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1 NOVEL TETRAHYDROCARBAZOLE DERIVATIVES HAVING
IMPROVED BIOLOGICAL ACTION AND IMPROVED SOLUBILITY AS
LIGANDS OF G-PROTEIN COUPLED RECEPTORS (GPCRs) 5 The
present invention relates to novel tetrahydrocarbazole derivatives having
improved biological action, improved oral bioavailability and improved
metabolic stability as ligands of G-protein coupled receptors (GPCRs), in

RS R IR EROIGAR ERCLBIOE HEIRNHAMENG AANRORRRSASY

hormone (LHRH receptor), to the preparation thereof, and to the use

BIOL QG LAV AGTAINAN BT B GRBOEURIHHY At RANBERMBIERATEIN

conditions mediate@G Y F-proRACERIRE ¢GEGRES in a mammal and in
particular in a human. 15 Background of the invention The contents of all

the publications cited in this application, or comparable sources which are
quoted, in order to explain the background of the invention are

The pieearaiedolthsgiesetapRlicatiendairiiefupase pidb edisg asgroved
biologf L CRIBEN COUpIed Keepriprs KaBISENLa.suReramIn Ol Selc siabitty s
membrane-associate receptors wnich play an |mportan partin

ligandgph EroiRigilbepeRifiddrappipatieBlotas it artstiaessdsandn anineaiecantor
for intEFRAER N ARIHENEREN GREBSCaNsSL ok seven, kytiophahifation thereof,

t b .alpha-helical.d ' hich ted th .
ond 0 RS IR RO AR LR A R B 3 AFREL Pofoloia!
condiinnrateitivdechhyito preteineriaied secientatseliutamearyakpnerimiparicdarein a

“humaRr more heterotrimeric G proteins are involved in their cellular signal

transduction. Diverse physiological stimuli such as photosensitivity, taste
and odor, but also fundamental processes such as metabolism,
Backgepuodgiofithe andegéeaiopment are mediated and controlled by them.
GPCRs exist for 30 exogenous and endogenous ligands. Peptide
hormones, biogenic amines, amino. acids, nucleqgtides, lipids, Ca2, but
The copisiRdtbAY, RERUMERIANS e i MifctPRLafiph & FBHYRRISRRUrces
which lianglintay, activate differeaitrtee ptatgrAced rofittgetveersioanire incorporated
in the %%%H@%PBHE&%Z ﬁﬁ‘*‘lHS'&?}r 438v5 fReAdbeafified in the human 35
genome tor G-protein coupled receptors (GPCRSs) with endogenous
ligands, D. K. Vassilatis et al., PNAS 100(8), 4903-4908 (2003). Of these,

G-profefif belpngitocctnssrd ropriraiss Bupdrimmalassf GanntineLlassidSated
Exan}pl%s elongin tg(' . ' : . . .
recepiors which play a am%c ant part in numerous biochemical and pathobiochemical

processes in mammals and especially in humans, All GPCRs consist of seven

- hydrophobic, transmembrane alpha-hefical domains which are connected together by

three intracellular and three extraceliular loops and have an exiraceliular amino
terminus and an intracellular carboxy terminus. One or more heterotrimeric G proteins
are involved in their cellular signal transduction. Diverse physiologicat stimuli such as

photosensitivity, taste and odor, but also fundamentai processes such as metabolism,

~ reproduction and development are mediated and controlled by them. GPCRs exist for

exogenous and endogenous ligands. Peptide hormones, biogenic amines, amino
acids, nuclectides, lipids, Ca®, but also photons, have inter alia been identified as

ligands; moreover one ligand may activate different receptors.

According to a recent investigation, 367 sequences have been identified in the human
genome for G-protein coupled receptors (GPCRs) with endogencus ligands,
D.K Vassilatis et al., PNAS 100(8), 4903-4908 (2003). Of these, 284 belong to
class A, 50 to class B, 17 to class C and 11 {o class F/S. Examples belonging to
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2 class A are the bombesin, the dopamine and the LHRH receptors, and
to class B are the VIP and the calcitonin receptors. The natural ligands for
numerous GPCRs are as yet unkpown. 5 Owing to their function, GPCRs
are suitable as targets for medicaments for the therapy and prevention of
a large number of pathological conditions. It is speculated that about 50%
class fagrtbAthORIRAIN tArgeisrBMItiFEIGoHARE MeeHPBROfORTy & a1
the Vipl-aRPhe 8i6toRBPrEb(2@03)e FausaGRERS phayandmpeGRTRamia as
yet UnEathologlcal processes such as, for example, pain (opioid receptor),
§fitia ((32-adrenoceptor), migraine 10 (serotonin 5-HT1 B/1 D receptor),
cancer (LHRH receptor), cardiovascular disorders (angiotensin receptor),

owind SR IfAisRrdesPERE 2recaRioR 8t GRBES SR MrEREateEs JortHel therapy
receptor), K. L. Pierce et al., . Mot. Cd?tﬂm%o‘ts 639-650 J%Raotzc)a'bout

), K. L Nat Rev
and Peg¥RdtaR At W%H%B%ﬁ @ﬁ%?@’?yb%af’ound und'(-i‘?’rSpecu ate
50% ditiuffentiy lgmorrotgrod!s Tieapifes dngrienientsorelétaBed dwandigams DDT

8(16},‘@/@1%%9@@%%%%@]%5@@9BE\?%%QEJF@@pﬁ?‘?iﬁ%ﬂﬁ%@dﬁi%ﬂi&d@ﬁ’es

the invention acting in particular as antagonists of the LHRH receptor.
such 36,1 BN R AR GG B RtbIothe Baite REARSRECHRMY, [Qeaine
(serotGythesizadittealsaiidhe bypmthdlanfis andeptenseardivyaisatiie Gesiiders

from t ic P int i ia:
oS BB R s e e

HT 2 resesitor Kot thieisri@budipicRandoh L&l inhb S3R3H Htdric

G-proteins, which initiate a branched signal transduction cascade. The

Geneldl oS o?%%@g(lrj;s S ACEERIon 0t PROSRNCURASE DR/ b 1. ol dis leads to
an increased provision of the second messengers diacylglycerol and 1P3,
followed by Ca 2+ mobilization from intracellular pools, and activation of

The pYé‘éB?Ni@ébﬁ%éhirtﬁﬁ:ﬁb@?leiﬂg@ﬂaigeﬁdgimﬂHyirtbﬁi@ES stipertatofooGRERs in

roduction and fempor efined il ; i

Gerner S T T LR T o e TS e the e oy e

the LHRIjercamians the testes and 30 ovaries respectively. There they stimulate
the production and release of the appropriate sex hormones. In the

oppasite direction there is g complex feedbac anism,by.whic
The rgblRRRaGH BT R SRR MR T o TaL R A gl o
the hybldtieadmES n@ SelieabedntalaiseginfaanidrHfisimdé e smothBieing resepRergiio

the cagigﬁck@!&@ c%teﬂ%aer}ﬂﬁ%%g‘H%@%:?&é?ﬁ%%’@%%ﬂ&i@%ﬁ@tbﬁﬁi@ FrSkhACSIiRH
binds tcg the LHngﬁprgégp?Qré gf tt?étgénca%lgrggg %%ﬁgsgnd stimulates certain frimeric
G-proteins, which initiate a branched signal transduction cascade. The initial event is
activation of phosphoiipase C, A, andfor D. This leads to an increased provision of the
second messengers diacyiglycerol and 1Ps, foliowed by Ca? mobilization from intraceliutar
pools, and activation of various subordinate protein kinases. Finally, there is stimulation of
the production and temporally defined pulsatile release of the gonadotropins FSH and LH.
The two hormones are transported via the circulation to the target organs the testes and
ovaries respectively. There they stimulate the production and release of the appropriate
sex hormones. In the opposite direction there is a complex feedback mechanism by which

the concentration of the sex hormones formed in turn 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 via specific receptors-on the Sertoli cells and assists

the production of spermatozoa. In the female organism, LH binds to the LH receptors of
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the production of spermatozoa. In the female organism, LH binds to the
LH receptors of 3 the theca cells and activates the formation of
androgen-synthesizing enzymes. ESH stimulates proliferation of
granulosa cells of certain follicle stglges via the FSH receptors thereof.
The androgens which are formed are converted in the adjacent granulosa

the theSHSdandhenestageans etsar%mmdres:tfaa:ﬁetogeﬁ @y:mbeaszgdémgmms FSH
stimul%?tm 'er#et(?ogyo enl uoosr;?::rrcleil n? :t{asu%PcP“f restra er%gﬁpéﬂzﬁptors

|on y sex lormones such as tes os erone
thereoﬂ.g“@mar@r@gﬂns vhiss are fprm@w%aﬁwréﬁﬁﬁdrb@mgﬂ@?@g@i@nﬁ&fﬁérﬁ%@
the esiBREN:IBJRE aRE cSiRglgmetriosis, uterine fibroids or uterine myomas,
pubertas praecox, hirsutism and 10 polycystic ovary syndrome, and breast
cancer, uterine cancer, endometrial cancer, cervical cancer and ovarian
A numtencerdisandere disBigoistiesidigdovregy ior 187D hynSitsakype Brasien cepend
on stlrx]fgigta&pf%? 3R AL M9 edhan e bGicRNARaMe 2iebRRE this

ave been synthesized and tested. Peptide 15 nists such as
type ﬁrﬁto?aﬁﬁaa%dqawm.%rédhé\?@'gﬁeﬁ@%ﬁf&.éw&&%?%%aﬂgg hrlp men, and
endonstecessiublyrinetfibibidsapy ofagyeecniogies| gistdas spaaeboanbisstism and

poiycyE'fF\ggvgxryt Hisadvaniags of-Aqonists is,eensr v dbat gy -stimuilaie cer,

)

receiors in the initial psr;]ase of use and thus lead to side effects -

cervicgli g shang PERSEaRCH X Mtmone levels. Only after
downregulation of the LHRH receptor as a result of this overstimulation

Since c;[an 1tsh{:e0\%=9wsﬁf %z?.q J%%h%@p? h%'&@ tﬁ'—gh'ﬁ)h?oa%@ Qﬁmﬁ\lﬂ% than
uction’in the sex hiormoné Tevels and thus t6 pharmaco -
3000 %ﬁﬁﬁi‘bﬁfwlmwﬁl@é @@@ﬁ@immﬁwn@@wﬁéﬂ%mﬁaﬁ%& %Esd Peptide
agonts@smt%wﬁbgﬁﬂﬁzﬂﬂ%ﬁsléw litafdargete heshiustnsisrefiherlavehpf gears
ones,via the dosage. Thus, therap e ich d ir,
Success% 5Bcftl Pe UC'[I{(S]I‘] oP thg sg%rheocrgrin n%?e%le i‘?%%h%ﬁ%{:s%&%]ﬁ IZ’V% i\?%ﬁ the
disadvasidoe eXcapphistbeniganasiystias provieime, WilkHarearieistins et initial
phase%@wb?éa‘@rtﬁtﬁ% r&%@?ets.a*@ L&f’ea@f log 40 ﬁhﬁafim%@@mlﬂm@émmmmmfs
receptor antagonis or_example, ¢ ix (Cetroti h
Only Zgp W HEsy Eﬂg}?t ed%}%p 1578815 trrgﬁedr%%nan Stmulat fg%?aﬁ%t}ﬁ(%% the
superagpTieie dibthay thesitradientol fénteaddritentitiopniitie redsgioniktshndithpegne

lavels %BW[%C&P%AFH{Q@&@@Q{ ancdass- gﬁﬁ%ﬂﬁ@'ﬁ:g@i@daﬂwwﬁ%?ﬁsawms

immediate reduction in lasma levels of testosterone or estr ?dlol

disadvaripesisranecties pahhe '@HP&BM&%QHF@%%@%F”&S%@WH% FULOT sex

" hormopetenidhas thesagenistssanbetapg hifj hivedese svhimistdoergiveeguire a total
‘reduction of the sex hormone levels to.the castration level, such as, for example, benign

tissue proliferations, with an agonist is not optimal for the patient.

This has led to the development of peptide LHRH receptor antagonists, of which, for
example, cetrorelix (Cetrotide®) has been successfully introduced for controlled ovarian
stimutation in the context of the treatment of female infertiiity. The antagonists inhibit the
LHRH receptor immediately and dose-dependently, and thus lead fo an immediate
reduction in the plasma levels of tesfosterone or estradiol and progesterone. The peptide
antagonists are, however, somewnhat less potent than the agonists, and thus higher doses

must be given.

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

gt al., Mol. Cell. Endocrinology 166, 8-14 (2000) and F. Haviv et al. in Infegration of
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35 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. Bull. 56,

761-772 (2000) and R. E. Felberbahlm et al., Mol. Cell. Endocrinology

166, 9-14 (2000) and F. Haviv at al. in Integration of 4 Pharmaceutical

Discovery and Development: Case Studies, Chapter 7, ed. Borchardt et
PharalacPléoainDRBress;Naw Yenke(d998)1: Bessde Stthas e &inaetsr of, nedligitannardt
et aI.,aE% ign. neqrigsyc i ?@%Sgé&% PRSIIE APPIFaHINS A€ and benign

controlled ovarian stimulation in the context of in vitro fertilization, fertility

neoptastit6isRanes abERRERT SR HORMCHA HBM SRS aSHe BHfulaies I the

contgradisi- @f chemeashiarapyn thizdieptroentsf b/ tniegitons, (AHdS)raadiofi from
unwal Aagical Qé%“f“#é%‘f’o‘?.%‘?%%@%%&l’iﬁfdﬂé éggtﬁn%ﬁﬂmﬁ”ﬂ%éﬁg&egéﬁaa
a§pecTc1“l|c C oun ut

receptors have not on y been on pituitary cells,

and oflseuseiawts) BT PaHGGSIRTIFGIY ccdisortareSHrbaRt AHAYVERE SiSPREReSPeCIfiC

LHRMERBIH: Mgt ﬂﬁ?@iﬂ;eb@@ir%@@ﬁgﬁ@djﬂi@@t&ﬁﬁfmta@dﬁﬁbnﬁemﬁbus
antagonisfs,on the tumor. 10 The peptide LHRH receptor agonists and _.
MO £ein @.{Sta?e%%asst y?&gc%%%‘?lsgeis)%ﬁ%séecﬁg%\%iI%? i%/%gﬁﬁsig%eqaua pect
antipfolifenativackfiéatsif &t TéersplareNpieaisisgveihatigsiutions for injection

or as depot formulation, subcutaneously or intramuscularly. This

application is associated with inconveniences for the patient, and the
%% gs §§a§ %ées whose

The Rephfar B RERRIh 2RRAGEH 2 FRESE A& AR A SE LGS
bicavedahiiiy & dredrduetstiyr ivig tdmifstabonsibievtato dkoforli@ivpegddeniutions

for 1nflen|§'[‘%hl JESEBLLRRIRRQBIRES, WIHED-RESIAR S IgR-ARINDaARY B8 Bpplication is

mproved metabolic stability and can be ad mistere(? orally. 20 Prior art. .
SSORR I MIBNRA BBIIES INF I CeUPRlr 2GS ARA ARRAGRATRR, Rerpaition
synthesisiohipepiiceeptdep dundnisiapfrdeed eradlyn clinical use for any of the
possible indications. The current 25 state of development in the area of
~ LHRH receptor agonists and antagonists is described in the reviews by .
it is therefopsspasinle e ipRlfesfiRn-PRRIER LOEHRCERIP) 2P E8O16ES (Wl Desides
high attifity hevetzal imdrsvead enathledc Shbility 638) cA9 Hel SRR e Gallucci et
al., Curr. Opin. Drug Discovery & Development 7(6), 832-847 (2004),
R.E. Armer, Curr. Med. Chem. 11, 3017-3028 (2004) and M. V.
Chengalvala et al., Curr. Med. Chem.- Anti-Cancer Agents, 30 3, 399-410
Prior(#903). The former publication contains a comprehensive list of the

: published patent specifications describing the synthesis and use of low

molecular weight LHRH receptor antagonists.
Compared with peptide LHRH receptor agonists and antagonists, as yet no non-peptide

compound is approved and in clinical use for any of the possibie indications. The current
staté of development in the area of LHRH receptor agonists and antagonists is described
in the reviews by Y.-F. Zhu et al., Expert Opin. Therap. Patenis 14(2), 187-199 (2004),
Y -F. Zhu et al., Ann. Rep. Med. Chem. {39), 99-110 (2004), F.C. Tucci et al., Curr. Opin.
Drug Discovery & Development 7(6), 832-847 (2004), R.E. Armer, Curr. Med. Chem. 11,
3017-3028 (2004) and M. V. Chengalvala et al., Curr. Med. Chem.~ Anti-Cancer Agents,
3, 399-4‘[0 (2003). The former publication contains a comprehensive list of the published
patent specifications describing the synthesis and use of low molecular weight LHRH

receptor antagonists.

Among the first examples of hon~peptide LHRH receptor antagonists is the
4-pxothieno[2,3-blpynidine 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—9_84?5, have a high receptor affinity, their solubility in water is very poor and their



10

15

.20

25

30

35

Among the first examples of non-peptide LHRH receptor antagonists is
the 35 4-oxothieno[2,3-b]pyridine structure, which was described by N.
Cho et al. in J. Med. Chem. 41, 4]590-4195 (1998). Although these
compounds, such as, for example;” T-98475, have a high receptor affinity,
their solubility in water is very poor and their 5 bioavailability is low.

bioavRRSRY %%WSE!@@&BS&U%w%dwm@M@ fumh@rcﬂgve&@mna@wbaveﬂtseame

carrleﬁj out, exam Ies be me tlon d.being ﬁhe I|c o
peen GaEt i T e Se LGB by s BB ey e i
internaiod AMOE 7240428V 0T BANRe4ie aﬁta%éﬁa[zf\@(ﬂﬁwﬁﬁa |ﬁ@d21\époﬁ6(fés? 26.

The s?r%t?éggycﬁvtﬂ@@% LH HRRRROT @cﬁ@ﬁ@g%sbﬁﬁydmré@%d YR Pasadtor
etal., in J. Med. Chem, 46, 113-124 (2003). Novel

antagongis; iR RARGIERARN-B-etAYIGH ki ard s CHistl 85 21 & 1543 n .
Med. Chem. 47, 1259-1271 (2004). The preparation of
Nc>vei'\Uzgj¥_| @?%’ Imetaviihenzene SWfonAmioes & é)@'}_e@dﬁogfpﬁptiﬁe‘j Med.

tor ntagonists Is disclosed in 10 WO 03/078398. The patent
Chemaﬁdpcé@éﬁv\?@oé&@%hﬂr&&%@%%&?uf&f p)riRifieandmeHR enzene-

sutfoné@ﬁé@@@ra%nt@@@ntstﬁoﬁpbﬁﬁﬂéte{jl-wﬁdm@bmesmagmreseptmiosed in

WO D are ﬁ%ﬁbW@%ﬁ}%%%@%' g] ic pyrrohdmes as'

'3, trlazme Bal tr| es in WO 03/11839. 15 The syntheses and
LHRHyieteg enlraaumiisl of D eIy i iSiordrRney és M{ﬁﬁbr BRARIr RAgRSYSts
are &E@@ealsm: agltyityo i tesgibgedbysdbititRaadolmhsetrakiria-4.4A\8edones  in
WO O TﬁQM(S) 1085-1097 (2004). Selected derivatives show an oral
% tivity ‘on the LH level in the castrated rats model. 20 Quinoline
derivatives as non-peptide LHRH antagonists are disclosed for example in

The s Qe%éfsl%@r%%% vtgetidtrey lfdelemaraydrs wihediatoeslieainmy/ QHRH
7/21435, 21 0O 98/55 8 7
receries IR zﬁo%if\f%f B S RS A ke it 4 s,
1085- to@me(@pamﬁ|@p@abﬁm@ms@wmmﬁﬂv%mmwMéﬁav@ itn the
castrals19MR44d1, WO 99/51596, WO 00/53178 and 25 WO 00/53602 as
LHRH receptor antagonists. Advantageous biological or biophysical data
for these compounds are not disclosed. The patent EP 0 679 642 B1
Quinolfes ciébiestiuse dshetergeydiie dddRid andzgasitit Rid rdiedpted &ottayenists. in
wo sPhERaSIS RuAl osalbAzale SRRSO RYBF. 8RS The RDlat21435,

matter 3 e inventl escribed therein

WO 9324 804 TetMIRY BRGRE bz ol eSSt “Beids YWE 8ESEHEd in HE 8%/1%?1?53
WO 0fF10123%306 BHas9resta0 andigorniagotistesAonkingy reatitoed  aza-
2-arylio LS UG AHet IR eitneh dRRFEBRA 231, wo oars1596, WO 00/53178 and

WO 00/53602 as LHRH receptor antagonists. Advantageous biological or biophysical

data for these compounds are not disclosed.

The patent EP 0 679 642 B1 describes fused heterocyclic compounds as LHRH receptor
antagonists. The basic tetrahydrocarbazole structure is, however, not the subject matter

of the invention described therein

1,2,3,4-Tetrahydrocarbazolecarboxylic acids are described in the pétent EP 0 239 306 B1
as prostaglandin antagonists. An LHRH receptor antagonistic effect is neither described
nor obvious. US paten{ 3,970,757. discloses tetrahydrocarbazole derivatives as gaétric
anti-sec'retory agents. However, ‘an LHRH receptor antagonistic effect of this type of
structure is neither described ror 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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nor obvious. US patent 3,970,757 discloses tetrahydrocarbazole
derivatives as gastric 35 anti-secretory agents. However, an LHRH
receptor antagonistic 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
HoweteeatndritRfmégsmiice . Bitddonetie sitav b REithet afsterrbatgongidafedv O

2005/6%5}%5‘ ; aLdgscrfed @&Fa%%!‘aHérb‘éé@leZQQrWQ@u%@QsA@dé%ﬁeﬂbs&ndase IV

rocarbazole derivatives as dipeptidyl peptidase 1V inhibitor,
'nh’b‘tq’%wé\‘?éﬁev&ﬁ LAIRH R [RETAPagoARRIE S e RIS nEiNE ﬂ?féséﬁ B%bé Ry o

obV|0L@bV1mr§ I herefsrasatesancdle audptiR Hrtegenittic afftmy amigtiveetiednsed

I
s I ESRPSLE A T ootk st

in J. Mg@g@m@u&ﬁy&ﬁdc@ﬁb‘Ai%i’@b*@ﬁ@ﬁﬁ@@@f&@madﬁw&ffﬁﬁﬁ\aa@@rﬁs%'apmn
agonisiBlBOaRisenef éfﬁﬁé&@Wﬁv@n drHRiRrecepinceaingonisit affecisseither

ither d bed h d ti
s A S oo e o

S.J. SBUSWROU2e04N a@!@mma'l@d a@bﬁ?@té—éf&h’@n@g%rﬁ@% @q{gdeﬁ%opama'
agc'as"fl‘ou. Fia 3 ‘\&QIPWH ge;ﬁ@@é@jraﬂagamst& effeety l%d@@tsﬁi%rnw ihREfett is
obvious. illet et a efters,in e Scj 3
neithe Gassiibet I PBERHS I&ﬁg%nva \‘_/eés as &%efs :c% o $tifcds
221-28Bs Ry mbmsanmp%&odemétwmw@ur&&%%?‘ﬁqéﬂﬁfé&‘en?h%éﬂlﬁwed
structd}@%rqﬂf‘f'&! AR orRGSRIOE %ﬂt@%%) nigdieefferkisibeitirirdessribed NaRH

obvious. Solid-phase synthesi b Solid-oh ;
recep"gra‘i‘ﬁ?ﬁ@%‘%’ﬁrﬁgﬁffté?rgﬁ%%caﬁ%cé?gfég?g iR %STES?OHZOe'fi il LS%IZ%?!S ©
3-amirdL3-84rb¢RABERMAINLRBIdalesdptior isotaigoaistic FHbCAREIANEOT4 (2005).

An LHREPRL 5!%%?0;‘85@?&%& e alysinsashazale desivaiise as

peptidomimetic LHRH receptor antagonists having good receptor affinity

are disclosed for example in WO 03/051837 (DE 101 64 564 Al). 20 The
Tetrambw&émdzemiwmmembwmmmaﬁs ofiRté secepfopentagaistad@ving
good (RS Ll sréhefngjsgg@%? BARSOUTHSTGIOSIE0r FO0PB6L A1)

er of cations provide an overview of the state of

The pawsmpmeﬁﬁbﬁn@ur@r@ﬁmwawmsoféh%maw Eorags drayever:

make #128n 6(RJPOBEBLHEE RAPveRsiem ofdhesagecisrant patent literature. V.
Leroy et al., Expert Opinion on Investigational Drugs 9(4), 735 746 (2000),

and C. Swain at al., Annual Reports in Medicinal Chemistry 34, 51-60
A nuni©98) pdeiszribestpeostaeecof akendp wiche releiary e yriopoianiptaeepsinin

! it t YRS ligation
aniagdy Ef%gﬁ??é%geoz%rdg%e%gtﬁ Helrundn i the

curer et SRR A ¢ e results gf cllnlcfal 5}3,9;?5 in \évB 251 735.
nmbadéi et Rkr EBRAD BRI RIRYBTE" 9

746 (2ohematieamwingveel, emass ARG Hill RedlsidasChibreishnPain 5558 5309)
descritgezaot?\g)state of development relating to neurokinin receptor antagonists, while, for
example, R. M Navara et al., Cancer Investigation 22(4) 569-576 (2004} describes the
results of clinical studies in which NK1 receptor antagonists were employed o control
chemotherapy-induced emesis. R.G. Hili et al. describe in Pain, 523-530 (2003)
neurokinin receptor antagonists as potential analgesics, while A. von Sprecher et al. in
IDrugs 1(1), 73-91 (1998), describe neurokinin receptor antagonists as potential active
ingredients for the therapy of inflammations and rheumatoid arthritis. R. Millet et al.
describe in Letfers in Peptide Science 8, 221-233 (1999} tetrahydrocarbazole derivatives
as NK4/NK; ligands. The disclosed structures differ from the compounds of the present

invention.



neurokinin receptor antagonists as potential analgesics, while A. von
Sprecher et at. in (Drugs 1(1), 73-91 (1998), describe neurokinin receptor
antagonists as potential active ingredients for the therapy of
inflammations and rheumatoid arthritis. R. Millet et al. describe in Letters
in Peptide Science 6, 221-233 (1999){.tetrahydrocarbazole derivatives 35
as NK1/NK2 ligands. The disclosed structures differ from the compounds
f i ntion. 7 Object of the invention The object of the

present invention is to provide novel compounds which have improved

ralhj ilahil IMPLrov li bilj hi n be.
T L T B L muncl AR B mprovec

orgs PeaizPifa A drerineth etk siAbifM ARG praferapyRiRisHder the

tretiabthehmteblogi eundscwis phayidheirdy clogirgliacianmd’ and in particular in
istic.mhikiti H ptor, T Q ounds ar. ,

P e AR s SRR eSS 67 P AIA5R acion

vigian eRtasHRG SiReR o thsosERf2 peataity e BevelsPRRaNDfsieE. ignded to
betbiftabls frecestanydatecdabiledcfise iheanpsahcamppingscagtable for use and

doﬁ@@%%%lﬁ%i%gx MiY&éﬂégéﬁ&il.ep .jcﬂiéfj‘i eﬁéggggg ttgnb@ggﬂengg l?ﬁsgrthe novel

umans. The inventive o { tis achieved In a surprising manner through
CORRPYNET &% rPRATHRSAGR! in AP heserignfa Bt drisasdirarmenty Ativaanypals or
huthangeneral formula (I) below. Summary In a first aspect, there is provided
a novel tetrahydrocarbazole compound of the formula (I) R6 R7 R5 ( HN
R4 R9 X3 R10~N Hz R8 HN R3 NR2 (I) R1 in which: X, is S or O, or
Thgm@p,tiy% object is achieved in a surprising manner through the provision of the novel,

improved tetrahydrocarbazole derivatives of the general formula (1) below.

O

Summary
in a first aspect, there is provided a novel tetrahydrocarbazole compound of the formula (1)
R6
R7 ' R&
HN R4
oo ()
N

R107 ;:lf 2
RS HN_ _R3

(1) R1

in which:

X4 is S or O, or S+-0-,



X2 and X3 are independently of one another O or geminally linked H2, R1
and R2 are independently of one another selected from the group
consisting of -H, aryl, alkyl and arylalkyl radicals which are optionally
substituted in the alkyl and/or aryl group by up to 3 substituents
independently selected from the groyp consisting of -Hal, -CN and
-0-alkyl, where R1 and R2 are in particular hydrogen, R3 is an alkyl,

Xzé’ﬂﬂeﬁkﬂr‘c’)r‘r}ﬁ’@@% IR PRERESF Wﬁﬂrmiﬂﬁﬁﬁ%ﬁmtltuted by up

to 3 substituents independently selected from the group consisting of -Hal,

RT Qﬁ\b F&%r@ Eﬁje%enggnwzﬁézam%t =Y % F%?)(gp c% ?ist;nfzgsf -H,

12,-S02-OR12, -S
-0- pamﬂﬁﬁmzanﬂ?@é 1oicels w@b%(memg"v GUbsiiRd JR the alkyl
-S-RaRY/eNRIR2RAD, byNig-GG- RIS DAIR a2 ey 8RctRA3m the group

-NH&GRs MH?J& NG C%H)awzo%ﬂ(ﬁﬁmﬁ%%a% F%S“%ﬁ%%ﬁﬁ ?\Irtlcuiar

independently of one another from the group consisting of H, -H
-CONY§2P98OH, -CF3, -0-alkyl, -OCF3, -NO2, and alkyl, arylalkyl and
heteroarylalkyl radicals; R9 is a hydrogen atom, an alkyl, an aryl, a

R3hetefé)gﬁyéi@7 am'a%x'owhafehsmﬁzgﬂ?éﬁvé asvﬁ»%h Brsf%ﬁmgu@w%g%g& by

atom; RIO is a { en atom, or the radica

-COLNH?QJ?P“ NED) N&qﬁd@fn@o&wwﬁd §em e rPEPREPTSISg Akytal
an argiNa Hxletpird, acariiRIGR 02’ a HeiteroariRedkylpadiind 1 syhich SargOR 12,
optiq S it e D {aggpf d a@gfﬁtf ,
from ;tﬁléub rgiq étcé%gj tél‘nﬁ ng %glriié-)‘r§ Egﬁfbt Eé I'—P AR 0-a ‘32)2,
il Tehe el S TP e aﬁmgm}z SRTZ NRTIRI2,
-C,-O8kak@HR e rNarHOwWRe B 1NE-QQHORTE oA NHR1 2S -SHIST{INER ANH,,
by one to three, preferably by one, substituents independently selected

from the group consisting of -0-(CH2CH2-0)n-CH3, -O-CO-R12, 7b
R4 @%8?@%@%—%@6@%@ IpsleRspdeity of q!jegﬂjgtfﬁﬁ_ﬁom the group consisting

-O- P@(@Ria?)(OTRLB‘QMQ FCINR 1-2R 29221kt CGOSBR 180, and alkyl, arylalkyl

-O-CQANR (;Jé{%é{ss NR12R12', or, where, however, at least (i)

X, is S or (||) O |s not H, and R11 is an arylalkyl or heteroarylalkyl

radical, which are substituted in the aryl or heteroaryl group by one or
Romoréssubgtydergtsn atom, an alkyl, an aryl, a heteroaryl, an arylalkkyl or a

heteroarylalkyl radical, preferably a hydrogen atom;

R10 is a hydrogen atom, or the radical -R11, -CO-R11, -CO-OR11, -CO-NHR11,
-C(NH)-NHR11, -SO,-R11, or -SO,-NHR11;

R11 is an alkyl, an aryl, a heteroaryl, an arylalkyl or a heteroarylalky! radical, which
are optionally substituted by one or more substifuents independently selected
from the group consisting of -Hal, -CN, -alkyl, -CF;, -OCF;, -OH, -O-alkyl, and
-0-(CH,CH-0),-CH;;

R8 is ~C4-Cs-alkyl-aryl or —-C-Cs-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,CH,-0),-CHs, -O-C0-R12,



independently selected from the group consisting of Hal, -CN, -alkyl, -CF3,

- OCF3, -OH, -0-alkyl, and -O-(CH2CH2-0O) CH3, R8 also assumes the
meanings indicated for R3; R12 and R12' are independently of one

another H, or an alkyl, arylalkyl, aryl, heteroarylalkyl, or heteroaryl radical
and are preferably H, R13 is selectegl from an alkyl, arylalkyl, aryl,
heteroarylalkyl, and heteroaryl radical, or is the grou
CHACRAS R in 1SS PrUetArorP ST ZoreRPBIPR DER12),
and physbyiRicEh2tnleGHe0-SHtts3, dergatiMes BR anaipguesas- R 12R 12, or,

commlé&g‘ 95\”% e!pémgég{s (1), where the salts are obtainable by

neutrallzwkkc]; the bases with inorganic or organic acids or by neutralizing
the dBids vith féfganic or organic bases, where the compound of the
formgila (IRaddsitsosdl{sardieRvatives argsialogueayhrikyithedfeamyeiich are

their raceiglan, oy he JULgf euls sUPAIaTReEs 300y dastoreg

. gﬂ%énts
or in the for mixtures of these enanti lastereomers, In

the form Gt4RRSRARMHY SRISTIRS ey Hie 948 RYLRistng ¢idfabr@Nd-ae/! -CF, -
polymorplicHermasitheraid |aral sec@mHlaspent-trere is provided a

phar tj i I i . pharmacologically active
amoﬁ%&gaﬁggﬁ%r?ﬁo%%ow@ﬂﬂigﬁrﬁzﬁa yove. In a third aspect,

there is provided a compound as defined above for use as medicament.
R addufth Zspectjriteieniseptyvisiedribearmghef a-;oapannaias defingd ary,

b | cam hylaxis of
R SR SRR BEAnenL IR e isaigpt or prophyiaxis o

pathologic nditions 7¢ ‘me -protein coupled receptor or of
pathological conditions which can be treated by modulation of this
R1&cepiaeidaiaiatndasarkyticnyaithie aranemsterokname /e athpenaininais, or

discl | If a% pzole compounds of the general formula
(1): R%Stﬁl?g#%é% N |2§ﬁg Rgfx ﬁ%%iN H Xz R8 HfR3

nis an integer from 1 to 10, preferably 1 to 6;

and physiologically tolerated salts, derivatives or analogues of the compound of the
formulae (1), where the salts are obtainable by neutralizing the bases with inorganic or
organic acids or by neutralizing the acids with inorganic or organic bases, where the
compound of the formula (I} and its salts, derivatives or analogues may be 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, in the form of the tautomers, the
solvates and hydrates thereof and the polymorphic forms thereof,

in a second aspect, there is provided a pharmaceutical composition which comprises a
pharmacologically active amount of at least one compound as defined above.

In a third aspect, there is provided a compound as defined above for use as

medicament.

In a fourth aspect, there is provided the use of a compound as defined above for
producing a medicament for the treatment or prophylaxis of pathological conditions



X~NR2 (I) R1 in which: Xiis S or O, 8 X2 and X3 are independently of
one another 0 or geminally linked H2, R1 and R2 are independently of one
another selected from the group consisting of -H, aryl, alkyl and arylalkyl
radicals which are optionally substituted in the alkyl and/or 5 aryl group by
up to 3 substituents independently sglected from the group consisting of
-Hal, -CN and -0-alkyl, where R1 an R2 arein particular each a
medjaiRshaNn atGPrRISNSCRHRIRR) reaPplaIkgr &F matbringisrliepneitneal miisitisan be
treatedaptimoalliasobstitbietbbyptd up to 3 substituents independently
selected from the group consisting of -Hal, -CN, -CO-0-R12,
CO-NR12R12', -OH, -0O-R13, -0-CO-R13, -O-S0O2-OR12, -O-S0O2-R12,
-S02-OR12, -SO-R12, -0-PO(OR12)(OR12", -O-PO(NR12R12"2,
0-CO-0-R13, -0-CO-NR12R12', -0-CS-NR12R12', -S-R12, -NR12R12',
DS R R -NH-CO-0-R13, -NH-CO-NHR12,
“NH- ; ) and R7 are selected independently of
one another from the group consisting of H, -Hal, -CN, -CONH2, -000H,
In -Gife3entbadiiylen Glels AQRcRBEd allyb! asttalydrapsinte@eoasalionds of the
ge@ﬁ%?ﬁa%ﬁ? is a hydrogen atqm, an alkyl, an aryl, a heteroaryll, an
arylalkyl or a'heteroarylalkyl radical, preferably a hydrogen atom; R10 is a
hydrogen atom, or the radical -R11, -CO-R11R&0-0OR11, -CO-NHR11,
-C(NH)-NHRI 1, -SO2-R11, or -SO2-N#7 : Ris an alkyl, an aryl, a
heteroaryl, an arylalkyl or a heteroarylalkyl , Which are optionally
substituted by one or more substituents | Jently selected from the
group consisting of -Hal, -CN, -alkyl, ‘CFE3, -OCF3, -Of, -0-alkyl, and
-O-(CH2CH2-0), CH3; 30 R8 is -C1 alky
-C,-C6-alkyl-heteroaryl, where the a

by up to three, i.e. by at Ie@st oné *twe r%? substituents,
R107 N 2
R8 HN;RS
X; rl\I/RZ
(1) R1

in which:

Xi isSor0Q,
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preferably by one substituent, independently selected from the group
consisting of -O-(CH2CH2-0O), CH3, -0-CO-R12, -O-CO-(CH2CH2-0),
CH3, -0-S02-0OR12, 35 -O-SOZ-R812, -O-PO(OR12)(OR12),
-0-PO(NR12R12"2, -0-CO-OR13, =0-CO- NR12R12', and
-0-CS-NR12R12, or, where, however, at least 9 (i) X, is S, or (ii) R10 is

X, and®% Breand-RdAdsan anvedkyhembetemayytaliyiyaidioal, iyhich are
- substituted in the aryl or heteroaryl group by one or more substituents,
preferably by one, two or three substituents, independently selected from
R1 anB fi2 groind eersistity of eng acKhessejctetEEornbe groon-catsishiag, e
aQr (GHRGHR Qa3 REAISHRESHB B5bEMeaNBas indiratecion BRd/or
R12 and R12' are ind pendentl¥ (Eg aqne anot ertgH, or aq ad”(?/rljn%%aék lr u
341 IR SR¥r Sy 1Rk, PR BN ARRD ,eﬁlréﬂ‘e?gﬁﬁ):/ Rydrogens: R13 P
dsrasitiatpdiframalarCiikghdriskyl, aryeradidread/Bkgreanopagiensarghch a
i oL, is.the group -(CH2CH2-0), CH3, and 15 n is an integer from 1
ﬁg&%g%}éftg@lbly 1 to 6. The terms indicated for explanation of the
compounds of the general formula (I) always, unless indicated otherwise
R3  indhesescriptinyiosindhe claiakyhmdctiewfotbwhegppieanlygsi@0itied by
term "substityted: HESRORGRAHAYRALPLOFOHRTAS ARz,
G Fﬁo?es%%%%te&éﬂsﬁs\%%?%ﬁgﬁal has a Iurali%l/ of fucbstitueirilﬁ? SE{q 5
= va ¥

£heleGRP R 2ot -MibRRIents ¥ bpdiftt the <l didents

selecied independerty of SDRARPHEIPADIRIER (DFLd)e ideROLHIRTRR12):,
rm. tituted. the 625 grarhas ,
R LRI st £, aphesRion o,

BTSN ERER B irSUBsRiRe NG QSRS By 6RENSHhble

substituents. The term "substituted by up to 3 substituents" means that

{ i dical I titut it t
e, AR R R, TR Y SR M e
 gprwligtiegers th ohel, whbke-GRPRprig@C4 phirBiity Bfatodrire R ffbte) and
Q@mg}@gﬁﬁ Bremele R MR Cddralero), oriodine (I, iodo) atoms. The

designations "dihalogen”, "trihalogen” and "perhalogen”

R9 is é hydrogen atom, an'alkyi, an aryl, a heteroaryl, an arylalkyl or a heteroarylalkyl
radical, preferably a hydrogen atomn; '

R10 is a hydrogen atom, or the radical -R11, -CO-R11, -CO-OR11, -CO-NHR11,
-C(NH)}-NHR11, -SOR11, or -SO,-NHR11;

R11 is analkyl, an aryl, a heteroary[,_ah 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, -OCF; -OH, -O-akyl, and
-O~(CH,CHz-O)y-CHs;

R8 is —C-Ce-alkyl-aryl or —C-Cs-alkyl-heteroaryl, where the aryl or heteroaryl group
is subsfituted 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)n-CHg, -0-CO-R12, -0-CO-(CH,CHz-0),-CH;, -0-SO-0R12,
- -0-80--R12, -O-PO(OR12)(0R12Y), -O-PO(NR12R12’);, -O-CO-OR13, -O-CO-
NR12R12', and -O-CS-NR12R12, or,

where, however, at least
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refer respectively to two, three and four substituents, where each
substituent can be selected independently from the group consisting of
fluorine, chlorine, bromine and 35 i§)dine. "Halogen" preferably means a
fluorine or chlorine atom. The term “alkyl" includes for the purposes of this
invention acyclic saturated or partially 10 unsaturated hydrocarbons
having &1:£d 2earbon atoms, which may be straight-chain or branched.
The term."alkyl" prefera tands for alkyl chains of ticul

Aterat & 5 B i, 2lor o B ahialt ot e P Then e
methyl, ethsfitutepriopieisepropyicterbatyl, ey ot URA - parstjLents,
tert-pentylr -0, 36ty hpPeniiteB-BexyitiehepiikishestdntiyreMdied from

n-decyl, n-undecyl, n-dodecyl, propenyl, hutenyl,. pentepyl, enylan
octadiefi}ff. FREASHASSIRA" Ijlgér\%}iséggaﬁ%?@éof ékéa"t%é&é’d'@%ar iaal%y fl anc
unsaturae(CeyCleal®yl-adical, preferably from the group of
WAGHCHIAMYL Exprapianahsilablegyelpalkyl radicals are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclohexenyl, cyciopentenyl, 10 cyclooctadienyl and others. In addition,
R12 thademmZ'aligd" indtipdesanisioafkypiadkdmgrinepsH with prefaiahcerideliye aryl,
o(C3 ARG CAlalky radical Examples theceof are
%%%%%&%mt%ﬁ cyci%ﬁ%xylmet%/(li c?/clopentyle yl, cyclohexenylethyl.
Thus, the term C1-C4-alkyl includes at least the following groups: methyl,
R13 Qi whigtRIORYM oRNopyhrpEnenylyCysaptapykiybuyl seivatyl, radical, or

tert:butyl, ¢ , cyclapro 5 methyl, and butenyl. Particularly
o R R R

prefer -area'lsopropyl, sec-butyl, and cyciopropylmethyl.
Such alkyl radical may be unsubstituted or optionally also mono- or

' nis HodieRstisied tovterdhesupstituents may be identical or different and

be bonded in each or more 20 than one desired and possible position of -

the alkyl. In the case of a mono- or poly halogen-substituted alkyl radical,
The $eibesitinitieaieith MosrmaRAtper ehibimeamhe s mbibecgersiahipredds ()
alwagdiChspdicalyrmdiu ety iHfiveroassmian bropntpluersiaiby hase the

"Aryl" refers to aromatic hydrocarbon systems having 3 to 14, preferably 5
fo”‘?‘"%@/z{?e@gr[ﬂ%% atoms, which may also be fused to further saturated,
(partially) unsaturated or aromatic ring systems. Examples of "aryl" are

the tA7EE R aliBsRNRIV S ORI S ANELRESDERERTY IBdRid) RlsgringaR¥dSone or more
Indenyls, or 1,2,3,4-tetrahydronaphthyls; phenyl is particularl ref%(red

f Yy ; _ A N
substigianE plifsees BriFRl PreceRIYRIEhRORURIHER) AUREPRIES % Bararious
substifieuistuipdaneaptionalibeiasnone arefafyd baliptedenilyecé tne another
and %gg t';['xl‘c') r‘gg identical. The term “unsubstituted” means that the corresponding

group has no substituent. The term “optionally substituted” means that the

_corresponding group is either unsubstituted or substituted by one or more substituents.

