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TETRAHYDROCARBAZOLE DERI VATI VES AS GPROTEI N COUPLED RECEPTORS
" (GPCR) ' The present invention relat mwmmwmﬂm et rahydr o5 carbazol e
derivatives w0 dB/a583gands of G prougiss coupl ed recPOEIGERPQ2ANd344
especi al l y antagoni sts of gonadotropin-rel easi ng hornone, to the
preparation thereof, to the use thereof, and to the pharmaceuti cal

conpositions which include t et rahydr I %8““8 riyvatjives. The
present inventi O'FIEWP%M?@% %Fi%’gigﬁgfggaﬁ gt h%ﬁoﬁi‘cal states
nmedi ated by CGprotein coupFROTEIN @UUPLED RECERNORSE ,(GRCR)arti cul ar a human.
15 Techni cal background The structural elenent which is comon to all

menbers of the famly of G protein coupled receptors (GPCR) is the presence
of seven trafrenpmeser] phavesitiical 2@ lsdgeentts wmostelar ¢ etaamycdired

toget her Ey. aéérlﬁi{é?éﬂef‘gdie!}&(rﬁti%g %Hﬁ’?e'alfé a&igggﬁé’ &tlé*%%t%%no

term nus Deing lTocated on the extrace ar side the carboxy term nus
bei ng | ocat edvpkatk | NEFEREPKEl ar ade. SFRECLAHLYy ANFTRieEH beidi vi ded

into a pluralddnadfc o iirarddd 8y (easenbhal | y dam tie A pBepaga®lion th
further sequence honolo |e‘Fs1 W thin_ these subfamli eﬁ. Slqnce CRs are

mai nly i nvol V&P4§P%i gral tRECUSE SMehTPTir ARYUERi SRS RIEIMGE SREHE! of
physi ol ogi calcdmpusittnsnar eviindd venrddidey ttheme CRER dahyadirde aata zdler ef or e
30 potentijally suitable as di canents for the ther n rophylaxis of a
| ar ge nuﬁ?’her c%l)efrJpvaatth]t)‘feo""‘g’l cgggstpaﬁeess?m-ﬁ\ 6PiV§Pt§8rnvea§/f%¥ %iegggs?%s %%i &h can
be treated windtHaRCREbT gandatinggipascmoliogScal |smtaesd mediaPhdr brc&ut i cal
News 2000, 7( in T 3 LOLLt Y. HKRown Li-gandshas a
pepti de strucpﬁﬁﬂeé.hi—lg@v\éé\%‘%]}?dpggtglgggg?gcel'& oar qf‘? gands %ﬁggﬁenfglég %gve sone
serious di sadwiMitages such as, for exanple, - 2 lowbioavailability and
nmetabolic instability. This is why there has recently been an intensified

search f F ligands, in the formof small, non-peptide nol ecules. A special
part is 3 aydﬂﬁr}ﬁ-‘i&m novel, non 5 peptide receptor |igands by
so-called "privileged structures”. These "privileged structures" are the
basi ¢ nol ecul gar_structures-whi-ch provi.de .ligan r a lgi[m r...Of

di fferent rec@b o?é?ucl"ﬁlér?%r ﬁ]leﬁnfegl\}_’l I"‘gggjle(fjllx s??u%’%&%@? atvéasggge ofel_jt%e
first tinme byflOtikwafsemélyalof iGrmmiresiot i ovumied beneptpazediGRERhased CCK

(chol ecyst oki,ni n) ni f he uc erddicidy(B. E
Evans et al. &5@ I\é%gg%:ﬁg% ?ggs,é%i%,ﬁ Zzggzh.gfn orgéﬁgt egislgg% glrélg%r%pl e it
has been2Rnov#edreentsonwhiiche ahat c¥MeRrdt LQFRGREE dPhsFdd MRt Serve

as i nhi bitors;,of r4/ardQSeLPZYEBS1u YHET 888pdeSGh kAL itPRS sl & Radinusere in
particul ar of nechanpi sm b(ixsed |£h| bi f:ors ﬁ garl oug pr ot eases, hg}v\ever,
more recent | YPEHE £ 1RGRERLyOBf CBRaRBFEECEL LBoRAPoTAGE R RS\ aEdh of
t heir three- diemEmsiwnabe?2fAgstliratcted, ofii ttheel intrdcelhelact sudebi Mieng

region of varig enz i eased M Tt ake ; i Chem
Bi ol . 1998, Z%a@?éf ﬁaﬁegga%} a % fiévg%%egl 41?%& %uc%lw%lli%/ﬂgégégd
structur@s" hewefamibiely beesserttalbed femi&PCRB. t08. Bxghplds tiditeof
are, 25 besi gfﬁr%% QLR ORSHoPEGZOL T JARRIRESen8b80 RAHDI S es .

4-substituted - ﬁclj eridines, but also specific rigidized (3-turn
mmetics (B. ANERIFACRE are MARRLYREPVONKEY EReMmloTgdg TesLPYIOR R
Zucker mann etr@dnsddet e, £hedrgd984mb3?, o6 BhysGolddidaar riurmiticis
Tetrahedron Lett. ,ZOfOlO, 41,8 53’\% . A r%bﬁw gf thés IS tote faund in
A A Patchet t3E¢ a@RtlugifekeSY MBS che 9991 IRBUS H Y€ THe ST ELOEE
t et r ahydBdcarpezahei akly vativeblef ashmediesmentisnfemnt ithve prhedagy sarfdirt her
class of "priyj uctures’ r . 35 e asent
i nvention pro%%%@g?f?’gia%dékféri&gé%snl n geneoffaﬁglt%&g%g{)lnc%gur%a provi ded by
the present ipwkefiowreaee ofi dasPespr phichcgRar Pes Yriegdads Widil £PCR
particular repfgseadatisveyPfed NenCl @SSyweh s6RCRS: BAM®! YPharmaceutical

News 2000, 7(3) in Table 1.
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The majority of known GPCR 1ligands has a peptide

structure. However, peptide receptor ligands frequently

have some serious disadvantages such as, for example,
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- 3 gonadotropin-rel easing hornmone (GWRH). GhRH can be assigned to .
subfamly A of GPCRs (cf. U Gether et al., Endocrine Reviews 2000, 21(1),
90). 5 GRH is a hornone which is synthesized predomi nantly, but not, po
exclusively, in mammal s by nerve cells-02 the hypothal anus, is transported
via the portal vein into the pituitary and is delivered in a controlled
manner to thdayonatodvaiphalsi Tty sanbntretatidldre ofnGoddbd Id ¢, 1Onhi ks isecept or
havi ng seven NSEpLr qQQ§! ty ates .the lucti on_and rel ease of
gonadotropic“&%?nnné£$b§g§eans 5gﬁﬁﬁéb§%%o% ﬁé&ﬁ§%ﬁ§&?ém§??ﬁ?g for

1, 4,5-tri sphdsigemds akl the+fpoms ofl LA i zi mon tvepbhde (pleandes. A

fol licle-stimyating poreong (Fdeq MhChrd esda-gANGNRL r Py 88, T glogased by

GRH, stinulate the production of  sex steroids and ganete maturation in
both sexed. BFRidda i Pt ERRH LaP8BdEef &% edSPocasleARHIPrivAdegesr e t wo

fﬁrther }‘or mt?fuﬁﬂés"naMne@RH%:?ﬂgiﬁegé’d@ TB%@E%égeeghQé ;%h'ésed as
phar macol ogi cal .t ar in a nupber of disorders i.C end_on_functi oni ng
sex hor mone chict e,CI‘frhoafr e§g$rﬂ1:'éuﬁ?85f"§1lé’ cé?fc?é’r%&]epggﬁ%?‘%%ugar Br east
cancer, endonieirrgensi auabdrut eoine @bfféebewt ds.réadppt ctper agord St $ e

ant agoni sts can.. | pV. C 5 ul far .these qji/so ders. A further
possi bl e i ndi %tlll?’gnleél@s%doli%}g#ifxg% ar‘f’é%a geflertolrl i‘i Fc Jhﬁ%l tige an

conbi nat1on Wvelmsa eeplakenmém dosreofiandmiigdnsbeB@obiezapiast-hgeedf GhRH

antagoni sts anefoVeths EBRMMSH erﬁggwtab%ﬂig_tghekg?ﬂi rf‘?é. gkl gy in

bl ocki ng gonadotropin secretion. Superagonists initra ng about

over sti nul at P&FRWCH R2SPeY Li¢dRy, (B-Fadi AGRRD &% i #kr eas%/ed Medad&hedhi n

rel ease and s@gsst F0I RI®S paASFor ThirdtkakBNEor aspaRSE: | St t RABT Bakad only
after a certain_ del on_t he basi SlgOf desensi tiéati gn and [dLO\NnreguI ation of
i E8FBIE2thE

GhRH r ecept or P8R it &t9ShsS e FRAt nerekdte B agirRE can
super agobb st sertvet h @&t onénhibitorand oh conlriioaki orenthed est ohkerase, are

unabl e ef fecty press rm uct | in_ e nd. ar hu
unsui t abl e ftgre\é%?igttgec’?lt%rjl iﬁ/ qgﬁ%r qlég% c%lraﬂg?asgnt o%%tg}&ég%‘%i défGnRH
ant agoni st s, mespéasiigpaiseds cambillpdttions wi of a Vveplisusnmenprdoseses.

androgen, ar ¢l 0 haduce-&esh gy figant fela&geﬁgwo@f mé@cérﬂbl@é{m%l%
However, peptide GhRH antagoni sts have a numbér of - di sadvant ages. us,
they have a CORPCHEE0IWRIher PY0 ERAF t PLastheiber §8RPsE4meRg ipDSE

accordi ngoy beradrutiest efefl wallonsudereld yabigher HioRAGRS . rédi@ddbii on,

their oral bigavailability is.low,., so that.the t be. adm ni stered by

i nj ection. REPEACES i?‘ﬁ@@ﬁ%n?aﬁn MEassd {8¥a%dd'@?}€ﬁé%?ffto%lri'ance.
15 Furt her noOpint.heChegmt heBial of 19681 d2, GH¥S ;anPagoni Biskas etonplli.cat ed
and costly by arj son W nQ N 0"9’8#&%1 y i ne_deriwatives
are discl ose%bg?"rgond-%@p't %%%Rggggaé% éagonl sts orre(g;xgﬂrr%#’% F%gﬁﬂ'@

97/ 14682. Howeesr  deschabedotipee®REESsi bPe -t Exkmeled pltereof nenepepti de

GnRH ant2gonisalss @ t heneRr kakorbaehrl 6akaP 0BLAYLA2aZRB1AEAD! eNyea whi ch
the present invention is based is to_provide novel conpounds which are

sui t abl e for PERECEASat méhmSURS [P St di fn by JRAPRY byt res - st Buks 8A80di spl ay
in particul aspac@iRd- iriyikitdad §-Gokth 3Rimatageni(st.inc) midiactet The . novel
GPCR | i gands,, preferabl ant aggpists,, 0 . e possible to be
superior to KROWN %eeoﬁti%%gg%%hdggghd ?épr Sent V\gﬁ\ﬁ'ef ’é%]??%aﬁﬁltﬁ native
or inprovenent .i,n Fel #Macbn Cheknovkd bn- BEpt i 2€78pnebunds. Haeramee| GPCR

| i gands, 385 rRdrorn YL AN ARe0! ke, BESY)d N AL CWAr haye i gh
activity and, ere possible, a high oral broavailability. Therr synthesis
ought noreovéP tRe béOopsssiHt eAsPnplBRkghellt Ritniddad cBBR. TReP pr¥sent

invention al gaepr.ovi dephar nageut i @alg .conpasd ti 0B&trahydrocarbazole
derivatives of the present invention provide a further
class of “privileged structures” for GPCRs.
35
Although the present invention provides ligands for
GPCRs in general, the compounds provided by the present
invention are suitable in particular as ligands for a

particular representative of the class of GPCRs, namely




-5 conprising the novel non-peptide GPCR |igands, in particular GWRH

ant agoni sts. A further problemon which the present invention is 5 based is
' 'to provi de novel GPCR |igands, preferably GnRH antagonists, for use as
pharmaceutical renmedy and for use for prdduci ng pharnmaceuti cal renedies,
conprising the GPCR |igands, preferably GiRH antagonists. 10 In addition,

it is an obj egnadfotrde ipr-asdrdadimeentharindree pr (OnRi¢) a nehRBd £an t be

treatment of GPCR- i.ated t hol ogj ca S, kN part,i r _fo
i nhi biting eﬁﬁ,l%rh%% %rﬁw‘f&?ﬁ@ﬁ%%t?%u@a‘?ﬁ% %lr:rénﬁ' 1@’5%% ﬁte:sélr}r’obl ens
are surpri si iyldouinee Rdyyi v 28008 loil Jof XMe novel tetrahydrocarbazol e

derivatives, of the pharmaceutical conpositions which conprise these
t et rahydrocar bazol e derivatives, of the method for preparing.these

t et r ahydr ®card5ddbl &S dér iRIeRs | WRhehofl 205YRENRt Fed PEFICRENEREd¥ment of
GPCR- medi at egyjpathwt ogkealissi-at oS, by ehafrdl ¢ bor nidiididers 0b£GiRE, in a
manmmal , in p%ﬁ%rahumn, t hr ough adm nj st gtion f the . .

t et rahydroca USrat 1 9e$TEMSPRE 168 BF2 t heSt é%orr}rﬂ}dr%%h?b&?&loe
derivatives fuife 251 i Deaey ngnahargredeliventdr éned esofhbrolhedt maatwent of
GPCR- nedi at e at hol aogi c states, in rticul r i ahd.bitij.qn.
Summary of t edDi thntﬁjﬁ%ﬁ%r&?i Fgg‘ﬁgépe%f%g{%%&por%seggt %nﬁlﬁ

provi deslOovelts et rakpitorar bhavisgderseraen ves nenantembyares al doowdmisa (1) .

3o 0@ second qapfleg PLAL lorf ORAS I 1AL SN £ FATRILFRAL | east
one of the novel tetra%y rocarbazol e derivatives of the general fornula (1)
are provi ded.hormomgs | Bya TEERG a8pecthet HeGHnd e MESIRAGRY o PPEdFHOdes

t et r ahydr ocarbag, o - deidnedgigse ohntihegenaioals .f orabtéan{tind Ohodts@nas

phar maceut i cal remsd%. 5 b’m i furtheé ?sg\ec t he %)rgbs t in en%i on rel ates
to the use of (L)Y e¥PQhfAldearHaSGREVGE -0 iRAFS h %g)ntar HFor i (1)
for produsi nggengdwrrmeiaid | cateleasely f dbyt heGhREat nest ioh 16RER- nidheat ed
pat hol ogi cal _states,. | rticul . dnhibidi ; esent
invention |i Pelﬁésuecs?le rgt g’g t%&% ?rge%%]rg%l#%r a?‘f?e ??@ggﬁen olfr-g;(é?rrg I at ed
pat hol ogi cal Ixitdt esexea.pdnt i adflatiénr tioninRH i dalep @Fieryed atendsal ,

preferably o dyse) WASEecans el A5 VenaERUR. Slnd, BTRaUIof kiRl

i nvention of t gener or mu i's 15 adninistered to the nammal,
preferably tH&ERHdredd requiring such a treatnent. The present invention
additionaply provides a nethod for preparing tetrahydrocarbazol e

derivatives of the 20 general fqrrmula (1). This nethod,conprises far
exanpl e the ST}éepsG%?Hcgﬁﬂﬁﬁgafi 3 deeé{ c%/’bl BHQQQﬁSﬂ OgéF?ggFF\}“gFt\,ﬁ%h i's
tethered to a splinbephase digbrderxpetieht Idepsuidston ufedetwbhhing sext abl y
substituted phenyl hydrazi ne derivati a ue Lyvati i 25
dependi ng onF}f IEan){%f(laés/ir Ogturcg'éf)lrﬁ’e O%%f hee?ﬁ%%zjﬁ%co %ﬁ%%%ygndz%ﬁinq Iy

el i mi nati on fexemenrpawsall phesetamsdnosyl at¢FCRELY RS b 0806t LIBEIAIS ed

descripthen of ;i he; daverdian @Jﬂ&%éﬂfﬂs aspectarfadditi Sy esaidn | meention
Lher e @S DO foved Miecesstully TESS2 AN € SOTRANGS of RS gRhera
fornula (1) e€mpioye Y
possible indication is, in particular, male fertility
control in combination with a replacement dose of
androgens.
30
One advantage of GnRH antagonists compared with GnRH
superagonists is their direct activity in blocking
gonadotropin secretion. Superagonists initially bring
about overstimulation of the pituitary, leading to
35 increased gonadotropin release and sex steroid release.
This hormonal response 1is terminated only after a
certain delay on the basis of desensitization and
downregulation of GnRH receptor concentrations. It 1is

therefore possible that GnRH superagonists, both alone



cn in which the radical RL is a hydrogen atom a C2-C6 al kenyl or a Cl-C6
al kyl radical and may optionally be 5 substituted by an aryl, hetaryl

radi cal or the group -COORl1, where the aryl or hetaryl radical may be’
substituted by up to three substituents which are sel ected i ndependently of
one another fromthe group consisting of -NO2, -CH3, -CF3, -0OCH3, -OCF3 and
hal ogen 10 atam®, and tdembiagitdain Rhiitls actbygeegepoaetpm aaeCl-Gabrd kyl, a
Cl-C12 aral ky t adical _or _th roup -.COCH3 and, ma
optional ly beé LIES f{%if%dp‘gyg{%%réﬁﬁsFPFﬁ@nPrgng&lgﬁ flPoﬂetrhear&oat%e

consi sting oftlnss ImNHZtabl@CfJHB maleOoPersilit8Orod raxid dirylcoradhas s |
the radical s {2, M tRyear &5,88¢h y af !

hydr ogen atom Eﬁfo en ag)om%e?hg; rou éﬂ%%%sﬁgg%\l %Sp%ggaﬁﬂgé?;‘

-CN, a C1-°C6 %FPWJrna%l% withs al Ir@mllaceale@r_— Oéoéf!k@e‘-y androgen? mwe kyI

an aryl or hejsuyltd ath@dde é@ldﬁﬂff@éngﬁol§?$f@o%%la%mans

- CHZNRaR9, -CH2R8, -CH20R$ or a C-Cl2 al kenyT radical which 1s 25
optionally substituted by the radicals R8 and RO, where the radicals R8 and

RO are each insepentdentdaptafdenen®iot Baragohy ¢tegeRaabony an&abé;lhﬁﬂ kyl, a

Cl1-C12 aral ky Cl-C12 hetaral kyl, .an aryl or he taryl each of

whi ch may be Aslusnac%v? Ty a%e they {"X c?%%%? s&oéﬁred from
t he grou@OCom@t\rm ofas C]—BupeN&QonlsC@\lHRmd m@@d?]acc,ord\llﬂg@y( FH )
-NH2 and ha 1 e R1 ydr om Cl-C12
alkyl, 5 a Cl C12 ar aiE I \Agﬁlr ar Epﬁsﬁa%'gt%gti hggﬁe? (%)‘% %%)tl onal | y
substituted HAdHeYrou hﬁ@U\I(CRlaQ 2bl@|aV\ﬁﬁé|aé"lt1héYr at$ chosv RBS@nd:-lRE may

toget her fornara£yChhgt St HACt WeEn il eS| 5§ S @h&ﬁ%h@%&d Usiapdat &
carbon atons or, a conbi nati on of .carbon atons and eteroatons; 10 the

radi cal R |s”%§'efﬁ7ﬂ"r%b"'enl’at &M Ra YA€ 50 a3y edur wom) $na cesmliangec - c12
aral kyl , 18n &rwdthnrrrdmaiea,r ythéadyﬁahesmhebigrpe!ptxwléﬁizﬁ artiddeRst s

- NHCONHR14 %l HS%Z 14 a optl onaIIy be substituted 15 by
one or rore sy \ s L& e & yhe é’rofﬁ“l?c?ﬁ% S nd™ 0 - B9R- NH2,

- CONH2, COO@emdemlcugmmatctﬂm, the rad| cals R12 and R13 are each

i ndependently of one another a hydrogen atom a C2-C6 al kenyl or a Cl1-Cl2
20 al kyl radical and may optionally be substituted by one or nore aryl or
hetaryl radi QHRcdHing derivativey aee sdbseleasddaby ngp-perthdee GnRH

substitugots aiﬁa@%rﬁctdmdﬁﬂer@e&mﬁye ofn 0W© 9ﬂ¢weézf r aBWwebergr QP has
consi sting of NOlge and hal ogen atons , 25 and

the radi cal %ﬂ“hﬁaﬁﬁégﬁeatt&ndaat%lt@?% k%ﬂ‘y ﬁoﬁlpﬁélgﬁk&ﬁ‘ﬁl{ a
Cl-C12 aral kyein,t@mrar@ds amn hdteamdrkeadi cal whi ch nay optionally be
substituted by one or nore substituents selected fromthe group consisting
of -N0O2 , -CH3 , -OR11, -CF3, -OCF3 , -OH, -N( R11 ) 2, -0OCOR11, 30
_COOH, - CONHZechyicay mroblemicOoR | and hal ogen atons; and the radicals
Ra, Rb, $ Rd, Re and Rf are each independently of one another a hydrogen
atom a hal ogren atom the group -COOH, -CONH2, -CF3, -OCF3, -NO2, -CN, a 35
Cl-C6 al kyl , BB GFoRI&Kyon afhar)| the Mmuesept rinNention i basedr dwi so

that the cowwr@r@&la@enaee@r@oﬂwuﬂd@ whichsaratl siglegird fspmehiae group

consi sting of 3 etra rocar bazol e- 3-car boxylic
9 trea men é% R- meé?Ateg patho oglcal states an%

display in particular a GnRH-inhibiting (GnRH-

30 antagonistic) effect. The novel GPCR ligands,
preferably GnRH antagonists, ought where possible to be
superior to known peptide compounds and represent an
effective alternative or improvement in relation to
known non-peptide compounds. The novel GPCR ligands,

35 especially GnRH antagonists, should in particular have
high activity and, where possible, a high oral
bicavailability. Their synthesis ought moreover to be
possible simply and at minimal cost. The present

invention also provides pharmaceutical compositions



acid, 3-am no-6-nethoxy-1, 2, 3, 4-tetrahydrocarbazol e-3carboxylic acid,

3-am no- 6- benzyl oxy-1, 2, 3, 4t et r ahydr ocar bazol e- 3- carboxyl i ¢ aci d,

“'3-acet anmi dol, 2, 3, 4-t et rahydr ocar bazol e- 3-carboxylic acid, methyl 5

3-acetam do-1, 2, 3, 4-tetrahydrocar bazol e-3-€ar boxyl ate, (-)-nenthyl

3-acetam do-1, 2, 3, 4-tetrahydrocar bazol e- 3car boxyl ate or
3-tert-butoxwmmﬁnﬂamﬂgﬁrﬂhé.ZhéhduetmaﬂypeptadeazGP@R3 ¢apboxrgl i ciaci d. 10
One enbodi ment__qf. ounds of the general forrmula (I) as
i ndi cat ed ab af% %H} 4:8633 (ﬁb§8¥£dlcated above for the radicals
contained in (I) where the radlcal R11 is a heteroal kyl or a hetaryl al kyl

radical . 15 heehashe:t elicabuds o6a barole %Hélcb&:'égénef 1hAse Garpeends

whi ch are speC|f|caII excl uded above fromth npounds falling mnthln t he

definitiof ofPased g’eﬁeﬁ‘%lplf%‘fh@ﬁ DeY§L WEFER; HQBHGEede”?f?rapék’l GaRHy| . 20
in Chem Pharaﬁ‘ita@ﬂrilstlé973fo£1u(sl:-1)as Zﬂﬁﬁrﬁéﬁéu&ﬂdamy Rmddyt | ghdetforl . in

Letters in Pe tldg Sci enc 1999 gé g 1 Iwﬁ$s i ndi cated f.or

expl anati on FW@CSE &FAL FOFIRAECT ) CRARE LSATY
particul ar tmhé(ﬂﬂanmhnyanﬁsurg;eﬂémaﬁiynGnRH(mﬁtagﬁdqatsadical" nmeans a
branched or unbranched, cyclic or acyclic, optionally substituted 30 al kyl
group having 1 to 6 or 1 to 12 carbon atons, respectively. Representative
exanpl es16f §Utha@dk910@rompsJﬁho¢md9bn§?hybf ethg | praserbpynvensdsnopyl ,
nbutyl, i SObLE&"ﬁaré\?{&e byt }ﬁletthpEf’Hﬂ”‘ahez @Pééfﬁhé‘ﬂé ps@pﬂpcraam@atﬂaxle@ut yl,

n-hexyl n- hepty , nh-nonyl, decyl, n-undec n- dodecyl
groups, and ®adht Qﬁ%ﬂﬁ%;SW#F?ﬁMt}%uP%FtE9E165rSB§Iln@&éPGBﬁgyanH
cyclopentyl, iy elgadl, Guelgdeniadlr eipsumar cycl opropyl -, 1-cycl obutyl -
1-cycl opentyl -, 1-cyc|ohexy|-, 1-cycl oheptyl ethyl -, 2-cycl opropyl-, 2 -
10 cyclobutyl-, 2-cyclopentyl-, 2-cyclohexyl-, 2cycl oheptyl et hyl groups
and t he Lbke,Aldut ta*r&senotprratsltania:t edrd 0 surgsE.s 1Mol Cedlatddenydy r &diecal "
means a bran A AP ANCRE dnoGUs! Lecoh ?8¥8%‘a\9ba Bhkoral; Y gubsld, tut ed,
nono- or pol unsétur roup carbon at ons.

Repr esent at i vaf et;mpm@rmcw@ @fk@mpogitbm@m WBE gle coMpyii sealthase
prop-1-enyl, dupt,-ghy dcafﬁﬁz@lé—o @é‘ﬁ’iva@i‘&é@ enyt, BHBA- hedndieNtor
pent - 1-enyl, pent-2Zeny pent pent - 4- enyl . penta-1, 3-di enyl ,

3-e
pent a- 1, 4- di GRARATEHE atfze%e dF%ﬁWXY‘ﬁ%%ﬁ%hwOlﬁeﬁe{émrﬂwﬁéx angn
Eex 3- enyg here 4- a@tlnodweXfarenytheheX@réaﬁnéimenylof hemmlmﬁd
exa-1, 5-di en

5 hex 4- di enyl exa-2, 5-di en

hexa- 1, 3, 5- tééﬁﬂﬁ ?ﬂ%ﬁél; e e ???g?raafyaFgrnﬁﬁthégﬁ 8t8§ %%S$%ese
C2-C6 ' alkowatadwcalhammaﬂs a bnanchadtdbculiabr arehedyur® cy cltihe-omgh
acyclic, optignaldys Ueed BhiOe S ORI L 7010 PickalRAN RIOMTS.
Representative exanp es such al koxy groups I ncl ude met hoxy, et hoxy,
n- pr opoxy, |§@br§b©xw531@@t@h? fetRhIERCariazthf ol§T 1HpEAYBRY FOT
tnhhexoxxé%saf mﬁawli yﬁé%@;@ﬁ@%&b%@h@ﬁéﬁtﬁﬂ @:&@ BQEaE&%bE—J @tfgd to

ese ara ical" neans an a radj ca Vi
carbon at ons %’ﬁ%‘ff“?é’-%?ﬂfgt |Ptalfth&:]-°x%} §|ta¥ﬁ?e atyl 9%‘?’&{%&3 Tor
Repr esent at i venmxaghasi oforsuch aral kyl 30 groups for the purposes of the
present invention include benzyl, 1-phenylethyl, 1-phenyl propyl,
1phenyl butyl, 1-phenyl hexyl, 1- phenyl 2-met hyl et hyl , 1phenyl - 2- et hyl et hyl ,
1- phenyl - 2, ZMMI tri phenyl nethyl, 2- or
3- naphthgbnethyl 2 35 phenylethyl, 3- phenylpropyl 4- phenyl but yI ,
5phenyl pent yl grougs and the like, but are not restricted to these.
Cor r espondi ngly, & at RSt aREPRGF  r 5HPC RFESEE taADKIERH ona AT ides et ed by
a heteroaryl ¢agi£@fdrocarddzold\yl deadietlivedtansofn opheonaldeheral
substituted no- or polycyclic aromatic group. Representative exanpl es of
such aryl gr wiR IEBE phenyl, naphthyl groups and 5 the like, but are
not restricted to these.

35 In a second aspect, pharmaceutical compositions which
comprise at least one of the novel tetrahydrocarbazole

derivatives of the general formula (I) are provided.



The term "hetaryl radical” is identical with the term"heteroaryl radical”
and represents an aryl group as defined above which includes inits
structure one or 10 nore heteroatons, in particul ar nitrogen, phosphorus, .
oxygen, sulfur and arsenic atons. Represent-ative exanpl es of such hetaryl
or heteroaryl groups include unsubstituted hetaryl radicals and substituted
hetaryl radi cats,airthpard | admect n ddmo| Wregerd dynveptiwel | mdoviidey oups
and the like, c el e i cture"
i ncl udes optr oér?gﬁtaf}y r}#%%idé ngﬁg-l{lgtwg? & fclh&lé 9%?%% r%cxt%{ e%s with
a varyi ng nunber fir rliﬁn%J aﬁerniealenacrewtpmal c’tﬂﬂaﬁ?dh ve-, 20 six- and

seven- nenbered cyclic structures. These cyclic structures nay i ncl ude

besi des car bon at o&zl al so one or m)re het er oat onpg such, as, articul ar,

ni t r ogen, 2pho<sphBr d8T LESFgAEPRES £ uEREN PTEsSEY; cl%‘f?}?’?%loqhee&? BBc to
structures mat;he nalgede oFat dr at @rahyifiretssbdzobar tdativa®live orgy etteley

unsat ur at ed, structur el enent Represent ati ve exanples of such cyclic
structures irf& gtl n%@:f‘ @HI fo &ﬁ%‘ﬁ}a%p@nt rmacary ane-,
-cycl ohept ane:eme:&}azﬁer dhexa:reachntemta of dGpORspkddigekdperitiind ogi®al

- cycl ohexane, ;- GyCl OhE?JH a%eac#qﬁ uclaclyclfo% st ychu res an%ft h% Iﬂ}f(e nd basi c

cyclic structures Wi t A mi eroatom exchange, c it e o restH%ted to
t hese. "HAl oguresRYNsinY et Lok ihkpurseccrleératfemcnq ne, m@sheflofiome ther oni ne

and iodi ne atnEscRaid | o argycRIAEEL APLY Cﬁgehbmeg%ats skakesencq jray
al so be nade at thruslapor nt to the . fact that, besides the corrpounds of the

general for mRF Y or asnBéPFﬁéﬂnabG\ﬁe GiHtEh at® ndnt MSHER lper se,

t he present lpneeﬁﬁnamt}al 20 huoeanpasgesrehydi okdgeetlike taheaatedbt a
derivatives or anal 0 d el_[srgecr aII aI SO ﬁa%s of the e conpﬁunﬂs. 5 It may
further be r SRR %%% plolilYt? thee ¢ =18 i Y ptf8Fm tgaid? &°
"ligand"1lbs iad:re.ndeaj:e‘md t heo putlpesesamhal he prefenabipvemhieon hivmatesi gnat e

any conpound ]%ﬁ d £ 1o a receptor (in 10 the present
i nvention, ecept o%%rs a rcl% recept or, preferably a GaRH receptor) and

i nduces ei t her an activation, inhibition or other conceivable effect on
this receptorphelhgrb8ent” |ir&?é}@tlérﬁ‘u%ddl(i:| wﬂe& ggorakéwdeent@g&@c%a

partial agonists/ant agonl sts and 15 ot her elicit on

receptor an ecPTRRPEA™PesEfbF 2 Y@HQCQFP%EPl‘éf dRfohvatLveantdgoiiSt s or

parti al agom@rmalm atrrmsls. (The chipouwrdhodf ddmmpiiwent fon ekatpeegener al

formula (1) pr rably RH antagoni sts. 20 One enbodr t of the

present inveac{ |eeon gsre %vel %etré)ﬁ'ﬁs%%gggrlﬁgzol &fder Bvat ¥, rs[EgLFxﬁﬁlé’ne

I nvention of delrdvgdrioral winiehl &s( lhethendd dio t e soddidc gphde | sndotisa

hydrogen at g gheh .y adledt Bckd alylle SATRIE, g gapRriv,ceadi cal
iment o un

A further enbo e present i'nvention are co € gener al
fornula (1) mwléwdt%%@%nlwlﬂserno% shbaﬁgueagedarhydrcegenlanom 30

Pref erregls now@petrﬁl@hyctrrpcatlbéz0&@s@%éuvatgt%%%t@ré hés# nvenki orjgh the
gener al forrrulaé) re o] %ﬁ oug in which the radrcals Ra, Rb, R
Rd, Re and RS %‘Sﬁﬁ c?db% Y35 Ef“R’é‘?rAtsQDprféfoérr"é'be nB9Lid phase’
tetrahydrocarabna]zalseldﬂamonataﬂ@aobﬁd&cmvent| on of the general formula (I)
are those conmpounds in which the radical RL is a hydrogen atom - 13

Detailed description of the invention

30

In a first aspect of the present invention there is
provision of novel tetrahydrocarbazole compounds of the
general formula (I)




Preferred novel tetrahydrocarbazol e derivatives of the invention of the
general fornula (I) are additionally those conpounds in which the radicals
'R2, R3," R4 and/or 5 R5 are not hydrogen atons. Particularly preferred
conpounds of the general formula (1) iA This connection are those in which
the radicals R2, R3, R4 and R5 are_independently of one another nethyl,
chloro or nethoxy radicals. Very R icBfarly preferred conpounds of the 10
general formula (1) in this corffegtj Rt hose in which at |east the
radical RZ is not a hydrogen atqm he conpounds phenyl net hyl

] 2- met hyl propyl ] am no] car bony
-yl ] am no] car bonyl ] -2

he eﬁgnples) phenyl et hyl

1]-2,3,4,915 tetrahydro-8-neth
nmet hyl butyl ] car bamat e (conpound rg.
1S,29)-1-[[[(3R)-3-[[[(19)-1-(am