The term “substituted by up to 3 substituents” means that the corresponding radical or

group is substituted either by one or by two or three substituents.

The term “halogen atom” or “haiogen substituent” (Hal-) refers to one, where
appropriate, a plurality of fiuorine (F, fluoro), bromine (Br, bromo), chlorine (Cl, chioro),
or iodine (1, iodo) atoms. The designations “dihalogen’, “trihalogen” and “perhalogen”
refer respectively to two, three and four substituents, where each substituent can be
selected independently from the group consisting of fluoring, chiorine, bromine and

iodine. “Halogen” preferably means a fluorine or chiorine atom.

The term “alkyl” includes for the purpeses of this invention acyclic saturated or partially
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may be identical or different and be bonded in each or more than one
desired and possible position of the aryl. "Heteroaryl" refers to a 5-, 6- or
7-membered cyclic aromatic radicgl which comprises at 35 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
unsamufabefyafd&aamh'ea/p@f@nabnztmmeramaamd@wiahmnabefme'@%ygmn
or brancﬁj %LMIW attoms‘éﬁ( F‘%" &lstgﬂgslfo-rr%‘ﬂ(%réﬂaihgtgf Oia{éflsal?é?'txcuiariy

es sy sterns in WhIC the heterocycle is part of a_bi- or poly H);c ic oy
i,

preferahidnio @b@?ﬁ@%@é@lﬁﬁa %ﬁ%’@'ﬁﬁl&ig%l%?tiﬁe%‘eﬁ%%ﬁi‘?@d?cg‘?

n- pro;sgmmabﬂlusg,a oﬁm%emaidmﬁrmmiﬁozy? t@cls%r}iiljﬁpeem?myldesmedﬁlnéthyi-
possible rin er oaryl _radic te
pentylmEm gxyi y‘l) enyfg%[ fg Srtﬁ { %-Xi? fu (t)%f%adﬂp ﬁ%BéeQ B?éﬁgnyl

ury idazolyt, thiaz othlazoly oxazolyl

butenyisopaztﬂwf,p%mbﬂl @chﬁﬁiﬁd'?MImﬁTﬁy eﬁVraéiHW |Hﬂmjﬁeqﬁﬁﬂ'6¥iﬁyﬁ°r a

 saturefEy! W?Q?ﬂ@ﬁ@%n%k’a@e@@@é[@ﬂ|E@d§:a{m3¢/r§@r§6§umiﬁuﬁﬂd Qfroup of

Qpti tituted bstituent
crolo AR, AT AL DR Goe T SR oo o r e b 24

cyclopposgiblecpdsttirylof thedtdfteml)&ryl cyg!uA¢wb|ky¢*y@ﬁhﬁé@@b&arM9m@@wi
cycloo'i&é@a@"‘:‘yalér@ Which theauMlion h%hef%Wa'fﬁﬂ'Cﬁl:@dEQ@@i&%@alkyl groups,

R e b I A e A S U
cycioprspiérrettlyl, aqﬂammmemhsfarwﬂheammmaamgah@mwlstwef@m1y the
term %erg)(g P Wﬁ&é(&%@yét%é@ﬂ'%s f@ﬂoW‘erSB%EﬁIBs r%ﬁ?ﬂ)}p &MANGT-BFopyl,

polycyclic system of 3 to 14, preferably 5 or 6 to 14 rlf#ag WhI[Ch m %
rsoproséieﬁmla@%waf%ﬂﬂé( oméUﬁx&v&&?&Uiﬂe AP ARy 5y cioProp
methyﬁ%ﬁﬁrtﬁﬁehyfz Ryricuoaiy hetdeoatd es Gn@articylaran m@g‘epylowgetmarhcmd
;g 20 ring system may be saturated, mono- or polyunsaturated or
cyciop ? . . ) -
partly aromatic, and in the case of a ring system consisting of

at Ieast two rings the rings may be fused o splro or otherwis

Such glivhéaticg! A Bht HBUGS iR IR AR TRE Y e Pgei Rsiigted
where(1hetbebetitngos ndayobﬁwefe@ﬁaalvemﬂcﬁemaiyab@mserw@y imavecat%a@pre

than o‘?}%eo%%%ec! 8&3?@%&%0@%]%”Bfﬂﬁ’?ef%rl@loinﬂﬂ?ér fagemptesndndbefosan-

he pure enantiomers and/or diastereomers or in the form of mixtures

halogest-avbstiteiranatindrsisal/ GHBRGERso T STHaTD e BRAIRS ARG ARV 'S
preferﬂﬂﬁ're&’x@ﬁ?ﬁ!& ragio @likte stedrpisonaess. fluoromethyl, trifluoromethyl  and

‘pentafiuoroethyl.

“Aryl" refers 'to aromatic hydrocarbon  systems having 3 fo 14, preferably 5 to 14,
carbon atoms, which may also be fused to further saturated, {partially) unsaturated or
aromatic ring systems. Examples of “aryl" are inter alia phenyls, naphthyls and
anthracenyls, but also indanyls, indenyls, or 1,2,3,4-tetrahydronaphthyls; phenyl is |
particulér!y preferred for the purposes'of the present invention. Such aryl rédica_f may
be unsubstituted or optionally also mono- or polysubstituted, where the substituents
may be identical or different and be bonded in each or more than one desired and

possible position of the aryl.

“Heteroaryl” refers to a 5-, 8- or 7-membered cyclic aromatic radical which comprises at
jeast 1, where appropriate also 2, 3, 4 or 5, hetercatoms, preferably nitrogen, oxygen
and/or sulfur, where the heteroatoms are identical or different. The number of N atoms
is preferably between 0 and 3, and that of the oxygen and suifur atoms is between 0
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- “Arylalkyt” or *heteroarylalkyl

30 Preferred compounds of the general formula (1) are those which are in
the R configuration at the carbon atom substituted by -NH-CX3- and
-CXz-NH-, i.e. have the following q.(-i‘neral formula (I-a): 12 R6 R7.., R5
HN~~R4 R9 X3 (N.(1a) R107 ~..X2RR8HHN R3 XNR2 R1
Particularly preferred compounds of the general formula (1) are those

and Whieh @rmithitherdBrgoaiigliralioteatstigashonvalemsubstiwedibys part of a
. -NH- - - -NH-, in the.S. 5 configuration at the carbon atom
o o B by SN Rt B SRR T R e o o e
ComReyf§LRBtYh GRNEEIcarpBicato i Jabstibiresl 1§ aum aexised -\8l amgsible ring
membefloNR3 Raerkearhyedtbe nafamlkecetriag: S £9nfiguration@fdhe thienyl,
furvl corr%s o'ngin%.amiiqo aci%s at lih[ese sterﬁ%centers. These com oundsd, g
U SRR R Sl cTal AP ta CB5PXb REPRERN 1BKTSCRd): ( PHiny!
PYrmRINNS yRADH, NENKRIURGINZ. ROR Iswihreipgssibie theteompoumdisals
may 8& tHRJAVERLRM BAYRRMING 9N O thRe{RUIAMEISY, IohdRUs Y bstituents

example, the compounds of the invention of the general formula (I) which
may R e e P’éea%'ﬁté'&do?%ﬁ%m?ﬂaﬁb%ﬁrbﬁfo&%ﬁAE%C% g5 aend
possitiastesdomef thmilkaieesacdn be fractionated by methods known per se into
their optical pure isomers, i.e. enantiomers or diastereomers. The

separation of the compounds of the invention or o
refer to radicals in which the aryl or heteroaryl radical is

linked via a C..Cg-alkyl group to the compound of the generai formula (I}, where the
alkyl, aryl and heteroaryl groups have the meanings defined above. Preferred
“arylalkyl” groups are phenyl-C;-Cs-alky! radicals, preferably benzyl or phenylethyl

radicals.

A “ring system” refers to a mono- or polycyclic system of 3 to 14, preferably 5 or 6 to 14
ring atoms which may be exclusively carbon atoms. However, the ring system may also
comprise 1, 2, 3, 4, or § heteroatoms, in particular nitrogen, oxygen and/or sulfur. The
ring system may be saturated, mono- or pdiyunsaturated or entirely or partly aromatic,
and in the case of a ring system consisting of at least two rings the rings may be fused

or spiro- or otherwise 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-CXg- and -CXo~NH-, i.e. have the

following general formula (i-a):



10

15

20

- their building blocks (amino acids) can take place by column separation
on chiral or 20 nonchiral phases or by recrystallization from an optionally
optically active solvent or with us&of an optically active acid or base or by
derivatization with an optically active 13 reagent such as, for example, an
optically active alcohol, and subsequent elimination of the radical. The
compounds of the invention of the genggal formulae (1, la and Ib) can, if
they have 5 a sufficiently basic group $_uch as, for example, a secondary
or tertiary amine, be converted withrifiorganic and organic acids into salts.
The pharmaceutically acceptable saits of.the compounds of the invention
of the general formulae (1, la antl’b) are prétérably formed with
hydrochloric acid, hydrobromic.-atid,/sulfuric acid, phosphoric acid,
methanesulfonic acid,pttol g;tuff nic acid, carbonic acid, formic acid,
acetic 10 acid, sulfoagetic atid triflugrqacetic atitY, oxalic acid, malonic
acid, maleic acid,Ré%ccinic acHl, tartaric acid, racemic acid, malic acid,

embonic acid, mandelic §3id, fumd’i??t’fﬁ, lactic acid, citric acid,

taurocholic acid, giutamic acid or aspaitic 9&'51. The salts which are
formed are, inter alia, hydrochlorides, hytirobromides, sulfates,
phosphates, methanesulfonates, tosylatés, carbonates, bicarbonates,
formates, 15 acetates, sulfoacetates, triflates, oxalates, malonates,
maleates, succinates, tartrates, malates, embonates, mandelates,
Particlitngrpieterisctetenitrddas drdgpintant ReBUENE) steidimemetrigbBiiren the
R con?rﬁgfr;%@ rmed from the CampoLngs;el hedpURlendnak dnAEROKE- bi @Re S

al or non-integral multiple of one. 20 The compaunds f&l& 10 g
configkradintiont dhehsa5err Al e daPind By bk, iﬁ%e?”‘fo’ Ao an
likewisaifficiently asiiguasoom sutte asrfemexampleibidubatdnxyNBuG¥eic dtidand

aric aci e i
o b B e st e eonaing
aminos gyl inbrRRIN SRR SRS S ARIAA IWH?B%H@?pﬁé@sﬁﬁ%fﬂw&gdg,eneral
fgrmu@a{p.iy)m hydroxide, and of organic bases are 25 ethanolamine, -

diethanolamine, triethanolamine, cyclohexylamine, dibenzylethylene-
‘diamine and lysine. The stoichiometry of the salts formed from the
compounds of the invention can nigeover be an integral or non-integral
multiple of one. It is IikewiseRszs'l: farhe compounds of the invention

of the general formulae (I, la 30 p) to be in the form of their solvates
and, in particular, hydrates yfichgas be, pbtained for example by
crystallization from a solvent or from agueous solution. It is moreover
possible for one, %o, t@{re Ny numlg(er of solvate b Water molecules

to | 3 H f
: . N iy N\_)L /RE
R‘IO/ \‘,/U\N‘ . N
: H H !
R1

R8 X, .Rg

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,
i.e. enantiomers or diastereomers. The séparation of the compounds of the invention or
their building blocks (amino acids) can take piace by column separation on chirair or
nonchiral phases or by recrystaliization from an optionally opticaliy active solvent or
with use of an optically activé acid or base or by derivatization with an optically active
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combine with the compounds of the invention to give solvates and

hydrates. 35 It is known that chemical substances form solids which exist

in different order states which are rfferred to as polymorphic forms or

modifications. The various modifications of a polymorphic substance may

differ greatly in their physical properties. The 14 compounds of the
reageitveiionsofdhexgepesabfospicas Holvanddbppcanexisismuanos@nination of
the ra]@ol%morphlc forms, and certain modifications may moreover be

astable. All these polymorphic forms of the compounds of the general
formulae (I, la and Ib) are to be regarded as belonging to the invention. 5

The CB ' Bl@ﬂa&S& pessibie fon thersommnuatsehtha inventien of ke genriphave

n%él la and. Ibg%bbelothgxgor ofaan desAred %rodrrygs sg%pﬁgs,be
asu 8 Féce%%f% &Ph8Rates orp Bsphat |n AR cases

convegietd atithbivl ol igractigs i acids refeasets oﬁhﬁ mmmét@ﬁimlmpt\ame
salts 'éfKﬂ@%ﬁh}%&%@r@ﬁ%éuh%ﬂSﬁS@r%ogwﬁéF@dfmtaﬁegoay tand 1b) are

metabolites which ma ere appropriate likewis it the desired
orete BN R THRR Bt St o G At PR
acid, tethakadivnifosthiparitdenéXyi®nforandnuakbGaswiditf&rDioudtsd, acetic

acid, 'SMIsOlegYthe BasicorienceetPasans sGhaptelfiBiatansiommatian,
of Xenobiotics, C.D, Klaassen Ed., McGraw-Hill 2001; D.M. Ca ton,

succito B {5865 9 Hs. [AEETRC 6T OR6) Bl (G0 B Bemndeli acid
fumartoekeibpliztid teithicainided loxidesokhasd, syistaicasicanasisariteacid. The

salts mﬂﬁ grgy%@?Sé%mmtépea%%”%@&#@iH&@awgﬁf?mgatmates

rogen 20 superoxide (H202) {J.R. Cashman ‘et Chem
phosplgtR. 4 TOTESMERESS). FMEIE mBBLITEEs GRS RaES

‘acetaldd)-SutblaretAdil o=l S)x21P£2 malonates, maleates, succmates, tartrates,

luo ac 3 9- 0
malat%‘ ?E&%}ix 3 ?ag}h?(%&(%%ag%%t% %&8@%&‘ %%g%b%ﬁo uty z:gn%ld;l(gh‘3
stoach@r@gf@@oﬁﬁ@@ﬁlﬁﬁ)&gm@cy@q@ 6m%ag%unds of the anvention may moreover

be an(Rgr&(S)-RolRHfriaphiprytisstylamino]-3-methylpentanoylamino)-8
25 trifluoromethyl-2,3,4,9-tetrahydro-IH-carbazole-3-carboxylic acid

((S)-2-methyl-I-thio- carbamoylbutyl)amide S-oxide. Corresponding
The cereribolieSbiBdtemiourishst orngahdeamdandlada(iang dhbgey, If they

contalfSRESIRIMN oidic Yreupasade B, rﬁ%ﬁ%ﬁ@fﬂﬁ hlovgingxp Hfronic acid,

invention, 30 ‘
phosphoric acid or a phenolic group, be converted with inorganic and organic bases
into their physiologically tolerated salts. Examples of suitable inorganic bases are
sodium. hydroxide, potassium hydroxide, calcium hydroxide, and of organic bases are
ethanolamine, diethanolamine, triethanolamine, cyclohexylamine, dibenzylethyiene-
diamine and lysine. The stoichiometry of the saits formed from the compounds of the

invention can moreover be an integral or non-integral multiple of one.

It is likewise possible for the compounds of the invention of the general formulae (I, la
and Ib} to be in the form. of their solvates and, in particular, h'ydrates which can be
obtained for example by crystallization from a solvent or from aqueous solution. It is
moreover possﬁaie 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 sofids 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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It may additionally be remarked at this point that the term "receptor ligand"
or "ligand" is intended to refer for the purposes of the present invention to
every'compound which binds in agy way to a receptor (the receptor in the
present invention is a GPCR receptor, preferably an LHRH receptor) and

induces either activation, inhibition and/or 35 another conceivable effect at
compdhisiseeiroinTEieeref ‘hgasrnatal LR Sl afoAnstdb)fragsHist, varous

pofymgﬁﬁ@!{f@%ﬁ's‘%}%@@@%ﬂ'ﬁécﬁf&%ﬁ@ﬁ’?ﬂ@ﬂﬁﬁr%ﬂ@h massAmbkectiatthes
receptor-which is similar to the ct of agonists ist
ooy SRR B Tl RS RO Do B DL o e e o e

poun e Invention o the genera
regardedrsisedhglagaodhib)jraenpesferably antagonists of the LHRH receptor
(GnRH receptor). Preferred compounds of the formulae (I, la and Ib) for

the purposes of the present 5 inventi n are those.where Xr IS.an S ato 2
It is likgmipecRossiBRR ARBIS CRBIACERE ﬁét ARVERGT ot }é?k%ne ﬁeteroarysfaﬂzy\
and. !tﬁ?d&éﬂewhecr&etlﬁ@ﬁﬁ refdima)s dersroptionaiygsulsstitutes oy @amde, esters,

stltuen n I fr n
oIS AR ogeR 00 S npmpatpueiain

releasegismztmm rr@@@&ﬁﬁ?lz -S02-OR12, -SO-R12,
-0-PO(OR12)(OR12"), -0- PO(NR12R12 )2, -O-CO-0-R13, 10

itis kr(})RWC_po&N?? %ﬁ{%\‘l@?\l lg'ug%gg%%% §eﬁé]d2m %% Tt hdistditdsSwhich

H-CO-NHR12, -NH-C(NH)-NH2, where
may RhereRzpPemiiRtes havisthehbalifgs Riiedtddomstiv. liffer preiRERP

circurfOaMReN RIS P theferpruiraddedai@nd Ib) for the purposes of the 15
present invention are those where R10 is the radical -R11, -CO-R11,

-C0O-0OR11, -CO-NHRII, -C(NH)-NHR11, S02-R11, or -S02NHR11, R11 |s
It is kaovemylalpiaarhidesr Xy IRy RERRAMPIA (T RS AR f el tHexigology. the

Basic RRIEHREY BERSEHEY, @ﬂ@;ﬂém@&mwmmdemendﬁaﬂysselmmaman

the 20 grou n nofal alky., -C OF
Ed., Mp(drey: ?@T—é@f %VC%-@A_' ’d%%l\:lrl,'s an)él’l yI H:f?y aﬂgl/lg?)? r%@ro%ﬁ/ kthat
they cadiasbwisichasabptizedilly $nibsthide $txides ol BesshsHEgENES can alsa be
ob’zam'Q&j A SHEH e TR dbsaEMY ERASHRY BY dkRlatioNwith hydrogen

oSO ) S A 5 i o G, 2 Wt
Thus,-GoRPEH1BR 12’ )é’xid-@e@@af)mpi@ (OOQR[)F&:QIRQ@ S-S NIBIIR (2~
fluoropﬁw%@c%ﬁ@%& 8&%13%&%3&@4@Mﬁ%gﬁé§bazoie— ' |
3-carboxylic acid ( S)—2—-methy- -thiocarbamoylbutyi)am:de S-oxide, and compound 76
is oxidized to (R)-3-{(8)-2-[2- (Z-ﬂuorophenyf)acetyiamlno] -3-methylpentanoylamino}-&-
trifluoromethyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid ((8)-2-methyl-1-thio-

carbamoylbutyl)amide S-oxide.

Corresponding metabolites of the compounds of the general formulae (I, la and Ib),
eépeciaiiy with X4 = -5*-O-, are to be regarded as belonging to the invention.

it may additionally be remarked at this point that the term “receptor ligand” or “ligand” is
intended to refer for the purposes of the present invention to 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 acﬁvatioh, inhibition and/or
an.other conceivable effect at this receptor, The term “ligand” thus includes agonists,
antagonists, partial agonists/antagonists and other ligands which cause an effect at the
receptor which is similar to the effect of agonists, antagonists or partial
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where R12, R12' and R13 have the meanings indicated above. 30 Further
preferred compounds of the formulae (I, la and Ib) for the purposes of the
present invention are those where R8 is either -C1-C6-alkyl-aryl or
-C1-C6-alkyl- heteroaryl, where thé> aryl or heteroaryi group is substituted
by one to three, preferably by one, substituents independently selected

agonzi@mn %%%%%%%ﬁ%%é@%@ﬁ@%g%g %H%e%éﬁ@ré%%% @) 1a

]
and *bﬁrﬁ@(ﬁﬁ@fﬁfﬂw@%@ S_15RE E?E?N?&éﬂi{f‘ "Bfigpton-
-O-CS-NR12R12', where R12, R12' and R13 have the meanings
Prefe#é‘i‘a‘cééﬁ%&?ﬁ‘?%e ot ndig-RIgERTEdiNaLiany of Hap W&%%P;Sé%&%tﬂ%e a&resent

least one, preferably two of the radicals R4, R5, R6, and R7, preferably

inventiey 2y tlﬁ?s%l‘%hﬁ&f ﬁ&dﬁoﬂéﬁ AOROTRe Qa&@%’ﬁ‘@’ Shateem é’i‘?&dlﬁs 'S an
alkyl, 9@“&@(&]%&%@@@'ymmwt|w@ém@@thercfmrﬁr&@pt@fmp substituted

by up %%@Eﬁwgitue%%g%l rtlcu a sgfe e%"?%r%rme% Oél§ c%rr]}dsaH %rfe le}ﬁN

y pre ferred compo &re those in w |éh

-CO-ORE Bha Re-AR'@ixdR a %rd@éﬁ@to@-ﬁ@ﬁbﬁth& Fr%ﬁll?-fba, #FAPR7R12,

-sozﬁmqe@em@a)ﬁmgf R%.s@ithref 2Hekar’ jCEBb Bartker megﬂged-coam@mﬁa
rmula or nve tI

o-cEREAaTpan L abitor e gubdses sie QpIEsedneiah,

hose‘wher are each In"a preferte varlan

R12, pits6AvdhtionREE-Hidf11E6- %ﬂiﬁy@(&)ﬁib&l%feﬁém@lﬁﬁcﬁiewamym3

have tROigahn B IsiREEREhcIBROUNdS for the purposes of the present invention
are those where R1, R2, R9 and also R12 and R12', if present, are each
a hydrogen atom. Further preferred compounds of the general formulae (I,

Furthen prefeityp crrecthpsenidgswiiidhe RarBridag phelaylad -G fatkiha adicalsesr viethe
preseﬁrmn&%%%éa)ﬂfgkés 20 In preferred compounds of the formulae (I,

| dlb th 1 R11 or R11, wh R11
_R’IO 'ﬁaazt%ﬁe?ﬁ ?ng S :acarf% am ve%ﬁ% 1pre@§é&%o?ﬁpo&@%§ﬁﬁg€ ,

MMTOM@QNHH &nd Ib) are those in which 25 R11is a
R11 ;thﬁ‘yé%Tﬁﬁ‘ alkylddicalspreferalhsp &ﬁf&y'lgfﬁmﬂw@@yﬁn@ﬁ%m or

which is” substituted in the p henylgroup optionally by one to three,

NSEroRMyBERIP I PeE SiBRiGeTHETHIEPER NARRPE ?@é‘ﬁé&%“cﬁtﬁ%@ﬁi‘oﬁ}?
gronplstmg@étm@l mCHéM alktyl, -&k3, -aiFE3, -OCF ; O-Cft; C4Aadikyiandnd
30 Compounds of the general formulae (I, la and

EE rtlzculkr mt%res? for the purposes
R8 -is an alky arylalky! or heteroarylatkyl radical which is optionally substituted by up

to 3 substituents independently selected from the group consisting of -Hal, -CN,
-CO-0-R12, -CO-NR12R1Z', -OH, -O-R13, -0-CO-R13, -0-S0,-OR12,
-80,0R12, -0-80,R12, -80-R12, -O-PO{OR12)}{OR12"), -O-PO(NR12R12’),,
-0-CO-O-R13, -O-CO-NRi2R12, -O-CS-NR12R12", -3-R12, -N R12R12,
-NH-CO-R13, -NH-SO-R12, —NH~CO~O—R13, -NH-CO-NHR12, -NH-C(NH}-NH,,
where R12, R12' and R13 have the meanings indicated above.

Further preferred compounds of the formulae (I, la and Ib) for the purposes of the
present inveniion are those where R8 is either —Ci-Cg-alkyl-ary!l or —C-Cg-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,CH.-
O)p-CHs, -0-CO-{CH;CH,-0),-CHs, -0-S0,-0R12, -0-80,-R12, -O-PO(OR12){OR12"),
-O-PO(NR12R12'),, ~O-CO-OR13, -O-CO~NR12R12’, and -O-CS-NR12R12', where
R12, R12" and R13 have the meanings indicated above. ‘
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of the present invention are those where X1 is either 0, S or S™-O',, X2 and
X3 are each 0, R1 and R2 are each a hydrogen atom, 35 R3 is a
C1-C6-alkyl radical, preferably a G§-C4-alkyl radical, R4 and R6 are each
a hydrogen atom, R5 is either a hydrogen atom or Hal, 17 R7 is either Hal
or-CF3, R9 is a hydrogen atom, R10 is the radical -CO-R 1 or -CO- OI}1

In a pipipEadRRRR1Y 138 1P 8SPhdRYRRIBAZHIIRRT R ARG, R ?é?BW‘%O z\ﬁﬁ

radica® Raemdethgl rasicl7 Witieteisby Sbstituté jrateerphényitgyeneioms. The
radlcaf)spﬁ nall l&;zong g H%q%u%reé%@gé’dom%é)ﬂ%ntﬁuB?tgxlﬂ@%ther from the

epen yselec romt e group consisting of -Hal, -C1- F%
I%—Ial

group RSSO F3HOHR!, o1 B atikyRiibaes (G5 AXEIE Creierany

or -CH. ph@ﬁ%h@ﬂy%e?@ﬁbéd&ﬁiﬁ@io@ﬁ@&éablmstéemzwprharwdﬂtma radiealch a

ryerogih Sl T L SORURD B ORI BT ) EO e hat-Of

-CF3; CH3, and 0O- PO(ORlZ)(ORlZ) -0-CO-OR13, or, where, however, at least
() X,is S, or (i) R11is a phenyl -C1-C4-alkyl radical, preferably a benzyl

or phenylethyl 15 radlca h is substityted i h rou
th%ﬁ?fﬁﬁr@%f%p%'&%rﬂ f\'ﬁ/ ﬁ%ang ﬁui%t%” g? @’egﬁ% hely selectéﬁe
presefitdnvéhéogragpthosasisting ¥f addlXs@le@aciikyl, -CF3, -OCF3, -OH,

-O-C1-C4-alkyl and O-(CH2CH2-0O)"-CH3, R8s also a C1-C6- aIkyI

preferably a C1-C4-alkyl radical, or a phenyl-C | 20
i 2 PGP BEL P e B ES, be (aaeAL GoraRA B LY °

C-C.2liibgtitithed by a substituent selected from the group con5|st|ng of -OH,
0-R13, and -NR12R12'; R12, R12' are independently of one another H, or

a C1-C4-alkyl, benzyl or phenylethyl radical, preferably 5R13s 1
Preferg@qﬂeeféepﬁemsafeqt@%raﬁswﬁh@;fre%?aiupvegwarbﬁéen@"?aﬁ.w&ﬁr&r B
R2, Rthend also R12 and R12', if present, are each a hydrogen atom.

Further preferred compounds of the general formulae (I, la and Ib) are those in which
R13 is a phenyl-C,-C-alkyl radical, or the group -(CH;CH-0),-CHs.

In preferred compounds of the formulae (I, la and Ib), R10 has the meaning -CO-R11,
-CO-OR11 or R11, where R11 has the meanings indicated above.

Further preferred compounds of the general formulae (I, la and Ib) are those in which
Ritisa phe'nyI-Cf-.C.;—aEkyt radical, preferably a benzyl or phenylethyl radical, which is
substituted in the phenyl grdup optionally by one fo three, préferably onhe or two,
substituerits independently selected from the group consisting of -Hal, -C1-C4-a!ky'l,
-CFs, ~OCFs, -OH, ~O-C,-C-alkyl and -O-(CH;CHz-0)-CHs. |

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

X; is either 0, Sor 8"-0,

X; and X, are each O,

R1 and R2 are each a hydrogen atom,

R3 is a Cy-Cg-alkyl radical, preferably a C+-Ca-alkyl radical,

R4 and RE are each a hydrogen atom,

R5 iséithera hydrogen atom or Hal,
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group -(CH2CH2-0),-CH3, and is preferably a benzyl orphenethyl radical,
and n-is an integer from 1 to 6, preferably from 1 to 4. Further preferred
compounds of the invention of the general formulae (1, la and Ib) are 30
those in which the radical X1 is a sulfur atom. In particular, the following
compounds of the general formula (1), or (1-a) or (1-b), are to be regarded
R7 3sfadicylarly Rreferred: 35 Compounds in which X1 is S or S§-O
preferably S, R3 and R8 are each a C1-C4-alkyl radical, R4 and R6 are
RO &5 B ¥RRRDGEA ™ tom, RS and R7 are each Hal, or R5 is a_hydrogen
R10 d&dheandR-EHeIdrouCGER R 10 isdhediadiéad CO-R11, R1lis a
I di ich i ti ' avl.groun. .
R e A Ay STl ORI Al A i
SHIRstEtiRg ot iP%E“%?@?&HCPQ@CﬁiZ.@@B?nEbU% PIERiRAYOTE OF P,
isub s aithyd sadinali R 4ancd6raie eashyolty dopgreiraiom R, and-C,-

R{ areeac l, or.R5 js a hydrggen a isthe.group -CF3,
Aot ot 20 B b e TR e B e

R8  tepanear-phényabifypdicrcaimiaabiys shpsati@plietvetivermdicrbupioh is
@U(?s@ﬁdtél% hialtﬁ@raﬁer@rob&%s _Q—ycé'@&b@w:arﬂegéhélp%d)h%mﬁlgﬂéwgroup
radical, where the phenyl radicalis 1Q optionally tityted by:OH.
6%%§gﬂ%ds i ¥Whic$%%g@é§é)ﬁ%€b’refer"ra@'lgé'?g%zghé%f‘: A3akyl and
raeeN IR HARRB are ddeHigdasgen atom, R5 and R7 are each Hal,

RaQris theeadical 160RrOR11, R11 is a benzyl or phenylethyl radical
i/\sg]_ich IS sulystituted in the phenyl group where 15 appropriate by one or
Wo Haf'atdm<"and R8 is a C1-C4-alkyl, benzyl or phenylethyl radical, .

(inere it pheaybhraditd iCoptioiaivisabstitefenditly <ObtrEdnep ey izthyl
which Xlyis wh%ﬁ?ri§‘s-@&f&i@@mytﬁeogs%rﬁﬁésoapcéy%@m dadlighline

R4 and R6 are each a hydrogen atom, R5 and R7 are each Hal, orR5 is a
20 hydFEGERTRBHT A P UHRE §rdp ERReHIFH Y W@F&%ﬁc@?%@%@ﬁ‘m
or -COsaRBINR L is-mbelayCorliye mlehyioaticatQitickOshstityiednd

in the g@g@{hgfgtzub ﬂr@,qe appropriate by one or two Hal atoms, and R8 = .
is a benzyl or phen ethyﬁadical which is substituted in the phenyl groug
b B Cealky

B &85 6 (Briz alficareseratiy absratom&aican gbarkie +al
gafieshl farfevatsy(l) beathiedoloeystdichliitaheheytadicals optionally being

G e o
gof -NR12R12 ' ' _ :
R12, R12" are independently of one 'another H, or a C1-C4-alkyl, benzyl or phenylethy!
radical, preferably H; '
R13 is selected from a C;-Cs-alkyl, phenyl-Ci-Ce-alkyl, and phenyl radical, or is the
group -(CH,CH,-0),~CHj, and is preferably a benzy! or phenethy! radical, and
n is an integer from 1 to 6, preferably from 1 to 4., '

rurther preferred compounds of the invention of the general formulae (I, la and ib) are

those in which the radical X4 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 Xy is 8 or $%-O, preferably 8, R3 and R8 are each a C;-C-alkyl

radical, R4 and R6 are each a hydrogen atom, RS and R7 are each Hal, or RS is a
hydrogen atom and R7 is the group -CF3, R10 is the radical -CO-R11, R11 is-a-benzyi



10

15

20

25

30

35

4-chlorobenzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylpropylcarbamoyl)-6,8-dichloro-
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate
" (2), 30 4-chlorobenzyl 18
{(S)-1-[(R)-3-((S)-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichloro-
ar ph%@? RO t?erlapga(ljrgvl}lghC?srbgft?slt%u}/egarlﬁamgylplheny?thyébUtybbcarbar%a}tetwo
subst;ttﬂﬁﬂﬁfcr&étﬁh@etﬂ@f&ﬁlmﬁeprfemtyll)a@etgﬂiawmrmr]@&memyllbe*ﬁﬂén@%‘r‘mn@}’d
OCH; 2,3,4,9-tetrahydro-iH-carbazole-3-carboxylic acid
*(S)-1-carbamoyl-2-methyl- butyl)amide (4), 35
(R)-6,8-dichloro-3-{(S)-2-[2-(3-fluorophenyl)acetylamino]-3-methylpentano
CompMarEnp]-whizd, Satesraby épHecarhazelisy8-catbekyRd awid R6 are each a

hydrog%g) oﬁ%&ggg&o kg gpeeg})éh P{Zéy%?@'qg égﬁy&%gg Qi&&??ﬁ&'%w is the group

arbamoyl- methy utycarbamogl -6,8-dichloro -

-CFs, B1D @%@tfé\%Po‘%?-i%‘h?t&ézé]%@%é?b%fn%ﬁ/ﬂaﬁ‘ﬁ% Ry lbityiambamngg or
henyl(’-ﬁhyi%ﬂ?édi which is subst:tuted m the phenyl group by one or two Hal atoms,

S)-1-[(R)-6,8:dichlo [-1-t r by
and RgAgQ ?zg'?fyzc’ﬁ(gf J?—?ca},rbaz 5 [aff%y%%lenaﬁegt%@utyﬁﬁc gr}]ﬁ%g%? *
optiongity, Bibstiizigd by -OH.
4-{(S)-3- benzyloxycarbonylam’ino 3-[(R)-3-((S)-1-carbamoyl-2-methylbutyl

'Cafba lorg2,3.4 9tetra
Cormppiada g AT a TS BIT PRhSlo b S (B Hepgaficet. Ré and

'R6 are[(&)em -HRYB(¢S)- 2tcar3pmy- Mmymhw@érséﬁq@yﬂyesredmht&% 981l

R11 [s 3 %@}Y@%Eéﬂ%@@%&&éﬂmr&m%dh&r@@%w@ﬂw@n@ﬂylanhaﬂa

0 carbamate (9
apPProR( @falt{YR")nﬁ §rdil“8f?k5?%E §t?(‘§5; PRLEYIS BB ﬁguﬁﬂcar am%/ﬁiayi
radicalB Mi@réctralmyergd kadical is optionally substituted by -OH.
H carbazol 3-ylcarbamoyl]-3-(4-hydroxyphenyl)propyl]carbamate (10)

Comp?{gyii-w}ﬁgﬂﬁiciar&ﬂoﬁ-%rﬁe’[ﬂill%‘?}%ﬁ%’aﬁ%o%%,§{-%iib5n%r8fzc,"3“,ﬂl,5¥t

radicall®R4 and R6 are each a hydrogen atom, R5 and R7 are each Hal, or R5 is a

hydrogtcgﬁr%@éfr%r%n]#fﬁcﬁ@ ﬂ%@lggo&?a&%mw R-tdePhpsplicpeinhsnyberenyi,

R11 IS[@MERR)OGEﬂawﬁ@}wigeebsglzvm@iﬁﬂﬁﬁﬁtﬁe%é{r%9|Bﬁwaﬁ!ﬁa%ﬂd{j‘i)eée_
appro&nﬂi@‘b‘iﬁ@f@é"?éﬁW%@%@@ﬂe%b&mﬂ%&déhenylethw radical which is

SUbSt‘tfﬁsdGﬁ)%t%?cﬂ ﬁé%%)g[) 32 C? LS% op )c‘)icetylamlno] 3-methylpentano

ylamino}- 2,3,4, 9 -tetrahydro-IH- carbazole 3-carboxylic acid

The midSpfefBe W LS HHGAMRHNEY oBHEIABHARIA B are the following:

4-chiorobenzyl {{S)}-1-[(R}-3~((S)-1 -carbamoyl-Z-methylpropylcarbamoyf)-s,Smdichioroa-
2,3,4,9-tefrahydro-1 H-carbazo%»B—ytcafbamoyt]—.?.—methylpropyi}carbamate (1),

4-chiorobenzyl {(S)-1-[(R}-3-{(S)-1 ~carbamoy!~2—mefhyipropylcarbamoyl)—6,8~dichtoro-
2,3,4,9-tefrahydro-1H-carbazol-3-yicarbamoyi}-2-methylbutyijcarbamate (2), |

d-chiorobenzyl {(3)-1-(R)-3-((3)-carbamoyl-2-methylbutyicarbamoy!}-6,8-dichloro-
2.3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyf}carbamate (3),

(R)-G,B-dichioro-S—{(S)—2—[2*(2-ﬂuorophenyt)acetyiamino}-3~methylpentanoyiamino}-
2.3.,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  ((8)-1-carbamoyl-2-methyl-
butyhamide (4),

{R)-6,8-dichloro-3{(S}-2-[2- (S-ﬂuorophenyl)acetylammo]-3~methy§pentanoy[ammo}«
2.3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid  ((S}-1-carbamoyl-2-methyi-

~ butylamide (5), |
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(R)-6,8-d ichloro-3-[(S)-2-[2-(2-fluorophenyl )acetylamino]-4-(4-hyd
roxyphenyl)butyryl- amino]-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic
acid ((S)-2-methyl-1-thio- 25 carbamoyl-butyl)amide (14),
mono(4-{(S)-3-[(R)-6, 8-dichloro- 31(?8) 2-methyl-|
-thiocarbamoylbutylcarbamoyl)- 2,3,4,9-tetrahydro-1

2.chidb8 g@&b?%’ @W&%%@?{F'E%ﬁm@%%w%@% _dichioro-

prop enyl phosphate (15
8- %yrﬁ}é (‘E‘? ﬁﬁ&bﬁaa*réaﬂg?fﬁ%?awo%mytbuty|}carbamate (6),

benzW@(B}M@R)}ﬁﬁE—ﬁt&mﬁwaMI@BQ}Zx%ﬂethyl 1- thlocarbamoylbutylcarbamoyi) -2,3,4,9-

{ 5 Aﬁyd%t ’%grf%% %%l% Wgﬂ%‘ﬁfﬂcarbamate

carba met propy
benzy §){5S[Xﬁ)bsfﬁswy6éfﬁaﬁ¥wpm%%tﬁﬁ% ViearBaRfeY a2 Sraienstyl2,
Eé%ﬁ@wﬁy@%&Mslocar:ba@héirwmmamxtla]@aﬁiﬁ(é vicarbamoyilpropyl}-
oro ro onylamlno]pentylammonlum trifluoroacetate (17), 35
ng yﬁ:%{ é& {’(S) -2-[3-(2-hydroxyphenylpropiony(amino]-3-methylpen
benzyld R)i-ERidel2)3 sThamalydraathiuiiieaoherscyarb Sxireiatad. 3.4.9-

{ERkfyersbamaybzdretysbdmpide- (A 8hatRnbRbaM phenylethyl]-
é%?gﬁ%;g é ((S)-1-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichloro-2,3,4,

beHZM{@FMGRJ]-@&I@QM6300524741‘-702#{121{2 “{Hosrstirongdthingreenogp-2.3,4.5-

¥ ] ( & b
e o ehoahon Shossnoay. s

nyl]propionylamino}-3-methylpentanoylamino)-2,3,4,9-tetrahydro-1H-
benmamm«a)ae(ammyharaome@)ewamumwmwwmvt)wrad?e«ge),

(B i H-carbazol-3-ylcarbamoyi}-3-(4-phosphonooxyphenyl)oropyl]
chlo?g% ((Si-Z-{Z-[Z- {y 2-[2 -(2-m3éghoxyepthox;;/)ethoxi(/[])ethgx%/)ethoxy)
fﬁr

mlno} 3-methylpentanoylamino)-2,3,4,9-tetrahydro-1
benzyH{SH HaR)}I6, Stiatnlanodi¢( 8 EiRHiiSh i -daitharadydRayiedtyjtactplyaylice $24.5-

L QB8 q!gf}|§3 §Oyg)?,fgﬁpyér}g&ﬁlgw'ammo] 4_(a-hydroxypi?enyl)-

utyrylamlno 4,9-te carbazole-3-carboxylic acid ((S)-1-

ea%ahwozyﬂ&ﬁyimyaﬁ%@w? (12
(R)-6, @&%W@?ﬁfﬁ(&%&@;ﬂ%ﬁ%@f@;@m{h!)ﬁipﬁlﬁﬂmmntanoyiammo}-
e m.ino r
IE-I?JC‘; gfzic:j? %i cargpgaal})cag%ke'%(gé < E%ar%%/?@ %- o Btﬂ‘& Abamev
teey)s .
(R)-6 é@k&r&&@b@@;@q@@m@oﬁh&m%@a{;@gmmmmmwﬁaﬁpwmz

AP e ST Ao B o U

carbamoyl-butyliamide (14},
mono(4—{(8)~3—[(R)—6,8~d:chioro -3-({S)-2-methyl-1-thiocarbamoylbutylcarbamoyl)-
2,3,4,8-tetrahydro-1H-carbazol-3-yicarbamoyl}-3-[2-(2-flucrophenyl)acetylaminol-
propyl}phenyl phosphate (15), -
.(R)-G,8'~dichloro—S—{(S)»2—[3—(4sﬂuorophenyi)propionylamino]-S-methy!pentanoylamino}~
2;3,4,9-tetrahydro—1H~carbazole-3-carboxylic acid ({(S)-1-carbamoyl-2-methyl-
propyljamide (16), .
{S)-5-[(R)-3-((S)-1-carbamoyl-2-methylpropylcarbamoyl}-6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-ylcarbamoyl]-5-[3-(4-
fluorophenyl)propionylamino]pentylammonium trifiuoroacetate (17),
(8)-6,8-dichloro-3-{(S)-2-{3-(2-hydroxyphenyl)propionylamino]-3-methylpentanoyi-
amino}~2,3,4,9—teﬁ'ahydro-'tH-carbazole—3~cérboxylic acid ((S)-1-carbamoyl-2-
methylbutylamide (18),
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ethoxy}ethoxy)phenyljpropyl}carbamate (24), benzyl
{(S)-1-[(R)-8-chloro-6-fluoro-3- ((S) -2-methyl-1-thiocarbamoylbutylcarbamo
yD)- 20
2,3,4,9-tetrahydro-1H-carbazol-3- ylcarbamoyl] -2-methylbutyl}carbamate
(25), 3-methylbenzyl _

benzy{ (@31 H(R)F3-((S)-1-cabamayyRaneityibyisacaabaxibf f-6/8nemidod S~

éfé ‘Wg gt %rxg%@a}&!@%f bazel-3syicathamoyl2metavbytiieahamats)-

fluorobe

?@S?W}RF@PW ?Q?W'&%fﬁf&ﬁ?d?ﬁ@%ﬂﬂ?%utylcarbamoyl) 6,8-dichloro-
(R)-6 &&éhw@k@ﬂﬂoﬁma@a@(%wwammwammmmmmate