[ ( no.w t hyl propyl ] am no] car bony
I1-6-chl oro-2, 3, 4,920 i

t et rahydr o- 1H car bazol - 3- yl]anino]carbonyl - 2-Yet hyl butyl ] carbamate (148a),
phenyl et hyl

[(1S,29)-1-[[[(3R)-3-[[[(1S)- 1(an1nocarbony|) 2- met hyl propyl ] am no] car bonyl
]-

2, 3,4, 9t et rahydr o- 8- net hoxy- 1H- car bazol - 3-yl ] am no] car bonyl ] 25
2-nethy|buty|]carbanate (147a). Preferred povel tetrahydrocarbazole
derivatives of the invention of the gener formula (1) are al so those
conpounds in which R6 is a hydrophobic radi cal which 30 includes alkyl,
aryl and/or hetaryl structures and which carries a hydrogen bond
donor-acc;apt 0in syyﬁhemﬂbath@ diasilaibaqe Rf &sorﬁt\z?rdx@gge@urasbmgl & bapds
counting from rbon_at su ute e radicals and R..
Particularly qfea “c8 dghﬂs g%yﬁhga c%ga ?%¥nﬁpglfpfﬁgyekf%ose
where thebsr adsudzettJRﬁ.ltLed abghemyl akgyl a‘mtctery]esrdde;:aﬂn quar theulgroughe
conpound pheny, ihyl

Corehar TRy i‘?‘i%) P m HY ox¥E 1-TPHERT et 15t hytPani o] car bo
nyl]-2, 3, 4,9 substjigruted by up to three substltuents which are

tetrahydro- 1hscpsbazs! + %a)ébkﬁ@emh@ar@pnme Zaﬂsemfbtftﬂanl C@ﬁ@a@t&;ﬂ 66) ,

is an isoleucylamde resid particul ar the conpound en¥1neth
[ (1S, 2S) - 1- [[qurmstglrkg“?ﬁ_s)- 95, ~CH;3, -CF;, -0CH;, -0OCF; and alogen
(am nocanbony&&oxﬁ’s,rrejﬂnyl butyl ] am no] carbonyl ]-2, 3,4,9

tetrahydro-1 b met hyl byt yl t 64
ety o AT R Wb onn ol AU R YL cobarat e (04)
phenyl met hyl ¢i(-Ta; 28ralkil] ( 3R) - 8xyl| ( I®tarhdl radical or the group

nggyf?ghpgg?gar onyﬁ?ﬁgylkggb t %?;%%gigl ﬁzcar%%%% anlngjcafbonyl] 2

- et hyl but y| | t@pdlakieent 45§ele§t9dvaﬁypmr\p ¥Eehy 0&Pe F@ismfélnigh of

par ticul a5 t hecG@RPOURG enyb@@thﬁ -Lédz[@l-gs)ana BeiAY kadikRE63R) 15
2,3,4,9-tetrahydro-3-[[[ (1S yI (et hyl am no)
carbonyl]propyl]anlno]carbonyl] 1H- car bazol - 3yl ] am no] car bonyl ] but yl ] car bam
ate (222a), isha mhqx@gynﬁxmﬁ 4e4p)arniddw5 nadi @alch iimdemdndaitdry tdfe

conmpound 2, 3,4, 9-tet dr.o- 3 opy|

(4- pyr|d|nyld%?%y??ogﬁf%a?ba (%%blg(%ggggepsagogér6%?? A cal ,
in particul ar-€®@H confOlHd, —CF3, —OCFa, -NO;, -CN, a Ci-Ce alkyl a
2,3, 4, 9- by tra@y%'o adKetnAneny! ereny b cardbazole; 3aapheyyl | %nacdﬂ/l( 273)

or is an eth ro enoate radical, in partlcular tﬁe 25 compound et
3-[2,3,4,0- te@?éh?@@ﬁyk ¥a3R@AY | propyl ) - 1H car bazol - 3-yI ] - 2- propenoate
(289). leemnse partlcularly preferred are conpounds of the general fornula
(

t

[

I

2
Ih) in which thepfrﬁgal anllet I%/I IlSS atﬁ:earggg I val gkggﬁﬁe rcec%lggue éI—PN?{%M cul ar

e conpound

(1S, 28) 1- [ [ F¢BRE- 3- FER4ARS) - br (@i rm_e&apolawk)en&lrrelrh;ihpad:pywmaohnm]s:ar bony
1-2,3,4,2-te |] n vyl 4§ tdwyl butyl ] car bama
te (58) 2% 8%2 %%% }¥hr§§%§?§§#%§ %% Péggégggt#cu He 35 conpound
phenyl nmet hyI where the radicals R® and R are each 1ndependently of

[ (15, 28) 1[[ R) 1 n bonyl y rogyl o] carb
onyl]2,3 %é%ra é%%Lﬁkgc%ﬁiazo - 3- 5? nIE%]ga%%gns%gé%ﬁe Eyﬁ%ﬁ?% ] car ba
mat e, aralky a C;-C;» hetaralkyl, an aryl or hetar

radical, each of which may be substituted by one or



- 15 is a cyclic carboxam de residue (such as, for exanple, a
carbonyl prolylam de radical, in particular the conpound phenyl net hyl
[(1S,29)-1-[[[ (3R -3-[[(2S)-2(am nocar bonyl)-1-pyrrol sdi nyl]carbonyl]-2,3,4
,9-tetra 5 hydro-1H carbazol - 3-yl ] am ne] garbonyl ] - 2net hyl but yl ] car bamat e
(181a), or a carbonyl oct ahydroi ndol yl - 2-car boxam de residue, in particular
t he conpound muhenydulet tituents selected from the group cons:.stlng of
[(1S,29)-1[[] ) - Brdi | (2 sk BT N enyl h H i_ndol

yl ] carbonyl |- 2, 3, 4, -’{’etrS% varo- 1€ aZOthyfﬂ #?’ f‘%‘ r B6 |1-1a C—Wé}hyl but

yl ] carbamate §t98%) ), is a 4- car boxam dophenyl car boxam de residue, in

particul ar t h% ro ato a 1,
1S, 2S9)-1 SR; 3|i am nocar bonyl hien I"Tam no carb f f%cy
((3 4, 9) t EE £ ;E;GMCQ;I—I-@@ bl - any| Fﬁéﬂiﬁ?%amﬂnﬂl ZWéﬁhyBﬁutwcﬂ cadrsbanat e

(62), is a rrei;medcafan e £ 2epvdd Ay £REi §abupi LeBRT(RIOU! alhrt R LRMpound

2,3,4,9-tetra dro 3-.phenyl pr opy N2pyr|d|n | met hyl ) - 1H car hazol e- 3-m
et hanami ne (f‘ 15 c&r b(ﬁﬁﬂ? §¥I nBfYr eE‘i’%%’é])‘/e:Fn J?)%’flfl &l s¥lie
conmpounds p which consists either exclus1vely of carbon

][(%532?2 ggeE H?&%o 117 SRS Y e i 12 NS SR ar bama
e (267 5 an
2,3,4,9- tetraéngjrpagligéiS)Rn H)ygr qﬁy&g%ig %ﬁ‘t hyé PR Iz] gilggl ph%nyl pr op

yI) 1H car bazol e- 3caf boxam de (276) "or 1 | val i ﬁo r esl
particul ar tKke-Compddkenyis) - a- rﬁ;ﬁﬁ?yt '2-1[3[1[@13 4a9-t@ryhhym o-'f@iima

pheny! propyl )rali""c(é@.r bazehe3- yhi&®b hy | InatPRY] - 1- btiegr!4, ( 284y ucoRurier r ed
novel tetrahydroc @zol e derl va;4| ves of the ipvenijon of general formla

(1) are also SRR ch 8Rd My, AR FpRbBY cP Fa&ué’éltléb‘t?ﬁﬁ si ng
al kyl, atyl amd/ onehehar ynbret r sl sit Psuelas t |s£dl]e?trterﬂ efebmncehé s gglowpn i n

t hi t th n which th
radical R i SR SO oA el cal O pafd bfaipgeﬁe
conpound - ak@ems,

N-[[(3R) -2, 3,t49-t b1 adydr g2 8-J4d- gx.’o gr% dipheny| L, %wano gllﬂam og) 154— L gar bazol

- 3- yI]carbonyI] L-val yl - Laspartam e IS an In no radical, in
particul ar tﬁl@o&&eﬁrouﬁdly rogen atom, a Cy—Cg alkenyl or a (C;-Ci,

(3R) - N-[£4S) alxfyam masasionyhd - ﬁa?'eb@ﬂll@;h@@l'y] bﬁ[éla@&ﬁ&@ﬁ/&a Ob%loh@den 1-y

| ) carbonyl ] ami no] - 2, 3, 4, tetr dro 1Hc oI e- 3- car.boxam de 62a), is

an i ndol yl ac&fyl oA F i 8§I rﬁ’ai"rt’??: ?h@h(’:s d@ndurn may be
(3S) - N[ (19) shibfsariitutear bchmyl )uﬁ mebhy|tHrke substltuents selected

1]-2,3, -1H | e- 3-
bowam de’ (1CRFPerGRitdSy ot | b’ lBBhes %530 Aild PR 0% L EPpRRG RS he "
conpound ( 3SPEN-NO8) = @H(am%ar-wm) -OCHetdyd halogen atoms,

propyl]-253, 4n% teely ahydicen3 R 21§a£>h1% é£b§¥£a£€6ﬁ{' )é5c1—c12 alk
am no] - 1H- car bazol e- 3- car boxam de or s 3- propi onyl am Xo r adi cal,
in particul aFithe cBAPEONY. @ 1' 12 aralkyl an aryl or hetaryl

NH(SR) ]2 3rtéd9ch&t rvetiyeeht Om3yl[3[c>@%l$.03§)ll§/f%é'lb%;uﬂ;s@x&u2|tafi( Jayowé% tebenél pr2 8
am no] pen ar bazo car va artam de
(p)2/2) Li ke\?\n gg)éflalstui & lé—‘lulexll'l eéﬁ‘cetoe% ‘]er nﬁ%% %Eo Esbﬁﬁé dl °Fornul a
(1) in whi ch-ROzi s «CHhenyOREL hytCBy boxaaFde r-@H,dueNsRbSti, tmmbm’ﬁ t he
aromatic st n cul rTIOM W 3 Jo 25

car bonyl §g rrgtegﬁﬁ pr gghﬁz gﬁﬁ&gﬁt et'r ahy roRg ?Q%ﬂ%%% r;; acetyl ]am n

0] - 1H- car bazol e- 3-car boxam de (165a),

N-[(1S) - 1- (aghBOCEROOMEdi-ckr1get Y] PROPYIR= 2, 3¢ 4, %teetar@yﬂfoa%e[[gécﬁet hoxyp
henyl ) - acet yl, ggm no] - 1H30 car bazol e- 3- car boxani de (17

(3R) - N[ (1S) 1REERRPASESI oM PR FE1RRSH Ghyyd 13@%!@3% Sophehalpaest yI | ani
noj -2, 3, 4, 9- hebmahxtd:reo@rld&@f baguie- 3-canioxamm e (-0, —NOz, —CN, a

(30N 1449 c1-Lam pgcar bonyd ) . peret vLer opul 1 5L LEATE: Loican,

with the proviso that the compound of the general
formula (I) is not selected from the group consisting

of 3-amino-1,2, 3, 4-tetrahydrocarbazole-3-carboxylic



car bazol e- 3- car boxam de (91),

(3R -N-[(1S)-1-(am nocar bonyl)-2-nmet hyl propyl ]-3-[[ (4chl or ophenyl )acetyl]am
“inol-2, 3,4, 9-tetrahydro-1Hcar bazol e- 3- car boxani de (167a), - 17 is a
phenyl hexyl am ne residue, in particul ar % he conpound

(3R -N-[(1S)-1-(am nocarbonyl)-2-net hyl propyl]-2, 3, 4, 9-tetrahydro-3-[(6-phe
nyl hexyl ) am ae}ldlHc a3 -bazite- B-methoxgnl o2, ¥ 2846 t baloydi Scariphaeoyépdopyl
radical, in a;%%cugilr t he conn nds 3_amino-6<b loxv-1.2 a-

6, 8- di chl or 0°373°4Y 92 F et r ahy &G-33- ( 3- phenyTBropyt YR IRFREPTAZ 01 2 3 Rar boxy! |
c acid (275) tehdabyflybcarbazole-3-carboxylic acid, 3-acetamido-

6, 8-di chl or0425324,9 - -pReRy = LHc ol ex boxyl at
o (272). 10 K 2o>ptoForran e B ke e ety o of

t he generfal BopAgkamifp-whieB  4r&ecrahydrrecashprgdradr6arReoxYRetear bon at om

substituted hy)thenkaghcal $-4i0eeadi do- Whem t her s edakpdsoErsagofe-10get her
15 form an al pha-anm no carboxylic_acid structural, el epent. A/gs% rlﬁ:‘serred
for the purpGSEROBY1RRE preSEnt i?}VE?E?@hu%?’@’?%’éb%ﬁg%ﬂmg‘ h ngi Bt hyl
[ (1S, 2S) - 1[ [ Ee8RhhFdkbEaIBhzb1Ea0-naedblelyk) a2idet hyl propyl] 20
am no] car bonyl ] -6, 8-di chl oro-2, 3, 4, 9-tetrahydro- 1Hcar bazol - 3-yl ] am no] car bo
nyl ] -2-nmet hyl butyl ] carbanmate (184a), phenyl net hyl
[ (15, 2S5):Q- [ Phe3RmBdingritS) of ( Myhdr oxywenhybh- Zneet hginpeopsis] afi nohear bony!
-2, 3.4, 9t et Lahudpg- %tﬁ@&?@zq'n?*-ag] AHNYLHPORYbL 22 - WBLRY 2135 the
but yl ] car bandt e 7a), . . ,
(2S) - 1- [ [ ( 3Rpesnipgs- dmddcasiashyaleitet §oT afhforapizad -¢@ katRA 018- net hox
B chi oron) 3 4T e e D v Bropal) R pyr Ky et Byl }- 1+
, 8- di chl or o- : -t et rahydr o- 3- ( 3- phenyl propy -pyridinyl et hyl } -
car bazol e- 3- ﬁ‘ﬁ?ﬁﬁﬁ&ﬁil%é’&( 389yc@dp Further representatives of novel
conpoundss of the invention of the general fornmula (1), including their
preparation, ;are i.ndi.cated in th X e 35 I
tetrahydr oca?ggzolbeasdlecri vg #5%1%3’(?{5?(2%?8%%@? nvesn??lgg?l\%g’ de?fi neﬁh%%%ve, are
ligands of GPORpamddsarwhecknpimgyedpenifaraildyl sexdbadede ahaviebi from, i.e.
as antagoni Stge 0bofBRAALT 04115k CA3 {1 OIRNE defts XAR €okO! B! ©
fertility control, tor hornone -~18 therapy, for the treatnent of female
sub- or infegererey, Fumilaral®) cHRTPadERESHMA Por Yr udsikicodt rdl: 5 In
ma:je fergo! ity condniol pnhhg. cggg%gnci@dnf,dtm_ iy gnt Immrgw et by
reduction in_sper.mat ogenesi.s. , ined adm nistration with a gens, e.g.
t est ost er oneRor Mt st e det ivRRERARS Jsrbc‘ﬁe%g%é‘? o?cé%ﬁﬁl Jgg&?es?om erone
esters, is prpefiekred. The 10 testosterone derivatives can in this case be
adm ni stered for exanple by injection, e.g. by intranuscul ar depot
i njection. The conpounds (lI) of the invention can also be enpl oyed 15 where
appropri at e iMecdebimsatingti asittdd didreredwianaieison e0f. teet rogeasnds/ ahd
progesting, ihcNOrgmNe ANer aRymuiar eanplgafer the tSoeal fBMaof the
endonetriosis, uterine |eignyomas and uterine fibroids. Conbinations of the
GnRH ant agonif®td oy noh&eemiE8t:i on and ti ssue-sel ective 20 partial estrogen
agoni sts such as Raloxifen are particularly preferred. In addition, the
conpounds of the inventjon caq npl oyed_ip hornone repl acepent therapy.
The corrpoundgl(‘?ﬁ &t é_eﬁven??gxfca’ﬁa FRover"$Eemst o §3ntcg’ee|%nc%ase
femal e ferti hinfoyaniohvred?25 exabpte dry aodating opdiariadniy asdbbbitthed
t r eat meng  of il] t her_ hapd, .t h ve cqg%gm%ﬁs of the
i nventi o%o ar é—ﬁg(s’go g%‘%(?%aﬁgkgglgocgnttrd;quﬁ%n?i n%\/\oErerzsn u?,%%“ﬁé GnRH
ant agoni st ofrespedtiveiyi-on Repr esendaviiviest exegrdesdaps 1sughisadkydhe

cycle togeth idh 8541088 N mekhSher abtyy M t h_yebpyanal { (5F;§gpln dasages.
On days 16 t%rrf\ffptgf t he cycl gl of%{nt ake,yproge\g)t aé’%’% IS %(z%te to_t he

est r ogen/ GCnREWRA agoni siSAIHY Invat i onteTHEPBEY enRH aRTREBRYSt of €hé-

invention cagibe tddMptoghared caRithRuenshi ,t hhougheut, t hehepehe., | h-is
possible,in this way to reduce the hornone_dosages.and thus_achi.eve.a

reduct i o#’i n A i denérf’?]%}#s of L iRy s oPGBP%gFY%or fote | 8v§f’g.ec?’} i's

addi tional | y qxessishl eatd aghildwe groups, in particular cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
groups, 1l-cyclopropyl-, 1l-cyclobutyl-, 1l-cyclopentyl-,
l-cyclohexyl-, 1l-cycloheptylethyl-, 2-cyclopropyl-, 2-



- 19 advantageous effects in wonen suffering from polycystic ovary
syndrone and andr ogen-dependent di sorders such as acne, seborrhea and
hirsutism An inproved control of the cycle by conparison wth previous
adm nistration 5 nethods is also to be-expected. Further indications are
beni gn prostate hyperplasia, gonadal protection during chenotherapy,
controlled ovayql@bﬁmy&ation/as&y&leﬂehepnoductiQndyayamexyx; infantile
devel opment désc ders. recociousdg(gerHi 3€]$0 stic 10 ovaries.
Final Ly, the CONBRIRRS t9556) (FROTRR ertion, PIR dbrihed Bhov @ Samal so be
enpl oyed for I¢E£II@%ﬁdmwm tiedor none- dependent neoplastlc di seases such as

15 prerrenopausal cancer, prostate cancer, ovarian cancer and endonetri al

cancer, é su preSS| n?(g%lndogenous sex steroid hornones. The novel conmpounds
(1) of th rFEzeﬁs vdefasicadd ameamns ar braashefCrY juwmisiched,

particul ar G@tpﬂe agani %@cl%‘é!taBFﬁlBﬁélﬁ.pe 5063t TeateQf trﬂ@na— or
pat hol ogi cal states detall%él abqove for admnistration_to mamra s, in
f

particul ar huRh&s FLRRREY | SR e dRVARIpulpokes, © ‘%ﬁrk?%l pets
and 25 pr oducdtioms ) i Reptr@ebntauhval Sékampm_-é doanlgtpdrs aZMGhy}D.Stg‘xfﬂdgﬁl is

possible in a manner eoraII rally, in rticular
t opi cal |y, relé}cgf%e VﬁPP’&Va Lja‘(r T BN %rl b PF\] gc?’%x' orb“o%az'
i mpl ant aftbon.erx Rl lasdtrﬂwemyht [ bntaslpBeﬂeenydi Peatrdvenydompamd (1) of

the inventio co e af cap tratdQ nd
wher e appr opﬁ' f E §i %ﬂ%ﬁar rnag%g]ttl ga%pggécceg%gbﬁ@eslcg?é e?]

di l.uents. SwR%m-’r%‘Jeo&:‘r%WJs amer@ T4 38k e dl@}’memdl,forhaakalnpl ein
U I man's Encygdwpedinaxab -Eeghni cabxCheah lry hé$914 én|3(1195?9ex—15 3%hyJour nal

of Phar maceut,i cal SCI ences,. Vol . 52 (196 918 ff

Czet sch- Li ndetfe ot 3144985} of f e H52 B rﬁjalzeiréfland affF@Te e icspilet e
Phia][m I]Enfa f2'1e>65962].,4—762ifényl - 201eiza—2dfﬁ—lﬁldﬁyad,l er, hel;@XJb 1quld1%rnyl
Hlfsstoffe fu ar tik and an zeneGel t Cant or,

Aul endorf in hi rgt,rlleg’?’ifmgrﬁugls ad é}t“? aﬂl K& cah" Eakaer Dl &AOF for
exanple in smesj:lfmimc‘hs:q ditee. capsul e, gel capsul e, coated tablet,
granul ation or powder, but also in the formof a drinkable solution. For
oral adm nistration, the novel r’rpounds of the invention of the general
fornula (1), CoCas “éékpﬁyd%f@ c amedBss c anhranrhed hoknowbranghed,

conventi gpal |dyd!LSle,of)hﬁéy@|lQﬁl C@ﬂaiar@ﬁryatﬁ%%ﬂﬁé@t 81RBYyCHQ S such
as, for exanple,. qu arablc | c, starch, ars such as, for_eéxanple,
manni t ol , ”tprmld'% n%l bReb Cfc‘%&é’e atgfé‘i‘%tllﬁep %??%E%tli‘f‘aea@‘ﬂﬁ@l&ﬁeﬁtfs
ga?nesi um stesarcﬂi ealkwogrmngbninoawl 2 uﬁemoxpnaquneug; C@‘llr—lbr%@d,x%/l,
iluents, [ Sy, €Ul sifiers ubr | preseryatives an avors
(e. g. essentl zﬁ S]%l %y Th& 85N Hds &fsot%%‘e FHvent it6i \{: %’H Y6 be™

di spersed i nrenficxopanthenpave, Cafcg;thwde@cypagrounJBatae;d compodiifkieon.

Non- or al  adnmiyiesta@ ifyt Gk daka dY ace difdsEexanpl e by intravenous,

subcut aneous or intramuscular i1njection of sterile aqueous or 0|Iy
sol utions, suspensions or 25 enul sions, by nmeans of inplants or

oi ntnents, crgags, orar%mms'ﬁaziic.%l A6k ssuaaamplaﬁax&smdﬁav&ﬁlfqeqse form
is also pOSSIb| wher opri at mal ants may co n inert maferials,
e.g. biodegr é"d’a E?I?FE tg ﬁf‘ﬁgt i ﬁq%%eéij% adnef 8F ERZRpl e,
silicone 30 ra|1’g/lierradmabevagRe_ateadntatﬁréa're}@mﬁl%sp@ﬁi dlhenf araexgnpl e by
means of i agerabes AL TR L et T o oBPrel oRBRERT St AR IO, ©
particul ar bynedase of banewinul at iprerRbletity bl e Jf-@rhetrmlsmmnydose and/ or

sui t abl e meapshcsNABURSL, foi ﬁﬁ@ﬁpiﬁex?j}t chl_e_sp}h iy Bl B9 dgdl 1 Asqal ready

expl ai ned aboye, he novel. compounds e i nvention can al'so be

conbi ned wthh@PNé a&tihydeth 1-phenyl-2,2-dimethylethyl,
benzhydryl, triphenylmethyl, 2- or 3-naphthylmethyl, 2-
35 phenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-

phenylpentyl groups and the 1like, but are not
restricted to these. Correspondingly, a “hetaralkyl
radical” is an alkyl radical substituted by a
heteroaryl radical.



- 21 pharnmaceutical ingredients. During a conbination therapy, the

i ndividual active ingredients can be adm nistered sinultaneously or
“'separately, in particular either by the sane route (e.g. orally) or by 5
separate routes (e. g. orally and as i-njlacti on). They may be present and
adm nistered in identical or different amounts in a unit dose. It is also
possible to apply a particul ar dosage regi men where this appears expedient.
It is also paq nay 0 a f noyel
conpounds (I)‘SAZIlf}HI ﬁrea{allnév%ntl%e % aerghggw%alé% BLBE@L&EXeEi mtc’l:lt%h (raf\fa wi de
range dependipsgymyalie narametof tgreoumdl Baplreﬁent:hélyeveﬁ?*prkﬁstl@é 15

di sorder, thofdg;ﬂe 9{, aqﬁ‘dﬂﬁé r al L9Qdet 291%% Ssg& needy veights andq

sensitivit esu j.ect to be treate |nthea |t|es of a
skil | ed wér kerhe ohd@,erb%@r@ TsHarmffddlictiehi 1ty @19t i ve amount” of the
conbi ned pharnmaceutical conposition. Unit doses of 20 from1l ~, g to 100 ny,
particularly preferably. from nmost .pref froml ~. g
to 1 ny, per ot eHBdy NREPYH # (Ffaqqlﬁeajs ir'rgcllglef}tﬁé:all %B gf?é be&fer r ed.
Adni ni strat i othetagrdeakel pkadecam"a ammglrepdesenas aampl| argli tyrodp segar at e
dosages. 25 @ dalf 08 aShAclonl s hOS.RLES R LDNCHUORAR00AL NG, { he

present inverition af so enconpasses p arnace ositions as described
above, cd)ﬁprlrmnfg hetkrastonse olfntEPerﬁgvelﬂa@ori‘pbtmerU ) PHOSBHROIIE /

i nventi on, dled gheyg, ang yhenesaRRLoprd @tRs PhaRmRcRitdntaltive
accept abl e c i'ers and/or excipients, Preferred and particularly preferred

phar naceut i caﬁxe}f@ﬂpﬁﬁl of ofchy @??ﬂ)”s‘él cBrprhiaisrpatyy e%E?UBﬁel@lc

af orement | on%ﬂ{w&rﬂ&%&rheaafymulx&dmamsefa&[d eguBbtDeMekacorpeuids (1)
of the inventio in particul ar tﬂ?e i Erentlon?ad by nane .above. In
phar maceut i Caqa%(ﬁﬁ;o%'l t1ONRA[ELEY Jﬁgl ?ﬁ8 ¥l es BYE 1 den GOAR O,

possi bl elsbesimtespd lenditt Heedlsikepnéowcto nroeintb ofrédier et ato ftdreseda (1), as
defi ned above, for other active - 22 pharnmaceutical ingredients also to
be present, as already described in detail above. At |east one of the novel
conpounds (I)Thﬁ t ker® i nVeNEildn, astuestwed” aborsludesr es@iiong llive

pharmaceuti cadcompasidd 0RSn8L bhe ddIMRAId 10N | By ONEC O ckletybl dA%ES
menti oned above as preferred, particularly preferred or nost preferred,

speci fical | y &and@pYERer EHFLPan Odn AW MM onlRoPRFRACER 2Fadder0 or al

adni ni st pat i odk:pOsEhd| evén-magdbérea, ciyolacl grirhetuaepecirheske dycasent
i nvention provides c ener.al as .defi ned above

ds, of .t
for use as pﬁ?%%??gﬁQYZ?'r‘gﬁ%/‘.lggﬁg?'?é‘fiﬁfrSargéflrQﬁﬁéfoé&rqﬁa?& Se “Fonpound
of the i nventmcma thétt’&cgﬂi’tﬁii@l durhnuless (| )in apadeficddmbovd tfogreryse as

pharmaceutical, ly are Oﬁ%%rl;? r eggggugongggndgrgg%l ioned ﬂ.{gove

preferred anoppar]?lcu arly ounds, Tn particular t
preferred cormmﬂrvd% oftrhetungent haw mént:ﬂéﬁéd §§ltﬁé€#§edandbﬂlﬁe c?drﬁﬂ)unds

ment i onegsi 2 dl es?gwpeteﬁﬂnagempﬁr m&%attg%lteaorrposttﬂm%rald 0)
conpri sing conpounds 0 e i,nventio nd concer ni s

of the mvent?%ﬂ“?rb'i'suse%é?rﬁﬁﬁpﬁ&@éﬁfﬁ ca?x"f“éﬁ’i%?/ & er%’ﬁrﬁg mfgpogtelcrrade in
relation to téerpossids|iti esrdqrudéese andaadni ni st radxan, t o whathikas

al ready been said concej;) %?tBO t he noyel ounds (1), of thg) i_nvention,

0
as defined a PHECY LY P ipect, The 1p‘%ﬁ*s FET mvent¥ i CALE 3ovi des

t he use of atdim{ one dmxaa-hydrocﬂalrtﬂaiza)-l,e derdiatdsph a3y foremd-anesent i on

of the gegneral d)._ b a f ty

out set %phe te‘%%iﬂ%’?%%a’r baggfggﬁ%#gg?%sg %ﬁ%kglﬁﬁb%lt%glﬁtgh%%sgy rIV\(qu | et
et al. and Natkli!eetlhke befng ekabiifed CVEdMCt hé LFgHUEGSof Witd ganerad

formula (1), AOfePSQEMRI &8cange, but are not restricted to these.

“Halogen atoms” include in particular fluorine,
35 chorine, bromine and iodine atoms, particularly

preferably chlorine atoms.

Reference may also be made at this point to the fact

that, besides the compounds of the general formula (I),



- 23 pharmaceutical renedy for the treatnent of GPCRredi ated di seases, in
particular for inhibition of gonadotropin-releasing hornone (GiRH). 5 In
addition, the present invention provides in a further aspect the use of at
| east one conpound of the invention of- tize -general fornula (1) as defined
above, but including the conpounds previously excluded by nane fromthe
publications aaf Mlelfliatedet abbveandwh/hkh eardal .medfi orwexk| Yoer se, the

3-amno-1, 2, tetrah zoI - carboxylic aci

3- ani no- 6- me rAé % %’{9 gﬁ&g?%hy rocar b%ﬁ%?‘ép%%%?%oxypyglgéoglcal1y
3- ani no- 6- bemua;)qteli e srateiveshyelr ozrabags) eeSpeaibdiyl hdsacisalts
3-acet am do- o@ﬁ,ﬁg_{ RAr bazol e- 3-carboxylic acid, nmethyl 3 15
acet am do-1, 2 3 4 tetrahy rocarbazol e- 3- car boxyl ate, (-)-menthyl
3-acetam %Io 1, 2, 3, 4-tetrahydrocarbazol e- 3car boxyl ate and

f tert- 3ut oxm&armﬂyfmmutar Ipe, §eﬁh§ké]§h)é@r Qﬁﬁ[)dotag&i& 3t1§§£b9}€.¥£| ‘t%glﬁic' go
or producing_a arrraCU| remedy _f.or inhihitin preera y

for male fertidS (95nt &Igar’%lo R&r morte 9BRE apy S f&?ltﬁﬁ’glg@r edCenthst

femal e sub- audpoafesr t th| t yhef opréeent e oréneapt 0 @R ifg@ia el mahy
control. Stat I y e term”a conpound_of the general formula
(n as defi neg’%gbngl\l/q(;% Jfdiln(k:)llugl nglrf hé&"¥s "(l?&r?pedrunﬁg &ct Y t%’f)odé by
nane" nebbs &h@omﬁmtoflrr\hm@mr dthé areceptdr )is a GPQR regewphibeh t he
radi cal R1 ii)rfé Qgen qat gipA %ce Ia}l kgmﬁl haRcEl - FRnaLKYL 4 r adi cal
and may opti onaIIy e substltut ed gn het ar d] radi cal or the gr oup
- COOR11, whePEtiNatdon: o%nlh@?h?wnr@@ c%¢h%ycﬁ’@051§@b§ﬁ teffecthyocnp to
three substi Tt%&%ts !\Btébt@fe sefrst e@emepenﬂg@ﬁay oftrﬁﬂ,e angthanekromt he
group conS|st|n

| t d
the radi cal téf‘ hfd*t@g?éﬂuftttﬁn %aﬁm?cfgo’a}ﬁﬁ? aﬁtggggggtgcggg "

aral kyl ,1an @lt)hle,r hkt ganydls r athiichl eXi¢ie gnout;iqe C@@H&pabd ney emfeonal ly be

substituted .one suhstiqt e fr up SIStI

- CONHz, -cocn%,l%?lcclb; ST 13% gg ot cﬁ ke patfa %ﬁsggl 8TRz, R3,
R4 and R5 ar ®agadhli n@gm@érﬂﬂa}lt@gmn@mot Hléhea mmg@@s atofn &hkal ogen
atom the gr aoa-} al kyl

, aCl - C6 glﬂﬁeerrllyl a Cl - &F%?,l af%fﬁ? z ar alaqu\l, pgﬁgéfﬁibg?r
hetaryl radi E8RH %tﬁﬁénﬂé&scal R6 is the group - CONRBR9, - COORS,

- CHZNR8R®p -CH2R8, -CHzORs or a C1 - C z al kenyl radi cal which is
optionally s bSt'tﬁ%e%[i t he radicals where the radical s Re and
RO are each rRfep&Ade f'é n5t 8fie 3 anBFﬁEFnﬁ hﬂlﬁ?’ﬁﬁgﬁoﬁt offf€a ®2velq 2z
al kyl, a Cl te€rahgdabkypkrbazoCe de@h’a’rah:ahmsald@lt;h@mmgﬂatb@n hefatme

radical, eac [ e bstj t b ne epsubstituen

sel ected fro%m ?1%e\ggr gél}plq@(y)lnésjl S ?jn;}g ‘Wl%%‘ )éﬂ%z ré’% g&ﬁi%

(=NH) - NHz ahddKQuEgeAtam whems theherdichd lRadl-eahtthESsamhydngeanatom a
Cl - dznal kghkva Ghaicghz aral kyl, an aryl or hetaryl radical and is
optionally substituted by the group -CON(R11)z, or where the radicals R$
and RO may together forma 35 cyclic structure which consists however

exclusively af eaﬁ:bnarat amsoa&m@neon‘etnath@n giegéﬁboniﬁ{;eﬁ‘élaﬂd are
het er oat ons; ical R |s a ‘&gaen om a Cl2 al kyl, a

ra
Cl - C12 al kSﬁiP‘PoungscPf c‘idlé © arHFK et &Pylwﬂ:‘éﬂp cEhe, the
group - NRlZRIad;LcaNHm not I\IHCCNhiRldase AHOOIRIdeor atdiS02R14 and may
optionaldy be substituted 5 by one or nore substituents selected fromthe
group consisting of -OH -NH2, -CONH2, -COOH and hal ogen atons, the
radi cal s R12PHR eRIQdarr@V@échte*hﬁ@lpié%@mr?amlgnéleamwﬁewea Ivyﬁzlrb]gen at om

a C2 - C6 al kaprhtrobna Gk - Gle 1QcAdew raghsmhiand (Y Qutd onglbyebe

substituted b\b/ one b a
mpounds in which the radicals R®*, R®, R% RY R® and Rf

are hydrogen atoms.