5 3.5-dif ) }

el e e b e
oeBe PR H amate

(R)-6 @&bh%@@@@?@@[@ﬂ {2-[2-(2-methoxyethoxy)ethoxylethoxylethoxy)-

gﬂ%m%%tﬁéﬁ ézt t arbﬁm%lntzano? QMR%V?%@@%PQ)\@%C"H carbazole-
mmmawmah@yqazam@wmwmmam@@?@b) 30
§( é])&@f@l&efg - 3~’2—ﬂu0'opben !}p;'cmgrﬂy*ammn‘ A M-f)“gig:wnhrlanyl\
ca e oro
E"ﬁ%’?'@ﬂ% 1%1—?[55%5 I@ncﬁ:gr%alrfn%§fa§ }lebutyﬁ%%]rbama% ri-
C%,arﬁdw@mt@émyutyi)amlde (22},
(R)-6, é(% ci'xr&(%)s @ﬁﬁsﬁ‘@th@m@m'f@n tayieHpicArRaBoNE B aieoyamino)-
_ (?3 § )4 %t%eﬁgf] Yﬂ?@rg HL;'/_T'C% az oI 3 W?garb moyl] Zarggthylb%g;p@&%m%y] 5.
{b‘é}Hy{(ﬁﬁyBa{tﬁ)e]{&fb)rbamoyl -2-methylbutyicarbamoyl)-6,8-dichloro- 35 -
benz,@%éﬁ *?éﬁg aé%dzﬁ%r%&ocgf&%@ AicaramodlamstibutpubBerbArBE 4, -

FAICELILT T M ——————
Huasoy b @iterapyshopilcarbamate (24),

benzyé{ﬁ)qm 8 %(ljw?c%a ANk %! Wgﬁwlﬁl‘éﬁﬂl}@rméﬁt@a%y@@ﬁzicarbamoyt)-
R@>419r (o) e ampenrey - ACRROM R PO S8 25)

3-metil Qféhgyg 4,9getateBs)- 1-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichloro-

3. ﬁt?bg %ﬁlca Vb‘f(ﬁ%a)\zﬁ gl)y ?@MM&@%@@%%amaie (26),

2, 5-difcamobeTayl- K%Wﬁ[&fbﬁf@@mgybﬁm@t@dbutylcarbamoyt)—ﬁ 8-dichioro- .
BUOTOa2 3k 5?5r§‘hy9éﬂ3§zol 3—yicarbamoyi} -2-methylbutylicarbamate (27),
H-carbazol- arbamo -2-methylbut [}ﬁarbﬁr@%ﬁ C%%é 3oﬂ %r%bgnﬁ}gm

3,5-di t‘S)beRPéYQ{{ 1‘_‘{(%)41135 o R RIRY Iu R APE B éf RISTO-

2,3,4,9-eteatypsot fi-carbazol-3-yicarbamoyl]-2-methylbutyl}carbamate (28),
3 s-dlglwfar %2#3 yicarhamoyhy3s(fdwerasuphenyormirt Qfibamale & 8di-

CGSW{Z@)@(@)@MMH@r@mb%ylw@%%%&%}"@%“&f&ﬁ%%"“ate
>3+ 9-tetrahydro-1

3—ﬂuolr_c|3ggr2tz)}%20| % Icar?%n:? vEs 1fc1:ahr‘b'gf% e D DLORN b amoyt)-6, 8-dichloro-

2,3,4,9-tetrahydro-1 H-carbazol- B-ylcarbamoyl}-z-methyibuM}ca;bamate (30},

~ 2-fluorobenzyl {(8)-1-[(R)}-3-((S)}-1 -carbamoyl-2-methylbutylcarbarmoyt)-6,8-dichiaro-

2,3,4,'9~tetrahyd ro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (31),
3~Chlorbbenzyl {(S)-1-(R)-3~((S)-1-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichioro-
 2.3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (32},

 3,5-diflucrobenzyt {(S)-1—{(R)-S~({S}-1—carbamoyi-2-methylbu_tyicarbamoyi)-8-chloro~6— _

fiuoro-2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl}-2-methyibutylicarbamate
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carbamate (38), 2-(2-fluorophenyl)ethyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-di- 15
chloro-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carba
mate (40), 2-fluorobenzyl 21
{(S)-1-[(R)-8-chloro-6-fluoro-3-((S)-2-methyl-1-thiocarbamoylbutyl-
¢agyamoyl)-2,3,4,9-tetrahydro-1
-ﬂuogloﬁ:gébagg:]fykl ?rb?g]rgogl) % [qeth X)k 2081%’@%%?5% CAra]x%amOoy!)~8-chloro—6—
{f(@:)FQ-KRﬂ%hﬂm@;@mwf@é}t@@%—meahydamkll]ebambﬁtyibyitiwytbamate
gg&l?amoyl) -2,3,4,9-tetrahydro-1
carbazol-3- Icarbamo [)-2-meth Ibutyli carbamate (42), 2-fluorobenzy!
2 TUREPTR) 6 LB ETIIE UG]S ARy A ES DA FRAE R O -
b2 BYahdrorddro-1H-carbazol-3-ylcarbamoyll-2-methytbuty}carbamate
I-!,‘ﬁfrbazol -3-ylcarbamoyl]-3-(4-hydroxyphenyl)propyl] 25 carbamate (43),
é lorobenz

3 o SN G -t e ed A Soro-

2,3 4 Steteatyiot H-carbazol-3-ylcarbamoyl}-3-(4-hydroxyphenylypropyl}-
a&%}%%%g charbamoyl] -3-(4-hydroxyphenyl)propyl]- carbamate (45),

methox

2~ﬂU0{?Q§iﬂZ¥(R) AUET A B AR BB Gricgtoro-

24%4;%1?@%%%ﬁ%@@%&@%ﬁb@@ﬁh@ﬂ}%ﬁh@ﬁ&ﬂw}ﬁﬁmmate
u enzy
{; % l?S) 1-carbamoy!-2-methylbutylcarbamoyl)-6,8-dichloro

2-{2~ﬂ268,cmbetet%ﬁyﬂroifm—?:é&fBhﬁd(%lﬂlm@am@yﬁamﬁﬁmpmmaybamm-di-

hDro2metblbenidro-1H-carbazol-3-ylcarbamoyl}-2- -methylbutyllcarbamate
g@ 1 [(R)-3-((S)-1-carbamoyl-2-methylbutylcar amoyl) -6,8-dichloro-

4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl)-2-methylbutyl}carbamate

.2*ﬂuo(q@ﬂgﬂ 2,3-dirf{&thbxyhehzhloro-6-fluoro-3-((S)-2-methyl-1-thiocarbamoylbutyl-

bl 6RR)-3; é (2 5 e RARRYI 2 IeARY DHACAERRBAY D B:diny lbutyl-

dlchloro 2,3.4,9-tetrahydro-1
% gncarbamoyll 2-methylbutyllcarba mate (50) 22

3-ﬂuor2}-tmeﬂybxyben26ﬂ)- -[(R)-8-chloro-6-fluoro-3-((S)-2-methyi- -1-thiocarbamoylbutyi-

izi%géi%% Ri ?ﬁfg%%% H- arbg%;%%éﬂﬁ:art?}ugé%?ﬁ%%%ﬁut )cgﬁamate
2-fluordtshahipmps3- ﬁ@kgﬂ%@mm@memmm%sammmmw

2% G iiaied ssnios Seaponiicane (ST o>

¢ER)ar|R)(83(S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-

S-ﬂuorgt%'rl\QWI%Sq 4. Rﬁ?@@&@}ﬂ&o 3-( t(}:S }-2-methyi- 1~th10carbamoylbutylcarbamoy[}—

H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate
2,3,4,9-tetrahydro-1H- carbazor -3yl carbamoyf} -3-(4-hydroxyphenyl)propyl}-

carbamate (45),

S—methoxybenzyi {81 -[(R)—3~((S}»1 -carbamoyl-2-methylbutylcarbamoyl!}-6,8-dichioro-

2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-2-methylbutyl}carbamate (47),

4-fluorobenzyl {(S)-1-[(R)-3-((S)-1-carbamoyl-2-methyibutylcarbamoyl)-6,8-dichioro-

2,3,4,8-tetrahydro-1H-carbazol-3-ylcarbamoyi}-2-methylbutyflcarbamate (48),

2-methytbenzyl  {{S)-1-[(R})-3~((8)-1-carbamoyi-2-methylbutylcarbamovi}-6 8-dichioro-

2,3,4,8-tetrahydro-1H-carbazol-3-ylcarbamoyl}-2-methylbutyl}carbamate (49),

- 2,3-dimethoxybenzyl  {{8)-1-[(R)-3-((S)~1-carbamoyi-2-methylbutylcarbamoyl}-6,8~

“dichlore-2,3,4, 9 tetrahydro 1H-carbazol- 3—y[carbamoyl} -2- methyibutyl}carbamate
(50), -
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(53), 3-trifluoromethylbenzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8 ~i n :
nntatra..,,..,.dtJ_~arbazol 3-y carggmrnin-2-methylhut! 10 }carbamate df |
Il V-G,J, ,D-tcu ai iyv v ~. (54), 3-trifluoromethoxybenzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamdyl)-6,8- .
Z»metmﬁww@mz-ﬁ,3($,Eitatﬁ§a@dﬁj=1—carbamoyl-z-methyibutyicarbamoy[)nS,B-duchtoro-

dhcasazakdavicarhameyihR e bsiicarbanaieutaRhrbamate (51),

2-trifluoromethoxybenzyl . :
(RH6 GRS Sy ca ARB ) RN AR s g el
T/ h|or 2By @t tk@hymhoete- 3-carboxylic acid ((S)-1-carbamoyl-2-
H- ]B Iéﬁﬁ,ggqmmoyl]-}methyibuty4}carbamate (56), 4-fluorobenzyl
_ -1- -6,8-dichloro-3-{%§l—2-methyl-I-thiocarbam I%mlcar amo )56 8-
2-trifluorgraetnydtpamytiro- (S idalSaz el eyikEAT AR :-2-ME ViTCaTbamate’
dBRIoR02, 3,4, 0-tetrahydro-1H-carbazol-3-yicarbamoyl]-2-methylbutyl}carbamate
@-6,8-dichIoro-3-{(S)-2-[2-(4-f|uorophenyl)ethylamino]-3-methylpentanoyt
|

, no}- 2,3,4,9-tetrahydro-iH-carbazole-3-carboxylic acid
3—triﬂug(rgmtbalﬂgw%w_2_{ﬁémgﬁh@(ﬁhﬂd@a@gypoyl-z-methylbutyicarbamoyi)-B,8-
§R)16:8-liglere-B-H{Fr2-[R-foaliftl-3-yicarbamoyl]l-2-methylbutylicarbamate
(égéophenyl)acetylamino]-3-methylpentanoylamino}- 2,3,4,9-tetrahydro-1
-carbazole-3-carboxylic acid (%Sg-l-carbamoyl-z- 25 methylbutyl)amide
3-triffuBoiettiuybebarizy{(S)-1-[(R)-3-(( }-1-carbamoyi-2-methylbutylcarbamaoyl)-6,8-

HSRHLER)-3-Shlarenpdisiare-SaiSrR-mataybhithigtarbaatoyattybarbamate
carbamoyl)-2,3,4,9-tetrahydro-1 '

5(;}arbazoI-3-y|carbamoy|]-2-methyibutyl}- carbamate '(60), R)-6,
2-triﬂ_u8|=dinlalbw5®€{(!83)12-[@8@1%}@K§W|)@@f@@§mmrg@qﬁéﬂﬁy gﬁ@%ﬂﬂ}fﬁ,a-
80%i3R 23 4 S-tetrahnai Lk sarban e iBeashaylic asithylbutylcarbamate
gs -1-carbamoyl-2- methylbutyl)amide (61), (R)-8-chloro-3-{(S)-2-[2-(2,
~thifluorophenyl)acetylamino]-3-methylpentanoylamino)-6-
4-fluorbiberm? §S):9-feRabigetivribtaartiBidieraitu dhjreatam ) pivrAmRY -
E%@%%%%MD%W&&@%) BBrbamoyl-2-methylbutylicarbamate (57),
%J-S-c Ioro-6-f|uoro_—3-{(S)-2-[§- 4-f|uorcéﬁhgfeg%ﬁthe(l?minoI]i-S-metth}il__pent
(RI-5 Galisfllanmiol( 52,3 £ S HIRpaR FATHAD B3 EAM BRI S
1(S)x bearanpaeyl{ B caethytierydamisei63), 23acid ((S)-1-carbamoyl-2-
mefhyibutyl)amide (58),
(R}uG,B-dichloro-3-{(8}~2—[2~(2,6-diﬂuorophenyi)acetylamin’o}-S—methyipentanoyiamino}-
" 2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid  ((S)-1-carbamoyl-2-
methylbutyl)amide (58), 7
4-ﬂi.torobenzy[ {{(5)-1-{(R)-8-chioro-6-fluoro-3-{{S)-2-methyl-1 -thiocarbarmoylbutyl-
carbamoyl)-2,3,4,9-tefrahydro-1H-carbazol-3-ylca rbamoyl]-2-methytbutyl}-
carbamate (60), . _
(R)—-G,S»dichioro-3-{(8)—2-[2—(3—ﬂuoropheny!)ethy!amino]-3»methy£pentanoylamino}-
2,3,4,'9~tetrahydro—’iH-c_arbazole-S-carboxy[io acid {(8)-1-carbamoyl-2-
methylbutyl)amide (61), _
(R)-&-chioro~3—{(s)~2-[2-(2,6-diﬂuoropheny])acetylamino}~3-methyipentanoy{amino};S»
fluoro-2,3,4,9-tetrahydro~1H-carbazole-3-carboxylic - acid ((S}-2-methyl-1-
thiocarbamoylbutyljamide (62), -
(R)—a—chioro-ﬁ-ﬂu0ro~3-{(S)—2—[2-(4-ﬂuorophenyl)ethylamEno]-3~methytpentanoytamino}~
2,3,4,9-tetrahydro-1 charbazole-3-carb0xy150 acid {{S)-1-carbamoyl-2-
methylbutyllamide (63), |
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4-fuorobenzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-8-chloro-6
fluoro-2,3,4,9-tetrahydro-1

H-carbazol-3-ylcarbamoyl]-2- meth%/%butyl}carbamate (64), (R)-8-ch
loro-6-fluoro-3-{(S)-2-[2-(4-fluorophenyl)acetylamino]-3-methyl penta noyl

4-flucRoBBNAA}-2,3,4 @t)‘lﬁf['(ﬁ)g@ %%ﬁ@ﬁ@i@@rﬁé%ﬂ%%@moyl )-8-chloro-6-
ar u
%ES?@ o B R R DL ey SRR

yédmino}-6- fluoro-2,3,4,9- tetrahydro 1 H-carbazole-3-carboxylic acid

e e

laminoj-3-methyipent
R e Ty AR e R b 2 e -
(marmmhmbm%mmamamyl butyl)amide (67),

o?ocoh rg c% §? an%gl:etylammo} 3-methylpentanoylamino}-6-

UOI’O he acet amlno eth pentanoyl

Hﬁi‘ﬁb"}’«é@ totteteipdt ‘EF’{ Q%‘B%z%@@%ﬁ’r‘ﬁoxﬁf&daué(s )-2-methyl-1-thio-
tshahrmatiupit fathie B rarbamoylbutyl)amide (68),
R &)
(R) 8—%an%rq%m?r§8- 2@0293[%2;1%%%§ ﬁ%{”@a@@ F.P{'l@ %) ylic améB ?W@?\%
ggﬁlaégm§ﬁ%wjﬁ—ﬁ%ﬁ%@t§mg@%@cad {(8)-2- methy! -1- thlocarbamoyi
RlyBatRe242y(2-fluorophenyl)acetylamino]-3-methyl
R R SR S SE e s vipertanoyt-
qsmg}é/@lé@%ﬁimwmmyletﬁwﬁwf(?@dd ((8)-2 -methyl-1-thio-
egabar{;@)bat{%g%@gj(égprophenyl )acetylamino]-3-methyl

t lam
R T
_ «Bm}@aé{%@iwwﬂdmmyf@tﬁmmwmc@s ((S)-1-carbamoy!-2-
eDlonerfrilipsgy3-{(S)-2-[2-(2-fluorophenyl)acetylamino]-3-methylpen

ﬁ@m
n amino 4 9-tetr ro-1H- car ole-3-c rbox
N AR s el e e e R N
mmaemwmmmmm:@mmmmwaaudo}{$ﬂri2h¢gc@propy: e
H carbazole-3-carboxylic acid ((S)-2- methyl -1-

30 E%Yocarbamo ISbut lami %ﬁ?B) (R)-3- {(S)BZ [2-(2, 6-d
(R)-3- {flﬁb?oﬁ@r(@rﬁlﬁ%@ﬁﬂa BReeHBRPErtR YRR a?séamm%r%fﬂﬂuw

M@ﬁﬁwlz%a@ﬁet%%dm—ﬂtmm%ﬁmmexyé@@CI({S) 2-cyclopropyl-1-
M%%élrgaar%?m%%amrgetm{lj)utyl)am|de (74).

{R)-8-chioro-8-fluoro- 3-{ (S)-2-{2-(2 ~ﬂu0ropheny%)acetylamino] 3-methylpentanoyl-

amino}-2,3,4,9-tetrahydro-1H- carbazole-3- -carboxylic acid ((S)-2- cycloprcpy -1-
thiocarbamoylethyl)amide (72),
(R)-3-{(8)-2-[2-(2,6-diflucrophenylacetylamino]-3-methylpentanoylamino}-8-trifluoro-
| methyi-2,3,4,9-tetrahydro-1 H-carbazole-s—carboxyii_c acid ((S)—Z—met_hyl-1 -
thiocarbamoylbutyl}amide (73), ‘
(R)~3-{(S}-2~[2-(2,B—déﬂuorophenyi)acetytamino}—S«methylpentancy!amino}-S-triﬂuéro-—
methyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  ((S)-1-carbamoyl-2-
methyibutyi)amde (74}, _
(R)-3-{(S)-2-{2-(2-fluorophenyl)acetylamino]-3-methylpentanoylamino}-8- triﬂuoro
methyl-2,3,4 9-tetrahydro- 1H- carbazole-3-carboxylic acid  ((S)-1- carbamoyi-2— _
methylbutyl)amide (75), o | B |
(R)—B-{(S)-2—[2—(2.-ﬂuorophany!)acety!amino}«?z—methylpentanbylamino}~‘8—tﬁﬂuoro- '
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(R)-3-{(S)-2-[2-(2-fluorophenyl)acetylamino]-3-methylpentanoylamino}-8-tri
fluoro- 35 methyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid
((S)-1-carbamoyl-2- methylbutyl)amide (75),
(R)-3-{(S)-2-[2-(2-fluorophenyl )acetylamino)-3-methyl
pentanoylamino}-8-trifluoro 24

MRl RS & delcahumyen i 19aLbars ke, 81628eMiBxy AT A il S)-2-methyl-1-thio-
6D =Bieibyiizihies ¢aspamoylbutyl)amide (76),

( 2

R ot N B BN B e gpentanoyiaminol-6-

ﬂ*mm%ﬁ@@%fm%ﬁ*ﬁw@éﬁwzéI@%béa%ﬁéxyﬁ’é'acd(s) -2-cyclopropyi-1-

t@(é};&@ﬁ&ﬁgg@y}a%m@ thipcarbamoylethyl)amida (77). The

abovementioned 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,
The aBSvanditdase momeavetsvéry phtiddiais, réfdfedd . 181TRE. ntvetS: 48, 52,
58, Séetéahﬁqm@?rlﬁz%ﬁ dgsivalves obnesi veation, of ihe gengraisfamautes are

ld and Ib) as defined above are GPCR Ilgands Thus, the

moreoé{ﬁfr%?ﬁéﬂ%ﬁéﬁ‘%ﬁﬁ{ﬁﬁﬁm of the invention are suitable for the treatment

and prophylaxis of pathological states mediated by. GPCR, and of

The n%@éh%?% 8!&531@%}6{@'8@&%%@ B?f{Hgﬁﬁ@\WanPMQj@%r@f fbiﬁw[@é‘@moia

us treated. The compounds of the invention.can be employe

and I aridefardcinne RRIBEOR 'i?@ﬂ&é R S BRI I I8 FUER ‘68‘3{%?8
inventkecepietiaidfernastakiniefamily preshgeidd pithativicyicaidloten kdiated by

GPCF{ CeGD &?Fﬁa%‘zg &a %@y%@ﬁ 49k %éatﬂ?ﬁlﬁwé%tbf riERRISRER IR RS Pigantor,

nant eoplastlc seases, for the treatment and preventlon 0]

and tnuaa@aeana%ﬁqm@urasesfarﬁ?p@vsgf%sﬁg&ﬁ@wemdema%a‘éﬂﬁ{ for the

|nhlbitl@hemoﬁaeiﬂ@gof%t2@f the LieRHNectabpainfinftapionatiotie ardrdk@imiativly,
especxﬁrg ﬂnrthf\ﬁ{: nathe 'OQJRa' L8 BP” ndh apga{ﬁg frgﬂ%tﬁgnféple@'nﬂ%nﬁp%e

hormone re lace entt erapy an or the treatment and/or

treameahcrﬁp@ﬂmré watignanimeppiestivrisereserimtineorrAiMeRk ABhAERFELN
of nau@éé%ﬁ"%@ﬂﬂ% honexaheud asraduetienusnabospetrajogenasiactherapy, for

Com d admipistrati nW|th androgens, e
the trefgglg f&ﬁ‘@u’&ﬁ%ﬂ%@ BN a@e 8% zlfgrrﬁ%%dﬁ [ﬁﬁ gtero Qélstcgpsdltlrgns in
male fpreefermxrmhéommwmﬂw@wmm@mw|r¢ﬂ¥ﬁ§%a§@i teegamyiARstRshe
treatmit SXARIPLE IvEEH e 8- BY iHitERuscular depot injection. 30 The

compounds of the invention of the general formulae (I, la and Ib) can also
be gmployed in female hormone therapy, for example for the treatment of
In makemgmifossIAnNe- the compounds of the invention bring about a reduction in

spermatogenesis. Combined administration with androgens, e.g. festosterone or
testosterone derivatives, such as, for example, testosterone esters, Is preferred. The

testosterone derivatives can in this case be administered for example by injection, e.g. by

inframuscular depot injection.

The compounds of the invention of the generél formulae (I, la and Ib) 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, dysmenocrthea, and dysfunctional uterine
bleeding (menorrhagia, metrorrhagia), where abpropriate in combination with other
hormaones, e.g. estrogens or/and progestins. Particularly preferred are combinations of the
LHRH receptor_antagonists of the invention and tissue-selective partial estrogen agonists

such as raloxifene®.
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dependent disorders such as endometriosis, uterine fibroids, uterine
myomas (uterine leiomyomas), endometrium hyperplasia, dysmenorrhea,
and dysfunctional uterine bleeding (menorrhagia, metrorrhagia), where
appropriate in combination with othier 35 hormones, e.g. estrogens or/and
progestins. Particularly preferred are combinations of the LHRH receptor
antagonists of the invention and tissue-selective partial estrogen agonists

such as ral%genee. 5 The qg ound%O&Ehe invention can also P

The cBMpORRS e theThventoh, ol aice B eriboyed I noimond tegiabSnint herany,

for exgiugte&riraatingbmfotimss of the invention of the general formulae (1, la
and Ib) can moreover be employed to control female fertility, for example

b itchi ff th 1d ho le f trolled inducti f
The CRUTRRHRRF (LB I ERHHRLHo i B LRIAS ) B ARTOP) R0 ek be
employBettritioptwithimaeiatilyelof assistednepridicjon tetaTidugEs suehamimme
cycle MIradartlizgtion sibhfed ot antreemer hand dhe R W@Bﬂﬁ?}cﬁd for

the invention of the general formulae (1, la and Ib) are also suitable for
the tregimaRt CbRtPILM BN Firuscans o ?ﬁ%’?@ée%f’%‘f&% (RS0 TRURR SHYR Ao
vitro fadiizbécadihifistered on days | to 15 of the female cycle together with

estrogen, preferably with very low estrogen dosages. On days 16 to 21 of

the cycle of 15 intake, progestagen is added to the combination of
On th%éﬂf’a@'e?f’iaﬁd“il‘i‘—iPﬂ#%‘éé%b?@Pré'ﬂgﬁtéég?ﬁﬁv?ﬂﬁoﬂkﬂﬁﬁ%&%ﬁféfféﬁﬁ%j%ﬁ]i@t la
and IfakedByenitancat Renradnimisiaresticeoiingoas|y HiRe ugbgubtasisyshestof

. ikle in thi e reduction. | d n

the i B B T L et s S Y
estrogana daRienTalK Ws ¥Rne 1By RETevREMSFdaY 8l Fare df ih dlomidhe cycle of

intakesytfetegdiem &0 anlyeysdiciay atyranarRmerantphslio gait JgRRAdeste ptor

antag @R IP1S SHERAS %%%Sfo?eg%hg oA HSUHRIAR ) roz‘i’gda 18stered
control compared wIth previous administration met ods Is also to be

 contingguelyttrowmherting aeiidhis Aessblsdh Hiovardnysanyaga@Rian in the

hormcBiendsiigeraieciian durigicdsnchemebiesasyede il apnpapia)isisiairnanasse

.__inearly childhood, e.g. puber h f HIV infecti
fovels ) RSN R A or Rt SBAURrA UG BB A (N

polycyatiaadoosyplesydapbsndrpgenmicnendert didgidansngyinh the dnesn sebdionea
and hiRSRGHSY FHER IR NERGICSAT AN BlelRds d8MIARHEGBAMethods

Alzheimer's disease. 30 Finally, the compounds of the invention of the

is alsod & §IRsHidlae (1, la and Ib) as defined

Further indications are benign prostate hyperplasia (BPH), gonadal protection during
chemotherapy, developmental disturbances in early childhood, e.g. pubertas praecox, the
treatment of HIV infections or AIDS and of neurological or neurodegenerative disorders,
ARC (AIDS related complex), Kaposi sarcoma, tumors originating in the brain and/or
nervous system and/or meninges (cf. WO 89/01764), dementia and Alzheimer's disease.

| Finally, the compounds of the invention of the general formulae (I, la and Ib) as defined

above can also be empioyed 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
preventién of nausea and vomiting, for example resulting from emetogenic chemotherapy,
or for the freatment of pain, inflammations and rheumatic and arthritic pathological

conditions.
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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 theyssuppress endogenous sex steroid
hormones, and in addition are also suitable for the treatment and 35
prevention of nausea and vomiting, for example resulting from emetogenic
chemotherapy, or for the treatment of pain, inflammations and rheumatic
The nans atihpiticrgatbbtogicalemiomditichs. @6 6T damond e dimpoanidib bashesfined
aboveWENOR.Ridhe.cenesel ipscec . 12ARAAP) Asrdeied abosRashists or

suitable as R ligands; in particular LHRH receptor antagopists or
antagofieifyBHiSESRIPFR ok Hte racsr B RABSIGRT 1AmiTs et BEAERT G R ed
patholBfREaNeenEionedrsr primpiegitcanditionsafomad inipistiationttormaas) gls!so

and in particular humans, but also_fqr veteri di r e.d..l
o v R A AH SRR e SEr S e 1 L el
animalgdministration can take place in a known manner, for example orally or

non-orally, in 10 particular topically, rectally, intravaginally, nasally or by

injections or implantation..Oral administration is preferred. Th v/ .
The a Bgaﬁ%%ﬁ? ase I aoa}( town mann?rfoor e{ém Te ora‘l%f dD br%(?\ gnlaliy, in

e general formulae (I, la a ) are
particutantemiedyinecaliorintehitcingdy el ridirepdisaars iMRBaRIRFeCOral
adminRRRERRNaIsMHL5 pharmaceutically acceptable carriers or diluents.

Suitable excipients and carriers are described for example in Ullman's

Encyclopedia of Technical Chemistry, Vol. 4, (1953), 1-39; Journal of
The nRehapeutidabSbie ioesiiviohi3Re( 1963 R firdaiesdl laand [0 eRnverted
into a-RIRNWAlH, Hilfssiaffe funRERraazin ang angisar cnde-Selisissimbatitn

Ind. 2, 1961, 72 et seq., Dr. H.P. Fiedler, ,Lexikon der, Hilfsstoffe fur
Pharp ek Ao RSB SHEP S0 e Sn 35 SR PR T RGeS are
descridedeiod extampurtteintery, B8F/tioDedladhTiatnagb S smistive {ithck fAP53),
1-39; g ledmsolidform as ahlah.canpiile; OploaPu4g Lagligd takjetzetsch-

_ ranulation or powder, but also in the form of a drinkable soluti?n £h$
Linderieie] ddiastsieciroP hRETRvEENA0R BRIFRSERIE S9B IR AL A Budb) 88 1
72 et dafined25HabovEeehs fqlexikbadgunistilasmiibeico RtEmakis|tiKkaonikaadd
anare ozrdri‘n er@é u% ed’ C%ngj?&ggRalgﬁ#%@ﬁmrﬁémgggtgﬁqq carriers such as,

Srenar example, gum arabic, talc,” starch, sugars such as, for example,
mannitol, methyicellulose, lactose, gelatin, surface- active agents,
Oral d9RENSSHAN SisAralRe QYsledextrinaninienUusRl RenadeRERCatEesale, gel |

diluents, di |Sifi ' . ' '
capsufy (oRAARET, Sraniaton o powdar. but a3 i 58 T of 5 dHARaLfE SEH3n.

The novel compounds of the invention of the general formulae (i, la and b} as'deﬁnéd_
above can for oral administration be combined with known and ordinarily used,

physiologically folerated excipients and carriers such as, for example, gum arabic, talc,
starch, sugars_ such és, for example, mannitol, methyicellulose, lactose, geiatin, surface-
active ‘agents, magnesium étearate_, cyclodextrins', agueous or nonagueous carriers,
diluents, diépersants, emulsifiers, lubricants, preservatives and flavorings (e.g. essential
oils). The compounds of the invention can also be dispersed in a microparticulate, e.g.

‘nanoparticulate, composition.

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

inframuscular injection of sterile aqueous or oily 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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30 oils). The compounds of the invention can also be dispersed in a
microparticulate, e.g. nanoparticulate, composition. Non-oral
administration can take place for %ample by intravenous, subcutaneous,
intramuscular injection of sterile agueous or oily solutions, suspensions or
.emulsions, by 35 means of implants or by ointments, creams or

lntrav%%ﬁﬂ%&aﬁ&m&ﬁﬁééﬁm@sﬁuﬁiﬁiﬁw reteasefogirial aisgspossiblerine
admmlstraglrgna%p ? “%F Iim rp Iggg%maybcomgggg 'Qte r& %}ﬁ@é‘%§ of gthe suitable

e rad e po ymers or s nth IC sllicones su or examp

1ntrautstﬂmﬁewg%ePrwdﬁﬂF@{/an@I%@Hﬁﬁlﬁraﬂ@ﬁ%ﬁﬂbﬁﬂﬂé%r 1@%19}@%5@/
meand GRS OMASHRA! $iRgsid aweyipa-REDIBIETontibROpRIN faidexampler
by means of diaphragms or other suitable intrauterine devices.
exampﬁa?@&%?%al administration is additionally provided, in particular by
means of a formulation suitable for this purpose and/or suitable means

As alr848]) 3pfohad SXAMPIenRALENES A aHaRAY &xa&emﬁ%ﬁm@ftm NGM@bral

compounds of the invention of the general formula la and I can als
fommuif LB SR PGV B A RE A MG RS e RS

it is pfesiiie purpfesesmbtes cbrtieiratinrtadrapirampy i sgniter itHivitiddue!
active 91 Xﬁséﬂ%mﬁﬂ%é H%ﬁ%‘?@@b‘éx‘é&&ﬁ%&%ﬁ%@% LSS Bf%rs%ﬁkbefo%tt@g

e route (e.g. or by separate routes (e.g. orally and as
orally) |ﬁfeéﬁo‘iﬁpalfﬁi§‘y'ﬁ+§%ée&e%@q¥a?ﬂﬁ’ BRSNS R AP oP AR e AR
adminiafBednts ideaticaitalafiferkns atsnpnssilzatd deesa ltpardisulapshisade Use a
partio JSOURS rgm%hs PRIS AR Qerials i ds@IsePasSTBIRJB IS MRAY to

e no I compounds of the invention of the general
comb!ff@rmalwréiw o thes w&ﬁww&%%%%%%ﬁ@ Fo&yeche! Varpdiamih 2
and Ih)VIG® bragestepending on the type of indication, or the severity of the
disorder, the mode of administration, the age, gender, bodyweight and

sensitivity of the subject to be treated. It is within the ability of a skilled
The dessgemay2Goewtiime widsHanaaceending erdoeverarrbinstedianecr the

sever:@oml%wée@tmgémmuﬁ@@é @pmmam@aumrmglsg@,tmsan taldgrpbgiet iaral

‘ Se”s‘t'égrﬁeiﬁogf?sor %C%gia%ey %8% mgteo e t'the hctl veélbgQ117£I liiptl-:'%nt% ggé)?? %‘t% égli?

determime eof’ppaunaoefqm@aﬁﬂ(/eﬁﬁﬁﬂﬁ\@f aQetere fbmﬁﬂﬁ@'('leva phipimgraHtical
compo‘é’ilﬂSFP ARRARERIR A tiaEAsHKe IRoseiRNE askerdf BiIRRlIgNESseparate

bodyweight. A further aspect of the present invention accordingly includes
dosag%%armaceutlcal compositions as described above, comprising one or
more of the novel compounds of

A suitable unit dose is, for example, from 0.001 mg to 100 mg of the active ingredient,
i.e. at least one compound of the invention of the general formutae (I, la and Ib) and,

where appropriate, a further active ingredient, per kg of a patient's bodyweight.

A further aspect of the present invention accordingly includes 'pharmaceuticai

compositions as described above, comprising one or more of the novel compounds of

. the invention of the general formulae (I, la and Ib) as defined above and, where

appropriate, pharmaceutically acceptable carriers and/or excipients. Preferred and
particularly preferred pharmaceutical compositions are those comprising at least one of '
the novel compounds of the invention of the general formulae (1, la and Ib) mentioned
above as preferred or particuiarly preferred, in particular at least one of the compounds
1 to 77 specifically mentioned above, with very particular preference for compounds 4,
“?11 12, 13, 14, 15, 30, 31, 343745485258596061 62, 63, 64, 65, 66, 67,
68, 69, 70, 71, 72, 73, 74, 75 and 76 in this connection. In pharmaceutical
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ligandyhin deRislRTaSoPHRIPIERRINDE the BENEAPIBMANAE
suitabSEGRSUBS Hieamentaaen R eTeralyrppovictix] tortaermivistiatiort foe theneral

"have been mentioned above "as pre
- especially the preferred compounds of the invention 1 to 77 specifically mentioned and,

30 the invention of the general formulae (I, la and Ib) as defined above
and., yvhere appropriate, pharmaceutically acceptable carriers and/or
excipients. Preferred and particulﬁlgly preferred pharmaceutical
compo_sitions are those comprising at least one of the novel compounds
of the invention of the general formulae (I, la and Ib) mentioned above as
compd¥igiisest aidpréicstaihveretered, Hdgaistic et atte asteanb wkthempound of
compaunds 35 1 to 77 cificall joned ith.ver ] :
e SRR LY ot 4 7 T 10 1YL 18 B S G e 5
ingreditS@IBOtoBE: BESED!. 68,88268 BB, 2B8V89, 70, 71, 72, 73, 74, 75
and 76 in this connection. In pharmaceutical 28 compositions of the
present invention it is possible, hesides at least one comp f.the
It TGRS (P TLRRUDS <8 a2, o ey el 18- novel
compqiratmatéutitatemigredieats defiosd peoyresEN @SBy rferanaerisieally
efiectivaNhR AR RBRSHEGR S OMRARItigRs=0f dhe inventivrertisartoneraf tese,
_novel compounds of the inventjon %) as defined above are re%ent.int%.
soecisAlimagoRBIEEARY At o BB AL BraTBFABI) e & G dgh g Rg ton
possitaéorementioned unit dose, specifically and preferably in an administration
form which makes oral administration possible. 10 The present invention
additionally provides in a further aspect compounds of the genera
The messROlEENLCAAdBTaRaIENRRIAEDVE r LE e ST GRERREA ©f the
generdlrRAGIRX (ol e Al s mmm{mdﬁaoimeagemerﬁtémmwaé%l@lraady
expiairqgg g ?ﬁch%% Jeands Tﬁ@ RaficdaLAR GagoRIS Ot BRBPCR

|
apgove ! i
receptor, and are thus particularly’15 suitable for use as me}lcame

e AL
g1V 100,00 lrcmeplons. ol o doon

ra%ep on: referred tetra ocarbazole Compound of the
for thinvieeaioneot the géeiripRoPhLBR @laseranptinyet madingh AsiAlivsRusE o
contrAgMB8Aicaments are in turn the compounds which have been mentioned
above as preferred and particularly preferred compounds, especially the
preferred compounds of the invention Ito 77 specifically mentioned and,
Prefermietssrahgirdypdridadectnepeimciss benimpsiies of the aanemidarmuiae (1, la

" and IS1SRIGRELIN 106V TR IRBRIS nERRSRENROIRE RhaRBeesiepbunds which

compositions comprising compounds of the inyenti
3 4 g p?erred ancp part\fcu gﬁ? preferred compounds,

unless already included therein, the compounds of the invention mentioned in the

examples.

‘Concerning the pharmaceutical compositions comprising compounds of the invention

of the general formutae (|, la and Ib), and conceming the use of the compounds of the
invention of the general formulae (, la and 1b) as medicaments, reference may be

‘made to that already said in connection with the use of the novel compounds of the

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

and administrations.

" In another aspect, the present invention also provides the use of at least one

tetrahydrocarbazole compound of the invention of the general formulae (I, la and ib) 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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“of the general formulae (I, la and Ib), and concerning the use of the
compounds of the invention of the general formulae (1, la and 1 b) as
medicaments, reference may be 3() made to that already said in
connection with the use of the novel compounds of the invention of the
general formulae (I, la and Ib) themselves, in relation to possible uses
comp@ndiadminisirations. preénathenaspettiftie rerepémt antaguiisisalso

provides the use of at least one 35 tetrahydrocarbazole compound of the

invention of the general formulae (1, la and Ib) as defined above for
Accorgirsldihg ARTaTiaaRteht et BieSRBLINERTST PCEENBRILES P RE&REONe
compivherertite GRSReeepiorgsreralfasablydbet HRhtneseptoefiant dhevE9 or of

compaunds of the inyention preferably: ac LE r t S
R R e e T R
as LHiHeastame eotaponintl ofafrsableiaiohofithatgentril beranized 1 maligRant
neopldRli@sAefingd aRpVe & Ok CeHRFRONBING BResARaGRESR! for hormone

composition, for producing a medicament which acts as LHRH receptor .
Aot § IO I ST O RARIGH el Rl gy O Iero
fertilizabopldgEs, diseasdssdbnentlentéailioprionl] fforato awonenthiapyitiomnd for
femal@oégﬁ%geﬁﬂg’ﬁcﬁm%%ﬁ@et'??é?é{fa{pfrPQHHOHS%%kfﬁ&@ﬂrﬁ%BH@tiﬁfé&né}@ the

context of in-vitro fertilization (IVF), for the treatment and/or control of tat
treatmgph At RAPFIHRR iR S FIOTY B P& AL R iR ﬁo‘?{‘qr-l%‘?‘r’#%%é’m e
hyperpiesapiBrHhiS coreresip iuitivhn desicatiensa badtkap@oatiotentiohe indications
i 0 [k ' i 8135+ WeBREHDb e aPigs REARALE th
relatlnﬁ%e%%ﬁ:%%% Q%?)é?cgr{ﬁ?r% furtﬁﬁ%ﬁﬂ%ﬁﬁﬁ%@eﬁgﬂ@ I%n tions og tht%e
staterRdisaaRe FMEP TS HELIE TSP SO pRIGEAE TR, - o e

compsaferentehm awbetiotadette thenstaitémeniseniade attol tenceinisg ahd the

i g present invention, i.e. to the 15 compounds of the
exma%é\ﬁléﬁﬁgﬁ%ﬁ%hg}géneral formulae (I, la and Ib) themselves, and the

explanations given there. The compounds of the invention are not only
The cSHifRhledobtRdrrRtment ardshesapyipfcsiadipathaiegicsd o ditotspy of
o, oa ually suitable faor r i0, 0 ' i
sai P R B e B e e cmtncronieal™
and thormliedationr GuatveugnBresesringydtichPRINEDs th Besrraiadpeisal
conditibgsusairbagampound (1) of the invention for producing a medicament for
the treatment of benign and malignant 25 neoplastic diseases, and for
hormone treatment. Preferred and particularly preferred compounds of the
The phegentitrvéatithipusddaseithe Gothpomsgsaliiehusavel dreampdwen(l) of the

invention for producing a medicament for the treatment of benign and malignant
neopiastic diseases, and for hormone treatment. Preferred and pérﬁguiarly preferred
compounds of the invention for this use are the compounds which have already been
mentioned. at the outset as preferred or particutarly preferred compounds of the
invention of the general-formulae (I, la and Ib) themselves as defined above. Very
particularly preferred compounds are also the compounds 1 to 77 which are specifically

mentioned hereinabove.

The present invention likewise provides a process for producing a medicament for the

treatment of GPCR-mediated pathological conditions, the process being characterized
by thé use of at least one compound of the invention of the general formulae (I, la and
Ib) or of a corresponding pharmaceutical composition. The expianations given above
concéming the preferred and particularly preferred compounds of the Er_sw_antiom, and
conceming. the specific pathological conditions which can bé treated, prevented or
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mentioned at the outset as preferred or particularly preferred compounds
of the invention of the general formulae (I, la and Ib) themselves as
defined above. Very particularly %eferred compounds are also the
compounds 1 to 77 which are specifically 30 mentioned hereinabove. The
present invention likewise provides a process for producing a medicament
alleviafed hetizestarenicel GRCRMedidted paduckalicih condiidhs, apansioees f

the inv2SIRS charactenzed by, the dise ot atdeast ORR-COMRRMARCRI the invention
Gr 31 Tormul

e general formulae (1, la and 35 Ib) or of a corresponding
_ pharmaceutical composition. The explanations given above concerning
in adoﬁh@r@rﬁf&ffbﬁéﬁaﬁﬂiﬁﬁéﬂﬁufﬁwopméerwdrmpoimdsabétft&ftiiityecn:tiﬁmlam"dfor
concerning, the specific pathological itio '
oot ST oo ST SR SPAE MRt Bt o
fertilitywithtrs@oiothiemern sontiasastianedhacliaoh e @aw Ry M &itaa orEpion of
the ge@%ﬁ&fﬁ&&%@eﬂ(ﬁ%%ﬁvwi%ﬁ @?@Ht@maﬁéei@r@@abmamt@m prolidtesr
_~ amethod for male fertility contrgl or for 5 female conir lon
acive CoRiBiGy e SN AIBIFOF i ArtERL SretivE T LA, feeniee 2
humarcoftiel exflantiorsie geenr atepyeoncotemieasiuiec A Pofiige Present

inventBY %EFQE&BE the asoeLal formidag (bAe BRAdRLMRATSORPREQRTIREENTention,

combination with a further- active ingredient, to a.subject, pref a
20 GHRIRER T BRI SHTERRD B T ML e eSS GBR SR
above concerning further aspects of the present 10 invention in relation to

in a RS r&%@&? ﬁ%”léﬁe@x prefared epnmRounds ekthedventionreangdhe of
exp anat a

ke S e L o
at ieaﬂeaﬁ@eﬂhqfo@iaqa-piaﬁi@’ﬂdqnmm@idaﬁoeﬁditions.iflfhie phethwmgeutically -
effective RMOUAT Eégaeﬁ]%?éﬂﬁf%ﬂﬁ&fpér%ﬁa‘?%étm@rﬁemnwage@mfemesuch a

Invention as ove in a pharmaceutically ef,fec'g\]/e amount to a

treatmeniriaieraneri. AT tRIREFYEERRIRGE AR R SRERIPY LR AW RSITREHPRS

(1) of tABGRSSRYA Asnaliaadihenpiainettalbarancsitcemnivifithénvenibuoiniestmusin

1) of the invention, Ah ' i [ |
e SRR T UROMIGTR of S e e B e

amounghdepertng cilyherrRIREcTBATBTRIaShdRRING R ESECifie Preferred

adminf@RHEEMEeRS & thenindiiduataase. Termiriested adminisisationrtorof ishe

oral administration. Administration, of qne or more, of t
compqnadivEhtiIn e IMBIRRo P WP EAS o e l?ur?ﬁe‘?é%%[ivgﬁ gl:%?re mn%,légge
ingrediiready explaieeatiaredisitse pioviiel. Thddsd|diheienalgisans given

concegrﬁgéﬁfg%n%éggeaggﬁgc%p&qﬁéﬁﬁ@%Qf?%ﬁ@é&ﬂ&ﬁnﬁmi@a{w%@famd and

 particularly preferred compounds and to the specific pathological conditions which can

be treated, afleviated or prevented aisc apply to the treatment method mentioned
herein. Particularly preferred compounds for this aspect are aiso compounds 1 to 77.

in addition, the present invention also relates to a method for inhibiting GPCRs, in
particular the LHRH receptor or a receptor of the neurokinin family, in a patient,
comprising the administration of a pharmaceutically effective amount of at least one
compound of the géneral formulae {I, la and Ib) as defined above, where appropriate in
combination with a further active ingredient as deﬁned above, to a patient {mammal
and in partiéular 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 particularty preferred compounds mentioned above

‘concemning the other aspects of the present invention, especially the cofnpounds 1to
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25 particularly preferred compounds and to the specific pathological
conditions which can be treated, alleviated or prevented also apply to the
treatment method mentioned hergin. Particularly preferred compounds for
this aspect are also compounds 110 77. In addition, the present invention
also relates to a method for inhibiting GPCRs, in 30 particular the LHRH

77. TH@C@Q&M@&@H@%@@ Qe rewgokiBipfamilygitai cpﬂtdﬁmnscwnﬁphism@ be
treate (sc%) e adminis raLgrq 8 harmaceuctlca{u effg&gvas d % r?afo ﬁ;% ANE. .

dfj?{a's e genera ulae (I, laan ove, where
LHRH appe@pmeta@omm@fé@mna}mha@nurtﬁéhgétﬁ@m@teraﬁéh@%fd@ﬁnaﬁeﬂt*On
descrighPKerd® a patient (mammal and in particular human) requiring such a
treatment. The preferred and particularly 35 preferred compounds of the
invention of the general formulae (I, la and Ib) are once again identical to
The cdtverpuetereidrant artioulf i gsfesradicomiseuihds angntioredzing@eabove
can be BFED%TF«’-:'&‘%F@Q%& aspectsisling pessent invention, especially the
compounds | to 31 77. The explanations above concerning the
pathological conditions which can be treated by administration of the
Firstly covapunstssafishef itheeiniventipreferaldy yntheghreddiy pteRiHimgdbptoepicted
Sl ly to the treatment method of the invention
centragt'eés Ql%er;S %Eé%%%ﬁée ﬁ %c%gr%pounds of the invention of the general
formulae (I, la and Ib) as defined above can be prepared for example in
the following way: Firstly, the compcmﬁds of the invention can be

structure R6 R7 R5 HN R4 O H where this optionally protected
a\y cgntains the 15 substituents R4 to
R7 - where appropriate as F}Hd}d:urso g°0orin Rad.)tected form. The central

cyclohexanone derivative
protective groups is condensed
HN

s provided where appropriate with
O

OH

where this optionally protected tetrahydrocarbazole structure aiready contains the

substituents R, to Ry - where appropriate as precursors or.in protected form.

The central tetrahydrocarbazole structure is obtéinab!e, for example, by a Fischer
indole synth_esié, known per se. For this purpose, a suitably substituted cyclohexanone
derivative which is provided where appropriate with protective groups is condensed
with the ﬁarﬁcutar desired phenylhydrazine derivative which is likewise suitably
substituted and, where appropriate, provided with protective groUps (e.g. as described
by Britten & Lockwood, J. Chem. Soc. Perkin Trans. | 1974, 1824 or Maki et al., Chem.

‘Pham'l. 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 (protecied)
Precursors thereaf. The pheny[hydraziné structure is substituted where appropriate by
the radicals R to R'. Phenylhydrazine 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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20 with the particular desired phenylhydrazine derivative which is likewise
suitably . substituted and, where appropriate, provided with protective
groups (e.g. as described by Brittgn & Lockwood, J. Chem. Soc. Perkin
Trans. 11974, 1824 or Maki et al., Chem. Pharm. Bull. 1973, 21, 240).

The cyclohexane structure is substltuted in the 4,4" position by the
phenyiaditzainsCBOR HAG2N B BRARTRIFE R HEPMALHVRRE (Hroleetetheps. for
exampieeirsers thereof. The phenylhydrazine structure is substituted where

appropriate by the radicals R4 to R7. Phenylhydrazine derivatives which

are not commercially available can be prepared by processes known to
The rtaécslellBeROIREIREDSItithakisd nrere SRS -apisfopritEnaikie be

mtrodﬂ?}d%’ﬁﬁaﬁ%ﬁgm%wgmme&B?J’é\f%‘iw BRARKBE Jrdture by processes

ylhydrazine derivative can be separate o]
oo AU Ry SRS HIB SAE Al U USSP By means of
exampRE3RANCHRE @X3hHdtiansl RIRZNCX,CHR3NHCX2- can in principle be

5 introduced and modified in various ways depending on their nature by
processes known to the skilled worker, as indicated for example in WO

Anothersposass 5 mREHISK A IEXBRRIGER eI BR pIRYEREAS Okﬁ%%haF“efaf

 formulBEOTasSferisy nthiestaigihg:compounds of the invention of the general

10 formulae (I, la and Ib) is the following: Firstly a basic tripeptide structure
is prepared by coupling three suitable amino acids, the first amino acid

Firstly atesisriRigesy vSHIERIREr AR ERRING et rdighifmamingacids,
the ﬁrﬁ%ﬁ%@&”@lmt%mgﬂiﬂ@mmmw efd2&asisigedcihaithindhdenino

cid ARe Lo middle’ am'” Olq% f R8 as side chain, while the
acid *arfie: 55?3 g’ ?etra ;C/aro- -H-car glez%res rc%lrboxy?c ac?d (abbreviated

“middigs “ahugzomadb%{éudsrﬁ@mmw%%%aﬁ%"@mépﬁrﬁﬂﬁ@MBﬁﬁ{h@af‘*c acid

(abbré#/?é%@@@k@grﬁs)thﬂw%u Bﬁﬁé&'tfﬁﬁbgiﬁ@m;@ Ef?d@@m&ﬁréeﬁul’(tmg@ommmtéﬂ
e inve e radica t ere appropr

depe”fﬂ@ﬂ ﬁ% ?soér@%&hi‘h' roPecEe@fogmﬁxﬁh\geﬁérgﬁ%ég cgﬁ éﬁng ca é%{:g%ﬁe

inventont, by fhecadisels KifotorRid wbcpe akited sk he igrm ThB e RESHIRRIRIO

in prot@@f’e??fd}/llﬁdﬁf@ﬂgﬂﬁd@f dagptilstiution Ratein @asy therdledykiaiaken the

ch 'd tect f particul Is.. The foll
s e R U O IR

can th2h B8 dmhdertaken, such as “deprotection” of particular radicals.

The following scheme illustrates the coupling of the amino acids for example on the

solid phase:
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R3-- (33 R3 AA'.frnoc Ft? ReR7R6./cw 1-P5rJ naR'- ,HF xI R4 OH
AA2-fmvc 'IN RA. HR3 O HTAAR R7 RB R7 R6 HN- R5 HN -'R5 O ft4
HOR4 R*N,OHH Re*HN R3 R8 HNR3 X+N Xi NH= H where R* is
-CO-0O-benzyl (i.e. Z) or any protective group, e.g. Fmoc, where R8* is
either -C1-C6-alkylaryl or -C1-Cr,-alkylheteroaryl, where the aryl or
het(_e_}roaryl group is 5 substituted by up to three, preferably by one, OH
groilyp, ‘%.r._.R,S* may alsQ..‘-.,_,‘g:Orresﬁonding to the definitions given for R8 -
rhave-ghe mé&hing. of R3. Thig-processisifustrated in/det'ajilW oW, forithe
example of solid-phase.and fiquid{,phase syntheses a\-qg, for the sg_{ecific
exam| r!%? | to 77. 10 General methods for synthesizing the compou‘ﬁds of
the invention of the general formulae (I, la and Ib) The compounds of the

invention:of the formulae (I, la and Ib) are synthesized either by 15

conver,;g_o@ﬁl"synthesis in solution or else wholl\..ar/partly on a solid phase.

34 M d&@f%olid-phase synthesis of Lhﬁﬁuﬁéz%%ggmimetics The

specific syntfieses of the compounds detgi_l&%g in-the e%mplqs took place

on & ysoliephase using the semigutomatjic S 650‘}s{ynthesi§e7’(ﬁ<?m OH
Ra

—-abottee)—TFhe-standar prograim igls in Table | below:.
AAfmoc L WY T T Nfmoe

H [ 1 T 2o
b G C AARR

where R* is ~-CO-O-benzyi {i.e. Z) or any protective group, e.g. fmoc, where R8* is
either -C-Cs-alkyiaryl or -C4-Ce-alkytheteroaryl, where the aryi 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 1o 77.

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

formulae (, la and Ib)

_Thé compounds of the invention of the formulae {1, la and ib} are synthesized either by

conventional synthesis in solution or else wholly or partly on a solid phase.
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Table 1: Program for SP 650 synthesizer (from.Labortec) Step Function
Solvent/reagent Time in min Repetitions 1 wash DMF 2 2 2 eliminate
20% piperidine + 1% DBU 5 3 3 seash DMF 2 2 4 wash 2-propanol 21 5
wash DMF 2 2 6 wash 2-propanol 2 1 7 wash DMF 2 2 8 STOP 9
addition Fmoc-AA + HOBt + DIC 10 skip 11 cou g 120-300 1 12 wash
Methoghflfe Spligsrhash SYpBpaiscPRI Y R@%ﬂqﬂmﬂ%ﬂ 315 wash 2-propanol
21 16 wash DMF 2 1 17 wash 2-propanol 2 1 18 END 10 Elimination of

the moc tec I %
The specific 7YB S\ﬁ/ﬁ% éﬂ:gngt}?ﬁfdg aeeinihin Qﬁé%%‘ﬂmp%g ‘Eo@l@%’i@é@eon a

tes. The proce ure is carried out a total of

solid pﬂmmgghﬁasm%@t@@@a%ﬁ GRtesyHNSRRS IR bRESERG! ke dagad

_ progrataskingssokitianse 3Deaupling of the first Fmoc-amino acid takes place

with HOBt and DIC in DCM and DMF (v/v = 1:1). Coupling of the further

Fmoc-amino acids is carried out with HATU and HOAt (0.5M 5 solution in
Table DMF) irPtreprasEarceibf Bl sEmthrrigesdf1om ERRAIIAS of the first amino

acid AA' (synthesis of Fmoc AA'-resin) 10 Pretreat 1 mmol of Fmoc resin

Wi of ~ of ;i b W N =

[Emoc-2. 4-dim rhoxyrmethyioxyd-—-benzhyd w Aine-linkedte
Step éﬁHBﬁ"riQﬂyl-suggé té"f)?ﬂﬂ?ﬁf/rene resin (55‘(;91 ) ‘ﬁepe‘ft‘ ons
wash DMF 2 2
eliminate 20% piperidine + 1% DBU |5 3
wash  |DMF 2 2
wash 2-propanol 2 1
wash DMF 2 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 total of three times

for 5 minutes each tims.

DMF and .2-propanol are used as washing solutions.
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0.55 mmol/gj according to synthesizer program, eliminate Fmoc protective
group, add 1 mmol of Fmoc-amino acid AA' (Fmoc-NH-CHR3-COOH), 2
mmol of HOBt in DCM and DMF Igv/v =1:1) and 3 mmol of DIC, shake at
RT for 3 h and then wash according 15 to program. Method 1Ab Coupling
of the second amino acid AA2 (synthesis of Fmoc-AA2- AA'-resin) 20

CouptREEHaaL kamalRl Srmas A taels geeerdingtiopregmcadbZ meed giviF
Fmoc-amino acid AA2 (Fmoc-Thc-OH), 2 mmol of HATU, 2 mmol of

(v/v = At (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

CoulerBD FARATSHEURIRG IS GARRISHR. Washing SEPSACCHADERBHDAS (0.5M
program. Method IAc Coupling of the third amino acid AA3 (synthesis of

solution JpRMEA B K& PreSRf8 @' Prdtieat 1 mmol of Fmoc-AA 2-AA™-resin
according to program, add 2 mmol of Z-amino acid Z-AA3
(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.

Methash&dR tieopRlien of hhEneRmRCAt Adihs Ry Phes!s BY BAmE DS
After coupling is complete, 35 washing steps according to program. 36

Pretr MEthq%%ECOUP Iin?‘r%%%:hr)ee 'ﬂj‘rd We%%@%‘gﬂ(ﬁww%ﬁiasr%xymemyioxy}~

fnoc- AAZ- AA'-resin) Pretreat | mm Fmoc-AA 2-AA'-resin

benzhadedediing tinfsrogiarTineme s Rt rehBRLUEHTRB A AR 0~400 mesh;
0.55 HrR0g MEEGHRBIGRRREIZMrsraft AltbindtenFrabo bH@AvEOdmdp, add

solutign in DMF) and, 5 | of DI far 4- e
1 G oo S S 1 LD B} S P ARep
and DoaRlitvgrid ol ctenriph ShiRl s ehakacaldrdingr t prRIFAAN ¥MeRIcsea ding
to progfgnModification of Fmoc-AA3-AA2-AA'-resin: Introduction of a terminal Z
residue (reaction with Z-ClI) Pretreat 1 mmol of Fmoc-AA3-AA2-AA'-resin

according to program, shake 2 mmol of 15 Z-chloride, 4 mmol of DIPEA
and catalytic amounts of DMAP for 3 h and then washing

- Method 1Ab Coupling of the second amino acid AA? (synthesis of Fmoc-AA®-

AA'-resin)

~ Pretreat 1 mmol of Fmoc-AA'-resin abcording to program, add 2 mmol of Fmog-amino

acid AA? (Fmoc-The-OH), 2 mmol of HATU, 2 mmol of HOAt (0.5M solution in DMF)
and 5 mmo! 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 coupiing is compiste, washing steps according

to program.

Method 1Ac Coupling of the third amino acid AAa_ (synthesis of Z-AAE-ANZ-AAN

resin}

Pretreat 1 mmol of Fmoc-AA%-AA'-resin according to program, add 2 mmol of Z-amino
acid Z-AA® (benzyl-0-CO-NH-CHR8*-COOH), 2 mmol of HATU, 2 mmol of HOAL (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 tc program.
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steps according to program. Method 1Af Introduction of a terminal residue
- R10 where RIO is -CO-R11 20 - reaction with R11-COOH Pretreat 1

mmol of Fmoc-AA3-AA2-AA'-resi?6according to program, shake 3 mmol of

carboxylic acid R1I-000H, 3 mmol of HOBt and 4 mmol of DIC for 3 h and

then washing steps according to program. 25 Method 1Ag Introduction of
Meth i teATlin@brasiidgeoR FBevihirb AR 10 dsa O ABR {3y ethe sisapfpFappRipA - AA™

modificaﬂﬂm_r(gsﬁﬁ* to R8 - reaction with R-OSu 30 Pretreat | mmol of

Fmoc-AA3-AA2-AA'-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
Pretre@CCOrdifgbfodirsgramAli Ry hasim fmeectingrovppransersiatdothisnat of

roup to_.-O-CO-0- i iblesiwhich. case d

chc'i% ehq?’cgf}%tﬁgalé%@%é%(%?r%(?dnl%)pl%o%uction ?)Eﬁ%:rnrﬁiﬁiﬁ%rigl i—RKl)g\ t
(0.5M wpletoRnPMERANC- FaamabA RIIFER S04SR RTI- 1 Pretedt LRI &
duringftROfeAABH i AdilitesiRRECorsingsitdry Qo RbA, stitkesdupiimploédinplete,

.R10-1, 3 mmol.of ﬁodir%mr br;,(lzarbonate for 3 h and then wash according to
Wasmbgc?é?gﬁﬁcﬁﬁéﬁ‘]n 1B HFSduction of the phosphoric acid residue onto

the OH group of hTyr, for example, in the side chain R8* 10 Wash 1

mmol of R10-AA3-AA2-AAl-resin 2x with DCM, suspend in DCM, add 2

et e NGB 6 DI ek ST Pl UL ek ™

Z residoeofmiactitnpritiy 115 Method IBb Introduction of

Fmoc-Tyr-(PO(OBzl)-OH)-OH Pretreat 1 mmol of Fmoc-AA 2-AA'-resin

~according to program,,add,2 mmol.of Fmocg- Tyr(PO OBzi)- - '
Pretregl o BRI DTSSR HOANCES ST H DA Foee ! of
Z-chicBREA ramd bk BARTdoaBlyfiChecknte g P i iptReireadibarawashing

steps ggwgi%gyp%%rgmadding DIPEA. After the coupling is complete, washing

steps according to program. 25 Method 2 Solid-phase synthesis of
thioamides

Method 1Af Introduction of a terminai residue R10 where R10 is -CO-R11
- reaction with R11-COOH

Pretreat 1 mmol of Fmoc-AA-AAZAALresin according to program, shake 3 mmol of

carboxylic acid R11-COOH, 3 mmol of HOBt and 4 mmol of DIC for 3 h and then

washing steps according to program.

Method 1Ag Introduction of a terminal residue R10 where R10 is CO-0OR11, and
if appropriate madification of R8* to R8 - reaction with R-OSu

Pretreat 1 mmol of Fmoc—AAanAA2¥AA‘~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 to
-0-CO-0-R13 is possible, in which case R11 and R13 are identical radicals.



10

15

20

25

30

35

The synthesis is 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, 30 The first coupling takes place by method 1Aa.
Conversion of the carboxamide to'the thioamide takes place with
Lawesson's reagent in the following way: stir 1 mmol of Fmoc-AA-resin

MethdtNglh4 minsd Gftlavessaasmieaoeti iy PR 10l whery luaperd a-bathiction

0-100C for 7 h, filter off the 35 resin with suction and
with FE??E?%? g?é el 5x alternately with DCM and hot MeOH. The

subsequent coupling of the second and third amino adds takes place by
Pretremem%%ggf FARraRAA By MeERed SAGHMINAIBRafIhe SREROXAIASS of
from the resin 5 The peptide-resin is dried-in vacuo at max, 40C before
R0 T A Ty RO R ST A SO G LALRES Bor
gram of peptide. 1 mmol of peptide-resin is for this purpose stirred in a
mixture of 0.5 ml of water and r 10 15 ml of TFA at a bath temperature of
v for 2 f .40C for O h. Ti he resin is fillerEd_Off with uw' ion tic ..5 t and

Methaga\Brd e dhmtienTritheBhASARRTIRGIAT HFRLORRIGRTR tanQhasaup of

under diaiaydgnepamiie/datbmsibieechidyrcREfe product is purified by
preparative HPLC - see method 4. 15 Method 3B Elimination of the
thioamides from the resin The pegtide-resin is dried in vacuo at max. 40C

Wash Herareotind BIRTAATOR Mérmaay 20 Wil BEM ofiseatdde REMigAG MmOl
of phodpadriesadast efipepiteraddiitriot FDhasischpanderisireaessayy DBU

or DI S o e r e o HPE P oy aF 55 FER G bath

temperature of 40-50C for 2-3 h. The resin is filtered off with suction and
washed with a little TFA, and the resulting TFA solution is concentrated

et R R P YA BT ation of
carboxamide from the resin and simultaneous

Pretreat 1 mmol of Fmoc-AA-AA'resin according to program, add 2 rmmol of Fmoc-

Tyr(PO(OBzl)-OH)-OH, 2 mmol of HATU, 2 mmal HOAt (0.5M solution in DMF) and

5 mmol of DIPEA and shake at RT for 3 h. Check the pH during the reaction and adjust

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

program.

Method 2 Solid-phase synthesis of thioamides

The synthesis is based on, for example, H. Takuta et al. J. Org. Chem. 1989, 54, 4812

and Majer et al. Biochem & Biophys. Res. Commun. 1888, 150, 1017.

The first coupling takes place by method 1Aa.

Conversion of the carboxamide to the thioamide takes place with Lawesson’s reagerit
in the following way: stir 1 mmol of Fmoc-AA-resin and 2-4 mmol of Lawesson's
reagent in 20 ml of dry foluene at a bath temperature of 90-100°C for 7 h, filler off the

resin with suction and wash on the funnel 5x alternately with DCM and hot MeOH,

The subsequent coupling of the second and third amino acids takes place by methods
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hydrolysis of the phosphoric acid bis(dimethylamide) residue Analogous
to method 3A. 35 For complete hydrolysis, after a reactiontime of 2ha -
further 1 ml of water is added andsgtirring is continued at 40C for 60 min.
The resin is then filtered off with suction 39 and washed with a little TFA,
and finally the TFA solution is concentrated under diaphragm pump
1Ab-gaculign. The crude product is purified by preparative HPLC - see method
4. 5 Method 3D Elimination of a thioamide from the resin and '
simultaneous hydrolysis of the phosphoric acid bis(dimethylamide)
residue Analogous to method 3B. 10 For complete. hydrolysis, after a
MethdeaationglimdraftRa of dfechdrdxamhistesfromstbeldesinand stirring is
continued at 40C for 60 min. The resin is then filtered off with suction and
washed with a little TFA, and finally the TEA s?lutiog is .oncetntratri:d call
The pgptide-@RIpHFAGHEDUMNARLBRTRe Cde BB & Fs PURARE By ' YP'e2Y!
10-15 PrepRéativesitliusee adbusethed gramethpeplideurification of the crude
products by semipreparative HPLC 20 Analytical and semipreparative
HPLC systems from Shimadzu; column 250-50, LiChrospher(r)100, RPI8
1 mmel pippeplidsiavier AT RUBeSmFHTAC B ARSIAS G HTLP ke
15 mi 30 TRIOEACN H b etTdoBse-30RnY of Watessin76 Gilataf KTt shiation
of TFA 25 UV det r . [ ted '
a0 WiEReh ‘08 Pl et e e g e et B (O e tnder
diaphragdustpiEsNUSBIubility) and purified in portions on the column (e.g.
dissolve 500 mg of crude product in 15 ml of B and separate in one

ortion). The separation conditions in thi se the peptide.
- 4.
The O@éﬁﬂ‘éir%c%r %%‘5?% uif!gﬂoéerng gr%rggﬁ{agp %g%nggurﬁlgegﬁg% re established

experimentally beforehand on the analytical column. 35

Method 38  Elimination of the thicamides from the resin

The pepfide-resin is dried in vacuo at max. 40°C before the efimination. Normally

10-15 mi of cleavage soiution are used per gram of peptide.
Addition of EDT as scavenger is necessary in the elimination of the thioamides.

1 mmol of peptide-resin is stirred in a mixture of 0.5 ml of water/0.5 mi of EDT/15 ml of
TFA at a bath temperature of 40-50°C for 2-3 . 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
rhethod 4. '

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

hydrolysis of the phosphoric acid bis{dimethylamide) residue

Analogous to method 3A.

For complete hydrolysis, after a reaction time of 2 h a further 1 mi of water is added
and stirring is continued at 40°C for 60 min. The resin is then filtered off with suction



10

15

20

25

30

35

A typical gradient is: 60% B-100% B in 30 minutes. 40 If the crude

products are mixtures of diastereomers, they are separated by this

method. The isolated fractions are checked by analytical HPLC. ACN and

TFA are removed in a rotary eva§ rator, and the remaining aqueous

concentrate is lyophilized. 5 Method 5 Liquid-phase synthesis of benzyl
and viESida ((Rin6 B-diehloros3-460)-Ananetimd-TFA soiution is concentrated under

., thiocarbamoylbutylcarbamoyl)-2,3,4 9-tetrahydro-1 H- . .
P B A A O ALy e T PO TR GPAR - o=
methaByhthesis of tent-butyl ((S)-1-carbamoyl-2-methylbutyl)carbamate _

(Boc-lie-NH2) 15 10 mmol of (S)-H-lle-NH2 hydrochloride were mixed with
20 mmol of agueous sodium carbonate solution. A solution of 11 mmoal of
Boc20 in dioxane was slowly added dropwise to the aqueous solution at
MethdiT3ind Eienieatiton pfixeuréhivesrdteretremRthforresforthed68imirntafbeus
precipitaigd ides Pt hnashendierediofliitayisiinne) Sushanded in
water and adjusted to an acidic pH by dropwise addition of 20% strength
20 hydrochloric acid. The crude product was again filtered off with suction,
Analoyashednsttiod\dBer and dried over P4013 in vacuo at 50C. Yield 85%,
m.p. 167C (lit. 166C) 25 Method 5B Synthesis of tert-butyl
((S)-2-methyl-1-thiocarbamoylbutyl)- carbamate (Boc-lle thioamide) The
For cosRiple iy dely PastitrbR, Rdkarpie oh2 Pakau i Hhal. b Welkers. added
and si989, ib4o3hded 2tk Bl ége cetraln BivehesitiBSinphyieResofCattimiiation
101; 0 -Bog-lle=NH?2 p '
and “%%@%lﬁﬁrrﬁ o%é&%\?vrig]oé r%s)d( @%@%&v%eﬁgds e%ﬁﬁai?ﬂ%%r%%ﬁ%%éégv@ 8&
diaphragife 8 PR YEHWO: hi Fenerste puRdist bassiiRd Ly eaprasritisntiThe - see
methoteaction solution was finally concentrated under 35 diaphragm pump
vacuum. The crude product was purified by column chromatography
(DCM + ethyl acetate = 9:1) 41 Yield 88.9%, m.p. 131C (lit. 132C)
Method SC Synthesis of (S)-2-amino-3-methylpentanamide (H-lle

© Methd@i#amide)rification of the crude products by semipreparative HPLC

Analytical and semipreparative HPLC systems from Shimadzu; column 250-50,
LiChrospher® 100, RP18 (12 pym) from Merck; flow rate 60 mi/min.

Eluents: A = 970 mi of water + 30 ml of ACN + 1 mi of TFA
B = 300 ml of water + 700 mt of ACN + 1 ml of TFA

LV detector 220 nm.

All products are isolated by gradient elution.

The crude products are dissolved in eluent B (DMF added for products of low solubility)

and purified in portions on the column (e.g. dissoive 500 mg of crude product in 15 m!
of B and separate in one portion). The separation conditions in this case depend on the
peptide sequence and nature ‘and amount of the impurities and are established

experimentally beforehand on the analytical column.

A typical gradient is: 60% B—100% B in 30 minutes.
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510 mmol of (S)-Boc-lle thioamide were stirred in 40 ml of DCM and 10
ml of TFA at RT for 4 h. The reaction solution was finally concentrated
under diaphragm pump vacuum, gand the resulting residue was mixed
with 50 ml of water, adjusted to pH 8 with conc. ammonia solution and
finally extracted 5x with ethyl acetate. The combined organic 10 extracts

*If the omisie MRS ARITEANTPAEIUBIRTAPEIEH RRPYGIRiIBFP BAEY SYAPSSURINTS

sulfate and filtered, and the filtrate was concentrated under diaphragm
. pump vacuum. Yield 87.5% elllo li ' :
The isBR1Bs Ao BT ans el L2 AR RlER el in o
rotary peaptarsyiaatio d)es; Sehiing RIS DRPERVES 8 MeealiFRsble-3-
carboxylic acid (Z-(S)-lle-(RIS)-(6,8-Cl)-Thc-OH) 20 10 mmol of
(R/S)-H-(6,8-CI)-Thc, 12 mmol of (S)-Z-lle-OSu, 30 mmol of DIPEA and a
spatula tip of DMAP were put into 50 ml of DMF and stirred at a bath

MethoteBperdtieidipBa: fayatheSise péabaonyiniii@ird WRS-hedichiventréalr2-

under dJ‘?\B_ OAT:RIHBR HARBYIBuANERR FeSIdNE, Va8 ke alb vater,
acidified with dilute hydrochloric acid ‘?ﬁ’?ﬁﬂ e>g{¥rﬁcte W|tht e(ggé/l acetate.
The orgaRTEFAAskEa RN YA ERSH M NI SREE FB A dfm chioride
solution, dried over sodium sulfate and filtered, and the filtrate was
concentrated under diaphragm pump vacuum. Yield 11.9 g of

- diastereomer mixture (1:1 mixture) 30 Method 5E Sgnth] Sis of b%n%xl ¢

Megh%%_[(ﬁyrgg@%%%W@Lgﬁ&mgpamoyi-z-m thylbuty caf amate
thiocarbmemwmgc;arbamoyl)-Z,3,4,9-tetrahydro-l H-carbazol-3-yl-
carbamoylj-2-methylbutyl}carbamate (7) ((S)-Z-lle-(R)-(6,8-Cl)-Thc- (S)-lle
thioamide) 35 3 mmol of Z-lle-(R/S)-(6,8-Cl)-Thc-OH, 3 mmol of H-(S)-lle

10 mmbiozirifdd el oepsorid dve s MkeF o D BR ARl RAIEH M PRI ™

carborftP iR Mickewaya af Maxmked Gaumbeatan Iitkaratt fes3sivy Tarded
reaction solution was diluted it t ' i

cropwiSE I RO DL ot (08 S oe i (I ot dsr ey or

a furt 996 MHRLThpUNBLBEEES (EuIpauRauE wasldsrdliisierofef suction.
susperdet h AT ehdtatjbs % 2 et (Hibjesrgiaiy s patiesiod b Chstremgth

hydréc?ﬁlfgrsiéltlajé?dc.j 'ia'rr%dc?nidg ?J?clnlétgjgp was again filtered off with suction, washed with

water and dried over P04 in vacuc at 50°C.

Yield 85%, m.p. 167°C {lit. 166°C)

.Methoci 5B Synthesis of fert-butyl ({S)-2-methyi-1~thiocarbamoylbutyl)~

carbamate (Boc-ile thioamide)

The synthesis was based on, for example, H. Takuta et al. J. Org. Chem. 1888, 54,
4812 and Majer et al. Biochem & Biophys. Res. Commun. 1988, 150, 1017.

10 mmol of {S)-Boc-ille-NH2Z were suspended in 50 ml of THF, 8 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 pfoduct was purified by column chromatography (DCM + ethyl acetate = 9:1)
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(S)-2-{[(RIS)-3-((S)-2-benzyloxycarbo nylam i n 0-3-
methylpentanoylamino)-6,8-dichloro-2,3,4,8-tetrahydro-1 H 10
‘carbazole-3-carbonyllamino}-3-methylpentanoic acid ((S)-Z-lle-
(R/S)-(6,8-Cl)-Thc-(S)-lle-OH) + RAINH-R2 | mmol of
(S)-Z-lle-(RIS)-(6,8-Cl)-Thc-(S)-1le-OH (*) are suspended in 5 ml of DMF,
Yield 88194 lmmot p{R1-NH2R2) 1.2 mmol of PyBOP and 3 mmol of NMM are
added, and 15 the mixture is stirred at RT for 16 h. The reaction mixture
is concentrated under diaphragm pump vacuum and purified by
preparative HPLC (see method 4). The product obtained here is

 Methddksé ”esi(g{ﬁbe@s%ﬁ ﬁ'%:Gﬁ?ué'%%%%eﬁ%ﬁgﬁﬁ)@(h%%ﬁoamme)

(S)-Z-lle-(R/S)-(6,8-Cl)-Thc-(S)-ile-OH can be carried out on a solid 20
phase with 2-chlorotrityl chloride-resin (1.37 mmol/g - Alexis Biochemicals
10 mri2GOER-RR003. tfiberfirdt eatrplitgrisi dartie ehoot IFTCRIGHNGIN ahel prézémm afr

h |
for 4 T e B R U g ’f‘”a‘@é%o@%%ﬁ el a"%é’*?%mﬁat. g
and f%éﬁ%‘&*ﬁ!@ PBSieRneaST R ﬂﬁﬁ’ SPLAIEE¥EHES: ré%lgéﬁ vW(HPH 8 with conc.
ammoRE0sARGoA ARy ahwaxtﬁdt&eﬂaswe«metémglz fesdhirtiomef empinseasyvithc

-terminal_ a ncti is a.Ihe-building black 30 1 mmal. of
extrac&lgﬂiswgi % (t)uréﬁ’ ISSO ve n Inc%xéﬂge #yﬁ?n anec?’ ovel Oslo(c):xfum

are mi o fuené, 1 ' mm

sulfatq aprkeliing ﬁéb@ﬁtﬂ&r atﬁj‘éasa@%q??@ﬁé%%ﬁé’ﬁé i@iﬁﬁé@ﬁﬁb@ﬁﬁh\’ﬁﬁwm-
temperature of 80C for 3-4 h, and the reaction mixture is concentrated

e '& hra ump vacuum. The residue is fractionated by
Y'e}d épj}rnegp{ai ?‘\/F%’e"f-r:gﬁ@)in analogy to method 4. 35 43 Method 8 Preparation of
alkyl aryl ethers by Mitsunobu reaction Alkyl aryl ethers are prepared from
corresponding OH compounds with addition of PPh3 and DEAD

L J A 2 94, 679). 5 Th
M e e
again beiemtanm@mu@%@&mbb?r@t@éré@e@@t@p&aﬁ(ﬂim@m@d@eﬁ-

firstly thgﬁgmﬂcggﬁqﬁ_fgy_ligmL@gi,Q_y:mqemggﬁa'to the resin 10 O

10 mmol of (R/S)-H-(6,8-Cl)-The, 12 mmol of (8)-Z-lle-OSu, 30 mmot of DIPEA and a
spatula tip of DMAP were put into 50 mi 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 watei*, acidified with dilute hydrochloric acid

and extracted with ethyl acetate. The organic phase was then washed with saturated
sodium. chloride solution, dried over sodium sulfate and filtered, and the filtrate was
concentrated under diaphragm pump vacuum.

Yield 11.9 g of diastereomer mixture (1?1 mixture)

Méthod 56 Synthesis of benzyl {(S}-1-[(R)-6,8-dichloro-3-((S)-2-methyi~1-
thi'ocarbamoyi-butyicarbé\moy!)-2,3,4,9-tetrahydro-’i H-carbazol-3-yi-
carbamoyi}-2-methylbutyl}carbamate (7) ({S)-Z-iIe-(R}-(ﬁ,B-Ci)-Thc-

~ {S)-lie thicamide)

3 mmol of Z-lle-(R/S)-(6,8-Cl)-The-OH, 3 mmol of H-(S)-lle thicamide, 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 eluent B and separated
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O H N-fmoc N-fmoc HOY H R3 R3 b) where appropriate conversion into
a thioamide takes place in a second step by method 2 15 S &) fmoc
jJy-tmoc - aN R3 R3 c¢) The produtt obtained from step a or b is, after
elimination of the protective group, reacted with the protected amino acid
2, the appropriately substituted The derivatjve, 20 by method 1Ab: R7 Rs

in 2 poRiPREsOR S HiRREIARE MGy ORI MIFHOF Htoc - (V~/) N N N-fmoc
H R3 AA 2-fmoc 1~J H R3 0 H d) Then the product obtained from step ¢

vieid dPofllEL lination /e spleclive, aipum, (SAGRIWIY) the third
~ protected AA 2544 R7R6 INORS OHHU'IILR4 R8RR*N.J10 N
Yield of gigsierepes® = 17.7% of HPLC purity 85%

Method 6 Exemplary synthesis of C-terminal substituted amides in solution «
(8)-2-{[(R/S)-3~({S)-2-benzyloxycarbonylamino-3-
methylpentan_oylamino)-ﬁ,S-dichioro-2,3,4,9-tetrahydro-1H- '
carbazg!e-B-carbany!]amino}-3-methy!pentanoic acid ‘ {{S}-Z-lie-

(R/S)-{6,8-Cl)-Thc~(S)-lle-OH) + R1-NH-R2

1 mmol of (S)~Z—IEe-(R!S)—(6,8-Ci)-Thc—(S)~lie-OH (*) are suspended in 5 mi 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 purified by preparative HPLC (see method 4). The
product obtained here is (S)-Z-lie-(R/8)-(8,8-Cl}-Thc-(S)-lle-NR1R2.

(*) The synthesis of (S)«Z'-!!e-(R/S)—(6,8»C!)—Thc¥(8)-[!e~OH. can be carried out on a soiid
phase with 2-chiorotrityl chioride-resin (1.37 mmol/g - Alexis Biochemicals 120-002-

- 0000). The first coupiing is carried out in DCM in the presence of DEPEA. and the
" second and third couplings in analogy to methods 1Ab + 1Ac-1Ag. Eiimination takes

place as in method 3A, and purification as in method 4.

Method 7  Reaction of Lawesson’'s reagent with R10-AA%-AAZ-AA'-NH,
Alternative method for thiation of sequences with C-terminal amide

function when AA® is a The-building block

1 mmol of R10-AA%AA-AA'-NH, are dissoived 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 is fractionated by preparative HPLC in analogy to method 4.



XN'n "~ H K._./ where R* = Z = -CO-O-benzyl (in method IAc) or R* =
Fmoc (in method | Ad), and R8* is -C1-Ca-alkyl-aryl or
-C1-C5-alkyl-heteroaryl, where the aryl or heteroaryl group 5 is
substituted by up to three, preferaﬂ by one OH group, or R8* may also -
in accordance with the definitions given for R8 - have the meaning of R3.
Meth8d WheresRipadamas othgiicyckahiedned ins@pchisriitialiy deprotected
and the terminal free amino group is then reacted so as to introduce the
radical R10: R7 R6 R7 R6 eHNR5HN/R5 OO R4 Hi" ~NR10-HO H
Alky! &gl HRERBRaLIdPRE 0N SONadReQint0dbe pending dnviib addiieneff PFPh;
and DRAD AiffRisMRrecsssesaecined: Ghmethed dAffesR10 = -CO-R1L;
reaction with R11-OOOH (i) method IAg for R10 = -CO-OR11; reaction
S with R11-OSu; in this case it is 15 likewise possible, if R8* has a free OH
The ggreupl, fardbisf@idgratiprieftee dovertited vt the-OhTEMRRE3IuMmdnichdasee
again %&%@PMQ@@%Q E?@éri@g?ﬂéeéé s@&%g%%?gm RlO = -R11;
reaction with R10-1odide (R10-I) f) In the optional step fit Is possible where
appropriate also to convert R8* into R8, e.g. by 5 (i) introducing a
a) firsphispRaiie aeddadicalinkoddSandaonvesting anib geowpias in step
method 1 Ba; or (ii) introducing a -CO-0O-benzyl radical (Z) into R8 by

10 converting an OH group as in step method 1Ae; 10 g) The tripeptide is
ﬂ&?” eliminated from the resin by one of methods 3A (3B, 3133 or
H ‘ \w N--fmoc
N—fmoc - N
HO Y - H
R3
R3
b) where appropriate conversion into a thioamide takes pia.ce in a second step by
method 2 '
15

0
H

QM“N ,J\ N—fmoc Q )k'/g-—-fmoc
| R3 R3

¢) The product obtained from step a or b is, after elimination of the protective group,

reacted with the protected amino acid 2, the appropriately substituted The derivative,
20 by method 1Ab:

Ré¢

x1 &l HO M-fmoc
N '—meC ) H
: Trarimos
R3 Z-fmoe 7

d) Then the product obtained from step ¢ is, after elimination of the protective group,
reacted with the third protected AA: '
25
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C

3D, and is purified by method 4. h) If further modifications of R8 or RI 1
are also necessary, these can take place now, e.g. introduction of alkyl
ethers from the corresponding OHtgompounds as in step 15 method 8.
The compounds of the invention mentioned in Examples 1 to 15 and 16 to
77 were prepared as indicated in detail below by methods 1-8 as defined
above. The analytical characterization of the compeuinds of the invention
took place by 'H-NMR spectroscopy 20 and/ar mass spectrometry. The
chemicals and solvents employed were obtj,' éd gommercially from usual
suppliers{Acros, Avocado, Aldrich, Bd‘éﬁém}&FluyfarL%caster, Maybridge,
Metrtk, Sigma, TCl etc.) or synthesizedfs\y sses known to the skilled
T indicatad below, chiral

building blocks were usually employed in.enantiopure form. In the case of
the tetrghydrocarbazdle prileurser.the ¢ building block was

—emptoyed-Firatproducts were puritied by|semipreparative HPLC and

characterized in the form of th&,pure diastidreopigés. 30 The compounds of
the invention of the general formulae (1, la and Ib), especially compounds
| to 77, were named using the AutoNom softwar S TM/ Draw
2.5; MDL). 35 The invention is to be exglained ij¥ il by means of the
following examples without, however, being restiictechto thése examples.
46 List of abbreviations used: e.g, for example DBU
1,8-diazabicyclo[5.4.0)undec-7-ene 5 HOBt 1-hydroxybenzotriazole Fmoc

whereRRuorDenyimehasahometrBact fl-buRiexFoarbnyhahod 1Ad), and R8*

ér’b arbonate .
is substituted by up to three, preferably by one OH group, or R8* may also - in

zglzcyl%%%g{% oarg} oZ'ELétg‘[‘ggg?i@%%@Q&X' &Ré%i Qﬁew B%eroaryi group

. accordance with the definitions given for R8 - have the meaning of R3.

e) Where R* = Fmbc,'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  Re
AN RS
NS
R4
" QO
R’lO*‘Nw)L 0 :
N
* H ’
RB HN ’

R3

H

Depending on the nature of R10, different processes are used:

()

method 1Af for R10 = -CO-R11; reaction with R11-COOH

x (iy method 1Ag for R10 = -CO-OR11; reaction with R11-08u; in this case it is

likewise possible, if R8* has a free OH group, for this OH group to be
-cohverted into -0O-CO-0-R13, in which case R11 and R13 are identical

radicals
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AA amino acid EDT 1,2-ethanedithiol DEAD diethyl azodicarboxylate 15
DIC N,N'-diisopropylcarbodiimide DCC N,N'-dicyclohexyicarbodiimide
‘HATU N,N,N',N'-tetramethyl-O-(7-azabenzotriazol-1-yl)uronium
hexafluorophosphate HOAt 1-hyd%zxy-7-azabenzotriazole 20 PyBop
(benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate

(i P S by drexysurgin iyl DIEAdiisaRRpyleifdamne (DMAP
N,N'-dimethylaminopyridine 25 DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
NMM N-methylmorpholine TFA trifluoroacetic acid DCM dichloromethane

f} in thDMtidGA i éthidfonsmbiden SR RINMAAN Nt Risetjdatwstenife™ KENRE, &.g.
by acetonitrile THE tetrahydrofuran Me methyl MeOH methanol 35
Lawesson's reagent

() 2, ATOGRFIRSH RGBS 22 dRAiGeL AR Y FRIAHERS A L ATEPRE ™
3-asripon2iBod 9Betrahydro-1 H-carbazole-3-carboxylic acid 47 Ala

Mgﬁ%ﬁ%@ gﬁa%s%#%?ggﬁaél\%ﬁ%%' re(Yhio8H ISHERSEhg GIMH group as
in step method 1Ae;

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. introduction of alkyl ethers from the comresponding 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 indicated 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 spectrometry.