35
Likewise - preferred novel tetrahydrocarbazole
derivatives of the invention of the general formula (I)
are those compounds in which the radical R' is a
hydrogen atom.



or nore aryl or hetaryl radicals which in turn may be substituted by up to
three substituents sel ected i ndependently of one another fromthe group
~‘consisting of -N0O2 , -CH3 , -CF3 , -OCH3 , -OCF3 and hal ogen atoms , 15
and the radical R14 is a hydrogen atom 18 G1 - Cl12 alkyl, a C1 - Ci12

al kenyl , a C1 - Cl12 aralkyl , an aryl or hetaryl radical which may
optionally be substituted by one or nore substituents selected fromthe

t f 1 2,
Y oo CO,nSI é&r& Oﬁoﬁbve%ﬁ%%rocﬁﬁw g;%%lé’eens a oErsFﬁjeanél t he
rad| cal s Ra) iRyerRidad, oRe téved dRénemral e&oMuhdedmdeﬂreyadﬁmmnaddmer a
hydrogen atorg c?sé‘aé&ﬁlﬁ‘?ihrfé aEH”LthEE g:Fn%uDra 1@0\"@ “@F% /93,

- NO2, an ary or hetary] radl cal .
The | ndi cétu dhs @lrreeadgptrrer#ﬁywan @E‘Pm%ctl BATHi-£H188 ¥ he PKGFEF *€Snpounds

of |th§ i nveﬂtd&ﬁp&fndé;ebdﬂeﬂeél ai;%zfl@fayl ﬁoﬂm)sllaa$Iﬁeﬁ.hn(t?nf/g%‘bﬁn@ctaon .
excl udi ng the conpound di scl.osed i ubl.i c o i an
MIllet et al a’%ﬁlggﬂﬁﬁ?l dhed' iy E? rﬁ?r?ﬁ alr a{dbee%ﬂd %\/eﬁ T&bove in
\rMe! ath ion to t:}ttﬁie’lﬁét&ieraﬂch?ﬁOUPdsla@o)thﬁ}r t:ﬂmet:hyw,enﬁhbaJroTbe ;memrhmmyds |
ich are preferre articular ef e ounds
just defined lf%# Cpar dugY%éyaPSﬁa?‘ﬁaéigu?Vcﬁzreﬁ%r#e éfcgcr’ %I tlg(r?;g%%wrgl;H are
i denti callOto gd!manpar]ef éored land( par timcuthi by qmef@trlem cewpoutmsal ngady -
26 ment| Onng HR8Y ¢ al%g)@@efséﬂeon Y1 Ba i g2 noyel, LOMPOHPAS gEnt A drivent i on

of the gener as defined above. 5 The present "1 nvention
provi des in IRAIIEFLASHER (CAMROWES of a conpound (1) of the invention as

defi ned aboveshdnifirddeeyd spu@ojgl)dlpg[Eh@fcplmopnpmsfyﬁiuc&ﬁllﬂm'cmne at the
outset, for ;ﬁale fertilit con(t&rﬁpb%{fdiot ejnﬁe% $a%e tion. Preferred
and parti cul P93 W0 Hratiery Ry FREPEY t or this use are

t hose coapountkst redyedcty- ammuw\bmra{caﬂeamﬂs:e{yhBaunMaﬂdoml] -2-
particularly Eg)_ggmg? of t ion.of g al for (1) as
defi ned aboveﬁé%ﬂﬂ% 1'on t—he pr ese \{l?fr%if/en%oon p'rf-gg'lg‘ des rg mg od for
male fertili te;ocampﬁesﬂ or for femal e contraception, conprising the

admini strati %“épﬁf @{?}Ja (1§fj§)céi of[{ RBL €[ {p(igiiiy &,{;,)m(g@éror for

femal e contr conmpoun e I nventlon as_defi ned |n t he 20

i medi ately p? T PRFEGkRpPY } rainelfaehonyt bf &1 @bt 9T - fredmbi 2 -
particul aply ﬁ&f d—ﬁ{%&%\azénmﬁlz@ép@&moﬁﬁm Pz es€thyinvention
relates to a h](C) the t nent of pathol ogical states 25 nedi ated by
GPCR. The netlf%"cp’ %%t?h nistration of at |east one conpound (1)

of the mventp}oenyBSetdWI nedlsdses1+ Dl B(3maddt [ [ [ (1Pari+ cuI ar a human,

when such a tyeatne ess T es pI ace
in a 30 phar mgcngu it7cH l%gngéf)fc tﬁ%%h%}f%gr@gm%ﬁﬁég%%% % ai ned ag%ve in
relation to tt@tmmr@mm¥+}HtﬂaIW¢hv%Twlbﬁﬂ ¢qrebomal haceut i cal

conposi t bans Pide, 1 yept | Orbihate t1E74psk of the expert know edge of a
skilled worker to determ ne a pharnacetttcally 35 effective anount,
dependi ng on the specific requirenents of the individual case. Fbmever, t he

c?n?ounds (|)P@éféf@eanﬂaﬂbilorteiﬂl’ﬁlfycﬁfcﬁj’aﬂﬁazmnl i Aésieseiivés afunite dgse
0 rom1~,gto 100 nmg, pa cul ar prefera om_1 ug g, an
nost - ‘é?le?a%ﬁlyqf‘f? H‘T %all %ﬁrﬁ‘él? boL{) \A@rgehta%g lc}bj 8ct to be
treat ed. The porepeunds a.ahmvmhsd:hatR oni ¢ oamhysimm‘loladm nadicali oxrhldil‘he
adm ni st @t | 0&8%85'% OLLIEPI 8 Oée%fe &&apeynq%eéaggypf §%d&¥fé§

as alrea y

conbi natifon 5w Iea one rther active I ndredient
expl ai ned abowkichscarzdepr viliedrogen deemndi @ﬁnotfhécs?%@ﬁt SYREEH i®n al so

rg' at esttota QEHPLQQaBE% ldﬁl@{émngr@@d 'fktn?r pathgnt, beeraerl de'{ﬁ'ltlng‘lgf .
adm ni stration of a pharnmaceutica ective _ano np.osin e
general formfsop §h ea@&?PPné&%‘b%’@Stﬂﬁuqer‘?cl ﬂbec%’o?ﬁﬁ% Bx rtfﬁed by
nane above, tR’a pairtdriulleqyi I iptefeuteda t:bﬁ@btrﬁdb dhe tieé¢ hagkrieral

pr ef er abl i n, mal ertility contrao 15the

used hor ppne apys fe Ie

cont race;}t%l on§ W“é%l?neﬁﬂofafﬁnagg Eﬁbowh?ﬁ?ergﬁ?i t $23hG trlun%r cogr:?rol
phenylalanylamide residue, in particular the compound
phenylmethyl [(18,28)-1-[[[(3R)-3-[[[(1lS)-2-amino-2~-

oxo-1- (phenylmethyl)ethyl}amino]carbonyl]-2,3,4,9-



Finally, the present invention provides in a |ast aspect also a nethod for

t he production of the novel 20 tetrahydrocarbazol e derivatives of the

i nvention of the general formula (1). The nethod for the preparation. of the'
conpounds of the invention of the generalg fornmula (1) can be carried out in
vari ous ways, e.g. in liquid phase or as partial or conplete solid-phase 25
sygt hegisl. Ti‘tﬁeﬂ:rlfm'ﬁhcd}le—lf‘tﬁazswicalb-l fmrafdm&h']scé;m&)ltripr@-f rﬁf)ﬁhh(px;aparing

i ndi vi dual r e npounds of the general formula (1) can be
made by a sk téaﬁv\oaiﬂeaﬁaztn é)5b’a5| s of his common general know edge. One
met hod of theis nventi mdlmuqyianﬁ@iqor epasatiuen ofirconpaunilsubért hehe

i nvention of ¢ o Sl hise ? bel ow.
A specific vard?lgj ; fiﬁhéﬁ%ﬂﬂégmﬁ) mf( 754 2§3I‘:{quqfs1[gs3|§qn§t ﬁqge( ]%'s? )in
descri bed® F mmqmbqnyl)sthwdwld:uwﬂel apmerquaﬂbﬂmrﬂu v, 3 141e9exarrp| es

35 listed the;ree@fawdﬂdlqmm QUE JIERIrSS R A HBS, Of - Saraupds of the
gener al formﬁ%é; e nethod for the preparation of the conpounds of the

i nvention of ma\‘tcﬁrﬁ,ﬁfa?(l) is preferably - 28 carried out in
the fol |l owi ng snvey: th]?lG&nbmﬁhob@h&aﬁxdéoﬁc@élaﬂﬁ e Hhrgatuieutan kee

Cui tably SUbSTUTEE cyeh OREXAROMEL dor 0t P08 A o A ierd ISn R ate

with proteéct |[v[e[4gf(wp$q®mm&ﬁ$&£énmllmmﬂr®]piambdﬂwlﬂrﬂ4mhwr4 vative

uhi ch 1S desigheghyi) AAGH SR -5 |4 koW S o % ﬁ&‘bééfﬂ & and
provi ded where appr opriate wt rot ectl ve g]ro ps . as described by
Britten & Lockwod@minad carhmapmdilr3- W1W41 &alééaf@é%fbrﬁﬁ’@d’ by Maki et

al ., Chem Pha ma Bykhy1lRZBetB¥1aR48). f@spauélcttiﬁr dhe aeohexanone
structure is substlt ted in S|t|on53 6" via the radicals

Ra to 15 Rf, osi Hephvili o tﬂéiﬁaaﬁéalzsm%hy\%éré [dgpRapri at e

by preculsorQ @f 4t f%t:"éiﬁda}qidsro-%-[afr{d(ﬁ z%mﬂqnwhn/@iﬁeﬁ:&iﬂ%xﬁitﬂdbd ure is

optionally s | LNk e r.adi.cal enyl.hydrazi ne

derivatives % e oﬁ)ylgrﬁ%lfl(ﬁ]éﬁ Oé%?] Iy a%gfe £&% %O prepared by 20

met hods knowhl@mm]mnhwmwl]d%@m@ml(Zas‘am)ers whi ch result where

appropriate i the (andeansai f@ﬁ ohexagens, def Vghﬁc‘é?cﬁ@% yL he
e ‘separ at y C

phenyl hydrazi ne derivative can b rorrat ogr aphi ¢ mef'hods such
as, for exam$ih® HRIPouna Af 2ep  Eh8- §§ﬁtfﬁb§ﬁi§00f3 t(BepbenpyAakopey ) sOruct ur e,

t he radizal RL-g3% iR Falderhat)i-an-fa ridae: Jlid 06 0t ety I(rzaapgpr opriate
R1- hal i des wi,th use of .30 gescrl hed by Pecca & Al bonico, J— Md. 487 or
el se as descrithed byoRBOrYdi afoEAEML 1039, PITtdsHlar, shedr GORPRHEEI e

i ntroduced by,podi, Y-t tSatiyidrdadse A-phenydprCmsm) -197 tar2dzale-d- , J. Med.
The radical s | R l\ready indicated above, 35 be introduced in
vari ous vvays pé%r% |lr%'gc o%%qtdha(éﬁr%at ure, which is explained in detail bel ow
a- Ami nocar bowyl i &s aend ethykbt prepenpatkeseadich Lal snc grabel ablar netieby

treatin et h NH4( CO d KCN supder - Baunpann
condi ti gznés( k(r%g:i;pwgﬁi se, gnd)egaggequent aPka?l neﬂhgd%‘&gg.ﬁi’g?? e r(g

hydant oi n whi® 4 PEOPEd ~(BHCeEeR 2@ Lirdchitdo@ Ry apes oatier Ki289) 1974 1824)

. 5 Ani de resiigtees sa epprel endbl Yy IRl acbdIShRG NBLR9SSNESOWE Pehese from
pepti de chem st g Pur is agtivated with

an activatin§ % &E?rfgtﬁg‘lﬁ Sg?' elgglﬁhglﬁl?ggfgai‘%te‘éﬁjon Retds @

carbonylvalylamlde residue, in particular the compound

30 phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-(aminocar-
bonyl) -2-methylpropyl]lamino]carbonyl]-2,3,4,9-tetra-
hydro-1H-carbazol-3-yl]lamino]carbonyl]-2-
methylbutyl]}carbamate (58),
is a carbonylthreonylamide residue, in particular the

35 compound phenylmethyl [(15,28)-1-[[[{(3R)-3-[[[(1S,2R)-
1- (aminocarbonyl) -2-hydroxypropyllamino]carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino]carbonyl]}-2-
methylbutyl]carbamate,



10 1994, 35, 2279) and condensed in the presence of a base such as DI PEA
and/ or DVAP with the am no Conponent. Ester residues can al so be obtained

- 'by. using, the desired al cohols under anal ogous conditions. The 15 sol vent
used in this case is preferably anhydrows. -Secondary or tertiary am de

resi dues are obtained fromprimary am nes either by nucl eophilic
substitutionjief aaldyd1iwl cdeBSovimbier educhive (@uichatdason Hbr abdemhplles/ 20
ket ones (e. g. 996, 61, 3849 .or Synth. 994, 9)

Sul f onani de e&'ﬁ‘?ﬂéoggré‘(gl%%i}é RS oﬁa‘%ﬁ& adorr e%/%on&)a%n?rlﬁl €s b)t/ggeactl on
with sul fonylcoﬁ@oulnkiorl dhenylmeahyési diéssazs) ebt &l hédRby3réac2Ehg2the
amnes with 1ol a@'?t)%nflgci@?g&@ﬁl iﬁqurlantcg%%%n&qu |_(§ugs Hcan £ Jarepared

by preactivating th ria
car bony! df hthdeéHz@@ﬂ-’ib&Z@lle36&I¥dﬁmﬁzlgd))caé€mn§llﬂséquent ly reacted with

am nes (Vraggt+8l18uty1hcBerhd88e §,131&5) 35 Al cohols can be obtained from
carboxylic esterS by reduction with™ A H4. Al dehéde r si dues_are obtai ned

from al cohol ©fr &&W@WQ%@%%W@@N%&T@@ %R ABRdi tRons
known - 30papehcugan t htbBBOQ esabyunahl ophdﬁy(tﬁaaﬁwat hreLsaks)-Synt hesi s

1998, 436). id

am nat | on) of ﬁgﬁﬂhg}é &neqﬁﬂgsdeﬁygggl%%%a%%g’po 3 %%%g% g%uctl S’)i Et her

res;]duesltmanytie}cahﬁa@mwéd ﬁy3d@4pt90tt@rtata|hryglrtdﬁlealcwﬂualzqir-écursor with a base
NaH I

eactng w t N AeTitEy oo R e T AR e o S e

i ntroduced bysreact i ngtarrebeteiydiophenet erredopraieidsor HREhAUS. appiBpri at e

phosphonyl i des Ander Wt t |tglecongb F%ﬂ%dknoﬁIHeﬁﬁLmé%hy& sol[l(gspbgwlmat hod
for the preparatlon of conpounds o the |nvent|on of r mul anéy) _preferably

i ncl udes 20 dtldd$Rlaptld [éd)(a&%ﬁl%aﬁ ny ) @denvl I5aige ! cardbenya) proceeds
essentialty i2n 33131908\ trahydricsAleicartdela -Sy-RtiNesiiso jeadboaas, ldeer | bed by

Britten & Lock er kin | 74, 1824; Maki et al., 25 Chem
Pharm Bul . qh}’%y‘}'ﬂﬁ? gra"}—auﬁ h(sz '& Chapnan, Tetrahedron Lett. 1996,

37, 4869 and mrmm@@wlmmmidnshﬂmvnidkal cyadbtekantnepderivalave (11)
LLEN, oL, B D ORI 235, VetBEat 803301 chdhgsB-B 1y ana | i
(2- pyrldlnylmethyl)—1H;carbazole 3-methanamine (279),

20 1is a carbonylvalinol residue, in particular the
compounds phenylmethyl [(1S,2S)-1-[[[(3S)-3-[[[(18)-1-
(hydroxymethyl) -2-methylpropyl]lamino]carbonyl]-2,3,4,9-
tetrahydro-1H-carbazol-3-yllamino]carbonyl]~-2-methyl-
butyl]carbamate (267b)

25 and 2,3,4,9-tetrahydro-N-[(1S)-1- (hydroxymethyl)-2-
methylpropyl]-3-(3-phenylpropyl)-1H-carbazole-3-
carboxamide (276)

or is a methylvalinol residue, in particular the

compound (28)-3-methyl-2-[[[2,3,4,9~-tetrahydro-3-(3-
30 phenylpropyl)-1H-carbazol-3-yl]lmethyl]amino]-1~butanol
(284) .

Preferred novel tetrahydrocarbazole derivatives of the
invention of general formula (I) are also compounds in
35 which R’ is a hydrophobic radical comprising alkyl, aryl
and/or hetaryl structures. Particular preference is
given in this connection to compounds of the general
formula (I) in which the radical R’ is a 2,3-biphenyl-

propionylamino radical, in particular the compound



where, in the case where the radical R is a hydrogen atom a Cl1 - Cl12
alkyl, a CL - Cl2 aralkyl or a hetaryl radical, the group Gis equal to the
radical R, and in 5 the case where the radical R has another one of -the.
meani ngs indicated for R in formula (d)i6the group Gis equal to a group
-NH-Pg, where Pg is a protective group, with a phenyl hydrazi ne derivative

(11 {_) Sub_SEji too Bﬂ(m)@ ::mfﬁtliftréhydm—m BEENSR0Of , :a—ndﬁlﬁlhélnyp-t ef e(rjabl y15
acetic aci a preferred as
solvent. The % OCR% am% fo“%f %é%% %e‘g‘[g‘éa%%'f%%% %)‘OL ]Ir“n formul a

(1). Certain mtamneiﬁs(tﬁ)groups may, where appropriate, also be present
n protected fordy {AadRo¢lafif3s LOE;BLe! CThi basgiaiRa d HBnsshappal n by

met hods knovvn er se at a sui e tine durin synt hesi s.

Particul aPly k-2t (LD 71 W&@@Wb@?ﬂh&ﬁ@ﬁ@@m&rmﬂh@pr esent

i nvention arey Rmk3flﬂl'§ﬂif&51ﬁ151r(c&rﬂkl Jﬁié@m&&gméﬁﬁe 12989,4253+ 3787) ,
et al tide otein Res. 982 20,

Eg/f)re\s&ﬂa ES%%%&QF%T%T“%“%%‘J oxayBide 461548ha) or

c(r;IZ;)roer1 ityl i{lssnams @Eabllg&aekaégrllamhat rédleamtldﬁnPrﬁﬂibmr ]tQﬂ% 38,
562), ere the exanone ti e; i.S to e L§ ThOt e
solid phase SP means oft> ﬁ ?\]ﬁl(r}é '(}ar FERAGE cﬂné’

precursoil§ ofprndmy - chekahorest chnydrat+3-el (lHalm-b:e—ymctmuspﬁ) by using

the DHP 1ink fﬂd}‘ RdBL 2 he-J Larboxanide 9995 60, 7712).
Tr acel ess te ering of aromatic precursors of t C'| ohexanone derivative

(11) to triaZithear esinephthyaeathlanimaceadical ,, imgeartthehar| rthe Ed.

1998, 37, 34ldmpdurkhe prot eqt3|s\;eNgr[qqrs>Pq M&&ﬁ%dc%ﬂﬂ&%'yllq&@—m 1 -
approprlate in th gro G and g 635 ts an am no group - IS preferably

a "Fnoc" (9f RIS 045<'chatr TR0t e[:& \Féa%}?’i}%ﬂ)ll%a%%b’ al so be

anot her thast mnp]a{mmarbﬂzaﬂte%cgimmgam@ fxeabx he series of the

al koxycar bonyl tectlve r o (such as, f.or .exanple t

(benzyl oxycar rony ) Br 1%%001“’](&%%0 baESHYEar boh§l PR h%]d"d‘)zlaol? &h6t her
sui t abl e pr otammamndr oup Ne.[d.(3&®) —12r,|3t,34l 'S -tle t{rahiydlren -t (2yd, B )-Gt-ect i ve

group. The cqpshlJjutq )fs L r

derivati zation (Hs)}lepls 2an[g é %(%?Jbs}%ﬂaér?g%q é)éé{éﬁfl n the

desired radi Gaime '\Alifi‘H:aQ@ Wigls- Ik laglk det agpamet drordeR6 i n

t he finapoprodeot., the tetrahydrocar bazol e der| vative of the gener al
nstitugion of the |inker this may be

formula (1). TQ i IIustrate th
expl ai ned beILda?eé“S?‘ﬁﬁaypaF é?’dﬁrﬁngf FTEHe T ea\ﬁr‘?ergoﬁﬁoéagﬁl L% hé&NGr oup

- CONRSR9. 25 gemdﬂm c&smmﬂare(Me trdiwtalcHR6R'n ide gr @@mylmfethba-
i nvention of e e Lrstl conpound
Pg- N( Re) - RO~ é@%? orm g ?E)h é] Jﬁ? SELt %t?(gt%% ggg ?rﬁﬁlﬁlﬁéco gﬁemr’rp
activating reiagenmasm;@ua@rSOtD@C (mmthmxyl(éar)budl[l(lisde)l -d amEADBY
(O ( 732399”2(341‘%%8)1)1?)/'11%] il opy R AP R BRI AHE- 3. |

P Via ree

hexaf | uor ophosphat e) to hase mno gr o[u&)s of the SP,
where Pg and Mstiydehenyd Jacativlg atHaADatldt easdago amd Reriaramidrart of the
| ater 35 radi@asaf9. The protective group Pg is subsequently elim nated,

o9 10 the SR 3 Tme PLOLSEUNG S B eans o, Mpe el O,
turn reacted uauﬁaraz@oedw[s[dm—mfeﬂﬂmq@ﬁdrghemwwl]amﬁﬁ)] -det4 vative (11),
nanely tgg cyelaexanone LAl aai#)(! !
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[(3-
bromophenyl)acetyl]amino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide (96),
(3R) -N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-[[ (4-
35 fluorophenyl)acetyllamino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide (91),
(3R)-N-[(1S)-1- (aminocarbonyl)-2-methylpropyl]l-3-[[ (4-
chlorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide (167a),




5 using an activating reagent such as DCC or HATU, finally resulting in the
cycl ohexanone derivative (lI1) as defined above. The neaning of the |inker L
'ih the case just described is - CONRB-R9~- CONH-SP. Any resulting 10 isoners
of whatever type (enantioners, diasteredmers or positional isoners) can be
fractionated - as al so el sewhere during the described preparation process -
in a known naEmerabypheagihekylBinCnel5 rEw dact,ual ist epaga)cuilae. tthe
condensati on ycl ohex e darivat i v l. i _subst. it ut_ed
phenyl hydr aziér)fteInﬁ erléz/ati ve (la({_;,%r) aﬁg,(lﬁerlquénﬁ%)ﬁ\r%r?t%gyigl ?.mlﬁ%get%in of the
protective grRugPYg i3 3 He Yririprabysr orsdnk( ©fphemy 1keeayd) aning belidi ne (in
20 the case Qia@dZWlePi UL NMIIOUR34{EN t akes place, so that a free
a-am no group i s produced_again at thiS point. In, the casew\/-\}/gere t he

radi cal R® i C% hel§rofp PRSEIRPAFOPYS - Nashotary, - NR12RPELEGHLRE REPSand RL3
are not both dumisageds at @18 -dichlNbicONHRL 4 o tMNHEOVRS -3 - 3deHaratlizat i on
of the now unpr ot ect a-am no group of the resinshou ycl ghexanqne
derivative (1¥5°HYnal "f%% z%%% ??F%?’é‘g“(%)? :ng t‘g‘&f)t hég(\gla)rg?:gws 30

al ternative réad-oddchRrael i hetl, Sboeteraaydbe- pet I -ephetylpropy BU-1Dependi ng
on the nature lesi i 41 the tetrahydrocarbozol e final
product (1) o?él{%%%%?té%ﬂ?égﬂjé%o%?é for this is as follows: 5 In

t he casel\Q/ne_re R is the group -NHCOR14, the reaction product fromstep (a)
is reacted Wiits@ cprbpxytig aghd RIHIIH inoyde pPessgoeRas! ar actjwating
reagent such as, for exanple, DCC or_HATU and in the presence of a base
such as, for EXERIEED PPERLE dPPRSPROPYPTABLRL NP aWPAET GrepiBpthe R

(4- di net hyl ang sopydbth tiedn byatknens praxiesseatoat babBiagupept i ldhekages
(cf., for exanple, TetrahedropsLett. 94 ,..227%6 al ternative (i) ) . 15
In the case V\g%éleé?%si aa%(%lgon‘gﬂ?ﬁe%gfoﬁﬁ%ﬁﬁﬁé@%4%qdﬁeﬁr &5 eitcl)'lﬁa)rpr oduct
from st ep.5( a) o ragaca phav ahizo scaflookyl bei ac dédr$ vatd ver &l 4Siemenwher e X
is a |leaving group, preferably a hal ogen atom in particular a chlorine
atom in the presence of a base such as, for 20 exanple, DVAP or DI PEA
(cf., for exdiptle, prmharredt Hor EYOE 1998pozes7; @f tefhati WESAMY. In
the case whergyfent Soh NG H O4he NBAABA3nE¥Wh 851 Znatisy, R13 Qs 2t-jhot h

hyd t th wh the 25 radi R12 d t

e et fon B bR 17 bEf rebt Tafaminecarhaay b 1A Bt RRLEROERLES wher o X

i rs]I a l ga\ziOng EY RO ) ﬁ&lﬁﬂﬂorﬁlﬁll i@rsedﬂmgl@roaz hﬁl ild@—aéﬂﬂaxhjﬂﬁlrclpalmi cular a
chloride ato i.n t resence of a Jpase, su a, or, e e U or DI PEA
Cot oo ettt GBI RNl oS b8RR Feain Ry Bl S A IR Cansl

al dehyde R13CHD84m) t he wranchuetinfl a rledudidf -dgent [ CIRh-Zsl [ § @S Jexlanpl e,
Nat! B(OAc) 3. 1l dDS pRSEnPPL 2-RELLDBO: Ghy i et 201 CaLBORYZ) 203 RiSo1 s @

hydr ogen at om e reaction product tep (a) Is a_reacted wth a 35
ket one R12CORIStrahy@eoptBsenteasplad rellRPHeC Agerpopyt | -Erradhvilet al .,

JOC 1997562, hd@g0) @ariSumbbe Compeima) 19942H09 - pi (FOnasi Ve(44diddrod n the
case where both radjcals 512 and_ RI3_in 5 equa\qlls -NR&ZRI s are gﬁdr ogen
atons, alter n2RPYELIFSERL] ARFBRPTE 31 47 2 -t8EraRRAr RS cHSENGKEF LR is the
group - NHCONHEd4Ab4 2o LiF Bay Hecavabhye) - 2t herreatdinacprioduahifleoniB8dB0) (a) is
reacted with an.i . R14I (cfe_B U, D 19,
3288; alter na?rlu\i/esé()'%_)a%]l%}ﬁnoﬁ%e%%a’fe’ %Ahte%tgﬁl%fclixéoaaB c%%st}jé%(;_g’elj%rggptﬁ%)t hane
group - NHCOORYA (2 theridiny loathy btlutl-¢cavhnrsebp-apetbanamened (B2 h- an

al cohol H@R14 which has been preactivated by

Further representatives of novel compounds of the
invention of the general formula (I), including their

preparation, are indicated in the examples.

35 The novel tetrahydrocarbazole derivatives (I) of the
invention, as defined above, are ligands of GPCR and
can be employed in particular for the inhibition, i.e.
as antagonists, of gonadotropin-releasing hormone for

example for male fertility control, for hormone



10 carbonyl di hydroxybenzotri azole ((HOBt)2C0) (cf. Warass et al., LIPS
1998, 5, 125; alternative (v)). In the case where R is a hydrogen atom a
Cl-Cl12 al kyl, Cl1-Cl2 aralkyl, an aryl, a hetaryl radical or the group 15
-NHz (i . a . both radicals R12 and R138 r R equals -NR12R 3 are hydrogen
atons), step (b) is omtted because no further derivatization is necessary
(al ternative therdpy .St efogc) ,thee. trhmatumritvat oZat i fbemahet hesulmdol ex20

nitrogen al om0 19%Y SRARIS £ehd1 BNALAGY.L0eE £8n ( PAnd X Nt ROV,

various alternatives whi'ch are exp Ined I n detal el ow. For cases (i) to
(v) defined &% 9ln step (b), a 25 deprotonation of the reaction product
obtained in (b) takes place by neans of a base such as, for exanple, NaH or

NaHVDS and subsequent derivatization by ans .of a group RLX, vvhere Xis a
| eavi ng ggou % ge g ChEl+ 4EY at Sﬁf‘tFﬁqgar t5H&U FOBPRWIEF | defat She(cf .

Collini & 30 ﬂvlemgm«a bimgalaw detrledut®9én 3ﬁ',1 £Pegmalkegeacdidl.boni co,
J. Med. Chem 77 dﬁ 7 .0r, oradi an et %lh d. Chem 1970, 13,
327). For cagém?\hrﬁ ef i ﬁi ISFER % ep P 89e%Fap 35%¢HY is
onmtted, in Mt@%tar@ndteoabmesmomta odlem@l@pi@é@na;ucamn af, t fer
reaction pr o%agﬁtngq@t alH%%st__g tlgkesegt%gg by n;an%rgfbean%%se s'f?xg as, ]

for exa Bsequent Flvatizat fon by nmeans O
36 grou OleeﬁM?ért@I?rtes adleéf&Vaﬁ@V@Soup,ca@ g. i@ hatthde at e@sei n be

particul ar aaehlienisteralOnFoSt eRamngdl ef itial L4 éé@%ﬁnt Iealgl Y bpckydes_the
elimnation 5 of the reactiqn product obtained in ( c fromthe solid

phase SP. Inmtuﬁ(? 2e EPNa G TEGHYON ., DHP and Ri nk am de resins,
el i m nation of the reactlon product obtained in (c) takes place with the

aid of an aci o t| TFA trifl uoroacet o e case
10 of an anino yt| (I:TE)e dc |oné aJrfg‘FWBtJr%rél Sgaﬁﬁt %1‘5‘?# Beagent
used is,13 orWéwatepI@pmwmmfael nnrred:cbrainmhatﬂ'dne Wea;hr enztl'pas:odhohnbaetshen .
i solated in a eonventignals ey, o5 SRIPL A oD TRIR, 00 LRE,RRGPAr atl on

of tetrahydrocarbazo e derl vatives invention are I ow.
Exanpl es 20 Forcswermlesyiamdihe wealgnent opf c@ﬁé@mﬁaglgslsheutﬁvem on A

Coupl i ng of qerlpmwtﬂa@ aghds dredite: Rrakragude 2@0:515&&&1&1& gl 8k

Froc- pr ot ect nk am de-resin_(166 , loading 0,6 ol /g) are preswollen
with 1.5 m gﬁ%ﬁ‘ﬁ?%ﬂ}&%mﬁu Fﬁebgg"t"(ﬁﬂtflﬂrt IR SBSFRR-SALEEFive

aspiratizh, partibhlof Wpqjeper i dyoel HME aB&Chdd&ds anka BOxstéenf edater 5

mn. After a f er of . 20~ di ne/ DMF_are added and
stirred for g%%gtcui%srl?r aéjfl%%.'nel 5 (?olgi aod%yt gﬁb f SUPRIHES wPth DIVF.
Then 675 ~1 &hea mm?tMIsolcatm dneofen@dqusﬂr oiectmdrnwneworeatbogméht acid

in DVF, 675 thler%yHAT‘a“r%O' LEérgébtﬁ?dsf ??%‘f” [y Zi(}‘?'v A OI:

solutlon (2.4 Min"DVF) and O are add T rred at 40C
for 4 h. Aft@Pr&%’PFatheorﬁmlﬂféY%%n’éoré&@éﬁ?§earf@%?éfﬁ nf%@ekﬂf'amd §errred at

40C for 26 h. eXhinplies biolineMRd Ndy AsNidEldmN A Mashing P84 thEAESoW th

sterility.