The chemicals and solvents employed were obtained commercially from usual
suppliers (Acros, Avocado, Aldrich, Bachem, Fluka, Lancaster, Maybridge, Merck,
Sigma, TCI efc.) or synthesized by processes known to the skilled worket.

For the exemplary embodiments indicated below, chiral building blocks were usually
empioyed 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 'thé pure diastereomers. | |

The compounds of the invention of the general formulae {1, la and [b), especially
compounds 1 1o 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 following examples without,

howe_vér, being restricted to these examples.
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Tyr tyrosine(yl) hTyr homo-tyrosine(yl) Arg arginihe(yl) 10 Lys iysine(yi)
RT room temperature M.P. melting point ml milliliter min minute 15 h
hour ELISA enzyme linked immungsorbent assay HEPES
N-(2_—hydroxyethyl)piperazine-N'-2-ethanesu|fonic acid DMEM Dulbecco's
' modified Eagles medium RIA radio immuno assay 20 LHRH luteinizing
List of rdrreviatierasi®@hormone LH luteinizing hormone NK1 neurokinin 1
NK2 neurokinin 2 48 Examples 1. Synthesis of compounds of the
. invention 5 Exam xlgr%: é-ChIorobenzyI
e {(S)-1-[(R)-3-( §5- -_car%amoyI-2-methyIpropylcarbamoyl)-G,8-dich|oro 2,a -
DBU 0'A'Q to hydr.8-giazatdyclofp.4.0lngqcs/¢EN§0 |a-trahyd
HOBt o-IH-cgrpazzl-q:Mmagéﬁggﬁygﬂﬁgm@tlIyip-opyI}VaI amGw 1 0.275 g of |
was obtained starting from 3 mmol qgf resin, Fmoc-Val-OH (AA' and AA3),
Fmoc Fmoc-(6,8-dicﬁ‘%5%ﬂ&%ﬁ%>ﬂﬁ?%ﬁay -chlorobenzyl
Boc 2,5-dioxopy_rroﬁﬂ"ﬂ=taﬂztybx;@mt3ﬁa\té by general methods 1 Aa, b, d, g, 3A
Z 00 Moy 8 TR S0 0 (. 1011y 404 0 10 4.75 0
z): 8 =11.33 (s, ; 71.40-7. m, 10H); 4.94 (d, 1H); 4.75 (d,
Z-Cl 1H): 4.15 (dd, BRIRAEYFHWA STBH98.02 (d, 1 H): 2.87 (d, 1 H);
Boc,$2.82-2.68 (m, ZH:)e.-ﬂﬂaﬁ*,ﬁrdic&rbbn&t@S (m, 1 H); 1.87

Bzl ‘benzyl

AA ' a.mino‘ acid

EDT ' 1,2-ethanedithiol

DEAD diethyl azodicarboxylate

DIC _ N,N'-diisopropylcarbodiimide

DCC  N,N'-dicyclohexyicarbodiirmide

HATU ' NN, N, N'-tetramethy!-O-(7-azabenzotriazol-1-yluronium
hexafiuorophosphate

HOAt 1-hydroxy-7-azabenzotriazole

PyBop (benzotriazol-1-yloxy)ftripyrrolidinophosphonium
hexafluorophosphate

osu - N-hydroxysuccinimidyl

DIPEA - diisopropylethylamine

DMAP N,N'-dimethylaminopyridine

DBU 1,8-diazabicyclo[5.4.0lundec-7-ene

NMM  N-methyimorpholine |

TFA - trifiuoroacetic acid

DCM dichioromethane

DMF . . NN-dimethylformamide

DMA N,N'-dimetylacetamide

ACN acetonitrile

THF . : tetrahydrofuran

Me methyl |

MeOH methanol _

Lawasson’s reagent  2,4-bis(4-methoxyphenyt)-1,3-dithia-2,4-diphosphetane

~ 2,4-disulfide | |

The ' 3-aminc—2,3,4,Q-tetrahydro~'l'H-carbazoie—?;-c'arboxyiic acid
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Val
lie
Leu
Gin
Asn
Tyr
hTyr
Arg
Lys
RT
m.p.
mi
min
h

(m, 1 H); 0.88-0.72 (m, 12H) ppm ESI-MS: found: 664.1 (M+H*) /
calculated: 663 g/mol 25 Example 2: 4-Chlorobenzyl
{(S)-l-[(R)-3-((S)-1-carbamoyI-2-n&gthylpropylcarbamoyl)-6,8-dich|oro-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate
(2) 30 0.190 g of 2 was obtained starting from 2.5 mmol of resin,
Fmoc-Val-OH @@#a#dnéimipc- lie-OH (AA), Fmoc-(6,8-dichloro)-The-OH
(AA2) and 4-cmg[gqg azyl 2,5- dioxopyrrolidin-1-yl carbonate by general
methods 1Aa, b, d, g, 3A and 4. 35 Yield: 0.190 g (10,64% of theory)
'H-NMR (DMS&I8:309K!) 500 MHz): 49 S = 11.33 (s, 1H); 7.38-7.03 (m,
9H); 4.94 (d, 1dné(d) 1H); 4.15 (dd, 1H); 3.87 (dd, 1H); 2.98 (d, 1H);

- 2.88 (d, 1H); 2.78-§ﬁ§ﬁ% 3H); 2.1 (m, 1H); 1.95 (m, 1H); 1.62 (m, 1H);
m,

1.33 (m, 1H); 19&{% ; 0.75 (m, 12H) ppm 5 ESI-MS: found: 678.2
(M+H") / calcul#88@r8amgjihol Example 3: 10 4-Chlorobenzyl
{(S)-1-j(R)-3-((8r&aramoyl-2-methylbutyicarbamoyi)-6,8-dichioro-
2,3,4,9-tetrahydro-1 H-carbazql-3-yicarbamoyl]-2-methylbutyl}carbamate
(3) 0.155 g of Fag o asfﬂég’@tarting from 2.5 mmol of resin,
Fmoc-lle-OH (Ariaingd(AA3), Fmoc-(6,8-dichloro)-Thc-OH (AA2) and
4-ch|orobenzyiigsﬁl-éi(iw(opyrrolidin-l -yl 15 carbonate by general methods
1Aa, b, d, g, 3A and 4. Yield; 0.155 g (8.85% of theory) 'H-NMR
(DMSO-d6, 300 BEIMEZ20 S = 11.35 (s, 1 H, indole NH); 7.4-7.03
(3m, 4H, 3H, 3rRlmEGANT (2d, 2H, C5H6-CH2); 4.18 (dd, 1H); 3.89 (dd,
1H); 2.98, 2.88(3glitaH, CH2); 2.77,2.71, 2.62, 2.12 (4m, 4H CH2-CH2);
1.82 (m, 1H); 1.64 (m, 1H); 1.45-1.3 (m, 2H); 1.05 (m, 2H); 0.84 (d, 3H,
CH3); 0.82 (d, BI"™&H3); 0.79 (t, 3H, CH3); 0.73 (t, 3H, CH3) ppm 25
ESI-MS: foundh692.2 (M+H") / calculated: 691 g/mol  Example 4: 30

ELtSA(R)'6’8'DiCh'°r8ﬁ§y§®r%ﬂéa(%ﬁﬂmaﬁﬂ%ex{)§£@$g|amin01-3-methy|pentano

amino}- 2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic gcid

I
HEPEéS)_ 1_Carbam@T(Q:ngﬁmfjpiperazinew'-2-ethanesul onic acid

DMEM Dulbecco’s modified Eagles medium
RIA radio immuno assay

LHRH “luteinizing hormone releasing hormone
LH juteinizing hormone

NK1 neurokinin 1

NK2 neurokinin 2
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amide (4) 0.995 g of 4 was obtained starting from 7.0 mmol of resin,
Fmoc-lle-OH (AA' and AA), 35 Fmoc-(6,8-dichloro)-Thc-OH (AA2) and
2-fluorophenylacetic acid by genagal methods 1Aa, b, d, f, 3A and 4. 50
Yield: 0.995 g (19.64% of theory) 'H-NMR (DMSO-d6, 300K, 600 MHZ): 5
5=11.35 (s, 1H, indole NH); 8.12 (s, 1H); 7.82 (d, 1H); 7.40 (s, 1H);
Exampiesy.7 23 (m, 2H); 7.20-7.13 (m, 3H); 7.12-7.06 (m, 3H); 4.12 (m, 2H);
3.47, 3.21 (2d, 2H, CH2); 2.99, 2.94 (2d, 2H, CH2); 2.79, 2.68 (2m, 2H,
CH2); 2.59 (m, 111); 2.12 (m, 1H); 1.62 (m, 2H); 1.33 (m, 2H); 1.01 (m,
2H); 0.80-0.71 (4m, 12H, 4 CH3) ppm 1 ES{™S " d: 660.3 (M f °) cal 65~
L Byngharis 0f compaads @iihe iR ® A, cu. .,. ~.+ r Example 5: 15
(R)-6,8-Dichloro-3-{(S)-2-12-(3-fluorophenyl)acetylamino]-3-methylpentan
oylamino}- 2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid
((S)-1-carbamoyl-2-methylbutyl)- amide (5) 0.185 g of 5 was obtained
Examgiarting from 3.0 mmol of resin, Fmoc-lle-OH (AA' and AA3), 20
Fmoc-(6,8-dichloro)-Thc-OH (AA2) and 3-fluorophenylacetic acid by
general methods 1 Aa, b, d, f, 3A and 4. Yield: 0.185 %10'— tl réé), 5
-CHIRAR USRS Aeok SO 590 PR B I
2 3,4, 0t A8 OF-¢arapNIHY [carBe ey iy e s oy ivarmTae 4D 7.0 (m,
6H); 4:12-4.07 (m, 2H); 3.55, 3.45 (2d, 2H, C5H5F-CH ); 3.4, 3.0 (2d, 2H,

~ CHs, Thc); 2.85 (m, 1H): 2,75-2,68 (m, 1H): 2.35-2.28 (m,. 1H): 2.1-2,0
0.275 giaf 1153 QRISIDAY. SEBNGH AT DA S ETST S (R A GO
Fmoc-(8)8-2kt)i&S-0r-@H 30861, Cii8) pprehBESLMBYfouRd-GeRBYVPHFM 7! -Y!

calcul X ample-f; 2=ghlorobenzyl {(S)-1-[(R)-3-((S)
carbonga%b%cg)gﬁ%ﬁ%e%ﬁ%%ﬁ%%ﬁéﬁa@h%ﬁ&ég%?éhIoro- 2,3,4,9-tetrahydro-1

H-carbazol-3-ylcarbamoyi]-2-methylbutyl}carbamate (6) 5
Yield: 0.275 g (14.44% of theory)

H-NMR {(DMSO-d8, 300K, 500 MHz): | |
5 = 11.33 (s, 1H); 7.40-7.02 (m, 10H); 4.94 (d, 1H); 4.75 (d, tH); 4.15 (dd, 1H}); 3.87

(dd, 1H); 3.02 (d, 1H); 2.87 (d, 1H); 2.82-2.68 (m, 2H); 2.12 (m, TH); 1.95 (m, 1H); 1.87
(m, 1H); 0.88-0.72 (m, 12H} ppm

ESI-MS: found: 664.1 (M+H") / caiculated: 663 g/mol

Exampie 2:

4-Chiorobenzyl {{S)}-1-{{R)-3-{(S)-1 -carbamoyl-2-methylpropylcarbamoyi)-6,8-dichloro-
2.3.4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate {(2)

1 0.190 .g of 2 was obtained starting from 2.5 mmol of resin, Fmoc-Val-OH (AA"), Frmoc-

lle-OH  (AA%),  Fmoc-(8,8-dichloro)-Thc-OH (AA%)  and 4-chiorobenzyl  2,5-
dioxopyrrolidin-1-yl carbonate by'gene'ral methods 1Az, b, d, g, 3A and 4.

Vield: 0.190 g (1064% of theory)

TH-NMR (DMSO-d6, 300K, 500 MHz):



10

15

20

25

30

35

0.255 g of 6 was obtained starting from 3.0 mmol of resin, Fmoc-Ile-OH
(AA"and AA3), Fmoc-(6,8-dichloro)-Thc-OH (AA2) and 2-chlorobenzyl
2,5-dioxopyrrolidin-1-yl carbonate74 y general methods 1Aa, b, d, g, 3A
and 4. 10 Yield: 0.255 g (14.72% of theory) 'H-NMR (DMSO-d6, 300K,
500 MHz): 8 =11.35 (s, 1H, indole NH); 7.75 (s, 1H, NH); 7.4 (d, 1H, NH);
& = 110335 . 2Hm 7688)7.T31A, G @) 5105; 4.82d2tH 2 H, 1GTHR-CH; )3 41.8dd,

1) G QR GA U TR B e fy st B g v
1H); 1239 (m.68{m! -2 m.CH3) pp MESEMIPPBuUNnd: 692.2 (M+H') / calculated:
691 g/mol 20 Example 7: Benzyl

S)-1-[(R)-6,8-dichlara-3- thlocarbamoylbutylcarbamoyl)
ES‘"N%S%%@{@%@%%M%P&I?%@ Eﬁd;-g‘{(?a%amoyl] 2-methylbutyl}carbamate
(7) 25 0.126 g of 7 was obtained starting from 5.0 mmol of resin,
Fmoc-lle-OH (AA"), Z-lle-OH (AA3) and Fmoc-(6,8-dichloro)-Thc-OH
(AA2) and by general methods 1Aa, 2, 1Ab, ¢, 3B and 4. 30 Yield: 0.126
Examples33g04 of theory) 'H-NMR (DMSO-d6, 300K, 600 MHz): 3 = 11.38 (s, 1
H, indole NH); 9.71, 9.32 (2s, 2H, CS-NH ); 7.73 (s, 1 H); 7.36 (s, 1 H);

+onde b il S e 2] e@?‘*’%ﬁé‘e@ﬁﬁﬁ*fﬂ%
2345&%’*%‘? i %ﬁ@b&xw?fpﬁwfké (Pr?th!FB“fi”}ﬁ"&ﬁ"ﬁ% 04 (m.

2H): 0.84 (d, 3H, CH3); 0.82 (d, 3H, CH3); 52 0.79 (t, 3H, CH3); 0.73 (,

0.155 g;bfgl’r?%%iﬁé! W dguRd §7§rﬁnﬁMB'F'réé;Ha#}H!aac‘%€ @ﬁ%}ﬂ&”‘é}%é AR,

above, compotind 7 was also synthesized in liquid phase by

Fmocﬁ%%@ah@r@& ‘Q)c%mlgfel\g} 16"§enﬂ/Fh orobenzyl  2,5- d;oxopyrroladzn 1=y

carborea{éPyHbenraylosyearbonglani) e, RKRPE4(S)-1-carbamoyl-2- methylbutyl
- carbamoyi)-6,8-dichloro-2,3,4,9-tetrahydro-1

H-carbazol-3-ylcarbamoyi]propyl}phenyl
Yield: 0.155 g (8.85% of theory)

'H-NMR (DMSO-d8, 300K, 500 MHz): |
5 = 11.35 (s, 1H, indole NH); 7.4-7.03 (3m, 4H, 3H, 3H); 4.96, 4.7 (2d, 2H, CsHs-CHoa);
4.18 (dd, 1H); 3.89 (dd, 1H); 2.98, 2.88 (2d, 2H, CH,); 2.77, 2.71, 2.62, 2.12 (4m, 4H,
CHx-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, CHs); 0.73 (¢, 3H, CHs} ppm

ESI-MS: found: 692.2 (M+H") / calculated: 691 g/mol

Example 4:

(R)~6’,8~DichIofo-s-{(s)-2-[2~(2-ﬁuorophenyi)acetytamino}~3—me€hylpentanoy{amino}~
2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  ((S)-1-carbamoyl-2-methylbuty!)-
amide (4)

0.895 g of 4 was obtained starting from 7.0 mmoi of resin, Fmoc-lle-OH (AA" and AA®%),

Frnoc-(6,8-dichloro)-Thc-OH (AA%) and 2-fliorophenylacetic acid by general methods
1Aa, b, d, f, 3A and 4.
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carbonate (8) 15 0.125 g of 8 was obtained starting from 3.5 mmol of
resin, Fmoc-lle-OH (AA'), Fmoc- hTyr-OH (AA3),
Fmoc-(6,8-dichloro)-Thc-OH (AA2)and benzyl chlorocarbonate by
general methods 1Aa, b, d, e, 3A and 4. Yield: 0.125 g (3.92% of theory)
20 1H-NMR (DMSO-d6, 300K, 600 MHz): 5 = 11.41 (s, | H, indole NH);
7.77 (s, 1H, NH); 7.54 (d, 1H); 7.48-7.29 (m, 10H); 7.22- 7.05 (3m, 9H);
Yield: @,@@(@fﬁg@@@%bﬁﬁGHS); 4.96, 4.68 (2d, 2H, C6H5-CH -OCON);
4.18 (dd, 1H); 3.92 (dt, 1H); 3.00, 2.92 (2d,2H, CH2); 2.74 (m, 2H); 2.60
(m, 2H); 2,46 25 (m, IH); 2.08 (m, 1H); 1.79-170 (m, 3H); 1.37 (m, 1H);
'H-NMR @R EO16), 3088, (B0BMHEN- CH3); 0.73 (t, 3H, CH2-CH3) ppm ESI-MS:

5= 11f§é'?9:ﬁ§§nkél¥'ﬂﬁi);'8¢@ﬂ§?‘iﬁ_ﬁg_i 83D Qémﬂhf@@@mﬂi? 9. Benzd (m, 2H);

| 7.2035?'(#',[(5&3?'{(? el O U T o D IR et}

2.94 (tetrabydreidiHacasbazss-B2yicadamagl)-2-68 ghosiho Ac®) (phéhyl)edw/jca.

.t ate (9) A [ i 1.3 mmol of resin,
2H); 1?@@&%‘%&&&% ]%‘Igyér)fES %yfm%%?lgiﬁ?ﬁ?géﬂhIoro)-Thc-OH
(AA2) by general methods 1Aa, b, ¢, 1Ba, 53 3C and 4. Yield: 0.112 g
E51-ME9 231 ofshep 51 HH I MR=(BIYI S53-d6 1 308K, 600 MHz): 8 = 11.39 (s,
1H, indole NH); 7.98 (s, 1H); 7.45 (d, 1 H); 7.42 (s, 1H); 7.37 (s, 1 H);
7.32-7.28 (m, 3H); 7.17-7.12 (m, 6H); 7.10 (m, 1H); 7.02 (d, 2H); 4.90,
4.73 (2d, 2H, C6H5- CH2); 4.26 (m, 1 H); 4.19 (m, 1 H); 2.94 (m, 2H);

Examg.@g:(m, 1 H); 2.73 (m, 1 H); 2.63 (m, 2H); 2.20 (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 CH-CH3); 0.79
. (t, 3H, CHZ-CHB3) ppm ESI-MS: found: 788.2 (M+H') | calculated: 787
{R)—G,@mIq@Eﬁ@h@@{@ff@@r@qheny{)acetyiamino]u3-methylpentanoylammo}«

2.3 4 @ ArkR 56 8-dichiame3 (e mirihy biidhiogsybacacsdmaylaansnyiylng)-
3,4,9- tetrahydro-1 '

amide -Earbazol-3-y|carbamoyl]-3-(4-hydroxyphenyl)propyl]carbamate (10)

0,185 g of 5 was obtained starting from 3.0 mmol of resin, Fmoc-lie-OH. (AA" and AAZ),
Fmoc-(6,8-dichlora)-The-OH (AA%) and 3-fluorophenylacetic acid by general methods
1Aa, b, d, f, 3A and 4. '

Yield: 0.185 g (11% of theory}

"H-NMR (DMSO-d6, 300K, 500 MHz):

§ = 1.2 (s, 1H, indole NH); 8.17 (d, 1H, NH); 8.07 (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, CeHsF-CHy); 3.4, 3.0
(2d, 2H, CHa, The); 2.85 (m, 1H); 2.75-2.68 (m, 1H); 2.35-2.28 (m, TH); 2.1-2.0 (m, 1H);
165 (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, CHs) ppm.

ESI-MS: found: 660.3 (M+H") / calculated: 659 g/mol
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20 0.45 g of 10 was obtained starting from 4.4 mmol of resin, Fmoc-lle-OH
(AA"), Fmoc- hTyr-OH (AA3), Fmoc-(6,8-dichloro)-Thc-OH (AA2) and
benzyl chlorocarbonate by general,methods 1Aa, 2, 1Ab, d, e, 3B and 4.
Yield: 0.45 g (19.47% of theory) 1H-NMR (DMSO-d6, 300K, 600
MHz): a = 11.41 (s, 1H, indole NH); 9.71 (s, 1H, CS-NH-CH); 9.28, 9.12

Exam{is,6S-NH2); 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, 2H); 4.96, 4.65 (2d, 2H,
C6H5-CH2); 4.44 (dd, IH); 3.89 (dd, 1H); 3.02, 2.88 (2d, 2H, 30 CH2);

2-Chlgrae ! 269); DI n((BHyeban it 1Ry iy BsfiRarbay, 20§ frlignipro-

2,3 4, 3-169%3n¥dr oM Bt =483 e bbb AR Ximeti) b QR 4eb Bhht gy CH3);
0.74 (t, 3H, CH2-CH3) ppm ESI-MS: found: 738.1 (M+H') / calculated:
737 g/mol 35 54 Example 11: Benzyl

0.255 g9 6-YRY-ColeBdatsaing yrammidtyibatpictapantoydc 6 @it gk S AK),

Fmocl@l/@¥dierd)-Thc-OH  (AAY) and 2-chlorobenzy!  2,5-dioxopyrrolidin-1-yl
bazol- -}/Icarbamoyl -3-(4-phos}%)honoo)(yphenyl)propyl]carbamate 5
rti

H-car
carbongts BySPNrMe RSt stain dutantiAg fom 10.0 mmol of resin,
"~ Fmoc-lle-OH (AA"), Z- hTyr-OH (AA3) and Fmoc-(6,8-dichloro)-Thc-OH

Yield: 095 by«aenerabmeibads 1Aa, b, ¢, 1 Ba, 3C and 4. 10 Yield: 1.511 g
(18.37% of theory) 'H-NMR (DMSO-d6, 300K, 600 MHz): S =11.39 (s, 1

H, indole NH); 7.75 (s, 1 H); 7.49 (d, 1 H); 7.42 (s, 1 H); 7.35-7.30 (m, 4H);
"H-NMPS (DREC-46, (BO0BHFOT. MHEY, 111); 7.11 (s, 1H); 7.02 (m, 4H); 4.96, 4.69

_ , - a4 » 1H);13:.92 44}, 3. 94,42 .
o= {35 L PR 00 AR LU AE ), o
7.1-7.8f6m A8 O3 HY: 8. 6831 FyReo 84 ~314, (@H- 10k 3)P ddrs (H)3R 28, 2.88.
(2d, 26H2HCH 3 mmy20E83-M 32 fend4 8020 (0dmE14) [realevlaterd 1804 gimok),

le 12; e .' ‘
L '45“1[%5-@?[ -’6?8%3%i@ﬂI()nirpglzia@(?g)@-’r%gfhygi'§2Iﬁ8?arbamoyIbutylcarbamoyl)-Z, |

3,4,9 tetrahydro-1- ‘
ESI-ME-cRihRE @/93- ¥l oanamoplcdidephespanngoxyphenyl)propyljcarbamate -
Example 7.

Benzyl {{S)-1-[(R}-6,8-dichloro-3-{{S)-2-methyl-1 »thioc;arbémoyibuiylcarbamoyt}—
2,3,4 9-tetrahydro-1H-carbazol-3-yicarbamoyl]-2-methylbutyljcarbamate (7)

0.126 g of 7 was cbtéfned starting from 5.0 mmol of resin, Fmoc-lle-OH (AAY), Z-lie-OH
(AA®) and Fmoc-(8,8-dichloro)-The-OH (AA%) and by general methods 1Aa, 2, 1Ab, ¢,

-3B and 4.

Yield: 0.126 g (3.38% of theory)

"H-NMR (DMSO-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); -
7.30-7.11 (3m, 8H); 4.9, 4.69 (2d, 2H, CoHe-CHy); 4.46 (dd, 1H); 3.89 (dd, 1H); 2.98,
2.88 (2d, 2H, CHy); 277, 2.71, 2.62, 2,12 (4m, 4H, CH-CH,); 1.7 (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, CHa);
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(12) 30 0.079 g of 12 was obtained starting from 10.0 mmol of resin,
Fmoc-lle-OH (AA"), Fmoc- hTyr-OH (AA), Fmoc-(6,8-dichloro)-The-OH
(AA2) and benzyl chlorocarbonatgoby general methods 1Aa, 2, 1Ab, d, e,
1Ba, 3D and 4. Yield: 0.079 g (0.96% of theory) 35 'H-NMR (DMSO-d6,
300K, 600 MHz): S =11.41 (s, 1H, indole NH); 9.70, 9.29 (2s, 2H,

0.79 (1.8, r@h*z) 778 (s 3G Ha )P, 1 H) 55 7.37 (s, 1H); 7.33-7.27 (m, 4H);
720714(m 3H); 7.07-7.03 (m, 4H); 4.96, 4.66 (2d, 2H, C6H5-CH );

4.44 (dd 0_ , 2H, CH2); 2.74 (m, 2H); 2.59
ESI-M&yfo é’% E}ﬁ?&g% Eag‘g" i?%f%gﬁn 2H): 1.48 (m, 11-1): 1.03 (m,
1H) 0.83 (d, 3H, CH-CH3); 0.75 (t, 3H, CHZ-CH3) ppm 5 ESI-MS: found:
As expiifiel (Wb, / cipHarrdy 8ilds0imel shxarmied 3 laud)fhase by method
8-Dichloro-3-{(S)-2-[2-(2-fl uorophenyl)acetylamino]-3-methylpentanoylami
5 (A‘E)no}- 2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid
((S)-2-methyl-1-thiocarbamoyl- butyl)amide (13) 15 0.437 g of 13 was
obtained starting from 4.00 mmol of resin, Fmoc-lle-OH (AA' and AA3),
Fmoc-(6,8-dichloro)-The-OH (AA2) and 2-fluorophenylacetic acid by
Examplaferal methods 1Aa, 2, 1Ab, d, f, 3B and 4. Yield: 0.437 g (15.61 % of
theory) 20 'H-NMR (DMSO-d6, 300K, 600 MHz): 8 = 11.37 (s, 1H, indole

Benzyi zt{ ?8?875?%%%%%%@;@?“5% é# )%a%ﬁ%c{g ﬁ-@eth@ig%@ 1

m 2@ dd, 1 H 4}115 dt
carbarrpmﬁ@mgcr@om ?ﬁe@hﬁé% cgr@@zéé = V@FPMJW £y’
carbonaté8sim, 1 H); 2.56 (m, 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, CH-CH3); 078075(m

‘6H, 2 CH3); 0.73 (t, 3H, CHZ CH3) ppm ESI-MS: found; 676.2 (M
0.125 g;é]tgm.@aog’gq; rijpg from 3.5 mmol of resin, Fmoc-lle-OH (AAY), oc- _

hTyr-OH (AAY, Fmoc-(6,8-dichioro)-Thc-OH (AA%) and benzy! chisrocarbonate by

general methods 1Aa, b, d, e, 3A and 4.

Yield: 0.125 g (3.92% of theory)

- "H-NMR (DMSO-d6, 300K, 600 MHz):

§ = 11.41 (s, TH, indole NH): 7.77 (s, 1H, NH); 7.54 (d, 1H); 7.48-7.29 (m, 10H); 7.22-

© 7.05 (3m, OH); 5.25 (s, 2H, OCOOCH-Cebls); 4.96, 4.68 (2d, 2H, CoHs-CHOCON);

4.18 (dd, 1H); 3.92 (df, 1H); 3.00, 2.92 (2d,2H, CHg); 2.74 (m, 2H); 2.60 (m, 2H); 2,46
(m, 1H); 2.08 (m, 1H); 1.79-170 (m, 3H); 1.37 (m, TH); 1.01 (m, 1H); 0.83 (d, 3H, CH-
CHs); 0.73 (t, 3H, CHz-CHa) ppm |

ESI-MS: found: 856.1 (M+H") / calculated: 855 g/m‘él

Example 9:

Benzyl - [(S)}-1-{(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-2,3,4,9-
tefrahydro—1 H—carbazoi—3-ylcarbamoyl}~2-(4-phosphoneoxyphenyi)ethyl}carbamate (9)

0.112 g of 8 was obtained starting from 1.3 mmol of resin, Fmoc-lle-OH (AAY), Z-Tyr-
OH (AA®) and Fmoc-(8,8~dichloro)-Thc-OH (AAZ) by ge_nerai methods 1Aa, b, ¢, 1Ba,
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Example 14: (R)-6, 8-D i chloro-3-[(S)-2-[2-(2-fl u orophe nyl)a cetylam i n
0]-4-(4-hyd roxyph e n yl) butyryl
amino]-2,3,4,9-tetrahydro-lH-cark%zole-S-carboxylic acid :
((S)-2-methyl-1-thio- 35 carbamoylbutyl)amide (14) 0.632 g of 14 was
obtained starting from 4.5 mmol of resin, Fmoc-lle-OH (AA"), Fmoc 56

3C anbBByr-OH (AA), Fmoc-(6,8-dichloro)-Thc-OH (AA2) and
2-fluorophenylacetic acid by general methods 1Aa, 2, IADb, d, f, 3B and 4.
Yield: 0.632 g (17.61 % of theory) 5 'H-NMR (DMSO-d6, 300K, 600 MHz):

Yield: 8212153788 A1 iR NH); 9.67, 9.14 (2s, 2H, CS-NH ); 9.13 (br.s, 1H,
OH); 8.29 (d, 1H); 7.84 (s, 1H); 7.38 (s, 1H); 7.31 (d, 1H); 7.26 (m, 1H);

4 1.21-7. ); 2H); 6.60 (d, 2H); 4.43 (dd, 1H); 4.13 (d, 1H);

H‘“”ﬁi&“ﬁ%‘%&%‘ 869@;@%9, 2.96 (2d, i0 21H, CiH2), 2.7 6-2.72 (n, 2H):

& = 112888(M H. i) edtHimy . 884k, 283 (MS1H 004 (s 11H); 7137585mH2H):32-

.6. ; HY; H) 0. 3H, . )
7.28 (1331, %ﬁ?%'?'hﬁé‘?n{”érﬂk '\ngﬁf&ggﬁﬁg%@ Kﬂ@ﬁgu_g@%@d@a, 01 3Lt

H, CHZ-CH3 m ES alc 9 o)
CH2); 14_52@45;“&,&@;1%: P10 i 24 fR 251 B e, (. 1D 275t 1%,
2H); 2T GrR-((S)-2-00etiny|1Hhiotarpamoeyibut/carbdmpyl)oser, 1H); 0.84 (d, 3H,

CH-CH ,,6.,.99t tr@hy@p_}-}lﬂ{ azol-3-ylcarbamoyl]-3-[2-(2-fluorophenyl)acetyl
' “éérgino]-- gropyl}phzenyT%%fgsphate (15) 0.129 g of 15 was obtained starting

from 3.3 mmol of resin, Fmoc-lle-OH (AA"), Fmoc- hTyr-OH (AA),
Esi-MEBifocr(®, 3sdichionre) T hesRHi 442y aingi2dluorophenylacetic acid by 25
general methods |Aa, 2, 1Ab, d, f, 1Ba, 3D and 4. Yield: 0.129 g (4.6% of
theory) 'H-NMR (DMSO-d6, 300K, 600 MHz): 30 8 = 11.38 (s, 1H, indole
NH); 97, 9.15 (2s, 2H, CS-NH ); 8.32 (d, 1H); 7.9 (s, 1H); 7.38 (s, 1 H);
Examgldd6:.0 (m, 11 H); 4.42 (dd, 1 H); 4.17 (d, 1 H); 3.47, 3.22 (2d, 2H, CH2);
2.99, 2.96 (2d, 2H, CHZ); 2.77-2.67 (m, 2H); 2.6-2.35 (m, 21-1); 2.1 (m,
1H); 1.8 (m, 2H); 1.65 (m, 1H); 1.43 (m, 1H); 0.99 (m, 1H); 0.79 (d, 3H, .
Benzyd(-tHR)-8.89ighiar; THS-CHS Pn: thiecebamey By P eB A1)
tetrahyRHEUIBLESHH3 28 B/MSArbamoyll-3-(4-hydroxyphenyl)propylcarbamate (10)

0.45 g of 10 was obtained starting from 4.4 mmol of resin, Fmoc-lie-OH (AA"), Fmoc-
hTyr-OH (AA%), Fmoc-(8,8-dichioro)-Thc-OH (AA2) and benzyl. Chlorpcarbonatel by
general methods 1Aa, 2, 1ADb, d, e, 3B and 4. '

Yield: 0.45 g (19.47% of theory)

"H-NMR (DMSO-d6, 300K, 600 MHz):

&= 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, 2H); 4.96, 4.65 (2d, 2H, CsHs-CH,); 4.44 (dd, 1H); 3.89 (dd, 1H); 3.02, 2.88 (2d,‘2H,
CH.); 2.76 {m, 2H); 2.62 (m, 1H); 2.46 (m, 1H); 2.35 (m, 1H); 2.09 (m, 1H); 1.79-1.74
(m, 3H); 1.48 (m, 1HY; 1.02 (m, 1H); 0.83 (d, 3H, CH-CH,); 0.74 (1, 3H, CH»-CHs) ppm

ESI-MS: found: 738.1 (M+H") / calculated: 737 g/mol
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Data on further exemplary embodiments are compiled in Table 2 below:
57 Table 2: Exemplary embodiments with synthetic sequence and MS
data No. ESI-MS Synthesis ESI-MS AUTONOM name found method
calculated (M+H") 16 (R)-6,8-Dichloro-3-{(S)-2-[3-(4-fluoro phenyl
)propionyla mino]-3-methyl 1Aa,b,d,f,
Examplentdhoylamino}-2,3,4,9-tetrahydro-1 H- 3A, 4 659 660.3
: carbazole-3-carboxylic acid ((S)-1 ca rbamoyl-2-methylpropyl)amide 17
S)-5-(£H§)g - é% -Carbamoyl-2-m - % gﬁq&; )20 R ;
ES""’nzyfchlor x ,'?4E iﬁcgr tf,a’)f'eo %r%])%%ﬂ}fﬁpﬁ}é qz?zo -B-B%égriagcrﬁgﬁ-zé%%g
tetrahBitd-6 S arB4a-Arflcasshenl A dfopiesphanfypbs ylifgrmamate
(11 trifluoroacetate 18 (S)-6,8-Dichloro-3-{(S)-2-[3-(2-hydroxy-
phenyl)propionylamino]-3-methyl 1 Aa, b, d, f,
pentanoylamino}-2,3,4,9-tetrahydro-1 H- 3A, 4 671 672.3 :
1.511 canhatdolecBe asrtringticsrithg( 8Pt d8rBanmog!-of mesiny st e (48, Z-

_ I{(30z Jd@ - baeeidaH1 A=dieh c,
T o T ety A b i By doss oo

1Ba, aasghoyl]-2-[4-(2-{2-[2-(2-methoxy- 3A, 4, 8, 4
ethoxy)ethoxy]ethoxy}ethoxy)phenyl]- ethyl}carbamate

Yield: 1.511 g (18.37% of theory)

"H-NMR (DMSO-d6, 300K, 600 MHz): _
& = 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); 3,82 (dt, 1H); 3.00, 2.94 (2d, 2H, CHy); 2.75 (m, 2H); 2.56 (m, 1H);
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, CH-CHa) ppm

£S1-MS: found: 802.0 (M+H") / calculated: 801 g/mol

Exampie 12:

Benzy! {(S)-1-[(R)-6,8-d ichloro-nS-((S)-2~met.hyl—'[ -thiocarbamoyibutylcarbamoyl)-2,3,4,9-
tetrahydro-1 H-carbazol-3~yicarbamoyi}-?;n(cl—phdsphonooxyphenyl)propyl]carbamate
(12)

007 ¢ of-12 was obtamed stérﬁng from 10.0 mmol of resin, Fmoc-lle-OH (AA"), Fmoc-
hTyr-OH (AA®), Fmoc-(6,8-dichioro)-The-OH (AA%) and benzyl chlorocarbonate by
general methods 1Aa, 2, 1Ab, d, e, 1Ba, 3D and 4.

Yield: 0.079 g (0.96% of theory)

H-NMR (DMSO-d6, 300K, 600 MHz): .
5 = 11.41 (s, 1H, indole NH); 9.70, 9.28 (2s, 2H, CS-NHz); 7.73 (s, 1H); 7.44 (d, TH);
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20 (R)-6,8-Dichloro-3-((S)-2-{3-[2-(2-{2-[2-(2-
methoxyethoxy)ethoxy]ethoxy}ethoxy)- phenyl]propionylamino}-3-methyl-
1Aa, b, d, f, 861 862.4 pentanoylggmno) -2,3,4,9-tetrahydro-1H- 3A, 4, 8, 4
carbazole-3-carboxylic acid ((S)-1-carbamoyl-2-methylbutyl )amlde 58 21
(R)-6,8-Dichloro-3-((S)-2-{2-[2-(2-{2-[2-(2

7.37 (maﬂhwy@@l\?mqmoxyﬂ}etmmeihw) :lsH 7.07-7.03 (m, 4H); 4.96, 4.66 (2d,

0}-3- o 4
2H, Cgﬂﬁ ﬁé&g%ﬁr@%jh dr?eé? I—fgc qtggzcé)/le 3 %&[ % 43 %&arﬁ@ %I é”a 2
2.59 Sy rcardatno @D @ ym gty haide, 2p1); 1.48 (m, 1H); 1.03 (m 1H); 0.83

(@, 3H(@q6cgqchﬂ,ty(@f%[(8&;@ I%%BFQ{O phenyl )propionylamino]-4-(4-hyd
roxy 1'Aa, b, d, f, phenyl)butyrylamino]-2,3,4,9-tetrahydro- 3A, 4 737

738.3 1 H-carbazole-3-carboxylic acid ((S)-i
ES{-MEarbambyii2-mgnbutydamiiete 281 R)48-Dichloro-3-{(S)-2-[3-(2-fluoro-
phenyl)propionylamino]-3-methyl 1 Aa, b, d, f,
pentanoylamino}-2,3,4,9-tetrahydro-1 H- 3A, 4 673 674.4
carbazole-3-carboxylic acid ((S)-1 carbamoyl-2-methylbutyl)amid e 24
Exampenzy {(S)-1-[(R)-6,8-dichloro-3-((S)-2 methyl-|
-thiocarbamoylbutylcarbamoyl) 1 Aa, 2, IAb, 2,3,4,9-tetrahydro-|

H-carbazol-3- 3B, 4, 928 928.2
(R)-6.&&581A6yR- g%&%ig{ﬁz[ﬁu@qﬁ%%%c%tﬂammo} -3-methylpentanoylamino}-
2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  {{S)-2- methyi 1-thiocarbamoyl-
butyharmide (13) '

0.437 g of 13 was obtained starting from 4.00 mmol of resin, Fmoc-lie-OH (AAY and
AAY, Fmoc-(8,8-dichloro)-The-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-d6, 300K, 600 MHz):

& = 11.37 (s, 1H, indole NH); 9.69, 9.21 (2s, 2H, CS-NH,); 8.06 (d, 1H); 7.82 (s, 1H);
7.37 (s, TH); 7.28-7.23 (m, 2H); 7.17 (m, 2H); 7.09 (m, 2H); 4.46 (dd, 1H); 4.15 (dt, TH);
3.45,3.18 (2d, 2H, CHy); 2.97, 2.89 (2d, 2H, CHa); 2.77 (m, 1H); 2.68 (m, 1H); 2.56 (m,
1H); 2.12 (m, 1H); 1.71-1.58 (m, 2H); 1.4 (m, 1H); 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, CHx-CHs) ppm

ESI-MS: found: 676.2 (M+H") / calculated: 675 g/mol

Exampie 14:
(R)—G,8~Dichloro-3—[{8)-2{2—'(2—3‘] uorophenyljacetylaminol-4-(4-hydroxyphenyl)butyryl-
amino}-2,3,4,8-tetrahydro-1H-carbazole-3-carboxyiic acid ((8)-2-methyl-1-thio-

carbamoylbutyharmide (14)

0.632 g of 14 was obtained starting from 4.5 mmoi of resin, Fmoc-lle-OH (ALY, Fmoc-
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ethoxy)ethoxy]ethoxy}ethoxy)phenyl]- propyl}carbamate 25 Benzyl
{(S)-I-[(R)-8-chloro-6-fluoro-3-((S) 2-methyl-1
-thiocarbamoylbutyicarbamoyl)- 5 £¢A-E) 657 658.3 2,3,4,9-tetrahydro-1
H-carbazol-3-yi carbamoyl]-2-methylbutyl}ca rbamate 26 3-Methylbenzyl
{(S)-1-[(R)-3-((S)-1- carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g

hTyr-@i1(6#0)2 Fanessih & ZighiogetelRmiio A1 B azdlugiophenylacetic acid by

gener¥lGAEIRmMEYIAZ - methy|kutylheasbamate 27 2,6-Difluorobenzyl
{(S)-I-[(R)-3-((S)-I- carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g,
693 694.3 dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3- 3A, 4

Yield: Y@ Banoyf2eméthsdyyllcarbamate 59 28 3,5-Difluorobenzyl {(S)-1
ES[(R)-B-((S)-l carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g, 693

; 94.4 dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3- 3A, 4 ylca

H“Nwﬁa@m%&ﬂ%ﬁlﬁgﬁéﬁm};nate 29 3,5-DichI0|robenzyIy

5 = 11(8)(:[(R)-Bel68) NH carBANDYH 22methlyIDBEHERIbArtDY)-6, 8 HARHY, 8128, (d.