On the other hand, the novel compounds (I) of the
invention are also suitable for contraception in women.
30 Thus, the GnRH antagonist of the invention can be
administered on days 1 to 15 of the cycle together with
estrogen, preferably with very small estrogen dosages.
On days 16 to 21 of the cycle of intake, progestagen is
added to the estrogen/GnRH antagonist combination. The
35 GnRH antagonist of the invention can be administered
continuously throughout the cycle. It is possible in
this way to reduce the hormone dosages and thus achieve
a reduction in the side effects of nonphysiological
hormone levels. It is additionally possible to achieve



- 37 B Coupling of carboxylic acids to the trityl-resin: 2.98 mvl of Fnoc
prot ect ed am nocarboxylic acid are dissolved in 30 m of dry

-+di chl oronet hane, mxed with 5 14.3 nmol (2.45 m) of DI PEA and added to
2.98 mml of 2-chlorotrityl chloride-regspn-(2 g, loading 1.49 mol /g of
resin). After shaking for two hours, the resinis filtered off with suction
t hrough a frialdvamd ayesued etﬂ”fretﬁ:stilrfﬁ&\r&héﬂﬂ Q@fﬂérbﬁg from polycystlc

di chl or onet hane/ NEC]—VI%Crh 7:2:1. Thi dent b%( was hi ng ?ree
times with 26V Yo ¥R 6 oarre RN O & eEEI Hes Wi FanoP and“thr ee
times with 2®cmie ofseimmhaandaddylmgsutmqunAlmowaﬁ tdort t@hdpfig of
0.5 to 1 mmlyy PRBHELE13600 PEEN 0 ey iRAld) banRELREHIoAS C
Coupl i ng of car 0X |c a {6 FIVB-T es am no

carboxyl i ad&led as ?lrﬁﬁ)lt%fb%@%?*ée@h sger‘vléaru #ngdcatiens pRFeand

m xed with 6%&11@@@1@&&5’1 hygE EEAa , Aldctlada 1M pitid €Set Dol Bhir2€g

pol ystyrene- HVB-resi n (| oadi ng mml/g of resin re added and shaken
at RT for 5 MHRRELCTARYn 21C8RRRB11ES. 6 Y2 DRA @ta88é853ﬁ8t§ aken at

RT for 1 h. %ﬂ(ﬁjdtlloil subsm&m@/eé; I teredf@ﬁfﬂ\eth Sdet/e0bpare twashed
once each with 100 of DIVF, resr n.is xed i,th 100

m of 10~ Ac S(Ogéi&r an%y%hd@ffﬁf&’/ﬁf‘gusu\/ﬁy eﬁr shaka%h f8 IEYRAC
Aspiratibdd | ovealilemved by washing three tinmes each with 100 m of DCM and
ether and drying in vacuo. 30 D Coupling of carboxylic acids to the Wang
resin: 54.6 mmol of carboxylic acid and 27.3 mml| (4.2 m) of DI C are

di ssol ved i n BB@@lHy ofths ycomgungs 611 rebdthe RIVEBE19D. nRf. d&fieedt he

preci pi t at ed dHR&R hasdeernlldd t yeed erﬂr;ﬂ,oyréae FohUt it®R i &r@é&ﬁ@h&t edfto
dryness and 5 the re i due is dissolv The sol ution

n
i s added to CB-’S“%‘] EErEeHadi H&oﬁigftr‘rﬁnl /gg})?e‘?%%? n) cﬁu%ng P&si n
preswol | B i rpﬂwrén@td;sm%caﬂaér( S5froapataf DMAPear e axhtethn Abbereshaki ng
at RT for 1.5 urs in_is filtered offvvlth cli and
Caken up i n 0BT nERaPheEsARE, A e R Hrareh Fafasi Yo
Aspiration i stfexddigivdtbdmonesshi ng three tines each vvrth 100 ml of DCM and
ether and drying in vacuo. 5 E Coupling of an al cohol to the DHP-resin: 0.5
nmol of DHP-resin (0.5 g, |oading densit mmol /g) are presvvollen in2m
of di chl or oetTenevel 1 SaRREUIRS t K % Bagedryemtion.a sl detdnest 0. 75

M 10 al cofol /bR M pyreédi nhgm R 0|1ULQ_:{§?§15 f onatle gaetsbunaed anr80C for
16 h. CoollngtoRTlsfoIIo add |on

5 r| di ne iefly
shaki ng wi t h ¥HAFIHGHFSind Fiullltf"‘ fon |oﬁre9\5‘§‘ ﬁg i ca%[‘"l Sed out
twi ce each wigdttoldgidfalDVsrabel acm:aﬂ,ﬁldsmaxabeveF fepr eidedniien raft ian

resi n- bound Fq[rmczz prot egtl ve . glr or;}gartlguﬂr of ngl perd.di nel DVE ar radded

to 0.1 mol 0" FEST RS boun C group ands rrred for 5 mn.
aspl ration, W@:eﬂlrcﬁrxzowr}ﬁq;@aldl nplbPPsgse agal ¢.added armetst i rrae‘,ild1 for 15

éat'ﬁba&é% yomashing 0 i es) i 4y f2Ms . 25 G Coupling

of a car%oxyl e acr to resi n ound amino functions: 675 ~1 of a 0.267 M
sol ution of Fnoc-protected am no carboxylic acid in DVF, 675 ~1 of HATU

sol ution (0. 26 st AR o@ndi d5G¢cddi e Nl %01 Uiicoin (ahuidd 1 3@:DVF)
and 0.01 nmol of P arJe_?]added to 0.1 ];r]glo resin- b am.no .f,uncti ons
‘'on

and stirred &t FoPTAHY At SOHHG lntﬁ’grgaﬁﬁ Pead:é’rﬂlca%’lé’ added
agai n and stirecthhly A0GCnttaavhdinalllys | satallpwetr b}byasm]actmnarmd:

o T PR odh, U RLIG B tie o gl mppune
added to 0.1 menél ofompsumddoliRl afi hbef dnyvensasnNaRde CDnS@rted into
a form capable of administration and, where
appropriate, mixed with pharmaceutically acceptable
carriers or diluents. Suitable excipients and carriers
35 are described for example in Ullman‘s Encyclopedia of
Technical Chemistry, Vol. 4 (1953), 1-39; Journal of
Pharmaceutical Sciences, Vol. 52 (1963), 918 ff; H. v.
Czetsch-Lindenwald, “Hilfsstoffe flir Pharmazie und
angrenzende Gebiete”, Pharm. Ind. 2, 1961, 72f£;



stirred at RT for 15 min. This is followed by aspiration and washi ng four
times with DMF. | Synthesis of tetrahydrocarbazoles starting from5

resi n-bound cycl ohexanones: Before the reaction, 0.1 mml of

cycl ohexanone-resin are washed twice wi o 2 n of DVF and twice with 2 m
of acetic acid. Then 1 m of DWW and 2 ml of 0.5 M hydrazine/0.5 MzZnC 2 in
acetic acid are atlded Riedllea,10 reserikod stidered aiTPsstoff@0 hfiukhis is

fol |l oned by t and vvashln tw with 2 m of ceti and2m
of DVF. J Sy%%erél?ash%] sul 1K8ﬁ5'%tdes st’g‘??l ng FIEMIESI N5 b%un r%des The

resin i s waslf@tion & wikulehddr fedeh Wifr thivmbeendg , DGE9711 m of 0.5 M sulfonyl
chl ori de in DCE and 400 ~1 of 2.5 MNW 1 eq. of 0.25 M DVAP in DW are

added to 1 mmol of resin-bound amine. Stirring at 60C for 20 12 his
f ol | owed %y 835ilr AWM idtaratdmat iqdprdte thbacoupPt ngxameper i selig

foll owed by weshi ngsf @dbildtTesc¥bER1800Q 1 ef QNEe,Kc%'améfteSItabqtetur eas by

reaction of resin-boynd 25 am ne with jsocyanates; .5 M | socyanat e

in DCM are a@F@FHGEEOP nitsl BPYAEE) n- BBEnR L¢P nel%mcFl'ﬁl r“"-:rots‘-a1 aPIrRT3f or 18
h. Aspirati omnlsﬂdacb:meovmﬂxhymmshmg bean tamm&ﬂfa% 3bhe hyrehesi s of

carbamates b reactl h d e ated aI hoI s: For
the preacti v)zé:tl 5’ q\ﬁ 1l-’}‘%%ho"fwglkigIB% t t\éwf C% }é?ﬂn %%r |)1ate and
0.39 M py@i diase aileémtadrr@@)qwe DIVE aat b@C fcombiﬁem nw1Lhnnkhowh resdn 35

bound am ne g %%g"‘”gﬂ,)’l m 1§§e reactbﬂﬁﬁgl%?(g%?i%andtg)% glt f 2.4 M

NW in DVMF are a OCfor d by asplratlon and
washi ng four e¥cHPd efitsh BRI carr4@rS|v| Sisbhediss off o) aERAMRAERe s B

N-al kyl ati on s@&1yi@si ntat.wnd §Hb£'§ﬁ vwg atkylshal | caess arf@xcabﬁhmbue Ki: 1
rriofOSMhallde/ . 05 E E)I\/E ~t| .of I\/IDIPEAlnDI\/Fare
added to 0. 1TRROILtOeR 1 eBERRELG El B19f/Ffne ];?ﬂ %?‘?'rr&?]é‘ttlgbc BBrfasen. After
aspiratiph, thkeivesi nagenwvwashetdgmesiumes swdadiratayl otybPlbdeNtNiakkyl ation
of 1 osi n-bound/sRddl &0 heR0SHSOIL ! Ranalidde Nalt 40 I d0.hotL gl DV and

0.5 mmol ~ Fuspénsion 'R STy “aré ‘adde
resi n-bound emudeifAferer stlubrigpnts RT Poesgdvaitiyves mar@d OfB3awbhal i de in

DVF are addeqcapd Séé%éx?&é‘i é%?ssor dhd)- ¢ %—anoﬁlhasf@fl oyﬁ% 9*"@5935%?}0”0

and washing tw Ce eac of 15 anol
El i m nation FR8mase mwgilqmrﬁﬂd PHR rm%koaﬁabc%%tﬁ, ©.¢t BANY5%

TFA/ 5~ HP selwiiienlate,addagosqtQoh.mol of 20 resin and shaken at RT for
3 h. The resin is then filtered of f and washed with a further 2 m of TFA.

The conbi ned TFA solutions are evaporated to dryness and afford the crude
products. 25NBnAoiradl ﬁdmmis;tmataid»mnc&nomaﬂdee lbm&eefioﬁr exampld BF and 2

m of 7 M NG pethanel fhe.added o O 1wl ol cesin; gndoshakepeat RT

for 18 h. Thé'resin1s th ere and was & 2dnbi ned
sol utions arét@\mé@r atametOOISdrmssaJahd a$d betdi o, 305u$1udesmnducor

Preparatjon @f,Aequihsed :
3-(((9H Fl uor eH g §5| %et %%%aﬁ)o%%r% noj - 20% ]Elyg%lSntments' creams

t et rahydr o- . 2B c 8EBRPEAEOTIEEr boR¢MiB1gEFaTtions. asmerterdedgredease
4, 4- et hyl enedoeny G| aheyaneidle %&mbp%pala)ceof mmraﬂtm/dma?l ne are

di ssol ved Se%%r%tgkylbgr%pnmté¥¥%fgz efgfﬁgf ééggggﬁle po &gérs or
synthetic silicones such as, for example, silicone

30 rubber. Intravaginal administration is possible for
example by means of pessaries. Intrauterine
administration is possible for example by means of

diaphragms, ete. - In addition, transdermal
administration, in particular by means of a formulation

35 suitable for this purpose and/or suitable means such

as, for example, patches, is also provided.

As already explained above, the novel compounds (I) of

the invention can alsc be combined with other active



- 41 and then mxed. The mlky emulsion resulting after stirring for 10
mn is extracted five tines with ethyl acetate, dried with MyS04 and
"e\/aporated to dryness. Yield: 9.2 g of orange oil. 5 9.2 g of the
unpurified phenyl hydrazone are dissol ved1linr 240 ml of toluene at RT, and
4.9 g of freshly ground ZnCl 2 are added. After refluxing with a water trap
for 90 mn, mhslrmafcetdtadad] uenagreddieatis|.| edDoffingan excessmbinati@nN NaCH

i s added, anq r}%p\sa e i s c};%ﬁ% eld %%ﬁ%sgﬁﬁgﬁ%%beﬁégyl agetgke. The

extract is wael rine an ed vent 1's
distilled of fadmmat@mdn ngsbinadkanepusdypuri9¥ ed Gepsivatedygel with et hyl

acet at e/ hexa el f i 1. gm_)i,( 7 ) of
1,2,4,9- tetrg)%ﬁrl%g&ﬁrg[%ﬁcha%r%g,oﬂ%% SZé}ﬁ% gﬁo?ﬁ%oﬁ%l%ne]gran ) 8r b9

ng o
pt ol uenesdl f GFPETAGS] BPRteRke® & | ArFdblw BH aéétdﬁ@%tleﬂm st?h?@d at RT

for 2.5 h. Thﬁ olpg i 0§ré§elaeldednao H@!ﬁl@@ﬁsﬁt@ﬁgd ONin exidest e€aWi t bret hyI
acet at e, with brine, dried I\€S$4 and oncent ated. 2. 11)%
r ed- br own soI N e Y "’ieﬂrfjo PBfr et erlsr e% FYsPPRSPeg of

bei ge- col or edtos@pply 2b Hrt2i cuiddr (ddsdgg) refimen where this appears

1249tetr [ Q%? g Igg:g!,a i HeO
(NH4) 2C03 are geéﬁ%g{ ]éjgglasr 46%%/@%%1ano$nl%ﬂ£% ?a\g/émg% 50% for 3
h. Afterlﬁoolplnlgfatldtrmmtéhpem\lﬁle CORORNAS eddl | (ﬂf rﬁb@ ukBvVeatagaed to
ice-water, andddigdyecipitated solid is filtered off. Yield: 10.1 g of
gray soli d. 4472 mmol (11.3 g) of 1,2,4,9-tetrahydrospiro[3H 35
carbazole-3,4'-imdazolidine]-2',5 -dione is heated with 62 g of Ba (OH) 2
X 8 H20 in 14151}?“ detafEOmaly Ladey f @ thdnh. ahAfériQé Q@@lf |giengdé1@e1ﬁ@ﬂli@hon

t enperature, e cous SS,.]S mX t 7 0 NH4 stirring
and heat ed attthﬁ) a%blrresoni th%ooJr’i“ﬁch? 1oL 4‘%‘ W%é‘gﬁ%’ ré'h

fol | onwedlby fdildaratdmn, theshhcm@evmctﬂ”u wdmenlalum‘ae\mporathen age t heekiltrate
to dryness. Y] 26, b (5.8 f

3-am no- 2, 3, ng etraﬁ%}%r f%ar azg'ltﬁq%t ar g)ox I|c aci gg)e&%tr?i bfe 1N

NaCH and 26 rhnﬂat(esi 76l ) infwippin ONSR iilﬁll?BthﬁSonaéeﬁbmltlﬁidl WORKer

conmbi ned at rQpMyd CORRI AL uae r%alcl&%l\@atmyl?@fmc@ifveacsﬁ\eﬁhﬁr'l bg/ H20
1:1. After two hours, the p Ois readjusted'tg 9 vvlth NEtS %}1 5 m) and

the mxture idestFepinegd PBBH“?@%EFSF r € RS o 8FEh&E 6.3 g
(18.7 mmpb) ofrdnior- @lSuOdllsa@okn\ged patr tliGullarafy alsﬁéf)éhréhslj'Efabﬁ adqigd and

t t d t h whi L e t I th H R f
The 15 Scer orfd 114 diy S0 sPRF AP 6ReranrS| 1At by okl £1 85 i BRPwrEn 0. 01
M HC1 and extdﬁctbc(dy wintehi ggtthy lofac ethet e.sulkijecdxt rta:ct hes warsiade du neire
neutral, d“%ﬁi—crys{}% Rémi‘ﬂﬁ!s’éﬁéi?%ﬁteéa 0 dg ”eﬁf n' 04 al¥ngle

evaporator I zat1on takes place from 20 et er/ exane. Y| eld: 10.7
g. 1H NIVR (dBITNEET a luralgtypp (JgPaxatee (dr8ag®y- 3.04 (q, 2H); 4.17
2H) 6.92 (tr, 2H) ; 6.99 (tr, 2H ; 25 7.35 (m 3H); 7.38 (tr, 2H); 7 62
2H); 7.87 (d I\/EItlng poi nt: Fractlonatlfg Pllral HPLC. 30 %II-}) 10. 71 (s,
1H). 1H);2.50:% m 21H) Eurihey . ASPECEm 7083( e 2HpreTeRY. (L VEREIPTeg (dd,
119C i nto t headowxr&aglly Omedlse t geesepitaceiention also encompasses

pharmaceutical compositions as described above,
comprising at least one of the novel compounds (I) of
30 the invention, 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
aforementioned preferred or particularly preferred
35 novel compounds (I) of the invention, in particular the
compounds mentioned by name above. In pharmaceutical
compositions according to the present invention it is
possible, besides the at least one compound of the

general formula (I), as defined above, for other active



(R -3-[[ (9H Fl uor en- 9-yl met hoxy) car bonyl ] am no] 2, 3, 4, 9-t et rahydr o- 1H- car baz
ol e-3-carboxylic acid la tR- 6.4 mn (Chiralcel OD 10 ~, mLC50 250 x 4.6
cm hexane/i sopropanol 75:25, 80 m/mn) 35 o .
(S)-3-[[ (9H Fl uor en- 9-yl met hoxy) car borrylZ2am no] 2, 3, 4, 9-t et rahydr o- | H- car baz
ol e-3-carboxylic acid 1b tR - 7.5 min (Chiralcel OD 10 Nm LC50 250 x 4.6
cm hexane/ i pipnoparwltitm125,iBfredientty alsd3 to be present, as

2-[[ (9H Fl uorgn-9- %9_&- car.hbo Nl - 4- oxocycl ohexanecar boxylic acid
2 320 mmol (fgr}gﬁ%c%%‘r% -e%ey(fel%eglﬂoé%?y::%q%)%ve%(anone are 5 suspended in 800
m of 50% EtOH, and 1500 mml ( 144 . 5 g) of (NH4 ) 2003 and 640 mmol (
41. 7 g) of KEN arg;addeshe Afger §1Eérri(§89e§]§ @Qxﬁp&&lﬁdé h1(_I£)he,o%t hagel is

W

renoved in vacuo, and the aqueous residue after cooling hiceis
filtered of f TWEHIP i t 2Hat 8etdREYr idkPVa0 Yi8l o PYEESRYy oin the

4, 4- 1, 4- di oxpHarhieatazadils pksmbds 2t forzd t 8" atec anfrekt iloh di@nene29¥ Mol
(66.8 g) of 4,.4-1,4-dioxa-9, 11-di azaq_sié%%iqrqg[ 4.2.4.2]tet radecaq:. -10,.12-di one
and 826 nmol (28656 g) S5 Ba( OB 0 &P8V&irASd | RTEIsTEed 150C
in an autocl maetficulariy Abtefervedi ng togtoopréfepeed; uspeci@®@lzamwl ( 99

. 2 g of (N ded tg. .t Lrr 60QC.for 1 h.
The suspensil_‘garl]-‘)dl ég?glf'?%ggggaﬁgj \Afggh}gi,ﬁginl$é[%§ﬁ}}jt rﬁﬁ e S%ug%hl 8‘(%&){@% i zed.
The resiHde ioraleadmimalstivadd oy asRP®IeeOH. Yiel d: 45.4 g of

8- am no- 1, 4- di oxaspi ro[ 4, 5] decane- 8- car boxylic acid. 213 mmvol (42.9 g) of

8- am no- 1, 4-di oxaspi ro[ 4, 5] decane25 8-car box%ll icacid in 213 m of 1 N NaCH
and 213 mol {WEBSIPLIGF i@ RKERT 228PRFC of thBePERFEALI dnYPBLAERDI ned
and dil uted wridvidR0 rdonforanti ordt ritied H2@edeal Adfysinieat qf)t hagpH to 9

is foll owed tirring at roomtenperature over.ni ght. Repoval of the 30
acetonitril e%ﬁ"si S t‘-’%;rgJ eevfréjﬁor”é:teo %?%Wa&ﬁé'ﬁ:w%acﬁed? Yeation with 0.01

M HC1 antiSextraction with ethyl acetate. The extract is washed until

neutral, dri i t S.¢The_resi N

ecryat al |1 zod Tenmect ror read A Al | Corbpigg e Pe" ShbaHE:bY

8- [[ (9H- f | uorcdn-tthe| aenabay) Eorpwdw | Ghi nods 1 dediineds hoiel, Sfdecase- 8-carb
oxylic acid. gl87ohAPhatddt0¢aPl remedy are in turn those compounds

8-[[ (9H-f I uor en- éllegt h%car bonyl [am no-1, 4- di oxasgl ro[ 4, 5] decane-8-carb
oxylic - aFentdioges @RofEe R PTHEFEed drdaparbherdariy perferregnd
stirred 20 reompoam@er,atisr edxdichlar Tite aceé DEEréd SbmpoRRds0bE ihea
rotary evaporator, .and the Freci itated product is.filtered off, shed
with water 5 AYF°&8d. YFBFECU8S. 7 Y of 2801 NWRE (adSveoremeoundss, 1 73
(m 4H); 1.8metidned idHthed eXamphes3H); 7.85 (tr, 2H); 7.42 (tr, 2H);
7.67 (s, 1H),; 7.75 (d, 2H); 7.91 (d, 2H 10 Melting point: 157C

4- Oxocycl ohexanecar boxylic acid 3 20 mmol (3.4 g) of ethyl

4- oxocycl oheXQRECATEHLY| atthamactispailed | eomPOR t PN % HeSOBTra/dNgt i rred

at 90C 125 f OkodpbunBdi s (8)foldovednhy extyaction, found i ”E@n%ﬁ:ﬂing

compounds (I) of the invention for use as
pharmaceutical remedy, reference may be made in
relation to the possibilities for use and

administration to what has already been said concerning
30 the novel compounds (I) of the invention, as defined
above.

In another aspect, the present invention also provides
the use of at least one tetrahydrocarbazole derivative
35 of the invention of the general formula (I), as defined
above, with - as defined at the outset - the tetra-
hydrocarbazoles disclosed in the publications by Millet
et al. and Maki et al. being excluded from the meaning

of the general formula (1), for producing a




ethyl acetate, drying with Na2S04 and renoval of the solvent.

Recrystal lization from ether/hexane affords 2.9 g of white solid 3. 20 1H
“*NMR (d6 DMBO): 8 - 1.72 (m 2H); 2.08-2.18 (m 2H); 2.19-2.47 (m 4H); 2.72
(m 1H); 12.23 (bs, 1H). - 23 -

4- Chl or0- 3-[j (phenyl am no) car bonyl Jam noJbenzeneacetic acid 4 25 18.55 mol
(2.21 g) of PbhEtrhaaemtsical y rshoedly t o£48. 55henoltrebtggeraf of GPCR-
4-chloro-3-n n i.c.acid_in Me©H_wh g ice
and sti i ng HRPReCer FERCAs sy 38 PR renalar cPE 1 Sea PRt A ofar m to
RT and a f ur gieaed®tzooimoir € 64541'@) hotrmsnel AGaRE )30 added. Stirri ng
overnight is followed by heating to reflux for 30 mn. Stripping off the
sol vent i s foll owed by recrystallization fromether/hexane. Yield: 3.43 g
of met hyl 5 4- &M orlHtHiaobdi¥endacetefe A VR FHN shPE8Y1deS 35183, 87 ol
(3.0 g) of menthed Cam;%dt 3hé r@benagnaacqte&ts&. astk 1&&n§om|of13h@ g) of
Zn dust are heated.to re u]%l n 500 of OH far 10 5nﬁ (g under
reflux, 13 nitToeEndden t ?egﬁﬁaﬁa forgy adr((}gwias% Shineds AERVRg i s
conti nued f obud0 mcrludﬁhfg sulsg)emmnmumdsfptévei@dshpt exthededt hgnohmes

distilled off n si due £ o) 4 W solutlon
Extraction w trﬁ)%‘e&h %élébe %‘HC Adfyl g‘é lﬁlﬁe% ?\gz %} %4#1 rem)va?)g}
sol vent b¥ dlr@tmelllyatBoﬁmaﬂfDoﬂ-dg 2,8- gebrahmihyparbazole Carboxyllc

3-ami no- 4- chlQriepenzengacabakemdsnBride, 80ki d- t%tQthbcgéﬁézw)e gt net hyl
3-am no-410 chl orobenzeneacetate are di ssol ved in_40 of DCM and, at OC,

0.83 mol (24@TPOFYLisH t rdpHdsgend - aRETO-6- Fhenéili’lﬁﬁﬁ Elvﬁe afstgdded. After
stirring at Qgéx(aj’cdimﬁsz_lé’—a—&x%dmld 1atiag) etabenamhammezasezladded

and stirring is cont nued at .00 erat.ure overnight. traction is
carried out Wi ti’r’a%é'ldr ? d89 s difed dm:‘i EX]solv is

renoved. 1%i elaatetmd’a‘g-loﬂ r&atllh-yt:letrahydrocarbazole 3- carboxylate,

4-chl oro-3-[[(ph | hol,bgnze mrol (990
mg) of net hyl (_Q %L%H E%‘EXHL%B‘”SL),lgé§bgn@%?ESE%B%Bgﬁglgﬁézggee{Tg? e are
taken up in J.C@rrho?@flar’m han@md and- Geﬁﬁnb%PXYCNrNleéﬁ‘énQdélea 3ptter

stirring at REdh@hyadbcddif Btdianclasiso,distd | Ledaof frandotbeus asd due is

acidified to pH2-3 with 1 M25 HCL. Extraction.,is carried out WIE)tI et hyl

acetate, and RNAATAFSHEFaNa 2588 Un £ Phel8BLPaALNEs FUthyeBrelerably

Recryst apbi zafdrOnmb 8k et guaiclel ty oarbiaarbung ﬂ@ophamaﬁle thetapy 836ory of

white solid 4. 30 1H NVR (d6 2 % d JE. 6. 99
tr, 1H); 7.3, Ogvsg) 1"1 3(%‘ ihﬁ)er g2 lf% H% ;
(12r 40 I(_?os 1I-ﬁ)ema14e (&'drﬂrmcﬁe;ﬁt[:[drpiil frtlgr)s hym)\arnnfzbtaobongzlt]aaﬂdﬁl;p.%@l_l)

b [ I

enzeneaceti ¢,y 2,(53 2. Q@ mmo] (415 4m) g%{r%g%g& of rrg ]?_, 1o

3-am no-4chl oro neacet ate are mxed w
as descri bed ﬁﬂm@?lm 0I)andagor IKkaf imedanatbgvas| ybuﬁ eI @1015‘6@1%% ofthsol i d.

- 46 Fopst h% Rindd ea¥av8ded. 4hoaDIby 788m8Y) rebnetdhybofEbha 0o

[[[ (phenyl met )am nojl_car bon am no] benzeneacetate 5 are hydrolyzed with
1 NNaCH in atr{é r(;;! hé"é%évge thod. The product 5 is obtained w thout

recrystallization. Y| eld: 693 ng of yellowi sh solid. ES-M5 : 319 (M:H+) 10
4- Chl oro-3-jj (4-pyridinyl am no) ca%onyl @m no] benzeneacetic acid 6 2.08
mrol (415 ng) of methyl 3-am ngge4c neacetate are mxed with 10.4
mmol (979 ng) of 4-am nopyridi ne 3% {1 bed under 4.) and worked up 15
anal ogously. Yield: 664 ng of R

®



For the ester cleavage, 2.63 mmol (840 ng) of nethyl
4chl oro-3-[[ (4-pyridi nyl am no) car bonyl ] am no] benzeneacetate are hydrol yzed

with 1 N NaOH in analogy 20 to the above nethod. The product 6 is obtained:"

wi t hout recrystallization. Yield: 481 np4%f- yellow sh solid. 1H NVR (d6
DMSO): 8 - 3.57 (s, 2H); 6.94 (d, 1H); 7.40 (m 3H); 8.05 (s, 1H); 8.35 (d,
2H); 8.50 (s,irlHyhi@h92h25 rasjickd) ;R ZiQ,Oa( by drdgen atom, a C; - Cs

&-Chlroro- 3-1 Lk dbnvd a1 nokeaghegyl Jaknglh Ben gacacetlonag 12, 08

mol (415 ng) enzeneacetdte are
10. 4 ol (9'ﬁ91h13§91t0¥t€£i abvnepyradyhe dwetdenty i bedigadieron, yhan@r\mm(ed up

anal ogously. i 6Whé’£e0ft1§é’| | ey FOrot N ASHRF1 Clheaiags %ad/ Bl (790
nmg) of nethyl 435 chloro-3-[[(2
pyri di nyl am fRSFFOHAG afidhoMBRenZéhe déEieft e SIRS HFHR Gz e Miidth 81§ NaOH

in anal olgly t%éll&tf&\l{i)v[e:aﬂéﬁgéﬁdenﬂw pfflaflaﬁte 7a1h§tl@@1§ alf&zsgx \i\tmo rou6 -
recrysta |zat|0n e ng of .ye

. 5 = 3.59 ($OnRPSting HE 81302'1H) Hiv7. 'G%N(ddo ‘9‘352 ik ?"9)1 #Y2 (d,
1H); 7.78 (dtertonisH) a8l 29 (m 2H): 10.02 (s, 1H); 11.82 (bs, 1H) 12.50 (s,
51H . II. cRNp h vention Exanpl '103
nmmol (42.6 Ft;ﬁé(;?ll &lo(%olc 1gl oﬁgﬁeﬁﬁéﬁgé ﬁt’ %tg@(dgarcg d|E>s(C218I aﬁ %
acetic atPd &nhd -a&'dedaréthéuspen@ro’rl ofh@@WaQﬂ@B a¥ Dhe grOUP

phenyl hydr azigeydipdr Qe orhgle aggiPod | 40. Qg ,(Z&F] of
acetic acid. StIC{’}?’éI ng at 70 fors ° alﬁgpfollowed by 15 utlgn W|th 20 m

of water and SBAFEEUSBH witHl a8 a@é‘?%t eth ?hegéPHQI seBfifEipHaseti s

washed w th WaOoNH,, d-CedHeY erCcHBSSs -BUlcayapedaseylt padiyaess. Yield: 65.6
ng (1000) of white solid. 2 0 Nane Nunber M nd Malc

2,3,4,9-Tetrahydro- 1H car bazol e3 carboxylic acid 8 215 215. 2507 The col um
headi ngslbnartéle mﬂd:xe:raltﬁ R*he Ronpduadd R‘FnaréSeén’aasndependleacﬂlyabfmass)

M-al ¢ (cal culgfe r arge er ly to
the foll ow ng exar#pﬁ)ées an h?é %ere l(g'r%te}l nét Hrl%péegg%ydggorgi nghgo%%ﬁ% e 2:
Synt hesi s tak‘é@%Lac@Qi‘H{ztrheC@sZ nf6F3: scali@ by-Gibt ods A Qs adlyd. a

2,3,4,9-Tetr a)ydr g 15h r@rbazoLegp 3-6 Epgg@,@de Illd 21452888y1,- afi8
Exanpl e 3: S?ralt hests takeg pI ace§on tﬁ i s%al eé%yanet hg S ,"&, F, G
| and O 5 NLsPr1 heARGYdc HARAY:- 2- rret hyI

propyl]-28S)-2, 3,4, 9- tetrahydro 1Hcar bazol e- 3- car boxam de 10a

N-[(19) - 1- (Amifiocar bonyd ) 2 I8t Byl 19 REOPYId o) - 2cdhed- Lakghuydr o- 1H
—CH2R8, —CHzoR8 or a C; - Ci;; alkenyl radical which is
optionally substituted by the radicals R® and R®, where
the radicals R® and R’ are each independently of one

25 another a hydrogen atom, a C; - C;; alkyl, a C; - Ci2
aralkyl, a C; - Ci;; hetaralkyl, an aryl or hetaryl
radical, each of which may be substituted by one or
more substituents selected from the group consisting of
-OH, -NH,;, -CONHR', -COOR!°, -NH-C(=NH)-NH, and halogen

30 atoms,
where the radical R! is a hydrogen atom, a C; - Ciz
alkyl, a Ci1 - Ci; aralkyl, an aryl or hetaryl radical
and is optionally substituted by the group -CON(R'?),,
or where the radicals R® and R’ may together form a

35 cyclic structure which consists however exclusively of
carbon atoms or a combination of carbon atoms and

heteroatoms;



carbazol e- 3- car boxani de | Qb

N- (2- Am no- 2- oxoet hyl ) - 2, 3, 4, Ot et rahydr o- 1H-car bazol e-3 15 carboxam de 11
314, 313. 3987 314 313.3987 271 271.3183 Exanple 4: Synthesis takes place on
the 0.2 mmol scale by nmethods D, F, G- g5 G | and 0. 20

N-[(3S)-(2, 3,4, 9-Tetrahydro- 1Hcar bazol - 3-yl ) car bonyl ] - L-val yl - Lgl ut am ne 25
N-[ (3R) - ( 2, 3the9rEetircatly dk'o-ildHcar hya@bganyla)ubaf bosnycr:]] -+- ¢ gl utam ne,

| somer B 12a.442 ﬁfﬁ) i b 442rr%1t4ﬁ20§113 Eng 1 5cl Sorﬁgynépeﬁgéa}:)gfes

pl ace on the®s.2 e'b
N-[[(3S) - 3- Ameddcal3, 4, QheetrgaideolHN %Iblézol NWQR:lér bon‘;NP]CQ_NI“B% al ani ne

13 301 301 34&%;66%”43'&6—1\1&362@&8“ n Rl drfa 135} Gy O BERLY 00 HOBE

and 0.15 mol am ne conponent are disSolved In ry DMF
(al so THS DEN) onan@®r whiPre coRstiFusntitesengesery rffP ¢ nEBPUBf  NWM

i s added. Aftehs3aBedhgloof N-of, 15-RAP] ofcdidl), x-tObH SaaddeHalagént he
m xture is stirred for one hour, warned to roomtenperature and 5 stirred

over ni ght . F@It%r'kup, the solvent is stri pped off, and the product is
di ssol ved i ntékhytadicetlad eREncanisREd dwé ceaehc Iinﬂetpl@nﬁleiatmyl—lcaif aone

saturated Nadl Iutlon and stripping. off; .t sol.vent are ol | owed
if necessary® % 4]&21%3(‘190 M & EPING O g S Uy ete d.9

9H Fl uorkh- 9a>1lkwét h}d@(@&) -3nd [Iiléxtbppﬂmphewy) it s ndjeshriwnghg2, 3, 4, 9

- hyd
mf[eﬁzgsﬁl go[ %?é‘lﬁﬁore%f ggé!rl HARYTALE deH20 §ROcR43] MBI be

net hoxy) car b&MPSEaHEEE- 2 kaf 4,99 et £8&hy FHE-SBH cBPRELIUSNSS | cBRBBAYPEL- al ani
nate 15 537 3368eBtA%Yently of one another from the group consisting

of -NO,, -CHs;, -CFi3, -0CH3;, -OCF3; and halogen atoms,

15 and the radical R* is a hydrogen atom, a C; - Ciz alkyl,
a C, - Cpp alkenyl, a C; - Cp2 aralkyl, an aryl or
hetaryl radical which may optionally be substituted by
one or more substituents selected from the group
consisting of -NO;, -CH;, -OR', -CF;, -OCF;, -OH,

20 -N(R'“),, -OCOR!, -COOH, -CONH;, -NHCONHR'!, -NHCOOR' and
halogen atoms;

and the radicals R?, R, R°, RY, R® and R’ are each
independently of one another a hydrogen atom, a halogen

25 atom, the group -COOH, -CONH,, -CF3, -0OCF3, -NO;, -CN, a
C; - C¢ alkyl, a Ci - C¢ alkoxy, an aryl or hetaryl
radical.

The indications already mentioned in connection with
30 the novel compounds of the invention of the general
formula (I), as defined above (i.e. excluding the
compound disclosed in the publications of Maki et al.
and Millet et al. and mentioned above by name) have
already been given above in relation to the novel
35 compounds (I) of the invention. The compounds which are
preferred and particularly preferred in the use of the
compounds just defined for producing a pharmaceutical
remedy for inhibiting GnRH are identical to the

preferred and particularly preferred compounds already



20 Exanple 7: Synthesis takes place on the 0.2 nmmol scale by nmethods A F,
G F, G F, Gand O - 50 NTJ[[{312) 3-[[{z2S, 3S) 2-[[(9H Fluoren-9- 18
7T9 777.9178 yl met hoxy) car bonyl ] am no] - 3- net hyl - .
oxopentyl ] am no] - 2, 3, 4, 9-t et r ahydr o- 1H ca&r bazol - 3y|]car bonyl ] - L- vaIyI L- asp
artam de N [[(38)--3-[[(28,38)-2-([(9H Fluoren 9- 17 71e 777.9178

yl met hoxy) camemtyilohad raode nmhy:bnﬂlecﬁxaﬁewtmﬂh] athenohove B, éoﬁpounds

oLl & gl 8 SO0 ol Y| VaksgRP(AT 48 cotined

di pbenyl pr op@bprai-no] - 1H— car bazol - 3-yl ] car bonyl ]-L- val yI L- aspartam de
N-[[(3S)-2,3,4,9-Tetrahydro. 3-[ (1-oxo0-2,3- 19 851 650.71'58

di phenyl prop | ) am no] - 1H car bazol - 3-yl ] carbonyl ] - L-val yl L-aspart ani de)

| somer AN ﬁ fgspresent olneenbigR Brovidesois 2 ﬁum@l aspeqysshe

fli phenél pr Op)ﬁ|s)eanbﬁo]a 1%&161{&;3\%@:1 (&%I b@ag@@eygﬂ%&eﬂﬁaﬂ aer aaa@&hg? de,
soner etra I O- r nc 0X0-~Z2- see
se7. e3i ~ [(1%%5?% gﬁ’r’é:na%? %/ ‘{féiﬁy‘f}]‘%n?%?o‘i Ea?ﬁﬁ%‘dﬁe

3-yl]car boayln]amle-\éaiythda aspaetam fter malélfehsltlllty control or for

3R)-2,3, 4, h S = 3r ~
H(l 02<o phe%y gr (r)gy ;&%c bﬂzﬁtgy I]Zi%%ﬁg%gf car Bazol §ar%lcglg% ye r
y
[
[

| ] car bthII ] pg‘e\fglrerdL cazma:mraiﬁ defNthe invention for this use are
%(33) 2,3, 4¢90ket r abyebandsl [éfr§ad#l Oxﬁé’n@lonec§48at947th@8%utset as

(phenyl met hoxykar bopyl ] am aoJdpr o am noj -

car bazo - 3- yPFELPBEERHA | 9F - \Pﬁ%ﬂquflésrdéﬂ@ﬁieé@rﬂed compounds of the
[[(3R) -2, 3, 4i9véatiahy @f0gnlelral, ForimQa0-(2)Z2ase4Rfined above.

sa’. 7235[ [ (Pb~YI net hoxy) car bo~r | ] am naj propYi ] am no] - 11~car bazol - 3-yl ] car bo
nyl]-trval yl -z-espattem daN [[ (3R2, 3, 4, 9- Tetrahydro-3-[[ (2S. 3S?-3

met hyl - 11®xo0dIn ~addition, the present invention provides a method

681. 75572-[ [ I r o].pe I ] X
SEPSRGY % by 1@8% m%égpgagag% dpepdy! kel ngl =dheanlaxel on3

[ ((3R)-2. 3. 409mPe‘4-§aﬁ9drfdi% FF@ZSlSBraB-'LﬁBt f - anoyempmts47effective

646. 76442- [ [ kel RBtHP)I1GAND UBH da8m WPEQEYE&ﬁQPQOLoﬁE"EQE%%%n?’ ylTcar

bonyl] ~val yl - ~-aJani aauni deN %[(SSrZ 3,4, 9- Tebcahydr.o- 3-
met hyl - 1- ox093. ;& gegmpound the 'invention as deflned in the

sss. eosafl ( pamdearhexykar bprykkaihgol ppazhykhphi, no] tédHcagbazghbject,

-3-yl b I | -~
(3RS, 4, o REGE PR YaPo R TP SPe L lasd, RyeLeraRivog Duman.
6s8. a0A32- [[(PhenYI met hoxykar bonyl ] am no) pentyl ] am no] - | Hcar bazol - 3

(SR o5 a Bt eiofg o @i‘%?zs@s Rregent. jgveRting. pedages to a
ses. eosa2- [({ﬂﬁﬁbﬁﬁl rr‘ﬁﬁlhoky €ar Borgaimarnno] pﬁnt watdhalngiddl~| catabes! - 3-yl |

carbonylds ~ M@HYht@daSp@:f am@lﬁl}k Th ethod comprises the
[[(3Sr2,3,4, Tatrah dr 9- ZS, 3S=- 3- net hyI -1- oxo-2- 30 esO
sss. soes[ [ ( PRERY F%B%Wﬁlar arfft | aLﬁaﬁ(‘}] pehey| AR AFd | Heldr bQ%ol the

-3-yl]car bonyhirehtvahyl asasedinamddNve, to ha mammal, 1?/ particular

[[(3S ?-2.3. T rahyd S, 3Sr 3- ~nget i-1:0%X0-2-Vil. SS2

6el. 7557[ [ ( pﬁenyF‘ﬁéPhox%’ggr b%héﬁ] afti agfﬁgﬁrpﬁﬁamlﬁo] nﬁ?ﬁ%ﬁ?’ﬁ%zol T}éeyl Jc~rb
onyc] -z, - al anﬂmlnlaSpatuam deNnormally takes place

[[(3,5 )30 2,  BpdrRacELERUTTO- SreePRine Rufild. RS M pldhd? ééplamed

5s0. s5~acarb car L aspartam

N-[[(3R) -2, 3ahogeTem aﬁ?élﬁ(élen[ (qo 0%5-93 n@eeb7gospeusdsy (I) of the
pheny! pr opy! lﬁ%ﬁ@loﬁ"'&r@db%ﬁé pﬁayInIaEéﬁesyeaI) -do é’ltll-dr?ssp%'ft aghede N
[[(38r2349Tetrah dro- -[ (1 -0x0- 34 575 874.6

pheny! propy! }a%FR61° (’Earllf‘aztdIe Bt??]} c@f b&he Fxpe\:';§| yowsias 0f ¢

skilled worker to determine a pharmaceutically

35 effective amount, depending on the specific
requirements of the individual case. However, the
compounds (I) of the invention are preferably
administered in a unit dose of from 1 ug to 100 mg,

particularly preferably from 1 ug to 10 mg and most



- 52 N [[(3,57-2>3,4,9-Tetrahydro-3-[[(Z, Yy, 3SI-3-nethyl -1-o0xo0-2- ~ B47
[[(plienyl methoxy)car bonyl ] am no] pentyl ] am no] - 1H car bazol
- 3ryl ] car bonyl ] - L-val yl -i ral ani nam de

N-~r(3RD-z, 3, 4, 9- T~a ahydr o- 3- 1 (p>~~nYl aget-yl )am-no] -111- 36 561
carbazol -3-yl]carbonyl)-L v~lyl-Iraspartam de

N-TT(3~) -2~ 3prefe?a§odlyo £3dn( & Qii_;;e(lrcﬂ 1 mdasepHeody bué ydhandbpokubllecar baxol .
3 yl]oarbonylol-yalyl_ L- as art,r%xnl

N-[[(3S2, 3, 4,55 TP?r a redar onPJéeﬁ RESSH AR 9t E8FBhz8F-3-yi ] ¢
ar bonyl ] - L- vaalryaJlL aeckma-ntmqu [T8&) a8ni hiPERhOIon-3F e 6O-mo28 B3Y

1H car bazol r Jha a t
N-[[(3s)-3-1 ﬁ%l %%?:%ngm ak)?ﬁ bg Sﬁgétggpgﬂ%éfg- l<% ggg\bllrl-lfgé(rngazol

-3-yl ] cai 50”)‘/‘41 afg|hgasty m@mw active 1ngred1ent as already
N-[ [ (3R) W 3. 41 EetiedivioRred- il 206 Hro¥ideed

ghenyl propyl ) am no] - 1H- car bazol 3- yl ] ca~boapl] L-valyl |rasparcam de,
I somer A N([(3R)-2,3,4,9-Tetrahydro-3-[(3-nethyl-I1-o0oxo0-2- i 8t vy

phenyl pentyl )Iamm&itfdmperm@%résy:i& cahb@mcll]onL amécyl rlelasaar ttegni de)
Lfmgm pgntN;/JI E“%?Ei[?é BE%FECQ%%g%{ggg%ﬁ%%gg%l % Fomp Sé fani de,
I ﬁomalr ALO [ [a(ﬁﬁ)r}izst’i'adal@nTeofatwdpbaﬁm{:l(:éutmchyllyuaﬁfez:tw@ ~amount
phenyl pent yl )4 o] b yl ny Z. e,

| soner B Pheny Q Lofng_f?ﬂg a(%) ﬁf[ [91(63%1%l f%‘(‘lf%ﬁlg ([I[)[4 éﬁpagkg%g

(ani nocar bony’ilh)op’r?en qtam.lﬁg}@@;@gngp]npounds excluded by name abov

met hyl pr opy! ]@M%&@i&%ykbq&%nf}g%&w A tidrdd bam9é method 1is
- 3-yl ] am noj car bor %) ] - 2- net hyI butyl ].car arrat Phenyl met h)il

[(IS, 25~. |-|EF' (w§g [EF4 eggdertilit contro hormone
(amni nocawonydh)a&h@ml | famhaiod C@cs:bma/d:e}peimt hytm@wéx]larmﬂofemamenﬁh]o—z, 3,4,9

546, 7844 660 s L G o e e (s LRI L 75 674, AT Bl 7ome
S~s. 75eB B18. 7586 684. B284

Finally, the present invention provides in a last

aspect also a method for the production of the novel

20 tetrahydrocarbazole derivatives of the invention of the

- general formula (I). The method for the preparation of

the compounds of the invention of the general

formula (I) can be carried out in various ways, e.g. in

liquid phase or as partial or complete solid-phase

25 synthesis. The choice of the suitable synthesis

conditions for preparing individual representatives of

compounds of the general formula (I) can be made by a

skilled worker on the basis of his common general

knowledge. One method of the invention for the

30 preparation of compounds of the invention of the

general formula (I) is firstly described generally

below. A specific wvariant of the method, namely a

solid-phase method, is then described. For further

illustration of the present invention, the examples

35 listed thereafter include numerous representatives of

compounds of the general formula (I).

One method for the preparation of the compounds of the

invention of the general formula (I) is preferably



894. 82B4 - 53 N L[(3S2, 3, 4, 9- Tet xahyar o- 3-[ ( 3- net hyl - 1- oxo-2- ~ 603

soz. 731B phenyl butyl ) am no] - 1H— carbaw - 3-yl ] carbonyl ]-L-val yl - Laspartam de,
| somer A N-[[(3s}-a,s, 4, 9-Terorahyd~ro-3-[(3 nethyl -1-oxo-2- ~ ~ 802.7318,
phenyl bvtyl ) am no] - 1H cat bazol 3-yl]carbgnyl]-lrvalyl-1 aspartaxnide)

| somar B N-[j(3R)-2, 3,4, 9-Tet ~hydto-3-[(3-notltyl-1-0x0-2- ~ ~ ~~~ta

phenyl but yi ) aandled dwurarikazole Folllavaca) J-L-valyl-L.. asp~rtam de

Pho~I metlryl [(15,25)-1-[[[(3S)-3-[[j(ISr1-([[[4- a~ 716 714.9026

(at ni aocaxbonyl ) cyct ohexyl ] net hyl ] am no] car bonyl ] - Znet hyl pr opyl ] am no] car bo
nyl]-2,3,4, 9'It1'rebah§ze|nbraPT dathadgtdrocarbazole  structure can be

if(%:?% agm:;]z é}{% e]q]ygge %’F%é}il&ke?&@ gﬁglnthesn.s known per se.

phonoxyph%nqupa-'cd»;h:q%mpmsposeb @arPxidably- subshi bohgd] cyclohexanone

L-valyl -L- asra%rﬁla;@tQQré\Fb£&3§a@d3 vﬂle%'eTethPM?EQaéé[ [v&13ch 5%r%%%c‘é§%e748
phenaxypheuyl ac%ﬁ/l Jamn A? 1H car paz~o] - 3- car bagn :-valyl-L,-aspartam

i de Phenyl mefd nyeRWith | thegp e@’ﬂ-ﬂ’ﬁgazJ-n?4§e¥éé’a§58€2
(anlnooarbonwmnmwnddrm%émfédaﬂhneh@hrhﬁﬁﬁ]aﬁh is likewise suitably

t hyl Yl J | O-t hyd
T b 8 BRSOk 2 Bevaaed: o Wi amBER TR ot nYE LD
[ (1S, 75)1Q- [ Cre3Sctive [ Or8ups [ [(€.& -~aBoedésersberl by Britten &

(spr-aocar bosdlaney) Lyt ! Laig.acl op" o) 11898 Y B 0BULL2SLAE) 5 bonv!)

csrbazol -3-y nefcabor r YHenz- nBhayinbutBultar Bfate 21, 240). In

(3R-N-((19)- a%mc%%%CbQ}Yé)c%cibﬂaékéﬂ%ﬂ@r%@gubt%x% 4 9- stb8PBLAPEy7609

t ad- ahydro. Rr 1- oxo-_2
phenyl );;r opy! )lErrH‘Poﬁl OFS’rX?en?yIE[pr'op%ﬂlﬁ afd] € 18 cXiBarbre¥acddrBdRaM dko

N;][[(|38~152 3RA>9-afet rﬁGY(ﬂio(g“l&-ll{o(nk- ok p4 2- t\)i‘ia 5t?l(§e52‘éd8|7:8%s or where
phenyl pr opyi chazo car bon -Laspart ani de

Phenyl et byl “PErosdte 35y BRFeRrFpEETl | Fhparalionis SR o88d .

(am nocar bon{hec ydhemnasd y] ziyle astimo]twardohy| dpRionally SubStltuted

net hyl propyl C I 3, 4, 9-fset rﬂn%{gr a

-3-yl]am no] %::)g]rﬂ %&(ril)%/ ?ﬁg?%étl]ﬁ Iz%utg?] E:Rgr b l%y]d%}ﬁug agfévgtlgynt hesi s
takes pl ace Whicheage %IC%@W%tmwlﬁF cg e prepdrel by
Phenyl megdy! n@@:k@d&s)hnjaw[n[ [t{o?"%)h@ ditd (i nJ‘OrE‘e§78PégPtzéﬁgl isomers

(am uoc~r boayl| ),- -rret % no] car.bonyl } - 2, 3, 4, 9t et r ahydr o- 1H- car bazo
| -3-yl]am ng(#‘ ¢5 bd?ﬁﬁ géF a&ﬂ%ﬂﬂrdé‘rtt?arla%tE hR [9qregnsntiqry>of
thorﬁn69 yImbbhoxy¢¢ahbﬁanbhag1dﬁﬂfhékfhé) and the phenylhydra21ne
tetrahydro-1 I Q Lr asparta

N-[[(3R}-3- [F_(e IEI-Q%I gore= 1']ylcjglrr%t %8 XE%FSSn%ﬁ/ TR0 EO SELAMLE methoas
2,3,4,9- tehahyldhoaﬁH- Earbaxemple- yHPE&r.bonyl | - 1 rval yl - Laspart ani dc
Itenyl

15, 29) - 1- 3S 19) -1 ar bonyl ) - 2- net hyl propyl ] am no] car bonyl
S2 3, 4) ot e'E %%%ya? &hﬁ(Jr[%(é}?W)a%{Sa msn;)ﬁ:]h@m?%}%%%oﬁ?F%agﬁQQE)%?Jﬂbh@?Pi@ar ban'gt

E:( Egegél) ﬁﬁt F}él[tructure, t(he radlcb ] can] 1ntrk;3duc,ied 2 3 4.9
ocar.bon enyl ] ami no] car bon t et

rahydrrol Hc %ig&gmé& acgﬁﬁ EB %IP t Hyt bB%’?H"'?:a?b

Phe~ayl net hybppropriate r? halldes with wuse of base (e.g. as

5 AR T Y R e

ttror ahy gar bazol yl]jam no] car ony ] ~Ire
487 or else as described by Mooradian et al J. Med.

Chem. 1970, 13, 327).

The radicals R® and R’ can, as already indicated above,
35 Dbe introduced in various ways depending on their

nature, which is explained in detail below.

o-Aminocarboxylic acid structures in these radicals can
be obtained by treating ketones with NH4(CO); and KCN



Phenyl et hyl

[(1S,25)~1-[[[(3R) -3-[[[ (1S, 25~-1(am aocar boayl ) - 2- et hyl bnt yl ] am no] car bon
'yl ]1:-2,3,4,9t etrahydro-11-1-carbazol - 3-yl ] am no] car bonyl ]

2met byl but yl ] carbamatc 59 6B5 864. T59 -66% 384. 76A ,, 57C 575. 705A BZ 596
695. 8963 83 698 595.898:i s4 sso sae. 7327 Phenyl net hyl

[ (15, 2y1-[ [ ( @DerB3- [schotte2SBalmags 680n888id4387 known per se, and

(am noaar bonyl ) - 2- not hyl b am nolgarbonyl 1-2, 3.4, 9t ctrahydro- | H car bazol
: 3 yl ] aatino]® Srﬁﬂlrﬁﬁr{gf%%uﬁﬁt ﬁ)%{rébrlﬁ’éf'r%as‘[ cog?%@ﬁym‘%ﬁ?ﬁgm which

[ (1S, 2S1- 1| L(i3R) £3xnpfly SBr3-tardr o0& 2 Imadewassl ,s 28 . €28, 74z kin I 1974,

1- (phenyl net hyd)gt hyl ] am no] carbotryl ] -2, 3, 4, 9-t etrahydr olH car baxol - 3-yl Ja
m no] car bonyl -‘met hyl but yl ] car bamat ¢ - 55 1?henyLnet hyl

[ (1S, 2S) " P-[[[(353-[[[ (| Sr2-am no-2-0~co-1-623

823. 749s( phamnyimet hybdebhxk] %P@O%Eéféﬁabﬂﬂr %;,e%ze%a%écﬁtﬁélbﬂgr gretitoed~azol - 3
-yl ] am no] caxbo~yl] 2-nethyl butylJcarbamate( 3R N ,

[(1S] L. (A miksug ey $e2frefhpsntosia (chemlstry . gioyeghis purpose,

4ﬁ0, 5|748t aar atyelr era3d ( icoglpanlént is bactiv?jted with r<]':1n| activating

phenyl pnpynam z~o] - 1H car bezol s-s- car boxam nyhncj

[(iS, ZS}-1-[ [r[?a?:érl%- Fjuf 338 %{%} 8P ¥ ﬁgq‘ﬁ P’Pef:rghedron Lett.

609. 7231(am st badg) 2@y | dmét bdghferaed~an] thebpagspn2e3 o4, 8- betseahydr o-
i H ~acbazol ~- ].am r | [ t.hyl Y. ylmetltyl
[(iS 29 1-[] a:ﬁ I%"ﬁﬁé}g%él’% v AR | UM YArd 928 hadrg sEen)

609. 7231(am nocar bony!) Zr henyl ] met hyl ] am no] car bonyl ] - 2, 3, 4, 9-t et rahydr o- 1H
- caxbazol 3- yghath norssr Y| |eadr Meiind by | lardaiet eRienyliieihylehe
[(15,2S}-i-[] (3,S)-3-[j§,[4-L e~s .

615. 7705( am IRy | RYEPHRERY| [YRATY | | FReAGPCRP0onFPISRERODS 9- t dtahydr o-
1H-carbazgl Syldeit nededriomtils 2 hid bt &t 066 Do adatiwdhens y hnet hyl
[(1S,25)-2-[[[(3R}-3-[[[[4-~2 s15

615. 7705{ am nocar bonyl ) cycl ohe7cyl ] met hyl j am no] car bonyl ] -2, 3, 4, 9-t et r ahydr
0- 1H- car bazol S&gndaary noy c &elpsnpirl- 2mistehyt dritdu &t aabamabeRheryl rfatomy |
[(1S,2S-1-[] [agﬁfa%%%]%ﬁﬁ%;ﬁither by, pucleophilic jsubstifution of

58s. sss3(am aocar ) am aoJc~rbonyl | -2, 3, 4, 9-tetrahydro-1H carbazo

| - 3-yl Janmo] caklchyhpl2dget A bRy y FECECKANE emienhep Ry aldehydes/

[ (15, 29) ob- [ (HdtbWeB- (EL§~ T~ BP§. chem. 1996, 61, 3849 or Synth.

(am nocar bony| )phenﬁl%% am Q(;%Jcar bonyl ] -2, 3,4, 9-tetrahydrolH- carbnzol .. 3-yl]a

m naJcar bonyl Gy 4f'ey§9 kyl ] carbamate f'henyl net hyl

[ (1S, 2S1-[[]j (3S~3-[[[ (I Sr2ram no-2-0x0..i- L 61Q 608.n231

phcnyl et byl | am carboxyl]-2, 3,4, 9. ~ahydro-| Hcarbazol.- 3-yl ] em no~gar bonyl ]

" 2- mexhyl but %T‘}Q’g%"b%‘?% PhARATEISR | ¥ee0 | FEBERRAGH S VHIGH MO

[ (1S, 2S) - 1-[ [§4B358shpdridimg } - Zmredde®- 2-lpxo- r@ayeorsos Wwizds  sulfonyl

1- phenyl gthyl ] rbonyl]-x, 3,4, 9-tetrahydro- 1Hcar bazol

- 3-y1] an%%o] c%l?g%fr%ﬁfgz met hyl but yl ] car bamat e Pbenyl net hyl

[(1S,2S}-i-([[(3R)-3-[[(2-am no-2-0x0-1- ~ s0S Ss09, 723~

phenyl et hyl ) agi&9] easbanyk] a2e3.obtrilrRid alydf8adting the amines with

Hcar bazol , - 3-yl ] araano] car bon Iljl- 2- met hyl bui yl ] car bamat e, - 56 Isomer A
%/Qé%o L Gfghates.

Phenyl met hyl D242 179
3-[[ (2-am no- 2- oxo- 1phenyl et hyl ) am no] car boayl ] - 2, 3, 4, 9-t eG ahydr o- 1H

CaR R o Y e O ARG ALRanuLEs IR hd T4 £8E PBY ! BrRadk IVRRA the

S)I. -(Am' nocar &ppydpr Lanet hyapcoppl- 2, ¥i4hot etqatamol By d3iRkBagphenyl )

acetyl]am no zol anj ;

(SR}YS! [[[3- }g%%%ﬁ%% ~rﬁ§ﬁ§?}z ch(g?));| %ﬂ]&no?ﬁs[e gpently reacted with

S) - 1( am nocar ¥He 2 (WR¥aFF ppbpyl| - 208P4, 9298 ranydfelt Hcarbazol e

3-carboxamde 3..[2-[[(3R3-[[[(1

S}- 1- (Autii_nocar bonyl ~2net hyl. po' opyl ].am no].car bonyl] 2 4,9

t }et raglydbé- 1He ?‘B}é&)f- SC?TF}/ n&é‘?]-l t kﬁf}f‘phg%{y’%%ﬁyg%ac‘f/%‘é%ﬁ%nab@’et ate

78 609609. 723td@udBrdh 2wbdH sbnabY, se3eai 5s7s9s, sana

(3R-N-[ (1S} ~1- (Am | t ocar bonyl ~2- et hyl propyl ]-2,3,4,9- e2 462

t et rahydr o- 3-[ (hydr oxyphenyl acet yl ) am no] - 1H- car baxol e- 3car bo~m de
Aldehyde residues are obtained from alcohol precursors

by oxidation for example under Swern conditions known



(3RJ-N-[ (1S1- (Am nocarboaylj-2-tnethyl propylJ 3-[[(4- a3 szs
br omphenyl ) e, cetyl jam no] - 2, 3, 4, 9-t et xahydr o-. | H car bazol e3- car boxam de ,
(3R -N
[ (1 S}-1-(Aaai nocarbonyl)-2rmet hyl propwy ]303-{ [ (2chl or phenyl ) acetyl ] am no] 2
3,4, 9-tcbrahydro-1H car bszol e3- car boxam de
(3R) - N-[ (1S} pler{ A nagaEboDMBED7 Bxatyy| GRSy de 3- [ Pddeddorn 4-dwdaryphenyl ) a
cetyl ] anuuo] 4 9- t t@a&y H-car bazol e- 3- car boxam de
(3R) - 3-[[[ 4- (%é’&%ﬁso%&) ehl ophenyl]acetyl)am nol - N[ (1
S) - 1- (am ~nocar bonyl ) - 2- et | ayI propyl]-2,3,4,9tetrahydro- 1H cat bazol e- 3-car
bosanude (3R,

(oA m nocéﬂ{)ongﬁu) eéi rrea{nI]i?Fpr%epillfc‘ilu%s f(r(?f I agFaﬁnﬁddrbo‘é( rI?erlllflt_'rlacetyl] ~u
n| no] Z, 354, anigatdippdraf animeharbtle- sldehydsanide Org4BCh¢szz 4896525, 4441
480, 8931 ~5 49T 45899921 ~B 539 539.d289 8T 481 4B0.537! - 57
(3R).3-[[[4~ Acetyl oxy) - 3-fl uorophenyl Jacetyl]Jam no]-N- ~ s~ s~,' ~~
[ (t S~I - (am nocar bonyl ) - 2-net hyl propyl ]1-2,3,4,9.. tetrahydro-1H
car baigf 3- gafrd@@zawkdglaagk I\J:a[uﬁlﬁab(éﬁita@ﬁaaboml r&ﬂiﬁiﬂbﬂﬁl&iﬁ/' &h% 3, I4 9-
~ a~ 49t.sa ydt o nltrop en ecet tttit carbazo
car boxa~uai d& l("\?%)al\l-[p(rﬁ fhr ot rk}% %ﬂ%ﬁyl ﬁ?op&l"i{ ?Ef 4- eo
st5 si5. HQez IAlzuldhiamsopIttm;dnau:JeIr;d | dmawa} - 208r 4, Qet etndb~ ysdbseﬂzuently

car bazol -
(3R) - N-[(lS} el%;} r?gcarhotarn - -rretalt;?lpropyl] 3-([(4-si ~~
~sa. sae~~I| aorophorryl)acetyl]am noj - 2, 3, 4, 9-t ebr ahydro- |

H car bazol - 3%@1@@%%@@3'?11’1'\1‘ {:1(1& radlcals can be introduced by
S}-1- (Am nocar bo%r{g[Z mett~ ogﬁl] 2, 9-)13 4s2
4a2sa~t et r ahy&G- (aaFIydr h §1) a%’ét yI kebaftho] PHSSHISSF 0! - 1ER boxani

de(3R) - I\Es(laﬁp}:o@%mart(marﬁw@heﬁym@gl pluakdel7- IWHL € 29 SacbAfitions

s25. 4441bro C t] am noj

2,3,4,9- tet%}& o)ae%-%g/ba ol - 3-carboxam de(3R) N[ (1

S~1 (Am nocar bonyl) 2-nct hyl propyl }. 2, 3,4,9-94 491

491. 6451t et r ahy, n e y I

orbazol 3 oo b%é(%ﬁc?ﬂék%é k}%ﬁl?ﬂ afydr) aﬁﬁé haPNYi b of compounds

S} - 1- ( Ami noc®fbokleJ’ @mmrl ofopfegmply 4(DL 95>r@¢f=rably includes

491. 64573@t x@edis0-3)[ o3 (d) explained in detail be

ni trophen3' nace~Yl ] am no] - 1H car bazol - 3- caxboxam de(3R} N L(1S)-1-( Am nocar
bonyl ) - 2- net hyl propY~- 3-[ T~3-~ s26 525. 444t _
brormphenyl)mapylaaa)mwpi:oaeadé @ssentially in analogy to a Fischer
tctrahydro- 1H cat haz r.noxam de(3R)-N-[ (1S Amj noc | J° rrethylp
ropyl] 3-[] f&%ll% % gezla'lre% l%(,‘hl Or'c-4- f uor%‘%ﬁ&]}- lﬁéccn}?%lj gg%

t et rahydr o- ~qucd$ailobeizol J3Cc &r boRemk the ( 35) 1RTK( 18}824(ArHaiccarehton§lILr 2- rret hyl

propyl ] -85 LQoHar, 99ma%h. Bull. 1973 21, 240 Hutch
522e458bi phen I} 4-yl acet Iu~am nol-2,3 - etq-raby r% %Lrll-fcarg 81“3 car boxa

m de(3R) - N-[ ANLRATOFC aFBE Ry | ~é}?%et h%ﬁprcﬂp%ﬁs] g (goRpriges the
474.8018di mbbﬁﬁ@h@@)‘hbﬁc%ﬁ/' hafﬂf@.ﬂohexar_lone derivative (II) which
2,3,4,9- tetrahﬁg % rbazol - rboxgm de - 58 é3R~N-[%I .

S~- 1- ( Anoauab® Béﬁ)ﬂ) rre?ﬁi?IlBr ogyl PRS- [ 8, 368R268PBX0FO5- §1 aBBEYF) ani no]
-2,3,4,9- tet phlaﬁér 8P 1kiear hazadlinReear hoxauideble for forming the
(3R~N—( g#gg agbonyl ~- 2-met byl prop¥Yl )-3-[[ (3" ~ 48,

chl or ophenynac ]Glam no] 2,3,4,9-tetrahydro. | H. carbazol 3-car boxam de

(3R -N-[(19)-1- (Am nocar bonyn 2-metlryl prapyl J

2, 3,4, 9t etrahydro-3-[[ (3-nethyl phenyl ) acet yd@d am no] - 1H car bazol 3- car boxam d
e t3R-Nt(Ils)-1-(Am nocarbonyl) B?

2-met hyl propyl ]1-3-[[ (2f | uor ophenyl )ac
zol 3car boxam de

(3R-N-[ (1S) ~1- ( Ami nocar bonyl r 2- net h

2 no] 2, 3,4,9-tdrahydro- 1H car ba

2 3.4.9tet ~cahydro-3-([(2-neth
nRde (3R)-N- [(1

: 3. 47 9t e~dr ahydro-3-[[[4-(I-nethyleth
yl ) pheayl ] acet yl ] am no) - 1Hcar bazol - 3R- caffboaaai i dc
(9R)-N [ (15) - 1- (Am aocar bonyl ) 2- net hyl pr
3-j[[4(di met hyl am no) phenyl ] acetyl Jam no] -2, 3,4,9 tetrahydrol |H carbazol
- 3- car boxam de (1))



(3R). N [ (I S~1- (Anmi nocsrbonyl)-2-net hyl propyl]-2, 3, 4, 9t et r ahydro- 3-[ f

[ 4- (et hyl sul fonyi ) phenyl ] acctyl ] am no] - 1Fbarban1 3-rarboxam dc

(3R -N-[(ISrl-(Am nocar bonyl ) -2-net hyl propyl | -3-[t(3_

fl uor - 4- net hyl pi zenyl ) acet yX] am no] - 2,.334, 9-t et rahydr o- 1H

car bazol - 3-csrboxam dc 461 490, 557 480. 9931 460.5749 903 464 464.5391 , as

4s1 460.674s 489 488.6284 49D 489.61B5 G4 624.83B8 908 478 478.5649

Exarrplle: QG > glthem S, tatﬁg %Ia%%ewneéehetglen'ggcaicqye bsy grehyargggh F, G
(3RD 2, 3atoth, Tet r@btyden- 1UKy(12S,833- reChylarkldkyil- 2or 18§9he8arg20. 7934

F

[
[[ (phenytrne ar I l)-L-
[[{phenyt nethpin.gs ﬁé@r@‘ﬁ P el RO ERE FRSRERy Al M o
110 691 8%90. 1884 ¢a$®h ?K#etﬂi’(ﬁy’f@é#béﬂayl% amafo) @@@F??{a@ﬁ%]Qﬁchéar bazol
-3-yl]car bon)ﬁléarfln\é@ Wnd-lcaa%% FPAGE in) fBrmu§g (E)fa”Eh% %Qouﬁ)’@t B%S' S

takes place on the 0. scal e by net hods A, F, H and
0. equal to a group -NH-Pg, where Pg 1s a protectlve

| ~j [ (3R) - 3- ] [rd2p3S2- (AQef Y am nghedyiTbiiirazioxopedeylijarine] - 2,(314)9. ~tetr

ahydro-1 Hc; arbazal - 3yl ] car hexyl ] _krval yl - ~aspartam de

N QX 39) - 3-1 L(S?’g’%t"%ye(i &t aﬁf’ng) - 3- ~nabyl - i Oxopent yl ] ami no] - 2, 3, 4, 9~~r ah
ydro- 1H t&~r bazol - 3yl ] carbonyl ] -L-val yl -1 raspart anoi de

N[[(3R}. 3- ([ (ZR, BR~Z~Acet yl am no) }. 3- ntt hyl - Joxopent yl ] am no] - 2, 3,4, 9
tetrahydro- 1H carbazol - 3y1] car bonyl ] - L-val yl /I raspartam de
N-1t(3s)-3-[1(2Zx, 3Ry-~. (Acetyl am no~. s- 7\ - loxopentyl )am no] -2, 3, 4, 9-tet
rahydr o- 1H car bazol - 3y|]car bonyj, , spagd am de 5 111 898 SA7. 712T
12 698 587.7127 it 5ss 5e7.T~27

in the presence of an acid, preferably acetic acid, and
of a metal salt, preferably ZnCl,. DMF is preferred as
15 solvent. The radicals R® to R' are defined as indicated
above in formula (I). Certain substituents or groups
may, where appropriate, also be present in protected
form, in which case the protective groups are removed
again by methods known per se at a suitable time during

20 the synthesis.