725 726.2. dichloro:2,3,4,9 )
o (R BIRA ET  epgere
2H); &@%@mwl;zﬂcﬁﬁefﬁwbttﬂwé’aﬂ@aﬁﬁow)s?sé%&a?%,(%d,v(},% R, 2.98 (2d,
2H, cHiohlorss2:3:4 Srietrahydse- it -carbazm-Bn 3% 816a (m, 1H); 2.08 (m, 1H);
1.75 (R2gYI-gnethyiguylisarhamaiadh 75 R herr v (68 bR ¢

3H, CHp-CHs) ppm ' _

ESI-MS: found: 740.2 (M+H") / caiculated: 738 g/mol

Example 15:

Mono-(4-{{S)-3-[(R)-8,8-dichioro-3-((S)-2-methyl-1 -thiocarbamoylbuty[cafbamoyi}-
2,3,4,8-tetrahydro-1H-carbazol-3-ylcarbamoyl]-3-[2-(2-fl uoropheny[)écetylamino}-

. propyliphenyi phosphate (15)

0.129 g of 15 was obtained starting from 3.3 mmol of resin, Fmoc-lle-OH (AAY), Fmoc-
hTyr-OH (AA®), Fmoc-(8,8-dichioro)-The-OH (AAD) and 2-fluorophenylacetic acid by
general methods 1Aa, 2, 1Ab, d, f, 1Ba, 3D and 4.

Yieid: 0.129 g (4.6% of theory)

H-NMR (DMSO-d6, 300K, 600 MHz): | |
5= 11.38 (s, 1H, indole NH); 9.7, 9.15 (2s, 2H, CS-NH,); 8.32 (d, 1H); 7.9 (s, 1H); 7.38
(s, 1H): 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
(. TH): 1.43 (m, TH); 0.99 {m, TH); 0.78 (d, 3H, CH,-CH); 0.73 (t, 3H, CHx-CHs) ppm.

ESI-MS: found: 820.0 (M+H")/ calculated: 819 g/mol

‘Data oh further exemplary embodiments are compiled in Table 2 below: -



carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g, 675 676.4
dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3- 3A, 4

~ ylcarbamoyl]-2-methylbutyl}carbamate 32 3-Chlorobenzyl
{(S)-1-[(R)-3-((S)-1- carbamoyl-2-méthylbutylcarbamoyl)-6,8- 1Aa, b, d, g,
691 694.3 dichloro-2,3,4,9-tetrahydro-1 H-carbazol-3- 3A, 4 ylca

Table PRI R)St iRt At amate 33 ReUHQEARENMA MS data

{(S)-l-[( )-3-((S)-1- carbamoyl-2-methylbutylcarbamoyl)-8 1Aa,b,d,g,
chloro-6-fluoro-2,3,4,9-tetrahydro-1 H- 3A, 4 677 678.3

No. |carbazol-3-ylcarbamoyl]-2 methylbutyl}carbamate 34 B-FluorobenzytSi-Ms
{(S)-l-[(R)-gig%gqbqg}rpm yl-2-methylbuB¥E&rEaRoY) BSIAE b, d, g, 0 g
chloro-6-fluoro-2,3,4,9-tetrahydro-1H- 34, 4%8#h660.4 calculated .
carbazol-3-ylcarbamoyl]-2-methyl butyl}carbamate 35| 2-Fluorobe 12W*’H )

16 tvz?)e;&wnﬁokm@(swmom&dnethyl butylcarbamayl)-8 1Aa, b, d, 0,

C oro-6-f|uoro-]2,3,_4,j- etrarlﬁ/{fro-l H- 3A, 4 659 660.4 -
BB P A ARy T SRRy butyl}dashametg 60 | 36

H(BBERIBHES BB Ewritaindy-PEnethyl A4 859 660.3
bybyicasRameydbydichiara2 3 4@ fetra 1 A4D, d, d, |
hydro-1H-carbazol-3-ylcarbamoyl]-3-(2,6- 3A, 4 927 928.2
GRIGEBE IS RHRRATHAR o) propyl]-

17 1(8)-5-[(R)-3-((8)-1-Carbarmoyl-2-methyl-
propylcarbamoyl}-6,8-dichloro-2,3,4,8-

‘ 1Aa, b, d, f,

| tetrahydro-1H-carbazol-3-ylcarbamoyl]- A 4 674 675.3
5-[3-(4-flucrophenyl)propionylamino}- '
pentylammonium trifluoroacetate

18" |(8)-6,8-Dichloro-3-{(S)-2-[3-(2-hydroxy-

" | phenyl)propionyiaming]-3-methyl-

.p eny )propmﬁyamsno] methy | 1ha b, df
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-({8)-1-carbarmoy}-2-
methylbutyicarbamoy!)-8,8-dichloro-
2,3,4,9-tetrahydro-1H-carbazol-3-yi- 1Aa, b, d, g,

_ 897 898.3
carbamoyl}-2-[4-(2-{2-[2-(2-methoxy- 3A,4,8,4

| ethoxy)ethoxylethoxylethoxy)phenyl}-
ethyl}carbamate 7

20 |(R)-8,8-Dichloro-3-((S)-2-{3-[2-(2-{2-{2-(2-
methoxyathoxy)ethoxyjethoxy}ethoxy)- |
phenyljpropionyiamino}-3-methyl- . 1Aa, b, d, {,
phenyl]propionyiamino}- . y 861 8624
pentanoylamino)-2,3,4,8-tetrahydro-1H- 3A,4,8,4
carbazole-3-carboxylic acid - ((8)1-
carbamoyl-2-methylbutyljamide




phenyl 2,6-difluorobenzyl carbonate 37 3-Fluorobenzyl
[(S)-1-[(R)-3-((S)-1- carbamoyl-2-methylbutyicarbamoyl)-6,8- 1Aa, b, d, g,
dichloro-2,3,4,9-tetrahydro-1 H-caypazol-3- 3A, 4 739 740.4
ylcarbamoyl]-3-(4-hyd roxyphenyl)propyl] carbamate 38 2-Fluorobenzyl
[(S}-1-[(R)-3-((S)-1- carbamoyi-2-methyibutyicarbamo

)-6.8 1Aa. b, d. g

ylcarbamoyi]~2~methylbuty!}cérbamate

21 cfmmcﬂ@mm@aetﬁawdm -CatBd2ol-B- 3A, 4 739 740.3
? r@%]( iRxypRenypropyl] carbamate 39
4 S S -1-Carbamoyl-2-methy!l
Bﬁ%&%ﬁ‘ﬁ%@ﬁ%%"@ SransiiviBes 8N Y:- tetra-'lfﬂapbc,i'(f; g, hygre-1 848 4
bhﬁﬁﬂpazie 4 e badroy - Ba38le4389 1 38244 8flduorobenzyloxyca
g?E (Q QC g,pﬁy (pg”llg o%ﬂfﬂ{é’tlﬂ nzyi carbonate $0
) uorophenyfeth -1-[(R)-3 -
brgdipErEsyl-2-methylbutyicarbamoyl)-6,8- 1Aa, b, d, ¢, 689 690.3
22 ﬂﬁ%cgmfeﬁ&giﬁ(@wqulﬁh%ﬂbazol- -3A, 4
car él meth % rbamate 41 2-Fluorobepzyl
%@”}(%E@a’ M%n éj ngt %a )2 methyd- -Bhigcarpamoyl 1A, 2, |Ab,
bnwambwmmmmm@ﬁmm@ﬂ- d, 9, 37, 4 675 676: 738.3
Gy QQZ&LZ%,)QL@@,EQ@E{B I-2-methylpigyly garbamate 42 3-Fluorobepzyl
{(S -[(R)-8- chlor%u guor -3-((S)-2-methyl-I-thiocardamoyl 1Aa, 2, 1Ab,
PYEMBYYY A ¥ S hy dro-1 H- H, g, 3A, 4 675 676.4
123 qaﬂm&%%m@@pm&(mﬁnbmutyl} carbamate 61 43 2-Fluorobenzyi
KRR RS netnyl- bt |
. all L} i ) )
pentanoylamino}-2,3,4,8-tetrahydro-1H- 4 4 673 674.4
carbazole-3-carboxylic  acid  ({S)-1- ’
carbamoyl-2-methylbutyl)amide
24 | Benzyl {{S)-1-[(R)-6,8-dichioro-3-({S)-2-
methyl-1-thiocarb Ibutylcarbamoyl)-
Y arbamoylbuty am.y) 1Aa, 2, 1Ab,
2,3.4,9-tetrahydro-1H-carbazol-3-yi-
: : : d, g, 38, 4, 928 928.2
carbamoyi]-3-{4-(2-{2-{2-(2-methoxy- -
| ethoxy)ethoxylethoxy}ethoxy)phenyl}- L
propylicarbamate
25 | Benzyl {{S)-1-[(R}-8-chioro-8-fiuoro-3-((S)-
2-methyi-1-thiocarbamoylbutylcarbamoyl)-
Y ‘ viouty 2 5 (A-E) 657 658.3
2,3 4,9-tetrahydro-1H-carbazol-3-yl-
carbamoyi}-2-methylbutyljcarbamate
26 | 3-Methylbenzyl (S -(R)-3-((S)-1-
carbamoyl-2-methylbutylcarbamoyl}-6,6- Az, b, d, g, :
. Y viouty : Y ' g 671 672.2
dichioro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A 4
_ ylcarbamoyl]-2-methylbutyljcarbamate
27 |2,6-Difluorobenzyl {(S)-1-{(R}-3-({S)-1-
carbamoyl-2-methylbutylcarbamoyl)-6,8~ 1Aa, b, d, g, '
. Y _y v Y _ g 693 694.3
dichloro-2,3,4,9-tetrahydro-1H-carbazoi-3+ 3A, 4




((S)-2-methyl-1-thiocarbamoylbutyl 1 Aa,
carbamoyl)-2,3,4,9-tetrahydro-1 H- 755 7

2,1 Ab,
56.4

carbazol-3-yicarbamoyl]-3-(4-hydroxy- d, g, 3A, 4 phenyl )propyl]

carbamate 44 4-[(S)-3-[(R)-6,8-Di

oro-3-((S)-2-methyi-

1-thiocarbamoylbutylcarbamoyl)-2,3,4,9 1Aa, 2, 1Ab, tetrahydro-1

JU7 9U0o.5

28 [ SR GeR AT AT drdh gl ad). At
(2-f|uorobenzyloxyicarb;onylammo)) ropyl phfnytI) 2d-flu0'obenzyl carbonate
@@-WH&MS}YRgt){fgf’mg C (ﬁﬂorc 'é‘ a.b.d g 583 504 4
((nRmetby-d-thietadiarhoyibutykdi-Ra, 2, 1 3,4

[ 7253, 4.9:1811ah %{r%gngf d, g, 3A, 4 755 756.3

%EQ{Z% - -iﬁca?ﬁar@&ﬁg 4-hydro%<v phenyi)propylicarbamate 4¢€

28 IBRIDich[proberbichld®r3-{(8)-3-lsetiyl-

EdniarashRmouipy ieataamd)iPe34.9 Lfika 5, WG, tetrahydro-1
Sabazol:s isaibanonly 3 0/ 9084 L 0.34 Pl Wy
HUBBBe ésﬁbﬁ{/%aff"gony mlno"i propyi]pheny! 3-flugrobenzyl carbonate

yrearhestipybaredyy Sy ICHRYBES) -1

30 ROy ety O UAs aTaEIey)sg.8= [1AG, D, 0, 0, $87 688.3
dichloro-2 3,3’,9-tetrahydro-1 -carbazol-3- 3A, 4
ﬁ@é@ﬁ%ﬁf-‘?w{ﬁ%ﬁﬂyﬁ%@ﬁy&#ﬁé 43146|”—‘\1L?0r%t9€rzyi 675 576.4
{EShbiR) B4(Eiktaloahmatibype®ametdy butylccbédmoyl)-6,8- 1Aa,ib, d, g,
QG HIshU R Ardndriiaimdro-1H-carbazol-3- BA, 4

31 | 2-Fluorobenzyl R 3-8~

| carb i-2-methylbutytcarb {)-6,8- 1Az, b, d, g,

rbamoyi-2-methyibutylcarbamoyt) a g 675 576.4
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4 :
ylcarbamoylil-2-methylbutyl}carbamate

32 | 3-Chiorobenzyl {(8)-1-[{R)-3~({8)-1-

b I-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g,
carbamoyl-2-methylbutylcarbamoyl) _a g 691 664.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyi]-2-methylbutyl}carbamate

33 |3,5-Difluorobenzyl {51 {(R)-3-((5)-1-
carbamoyi-2-methylbutylcarbamoyt)-8-

1Aa, b, d, g, '

chioro-8-fluore-2,3,4,9-tetrahydro-1H- A 4 677 678.3

carbazol-3-yicarbamoyl]-2- ’

methylbutyl}jcarbamate ‘

34 | 3-Fiuorobenzyl {(S)>-1-(R)}-3-{{S)-1-
carbamoyl-2-methylbutylcarbamoy!}-8-

1Aa, b, d, g,

chioro-6-fluoro-2,3,4,9-tetrahydro-1H- 3A 4 859 660.4

carbazol-3-yicarbamoyl}-2-methyi- ’

butyl}carbamate

35 |2-Fluorobenzyi {(S)-14{(R)}-3-((S)-1-
carbamoyi-2-methyibutylcarbamoyl)-8-

: 1Az, b, d, g,

chloro-6-fluoro-2,3,4,9-tetrahydro-1 H- A 4 659 660.4

carbazol-3-yicarbamoyl]-2-methyi-

butylicarbamate _




ylcarbamoyi]-2-methylbutyl}carbamate 49 2-Methylbenzyl
{(S)-1-[(R)-3-((S)-1- carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g,

671 672.3 dichioro-2,3,4,9-tetra

ro-1H-carbazol-3- 3A, 4

yicarbamoyl]-2-methylbutyl}carbamate 50 2,3-Dimethoxybenzyi

{(S)-1-[(R)-3-((S)-1- carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g.
36 47_]{33 Zg_i{i(ia) dicfdorp a4 fdgttampting-1H-carbazol-31 3A, 4 yi
%g -2 eéhgll ygcgébgm%gpaG 51 2-Methoxybenzyl
- - )-1 carbamoyl-2-met éjb tylsariamhayl)-6,8- 1Aa, b, d g,
Wﬂﬁ%-@adﬁ@%%?ﬁ% 1)H-carbagol-3 3A%3Ica 928.2
dRRmRyd Mﬂﬁam@meagyiﬁz (R)-6,8-Dichloro-3-{(S)-2-[2-(2 fl
uorophean! Tﬁ’ %);mnmq; 3% 8
PREMIHERANSRR IR 53 ) 6 ‘téetrahvdro 3A. 464516463 1
37 | HAtashszaleyB- carboﬂ%é{i(&ﬂﬁ@)c‘&rbamoyl 2-methylbutyl Jamide 53
%a%@ﬁé&%ﬁ’fﬂﬁm BIYAHSAsHR:B: ((S)-

car 2-methylbutylcarbamoyl)-6,8-4eA&; b, @, g, 725,726.4
SRRF2 5% AR THICARI0115. 3Agchs 740.4
yieahaneoyh24mstrpouiydogibammele 54 3-Trifluoromethylbenzy
%& 1- -3 -((S)- 1-carbamoyl-2-methylputylcarbamoyl)-6,8- 1Aa} b, d, g,

4 _dichloro-2,3,4,9-tetrahydro-1|H-carbazol-3:. 3A.,-4
36| pErbmbRAY2-methylbRkyERIDRMSKS 55 3-Trifluoromethoxybenpzyl
bR 2Bmethyibutylcarbamoyl)-6,8- b d
. al ¥ ? r
| dichioro—2,3,4,9~tetrahydro-‘IH-carba20173~ 3A. 4 g 739 740.3
yicarbamoyl}-3-(4-hydroxyphenyl)propyl}- '
carbamate 7
39 | 4-[(S)-3-{(R}-3-({S)-1-Carbamoyl-2-methyi-
butylcarbamoyl)-6,8-dichloro-2,3,4,9-tetra- | . , '

. . 1Aa| b, _d: g! . .
hydro-1H-carbazol-3-ylcarbamoyl]-3-(2- 3A 4' 891 892.4
fluorcbenzyloxycarbonylaminojpropyil- ’ '
phenyi 2-fluorobenzyl carbonate

40 | 2-(2-Fiuorophenylethyl {(8)-1-[(R)}-3-({S)-
1-carbamoyl-2-methylbutyicarbamoyl)-6,8- | 1Aa, b, d, g,
noy ylbuty yh g 689 690.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4 o
yicarbamoyl]-2-methylbutyl})carbamate
41 | 2-Fluorobenzyl {(S)-1-[(R)-8-chlaro-6-
fluoro-3-((S)-2-methyl-1-thiocarbamoyi-
_ 1Az, 2, 1Ab,
butylcarbamoyi)-2,3,4,8-tetrahydro-1H- 4 q 3A 4 675 676.4
| carbazol-3-ylcarbamoyl]-2-methylbutyl}- (G '
carbamate _
42 1 3-Fluorobenzyl {(S}-1-[(R})-8~chioro-6-
fiuoro-3-((S)-2-methyi-1-thiocarbamoyl- '
- 1 1Aag, 2, 1Ab,
butylcarbamoyl)-2,3,4,9-tetranydro-1H- 4 o 3A 4 675 676.4
carbazol-3-ylcarbamoyl}-2-methylbutyl}- 19 S
carbamate




((S)-1-carbamoyl-2-methylbutyl- 1Aa, b,

d1 ga

carbamoyl)-6,8-dichloro-2,3,4,9-tetra- 3A, 4 741 742.3 hydro-1
H-carbazoi-3-ylcarbamoyl]-2 methylbutyl}carbamate 56

2-Trifluoromethoxybenzyl {(S)-1-[(

1Aa, b, d, g, carbamoyl)-6,8-dichloro-2,3,4,9- 3A, 4 741 742.3

-3- ((S)-1-carbamoyl-2-methylbutyl-

43 Qtpan(y@fggﬁ,zﬁ cq(gpzq -ﬁ@’yﬁl%%ﬁﬂ@jﬁfg—x methylbutylf¢arbamate b7
4 F ;rob %{ﬁ r%garﬁ? |chIoro 3;
: [-I- '88% l,¥y| IAa, 2,{8Po 1ab,
dammmgyl) 234499%&&?@:@@& H-d, g, 3A, 46%%9692 3 755 756.4
Carhazel-g- E&B@%‘&g 'b?iza- methylutyl}- ca 3| 58
R)-6,8-Dichlgro-3-{( 2-(4- fluoro phenyl )ethylamino]-3-methylpenta
WWMOBV;Eaﬁba% fo}-2,3,4,9-tetrahydro-1 H-carbazole-3- 3A,|4 645
44 BARD- E@@p&ﬁmmﬂﬂ%)(ﬂsww-g’ methylbutyl)amide 59
(:)b% 34 uo yop he nyl)acetylaminio]-3 1
&hbc’%?[é,g mgg%%g‘e%tano ano 3,4,9-4etrahyeEo| 3A, 4 677 678.5
tefrefyeErdie- @%&M&C&@am@j@w bamo )ﬂzg-methyltﬁﬁﬁll )amid8¥H3
‘tﬂlﬂ@?@b@r@b{(@)&fbﬂ@%ﬁnﬁb}oro -6-
fluroroﬁ)ég?%n I 1- thloc rba oyl 11Aa, 2, 1 Ab, ’
BURIE vlﬁ S S 1l g A, 4 678 676.4
45 @aﬂé@&z@b@@ﬂartﬁ%;{@ %mylrﬂﬁf’@i?r arbamate
| S)-2-methyl-1-thiocarbamoylbutyl- :
() ey ° yibuty 1Aa, 2, 1Ab, -
carbamovl}-2,3,4,8-tetrahydro-1H- 4o 3A 4 755 756.3
carbazol-3-ylcarbamoyl]-3-(4-hydroxy- - & S
| phenyhpropylicarbamate
46 | 4-(S)-3-[(R)-6,8-Dichloro-3-({S8)-2~-methyi-
1-thiocarbamoytbutylcarbamoyl}-2,3,4,9- '
i yibutylcarbamoyl) " | 1Aa, 2, 1Ab,
tetrahydro-1H-carbazol-3-vicarbamoyl}-3- 807 808.4
_ d, g, 3A, 4
(3-fluorabenzyloxycarbonylamino)-
propyllphenyl Snfluorobenzyi carbonate
47 |3-Methoxybenzyl {(S}14R)}-3-((S)-1-]
carbamoyl-2-methylbutyicarbamo N-6,8- | tAa, b, d, g,

) Y yibuty v J 687 688.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- _ 3A, 4
yicarbamoyl}-2-methylbutylicarbamate

48 |4-Fluorobenzyl - {(S)-1{(R)-3-((8)-1-|
carbamoyl-2-methylbutylcarbamoyl!)-6,8- t1Aa, b, d, g,

_ Y YUY M) g ‘ 675 676.4
dichioro-2,3,4,8-tetrahydro-1H-carbazol-3- 3A,4 \
ylcarbamoyl}-2-methylbutyljcarbamate

49 | 2-Methylbenzyl {S)}-1-f{R}-3-{(8)-1-
carbamoyl-2-methylbutylcarbamoyi)-6,8- 1Aa, b, d, g, :

_ Y yibuty 2 ' ¢ 671 872.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
yicarbamoyi]—.?-methylbuty!}carbamate

50 -2,3-Dimethoxybenzyl {{S)-1-[{(R)}-3-((S}-1-
carbamoyl-2-methyibutylcarbamoyi)-6,8- 1Aa,' b, d, g,

o ’ yibuty e 9 717 718.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyl]-2-methylbutyljcarbamate




61 (R)-6,8-Dichloro-3-{(S)-2-[2-(3- fluorophenyl)ethylamino]-3 1Aa,b,d,h,
methylpentanoylamino}-2,3,4,9-tetrahydro- 3A, 4 645 646.3
1H-carbazole-3-carboxylic acid ((8p1 carbamoyl-2-methylbutyl Jamide 62
(R)-8-Chloro-3-{(S)-2-[2-(2,6-difluoro-
phenyl)acetylamino]-3-methylpentanayl- 1Aa, 2, 1Ab

51

mwymwz 3.4, $(BakGns S, 1, 3A, 4 677784
r&.@@éb@;@g@]@g{ddﬁﬁ,};@mth Iiﬁtblmnaftm oylbut ha |de 63
?;;{‘-C 69fuorg drgsf%ié:% %4 oroph I)gthyl m| £3-m th 8.3

htanoyl mino te ra ydro- H- 3A, 629 630.4i 4
Q&@bd@@ﬂ}&m%ylh}iw@a(@m@arba oyl-2-methylbutyl)amide] 64

52

ué)écb)gﬂﬂbj@ - ((S)-I-"carbamoyl-Z-méthylbutylcarbajmoyl)-8
LU:E) ch (?}(?56 fﬁ?o% 2,3,4,9-tetrahydro-1H- 3A, 4 659 66Q0.3

Méﬂfi'leﬁﬂﬂ% RRIBOS2-methyl butyl} alglggrgagp 64| 65
Rk&@ﬁmmﬁyfhmm}&{@) Q—t@?@ﬂayfﬁmr ph ?i“{y acetylarrﬁ‘i‘ﬁ)]-s 1 ARGR.3

meihy %gxlggmngél@ 3,48 tetrahydro-'d, f, BA, 4 659 660.3 1
>]-1 azo?e 3- carboxyllc acid ((S)-2 methyl-| thlocarbamoylbutyl)amide

W@@Wﬁ%tww%@a@“@ 4- dlfluoro- phenyl)acetyla mi

1434
L&)

Nofrarmetvmentaneyl {(S)-1-[(Ry-3-{(S)-
1-carbamoy!-2—methy!b_utyicarbamcyi)»8,8- 1Aa, b, d, g,
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4

yicarbamoyl]-2-methylbutyl}carbamate

725 726.4

54

T3 Trifiluoromethylbenzy! {(S)-1-[(R)-3-((S)-

1-carbamoyl-2-methylibutyicarbamoyl}-6,8- | 1Aa, b, d, g,
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
y_icarbamoyl]-z-methy!buty!}Carbamate

725 726.4

55

| ({(8)-1-carbamoyl-2-methylbutyl-

3-Trifluoromethoxybenzyt {(8)-1-[(R)-3-
) : 1Aa, b, d, g,
carbamoyl)-6,8-dichlore-2,3,4,9-tetra- aA 4 741 742.3
hydro-1H-carbazol-3-ylcarbamoyl}-2- ' '
methylbutyl}carbamate

56

2-Trifluoromethoxybenzyl {(S)-1-[(R}-3-
((8)-1-carbamoyl-2-methylbutyl-

. 'EAa' bl d! gs
carbamoyl!)-6,8-dichloro-2,3,4,8- 2A 4 741 742.3
tetrahydro-1H-carbazol-3-yicarbamoyl}-2- '

methyibutyi}carbamate

4-Fluorobenzyl  {(8)-1-{(R)-6,8-dichloro-3-
S)-2-methyl-1-thiocarbamoylbutyl- |

(S) Y ylouty 1Aa, 2, 1Ab,

carbamoyi)-2,3,4,9-tetrahydro-1H- da 3A 4 691 £692.3

carbazol-3-ylcarbamoyll-2-methylbutyl}- 19 SR '

carbamate




lAa, 2, IAb, amino}-6-fluoro-2,3,4,9-tetrahydro-1 H- d, f, 3A, 4 677 678.2
carbazole-3-carboxylic acid ((S)-2-methyl 1-thiiocarbamoylbutyl)amide 67
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(4- fluorophenyl )ethylamino]-3-methyl 1
Aa, b, d, h, pentanoylamino}-2,3,§,§-tetrahydro-1 H- 2, 3A, 4 645 646.4
carbazole-3-carboxylic acid ((S)-2-methyl 1-th iocarbamoylbutyl)amide 68

=5 "“:%;gﬁbi@%mfgéf@‘?:&;(k;ﬂgf&z' Tmoﬂopnenyl)acet ylamino]-3-methyl-.
Aa, 2, |IAb, pentanoylamino}-2,3,4,9-tetrahydro-1 H-d, f, 3A, 4 6569 660.4
m&@@%@&m%@?@@%ethyl 1:th igcarpamoylbutyl)amide 69
EiBethlprmGtdnredBs{ (S) -2 i2aE@iHbro- 8%]4 645 547.1
henyceyiaminol Tuetyipenianoy. 1a, B f |
%ranlno -2,3,4, .-tetrah%%r}%)-l H-carba@ole-B- 3A, 4 6431644.4 carboxylic
sytylaaHI&moyl-2-methyl butyl)amide 70
59 [(R)-8:8(BicBrd(Z-kk8iorgphemyl)acetyl- aninol-3-methylpentanoylamino}-8
lAﬁ' 2', IAb, t@ifluor?ye‘%gjgg,3,4,9-tetrahydro-1 H-d, f, 3A, 4 673 674.2
SRR RS i ((S)-2-cyclo | 1Aa, b, d. 1,
prepwiientdocsidraimaykihyISaieiveydm- 3A 4 877 678.5
(ﬁ);éa%g}@e%&%r@&wéoquw@n}y@:w-z A '
aminol-3-met ntanoylamino}- a,i2, :
ﬁﬁTESF%?Hg%ﬁV\- ,ﬁ%ggﬁ’éﬁ%{ﬂ?@ro-l H- d,if, 3A, 4 691 692.3
60 |daFharoled=garbox{ii)dcj(R¥8)cRiuyetd
fluoro-3-((S)-2-methyl-1-thiocarbamoyl-
1Aa, 2, 1Ab,
butylcarbamoyl)-2,3,4,9-tetrahydro-1H- d o 34 4 875 676.4
carbazol-3-ylcarbamoyl}-2-methylbutyl}- A
carbamate '
61 |(R)-6,8-Dichioro-3-{(8)-2-[2-(3-
henyhethylamino}-3-
fluorophenyfethylamino] | 1ha.b.d. h,
methylpentanoylamino}-2,3,4,9-tetrahydro- 3A 4 645 646.3
{H-carbazole-3-carboxylic acid  ((S)-1-| '
carbambyl-z-methy[butyl)amide
62 |(R)}-8-Chioro-3-{(8)-2-[2-(2,6-difluoro-
henyl)acetytamino}-3-methyipentanoyl-
phenyl)acety ] yip Y 1Az, 2, 1Ab,
| amino}-6-fiuoro-2,3,4,9-tetrahydro-1H- 41 5A 4 877 678.4
carbazole-3-carboxylic acid ((S)-2-methyl-{ '
1-thiocarbamoylbutyljamide
63 |(R)-8-Chloro-6-fluoro-3-{(S)-2-{2-(4-
fluorophenyhethylamino]-3-methyi- '
phenyl) _y ! . Yy 1Aa. b, d, h |
pentanoylamino}-2,3,4,8-tetrahydro-1H- 3A 4 629 830.4
carbazole-3-carboxylic  acid  ((S)1- ’
1 carbamoyl-2-methylbutyl)amide
64 |4-Fluocrobenzyl {8)»-1-[(R}-3-({S)-1-
carbamoyl-2-methylbutylcarbamoyi)-8-
1Ag, b, d, g,
chioro-6-fiuoro-2,3,4,8-tetrahydro-1H- - 3A 4 659 660.3
carbazol-3-ylcarbamoyi]-2-methylbutyl}- '
| carbamate




propyl-I -thiocarbamoylethyl)amide 65 7
(R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluor
phenyl)acetylamino]-3-methylpenganoyl-

2
0]
1Aa, 2, 1Ab,

amino}-2,3,4,9-tetrahydro-1 H-carbazole-3- d, f, 3A, 4 657 658.2

carbazole-3-carboxylic acid ((8)-2-cyclo-
propyl-1-thiocarbamoylethyl)amide

carboxylic acid ((S)-2-cyclopropyl-1-thio carbamovlethvl Jamide 7

65 (R)—&-QX&)F Qﬂ@@-&f[@@fl‘)ﬁhé‘ﬁyl)acetyl a mi
q tlneRianayiamino}-8-tri IAa 4 IAD,
fuorometh I 2,3,4,9-tetrahydro-1 H- d, f| 3A24%693%594.3 6
Eﬁ%ﬁ&ﬂ@t@%’%m}@é}tﬁ%@ﬁr%m&ﬁ IJdthlgg@wamoylgu?yl)am|de 97
(R)-Saff Sl [2-(Rr6Rifiuorapitbnyljatetyl a
m Rian ARk 8-trilAg, b, d, f,

' uéo{g 58 Qh%%@% §§4 %Q}{{aﬂlﬁgdr%}el H- 3A.14 677 6782
66 | Ritacolera-34(BbRylic BAdieyP-carbamoyl-2-methylbutyi Jamid|e 75
%(&Ft&lﬂf@ﬂ&b@@yﬂr)@wyl-

amijn é e}h g? mo%— -tri |Aal B 1A, 677 678.2
fiTYrS ﬁ E 3A, | 659, 6804 '
carbaz@ﬁe%cedvbmw|@@dld(@!§§’—m@ﬁhﬂa1moyl 2-methyllbuty! )amlde 76
@%}I%e{é%)g% t2tfikaareehenylacetyl-
aminol-3-me \I|hnnf2nn\l|am|nn1 8-tri-bAa--2--+Ab-

67 ﬁﬁb%ﬁfé?ﬁ%ezf@flﬁb%é RIFRHSAL H- d, f| 3A. 4 675 676.4 |
tathazoiesBratapimriiin-deik{($)-2-methyl 11 hlgcgrp\amoylbutyl)am|de 77
g%)n%r%g!gﬁﬂn% 163 gd%eﬁ?aﬁﬂnf!ﬂ@m ' eas 646.4

enyl)acetylamino]-3-meth entanoyl lAa'%,ZAlAb,
carbazole—B—carboxyilc acid (()é? 2-methyl-
1-thiocarbamoylbutylyamide

68 | (R)-8-Chloro-6-fluoro-3~{(8)-2-[2-(2-
fl h ~etylamino]-3-methyi- .

| fluorophenyl)acetylamino}-3-methyl- {Aa. 2. 1Ab, |

pentanoylamino}-2,3,4,8-tetrahydro-1H- 4.f 3A 4 859 660.4
carbazole-3-carboxylic acid ((S)-2-methyl-| "
1-thiocarbamoylbutylamide

|89 (R)—&Chioro-s-ﬂuoro-3—{(8}*2-{2-(2-ﬂu_or0«
phenyllacetylamino}-3-methylpentanoyl- Aa b d

a! H] ¥ 1

amino}-2,3,4,9-tetrahydro-1H-carbazole-3- 34 4 643 644.4
carboxylic acid ((S)-1-carbamoyl-2-methyl- '
butyhamide '

70 | (R)-3-{(8)-2-[2-(2-Fluorophenyl)acetyl-

aminol-3-methylpentanoylamino}-8-

ol-3-methylp iamino} 1Az, 2, 1Ab, _
trifluoromethyl-2,3,4,9-tetrahydro-1H- 4§ SA 4 673 674.2
carbazole-3-carboxyfic acid ((8)-2-cyclo-|
propyi-1—thiocarbamoyiethyi)amide

71 (R)-3-{{S)-2-[2-(2,6-Difluorophenyl)acetyi-

| ino]-3-methylpentanoylaming}-8-
amino]-3-methylpentanoyiaminoy 1A, 2 1Ab,
trifiuoromethyl-2,3,4,9-tetrahydro-1H- 691 692.3

d, f,3A, 4




amino}-6-fluoro-2,3,4,9-tetrahydro-1H- d, f, 3A, 4 675 676.3

carbazole-3-carboxylic acid ((S)-2-cyclo

propyl-1-thiocarbamoylethyl)amide 66 11. Demonstration of the LHRH
antagonistic effect of compounds of the invention 11.1A LHRH
receptor-ligand binding assay (membrane preparations) 5 Assay

carbazole-3-carboxylic acid ({S)-2-cyclo-

d, f,3A, 4

prorpyi—‘i -thiocarbamdyiethyf)amide

72 HeictalogousscnmeeBion,.exjzerimentawere carried oyt using membrane
preparations, from rat pityit Is which naturally strongly express the
e S e s R DTG L HRAL i
R evneeAtiSriasraoEni-cakavaied3t [D;1rPjlHRH wa$®bed in af58.2
censeRriiatioal Ipanihestesyisulasiance was Usediin the desited
corgcentra}i?ﬁ,ffor ¢ mpetition. After an injcubation time of 90 minutes at
f@,tﬁ%@%ﬁ d'IfJanG was measured by scintillation (Halmos at at.] Proc.

|73 NER3ACRHER- B2 BOKiLba9193()2698): 15 Evaluation {The result gbtained
wasdhepsiss i@&ﬁa‘ﬁ@%‘l @f pound ligand in the presence of {the
compgewteitor relgted to the specifically bound 4gszopotédn jof the contrpl (see
HQIe R YRS P BRI Table 3). EG5Q values WER calculB&4®
oy mhezbiearaetresiioncangysz-withel-competition plpts. 20 Table 3:
HR raligand . binding assay testiresults, EC50 and Ki values for
ég}éﬂg{é%%%%@%l%gg%g%ance ECso (M) 769x10'9 48 8.0 x10"9 66

74 |1RB16H02-676.5-Rilecormenybaseld- 75 5.9 x 1010 76 2.7 x 10"10
amino]-3-methylpentanoylamino}-8-tri-

- 1Aa, b, d,f, .
ﬂuoromethyi-z,3,4,9~tetrahyd_ro-1 H- A 4 677 678.2
carbazole-3-carboxylic  acid  {{S»1- ’

| carbamoyl-2-methylbutyljamide _
75 | (R)-3-{(S)-2-]2-(2-Fluorophenyljacetyl-
ino}-3-methylpentanoylamino}-8-fri- '
amino]-3-methylpen ylamino}- e b df
fluoromethyl-2,3,4,9-tetrahydro-1H- A2 4 559 660.4
carbazole-3-carboxylic  acid  ((S}-1- T
carbamoyl-2-methylbutyl)amide

76 | (R)-3-{(8)-2-[2-(2-Fluorophenyhacetyl-

amino}-3-methylpentanoyiamino}-8-iri-
] yipentanoyiamino} 1Aa, 2, 1Ab,
fluoromethyi-2,3,4,9-tetrahydro-1H- df3A 4 - 675 676.4
| carbazole-3-carboxylic acid (8)-2-methyl-| T
1-thiocarbamoylbutyl)amide
177 | {R)}-8-Chloro-3-{(S)-2-[2-(2,6-difluoro-

henyl)acetylamino]-3-methylpentanoyl-

phenyljacetyi ] methylp v 1Aa. 2. 1Ab,
amino}-6-fluoro-2,3,4,9-tetrahydro-1H-- ' 675 676.3




25 Figures 1 - 7 show the measured competition plots of the LHRH
receptor-ligand binding assay with [1251][D-Trp6]-LH-RH and the
selected substances (7, 48, 66, 6%,668, 75 and 76). 67 11.1 13 LHRH
receptor-ligand binding assay (transfected LTK cells) 5 Materials:
1251-Triptorelin [1251-(D)-Trp6-GnRH] was purchased from Biotrend .
(ColagnsstGEomani)thEhesRECifivtagivitytivasifectact casapagds of the
gmmoL All other chemicals are purchased from commercial sources in
the highest purity 10 available. Cell culture: Transfected LTK cells (ATCC
No. CCL-1.3) are cultivated in DMEM medium 15 (Invitrogen Life
1A TesiRvlegigsocriaani)nsitgpaisilmgabiadd pmippsremosiycin (0.1
mg/ml) and glutamine (0.01 moMM) and 10% fetal calf serum (FCS;
Invitrogen Life Technologies, Germany) on plastic tissue culture plates
Assay(Nunc, Germany, 245 x 245 x 20 mm). 20 Testing: 80% confluent cell

LAY h fiesastepaling
v A A O S o g

sa o
from rgE IR RSB ATGE RH AP DR BRI K 15 t%erﬁﬁEL‘Htr?ﬁ}Séfga“d
used (KenidreaszewaarfiFiha g pistidtiis eesuspemdsing MP6fiivhdigabeled

-~ — - aediwm (DMEM: .10 mM Hepes;:0.5% 22019 NaN3: L gll.as used in

0 EInETHER R RELenGcod RiG e '@a"g‘f:eshf”%mfk e
the defithecpernitiionsaerammEtady AR AMIRRYSEIRTNGTR &INCUBNTEPS At
4°C, Heuwing cihambeasihesaltel syendiilddad]tstaceyih Hinding. Medivicw.

. 0, ti 5 x 105 cells/0.05 mi. Binding studies for competition
Set l%fécts%égcgﬁ’r%%%{]t as duplicates. The test substances 30 are employed
as 10 mM DMSO solutions. They are diluted to 4 times the final

15 Evaiucpgr(%entration employed with binding medium. 25 p1 of the substance
EYalE on are mixed with 25 pl of tracer solution (1251-triptorelin or
The rd28tcbétined|ikpsThe fracentagscerapaiiteniof agjursidigashpplisx Pserenee of

the catRPRABERMHEN I RCHI@ K ally QOIHE ' REJHRIS SFEIRNEStrEIgERaRSUN for

the final reaction volume of 100 pl. 35 200 pi ?f ?I| C r})e/li ui!d araffin .
selectig,areP QU T8 H9RIFo h FtacELl Fhd 650 B CARIEA tu bRl R ression
analySresitaayprhpetitiof tiietsell suspension are pipetted thereon, followed by

il

inven

20 o
Table 3: LHRH receptor-igand binding assay test results, ECs and Ki

values for selected substances

Substance ' ECs0

(M)

7 6.8 x.10®

48 8.0x 107

86 7.2 % 10
67 6.9 x 10°
68 10%10°

75 5.9 x 107"

76 T 27x 107

25  Figures '1 - 7 show the measured competition plots of the LHRH receptordigand
binding assay with ['"Z][D-Trp6}-LH-RH and the selected substances (7, 48, 66, 67, 68, .
75 and 76). :
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50 pl of the test substance/tracer mixture. The tubes are capped and
incubated with vertical rotation in an incubatorat 37C for 60 min. After
incubation, the samples are 68 ceé),trifuged in a centrifuge (Kendro,
Germany) at 900 rpm and subsequently shock- frozen in liquid N2. The tip
with the cell pellet is cut off and transferred into prepared counting vials
(Roth, Germany) The remainder of the conical tube with the remaining
tant WI gran sferred in U |. The measurement
1118 ta?k Ié%%eqof ygc%un er forT mi sg%ﬁgqﬁ%\ﬁgtlonp f the samples
takes place after calculation of the specific binding compared with
untreated cells, after subtraction of the nonspecific binding (excess of
unlabeled ligand, 1 pM) by means of GraphPad Prism or alternatively by
Materiglsans of OMMM software. 69 Table 4: LHRH receptor-ligand binding
assay test results, EC50 values for a number of selected exemplary

| ‘251—TrRL:tm§tE heen @W@%ﬁ%ﬁi%&%ﬁ%ﬁé‘%@ BB B ERmany).

The SPPI{ %&Fﬁ’&hﬁ’%ﬂ!rﬁ%@ﬁﬂﬁ?@pﬁrﬂ%%@ﬂ%i) 6,8-dichloro- 1 0.2609

All otfe3,4/etekralsydro- bichasbazibadrytoarhemds/||2urethyh the highest punty

avail=Bigpylicarbamate 2 0.2051 4- -Chlorobenzyl
{1-[3-(carbamoyl-2-methylpropylcarbamoyl)-6,8-dichloro-
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-2- methyl butyl}carbamate .