Particularly suitable solid phase SP for the purposes
of the present invention are Rink amide-resins (Rink,
Tetrahedron Lett. 1989, 28, 3787), HMB resins (Sheppard
25 et al., Int. J. Peptide Protein Res. 1982, 20, 451),
Wang resins (Lu et al., J. Org. Chem. 1981, 46, 3433)
or chlorotrityl-resins (Barlos et al., Int. J. Peptide
Protein Res. 1991, 38, 562), where the cyclohexanone
derivative (II) is to be tethered to the solid phase SP
30 by means of an (amino) carboxylic acid. Alcohol
precursors of the cyclohexanone derivative (II) can be
tethered by using the DHP linker (Liu & Elman, J. Org.



114 59a 587.712T Exanple 11: Synthesis takes place on the 0.2 mvl scal e by
methods A, F, G F, G F, Hand 0. 10 N-[j (3R} -3-(Acetylamo0}-2,3,4,9

t etrahydro- 1H carbazol ~-3- ~ ~ 484 4a4. 353s yl]carbonyl]-Irval yI . .
L-aspartam de N-j[(3Sr3-(Acotyl am no~2 324,-9-tetrahydro- IH-carba20|-3-. ~~B
4a4 as4.553e yi)carbonyl]-L-valyl-h-aspartam d~

N-[ [ (353- ( Acetheram h892, 360, Qer)ahyNanéJtémrbaznéanglﬁ aékdfk&étﬁﬁ%

yl ] carbonyl ] - aspar t. g 3S (Ac nl no
t et rahydro-1 caéj]‘t)azo]{.S OD‘? g~ 453}% % ahoéqar bﬁy’%g]vait W yi asﬁ"aortam de
Exanpl e 12:trimmynn Hessing akesppsatelen (Bhase. 2tmabl. , sdagewby Giemhods A,

F, Gand 0. 14¢ 60z Phemyd mejhylagss
L(1S, 25)-x-[[[ G3R) - 3- (am nocar bonyn )2 3,4, 9t etrabydro-1H carbazol -

yl ] am no] ear bonyl ]-2- nethyl butyl]car barrat e Phenyl net hyl
j (1S, 2S) - ! - [ (fHB3S3pf et diaaé bogybhp2, DA, Uetdrahyds o- 1hH-taabazolyhere

-3-yl ear bon met hy| butyl]carb te . 119 4T6 4i 6.5738 12G 4T8
476)/5]7221 E)?L Oﬂy%ﬁut H&si Eg?a it agaﬁ‘ﬂdt HRT Bt SC oI35 ¢ §@™H¥Onet hods

5A F G ng@up: G-M; G anics 0. Nfé¢fa&fably 3, d~a9 “Fmoc” (9-

Tet r ahydr o- 3- 721. 6543
pﬁc;f/ll %r (r)§y| )éah'%(o%%\fl }r&gﬁ%‘enﬁl | pr g%%}ﬁj im % { %%Y%az%?ogpyl ] E’ngoHVP’]
L-val yl - as@élrﬂcarb@eanp[:tlegchsxomagryT@tmmwcmmtectlve group, e.g.
3-[[(28, 3R} - Fv8t e | sOXPs2- oﬂ2@hé8§lﬁ§1fé§¥ﬂ>on¥%a§glo§ective groups

[(I-axo-. 3- phenyl pr opynam nol pent am nol - 1Hca
yl Jcar bonyl | -(SURR yRST. LogspRradRige Hanplé 2dbenzy byrrereheny bkeorpl ace

on the 0.2 nmile SC‘%@C‘Eyd@bh@dbuESXEES%gﬁyl?ha{&&z 201:t Zgng_tlghe%r7

N- 3RIJ- 2, 3, 4 [ 0- me 0X0- 2- i S.SS
[ [Epé\enyl et ﬁoxyxaﬁbz)ﬁy?/fjg%tﬁg]t%&%t yl ]%%’PHB) lH)é%z%azol 3yl ] EH5EHYI ]
L..valithe, NH{i@RNyAngthydl~ratoiha:-i3 jr2frdmet hyl - 1- oxo- 2

[(phenyl met haxy) car bonyl ] am no] pexltyl] am no]-1Hcarbazol -3
yl)carbo~rl]-)rvaline N-f [(35)-Z, 3,4.9-TetrahYdro-3-[L(ZS, 39)-3
met hyl - 1- oxo- L eongtoingtHan of the 1linker L 1is such that

l[[(PhenyI et R@pHopred | FEAREHaY i3 NQledddcar@azolndr vikggrbgpy! 1-L-va
I ne

workup (step (d)) result in the desired radical R® with
20 one of the meanings indicated above for R® in the final
product, the tetrahydrocarbazole derivative of the
general formula (I). To illustrate the constitution of
the linker L, this may be explained below by way of
example for the case where R® equals the group -CONR®R’.
25
In the case where the radical R® in the product of the
invention of the formula (I) has the meaning -CONRSR’,
firstly a compound Pg-N(R®)-R® -COOH forming the linker
L is tethered by means of an activating reagent such as
30 DcCC (dicyclohexylcarbodiimide) or HATU (O-(7-
azabenzotriazol-1-yl)-N,N-N’,6N’-tetramethyluronium
hexafluorophosphate) to the solid phase SP via free
amino groups of the SP, where Pg and SP have the
meaning indicated above, and R’ forms part of the later
35 radical R’. The protective group Pg 1is subsequently
eliminated, e.g. in the case of a Fmoc protective group
by means of piperidine/DMF. This results in a compound
HR®N-R®' -CONH-SP. The latter compound is then in turn

reacted with a precursor of the cyclohexanone



15 Exanpl e 25: Synthesis takes place on the 0.2 mmol scale by nethods C, F,
G F, G F,L Gand P - 61 NJ[[{3R-3-[[(2S,3S)-2-[[(I,1- 125 656 s55.7921
- 'Di met hyl et ho~y) car 6onyl j ani noj 3

met hyl - loxopeutyl ] am no] - 2, 3, 4, 9. ~etr ahwgdr 6- 1H carbam 3

y1] caxbonyl ] - L-val yl L-aspertanide Exanple Z 6 Synthesis takes place on the
0.2 mol scaldfeﬁiwam'l\*mds{lﬁ)A, Fam&lyF,tKe fyaicdHexanone carboxylic
N-[[(3S)-3- A %ﬁ% 9 tetrahydrol - 1H car bazol - 3- 126 442 442,s17
yI]carbonyI) L..aspartemde N-[[(3R)-3

Amuao- 2, 3, 4, 9- tetrahydro -l -carbazol - 3- 127 442 442.517
yI]carbonyIs-L-vaIyI 1, - aspa~t am da
(3S)-N-[(151- (Arai nocar bonyl). 2. nﬁ%hy‘-
j[(2S, 3S2- am no- 3- net hyl - 1- oxogcn L
car bazal e- 3- aar boxam de Exanpl a
mmol scale by nmethods D, F, G F,
N-[[.(3S3-(Acotyl am no) -2, 3,4, 9t et carbazol -3- ~ 4~ AB5. 5378
y!']carbonyl] Irvalyl-Lasparasine 15 g |l e 18: Synthesis takes place on
the 0.2 mmol scale by nethods A, F, G Fo H and O

(3R3- (Acel yl am no~N-[ (1ST- 2- am no- 2- ox0-1- ~ 418 418. 4844

(phei ayl rnethyl)ethylj-2,3,4,9-tstrahydro-i H carbazol -3 car boxam de
(3S)-3-(Acetylam no)-N-1(1S)-2-am no-2-ox0-1- 931 41B 418. 484d

(phenyl net hyl ) et hyl j -2, 3, 4, 9-t et ~hyd~co{II')H car bazal =3car boxani de r - 62
Exanpl e 19: Synthesis takes place on the 0.2 nmol scale by nethods B, F, G
and 0. (3% 2, 3 4, 9- Tdrahydro-3-[ ((2S, 3S) - 3- net hyl - 1- oxo-2- 132 47a

477, 55~ an activating reagent such as DCC or HATU

LI(phenInethoxykarbonyl]anlno]PeInt¥1lanrnol 1Hcar blzol . e- 3- garbox%llc acid
5 inally resulting in the cyclohexanone derivative

as defined above. The meaning of the linker L in the
case just described is -CONR®-R®' -CONH-SP. Any resulting
10 isomers of whatever type (enantiomers, diastereomers or
positional isomers) can be fractionated - as also
elsewhere during the described preparation process - in

a known manner by means of HPLC.

15 The actual step (a), i.e. the condensation of the
cyclohexanone derivative (II) with the substituted
phenylhydrazine derivative (I1I) and, where
appropriate, elimination of the protective group Pg in
the group G by means of, for example, piperidine (in

20 the case of a Fmoc protective group) then takes place,
so that a free oa-amino group is produced again at this

point.

In the case where the radical R’ is the group -NHCOR,
25 -NHSO,R', -NRM?R'® (where R and R are not both
hydrogen atoms) , -NHCONHR or ~-NHCOOR, a
derivatization of the now unprotected a-amino group of
the resin-bound cyclohexanone derivative (II) finally
takes place 1in step (b), so that the wvarious

30 alternative radicals R’ defined above can be performed.



Exanpl e 20: Synthesis takes place on the 0.2 mmol scale by nethods B, F, G

Fand 0. (3S5)-3-[[[(2, 2-D phenyl et hyl )am no] acetyl]am no] -2, 3,4,9- 134 4se

46a5881 te~ttahydro-1H carbazol e- 3-carboxylic acid 10 Exanple 22: Synthesis’
takes place on the 0.2 mmol scale by meshhods A, F, G F, Hand 0. 15

(3S) 3-(Ac~tyl sm no)-N

[[3(atni nocanjm@réyald):pi@emﬁ loret mdturd 3 thd ddsidednedical R’ in the

car bazol e-3c

(3S3- (Acet yl %m %%Mry[ ?}f(aé: FSES: o BRIBIET i) nREnGPE- 2P¥eRt4OPat i shydr
0- | Hc~r bazol ¢h® eadsedmrieddor this is as follows:

(3R) 3- (Acet yl am no~- N-[ [ 4(am nocar bouyl ) cycl oharyl ] net hyl ]

2,3, 4,9-tetrahydro-1 Hcar bazol e- 3- car boxam de (3%%i3 (facetyl am no)- N

[ (1S) 2- an? aoP- & IGR%hyhsHe B 3.4 the anauy tMBICeR'C -1 BAgoreagtianboxani d

e B5, 404 4%4:0@1@1%& lerbk0 St S(JaL'S) 4O AdD-0d@ idk a4@ér59x91§2§a%Ea 22:

Synthesis ta Iace on the 0.2 nmmol scale in 20 agcordance w th Exanpl es
18 and 6. ] héﬂy) Fesence of an activating reagent such

[(1S,29)-1-] Hs(,3|§013 é:(c@rh}byé At BCQO)ozarHrory | E]mdl ]15~ t$'£é4 Iﬁence of g. t
2,3, 4, 9~et rahydr o- Ikb baw - 3-yl.]am no] car oay ut bamat e
Phenylnethyl%%ffB 2§S rmﬁ%Wl-ka[[(%%ﬁ f%ﬁﬁ %i& é%% 71

t et r ahyd¥®- 3 ethyilamamieyl mmynmnd]%aillwrtymlamnopyrldlne) by known

bazol 3-yl b b Ph (o or
CTL2RE0 ) beskanks onu) DG BRBIL O e e

t et r ahydr o- 3SFPIP-1eet ?ﬁ%ﬂﬁ#ﬁ%ﬂnﬁ@f&aré@ﬁﬁk]3P¥r%%ﬂ%azéﬂternatlve
- 3-yl ] am noJganbqnyl ] butyl j car bau~at e Phenyl net hyl
[(15,29)-t-([[(3R=3j[(2,2- 142 547 546.7078

di metl |yl propyl)am no] carbony3]. 2, 3, 4, 9-t et rahydr o- 11~var bazol

- 3-yl ] amiH0] Gar hdny | $asenehiepiebr’y Iﬂsaab&mﬁwenﬁh&méf§&$uﬂ B0 29); 2
hyl - 1- 5
(et ra [[[Q?‘ phrgen‘"“ftg%nr‘?%l Egré |2ﬁ6‘7‘1]“l+ %%‘F%az&) 3471 ERPRSEEaMT I Fout yi ] ¢

tetrahydro-3
ar bat nat e Phém rﬁmtlnylac{:(@.sdes;vatwehw 13049, [ (@R, B, 4,59-2 Z1eavisg. sesz

tetrahydro 3y hea m goJ '] carbgzo
3- yl]arnxno]cgkggnylFEEF?QgFg?baﬁatgggﬁggé n%%§?| L?ﬁ %g{ticular a

met hyl - 1- [ [ [ €B&kP 2‘1964@0%451%@ §s®regence of a base such as, for
t et xahy &z ®- 3e&hﬁ%léhe®ﬁﬁf§ hyl) ani vy CEBONY| ford HekamBago! FHafdam nalcar bony

LLZU%éH%r?;?% Fﬁggnﬁfgg éé3bkpgaéngéﬁrﬁ%?ﬁgﬁﬁénylf?Fibgrgago? 17580
- 3- yI]anlno]carbonyl]butyl]carbanate
In the case where R’ is the group -NRY?R'? (where R'? and
R?® are not both hydrogen atoms), in the case where the
25 radical R} is a hydrogen atom, the reaction product
from step (a) is reacted with a reagent R'®X, where X is
a leaving group such as, for example, a halide atom, in
particular a chloride atom, in the presence of a base
such as, for example, DBU or DIPEA (cf. Green, JOC
30 1995, 60, 4287 or JOC 1996, 61, 3849) or with an
aldehyde R!CHO in the presence of a reducing agent such
as, for example, NaH/B(OAc)i;. In the case where neither
of the radicals R and R is a hydrogen atom, the
reaction product from step (a) is a reacted with a
35 ketone RMCOR!® in the presence of a reducing agent (cf.
Ellmann et al., JOC 1997, 62, 1240 or Synth. Commun.
1994, 609; alternative (iii)). In the case where both
radicals R and R™ in R’ equals -NR¥™@R!’ are hydrogen

atoms, alternative (vi) below applies.



Exanmple 23: 5 Synthesis takes place on the 0.2 nmmol scale by nethods A F,
G I, F, Gand 0. - 64 Phenylnethyl [(15,29)-i-[[[(3R)~3-[Q 1S)-1-.~ soa
- 's06, 7317( ani nocar boayl } - 2

met hyl propyl ] am no] car bonyl ] - 2, 3, 4, 9- tel35akyar o- 8- met hnry- 1H car bazol

- 3-yl Jam noJcar bonyl ] - 2-. net hyl but yl ] car bamat ePhenyl net hyl
[(15,29)-1-([[(3S}.3-L[[(1S}1-~ ~

295 12, AT IBE AL TN PP P S g (o s

2- et f ~yl but WersareFdmglePhéingl neebgkipfl PPSuat [ [ . $qe(1{ 13}6-)1 igaar s10
s~o. | 5t (anti %%Q:ft@a“ymﬁﬁ gt hyLBEQRYAhEBM EekEear by | BBokhl Ait0~22..3. 4, 9-te

t cahydrv-1 H car bazal
-3-yi ] ani 920} ’B5DdRA7 - L%t BARuBAGeERAdEE dPYEnyl et hyl
[(1S 25}-1-[([(39)-3-([((1 S}-1-~ B1O

610. 151 t hyl pyl b -tet
r ahydr o{ iH—m gﬁ’f%ongggﬁl Yt o]&(r)‘g% %’l??ga% Calgi?I)n y?f%%\?%ﬂa?@@ﬁ@nyl rn:t
hyl [ (15, 2S) ~NHdoOR3R3 tl[@(f@&ﬂ_loﬂ%ao&lét from step (a) is reacted

810. 151 I h I 9
et ahy 0. 1FCat baBol R AHDRoT CP Ok, 40, REGK, G et b

65 ki xeh§l n@(ﬂhﬂny[l(dlgtyzig}mqy.qqr{z(oazg}n_@ql[e[ ( 1$){OI3té@<b0bt o(Cf Warass
si o, | si (am negaryot t vipp2-1eidylspr apy ;| il dezelarRonyly-8-chloi . a~-2, 3, 4,9

tetrahydro- 1H car bazol - 3

yl ] am no] car bonyl ] - 2- ntt hyl but yi ] car banat ePheayl net hyl

[(IS, 28% -1-] %B@heg d¢ddd |vﬁie£‘<|e ~R st a Ihydrogen atbom, I a Cl Clz alkyl, v
ea3. 703(am aqgarbon ppt t op car bon 9tetray ro-
8- (trifhior Ogéth %’ﬁ_%lkyf Xrgi ¥1 1 rao? cya]! or thé

car bazol 13- y|-jNaix |(n0]ecahm¢hylr]adaaaéimmlﬁuayd] BaY harr&i%léwagﬂsre{NR}FR“

[(1S 2S)-1-j1
f~43. 7Q3(am r#r(aeg(?slyéonyk Sdétﬁm? prop yle]pa ~oni nd] car lttF? fec u e tctrahydr
0-8-(tritl uorfdi'fﬁitthf%ﬂ qq.zpld@rq;gzamlon is necessary (alternatlve (v1) ).

3-yl ]aa~uo] carbonyl ]-2. netltYi butyl]carbamat ePheayl net hyl
((15,29-1-[[{(3R}-3' )[[[(18) 1-Z 690

58s. 7327( am bof§ ~- ~eBhyi FREY [S8HIVATEHAHRR | -2 3, BPe- t éPFRAFdr 0- 8- m

cthyl -1 IEOCarrﬁa:&ngen atom, also corresponds, in analogy to step (b)
?(I{'S] 22,120][ ffr)%;gl)éééle[cf (’I-%ﬂy ',50{9" ] Carrtl%rﬂ%t CRN ML which are
ses. 7327(a Alamdaar:bm@/h)n Zietfatﬂyllqrﬂlcmyl ] am no~car bonyl ] -2, 3, 4, 9-t et rahydr o-
8- net hyl -
. ~car bazol 3 yl ] am no] car bonyl ] - 2- et hyl butgl ] car bamat cPhenyl et hyl
[(13 2S) - 1- [[F[C{rglggsFF[(g_g) To- .(,v) defined ‘above in step (b),

ses. 7327pgm W&@H&tﬁoﬁméhyIt&@%éd@@%moégaaneeyldm%l%éh 914 exyydt o- 5-
met hyl - I H car hazol - g\é }Acar boa
Pien

2- et hyl butyIﬁaé%ﬁ%aRIw%? SRR Ty P [(aléoaz%Q guEP[ @5, 3P (EX8P1e151h Sso
ses. 7a27(am nmardmrwéﬁm?s nEhdys b opyhéai ﬂekﬂa&boﬂatleﬂ By4mBahet b&hydr o- 5
-met hyl - 1H car bazol : ?é/ m noJgar. bony ]eaZVlrret | but yi %car bgrrgltf,;1 F{%%nyl met h
yl [ (1S, 29) - 1% IR =32 (YT - 1- £ Pa Bsso Xes 730 i n C%Ibony)?[

2- met hyf pr opyilt]catm no}lr abaohythlar3s, aa ehletrigleydesom- net byl G- Idiaribagol ~- 3-y

| ] am noJggrb t e 66 he t
[](15 28)5 -[(%l ~9-2°°ém 52%%}% 90 589 7357 3ENAYETT Wecea &
(ani nocar bonyt cbyl d- afhescatBohy| £02, 487 qvet Maayadsan- @t hyl - 1H

- car bazol - 3- )d][ AMNOo] e bcmyéfﬁ 2tamed hyldbutydcar bamat e Phenyl net hyl
[(15,29)-1[] (3R)-3-[[[(1ST- 1~ .~ 810 610. 151

(am nocar bonyl ) - 2- net hyl pxopyl ] am noJcar bonyl ] - 5- chl or o=

z,3,4,9. 4et r dodranddt oaibadafinédydabm nbﬁcatbpnyb) 2i.e. when step

met hyl butyl | carbamat e P>eym~hy s,z Q ~._~ B10
610. 1b1 %é Gbc)arb% gilnllttf I’natlhyl pro aﬁlzbno héaar a%%v %Lgrl%tlon a

2, 3, 4, 9~ct r alattiddaairdazof eyl Femcbdm apbodykl- zal:rtaJhyEICbuiyl J{@ar bamat e
Phenyl et hyl [ ( s[bE( I

(am nocet ~ bon%(/aT(]ée} @%é? p]%%prgg% am lr)I)éeI %%gony%fﬁgﬁ- Q% or@(l)jff .e%%%ple NaH

2,3, 4, 9xetrammrk§am@scam@az%+ SRUSTH A8T E¥RBOZR FionmBhyTIRARS | PEafbanmat e
(3R) 3-[[I1(is)-1" (Am noCar bony~-2- . ~ 620 619, 7149

nct hyl pnpyl ~am no] carbonyl] 2,3,4,9 t~rat~ydro-3[[(2S, 3S) 3-net hyl

1- oxo- 2[ [ ( phenyl nmet hoxyxar bonyl ] at ui no] pentyl ] am uo] - 1Hcar ba, zol e- 8- car boxy
lic acid (3S)-3-[1L(15~1-( Am nocarbonyl)-2- ,15~ 820 819, 7149

~anet hyl pt opyl j anauno] car banyl ) - 2, 3, 4, 9-t et r ahydr o- 3[ [ (ZS, 35~3- net hyl - 1- oxo
-~ t[(phenyl rret hoxy) car bonyl ] am no] pent yl ] am nor | Hcar bazol e- 8- car boxyl iC

P~ MNP A P rrE 7 /A ~\ o~ rr 777/ Ar-\ a PN NS NSNS 0NN



Phenyl nethyl ((1S,2S~1-(([(3R-3-[[[(1S)-1- 165s 605 603. 7317

(am nocar bo~ayl ) - 2- met hyl propyl | am nol carbonyl -2, 3, 4, 9_

t at r ehydr o- 6- net hoxy- 1H car bazol -3-yl]am ne]car bonyI 1-2 -
met hyl but yl ] car banat e - 67 Phenyl net Byl -[(1S,2S)-1-[[[(353- j[((lS} 1- ~
6~ so0s. 7~17 (am nocar bonyl ~2 netl ayl propyl ] am aoJcarbonyl]-2,3,4,9

t et r ahyda~o- @noeiph o\, H wher®a ol i 8- gl Jladwvisicaghony) | €2g. a hallde

et hyl Dutyl] e mace pRRITRL Y it %R) atidd [ (3R-3-LLL(1 Syl - saes ses
sas z

(am nocar bon~yl ) - 2- et hyl pr opYnam no] cz<r bonyl ] - 2, 3t 4, 9t ct rahydm 6- mat hyl
1H- car ban - 3gy Iegam o]ﬁ%mrfyédbgtm;t@yi)buwéi&&égaﬁéeeﬁ.’tﬂﬁ%mbm'
[{1S, 28~1[[[(f3 [[[(151- ses_sss.r~tr,

(ani nocar bony) the ﬁﬁﬁ%@??ﬁ%ﬁo??é?bﬁﬁ?l 12 ()4, T Bhgdeelad

met hyl - i Hcapbm@l SB. yithanthe] e:arsborwf]wangnvtttwl@m,yl dgar hatmt Rink

Ph | rud~yl S, 25~1- 3 3-. 1-.~ ~t

(a(rann%ocr:nejlr bgnﬁ%-%?- %E( ﬁl]]?ﬁ# 1(:05# by | ]tlﬁeS ﬁég?gf‘?’ahyBFBdBCﬁl tres-i

H- car bazol - 3optthamedoicar(minyddkes pmdqlmlmylﬂmm)ﬂﬂradbé Eheayl aet byl
[(iS,25]~1-]

('sni nocar bon%’[a%)%@cu?la%[ (”(lrt(? TIJFIAa noJ] car%lyny‘ﬁtjzc acid). In the case

3,4, 0t etlr%hy@rﬁ} AW tanu-rmly@arcbazéllmmatlon from an HMB resin, the

3 yl ] ami uo) C%tlliﬁﬁylla}:l% tf@’é@éﬁt‘z’l ]u%%rdbaiélat gJzheaysnpiby! ammonla in

[ (15, 2S)-1- (%'%Sigﬁg:h?i 151 use s~ 63z. 7ails. (am nocer Ol’lé/ gl

[{am n~oi t mi btﬂe;ﬂ‘jrfrﬁ anEQPSBny‘ﬂ shegn 1isolated in a
4, 9t et rahydr eoialvlenaﬂba\adl Fayl.] am no] car bonyl | - 2net hyl but yl ] car bamat e
(3R-N-[ (1 S}~1-(Am nocarbonyl ~2-net hyl propyl]-2,3,4,9tetral xydro-3-j(3
pyri di nyl acetyl)am no]-l1td cerba~ol e- 3car boxam de (3S)
N-[ (1S) -15 ( ARkroparbyny| )embaditegmhips opy ljf- 2, 3tHe Ot ea:rxﬁga:hatmiw pgridi nyl
acet yl ~m no] rhor d4ic- 4 53 47. 6361
(3R-N-[(1 S F;‘!EF g&gﬁgég% bé%lg ﬁeg%ﬁ.g ?%??%Sw 35 ?‘f -Q}’Yég%gif ?tg% 6078
t et r ahydr o- SdFGﬁlﬂrééhbﬁ&P@nyl acet yl ) am no] - 1H carbazol e-3.. carboxanide -
68 (3 S)-N-C(I S)-1-(Am nocarbonyl)-2-nmethyl propyl]-2, 3, 4 9-1BOb 486
486. 607Bt et ~ydr o- 3- [ ( 1- napht bal enyl acctyl )a~m no] . 1H
car bazol e- 3- i de(3RrN-[ (1S}-1- (A nuaocar bo~rl)
2-metl ylZqropyl ]-2, 3, 4,9-961a a96

a9s, so79t et rab~ yd 2- ny. | H carbaxqle- 3- car boxam
id. e(SS) N [?15~- mLéioc ony?‘tlg lllgﬁlﬁéc?propy f"?%mgb f éh

a~, soretdr ahymfenBlP(er aapht haLenYl acet yl ) am nol - 1H— car bazol e

3-carboram de(3R)-N-[ (1S}-1-(, A m nocarbdnyl)-2-nethyl propyl]-3-([(2, 3-~
4~2 d726859di hydro- 1H i nden

1-yl ) cat bony#] ani REBPEP21894, of t EprbaydlecleetdSatel ethe Rink amide-
-3-carb@sm det3n)- N—[( 1 S)-1-(Am nocarbonyl)-2-n~ ethyl propyl] 3-[[(Z, 3-~

4~ 472.6858di hydxo- nden- 1 cat bo~n noi noQ 4,9
t et r ahydr o- |bl -¥c’§?‘8<];1 o‘?t Fé“%r%i?gf;ﬁﬁ é;]n%_(emllie resin (166 mg,
S}-1- (Ami noci;obdrng~ 2-6nirndeyl fay)opayté ﬂr&,s'arpgllan ~w1th 1.5 ml of DMF

@B. 5132t et rak 3- ol carbazo
- 3-c~Oxam de? %N Vr(e%%)l 1%%~aocsr ony%— % rretoh éfﬁd‘byfr] Zi‘gt'irg i e3b
43s a3s. 5132@@13#&1%9@?@1 3161 &il. iaff QDI lep?radenyvpaﬁnlam] -dddlecardoadol e

- 3- car baygani Q@i%?éaNf[o(rlfé i AnieRacarigng meg, h j 125 3fh 9-1 ~a
~ 485. se4dst ~r ahydrw3-[ (1~ I-|lndol 3 %I scat a)atn%%n%]-%l—l-)@car azoIIe 5 St

3- car boxani det 330K PiPSrifipgdPHEcaxsomd Arst Rt isressy | o BE minjre 4ee

aas. 6e4st I’ahyﬂiﬁaﬁléﬁ' Hs followed by washing four times w:.th DMF .

ST1-( A hocaTBERY 1 STkt R pRod 46 J6. Poguiapiuge?  Fmodprotected
460. 6p8t et r asnymno eaﬁr[bbkyrhitchydqm‘rmnyh) avE,y | Q"aam pD] ok eiaar hégDh€rSn car boxa

de( 3ShN h I I J- 9- b_4 _’L
2160e£374 t5et EQS%?JZ) - FP(% phenyln‘y:lac)é anm Ro u%lc’hca:ztsj:%zaq
- 3- car boxani B¥F BRaG (QSQllmNn mfcaDHaﬁyla)rre 2addefy|gndpgtlir2ed, 419-~ 516
614. 5451t ot r abyer go3- 14 - (m&ug%gq%'taw Pregy b AG etadal 2ol s At caxbazo

| e: 3-car boxam de -

S) - 1- (Ami noc%@%b‘-hyla}d@e%t%ﬁﬁi prsd?ri‘wl]ech 2tq, 40°Ccefer b4 h. This is

514. 5451t e~yﬂ¢sp1c3wéc[i[Hy(éépiw@i@ﬁeaﬁal wRERMNE] BG@%Yl:lﬁés%i‘Qﬂ éﬁbcar bazol

a -3-carbo~:am-ide(3R)-N-[(1S}. 1- (Am nocar bonyl ~2-net hyl propyl ]-3-j[(4-. 1~

~1

480. 8931c, 6l orophenyl )acetyl ] am no] - 2, 3, 4, 9-t et rabydr o-| H cat bazol e- 3- car 60

xam de(3S)-N [ (151- ( Am aocar bo~yl)-2-nmei hyl propyl] _3-[[~4-.L~ 4ei
4e0. ss31chl or ophenyl ) acetyl ] am no] - 2, 3, 4, 9-t e~cahydr o- 1H ~, rbuzol a

A ~ " o~




~(4- 1 () -L()- (Y~ -tf p opY y2a 478 47A, 5849 .
fl uor ophenyl rl - oxopropyl ] am no] - 2, 3, 4, 9-t et ~- ahydro-| H car bazol e

. *3-car 6nxam de - 70

(3S)-N-[(1S)-1-(Am nocar bonyl ~-2- met h @7opyl ]-3-[[3-(4-t~ ~7s
478. 5s4sfl uoz' ophcnyl ) - 1- oxopr opyl ] am no] - 2, 3, 4, 9~, et cahydr o-| Hcar bazol e- 3-
carboxam de(3R)-N-[{1S) - 1- ( Am nxxr bonyl ) - 2- ne~ thyI propyl ] -3-[[3-T3a 497

295, (3, 4.4 1 VoL Apben) ) CAOROPIL SUER) 2ol s v
[(1S}-1- (AT ol el ~2fmEtdy | propadiedt [ pBifecddBoxylic acid are
4ss.~(3,4-dif ggﬁw oxaPEy| )

2,3,4,9- tetn(#%;égL cjéébg’-zoo?ng g@%a]rigg'xamnéﬁlelof m(:T\tIh[a(ne' mixed with
S~-1- (Am Boc o%wynmlz et 4y 1k bp9F] DéPFE%sﬁgrﬂ ded to 2.98 mmol of

$92. s057[ 3, 4. hi &{tdrdd iAMDY 2 Ple-cred in 1¢ 9xgpr Qeahhﬁeﬂ I10l49 mmol /g
2,3,4,9-tetral ~ydro: |%I-C r bazol e-3 carl%oxamde( -1~

S)-i - (Aaoni ndtfar bBRIT @trhy?tb?w srgia g g8Ts, tHe resin is
se2sasr [ 3, 4- Hiis(tterdd oof@neii eyl spleedpn| - thoxagh oRYI ]Eaﬁn:gaa]ncz, Fadhed et r ahy
gr Oélzi' g?rl.?.gxtj»!fefé 315akRoxareNs § (dy Sigd - (i SRR 7HTB L RERPY ~
476. 573818t r dlWy:dr:d-3- Thi 4- rigt hBeypowedy Dyaceaghingi rilretH ciméazotiehs- car bo

zggigSOEBR) Nd @hS)of -d AR TIOFGhOORNAE ; 2 RFLOY L PRARY L tRr Retndno13Ted 491

t et r ahydr o- 3-firq £ Heehokypher)| NlL- efomtdey a0 dTYHE at Ba¥8FEO3- dar boxaz

2i98e6(38) N [£dsPr | WAM Nagarbosyidg 2- 8t hyl grop¥l 1 1Zmdo4d, 9o £t - and®d
00s

t et r ahydr o- 395X S A fn T 28 XS8R 5y 1SRRI car bazol e- 3- cer box

am de (31R~-N [(1S)_I- (A m nocarbonyl ~-2-net hyl propyl ]-2, 3,4,9- 3lZ~ ~t

 ar boxan e (SR TIE p%e%t%"@’?%%?%%%@%- A ?%*‘Jf} A
.1133' 4et ~l.ebogamol of amino carboxylic acid and 21 mmol of

t et rahydro- 3 t | | | b
etranydro- g‘:z(%x%e H%BBWQM )3 th”p)éf‘]aﬂMFO]%'th%E@P %%hcar oxa

m de (3R)-N ual nhocar bony ropyl]-2,3 9- ~ so
4ee.stt7 tet mgacst [ f %W&Hﬂlhd@l :JPVrsAl 6569¥oéy|rqnerﬁ4trﬁﬁf- 1Pc@r B&zol e

-3-carb | | | 3,4,09-
g 5caz1 ggéganl_‘?ﬁbﬂ}?s@ré\ﬂré—(}ﬂkdﬂs}résﬁrﬁ M IRERTRP ~WY.171- ZnBRANY loFr OR¥lsl 717

t et r ahydr o- 3-54%- A49eF n 9 3- 508591 5x3br oBYI ] ERFnoP- 1AERFEER0l e TBSBar boxam
i de 21.3 mmol (2.6 g) of DMAP are added and shaken at RT

for 1 h. The resin is subsequently filtered off with
suction and washed once each with 100 ml of DMF, DCM
25 and DMF. The resin is mixed with 100 ml of 10% Acy0
(acetic anhydride) /DMF/5% DMAP and shaken for 15 min.
Aspiration is followed by washing three times each with

100 ml of DCM and ether and drying in vacuo.