Cell caliorea72 4- Chlorobenzyl
{1-[3- (carbamoyl -2-methylbutylcarbamoyl)-6,8-dichloro

9-telra b I |-
ransh 2 HEUD Y et e L et
(‘“V’trﬁ%?fi’ah@?rla?ﬁﬁ‘ﬂﬂ}o 3% - RATARVHI o M- REDITH e @Q%Wdﬁ@’l}c sERpi@mYyCin
(0.1 mearbiarey lgBAamthdAiuiy fanyijdend, 8D fetal calf serum (FCS; Invitrogen Life

TechrlSRIgER3- @e[@n(%,tbuoagphs@g \ecaidaminglidraethigs0. 09835  Germany,
245 X%E,?i;[a%%/ no} -2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid (1-

methylbutyl)am ide 6 0.1037 2-Chlorobenzyl
{1-[3-(1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-
Testind;i3,4,9-tetrahydro-1 -H-carbazoI-3-y|carbamoyl]-2-methyl-butyl}carquate

80% confluent cell culture plates are washed twice with 50 mi of phosphate-buffered
saline (PBS) and then detached with 0.01 M EDTA spiution. The cells are pelleted by
centrifugation at 200xg for 5 min in a laboratory centrifuge (Kendro, Gérmany). The cell
pellet is resuspended in 3 ml of binding medium (DMEM; 10 mM Hepes; 0.5% BSA;
0.1% NaNa; 1 g/l bacitracin (add fresh, stock 100x); 0.1 g/l SBTI (add fresh, stock
1000x) and thé cell count is determined by Trypan blue staining in a Neubauer
counting chamber. The cell suspension is adjusted with binding medium fo a
concentration of 5 x 10° cells/0.05 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 Sinding medium. 25 ul of the substance dilution are mixed

with 25 ul of tracer solution (®I-triptorelin or '2°|-cetrorelix). The tracer concentration is
adjusted to approx. 50 000 cpm (measured in a Cobra 1, y counter, PE Liefe Science,

- Germany) in the final reaction volume of 100 pl.

200 i of silicone/liquid paraffin mixture (84%:16%) are introduced intc 850 yl conical
tubes (Roth, Germany). 50 pl of the cell suspension are pipetted thereon, followed by
50 ul of the test substance/tracer mixture. The tubes are capped and incubated "with '
vertical rotation in an incubator.at 37°C for 60 min. After incubation, the samples are



7 0.0079 Benzyl _
{1-{6,8-dichloro-3-[2-methyl-1-thiocarbamoylbutylcarbamoyl)
2,3,4,9-tetrahydro-1 H-carbazol-3-y4carbamoyl]-2-methylbutyl}carbamate
Benzyl 4-{3-benzyloxycarbonylamino-3-[3-(1-carbamoyl-2-methyl 8 0.0453
butylcarbamoyl)-6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-

' centrifﬁ&?&%ﬂnéorﬁmﬁﬁs éor(ﬁé‘ﬁ(&ﬁr@%ﬂﬁ%ﬁeﬂtzbﬁo rplm and sutiseq%egtl(y)/oii%ock—
-[6,8-dichloro-3-(2-methyl-1-thiocarbamo carbamoyl)- :
frozenZ',%ﬁﬁ@ﬂe%léh ot-ﬁlli\fl‘ga?il;%ﬁz%ei-39ﬁ%ea?r sa(r:nL}éﬁ érﬁ Ty Pc?érz%%snﬁoepnr%aﬁed
counting pigfc et RaEBanzfihe remainder of the conical tube with the remaining
superbbtb(ls GRevABOYEAsRaakY Ihttdceshamgw) 6, Fitichlaioutthdn9dkes place
0.01|72§ tellrgrt}xgsrgm fg;carbazol-3-y|carbamoyl]-3-(4-phosphono oxyph

may %cr’ﬁj/n eprr(?pr)yl] carbamate 70 Table 4 (continued): LHRH receptor-ligand

Evalugfipging ak$asrsaples Rkel CaRroa it iRt Uiliaberlof ¥ sarayic binding

comparsemplanyratdattan cetisEationsebBindiog 06 hatonospatiindining -(eHeddR of

unlab&&PAJRM] Benay! §i-I8Bsdichiare3+2methyll-thosrrhamen)-ti2 Ra3 of
butylcarbamoyl)-2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarba-

OMMM, §UM8(2-phos phonooxyphenyl)propyljcarbamate
6,8-Dichloro-3-{2-[2-(2-fluorophenyl)acetylam inoj-3-methyl- 13 0.0024
pentanoylamino}-2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid
(2-methyl-I-thiocarbamoylbutyl)amide 6,8-Dichloro-3-[2-[2-(2-fluorophenyl
)acetylam ino]-4-(4 14 0.00205 L
hydroxyphenyl)butyrylaminoj-2,3,4,9-tetrahydro-IH-carbazole- 3-carboxylic
acid (2-methyl-I-thiocarbamoylbutyl)amide
6,8-Dichloro-3-{2-[3-(4-fluorophenyl)propionylam ino]-3-methyl 16 0.62805
pentanoylamino}-2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid -
(1-carbamoyl-2-meth)lpropyl)amide’

5-[3-(1-Carbamoyl-2-methylpropylcarbamoyl)-6,8-dichloro 17 0.5252
2,3,4,9-tetrahydro-IH-carbazol-3-ylcarbamoyi]-5-[3-(4-
fluorophenyl)propionylamino]pentylammonium trifluoroacetate



6,8-Dichloro-3-[2-[

3-(2-fluorophenyl)propionyl amino}-4-(4 22 0.02465

hydroxyphenyl)butyrylamino]-2,3,4,9-tetrahydro-1 H-carbazole-

3-carboxylic acid (

1-carbamoyl-2-methylbutyl)amide 6, 8-D

ichloro-3-{2-[3-(2-fluorophenyl )préB ionylamino]-3-m ethyl- 23 0.0729
pentanoylamino}-2,3,4,9-tetrahydro-| H-carbazole-3-carboxylic acid
(1-carbamoyl-2-methylbutyl)amide Benzyl {1-[6,8-dichloro-3-(2-methyl-|

-thiocarbamo
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g 2400135 b

4. 9-tetr,
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Qyic:iﬁosg values for a
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in cell legyrgmqp

ernatants was measured using the rat luteinizing

l}carbamate 71 11.2 InRjRitiReRHaRRRH-induced LH
pituitary cells in vitro Materials 5 The LH concentration
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20 rats were

3by incub in H
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2-Chlorobenzyt {1-[3-(1-carbamoyi-2-methylbutylcarbamaoyl)-6,8-dichloro-
2,3,4,9-tetrahydro-1H-carbazol-3-yicarbamoyl}-2-methyl-butyl}carbamate

* Benzyl {1-{6,8-dichioro-3-{2-methyl-1-thiocarbamoylbitylcarbamoyi}-
2,3,4,8-tetrahydro-1H-carbazoi-3-ylcarbamoyl]-2- methy[butyi}carbamate ‘

Benzyl 4-{3-benzyioxycarbonylamino-3-[3-(1-carbamoyi-2-methyi-
butylcarbamoyi}-8,8-dichloro-2,3 4 ,9-tetrahydro-1H-carbazol-3-
- ylcarbamoyllpropyl}phenyl carbonate :

Benzyl [1-[6,8-dichloro-3-(2-methyl-1-thiocarbamoylbutylcarbamoyl}-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-3-(4-
hydroxyphenyl)propyljcarbamate

6 0.1037
7 0.0079
g8 | 00453
10 0.0075
11 0.01725

Benzyl [1-[3-(1-carbamoyi-2-methylbutylcarbamoyi)-6,8-dichioro-2,3,4,9-
tetrahydro-1H-carbazol-3-yicarbamoyl}-3-(4-phosphono-
oxyphenyi)propyljcarbamate _




Assay 25 The medium was changed after incubation at 37C, 5% CO2
and 95% humidity for 48 h. The medium was replaced by

"~ LHRH-containing (10 nM) medium or medium without LHRH and test
substance in appropriate concentration. After a further incubation for 3

hours,

the cell supernatant was harvested and frozen at -20C. The LH

Table &qBtitinvagidetermined by means of ELISA in triplicate determination in

accordaige, 30w e ATy IR S LAQ)IRRBBharEeg/A BigleChlr -

instructions

ition o L -stimulated LH secretion from

rat pituitgnbereiselertetereimiancads Eﬂi’s‘?ﬁﬁce Concentration LH
(ng/ml) SD % Inhibition 4 3.3x-10 M 79.35.7 67% 4 3.3 x 10" M - - 7

3.3x10.M.194.013.2-83%d-3-33%1+-0"-M-1+94-04-3-2-4304 WMo YA N oW W

Exarppie7
N§uppr
conce
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11.6%1994793% 3310 M 198.84.2 0% Autdrbht-haameentration
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froam
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7ing hormone (rLHi) en@émg W@@Wﬂ%@bﬁﬁiﬂﬁﬁi&bi%oyi-
2562)drean 2 AmershamRhasmagia Blomsaltraiyofok HildhA azAlF -REDBa-

Lle@eyiBfe[gmmswﬂbmha{pbhmmoa}sﬂ icwbamette

nAGEOLa
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Hotff-commerciarsSottrc

days hefore the start of hé ?e@tch*ﬁﬁlé’* Bupramieyy . aeetylampngl3-methv-
1Winkelmanrf-@@&many} R’ﬁéﬁﬂfﬂﬁ
and castrated and provided with gﬁ?cgﬁe g

Animals 10

@g i 23 e iR

cargamo
athe er for p en l%lood

sampl

43ubstance, plogchsamples Wekehenylbutyrylaming]-2,3,4,9-tetranydro-1H-carbazole-

ng. 20 Assay At fhe farhol g i -{ﬁei%%re&cemammmew-

3-carboxylic acid (2-methyl-1-thiocarbamoylbutyljamide

16

B,8-Dichloro-3-{2-[3-(4-fluorophenyl)propionylamino]-3-methyl-§
0.62805 pentanoylamino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic
acid {1-carbamoyi-2-methylpropyl)amide

17

5-[3-(1-Carbamoyl-2-methyipropylcarbamoyi)-6,8-dichioro-
0.5252 2,3,4,9-tetrahydro-1H-carbazol-3-yicarbamoyl]-5-[3-(4~
fiuorophenyl)propionytaminolpentylammonium trifluoroacetate

22

6,8-Dichioro-3-[2-[3-(2-fluorophenyl)propionylamino)-4-(4-
0.02465 hydroxyphenylbutyrylaminoj-2,3,4,9-tefrahydro-1H-carbazole-
: 3-carboxylic acid (1-carbamoyi-2-methylbutyljamide

23

6,8—Dich!oro~3—{-2-{3~(2-ﬂuoro;iheny!)prop.ionyiamino]-?,-methyi-
0.0729 pentanoylamino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxyiic
acid (1-carbamoyl-2-methylbutyi)amide

24

Benzyl {1-[8,8-dichlore-3-(2-methyl-1-thiocarbamoyl-
butylcarbamoyl)-2,3,4,8-tetrahydro-1H-carbazol-3-ylcarba-
movl]-3-[4-(2-{2-[2-(2-methoxyathoxy)ethoxylethoxy}-

0.0135
' . ethoxy)phenyljpropyl}carbamate

25

| Benzy! {1-[8-chloro-6-fluoro-3~(2-methyl-1-thiocarhamoyi-
0.0042 butylcarbamoyl}-2,3,4,9-tetrahydro-1H-carbazoi-3-ylcarba-
: moyll-2-methylbutyl}carbamate
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taken and the LH level determined. The substance was then administered
orally in the desired concentration. The number of animals used in each
group was 8. At the stated 25 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 were stored at -20C until the LH concentration was
measured b A.or RIA, LH con rati ' n

R e G e T e g A e
manufacturer's (Amersham 73 Pharmacia Biotech; Biocode-Hycel)

Matedfistructions. Evaluation and statistics Since the rats showed large

_ differences in the indivjdual LH concentr?ti ns, owing.to 5 the .

The Lét RoYegIEar Blidife LeBrlbtith oFPR i VaIdes naiere fehemamt with, '

luteinizitg Substaedelit\enbaen imdicatess saydFtd gestortie iBaRIMAIRSRR) from

AmersHANEPHANONS 2K esRPlier the dAR%yaldes Alldhe ahier etanercial

points for each individual animal were calculated as relative concentration
sourcesolh i SPRRE ANEY I3 \@3REENtration before treatment. 10 Table 6:

Relative LH concentration in rat plasma after treatment with substance 7

Cell cig ﬂedosage of 100 mg/kg in Solutol HS15/1,2-propane- diol(3:1) Time

. ive LH concentration (%) (h) (averages SEM compared with the
JuvenignEeitralbatpe e tE4h ént\}\’-‘ﬁi‘@f‘.‘?%s@?ﬁ‘ﬂﬁ@% Y89 (5"3&5}{'1%‘?5{.1133{
decapit#idh; G e il ftdried verB4 EDdvetiBAd+#48eh1 G633k T 2-268 4 HEBS®)

with 0.13516 BSA and 10 mM HEPES (pH 7.4). Pituitaries from 20 rats were required to
carry out one experiment. The cells of the anterior lobe of the pituitary were separated
from the remaining tissue by incubation in Hanks' buffer with 10 mM HEPES (pH 7.4},
0.3% BSA, 1 rﬁg/ml hyaluronidase (type Vill), 1 mg/ml soybean trypsin inhibitor,
10 pg/mi DNAsel and 1 mg/mil pap_ain at 37°C for 30 minutes. A sterile Pasteur pipette
was used.to disperse the cells, and they were subsequently pellieted b'y'cent'rifugation.

~ 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 mifi

nonessential amino acids and 10 mi/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-contain'ing {10 nM) medium or medium
without LHRH and test substance in appropriate 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 accordance

with the manufacturer's (Amersham Pharmacia Bioctech) instructions.
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74 Table 7: Relative LH concentration in rat plasma after treatment with
substance 68 in a dosage of 19 mg/kg in Solutol HS15/1,2-propane-
diol(3:1) Time Relative LH conc_enjtéation (%) (h) (averages SEM
compared with the concentration before treatment) 24 105.4 127 0 95.0
9.3 +417.4 3.3 +616.0 1.5 +812.9 1.0 +1216.0 2.6 +24 65.710.8
+30 78.1 7.7 5 Ill. Demonstration of the antagonistic effect of the

Table %‘?mpo%% (?éig‘r]\eom\_/iﬁmgt%mgtgﬁr@@é&@r@%efﬁb@ ?é}dplﬁﬁi%‘ry cells

receptors of the neurokinin family (NK1 and NK2) 10 Receptor affinities
(ICSO VRy eRlpetaf & ¢bFiftiTds of the invention of the general formulae

(I, la and Ib) were measured as described by E. Heuillet et al., J.

Napuracham AN QA0 0764 (100 --ard-P Al PR T W DA Y | 1
e O antoTAmarony€trag iviot FTiarmacaol;

CTOCTTCTTI, - U0 UUU0U ro(1999
s 84 ?%@-363 (1983hceniratiencially by; ¢ ssay; 826-1 h ot puelten
catalogue). Assay

t
anci?l ssay 826-2h on page 68 ofthe 15 200

Substance IC50(BpBKi10NiH NK1 (h) 883 4806 6.4E-07 2.0 KiK2 (h)

oY e W B oY sl a Ya)
UOgJ..UI:'UU

E-068.1

-07

'SE'§73§'§DM{0,?1 (761 9E-06-84E-07 2
375

3 NK2 ()76

7 3.3x 10" M 194.0 + 13.2 83%
7 3.3x10°M 194.0 + 13.2 43%
10 3.3x10°M 118.7 £ 11.6 39%
10 3.3x10°M 108.8 £ 4.2 0%

i3 LH concentration suppression in the plasma of castrated rats

Materiais
The LH concentration in the plasma of castrated rats was measured using the rat

luteinizing hormone (rLH) enzyme immunoassay (EIA} system ELISA (RPN 2562) from
Amersham Pharmacia Biotech or of LH RIA - AH RO02 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, maie Sprague Dawley rats (Harlan Winkelmann,
Germany) weighing 190-220 g were anesthetized with ether and castrated and

provided with a sificone catheter for permanent blood sampling.

Assay _
At the start of the test, before administration of the substance, blood samples were

taken and the LH level determined. The substance was then administered orally in the
desired concentration. The number of animais used in each group was 8. At the stated
times, further blood samples were faken. The bicod 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 stored 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 accordance with the manufacturers (Amersham
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Figures 8 - 11 show competition plots measured in the NK1 and NK2
receptor-ligand binding assays with [Sar9, Met(02)"]-SP for NK1 and
[Niet"]-NKA(4-10) for NK2, and the_selected substances (68 and 76). 5 IV."
Demonstration of the saturation so ability in water for the compounds of
the invention of the general formulae (I, la and Ib) The saturation solubility
PharritaWahbwas, tstesmdnadds ageerdanes. with the following 10 description:
to initiate dissolving of the substances and to improve the wetting of the
samples, a maximum of 1% DMSO was added. The content was checked

Evalugliansang siatsiizeC UV method. The results are summarized in Table 8
Sinceb@lOWatd aRIBIIAR Sabiaiities iafiaelasdRALRMPPWaHSe AR GRPOUHY to

e SR s S PR D hele AT G, e
substésiwa HyalmdddcanbinztddB ad carbmages/Ipf 11e3ddividual LH concentrations and

corresh&APROFRMARXMANE Y IREQRME- CIRARRME BeBZY iAdividual animal were
8-d|chloro-3-[2-meth)él-1 - thiocarbamoylbutylcarbamoyl)-2,3,4

3 .’9_ U

U0 FHRAEM AT 2-RRethiAbERPRRA B RTaRSTore

treatnigeizyl [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]- carbamate Benzyl

Tabie@;[3_(1_8@53%)}1._[2_&@{}%11@? 'F}TblérQQ@t plasma after treatment with
butylcarbabisb oz 3-thchldoad 8, 1ot 0igomg tiey dhgaiatdl HS15/1,2-propane-
H-carbaap&?(@{Lﬁarbamoyl]- <0.05 WO 03/051837

Time Relative LM concentration (%)
(h) : (ave.rages + SEM compared
with the concehtration before
_ ~ treatment)
-4 874 +15.3
-2 _ 110.8+12.2
0 91.8+£19.1 -
+4 1.6 £ 8.9
+6 | 10.1+£3.2
+24 - 165.1£13.9
+48 110.6 + 33.0
+72 2684 £ 83.0
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2-methylbutyl)carbamate A2 76 Benzyl (1-{3-[carbamoylcyclohexyl-
Example 300 methyl)carbamoyl]-6,8-dichloro-2,3,4,9- from 0.38
tetrahydro-1H-carbazol-3-yicarbampyl}- WO 03/051837
2-methylbutyl)carbamate A2 Benzyl [1-[3-(1-carbamoyl-2-methyl-
Example 303 butylcarbamoyl)-6,8-dichloro-2,3,4,9- from 0.35 .
TabletBtrahydRelbtiveatiihzobBcpRaasanoji- veb DEpmegsfier treatment with
3-(4-hydrgxyphisty Berepy ihgensta AhyiKgameohitatieis o/the-propane-
metabolic stability of the compounds of the general formulae (1, la and Ib)
5 The m@'[%‘o@ﬁ&)stability in relation to liver microsomes (species human,
rat) was determined in accordance with the following description: the
substances-were—incubated-atatestconcentration of 1 or 10 pM with rat
liver micrpsomes g twiman liyege BricEOSBA8a0RNAGLOf4H| minutes with
addition gf NADPH. An HPLG MS/MS method 10 was subsequently used
_to quantify the unnfetabolized afdRiREEF StAHENYCEMRBEId relative to
100%. The results are summar{zgs ik Table=Bthelonwndiakle 9: Metabolic
stability of selected compounds in relati?rn t?nlliéelr(‘?t microsomes of various

species 15 Metabolic Metabglic stability e@ompo nd stability (rat)
(human) |Epmpound name numndiset §L12.P6 [1 h, recovery] irecovery]
Benzyl {(SL)S 1-HR)-6:8 dichlongfg_o 153 '
+4 o _ 1744+ 3.3
+B 16.0x£1.5
+8 12.89£ 1.0
+12 16.0+ 2.6
+24 65.7 £ 10.8
+30 - 781+ 7.7
L. Demonstration of thé antagonistic effect of the compounds of the

invention of the general formulae {, fa and Ib) on receptors of the

" neurokinin family (NK; and NK3)

Receptor affinities (ICs values) of the compounds of the invention of the general
formulae (1, 1a 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)
commercially by Ce-rep.(Assay 826-1h on page 67 and Assay.826-2h on page 68 of the

2005 catalogue).
Assay Substance IC50 (M) Ki (M) nH
NK1 (h) 68 14E-06 6.4E-07 2.0
NK2 (h) 68 1.6E-06 8.5E-07 3.8
NK1(h) 76 1.9E-06 8.4E-07 2.3

NK2 (h) 76 1.5E-06 8.1E-07 2.3
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((S)-2-methyl-1-thiocarbamoylbutyl- carbamoyl)-2,3,4,9-tetrahydro-l H- 7
78% 65% carbazol-3-ylcarbamoyl]-2-methyl butyl}carbamate (1 pM) 77
Benzyl [(S)-1-[(R)-3-((S)-carbamo %2-methyl b utyl carbamoyl)-6, 8
dichloro-2,3,4,9-tetrahydro-1 H- 11'n.d. 77% carbazol-3-ylcarbamoyl]-3-(4
7 phosphonooxyphenyl)- propyl)carbamate (1 pM) (R)-8-Chloro-6-fi
Figu ré’@@=3ri(?btﬂﬂ[8cﬁﬂﬁbﬂﬁxﬁﬁmﬁﬁﬁyi)aaemymmﬂeawmetmyﬁ- NK2 receptor-ligand
._.._pentanoylamino}-2,3.,4, 9-tat 0,68, 809 Yoo

i S b oA Bet (S 2 R oda ooy B S s

the se(agas\eHiREBES|EB- A Eluorophenyl)- acetylamino]-3-methylpentanoyl-
amino}-8-trifluoromethyl-2,3,4,9- 0 0 76 69% 84% tetrahydro-1
H-carbazole-3-carboxylic acid ((S)-2-methyl-1-thiocarbamoyl- butyl)amide
(10 pM) Benzyl {(S)-1-[(R)-3-((S)-1-carba-

IV. nist@matatitouti¢hebantardlierss elubiliicingmtasfor the compounds of
il Oh0ercth A AR b4 (cashazelis-yicarbamoyl)-2-methyl-
WO 03/051837 A2 butyl]lcarbamate (1 pM) Benzyl
{(S)-1-[(R)-3-((S)-1-carba- moyl-2-methylbutylcarbamoyl)-8-

The satethtixy-20B,8iStatrahgtirovids- fotample@dd frorargss@vith the following

description: to initlate dissolving of the substances and fo improve the wetting of the
samples, a maximum of 1% DMSO was added. The content was checked by using an

HELC UV method. The resulis are summarized in Table 8 below.

Tabie 8:  Water solubilities of selected compounds

Compound Saturation solubiiity in

Compound name _
' number water [ug/mli]

i carbamate

Benzyl [1-[3-(1-carbamoyl-2-methyl-

butylcarbamoyl)-6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-ylcarbamoyl]- 11 39.9
3-(4-phosphonooxyphenyl)propyli-

'thiccarbamoylbutyicarbamoy[)éz,3,4,9-
tetrahydro-1 H-carbazol-3-yicarbamoyl]-

Benzyl {1-{6,8-dichloro-3-{2-methyi-1-

7 54.6

2-methylbutyl}carbamate

| butylcarbamoy!)-6,8-dichloro-2,3,4,8-

Benzyl [1-[3-(1-carbamoyl-2-methyl-

tetrahydro-1H-carbazol-3-yicarbamoyl]- 9 150.6
2-(4-phosphonooxyphenyl)ethyl]-

carbamate

Benzy! [1-[3-(1-carbamoyl-2-methyl- Example 295
butylcarbamoyl)-6,8-dichlore-2,3,4,5- from

tetrahydro-1H-carbazol-3-yicarbamoyl}- <0.05

WO 03/051837

2-methylbutyljcarbamate
. yibutyljcarb: A2
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carbazol-3-ylcarbamoyl]-2-methyl- WO 03/051837 A2 but

yl)carbamate (1 -
pM) 78 CLAIMS 1. A novel tetrahydrocarbazole compound of the formula
(I) R§ R7 R5 HN | R4 Rg X3 ~~@2 R10 N HR8 HNR3 X N~R2 (I)R1 5
in which: X, is S or 0, or S+-0O-, X2 and X3 are independently of one

torottry

Benzqumqm{ﬂasmwewcmhetné-group chsmhpgacﬁOQ-l aryl, aIkyI and arylalkyl
methylhggggg\lgo\%gg afe-pptionallysubstituteg, in.the alkyl and/or aryl group by

to 3 substituents independently selected from the grou isti
p gopsisting of
tetrahydl}%n“:tﬂqfaﬁéd@ e\’l‘@fb\ﬁﬁ‘gy R1 apdbR2/esa 83 particular 15 hydrogen,
2-metrFBis/peaatisyhatsylalkyl or heteroarylalky} gadical, which are optionally
substituted by up to 3 substituents independently |selected from the group

Benzyl ?H"&éé&brﬂa L tHO-0-R 1% GO NRB3R 12", -OH, -O-R13,
Lg'go R13, 20 -0-S02- o 12, -0 soi‘%ipz F§sbog'z OR12, -SO-R12,

| butylcayam R BB T 3O P ONRL2RIFFS .0-COLO-R13,

tetrahy&&mm&mamz yiea@smtrymzmgﬂ%%%éilq 12R12', ~NBo- R13,

3-(4-hyglto opiERatRES, NH-C(NH)-NH2, 25 R4,
é ﬁg bﬂl)és Bﬂ selected independenfi§ of one another from the group

caonsistinag of. H l-lnl CN-—CONH2~060H—~CF3
d 79 I ’ NHZ2—~000H,—=EF3-0- olIKyI -UL,I—:S -NUZ,
an

V. Demonstration of the metabolic stability of the compounds of the general

formutae (I, a and ib)

The metabolic stability in relation to liver microsomes (species human, rat) was
determined in accordance with the fol!ow‘ing description: the substances were
incubated at a test concentration of 1 or 10 pM with rat liver microsomes or human liver
microsomes at 37°C for 45 minutes with addition of NADPH. An HPLC MS/MS method
was subsequently used to guantify the unmetabohzed amount of starting compound

relative to 100%. The resulis are summanzed in Tabie 8 below.

Table 9: Metabolic stability of selected compounds in relation to liver

microsomes of various species

. Metabolic
Metabelic
stability
Compound stability (rat) .
Compound hame : (human)
number [1h, %
[1h,%
recovery] -
recoveryl

Benzyi {(S)-1-[(R)-6,8-dichioro-3-
((S)-2-methyl-1 -thiocarbamoylbutyl-
carbamoyl)-2,3,4,9-tetrahydro-1H- | 7 - 78% 65%
carbazo!~3-y!carbamoyl]—2—methy£- |
butylycarbamate (1 pM)




alkyl, arylalkyl and heteroarylalkyl radicals; R9 is a hydrogen atom, an
alkyl, an aryl, a heteroaryl, an arylalkyl or a heteroarylalkyl radical,

preferably a hydrogen atom;
-R11, -CO-R11, -CO-OR11,

-CO-
-SO2-NHRI1; R11 is an alkyl,

5R

an aryl, a heteroary

is a hydrogen atom, or the radical
HR11, -C(NH)-NHR1 1, -S02-R11, or
[, an arylalkyl or a

BenzyhefesparyRjky asfeatartugh | 10 are optionally s
5m eﬁg%" It}#ﬁ‘ qug r|Eri1c|)(é|@9§§dentIy selected from the grd

CF3, -0

dichlore2, @G%W%Mf@rit‘:‘l C6- IkyI-hetetharyI, whe
carbad-9rauRr b sdygtisuted by one to three, preferabl

Iy selected from the group consisting
CYRIEBI2, -0-CO-(CHRCH2-0), CH3, -O-
propyl@W@ﬂEZﬂ(WﬂZ) -0-PO(NR12R12")2, -0-COA

inde endent
phosp

, -0-alkyl, and -0-(

Lbstituted by ane or more
up consisting
CH2CH2-O)n
re the,gfyl or heterogasyl,
y by one, substituents

of -O-(CH2C
S02-OR12, -3-S02-R12,
OR13,

of -Hal,
CH3; R8 is

2-0),

(R)-8~ cmbfb’e“f'f&ws 8 R FC
or (ii) is not H,

fiuow?aawa amm?ai iy
pentanaglensubiiiGentstatndeynedegntly selected from t

TH- C&HJ%LZO%N&LC%XLN!EF& dzg(S?'CF?" 'OFES'O'alkW

H2CHZ2-0O),-CH3, R

$-NRIZRIZ,Gf, 20
and R11 is an aryls
in the aryl or heter

sp assumes the me

2-metipy}4 ’éWB%?PE%?é"WFéH’H@ntIy of one another

and

nings indicate
, or an alkyl,
)aryl radical and are preferably H

where, however, at least
Ikyl or heteroarylalkyl
baryl group by one or

ne group consisting %%

d for R3;
arylalkyl,
30R13is

(10 pmyyl heteroarylalkyl or heter

R)- 3{§dfc I’ IS e gro

acetyl&mfmbfem@mzp%ﬂ@n% and

i

aminoBRiRgussHAEThe-e@mEpBuNd of the formulae (1),

tetrah? rtgl-In pclgrggzo? Az rl:nongc
tacid ((8)-2-methyi- 1~th|ocarbamoyl-
butyl)amtde (10 pMV)

e|bases with inorgan

cor

yt-arytheteroarytaikyt,amd heter
CH2-O)n-CH3, and n is an intege
physiologically tolenated salts, de
here the salts

aryt
r from 1 to
rivatives or

are.
{ 84%

Benzyl {{S)-1-[(R)-3-({8)-1-carba-
moyl-2-methylbutylcarbamoyl)-6,8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazéi-B—yEcarbamoy!}»Z—methyI~

buty'l]ca'rbamate (1 pM)

WO 03/051837 A2

Example 295 from

0%

0%

[Benzyl - {(S)-1-[(R}-3-((S)-1-carba-
moyl-2-methylbutylcarbamoyl}-8-
methoxy-2,3,4,9-tetrahydro-1H-
carbazol-3-yicarbamoyl]-2-methyl-

butyllcarbamate (1M}

Example 294 from

WO 03/051837 A2

5%

0%
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organic acids or by neutralizing the acids with inorganic or organic bases,
where the compound of the formula (I) and its salts, derivatives or
analogues may be in the form of their racemates, in the form of the pure
enantiomers and/or diastereomers 78 or in the form of mixtures of these
enantiomers and/or diastereomers, in the form of the tautomers, the
solvates and hydrates thereof an@ithéd®lymorphic forms thereof. 2. A
compound of the formula (l) as claimed in claim 1, where X1 is S+-O-. 10
3. A compound of the formula (1) as claimed in claim 1 or 2, where the

1. conﬁ)BﬁYﬁi tRrahedGrRRaels SAT PRV RIS hg dPatsidbthe carbon atom

substituted by -NH-CX3- and -CX2-NH-. 4. ARempound of the formula (1)
as claimed in claim 3, where the co und of, 15 theZ ormula (1) is in the
S configuration at the carbon atom substityted b »‘ -NH-, -R8 and
-NR9R10, and likewise in the S configurat the carbon atom
substituted by -NH-CX2-, -R3 and -GHl-NR1R2. 5% compound of the
formula (I) as claimed in any of claims 1, 3 ahd 4, where X, 20is S, and

substituted by up to 3 substituers indepe dently selected from the group
consisting of -Hal, -CN,{¢Q-O-R12 - ¥ 2RI2', -OH, -O-R13,
_0-CO-R13, -O-SCRIOR12, YO- scjimz, 02-OR12, -SO-R12,
-0-PO(OR12)(OR12"), -O-PRBIR12R12}M-0O-CRAF- R13,
-O-CO-NR12R12', -O-CS-NR12R12', -S-R12,}-NR12RI2', -NH-CO-R13,
25 -NH-S02-R12, -NH-CO-0-R13, -NH-CO- 12, RH-C(NH)-NH2. 6. A
compound of the formula (l) as claimed it €laim 2” where R8 is an alkyl,
arylalkyl or heteroarylalkyf sadical which are optigdally substituted by up to
3 substituents independently selected from the group consisting of -Hal,
in WiR)'-CO-OR12, 30 -CO-NR12R12', -OH, -O-R13, -O-CO-R13,
-0-SO2-OR12, -0-SO2-R12, -S02-OR12, SO-R12, -O-PO(OR12)(OR12",
-O PO NR %%4)2&3 -0-CO-OR13, -0-CO-NR12R12', O-CS-NR12R12',
-s-R17° NH-CO-R13, -NH-S02-R12, -NH-CO-0-RI 3, -
NH- CO NHR12, -NH-C(NH)-NH2. 35 7. A compound of the formula (I) as
X, skRimedriiagypehatimsot sadandinse B0 dsriivaradiaréaRd.], -CO-R11,
-CO-OR11, -CO-NHR11, -C(NH)-NHR11, 81 -S02-Ri 1, or -S02NHR11,
R11 is an arylalkyl or heteroarylalkyl radical which is substituted in the aryl
R1amh&2@aryidgrensbytiyred ongrrretkebstinredsinaciberiienereesistieg of -H,

froma%f? alkyl and arylalkyl radicals which are optionally substituted in the alkyl
and/or aryl group by up to 3 substituents independently selected from the

group consisting of ~Hal, -CN and -O-alkyl, where R1 and R2 are in particular
hydrogen,

R3 is an alkyl, arylalkyl or heteroarylalkyl radical, which are optionally substituted
by up to 3 substituents independently selected from the group consisting of
-Hal, -CN, -CO0-0-R12, -CO-NR12R12', -OH, -0-R13, -0O-CO-R13,
-0-80,-0R12, -0-80,-R12, -80,-OR12, -S0-R12, -O-PO{OR12)(OR12),
-O-PO(NR12R12");, -0-CO-O-R13, -0O-CO-NR12R12', -0O-CS-NR12R12,
-8-R12, -NR12R12', -NH-CO-R13, -NH-SO,-R12, -NH-CO-O-R13,
-NH-CO-NHR12, -NH-C{NH}-NH,,

R4, R5 R6 and R7 are selected independently of one another from the group
consisting of H, -Hal, -CN, -CONH,, -COOH, -CF;, -O-alkyl, -OCF;, -NO,, and
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35

5 group consisting of Hal, -CN, -alkyl, -CF3, -OCF3, -OH, -0-alkyl, and
-0-(CH2CH2-O)n CH3, and R8 is an alkyl, arylalkyl or heteroarylalkyl
radical which is optionally substituted by up to 3 substituents
independently selected from the g?gup consisting of -Hal, - 10 CN,
-C0O-0-R12, -CO-NR12R12', -OH, -O-R13, -0-C0-R13, -O-S02-OR12,
SHRRBAZRA SO2RILr BT 0ROORIZIOR12),
-O-PO(NR12R12)2, 0-CO-0-R13, -O-CO-NR12R12', -O-CS-NR12R12',
-S-R12, -N RI2R12', NH-CO-R13, -NH-SO2-R12, -NH-CO-0-R13,

RY  -NH-EOyNIRAR, aldkh; CANHRMKNEH 22 528y A eofmiewadybf gie fovtaind (B a
a ' i lai i5~either -C1-C6-alkyl-aryl or
g]&%@ga k?/lllg ﬁﬁgﬁﬁf%iﬁﬁeﬁ%&gﬁ%@@wl group is substituted
by one to three, preferably by one, substituents independently selected

R10 fremuthedegen eonsistingtef r@HGHICH2-ODACH3,-CO-OR11, -CO-NHR11,
-O0=-CO)s 20),-CH3, -O¢ R12, -O-S02_R12,

i C@%ﬂ&%ﬁ(ﬁ L )g ’-56&%;@'%% Y2, -0-CO-OR13, -0-CO-
NR12R12', and -O-CS-NR12R12'. 9. A compound of the formula (1) as

R11 Cliairl]ae@zgwau am,larnétért@ﬁy(j,mfa@eymgast a)neta::jasefgrabw ratileaistinion
of the radicals R4, R5. R6, and R7, prefer X o
hf?i o) Zhr? %?a]oﬁwssl.l %it %oﬁ}’pgﬁ%é) {)P% éefgﬁlr?%ﬁﬁ?l a’s C%glﬁ%gﬁlﬁyg aljr%c’é%d
witere thee gemiipalerRiStiNgdoOR6ake eblchaiMy dfdgerCtbm Soid: ttie- gl ca8d

Igﬁ;_grg)%@eggedindependently of one another from the group
consisting of -H, -Hal, -CN, -CF3, -0-alkyl and -OCF3, 30 and are
preferably -H, -Hal or -CF3. 11. A compound of the formula (1) as claimed

R8  inslaith-Coalitiereyther radicAtRakig-Peisraanll andane thaiciYR?isheiaresry!

RO fl g et gl A ity
0 , wnere an re eac . - .compoun r

A CRRH i B B O (2 i, SRS D o AR A e
prEfeabiy1a,C1-Ca-aRp Catiickt-Dd-Bitompotth$ OB Térmulalrbes-R12,
C@Iﬁfgm@%@hﬁ'@ms—é- RrvbereR1 Tane RdRase eacha-kydmaen,
atom., .

_ . A compound of the formula (I) as claimed in any of claims 1 to
mpg{,r@—r@&@m R12, or, , ‘

where, however, at least
(iy X isS, or
(i RtOis notH, and R11is an ary!aikyl or heteroarylalkyl radical, which are
substituted in the aryl or heteroaryl group by one or more substituents
independently selected from the group consisting of Hal, -CN, -alkyl, -CFs,
-OCF;, -OH, ~C-alkyl, and -O-{CH,CHz-0),~CH, '
R8 also assumes the meanings indicated' for R3;

R12 and R12' are independently of one another H, or an alkyl, aryialkyl, aryl,

heteroarylalkyl, or heferoaryt radical and are preferably H,

- R13  is selected from an alkyl, arylalkyl, ar‘yl; heteroarylalkyl, and heteraaryi radical,

or is the group -(CH,CH-0),-CHs, and
n is an integer from 1 to 10, preferably 1 {0 6;

and physiologically 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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and, if present, R12 and R12' are each a hydrogen atom. 1 0 16. A
compound of the sormute claimed in any of claims 1 to 15, where R13 is ,
0) as ca phenyl-C1-C4-alkyl radicg}, or the group -(CH2CH2-O), CH3. 17.
A compound of the formula (1) as claimed in any of claims 1 to 16, where
RIO is the radical -CO-R11 or -CO-OR11 or the radical R11. 15 18. A
organicanigeundohthedtring it Bcids okiinied gaRIRPOPIEANRPASEP17, where
R%jl isI a Eh(;nyl -C1-C4-alkyl radical, preferably a benzyl or phenylethyl
radical, which is substituted in the phenyl group optionall one 1q .
where 1. £0F1IERALN BRABTHRD () ghThGEEH é %%’é@é’y Rbg's Péé{‘“‘é% HahPd
the fommmnmam@s-mamﬁmymamyl @6 «CRBIcOTF JndIM diastereomers
orin trzﬁ m%z% %I%drgggf %égggrgﬁgo%s%@&%ﬁ%tg%@ﬁ%dn%@%ﬁ@f DR

s claimed’in any o Ims 1to 4, where X1is0, S nd X3
tautom@e@wdvaﬁmﬂaﬂwfmﬁ%‘%éf@é%ﬁ a7, i el AR e BT eéa% -alkyl
radical, preferably C1-C4-alkyl radical, R4 and R6 are each a hydrogen

R5 is either a hydr at I [ 30 R9
> R SRR S R B T e SR,
radical R11, R11 is a phenyl-C1-C4-alkyl radical, preferably a benzyl or
3. PR oA Byhpa&h% *’ﬂ%.*l?iﬁha I@)swamm@d in therphenyt grorpeaptiamatiydaynd
one to er ne or. two e
of e a3 b Eona iy S S e e
and -GRR2EiIHEA-alkyl and -O-(CH2CH2-0), CH3, and R8s a :
phenyl-C1-C4-alkyl radical, preferably a benzyl or phenylethyl radical,

which is substi n nyl grou ubsti
A R e
the forGtd® anid IOHRCK ORTIZMGRIC, &@@@@mm@umh% tRYweverNEr

and r@é@u@ Xnlf !§e@fs§ cw R11ei%8rp0amidh O tatmlisampsatetaliyc by

benzyl or phen
~NH-CXz-, -31/5{3 arl?d C% -N 1 2

5. A compound of the formula (1) as claimed in any of claims 1, 3 and 4, where X

is S, and R8 is an alkyl, arylalkyl or heteroarylalky! radical, which are optionally

substituted by up to 3 substituents independently selected from the group consisting of
-Hal, -CN, -C0O-0-R12, -CO-NR12R12', -OH, -O-R13, -O-CO-R13, -0-80,-0R12, -O-
S0,-R12, -80,-0R12, -SO-R12, -O-PO(OR12)(OR12’), -0-PO(NR12R12"),, -O-CO-0-
R13, -O-CO-NR12R12", -O-CS-NR12R12', -S$-R12, -NR1ZR1Z, 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 hetercarylalkyl radical whic:h are optionally subsfituted by up to 3
* substituents independently selected from the group consnstmg of Hal ~CN, -CO-OR12,

-CO-NR12R12', -OH, -O-R13, -O-CO-R13, -0-SO,-0R12, -0-50-R12, -S0,-0R12, -

'S0-R12, -0-PO( (OR12)}(OR127), -O-PO(NR12R12');, -0-CO-OR13, -O-CO-NR12R12',

-O-CS-NR12R12’, -8-R12, -NR12R12', -NH-CO-R13, -NH-80,-R12, -NH-CO-O-R13, -

'NH-CO-NHR12, -NH-C(NH)-NH.