30 D Coupling of carboxylic acids to the Wang resin:
54.6 mmol of carboxylic acid and 27.3 mmol (4.2 ml) of
DIC are dissolved in 500 ml of dry DCM, and stirred at
RT for 10 min. After the precipitated urea has been
filtered off, the solution is evaporated to dryness and

35 the residue is dissolved in 160 ml of dry DMF. The
solution is added to 4.55 mmol (5 g, loading
0.91 mmol/g of resin) of Wang resin preswollen in DMF,
and 4.55 mmol (556 mg) of DMAP are added. After shaking
at RT for 1.5 hours, the resin is filtered off with



- 71 (3R-N-j(1S).-1-(Am nocerbonyl) 2.nethyl propYy2, 3,4,9. 179a eoa
tetrahydro-3-[ (1-.0xo0-6-phe~rlhe~ryl)am no]-i H catbazol -3 carboxam de
(3S}-N[(1S}-1-(Am r~ocarbonyl) -2-not hyl prppyl)-2,3,4,9- ~79g~ s~~ '
t G rahydro-3-[ (1- 0~0- 6- phcnpl hexyl ) amnaoig | H car baxol - 3cer bo~am de
Pheni yl met hyl [(15,2S)-1-[Q3R)'3"j((2S)-Z. (am nocarbonyl)-Z

, pyrrolidi nyl sheat bomybned? takéth@ rﬂhyﬂ?o hH odr a@a?lA@oi//b}:@mSI%O]%m{ﬂoonyl ]
erethyl but yl ] ba 29) - 1-i 3S}- 3. e 2.
(ani uocar bonyT 1 p%/ﬁ%o PEg? ét‘yl ?‘\S§1§a 18Pet (5’hy og-]f{‘—'éegr 3% ol

yl ] am go] car bmgkhl]nQnEhh?Ebwwe]scasmwgtPdeI mét yf DCM and ether
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added and stirred for 15 min. Aspiration is followed by

washing four times with DMF.

25 G Coupling of a carboxylic acid to resin-bound amino
functions:
675 pl of a 0.267 M solution of Fmoc-protected amino
carboxylic acid in DMF, 675 pl of HATU solution
(0.267 M in DMF) and 150 pul of NMM solution (2.4 M in

30 DMF) and 0.01 mmol of DMAP are added to 0.1 mmol of
resin-bound amino functions and stirred at 40°C for
4 h. After aspiration, the same reagents are added
again and stirred at 40°C for 4 h. This is followed by
aspiration and washing four times with DMF.

35
H Coupling of acetic acid to resin-bound amino
functions:
1.5 ml of a solution of 10% acetic anhydride in DMF are
added to 0.1 mmol of resin-bound amino functions and
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and 167 ml of 2.4 M NMM in DMF are added. Stirring at
60°C for 4 h is followed by aspiration and washing four
times with DMF.
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44 .2 mmol (11.3 qg) of 1,2,4,9-tetrahydrospiro[3H-
35 carbazole-3,4'-imidazolidine]-2’,5’~dione is heated

with 62 g of Ba(OH); x 8 H,O0 in 145 ml of H0 at 150°C
for 13 h. After cooling to room temperature, the
viscous mass is mixed with 37 g of (NH),CO: with
stirring and heated at 100°C for 30 min. Cooling to
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, 9~tetrahydr @il cCaabedp! Qi CRRRYAEWR to dryness in
3- [[(2Sr2- (Acat | am no~5-[ (am noi m nomet hyl ) am no] - 1- ; ~ 527 sZe e352

oxopent yl | amTNGPORACE -S) - 1R?%?W%‘b%]ajr%ty’rm2 neek¢#rpz~dyaqe 2, 3fzon
t et rahydz @- 1dchatrhaesdanel- vdi@xamodg bxanpl a 27 Synthesis takes place on

the 0.2 mmol scale by methods 5 C F, G I, F, Gand P. Plienyl net>zyl
[(I's,2S)-Z nethyl - a[L[(3R~ 349- ~ 6%$9 58~ 7~tetrahydr03[[[(1

S}- 2- net hyl - 1H NMR DMSO) = 2. 07 ppm (m, 1H); 2.50 (m, 1H);

[ (ot hyl ami ng) & rb pyl nglaa ny| %Sy@nn]carbony
I]butyl]carbama'?e ﬁct 518&1(3% )’11 a(fp ?%S}Jz 413 b 6B9
589. 73Z7 tet P&hydﬁo%} [([tF(l )2- r%t%%xlttlr, 2H), 7 23 tr, .24~

[ (et hyl zani ng).gar bany ! Iy opyl.kam ped caphpnyly -ebHcag bazaly- 3- ryld@r @4go] car bon
yllbutylTearBamate o7 (4, 2m; 10.71 (s, 1m).
Melting point: 119°C
Fractionation into the two enantiomers takes place by
chiral HPLC.
30
(R)-3~[[ (9H-Fluoren-9-ylmethoxy)carbonyl]amino]-
2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid la
tk = 6.4 min (Chiralcel OD 10 pum LC50 250 x 4.6 cm,
hexane/isopropanol 75:25, 80 ml/min)
35
(S)-3-[[ (9H-Fluoren-9~ylmethoxy)carbonyl]amino] -
2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid 1b
tr = 7.5 min (Chiralcel OD 10 pm LC50 250 x 4.6 cm,
hexane/isopropanol 75:25, 80 ml/min)



- 79 Exanple 28: Synthesis takes place on the 0.2 mmol scal e by net hods A
F, G |, F, J and O (3R-N [(151-(Am nocaxbonyl)-2 me~thyl propyl]-9-[1(4..

. *sa3 s03. 0zo3chl or opheny~sul f onyl ] ami uo] 2,3, 4,9

tetrahydro 1H car bazol c- 3- cazboxanldeGBSBN—[(IS) 1- (Am uocat bonyl ) - Z- net hyl
propyll-3..i[(4-. ' 3 so3

$09. 0203r hl or ophe~ I)sulfonyl]anltao] 2,3,4,9-tet cahydro- 1FLcarbazoIe 3-carb

de( 3R~ I t 4, 9- ~d
ZngSOngft etr al}(1y[o[r }é "(m~ 3&5’%@5&%’% égﬂ%iﬁa{l%nalﬁjo% chaor o am dc(3S~-
1~[ (1S?-1- (Amaxammﬂz—mdwy@r opyl ?-2, 3,4 9-224b 407 408. 5p44,
t et rahyd dem%[aal I hozan N ((1
S? rla( er ﬁocar bo~p ; Egt?ﬁy ot %Q?thy?lca{é&%g!ﬁy%l@{ éjeg%g) (!
4se. 57s2t 2t r HFRFIR]G (piRe~ Wlos foa@ﬁ ) aﬁpﬁo] EtiQHoar badl 01308armatani de( 3

S)-~((19) - 1- (Ama.isncar beony knR;)mebhy bpao @0l méhod, 44827 age of KCN are

;Z?b:;ifé?gra ’ -3&%@$€%}g¥k§%££8ngt~%&9é %or 5 h, the ethanol is

((1ST-1 - ( A~aurenearddbnyl ~Zacmd hydpd oplyé | agqu8ods 9resbdde after cooling
482802t et r ah dr ( ) Ifon | - 3-¢ar boxam
dc(3S}-N-((19)- (J7lf£n§|L ng%g? ony?gg %e%t hylﬁér%lgeﬂ QJ% ‘ﬁl-ggg §%§8§r§e&
482802t el Pahydred-B- ([ ( pHen¥ et hyl psul f ongl. Badi, ﬁo}ilmﬁaear, Bazdliezaddxr boxanmi
do 5 Exanple nt [ @c‘ﬁ%ﬁ t mmol scal e by nethods A,
F, G I, F, Ls%%né)%(% 2he;p Pheny prlggy Patorte.

[(3R3 [[[(1S} 1-(am aocarbonyl} 2-~ 481

4%3 SOBGWEE h%dsrg]armdﬂ arUl(eeleagbonyldf[Z 3,9~ 'E:Le;TéLE—ali)bSt609 h b aaagagal-ZQS

car bamat e ar ro am noc ~
ZQO 600smet hyisrk ]22 %]tcéilé‘@f}%ﬁ E!;2']30(31.L P hy dr 89 éééof“m °3 yI]ca~
tbamatcPlhEnyI(rmmﬁ g{(3523 [H4 ((¥S}. Ix(&nHMcalrleorgltt:)rﬁe@s 14ha32 51 at

462. 547met h 4, et r bazo

yl ] car bamatgF}hany El‘{phy %&gg&ﬁ%? 1§%f (Ggr# aoﬁég%g Qi _%r 85 'rodn

4ex. s47met hyltmmngna]twmwo]mmmmb 9%3,2,9 of (NH,) 2C03 are added to

tet rahydro- Thagar bazgheds M'] aba@f_tlcﬁ@dwlat 60°C for 1 h. The

[ (3R3- [[[(1S~X-(am noc~ r -2-22sa

~s. 5202net hy |PFE8A e nbsrc Bﬂ§?1i] 32d3wzfs§19(det rety dblee 164 ¢ BFBRSORS3- vyl | ca
r bamat cPhenyl1yddpibidriddd | Sr ineam yé@@aﬁeonyié ZTec*r%/stalllzed from
44e.5202net h4 Ipro | ] am Qo% ar boap éﬁl % 9~ t~aﬁydro azol

3-yl ] car bamat %I e 30 ; f hesi % tak®s pIO faﬁ‘énﬁ ©&fal e by
nmet hods 5 A, dpiAfg(4, SJIHeddIBaKB—(baI(Eﬁ)y]l\ic acid.

[ (151- (Am nocar bonyl ~2- et hyl propyl ] -2, 3, 4,9- 2aoa 464 463, 53s1

tetrahydro- 3-[ ((4-nitcophenyl)m et hyt] am no] 1H car bazol c- 3~ car boxauxi de .
. (39)-N-[ (118 mad nbtar Hvay| PL2 8mamiyiopriloegyidioxasps ro- 42 30 klesgresB3. 5351
tetrahydpg- 3- s[Jc(éhmﬂmeaMh)arrqtrhyhigmnmo]dflw CRI KedH 0asd C2aR0X#E1d0

(3R) - N—[(lST- - (Am aocar bonyl ) - 2- net hyl propyl ].-3- _. 2. 3e ass as6.4s~z

(et hyl ani no~~A £ &) cOfaniRPe- MW Barkhz 34 SlcaPbo@fR R LIk arg 5) . N

[ (151- (A nocesmsimed - dndetdylpiapy vk £ 8- lO‘OO‘&nB58.f4Eb7é’eton1trlle/H20

(S)eE ?_Yl(im__ggz:_ .b]g.;,]%% ég%:rgg%h ldrfoég-ra %{D%Zomé)_:?écgéjt.)?év%ghdgy( 1rr1[n%1
3, 4, 9t et xab~yalr 0- 3doi2- plempkeeintuyk) anbwelnightar baRehev@tar bofkandihede (3
s)-N-[(15gr 1{Ad0 %ﬁff@nm & B@XEgrOQ*y%ﬂ)é%aéoé 9t%brmn%%§-hogz

phenyl et ﬁyl ) aaoj no car bazol o 3car boxam
S) ~-1-(, A m ristied yiomerith p opy| Y- BCE andt extapygienawity ethyl

phenyl propyl )@é@MelHﬁ@rbéiekscscawomm until neutral, dried
(39) - N=j (1ST- Lo (A nocar bonyl ) 2 etz propyl -2,374, 9t et rahydro-3- (3
pheuy! pwopy! )"%ﬁﬁ}hoﬁanW%a‘?‘% 7 BUBPSLRIEEx arff BTYyness’ 'The res

(23??) 4NE)[ (1S) Jf]eddﬂfmlfwrlrié):!{)aﬁ’i:dmgeﬁﬁyhybﬁé@a}tby}léxbhbs( 3nileary| mrepyonam nol

, 3,4, 9-tetrahydro e- 3car

(3R) - N-[ €2S~127 Ani no?; go‘%%%? FEthy g gb;l}ﬂo}?)fafbﬁné‘trfﬁnl&ro(} 3[{6- pheny
| hexyl ) am no]dildkaswivaz b4 &5 Biecdoxrdn cerboxylic acid.

187 mmol (79 g) of 8-[[(9H-fluoren-9-ylmethoxy) -

carbonyllamino-1,4-dioxaspiro(4,5]decane-8-carboxylic



(ss~N-[(Is)-n(~.~i ~ooca~onyn-~. rae~yl propyl]-a, 3, 4, 9t et r ahydxo- 3-j ( 6- phenyl

hexpl ) am no] - 1H car bazol e- 3car boxam de (3R~-N-[(1

S) - 1- (am ~ocar bonyl ) - ~net | ~yyl propyl]-2,s, 4, 9tetrahydro-3-[(1

met hyl et hyl ~o0i no] - | ei - ear bazol e- 3car bexddi de

(3S~N-[ (i S}-1-(AmM nocarbonyl j-2-nmethyl propYl]-2,3,4,9ettal aydro-3-[(1

met hyl et hyl ) ariidolarEHtekeraang e rBchrbakant decetone/0.1 M HC1 1:1 and

(3R) - N-[ (151-(Aginocar bo ~2: %~ pYy. :

2,3,4,9ctr aﬁ'& ?gg - [%g rretc#y.l 5?@%}% g‘r#%o]%-%—i- éanaz% g- ?ccaertl?&?a, At de

(3SrN [ (1S) - sttAppbedcar Dbyl }i2- mat hyrprapyl | -drepar dter r ahytico- 3thel

met k=yl propy Ly-aeli Bok-atEaC #iRer e - 3Car DOXAIR 4o A~ J33n437506R Fagar433

432. 56a8 233?:%4%5448 591? 2330 447 446, 6818 ' ~~3C 5f|§% 56‘3.%69‘@3’ Zgﬁa 48S

488. 672 234b2R99Ix38daT¥ 16343768370 4RE 235b 370 370.494 3es 3ad.szos 6b

3B5 384.620A - 82

(3R -N-[(1S)11- m neca @nylxz_- thyl propyl]1-2,3.4,9- ~a ~ 9B. 6476

t et rahydro- 3-T (3¢ Ay BB‘? I))'a|§i no)=1 Egr gzcd‘"o- #hrisokald o 149) I%m'

(3S)- N[ (?~SpH] - ( Am2vocanpoBH) ) - Z-.188t hitpr opy) | - a342, Atrs ~FH)»5. 77167

tetrahydro 3-[L(35thyl gutyl ), =m pal,- 1 ra ol,¢5;3 rarboxam de

(3R)- N-[ (151 Amﬁﬁl())éa?btgﬁyl() -%g‘t’hyﬁ%%gp i A Al

t et r ahyd¥®- 3Medbtihgl amiintt: oL5¥RCosr ba~ol e- 3- car boxani de (3s>-N-E(i S~.i-(~a;

no~onyl ~. 2-yl propyl ]-i.4,9- .~ ~z z4z.~soa tetrahydro-3-(m ethylam no)-1

H c~scbazol o- s- car bv~auai de . .

(31t ~N-[ (1 S) *TORRAY R CEPIFAFRFRF POXd LRy 86L&l | - 3(di met hyl ami no} - 2, 3, 4, 9~ah

{dr§-1|}iearbaz?b©l3-(GaﬂbQX?nbﬂe eth¥l 4—oxoc%cloheg%geg%rb2§¥late
38)-N-[(IS?-1-(Am aoc nyl ~2-met ~yl_prqpyl .. 3- ..~ .

(di met hyl ani F¥8~’§,L{S:Reﬁl%%gt¥réh§%r18i lé-fcgrr%gé%gloé- 3o %&&iﬁe@g ﬁaﬁﬁf@ 31:

Synt hesil5 t afes @l dce Thrist Hes E Ilowdd dnal extwacei dwdSodr AtifesGvith F, K

and 0. ethyl acetate, drying with Nay;S04 and removal of the

solvent. Recrystallization from ether/hexane affords

2.9 g of white solid 3.

20 'H NMR (d° DMSO): & = 1.72 (m, 2H); 2.08-2.18 (m, 2H);
2.19-2.47 (m, 4H); 2.72 (m, 1H); 12.23 (bs, 1H).

4-Chloro-3-[[ (phenylamino)carbonyl]amino]benzeneacetic
acid 4

25 18.55 mmol (2.21 g) of S0OCl, are slowly added to
18.55 mmol (4 g) of 4-chloro-3-nitrobenzeneacetic acid
in 50 ml of MeOH while cooling in ice and stirring.
After stirring for 30 min, the mixture is allowed to
warm to RT and a further 3.71 mmol (0.44 g) of SOCl, are

30 added. Stirring overnight is followed by heating to
reflux for 30 min. Stripping off the solvent 1is
followed by recrystallization from ether/hexane.
Yield: 3.43 g of methyl 4-chloro-3-nitrobenzeneacetate
as yellowish solid.

35
13.07 mmol (3.0 g) of methyl 4-chloro-3-
nitrobenzeneacetate and 198.8 mmol (13.0 g) of Zn dust
are heated to reflux in 500 ml of MeOH for 10 min.

Then, under reflux, 13 ml of conc. HCl are added



(3RPN-[(1 S)-1-(Am nocarbonyl ~2-rnethyl propyl] 2,3,4,9- ~ 3~ 395.4853

t et rabydro-3-[[ (ot hyl em no) car bo~nyl ] anmo] -1 CI car bazol e 3-carbo7catai dc
- '(38)-N-{ (I S~I - (Aani aocar bonyl) - 2-anct hyl propyl | 2, 3, 4, g- 239b 3s3 3Bb. aes3
tetrahydro 3-[j (et byl am no) car bonyl ] am4®o]-. . 1H car bazol e3- car boxam de
(3R)-N-[ (151- (Am nocar bonyl ~. 2-net hyl propyl j-2,3,4,9- .~ 448 447. b381

t et r ahydr o- 3-dqfqphiezey| aando)wsihodriqanigo]edit icardshz dba3-ThmioxaniTte
(3BrN-[(19)- ;f 068" DONY ) 2B YO OPNL] b 10445 o345

t et r ahydr o- 3- enyl am no~bonyl]ani ~ao] - IH-c car boxam
(3R-N-[ (1S} ~R mmam%av%nw?l@uﬁemyaéa@sye? po3pH 34~ wigh a NaHCO;
481. 5629t CtraéMdI&&I[[hﬁcEBﬁ&Y.hB’ﬁt hyi&ﬁmémyqaraeaxlakém rm}yﬁrké; ca;&%zol e- 3-

car boxem ge(38~N-[ %l}l Am nacar bgnyl ~ usezL i

461. 5529t 8t t AP o- -‘F[[%ﬁ’ﬁ@ﬁ‘? mePhyl ):Qﬁl n&P XFBE amdrjrc?§ 1a5écPBszotc
3- car boxam d@(ﬁﬂ%}rd\sk [213 Sgl dfA, mﬂ@p}acbeayﬂlh024nrahhyuh-pno@nleehea,c3:tétg.» ~ 478
476. 6897t et rah 0— 3- (‘Jb(l

Pl t onyl ef hyt) &hl;ﬁ] am no] -i H caxbazol e- 3- car boxam de{ 3S) - N

[ (15)-1-(Am uaoutrbonyl ~2 nmet hyl propyl] 2,3,4,9-.~. 4~ 47e

~75. ses~t et r ahy -3 u(2-P Vi hyl ~0 carbo noj - k4 azol c- 3-ca
r boxam de 3R)aj1r\@[ ?T%ﬁl L(I 4mn¥1%%allr1%%)nyla%é§¥net h 1% gT - 3- ]3399@%% 42

453. ssssﬁé(cﬁhm@h%n@ﬁw%ﬁ%mq P lye Hn94ge¥1iaﬁ§dP§Ml @nd,

Zggr 2240| e- 3-parpeeanpdes 3mnoN [(QM%Taln@ﬁ\mdmcafipmégege nMehAylopeoRyi ] - 3- 2.
453. 535] [ (Y oRBEYRIREnGFSar 3338 T ] afEhEE- SBLZERAr 851 19°Gar B3% 0 PRE3- car bo
~t anf dc( 3RD- N&C(l(ﬂ.,5]l(QMnIﬁI@@Bt honyl} g2- edvaidndyignyide 2aBe 4a8ded, ~and~' ~

4t 3, 5188t etr
et hyl at hyl ) A0 2 byl TR Xar BR9BI ETRSEHONES a YEEPIE N [ (19
1- (Ami notéar bcﬂxwa)ctacmat hysl peapylipd2, @y, Grithl 1DCHT B,@1 89ttt r @hrgadnd.c3- [ [ [ (
not hyl et hyl) car ny o] - | arb. | c XS e( (18} 1-
Am nocar bonylaéﬂz o %a Ehg ~ g%g 42%b I‘?"?eo?% d??m-w_

met hyl propyl s i’q ad nonll-I-IE%#lBiélzol 4“9@1@§W§Xdr[dP@@PS§WP r51 { Ani
nocar bonyl ) - ?cam:’ﬁ AW} I R oI erds éh Sa k- 428

427. 6457t et rahydro 3-[~((21-net hyl propyl ) am no] car bonyl ] am no] - 1H- car bazol e-
3-car boxam de(3R)-N-[{151- (A~m nocar bonyl ) - 2- net hyl propyl ] -2, 3,4, 9-~ a75

47a. sas7eet r ahyad aandb ] [ ([(02R1mph t el et hgthan na}—cMwmyB]—a[rﬁ(M]eniﬂ—r ar bazo

I4<7aé3- car boxaxc_ir}rllldncg) carboerl]Sa}mlnchAEg@rpz carbonvl,) - 2- net hylprapy! L:pz’ 3,4 9-3~

475. 69s7t ct r aky/dwlo- 8£[ [rfethERo1.- pamz@YIGenhlpll] anf nd] Naedhiy| duei meldetiH car baz

ol e- 3- car box é@i stiffing at RT for the methanol is distilled
(3R)-N-[ (151-{ Am nocar ony )-2-rrethy|gropy|] 3-L[[~4- .~ 4az 4el .selx

chl or opheny! Y& n8Pear By FRaAEHS] - 25 328 1diddesl ~Soir &H1 Pagdr babBRe13M ar boxa
m de (3SpsN [#dS) . E}ltf&ﬁtﬂ@ﬁa&bo&)ﬁkh%dﬁﬂidw|WMYéthﬁif Heétatds 7andB2

4ei . se~z chl or ophenyl ) anj onyl -2 9- tetrah dro- 1~

car bazol e- 3- ¢ g’d'i&m %ﬁag%‘ %“aﬂégu S}‘l’l ocaﬁcblb Yemoved.

not hyl progyl ]Rél:ﬂ,(sltagl:liratﬂ?m 4€akeseﬁ$1ace from bo:.llng isopropanol.

t et rahydr o- 3- ~b~enxl ] ar bonyl ] am no] | H ear bazol e- 3- car
boxam de 3"(5%44\% 55¢ Irpgf Aér?n&%%‘% b%%mzf'rret hyl propyl ]-2,3,4,9- ~ 476
473. 599T tetrahydro 3-[j[[(151

phenyl e~gly| @il CaIbamdd) amenol 13 5qr h@zolzqf)aoxmzie ééxa'.ml)e ¥ 99
Synt hesi s takes place on the scal e 8y nmet hods F
N and 0. Ethy{%3R 1@[[;?133&-71 F(%m Hbca:?%bnyl 30 5(sg 448 i5eY. %)%25“”'
nuot hyl proPylimn n-odzardociy) ] -B2 [4§4bs, 1H).

chl oropheny~acetyl ] am no] -1, 2, 3, 4. ~etral | ydro-9pl - car bazol e9-acetate
F.thryl (3S)-3-jjj(1S}..1-(aai nocarbonyi~.2- 2aeb 5s7 ss7.0e25

naot hyl pr opyl dachi oo €2+ bbflmblsez%y.[![léﬁhyl)amlno]carbonyl]amino] -

chl or ophgnyl ) ahydrcr9l:1 ca~azol G 9-acxtatc

(3R) - N-j ?% %%%}6%%\%%%‘% ‘% (?Teéhyl pr opy| ] 3-[[(4- 2-~ ~ ss9a

chl or ophenyl )%10@38 yirp@hi no] - 243854mg) t ~t r akfdr o- 9meEIBIvany| pr @mﬁﬂ)l-ﬂq-@:car bazo
| e-3-car boxar@ﬁfoéé%%éﬁéﬁeéaéé%%cwa@wldlehm;ibhw %e@ylm%s[[n(&b

see 599. 1711 chl orophenyl ) acot a~nni noj - , 9 tetrahydto-

phenyl propyl 9 caPbhiefo- Qscaéﬁéﬁéhjpﬁé (SF\")ie?i [F[(’lyf“@%\ I’ﬂoﬁ%‘(%ir bR/l ). 2-
~ 63s s~.02asanalogously. Yield: 662 mg of solid.

met hyl propyl ] am rxo] carbonyl ]-3-[[ (4chl oropheayl )acetyl Jam no] -1, 2, 3,4-tetr
ahydr o- 9H car bazol e9-acetic acid

1
(

G



- 85 (39)-3-[[[(1S5)-1-(~inoca~onyl)r2- 251b S39 539, 0289

met hyl propyl ] am no] car bonyl ] 3 [[{4

chl orophenyi )acetyl]am no] -1, 2, 3, 4-t arahydr o- 9H caxbazol e9-aceti c aci d’
(BRFN-[(1S)-1- (Arni noca~ rbonyl) et hy pgropyl ] 3-[[ (4-zsza sst

551.t 2r ~chl or ophen~y~aoetyl ]am no] 2,3,4,9

t et rahydr o- 9- (3- net hyl butyl ) - 1H car bazol c- 3- car bo~am dc( 3 S}- N-[(2
S}-1- (Am noc ) t | }532F( _
~2Tcht or ophe%%;%yéety %?nﬁ%%%ggg %x%%rgﬁy% (S g 9 o 3 Il) -41H- car ba
zol c- 3- carbo@?ﬁ%‘éﬁ) N ((I Sr1- (A mi nocar bonyl ~2 mthyl propYI] 3-C[t4-.3~

672 [ (phenylmeth 1) amino] carbongyl]ta(;rrllal'ho]dl?‘%nzerle""c‘“'f’l1 d; nyI met hyl )

5721a5schb oro am noj -

wWlH- car bagol %Y%B?i @(3@@@( 1N NSOE 'in andlogy do Ele’ Above
S)-1-(Am n~ ommrthmtyl ~2-meehyl prefddde 3- [ §(4- 1s8' ~b. ob¥@ined without
572~ osechlocqp

2,3,4,9~ etrahp rg)_/sg:Za(al tﬁ%lél(frﬁfl %]le%lr%ll 69131+n(5%1r°o%%€f<1]3pvga§}bo§&]rﬁ%o(3R)N((l

S) 1- (Am noEHBsvy31L2- (nwhw propyl]-3-[[(4-.~ ~2 erz 1
osechl or ophenyl ) acetyl ] am no] -2, 3,4, 9
t et rahydr o- 9- ( 3- PY~~Y~~y| ~' 1H car bazol e- 3- car bo~cani de' (3S}- N

[ (1S}-1- £ Ami rfosB sy~ &M@m%wﬂqmmqmaqrbonyuammo

572. 1 osechl ormphsneacaiyd a0 g - 2, 3, 4, 9-t et t ahYdro- 9- (3 pyri di oyl net hyl }.
J, Hcar baxol S 3- Lar bcixam de 3R~N=$ ( 151- (Am nocar bonyI )-2-met hyl pmpyl ) -3-[[(
4- ~5a 621 .08 3-amino-4-

829. 1T13chl orcjlrampbeacainddastiatd -2r 8, m&eaotmahydlo.@ Ko DagBt7vakgny! mct hy
| ) - 1H-car bazolfc B %gr boxam

3 .
[ (1S) - 1- (Ani TaCXT Bonyl 2= e '§1 IE}S IPFCBLPT49388F 820 8R9. YRFKSM 4P
ophenyl ~t®t yla]rariangusﬁ-ys ZVJ@ltht r&ﬁﬁ/m-qﬂ)-S(CQl-id.
, aapht bal anyl nef hyl }. | hl -car bazol c- car boxam dc{3R~-N-[ (1
S~1 (Am nocar bonyl } - 2- net hyl propyl ] 3 4-5sa s37
7.100. achl ox&PFerii9 a&%%]%ﬁ?%‘tﬁg?r mmol (840 mg) of methyl 4-

tetrahydro- 9c(hadﬂmw [qr(ol,awnﬂd*&gara%ﬁ&w )Q:‘a%]db’i{ OPERRTI (]
(3S)-N-((19)-1- m nocar boo gmf % rogél h3 [((4- 256b 537 637.1003
chl or opheny! Y& e A ¥Crety¥ahgaidte. (oAL(¥RPHr bpy PPRLAGYar bazol

~3- car boxar ~Itioda:}(e3Mchfda (ﬂléﬁh@é\m n‘hlealph@@dc)t X ned hybﬁamnéﬂi] wathol4- ~ SBS
5B5. 1443 . .

chl or ophenyl )ace?’flt:]a&r%rﬁzr?oﬁlof SYAf‘ed'dt et f/n (?—fg.y(ezlp%oé”r%ﬁ}bt%%}llQH cai bazol c
- 3. car boxam de - 86

(3S~. N-[ (1S) - {ei qg@abﬂ@b%yn# ffeé hyy pﬁegygﬁg?’ ld ﬁ?:‘rx (‘Fe?ﬁﬁf ?B?H i

cbaoraphenyl ) acet ]am noj - -tetrahydr car bazol
e- 3- car boxamlde (%ﬁ k81/5~1fi>-(A§n%c bo?IrIM) 259ret(ﬁyl éfﬁb%s 82[t (4-
Z..~ SO0€250S.(@3S1H) ; 12 40 (bs, 1H)

chl or ophanynacet yl Jam n~o0] - 9-et hyl -2, 3, 4, 9-t el rai hydr o- 1Hcar bazol c. - 3-car bo
xamde (3 S)-N[(1 Srl-(Atninocarbonyl)-2-nmethyl propyl~]-3-[~[4- .~ 609
sos. 04a7 ebl dr-ditiexy-)Badet (2 -Joam inh-letntiyio )28y I Famaiinedr o- | H

carbazol c- 3- garhoxam de (3R)N [7(I Srl - (Am nocar hoayl ~~. net hyl Fropyl | - 31[ ( 4-

2se$ s7? sn. ~s~
chl or ophe~nyR)-&8etyioflanmi no] (4 eyt oheacyf mat hyhethel 3, 4, 9Beamabypdho-11i-i ~
Jr Jbazol ~e36. c§hh@&§?§ﬂ%eﬁ%§)cel&a[t@$ré fA¥aNQRRHOr@YA ik 1Bl BYbPRGRY! J- 3
chl or ophet ay Pface@iPonvidilisog afc | rsaibad nnden 4. h nat vahrkafouPH- oar ba
zol e- % car boxaail dgou3Ry-. NvliEh d3) 617( Ag RIC@ad1amy! ) - -met hyl pr opvh- 3- ([ (4-
.~ sOT so~.o0sn
chl orophenyl )arxtyl]am no]-9-[ (2, 6-ditl uorophenyl)nethyt] 2, 3,4, 5r=tettab~yt
ito-1 H=car hapel ehe3-ecatdmtcleawhgd,3S) AV [nidol (790 mg) of methyl 4-
S}-x- (Angfpoc [’198 AN ])3 ﬁ]-[r@t L 6yl propyl |l _3-1fl4- ZB~ 607 807.0s1T
chl or ophenyl aet noj -9-t(2, 6. di Quonphenyl )nethyl] _ 2,3,4,9
tdrahydra. || py@aﬂbayéaéugod@uahr@;@almld@mlerodmme:e@@ac@mtdeaes| s takes place on
the 0.2 mmul a§%a| &Wol@ﬁé@d§1§hAl N ol iR «ﬂuaﬂag?‘}?dtg the above
(3RD- 3- (Acet % (am nocar bonyl ~ ,Szed
net hyl pr opyl %rah?(‘]Pgugt(S rﬂ:leuyP-ﬁropﬁI)‘lalll-‘Ped without
car bazol e- 3- @aebgmamze&&na frAcaty! agisnad- Nl (EINbuwiam rReaidonyl)-2- 28
b 4B9 499. 62B4
nmet hyl propyl J- 2, 3, 4, 9-teaati ydro. - 9- ( 3- phenyl propyl ) - I I dcar bazol e- 3- car boxa
m de (3~t~3-(Acctylandno)-N-[(1S)-1-(am nocarbonyl)-2- 262a 441 440.5844
met hyl propyl ] -2, 3, 4, 9-t e~rahydr o-9- (3-net hyl butyl)-1

Hcar baxol e- 3- car boxam dc _ 87 _

~ S\ A a— 1 A r—a y, = . _ - - 1N\ P - A A A A APPSO NN A



(3R3- (Acetyl amuno) - N-[ (151- (am nocar bonyl }-2- 263a 511 510. s34s
me~t hyl propyl ]

2. 3,4, 9-tetrahyd~no- 9- ( 2- napl ~al e~ net| Eyl ) 1~- car bazol e- 3- cuboxani dc
(383 (.A cetylam no)-N[ (1S~I-(asni nocardyonyl)-2Z- 283b 511 sto.sa4ds
met hyl propya}-2, 3,4, 9-tetrak~ydro-9-(2

napl i t bal enyl nmet hyl ) IN- car baxol e- 3- car boxamade

3- (Acctyl am ny (1Se) am oca;sb 5t 0.,.§34s )

met hyl propyI]QIZNy&( ]@ D#’IE dr§ 3- %%pﬁ'ha%%yhﬁé%yl‘agkm" 7.03

car bazol e- 3- cakboabiti de732(2A~(>d,yIHmno7N42(J(dS) -IH)(ja~hi Tdcddbony [1#)2- ~ ~

~nG hyl pnpyl ]~ & (cyc1 O%Igz);ey Oﬁyl(f 21?)4 911{ e%ra rydroHiHcejirzbggol(es 3-carbo

xam de (3Rr 3-¥Hr—~et yl ami no~N-[ (15y- 1- (at ni nocat bonyl r2- $ 42? 42w376

met hyl propyl ]-2, 3,4,9 tetrahydro-9-(2-nethyl propyl rl ~i

Zg;bzggl- 25_:?_6car boacam de 43S£ & Acecalésanhn)o ol\% [éhe inlve(liatnggor(l:ar bonyl ~2- 288b

nct hyl propy~] -2, 3, 4, 9 t ~r ahydr o- 9- ( 2- net hyl propyl }. 1Hcar bazol e- 3- car boxam d

e Exarrple 34:_Synthesjs takes place on the 0.2 mml scale by nmethods 5 D,
s

F, G I, equent coupling in accordance with Exanpl e 6.