7. A compound of the formuta (1) as claimed in any of claims 110 4, where

R10 is the radical -R11, -CO-R11, -CO-OR11, -CO-NHRT1, ;C(NH)-NHR‘I’E,
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radical, which is substituted in the phenyl group by at least one substituent
independently selected from the group consisting of -Hal, -C1-C4-alkyl,
-CF3, -OCF3, -OH, -O-C1-C4-alkyl and -O-(CH2CH2-O) CH3, R8 is also a
C,-C6-alkyl, preferably a Cl-C4-aﬁ<&/I radical, or a phenyl-C1-C4-alkyl 10
radical, preferably a benzyl or phenyiethyl radical, the radicals optionally
be '@g_prsgp;u@@ Q}L@%bsﬂtuent selected from the group consisting of
-OH, -0-R13, and -NR12R12'; R12, R12' are independently of one
another H, or a C1-C4-alkyl, benzyl or phenylethyl radical, preferably H;
R11 18 Ri3asysiacted freteroaGiRd-atiditadheniphOs Gabslitytednid ghengty! or
r [ : -O).:
ﬁ%@%ﬁ%ggj&;f:&& g;glgﬁe_ ﬂ?o?ygu@guﬁaglﬁs%%&n&%ﬁrg@y@tgswﬂrmm

phenet dic n is an integer from 1 to 6, preferably 4. 20. A

cerApBuRansisiagoRhuTl) A blatAted in"Ghim 1¢CTmer8 o R12[EY8 opnd
SeQcrielerably S:iRarand R8 are each a C1-C4-alkyl radical, R4 and
R6 are each a hydrogen atom, R5 and R7 are each Hal, or R5 is a
hydrogen atom and R7 is the group -CF3, R10 is the radical -CO-R11, 25

R8 R Bisalkybraryldcprshatamanyaivaradicea hidosmatraiusestenga by
OpuR Q%lﬁ%@it%??&ﬂﬁ@&ﬁéﬂu@zﬁﬂg Chm@ﬂézﬁdﬁi?ﬂ}tt‘@&?@mcﬁf?]mﬁhg @T%?I' -
consist -Hal, - ; m eformu -
o A o o NRPE 0 Xt OO & Ay A Mot AT i
atRRORRedHERMRNAgEP AR, RERAPRIACREEh Hf, Oy &3 272,
hygregen.aien amsl®y-isiherarpup-cCES NRIQRs the ragieal -GO-R1dror2,

BN RIG TS Fer Nl T By e S KAt i

R8Hs.a C1-C4-alkyl, benzyl or phenylethyl radical, where the phenyl
radical is optionally substituted by -OH. 22. A compound of the formula

1) as claimed in claim 19, where . . L
(A? compound of the formuia (B as claimed in any of claims 1 to 4, where R8 is

8.
either ~C;-Ce-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,CH-0),-CHs, ~O-CO-(CHCHzO),-CHs, -O-S0;~

OR12, -0-80,R12, -O-PO(OR12)(OR12), -O-PONR12R12'), -0-CO-OR13, -0-CO-

NR12R12’, and -O-CS-NR12R12".

9. A compound of the formula (1) as ctaiméd in any of claims 1 to 8, where af least
one, preferably at least two of the radicals R4, R5, R6, and R7, preferably R5 and R?7,

are not hydrogen atoms.

10. A compound of the formula (1) as claimed in claim S, where the radicals R4 and
R6 are each a hydrogen atom and the radicals RS an.d R7 aré selected independently
of one another from the group consisting of -H, -Hal, -CN, -CF;, -O-alkyl and -OCF3,
and are preferably -H, QHaI or -CFa. '

11. A compound of the formula (I) as claimed in claim 10, where the radical R5 is H
or Hal and the radicail R7 is Hal or -CF3.

12. A compound of the formuia (I} as claimed in any of claims 1 to 11, where X, and

‘Xz are each O,
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5 X1 is S or S-O preferably S, R3 is a C1-C4-alkyl radical, R4 and R6 are
each a hydrogen atom, R5 and R7 are each Hal, R10 is the radical
.-CO-ORl 1, 10 R11 is a benzyl og-phenylethyl radical which is substituted
in the phenyl group where appropriate by one or two Hal atoms, and R8
is a C1-C4-alkyl, benzyl or phenylethyl radical, where the phenyl radical is
13, @ptiomaitysdisdtinadoriyiadih 285 ENACMPY A ¢BItRd fErii4)%ES 1
a Cg-csqﬁl{gﬁ%éﬁbgl?‘mégawgr@ré}éﬁ@i’ rac¢ap'-O preferably O or 5, R3is a
C1-C4-alkyl radical, R4 and R6 are each a hydrogen atom, R5 and R7 are
each Hal, or R5 is a hydrogen atom and R7 is the group -CF3, 20 R10 is
14,  thectanicaln€6l-Re Fom@DUDRY tjarnaddraanengl Faphdnipcthy iR ar |

and R%l\_#}ié%é%ﬁ.g jSgtg?ﬁ. phenyl group where appropriate by one or two
al atoms, and is a benzyl or phenylethyl radical, which is substituted

in the phenyl group by a -O-PO(OH)2 radical. 25 24. A compound of the
15.  fareutadims slaimecrinuain ds adiSeselaciey froveite Youls consitin

.. Of : 4-chlgraben
d, if 4 12' are each g hydrogen atom.
and, ?(@f-ir]( - ?(E% -ca?[)amgylfﬁz- ert%gylprogwcarbamoyl)-&8-dich|oro-
2,3,4,9-tetrahydro-1 H-carbazoi-3-ylcarbamoyl]-2-methylpropyl}carbamate
16. (%)so%%:(ézﬁﬂ@ﬂh@ﬁ@%{ﬂ&kﬂaa claimed in any of claims 1 to 15, where R13 is
J(R)-3-((S)-1-carbamoyi-2-methy Icarhamgyl)-6,8-dichioro
a phené@%ﬁ%ﬁ@t&a@gﬁ KN gé% -J%%E%an%@?%methylbutyl}carbamate_
- (2), 4-chlorobenzyl _
17. %ﬁ?{)ré{lﬁﬁhé%hﬂm@m&mwmuﬁyiﬁﬁyhﬂmeyﬁs&8ed16hl@inefe R10 is
2, -tetr ro-|H-carbaz I-3-ylcar yl]-2-methylbutyl}carbamate
the rad@if (ﬁ?g%% %Ehﬁ%ég@ﬁ(gﬁrzgﬁ-Eécfﬁ%ﬁrmenyl)acetylami
nol-3-methylpentanoylamino} 35 ' |

%A%érﬁﬁ&.‘i@w&%*&rﬁﬁ&@%@kﬁc&ﬁ@éﬁ%ﬂi@yaﬁidiaims 1to 17, where R11 is

18.
‘ ((S)-1-carbamoyl-2-methy|- butyl)amide (4), 85 _(R)-6,,. . L
a phe@hEﬁB‘r@%‘ﬂ(ﬁﬁ%—(§f%%%?g) ear:;bfe{]czé' yl%rm?n()eﬁger%hg{h{/?gécﬁtién%@‘l%?nils

substitoield in the phenyl group optionally by one to three, preferably one or two,
substituents independently selected ‘from the group consisting of -Hal, -C1-C4-alkyl,
-CF3, -OCF3, -OH, -0-C1-C4-alkyl and -O-(CH2CH2-O)n-CH3.

18. A compound of the formula (1) as claimed in any of claims 1 to 4, where

X4 is O, S or §°-0,

Xy and X; are each O,

R1 and R2 are each a hydrogen atom,

R3 is a C-Cg-alkyl radical, préferabty C,-Cealkyl radical,

R4 and R6 are each a hydrogen atom,

R5 is either a hydrogen atom or Hal,

R7 is ejther Hal or -CFs,

R9 is a hydrogen atom, |

R10 is the radical -CO-R11 or -CO-OR11 or the radical R11,

R11 s a phenyl-C-Cg-alkyl radical, preferably a benzyl or phenylethyl radical, which

| is substituted in the phenyl group optionally by one to three, pfeferably one or
two, substituents independently selected from the group consisting of -Hal,
-C4-Cy-alkyl; -CF3, -OCFs, -OH, -O-C4-Cy-alkyl and ~O-(CH;CH2-0),-CHs, and

'R8 . is a 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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2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid
((S)-1-carbamoyl-2-methyl- butyl)amide (5), 2-chlorobenzyl
{(S)-1-[(R)-3-((S)-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichloro- 5
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate
(6), benzyl {(S)-1

-EReBBgichlepo-3-((S)ea-nmathydi; thiecarbamaythugHcabampyii-g, 3,4,8nd

L%({)}%ﬁg%(ﬁ%Sgsw%ﬁt:g-_%c&@}g%@gk2-methylbutyl}carbamate (7),

4wf(8)e3 Hmremdnrgidaasdnylamino-3-[(R)-3-((S)-1-carbamoyl-2-methylbutyl

Lﬁflrbg@gy@;gﬁ-dichloro-z,3,4,9-tetrahydro-1
-carbazot-3-ylcarbamqyllpropyl}- 10 phenytcarhonate (8), benz

O 1R e e B R B P & R hery 81

9- tetratmyided-Which is substituted in the phenyl group by at least one substituent

g')cirgﬁ‘&é’p&é!&ﬂ@%@%{k@-%-;P.hw@mm@am@emymé@m@gm

nz
- [(S)-1-[F%—6%%%1%@@((@1):%??\%;%W-tﬁd&%’?lﬂ&%%iﬁa%*/‘l‘éarbamoyn-z,
3/89s 20 a C,-Cs-alkyl, preferably a C4-Cy-alkyl radical, or a phenyl-C4-Cy-alkyl
ﬁg&%@géergg@tﬁ&’%%ﬁﬁw'SPB%GW&Q-ﬁéakaﬁ,r%%&ex&p&%#@@r%@mg
(SRR Ty et saiReted oty (Ba8mnB e BlaR A0 2, 54 813
t%thahgﬂwzkml'; |
-carbazot-3- rhamoyll-3-(4- h I

) s
-tridicarbrigfevablityicarbamoyl)-2,3,4,9- tetrahydro-1 :

R13 '{E@éﬁ%@@&'mghﬁmﬂk&(%@hﬁ%hmmpbem)ﬂ}mgpyﬂd‘@m,amasethe
AR S BRI A SR e TRl ang

n is arpi@ege-feoratlyti 6. Prefersalyote-3-carboxylic acid
((S)-2-methyl-i-thiocarbamoyl- 25 butyl)amide (13), (R)-6,
8-dichloro-3-[(S)-2-[2-(2-flugrophenyl )acetylaming]-4-(4-hydroxyph

20. n@i%”f&‘?ﬁh‘ngé\?}%ﬁa%é%‘@mt%%&%’ga-\ncér K075 e@‘-%:raerboxyl)i(g IC;ch(ied

X:  ((SEDnithyl-peierablriFamoyl-butyt)amide (14), mono(4-{(S)-3-[(R)-6,

=3 ang-ﬁgzg}grgégﬁ(gsc);gdngmyglégfggparbamoylbutylcarbamoyl) 30
2,3,4,9-tetrahydro-1H-carbazot-3-ylcarbamoyl]-3-[2-(2-fluorophenyl)acetyl

Ré andritinate SRSV PHERAThESate (15), (R)-6,
R5 an8-Hiclereadh{(BrbtRGAd adrppbeayopamtyfiniatop nmegthGinentanoyla
ming%— 2,3,4,9- [gg dro-1H-carbazole-3-carboxylic acid
R10 (('§)t- -craarg;aa%é%- -rﬁét’hyl- propyl)amide (16), :
R11 is a benzyl or phenylethyl radical which is substituted in the pheny! group by
one or two substituents independently selected from the group consisting of

-Hal, -OCF; and -OCH,.

21 A compound of the form(_ﬂa (1) as claimed in cfaim 19, where

Xq is O,
R3 is a C4-Cy-alkyl radical,
R4 and R8 are each a hydrogen atom,

R5 and R7 are each Hal, or R5 is a hydrogen atom and R7 is the group -CFs,
- R10 s the radical -CO-R11 or -CO-0R11 or the radical R11,

R11 is a benzy! or phenylethyi radical which is substituted in the phenyl group by

one or two Hal atoms, and -
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(S)-5-[(R)-3-((S)-i-carbamoyl-2-methylpropylcarbamoyl)-6,8-dichloro-2,3,4,
9- tetrahydro-1 H-carbazot-3-ylcaghamoyl]-5-[3-(4-
fluorophenyt)propionylamino]pentylammonium trifluoroacetate (17), 86
(S)-6, 8-dichloro-3-{(S)-2-[3-(2-hyd roxyphenyl )p , _
Re  repirapiae}i3-beatysenthroylethy! radical, where the phenyl radical is
inok2, 3 4, dtelkahydre,H-carbazole-3-carboxylic acid
?? il-Esl-c§rb3molyl-2-i;%?gthylbutyl)amide (18), benzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichioro-2,3,4,
22 % bdietelrydldthe formula (1) as claimed in claim 19, where
H-carbazagl-3-yl a %yl]-Z-[4-(2-{2-[2-(2-methoxyethoxy)ethoxy]-'
Xooo g %f§%%k}%§§é?lyrfetﬁyl}carbamate (19), (R)-6,
R3  8schcPidpeBlySRIGH. [2-(2-{2-[2-(2-methoxyethoxy)ethoxy]ethoxy}ethoxy)-
r4 andREMA RIS MaRYGed-3torgthylpentanoylamino)-2,3,4,9-tetrahydro-1 H-
rbazole-3-carpoxylic acid ((S)-1-carbamoyl-2-methylbutyl)amide (20),
RS anégﬁﬂ%ergaﬁg’?ﬁﬁ 1?2°_mett~nvvo4hnw\othnvAothpxy}ethoxy) iu

R10 * phdnyPrtica)aitdR Blmethylpentanoylamino)-2,3,4,9-tetrahydro-1

=11 ?g%%§§ : I%T g;%{pgwé Q—ﬂﬁé&!ﬁ(@)sb—%bﬁl)ﬁa@hﬂ-m ﬁthpbe]zmzl)a%@gf@%?
-6, 8-dichloro-3-[(S)-2+3-(2:flugrophenyl)propionylamino]-4-(4-hy

rBQ%CFPéW)t/‘F)Q’B&Rﬁnyg{‘fRO%é,%’t,cf[fg-‘t%ﬁ%hyoho-lH-carbazole-3-carbox lic, .

RE  asich((G)d-dBytabrandybn-phemysbinyIasitak (wbsreriie ghgny! radical is

‘ cg‘gcﬁ%-gr}{@)ﬁgﬁ@té%»ﬁyq@ghenyl)propionylamino)-3-methy|penta
noylamino}- 2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic acid
((S)-1-carbamoyl-2- methylbutyl)amide (23), benzyl

23, {(SrdritR)r6 8idiehforovde (5)a2-srimad InisieEarbanit@utyicarbamoyl)-2,

348: L0 teuVgrordaply O or S,
X I—i-ca'rbazroI-3-y|’cgrbam03%]-3-[4-(2-{2-[2-(2-methoxyethoxy)ethoxy]-

R3  dtmd sy sRdisHpropylicarbamate (24), benzyl

R4 and(85 ki By ehiyregduators-((S)-2-methyl-1-thiocarbamoyibutylcarbamo

'?§' is a hy i -CF
h Hal, or R5 is a hydrogen atom and R7 is the group 3
RS ang’ ,74,a§§tg?r%hygro-lH-carbazgl-3-$/‘llcarbamoyl]-2-methylbutyl}carbamate

R10 (Isthe3adieylrzjf or -CO-OR |
R11 {ShbIR)IIheAyrarharaaiaPwhethidsutyitarsahiofip 6/8aitorews yegere

(Zf%élrgft%% raf' Oc%r(%éojﬁg@gza%%y’lg%bam()yl]-z-methylbutyl}carbamate

RS {(SpbHRYI((S)eD:daindrasyea. whislyiayRsligian dy e B graeP by 3

ZL%ﬂ;%ggq?%qgégH-carbazoI-3-y|carbamoyl]-z-methylbutyl}carbamate
(27), 3,5-di fuorobenzyl

{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-
24, A compound of the formula (i) as claimed in claim 1 or 19, selected from the
group consisting of |
4-chiorobenzyl {(S)-1-[(R)-3-((S)-1 -carbamoy{-z-methy!propyicarbamoy!)-el,s-diphioro-
2,3,4,8-tetrahydro-1 H-carbazoi~3-yicarbamoy1}¥2-methylpropyl}carbamate (1),
4-chiorobenzyl {{S)-1 -{(R)~3~((S)~1 —carbamoyi_~2-methylpropylcarbamoyi)-ﬁ,8-dich!0ro-
2.3.4 9-tetrahydro-1 H-Carbazol-&yicarbamoyl}~2-methylbutyi}carbamate @),
4-chlorobenzyl {{S)-1 -[(R)-Su((S)~carbamoyi-z-methyibutylcarbamoyi}-fi,8-dich|oro~
2,3,4,9«tetrahy‘drb-1 H-carbazol-3-ylcarbamoyl]-2-methylbutyljcarbamate (3},

| (R)—ES.8-6ichEoro—3-{(8)—2—[2~(2—ﬂuorophanyl)acetylamin0]—3~methylpentanoylamino}-

2,3,4,9-ietrahydro—1H-carbazoie-s-carboxyiic acid ((8)-1-carbamoyl-2-methyl-
butytyamide (4), o
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2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-2- methylbutyl}carbamate
(28), 30 3,5-dichlorobenzyl
{(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-di-
chloro-2,3,4,9-tetrahydro-1 )
H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (29), 3-fluorobenzyl

(RS, é@)aﬂkl@{ é@ﬁ ??W%SM%%ME&MQHH@PWQW&M@M%}-

%ﬁ)f %gé?éﬁygf%?g%%rgg;g?ezglc%al)gg%{?ca moe/!l 2 ngqyéglgbgggggp? Eﬁyl
&(ﬁgfwm&(@) 1- carbamoyl -2-methylbutylcarbamoyl)-6,8-dichloro-

2-chlo gﬁ ﬁ% IR én@sj‘?ﬁ FUsEmERER deriamate

Zﬁﬁyaﬁwﬂbz%ﬁﬁym ga}flﬁg) 3 g%&@}%mylbuty!}carbamate (6),

benzy?{é%ﬂqﬂﬂﬂmmdr@wibkb@(tamwaruamwwﬂmuwmmmmm@m,9-
ar .
AR 8 A carbamon 2 et IR o

benzyﬂ@d(&;ﬁgmrgyﬁ@ma@@yiamsno -3-[(R}- 3 ((S)-1 carbamoy! 2 methy!buty{
EeaibezlsSeyiranbamoyik 2-metniayviicashemate 516 addiprobezy|

%g%i ﬂr@(t S ?ih;(?rrg ?Lmoyl -2-methylbutylcarbamoy!l)-8-chloro-6-

benzyH{SarbﬁiﬁKB{walrmmempﬂ Aeteirbylearbam -8 8-Aichianotobddzyl
(SRR S bd-crsbamaviRone by bbb enshiargs- 10

fluoro-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyi-2-methylbutyl}carba
Ry @"”(%@) s;glﬂuorobenzyl

benzy] (B34 H{R)-8- (8 ):tiwarBd(Bod-Ratithiihingrhanoibyve Bhaemgice. 3.4.9-
?e@a thﬁ@mfgﬂ'&gol 3-ylcarbamoyll-3-(4-hydroxyphenyl)propyljcarbamate
H-carbazol-3-ylcarbamoyi]-3-(4-hydroxyphenyl)propyl]- carbamate (37),
9. -fluorobenzyl

benzy[([@-}l'}[(H@}&((SMFB&M%MWE&&MMM&&W}CBiM&ﬁlév&

g t%?[‘é!%f I-3-ylcarbamoyi]-3-(4-phosphonoo hen propyl-
éé da§o car amoygll -3-(4- h{/éroﬁyghengll)propxﬁflp amate (39),

%(Qﬁﬂ%ﬁﬁ)ﬁﬂéﬂyl)ethyl

'benzy{@jl?{(@-é e@usﬂicﬁarbamwhammhwbmmmbmwbymeasbamoyn -2,3,4,9-

trahydro- 1
azo% y?((ar:%r qu’ ?H)llgu(tyl}carbamate 20 (40),

' Ehmcmiﬂenxy;bhenyi)propyl}carbamate (12),
(R)-6, 53 cﬂxr&&afggg '9499 @thﬁ%?ep%é@by%&wéhyhézmémmmﬁuwmno}_

carbamo

RN e e R e h e

bﬁ.&)ﬂ)biﬁﬁlﬂ}r&emloro -6-fluoro-3-((S)-2-methyl-I -thiocarbamoylbutyl-
(R)-B,8—dichEor5—3-[(S)—2~[2~(2—f§uorophenyl)acetylamino}-4*(4-hydroxyphenyl)butyryt—
" aminoj-2,3,4,8-tetrahydro-1H-carbazole-3-carboxylic  acid {{8)-2-methyl-1-thio-
carbamoyi-butyl)amide (14},
mono(4-{(S)-3-[(R)-6,8-dichioro-3-((8)-2-methyl- 1-th|ocarbamoylbutylcarbamoy!)
2,3,4,9-tetrahydro -1H-carbazol-3-ylcarbamoyll-3-[2-(2-fluorophenyl)acetylamino}-
propyliphenyl phosphate (15), '

\ (R)-G,S—dichloro—S—{(S)-2»{3—(4-ﬂuoropher}yi)propiony%amino]-Bfmeﬂwylpentar}oyiamino}—

- 2,3,4,9-tetrahydro- -1H-carbazole-3-carboxylic  acid ((S}-1-carbamoyi-2-methyi—
propylamide (1 6),
(S)-5-U(R}-3-({S)-1 carbamoyi-z-methyipropy[carbamoyl) -6,8-dichioro-2,3,4,9-
tetrahydro-1H-carbazol- 3~ylcarbamoyi} 5-[3-(4-
fluorophenyl)propionytamino]pentylammaonium trrﬂuo_roacetaie (17,
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25
carbamoyi)-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}-
carbamate (42), 2-fluorobenzyl [(§}1-[(R)-6,8-dichloro-3-((S)-2-methyl-I
-thiocarbamoylbutylcarbamoyl)- 2,3,4,9-tetrahydro-1
H-carbazol-3-ylcarbamoyl]-3-(4-hydroxyphenyl)propyl]- carbamate (43),
(S)-6 E@Gtﬁafhn@rﬁ}l{)(éhz?y[s (2-hydroxyphenyl)propionylamino}-3-methylpentanoyl-

J@%&}E@aﬁaﬁﬂshﬁﬁg 3H(Sre-mattylchrioaarbamay hyutyicasbamopty-2-
2,3,4.9-tetrah

rpﬁgé)f@é{%’&aﬁqﬁ%ém&moyl] 3-(4-hydroxyphenyl)propyl]- carbamate (45),
benzyl I{BRIADRYIL(IBY1-carbamoy-2-methylbutylcarbamoyl)-6,8-dichloro-2,3,4,-

o718 I BSrdichienesdi-

tgt?gyt%ﬁ')ﬁ §§§Q Iﬁeéorarbazf:g%l ﬁ@%&%@oﬁ%@%ﬁﬁﬁ%utyl}car@amaé,}
Qmmgaom}gkmyﬂgmyl}carbamate (19),

(R)-6 é(&bﬂé&@kw%@mwezmwmmmamwm%mm

SR SR e SRk A pbamay S anetbryicethamate
csmawﬂﬁtcgrmﬁgﬂmgiwébaﬁ%’ %%‘&éﬂ%%’%ﬁaéﬂt%%%ro 1
(R)-6, #&%‘%@L@yl@@mgm&q@wthu%wmmm \(48)oxylethoxy)-
2 S dlrneth%aég‘éll %‘mx1 ent “°’éﬁ1m’|%?}t ga%bgé%e]tgavydro-ﬂ—{ ~carbazole-
ﬁichtbcgyﬂ@@(@ﬁ«émmoyi -2- mathy[but};fi)am;de (27},
(R)-8, E'o‘?@i‘i%@ﬁ@fléqﬂl@n%ﬂo%ﬂeﬁymﬁblwwﬂgarbmmawt&wmxypheny;y

2-methoxybenz 3
%qul&twa, %(gff E%tnrﬁgﬁ%?/ﬁ? cartt?]a% tﬁccgrrgg g?/l) 6,85 fchloro Sr
@&éxﬁaﬁiﬁalmmwbliw)@aﬂl@z@%rylcarbamoyl] 2-methylbutyl}jcarbamate

(R)-6, é5h&|1 hl o {(S{) 2’1[22 {32(%I -fiuoro han}I/I)ptrop;onylarngo} -3~ mefhytpentanoyiammo}
chloro- uor ylethylamino]-3-mgthylp Q
2.3 4 YtedRANYEd! ﬁ"@g oxyllc & ((S)-1 ?@f Ea%gﬁ%!a@@ioz
methyihaity)zmide (52), 2- trlfluoromethylbenzyl

benzyﬂi%%}%@ % R lga@g(%ﬂ Ay Bidsaany ey Rdtbamoyt)-2,3,4,9-

3,4,9-tetrah

| ﬁ*@mﬁ@d%%Hﬁbﬁrgdg}ﬁazbﬁﬁ%ﬂ%ﬁrﬁdﬁyﬁ%ﬁ&?ﬂ&r#?a{B@t&%?femOXY)em°XY3
bMﬁ?%pybpyl}carbamate (24)

be“zyfﬁ% %@éé@gie raﬁ{% %/—5 azol ylcargﬂml&zﬁﬁg%t?ylﬁgn 5%carb
. A/DALS- t@zﬁﬁ;@i@rﬂbbmmgmﬁyﬂéﬁ%amoyi —methylbuty!}carbamate

) BaptByloute Rybbrfoy!)-6,8-dichi
3- met&?%?]n%% ;&ggtetrah%Q}WJcar Y Ry yl)-8,8-dichioro-

B SRR A BB 29

2 6-diflutsiBueremetBpryRP2YKS)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-
YAl URB MR Ac R gpibHp s GaEy R &afbamate (27),
3,5-diflucrobenzyt {(S)-1 [(R} -3-((S)-1-carbamoyl-2-methylbutylcarbamoyl}-6, 8—d|chioron
| 2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2- methylbutyl}carbamate (28},
3,5-d|chlorobenzyl {(S)1-[(R)}-3-({S}-1- carbamoyl 2~methylbutyicarbamoyl)-6 8_-dli—
chloro-2,3,4,8-tetrahydro-1 H-carbazol-3-ylcarbamoyl}-2-methylbutyljcarbamate
(29),

3-fluorobenzyl {(8)1-{(R}-3-((S)-1 -carbamoyl-2-methylbutylcarbamoyl)-6,8-dichioro-

'2,3,4,9~tetrahydro~1 H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (30),
2-ﬂﬁor0benzy1 {{S}-1 4(R)-3-((S)-1 ~carb_amoyl»2—methylbutyicarbamoy[)—ﬁ,&d ichloro- -
2,3,4,9-tetrahydro-1 H-carbazol-3-ylcarbamoyi}-2-methylbutyljcarbamate (31),
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- dichloro-2,3,4,9-tetrahydro-1 :
H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (56), 4-fluoropenzyl
{(S)-1-[(R)-6,8-dichloro-3-((S)-2-methyl-1-thiocarbamoylbutylcarbamoyl)-
2,3,4,9-tetrahydro-1H-carbazol-3 %?carbamoyl] 2-methylbutyl}carbamate
(57), 25

3-chlokBeh 1d'Ch d;é% 2(B-tcHpsrephenybethyiaminets3msthglpesitaney-

amino tet ro-i rb zole arb
%éffeavsamw R A o e buffidroemate (32),
3,5-difBsaiohtoroA3-{{S)-2- [@{@6{6bﬂh@a‘ﬁphmwl)ao'@gtmﬂﬁptyicarbamoyl) -8-chioro-6-
lami B AR Jnethylbutylicarbamat
iII]|9c%:r§r z%}g%qug ﬁg&ﬂ})}(ﬂy‘i}@ gg%?%?%}?{;rbamoyl% 38 tmyetﬁ))igﬁ;l)znrﬁdee
@5@) 4-fluorobeezyl

3-fluoféSrf(R)-8-HprpIRABAI6I3H(SIamati s thytedyizameyibulyB-chioro-6-

arbamoy)) Sesraydrecl or. a.yicarbamoyl)-2-methylbutyljcarbamate
%'grbazglggf% t86za%§noyl -2- me?hylbyu(t:glr} acarga]lmate( 0) ?,

&dichloro-3-{(S)-2-[2-(3-fluorophenyl)ethylamino]-3- methylpentanoylamln

: 2—ﬁuo:‘éb§5z%l3 4,9- {(ﬁqahxmpsqkﬁparbamm@ﬂeamwmmtdarbamoy[)~a-cmoro~6~

2 ST SRS DA AT 0 p metyiutycarbamate

{3amino}-6 fluoro-2,3,4,9-tetrahydro-1H- carbazole 3-carboxylic acid
3-fluoiéBeréymethy 815 ‘It[(mamﬁﬁ@%bhﬂﬁﬁw@aﬁéﬁwlbuty{carbamoy{)—ﬁ 8-dichloro-

DT e

¢eshavededdidoyl-2- methylbutyl)amlde (63) 4-fluorobenzyl

' 2.fluoléBerl(R)- 3{(@?) Bb@S)Wb%ﬁﬁﬁbyi@M&ﬁymﬁﬁ%&%Wm;@dichIoro~

RO R e G e A e

(Rp8rohlen88;fluoro-3-{(S)-2-[2-(4-fluorophenyl)acetylamino]-3-methyipen
2- (2-ﬁE@JFBé{ﬁeﬁWLQ 23891 Eﬁ@b - Hhearhagoteneaibandicmeity)-6,8-di-

2-mét th 65
%&P@’ é,.n%{,(gée{( W%%?Zr g?ﬂﬁB{é' (é%%lfs Cé@’l%\'rﬁ‘l%tgj’@yﬁ)@ﬁ? T
y4amino}-6- fluoro-2,3,4,9- tetrahydro 1 H-carbazole-3-carboxylic aC|d

2 ﬂuar@%%n%ymethy' Jgg}i ﬂ[ﬁ aﬁ%%%‘#ﬂ%’&%’ﬂé?i@x@étr(ﬁ-)rﬁh%bé%@rﬁo@ibuty;

uoro- enyl Jethylaming]-3 methPfgentanoylamlno}
: carbamoyl} 2349—tetrahy ro-1 carbazo! 3~ylcarbamoy -methylbutyl}-

carbamaie {41),

3-fluorobenzyl {(S)-1 -[(R)-S—ch!oro-6-ﬁuoro—3-((8)~2-methyl-1 ~thiocarbamoylbuty!-
carb“amoyl}—z,3,4,9-tetrahyd ro-1 H-carbazc:i~3-ylcarbamoyf]-2~fnéthylbutyl}~
carbamate (42),

2-fluorobenzyl [(S)-1-[(R)-6,8-dichloro-3-((S)-2-methyl-1 -thiocarbamoylbutylcarbamoyl}-

| 2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-3-(4-hyd roxyphenyl)propvil-
carbamate (43),

3-fluorobenzy! {(8)«1-[(R)-S,S—dic_hloro-&((s)-Z—methyl-‘i-thiocarbamoy!butyicarbamoyi)—
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-3-(4-hydroxyphenyl)propyl]-

 carbamate (45), :

3-methoxybenzyl {(S)-1 (R}-3-{(S)-1 ~carbamoyl-2-methyibutyicarbamoyl)—e,85dic:_hloro-
2,3,4,5-tetrahydro-1 H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (47),

4-fluorobenzyl - {(S)~1-[(R)-S-((S)—T»c:arbamoy{—?.-methylbutyicarbamoyl)~6,8-dichicro—
2,3,4,9-tetrahydro-1 H-carbazol—3—y|c:arbamoyl]—z-fnethylbutyi}carbamatel (48),
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2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid
((S)-2-methyl-1-thiocarbamoyl- butyl)amide (67), (R)-8-ch
loro-6-fluoro-3-{(S)-2-[2-(2-fluoroglgenyl)acetylamino]-3-methylpentanoyl
20 amino}-2,3,4,9-tetrahydro-1H-carbazole-3- carboxyllc acid
((S)-2-methyl-1-thio- carbamoylbutyl)amide (6
2 metrhemiord(3 ISR HarrBRRR ARy Wg‘faébﬁ@%)rﬁe%%ﬁ?)&ﬂm‘
2eNe)ekdnddetrabydrerdld-garirazoieyd-2arttixylictb i rbamate (49),

rba oyI -2- h . .
G e D e e
difbinésyts- Mﬁwﬁﬁz@mﬁéﬂrﬁfﬁ%% capaéaws fB%WiM&aaf amate
(ga? -2- cyclopropyl -I- thiocarbamoylethyl)amide (70),
R

2meg Rty oA S T DL S R ARSS:

A(5%-2- t:-;tmmpctuwlk}ca@anw@aymmam@myi)mfagﬁmd}carbamate (51),
R)-6, é%?cﬁr&@%f ?(§7fﬂlgk' PodnlicRd é%ﬂ?efﬂwmmdaa&ﬁ%ammk&m@ﬂpylpen

A A AR et oy, REF A8lbamoy2-
RIS H(B)HRF2€2(62lifluorophenyl)acetylamino]-3- methylpentanoylamlno}
2GR S t@w@wdeargmbﬁm noaeybendinas

RS e T SRS oA ép%wﬁﬁsﬁf Cg%b%mage

(8®thyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid

3- tnﬂu&o)n%ﬁ@@%yl -2 ?th @Pﬁyaéwd@a@é%éﬁ)z%{é%%ﬂ@n@rﬂamoyl) 6.8-

)a cetyl ino 3 methyl entanoy aming -8-trifl ﬂ)o
qmnw@@ A BIRlEPANGERO R gl Raroamate
&)-1-carbamoyl-2- methylbutyl)amlde (75)

'mﬂUSRg o'}:’{é %ﬁéozré% %&%@RB 4 m%;%%rbazolmyﬂwfc%
q@)qqﬁesweitatﬁmyawmw MAELETRYY 15 RS IR E Y. é .

(53(2,6-difluorophenyi)acet namino]_3_n PthylpPntanoylaminol

2-tnﬂug(lrjg°5¥%t%93 il 0 1{‘(%5 3@5&)%?:{@? etﬁa[%amI%?/P%%%@Iﬂgutylcarbamoyl) 6,8

dichioro-2,3,4,9-tetrahydro-1H- carbazo! 3-ylcarbamoyl}-2-methylbutyl}carbamate
(586), | ‘ |

~ 4-fluorobenzyl {(S)-1-{(R)-8,8-dichioro-3-{(S)-2-methyl-1 -thiocarbamoylbutylcarbamoyl)-

2,3,4 9-tetrahydro-1 H-carbazo[—B-ylcarbamoyi}-Z-methyEbuty!}carbamate (673,
(R)-B,8~d'ichioro-3-{(8)—2-{2-(4-1’5uorophenyl)ethylamino]—S-methylpentanoyiamino}- |
23,4 9-tetrahydro-1H-carbazole-3-carboxylic acid {((S)-1-carbamoyl-2-
methylbutyl)amide (58), ' ‘
(R)-G,B-dichloro~3-{(8)-2~[2—(2,6-diﬂuoropheny[)acetylamino]-S—methyipentanoylamino}-
2,3,4,9-tetrahydro-1 Huc_arbazoie%-c_arboxyiic acid ((S)-1-carbamoyl-2-
‘methylbutyl)amide (59), '
4-fluorobenzyl {(S)—1-{(R)-S—c_hioro-s—ﬂuoro%-((S)-2—methy1—1—thiocarbamoyibum-
carbamoyl)-2,3,4,8-tetrahydro-1H-ca rhazol-3-yicarbamoyl]-2-methyibutyl}-
carbamate (60),
(R)—B,8~dichloro-S-{(S)-2-[2—(3-fluorophenyi)ethyiamino]-3—methyipentan0yiamino}-
2.3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-1-ca rbamqyl-z-
methylbutyljamide (61), |
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25. A pharmaceutical composition which comprises a pharmacologically

active 15 amount of at least one compound as claimed in any of claims 1
to 24. 26. The pharmaceutical cor§§osition 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. 20 27. The pharmaceutical composition

(R)- 8~a§|&1@1m&§)@-@taam&&mjf@pmh@rﬁ&a@lmmpps&gfmr@zmnnenaummmo} -6-
Q armaceutica table carrier _
a %{ ?&)r'ﬁf)odﬁﬂonn;js C glrr%e%gm a)f'Yy of cla?r%s 25 t&@?gb%m -
Qﬁoﬂmmnpbslmaﬂmmbﬁ@es at least one further pharmacologically
(R)-5-BRIYE-E YRGS RE. [ﬁ@ome%m@@ﬁﬁﬁﬂmﬁm @W@ﬁ@l@&ﬁ@ﬂo&@a&ﬁﬁ@}
use as medicament. 30, Th %e OF&' mpound a clamjg?%1 amo 0.
E1Rifhe W@%%ﬂﬁ&&ﬂ‘&?ﬁ Eiecion 85}' Sment foF the treat 4
prephydatisaotipaiiédlogical conditions mediated by a G-protein coupled

| 4- ﬂuorsfgﬁw or of Ps’v}th l‘]e@@ad (6 ditions YUuch. &%ﬂw%&ﬁ@é@@b%yﬂl@d&ﬁﬁ%@r‘a—

tor. 31 I dincl 30, where th t
eI . e g )

aain 30, where the G-protein coupled receptor is a receptor of the

(Ry-8 LRSI D Vgstﬂ%m&% ORI etRRiObeARarld ) use

asc alme in ¢ here the compound as claimed in an

arainm-2 %z&ttatf@%mhﬂa@ééﬂ%r%ﬁéﬁ%’%‘f 3425fe usfégéschré‘?#ﬂéh“
tRiskipaAhyBIeE-Riegegpound as claimed in any of claims 1 to 23 acts

e e

Claime eatment of benign or mal %nan

Reoistdstid &é@a@@@%?ﬁa@@ﬁﬁ{?éoﬁ%@%‘%orﬁ%e {kerZpyethy!-1-thio-
B&%ﬁ%tﬂ@pl?&ﬁﬁ@mgherapy, for the treatment and/or control of female

| fertil led

e SR A R S R B delaiaRo)
éraemmmwr%l@@a&h@@lgéﬁmw’éﬁaﬁ%{rﬁ% BmetyB ! vikesaiaenoyt-
g{ﬁ 9%%34 ndltlons medlated by the LHRH receptor or the
atholo

o B e T RS B S o asR o e
amino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acud ({S)-2-methyi-1-thio-
carbamoylbutyl)amide (68), |

(R)—S-chIord-S—ﬂuoro—3—-{($)—2—{2~(2~ﬂuorophenyt)acety}amino]-s-méthylpentanoylu
amino}-2,3,4 9~tetréhydro-1 H-carbazole-3-carboxylic acid  ({S)-1-carbamoyi-2-
methylbutyliamide (69),

| (R)-3-{(8)-2-[2~(2-fluorophenyl)acetylamino}- S-methylpentanoylammo} 8—tr;ﬂuorc>-

methyl-2,3,4,9-tetrahydro-1H- carbazo{e~3~carboxyhc acid {(S)-2- cyclopropy% -t
thiocarbamoylethyl)amide (70),

(R)-3-{( )-2—[2—(2,6~dxfiuorophenyl)acetyt_amino}—3~methylpentanoylamino}-S—triﬂuoro-
methyl-2,3,4.9-tetrahydro-1H-carbazole-3-carboxylic acid  ((8)-2-cyclapropyl-1-
thiocarbamoylethyljamide (71), |

(R}-B-chioro-ﬁ—ﬂuoro-B—{(S}-2-[2—(2-ﬂuorophenyl)acetylamino]~3-rhethy§penfanoyi—
amino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid ((S)~2~cyciopropylf1-
thiocarbamoylethyl)amide (72), :

(R)-3-{(S})- -2- [2-(2 B-dlﬂuorophenyi)acetylammo] -3~ methytpentanoyiamsno} -8-triftucro-
methyl-2,3,4,9-tetrahydro-1H-carbazoie-3-carboxyiic acid {(S)-2-methyl-1-
thiocarbamoylbutylyamide (73), |
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prostate hyperplasia (BPH), endometriosis, uterine fibroids, uterine
myomas, 20 endometrium hyperplasia, dysmenorrhoea, dysfunctional
uterine bleeding (menorrhagia, metrorrhagia), pubertas praecox,
hirsutism, polycystic ovary syndrome, hormone- dependent neoplastic

diseases, HIV infections or AIDS, neurological or neurodegenerative
(R 5-(ertdd AR TR BSOS A GONEL T hare Loro-

iginating freseihodssaimandiarslersatstsystim atior t8nirgsgamoyl-2-
dementia.and 25 Alzheimer's disease. 37. The use as claimed in claim
R

ne-dependent neoplastic diseases are selected from -
(R)-3-{tB Biiup-Bovrsistinnybposivsraiaclnmst s e e R N EFHE Cifcer,
-Sarlomeiriah GansRydrRenMicaharRoRN Paiamtianceri80 88) THetsenay!-2-
claimed in ‘claim 32 or 34 for the treatment and prevention of nausea and
_ %Wf%Y%WH% t&Atment of pain, inflammations and rheumatic and
(R)-3-{EBMeiiE-(paithotygienySeamsiaoindBSTRANETREQISERR I ERHBIP-
PLovides nayeltetrahydiecazhazole desalivgRavhiehihaye)-8-imetirgivedhio-

properties and which can be employed as inhibitors of GPCRs. This
%@@ﬁéobﬁb‘fﬁé)%%ﬁﬁ)'of using the novel compounds to treat

| (R)-8-Pashelpgicpbapnditons whosersteetity eainaids oA e PasH B Rl

fitestaf ?5-%%%%%-%%%%%-mbmeﬂoamt in(BREicybRIDVEDAR -
nnIpItion

antaganistic i of the LHRH receptor. The invention further

thierasasnpdaitAnfeNESWHEh comprise one or more of the novel 10

compounds as active ingredient. The medicaments are suitable in

25 ggr:#%lé:%ggﬁ%%cg{n%%i%ﬁ%@hd9§ﬁfﬁﬁiéggnaf%r?amﬁﬁﬁm§|ciﬂﬂy active
| rticular a human. .
amount of at least one compound as claimed in any of claims 1 1o 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 28, where thg

composition additionally comprises at least one pharmaceutically acceptable carrier. '

28.  The pharmaceutical composition as claimed in any of claims 25 fo 27, where

the composition comprises at least one further pharmacologically active substance.
28. A compound as cléimed 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 producing a
medicament for the treatment or prophyiaxis of pathological conditions mediated by a
G-protein coupled receptor or of pathdiogicaf conditions which can be ftreated by

modutation of this receptor.

31, The use as claimed in claim 30, where the G-protein coupled receptor 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 NI, 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 ciaim 32, where the compound as claimed in any of
claims 1 to 23 acts as antagonist of the NK, and/or of the NK; receptor.

a5 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
réplacemant thérapy, for the treatment and/or sentrol 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 conditions which can be treated by
modulation of the LHRH receptor are selected from the group coniprising: benign
prostate hyperplasia (BPH), -endometriosis, uterine fibroids, uferine myomas,

_endometrium hyperplasia, dysmenorrhoea, dysfunctional uterine bleeding (menorrhagia,

metrorrhagia), pubertas praecox, hirsufism, polycystic ovary syndrome, -hormone-
dependent neoﬁléstic diseases, HIV infections or AIDS, neurological or
neurodegenerative disorders, ARC (AIDS related complex), Kabosi 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 hormone-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 treatment and prevention of nausea
and vomiting, for the treatment of pain, inflammations and rheumatic and arthritic

pathological states.
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ABSTRACT

The present invention provides novel tetrahydrocarbazole derivatives which have

improved properties and which can be employed as inhibitors of GPCRs. This results in

the possibility of using the novel compounds to treat pathological conditions whose

‘severity depends on the pathobiochemical effect of GPCRs. The compounds of the

invention act in parficular via an antagonistic inhibition of the LHRH receptor. The
invention further provides medicaments which comprise one or more of the novel
compounds as active ingredient. The medicaments are suitable in particular to be

employed in an oral dosage form for a mammal, in particular a human.