Phenyl m:tLﬁyI Q(ﬂ&w@ﬂ) A4R[.[6( 3B). 3of [ [4ARodyc kTexmrecadzashic acid
~Y~0~~Vl) - 2- 99¥5Fv8)i~b_191yﬁl m% %t“ 3&8&%?%@5& 1hgarRezy] -8sY!d am noj
car bonyl ] - 2rret tr| yl'] car bamat ¢ Phe

[ (1S, 25)-1- ([qt{s;s;n%qu[(qgl 0~3s@@0%52(4éaé g) of phenylhydrazine

(1'Ydr oxymekhp,&-dei 1us o pyid a3 nlear bonyd Imed) & #hcl, in 1 ml of

h H I 1.2 I | ~ 1
Letranyar o-1 1 car hazgl. 3 viamLnol carpopyl - 2xaetfybuly1 scqt bargi ¢ 10

2,3,4,9- tLetram/ﬂ.mrc:ﬁa (Wiphenyl propl )wa]ﬂ-dczardn@doégtﬁaeaibﬁxy.vhahe e%&llO nmol
(16n1) of eth 4ox cl a r_hox te 15 25 ) of
gl ycol and 1§Cé/ta of pgl' a%ﬁg.xL %%%%a% %’ uxed Hﬁ?ngl% FKith a
wat er trap foirizd hovEr Heb¥ent ans rempedaaad the reSy TR | sthde:'h up in
et hyl acet at Ghg Ti@ $gwashed with water, dried and
evapor at ed t(;eé%\?%/ness( J&(l:t S d| stilled in a Kugel rohr appar at us
~under high vacuum at 120C and 0.03 nbar. Yield: 1.52 g of 4-ethyl

1, 4-di ox?§p| rﬁ:% 5] decane 8car boxyl ate 269 10 e]_, 0;4 dii §Iopr opyl am ne

i H =Y v ex P& | Utl on
of butyllithiZuh, |4n9h’éptmia’dam 126®nhﬁt@rleargon and then sti rred for 10 mn.
After cooling tc%rbZQghQ aygmol (107 nmg) of 269 gn 200 »igof ,dey,dJ4dF are
added 15 dropw se |l owed to reach OC over the Tourse of one hour and
stirred for a further 30 mn. After cooling to -70C, 0.7 mvol (106 ~1) of

1- br ono- 3- phenyé pé@D@:ﬂﬁ h@aa@ﬁgsﬂ r@fmedrmuﬂtdrexar@f adﬂ@dcoa@duhae Mxfure is
stlrred gr 3 ?Iémlslal wed to rFacH%RT an Lheg rre 20 for 1
hour . sat %&l‘%lﬂr EP-§6i n™&Ra 2ine! P e CaTt T STHES to the
or gani c phasenasrm))ch visicdt i ared intrd@uma@ Heéree org@io cappage te gdyar at ed
and washed w Fi Lon ou ilter i d by
evaporation tfo(blrynes é%é@i%& %12@ rrgggf \é‘{f&%&%%%rfe Rk %:Jp(gét%v(\f

8- (3- phenyl praggin -1, 4di oxaspi ro[ 4, 5] decane- 8- car boxyl ate 270. 0.6 mmol
(200 ng) of 270 are taken up in 25 mM of acetone/0.1 MHCL 1:1 and stirred
with catalytic 30 amounts of pTsOH at 50C for 48 h. The acetone is stripped
off in a3rootaF’§a@9rg%o‘?étor, and the precipitated product is filtered off,
washed with VWI@tEh@SEHJs dtakds Yilekd: cibtchw oOf2ettyl scale by methods

4- 0x0-8-(3-p n;(;t yl)cycl 035 hexanecarboxyl ate 271. The indolization

t akes pl ace s%l? bed in Exanpl e 1 using phenyl hydrazi ne.

2,3,4,9-Tetrahydro-1H-carbazole-

35 3-carboxamide 214 214.2666

o



- 89 Yield after evaporation and preparative HPLC. 65 ng of ethyl

2,3, 4, 9-tetrahydro- 3- (3- phenyl propyl ) - 1Hcar bazol e- 3- car boxyl at e 268. 5,
ES-MS: 362 (M+H+) 80 ngy of ethyl o
6, 8-di chl oro- 2, 3, 4, 9-t et r ahydr o- 3- (3phem33l propyl ) - 1H car bazol e- 3- carboxyl at
e 272 are prepared anal ogously using 2, 4-di chl orophenyl hydrazi ne. 10 ES- MV5:
430 (M+H+) Beargusl SG3 :

2,3,4,9-Tetr henyl yl zoI |d 273
3.94 mol Q‘g%&é'ﬁes&fs %?ep 8%1‘ jtgeSngbﬂja ’f“ﬁ% é‘%%l S of 50~
sodi um hydr 04,de ,s@ ,utll amdato 60C for 4 h. The mxture is aC| d| fied with

dilute HC1 20 and extracted with ether. Drying with Na2S04 and evaporati on

affords 1.02 g (85~) of white solid
8- (3pheny®dpr é\byil(}sl-ll- Airdrasprroy, )5Rdmethel 8- car boxylic acid 274. 25 65 ny

of 274 are fifhSbydepirsectadavthdichyand-1iren reacted with phenyl hydrazine
for the indolization as described for 270 and 271. Yield af t3er 9§¥apor ation

and prepar at iSPEPRPRES-IFaTRo¥RMEds. 30 ES- MS: 33%(!\/&%4
6, 8-di chl oro- 2, 3, 4, 9- tetrahydro 3- (3 phenyl propyl ) -1H car bazol e- 3- car boxyl i

c acid 275 ar 35 anal o i 2, 4-di chl or ophenyl hydr azi ne.
ES-MS : 478 @&i&iﬁ% &ﬁ‘\lémﬁa ‘%’Qﬁ %5{)9

2, 3, 4, 9-Tet r grpdydl NeIR)ES), 314($1-y1chfu1>aywathyily— 2mret hyl pr opyl ] 3- (3 phenyl prop

yl)-1H carba 2 bo /6.5 0.66 mmol ( ny) react ed
with 1.5 equrc\%gﬁe%gé %?)&%a a‘ﬁl‘?en anal ogy to E'%ggrpl e %PI §f7 white

solid
N[ (1S) - 1- ( hydroxymmtdid-bxdaehiyy 2r,apyl, b= 8- ( 3- phenyl propyl) - 1, 4- di oxaspi r o[
4, 5] decane- 8- car boxani de_ 277 are obt ained. 10 Then 0.3 mol (117 ng) of 277
are first deprsFRRYEP Wit FaHeaZARr 3Subsequent |y reacted with
pheny! hytls azicagbbramidie i ndolization as describad for 270 and7274183Yi el d
after evaporation and preparative HPLC. 15 ng of 15 276. ES-M5 : 418 (MrH+¥)
25 ng of 6,8-dichloro-2,3,4,9-tetrahydro-N-[(1S)-120
(hydr oxymet hyxanpIreetdyy| propyl ] - 3- (3- phenyl propyl ) - 1H
car bazol e- 3- & Al AL PL ERAT € aNAl Y, g
> 4 dIChlorophegg%%Hﬁpafﬁﬁe aﬁ a BA" €% e Qﬁ:?gﬁﬁfL s&éi@ by methods
, G, I and O.
20
N-[(35)-(2,3,4,9-Tetrahydro-1H-
carbazol-3-yl)carbonyl]-L-valyl-L-

glutamine 12a 442  442.513

25 N-[(3R)-(2,3,4,9-Tetrahydro-1H-
carbazol-3-yl)carbonyl]-L-valyl-L-
glutamine, Isomer B 12b 442 442 .513

Example 5:
30 Synthesis takes place on the 0.2 mmol scale by methods
DI F, G, I, F and O:

N-[[(38)-3-Amino-2,3,4,9-tetrahydro-
1H-carbazol-3-yl)carbonyl]-L-
35 alanine 13 301 301.3441

Example 6:
0.1 mmol of carboxylic acid, 0.1 mmol of HOBt and

0.15 mmol of amine component are dissolved in 15 ml of



ES-Ms: 486 (MrH+) 25 Exanple 38:

2,3, 4, 9-Tetrahydr o- 3- (3- phenyl propyl ) - N- (2- pyri di nyl met hyl ) - 1H-car bazol e- 3-

~‘rrethanam ne 279 30 54 m of a 1 M sol utro&‘r of LIAHA in dry THF are
cautiously added to a solution of 18 mbl %6 g) of 270 in 250 m of dry THF

under argon at room}g%eg‘gﬁrature After heating to reflux for, 3 h, cautious

hydrolysis is S¥r? SQi tRF30PT) ofaldt UWBL L8 RPREINGOHH iiGR 35

250 m of ethestareingded.5Tiwozl oEi NMM dal asideke Aftear eboaftf Ehdniwgshed

WL other. LTS Blad Mesothis: RAsE With 2SR* Rd SAPORRLLARLTd M

8- ( 3- phenyl pr oaptyiz;rred4 fdiroxersei hojut, 5]wh31m@8tnet:fmml t2g8Peraturel arkd 86

mol (1.7 r i ed

DVBO. Under%) nr%tr'(g)’g{e)%&atgvrggéﬁg%lgrrpgro gt S'rpoextﬂlrr rsﬁgé’ %M’ 2 ?% rgtrrr'lol)p‘gj%‘yTEA

and then 5 cawfbusapdltrhe musduck &Sg)dmsme@ymdreﬁ@ﬁom@at@r endided,

and the m xturgaifedt ithdi@ed f@écﬁn%ﬂ(ﬂ” 0. SURS et Ntdnyg ZQQt{I}aEEdS%é{‘flat ed
NHQC1 sol ution are added and extraction i,s carried out. wth 150 m

ether. Drying $PL¢HeCRt hé?rlb’lﬂ}%e AR n SRELSPAGNdOEE ebBBor 301 ¥R bf QIF%

sol vent affordfdlPoge@fif necessary by recrystallization.

8- (3phenyl Rr opyl) 1, 4-di oxaspi ro[ 4, 5] decane- 8- car bal dehyde 281 as col orl ess
oil. 0.719%mol of sodiumtriacet oxybor ohydri de are added to 15 a m xture
of 0.359 nmol S{Hr-(rawmg)eneﬂ Yiode taugd [ 03 35B -ndl(4¢37 m ) of

2- pyri di nenet I,C roet hane. The m xture is
stirred under %ﬂgggﬁpﬁe%ﬁjﬂg u?élcfz%lrboglly .] Sat urat ed NaHCO3 solution is
added, and t he2 > Gréetsakydnoad Hedavibairleth®dl] The dried and 20 evapor at ed
ether extract affifdsel01 my (76~) of white solid 14 620 620.5439

N-[ 8- (3- phenyl propyl ) -1, 4- di oxaspi r o[ 4, 5] dec- 8yl ] - 2-Pyri di nemret hanam ne
282. Subsééuently 101 ng of 282 are first deprotected with 25 HCO and then
reacted with m@{mllhwdr[@nsr)e.j_qr[ (bhefiwl@in-zayion as described for 270 and
271. Yield after ev ora% r}t]and gﬁei)g{?tign HPLC. 71 ng of 279. ES-M5 :
410 ( M+H ) .3, ,’9?-tetrahydro-3-(3-pheny| 30
propyl)-N-(2- piyeunkhWh:neln»yda)r-bhHoeaBﬂa]zkm&anplhanam ne 283 are prepared
anal ogously usj ng 2..4dighl orophenyl hydrazi ne. ES-MS,g478 [GMrH&); 33, Exanpl e
39: —

(2S)-3-Metyl -2-[[[ 2, 3, 4, 9-t et rahydr o- 3- (3- phenyl propyl ) - 1H carbazol -3-yl ] m
et hyl ] am no] - 1E;gg,;7?_|pgl 7284 - 92 0.368 mmpl (106 ng) of 281 and 0. 368
mol (38 ng) of valinol are dissolved in 1.5 m of dry nethanol and stirred
at room tenper 3YRFREFHF 8OKAPNPLACELOR 0FRE NG - £ oMORL GCSQ‘P RYp | MgEIOG])) of
NaBH4 are added, apd &, st reedratcragm venperature for 1 h. 0.437 mmol (25
~1) of acetic acid is added, and stirring is continued at pH 6 for 2 h.
Sat ur at ed NaHC03 solution is added, and the mixture is extracted with
ether. Drying of the organic phase with NazS04 and evaporation affords 106
nmg 10 (77~) of colorless oil for 270 and 271. Deprotection and indolization
are then carried out as described for 270 and 271. Yield after evaporation
and preparative HPLC. 18 ng of white solid 284.




15 ES-MS: 405 (MyH+) 17 ng of
(2S)-2-[[[6, 8-dichloro-2, 3, 4,9-tetrahydro-3(3-phenyl propyl ) - 1H carbazol - 3-y

| ] met hyl ] am no] - 3rret hyl - 1- but anol 286 are prepared anal ogously using.20 .

2, 4-di chl or ophenyl hydrazi ne. ES-M5 : 473 d{ MrH+) Exanpl e 40:
2,3,4,9-Tetrahydro- 3-(3-phenyl propyl )- O (4-pyridinyl 25

met hyl ) - 1H car b3RR3 BTSSR 2HA(HH-P8oter9-689 nmol of Nadel (as7e55~7m¥epensi on in
m neral oil) arymeticiyiabanyamsindjdtmethyl-f 0. 344 nmol (100 ng) of 280 in 10 m
of dry DVF at Oexopgatitjamingl-234. Memahsgrrd Hearb®Bbie3-30 i xture is allowed to reach
room t enper at ur Blcanenylld-valyl-i-aspaitafie 30 min. 1.377 mol of

4(chl or omet hy| ) MG HELSAEL2-U@HHorefd t he i xture I8 st 7#r ed 7281795- 100C
over ni ght . CooIYlﬁg‘h‘f’gkﬂBg’ﬂwm}b is followed by hydrolysis with 2 m
of 35 water ana"’gﬂwg‘?y E‘P‘f‘ P 3th by dienid-cpbazpldy of the sol vent and.

evapor at i on af f8Fgaoy %‘W‘W’i’éﬂd&w oi | 288. - 93 5 Deprotection and

i ndol i zation a(rﬁ -s’-- )
evapor ati on andgHrenar ari e AT
(MrHE)  Exanpl e gipeom antitio]-14-catbazol-3-y
3-[2, 3,4,9-tetralydr d§ phenyl propyl ) - 1Hcar bazol - 3-yl ] - 2- propenoat e 289
10 0. 347 mol oV{[E8k23.45-Tetimhydro-3{(1-bkt-2,3+ € added dr opmi sest 0 asedsut i on of
0.378 nmol of ediphpnylgropy)astinai Hishrbaphbyljapbiytienalyhcet ate in 1 n of absol ute
THF whil e cool ilngpariamidedsomafLer the addition is conplete, the mixture is

ah
o

al l onwed to war my
It is then hyd%aﬂ?%%%
for drying, phgs d& Mo

j ed,oyt...as described for 270 and 271. Yield after

gatypzp-del (150 O-@v;u%];nym[te soltd 2% E¥OFE 411

0 and is stirreg f a further 2 days.

U5\, ﬁ(ﬂ’_ _g@&ib%q, vxﬂ-th th%%. NEFEHR i s used
e mn esi ccant ATt er ed of f, and the sol vent
is removed. Yield 80~ of ethyl
3-[ 8- ( 3- pheny| gY-BEy)}3349- Tk Hi(2535)8 Bitgdd-200-3- y| ]212- sopenaate 290. 25
30 Depr ot ectiod( 3'r9h§‘é5‘l’5°2¥ilafnt9p it boiriob¥idcdimrol270 and 271. Yield after
evaporati on and" Wy-Giviy-lsmrtapide \5: 388 (MkH+) are then carried out as
preparative HPLC. 9 ng of In addition, the conpounds of the invention Nos.
293 to 300, 302 and 304 to 306, which are covered by the general fornula
(I'), are obtained on the 0.2 mml scale by nethods A/ F, G F, G and 0, the
conpound 301 by nethods B, F, G F, G and 0, and the conmpound 303 by
methods A, F, G F, G F, L and 0. - 94



Conpound naneNunber M ndMcal cPhenyl net hyl
[(1S,25)-1-[[((3R)-3-293612611. 6861[[[(1S)-1-(am nocarbonyl)- 2-net hyl propyl
- ‘] am no] car bonyl ] -6, 8-di fl uoro-2, 3, 4, 9-t et rahydr o- 1H car bazol - 3-yl ] am no] car
bonyl ] - 2- net hyl but yl ] car bamat ePhenyI met gl -

[(15,25)-1-[[[(3R)-3-294620619. 7585[[[(18 2S) - 1- (am nocar bonyl ) - 2- met hyl but

yl'] i'i]m 20] C?Lbfg R %3%-131%%‘?-0}.0-}'4- cap bagg! - 3geyhdyam noj carb
on me ALY AN AN
[(>1/S 25) - 1- [%l[( 0% %% o boa Qlih 1 ( ] g+ %fa-f%(lam nocar bonyl ) - 2- net hyl but

yl ] am no] car bonyl" 4 9-t et rahydr o- 1H car bazol - 3-yl ] am no] c

ar bonyl ] - 2- net hw-t[(iﬁ)a ;,gmmmepﬁ@swmmyl 23 648  647.7289
[ (1S, 29) - 1- [ [ [ ( AKphesyia@bBSREbGYBR@S]iréryll@inc]-LFani nocar bonyl ) - 3- et hyl but yl ]
am no] car bonyl ] @bwﬁﬁwﬂmowlﬂ- ~gyt-L-9spertamideny dr o- 1H- car bazol - 3-yl ] ami no] carb

onyl ] - 2- met hyl bug. b}gy@ &%@@% §Bxd-2- 24 648 647.7289
[(1S,29)-1-[[[( oyfadino}-1#am nocar bonyl ) - 2- cycl ohexyl et
hyl ] am no] car bo }zoﬁagéaﬂﬁﬁy]pmmym ideet rahydr 0- 1H car bazol - 3-yl ] am no]

car bonyl ] - 2- net
r%%a [ T noc & bongl ) - 334 et hyl pr

[(1S,25)-1-[[[( i
b€ rahydr o- 1H—carbazo| 3-yl]am no

hy
[

opy! ] am no] car bof

rﬁf%

1

] car bonyl ] - 2- net hy glh'eymathl
[(1S,29)-1- [[[(BIRIIGS) 2&9. FY3t8ythyl-lfosori nocr bof4fl ) - 8463Keny| pr opy!
] ami no] car bony! ]2-#( yimethoxy)carbonytamin eptlamisn}dio- 1H- car bazol - 3-yl ] ani no] car

bonyl | - 2- et hy| batbgae] aumwmmq

1S, 2S) - 1- ) 6.3 a58 5yl boryyl ) - 3seamb hy! but yl
ggn noj c?ar boLg/I[](SﬁlE&E}%Q %@S’b myi'}j;y@gﬂlnl—l-ogg bg?%bl )3 ijﬁamynoichrL
onyl ] - 2- cycl ohexastbamt- ldaﬁaaﬁ partdifide Phenyl nmet hyl

1828 1- 3R 30 06 60 S, 2S5)-1- b t hyl but yl
E)]( car boalyl ] [Es[( E '%'g% ﬂd@#@s&%ﬁ?‘& 'I‘l’;fl‘gt;?[)a%é?/) :§“"’ylni9 X?%ijc)ar ]bgrr?yln
] - 2- met hyl but yl ]
((19)-1-[[[(3R)- -376 ?‘8’8“3’ AN LePEEe 1 (ani nocar bonyl ) - 2- met hyl but yI |
am no] car bonyl ] Jﬁ[[&ﬂ}igﬂh,bﬂbﬁh?dr&-{[(ﬂammaﬁw%gy.lH ca bazwml - 3eapjadgam no] carb
onyl ] - 2- (4- hydr ax{i@heyiykthey by lamba)masadnd-iaet hyl
[(19)-1-([[(3R) @%B??B@@@nﬁﬁsﬁmp(a@&mﬁ)e-l (am nocar bonyl ) - 2- net hyl but yl ]

ami no] car bonyl ] - 6 g@ DLl 33_ﬁL‘ 358 h gr On%H- c‘?lr bazgl - 368\6Im19am noj carb
th

onyl ] -3-(4- hydr

[(19)-1-[[[(3R)- -1-ani nocarbonyl) 2-met hyl but yl ]
am no] car bonyl ] -6, 8- di ¢hl or o- 3, 4 9- tetraihydro 1H car bazol -3-yl]Jam no] carb
onyl ] - 3- phenyl pr%ﬂ@ﬂ]—%@aﬂ bam:@mnw ABtmdthyl-1-oxo-2- A1 862 661.7557
[(1S)-1-[[[(3R)- @@ma%@gumwmw@s It{-ani nocar bonyl ) - 2- met hyl but yI ]

ani no] car bonyl | -% Wh?‘&’ﬂﬂ@l"ﬁ"]z" aanyl- W’éﬁ@éﬁydro 1H car bazol - 3- yI ] am no] carb

onyl ] - 3- net hyl waH %(%,. o]-1H- 2 651
[(19)-1-[[[ (3R 03,1, ﬁ&_ﬁﬁ §)am;da( am nocar bonyl ) - 3- et hyI but yl ] ani
no] car bonyl ] - 6, 8- di chI oro- 2, 3 4 tet rahydro- 1H car bazol - 3-yl ] am no] car bony

| ]-3- et hyl buty ? nstaratlon of the GnRH—anta oni stic
ef fect of corrpo 1 aﬁlﬁgm g"f' e ]hg rial s pu&r el PAES
pur chased from rgcaq?fé?' ﬁ% The conpound is | abel ed

w th 1251 by usi ng 1e chI oramne T rret hod and Nal zSI (4000 G/ nmol ;

Aner shanBuchl er , N-B30&ut. e RetralBaroblfldxo-3The | abel ed sulsst amtse | &748@2 purifi ed
by reverse phas@thP@PﬁMOBWbas@ﬂb'l]mnﬂ]-L~carb5Hurm (250 x 4 nm particle
size 3 ).un) by letetPBide wi t h 50~ acetonitrile/0.15%trifluoroacetic acid at
a flowrate of 0.5 mM/mn. The specific activity is 2000 G/ mol . - 96
All other chem cals are purchased from conmercial source in the highest
avail abl e purity. 5 Cell culture: Alpha T3-1 cells (Bilezikjian et al.,

Mol . Endocrinol 5 (1991), 347-355) are cultivated in DVEM nedi um (G bcoBRL,
Eggenst ei n- Lepol dshafen, Germany) with penicillin (100 I.U./m),
streptomycin (0.1 ng/mM) and glutam ne 10 (0.01 nol/1) and 10~ fetal calf
serum (FCS; PAA Laboratories, Coel be, Germany) on plastic tissue culture

pl ates (Nunc, 245 x 245 x 20 nm. CHO- 3 cells (Schmd et al., J. Biol.
Chem 275 (2000), 9193-9200) are cultivated under identical conditions
apart from 15 the use of Hanmls F12 nmedi um (G bco-BRL). 10 confluent cell
culture plates are washed twice with 50 m of phosphate-buffered saline
(PBS). The cells are harvested by scraping off with a rubber policeman into
20 5 mM of PBS and sedi nented by centrifugation at 800 rpmfor 10 mn in a
| aboratory centrifuge (Heraeus). The cell pellet is resuspended in 5 m of
0.25 nol /1 sucrose/0.01 nol/1 triethanolam ne, pH 7.4. The cells are |ysed
by three cycl es of free2| ng |n dry 25 |ce/ et hanoI bath and thaW| ng at room

e oy o, ~ NN -

%

"D




15 (Serva, Heidel berg, Germany) for 30 min in order to reduce the
nonspeci fic binding. The radioactivity retained by the filters is

determ ned in a 5-channel gamma counter (Wallac-LKB 1470 W zard). 20 The .
| CSO val ues obtained for the preferred gpnpounds, as defined above, are
indicated in the table which foll ows. Corrpound NameExanpl ehGnRHCa'™ +

rel easeNo. rece torhu n J Csol Cso

[M[M N-[((SR) rg B( 3 F0b0. 08D00s7 1- $Y, 3- di pheny
| propyl)-am no! lg%i vaI yl - L- aspartam de(3S)-N-[(1
S) - 1- (Anmi no- 16 oBisH °) 2 met hyl propyl ] - 2, 3, 4, 9-t et r ahyd
ro-3-[ (1Hi ndoj zag;,eg.r .QHS capgboxam de(sBﬁ}uN—[(lS) 1-
(Am no-161b0. 0 ?L ddret hyI propyl]-2,3,4,9-tetrahydro-3
-[ (2- napht hal i nyI acet am no] H-car bazol e- 3- car boxami de - 98

N-[[(3R) -2, 3, 4, Tetrah dro: 3- _220. 0000020. 000001[ [ (25, 3) - 3- et hyl - 1- 0x0- 2

-[ (1- oxo- 3- pheNyIGER) & o] - 1H car Bazol®%- yI5F%8 bony!l ] - L-v
al[g/l L- aspaPt al’h"»Eﬂé‘-’lﬂi@l’r‘}‘!“ﬁbxI s mfﬁwbﬁwwmﬁ}dvm' /1 -

[ (1S, 2S)-1- 64@'@9@%‘1’370 0000015[[[(3R)-3-[[[ (1S, 2S)-1-(am no-carbonyl)-2-m
et hyl butyl | - amyp S§ARREC gu;,hya,&; fh_gxc;_f.t rahydro 1H c3y bazed - 3-s¢dpeum noj car bo
nyl ] - 2- net hyl - ng 91%5,13

[(15,28)-1-_45 §30. 000001[[[(3 3- [[(fS) 1- [[[4 (am nocar bonyl ) phen
yl ] am no] - car bonyl ] - 2- net hyI propyl ].-am no] car bonyl ] 9- tetrahydro 1Hc
ar bazol - 3- yI | aNilKEPSDipheoyincetyDarain ?L'ﬂ-b@‘ﬁ'?‘barrat #her‘m

[ (1S, 2S) - 2- 222 b > lsatyonlidstmtlfompartanids (3R) - 2349tetrahydr03([[(1
S) - 2- net hyl - 1- [(rret hyl am no) car bonyl ] - propyl ] am no] car bonyI ] - 1H car bazol -

yl ] ami no] car bog % %ﬁ? f& 40 636,749

[ (1S, 2S)-1- 58 vl .M,%l}.mam [[(1S)-1- (am no carbonyl ) - 2- net
hyl propyl ] -am no] car bony ] 2,3,4,9-tet rahydro 1H car bazol - 3-yl ] am no] car bon
yl]-2-net hyl but%ﬁ( car bagr;atePhen | et h e'a 5 E’B‘oeﬁV
[(1S,25)-1-181 % (2S)-2-Cam car 1)-1-pyrro
| i di nyl]-carbo grgpfzga:&mg_ W"Eﬁ&‘ﬂ'&‘i’%l 3-yl ] anino] - carbonyl ]-2-m
et hyl butyl ]-ca BRpE Aot hy

[ (1S, 2S)-1-190gy W, ,Qraﬁﬁmp;ﬁ Bl 1-cdmlal ( 2S) - 2- gam rear carememgsl ) oct ahydr
o- 1H i ndol - 1- ybﬂ%%(ﬁ Mhiho]AH3catbaddl 564 &mﬁ.p.valﬁ- car bazol - 3-yl ] am no] car bony
| ]-2-met hyl but gl b a8, 4, 9 Tetrahydro - (3-2790. 0000020. 000003pheny|
propyl) - N-(2pr|d|nyl h l) - carbazole3rretha nam ne

(2S) - 3- Met hyI I[( WOBDO07t etraﬁ’ydrc?f@ (?"i’]ﬁ@nyl propyl -
1H car bazol - ﬁtﬂ]%‘m“ﬂ]{*‘(" ¥y - 1- (Ami nocar bonyl ) - 2- 1750. 0
000080. 0000018 3 4, 9-tetrahydro- 3-[[ (4-nmet hoxy- phenyl ) acetyl

] am no- 1H- car bn{ 23 m&e&g&m&dﬁ;{.ﬁ@\yw—&;é&S) 1- (Amamo- ¢f60. 06x6.058¢10. 000003c
ar bonyl ') - 2- met faehyiycayinindl-1H dadbadol At AYI-Lagigitvl | - am no] - 2, 3, 4, 9-t et r ahyd
r o- 1H car bazol espBtanaledJeomenBde( 3R) - N-[ (1S) - 1- ( Am no- 910 00000240. 000002carb

onyl)-2-net hyl gropyl ] - 3~ - r n acetyl]-a et rahydro
- 1H car bazol e- 3="Car’| 2 y ?3@%3 f'.t[ Am no- 16 gﬁoom@“ 0026¢car bo
nyI)-2-mathyIpm 5\1??? - s %

ul'

yl]-am no] 2,3,4,9-tetrahydro-
1H car bazol e- 3; d‘;‘@

ﬁo 234a0. 0000090. 000001car bony
&nyl hexyl ) ami no] - 1H car bazol e

gﬁig %4'3[[[(18) 1Eamno car&bonyl) 2-m
yiR2

Q@k&@n.., tﬁ@mgro -nmet hyl - 1H carbazol -3-yl ] a
nlno]carbonyl]a@mﬂpquhhub BRE hy
[ (15, 2S)-1-148a0. 000000080. 000000 a4 [(3R)-3-[[[(1S)-1-(anino-carbonyl)-z-m
et hyl propyl ] - am no] car bonyl ] -6-chl oro-2, 3, 4, 9-tetrahydro- 1H car bazol - 3-yl ] a
m no] car bonyl ] - 2- met hyl but yl ] car barmat ePhenyl net hyl
[ (1S, 2S)-1-147a0. 0000000760. 00000025[[[(3R)-3-[[[(1S)-1-(am no-carbonyl) - 2-
met hyl propyl ] - am no] car bonyl ] -2, 3, 4, 9-t et r ahydr o- 8- net hoxy- 1H car bazol - 3-yl
] am no] car bonyl ] - 2- net hyl but yl ] car banat e - 100 Phenyl et hyl
[ (1S, 2S)-1-184a0. 0000000150. 000000045[[[(3R) -3-[[[(1S)-1-(am no-carbonyl)-2
- met hyl propyl ] -am no] car bonyl ] - 6, 8-di chl oro- 2, 3, 4, 9-t et rahydr o- 1H car bazol -
3-yl ] am no] car bonyl ] - 2- net hyl but yl ] car banat ePhenyl net hyl
[ (1S, 2S)-1-267a0. 00000040. 0000005[[[(3R)-3-[[[(1S)-1-(hydroxy-nethyl)-2-net
hyl propyl ] am no] - car bonyl | - 2, 3, 4, 9-t et rahydr o- 1H car bazol - 3-yl ] am no] - car bo
nyl]-2-nmet hyl butyl]-carbamate(2S)-1-[[(3R)-3-[[ (4-Chl oro-189a0. 00000070. 000
0005phenyl ) acetyl ] am no] - 2, 3, 4, 9-t et r ahydr o- 8- net hoxy- 1H car bazol - 3-yl ] carb
onyl ]-2-pyrrolidine
car boxam de6, 8-Di chl oro-2, 3, 4, 9-tetra-2830. 0000010. 000003hydr o- 3- ( 3- phenyl p
ropyl) N—(2 pyr|d|nylnethyl) 1H—carbazo|e 3 nethananlne The conpounds of

NN LN L - NN o M 1 T 1 e

1) - 2- met hyl pr oy e R




Bi ndi ng studies for conpetition plots are carried out 15 as duplicates. The
test substances are enployed as 10 nM DVSO sol utions. They are diluted to 4
-times the final concentration enployed with binding medium 25 ~1 of the
substance dilution are m xed with 25 ~153f tracer sol ution

(1251 -triptorelin). The tracer 20 concentration is adjusted to approx. 50

000 cpm (nmeasur {44 ., ; 1§ ¢ PE Li ef egScig@nce, gdpdsgrany) in
the final reactf él%?ﬂ%ﬁ%?ﬁ@i?%mgﬁi&hﬁi l'icone/liquid Bar affin
m xture (84~: 16g aﬁ%ﬁe!mxﬁ@&{lce I nto 650 1 coni cal tubes (Both, 25
Germany). 50 ~tl "of the cell suspension are pipetted thereon, followed by
50 ~t| of the t¥dIGHAISUTetraiydiodcl&-mehvtdwre2- The t ub®s &% capPéH® and

i ncubat ed wit h Penylbutydlaming}-Hi-pagiazql 3-leerbanplbbaelprl-at 37C for 60 nmin. After
i ncubation, theaspempidsslsmEBcentrifuged in a 30 centrifuge (Kendro,
Germany) at 9004\, )Qigjq . 9GKabrozen ingli g d Ngpazakfie tip
with the cell pgﬂﬁﬂ% m%%@%ﬁﬁq l%.f&‘mﬁ__[i’_nt o prepared counting

vials (Both, Ge de 1he remai nder of the conical tube with the renaining
supernatant is |Irkew se 35 transferred into a counting vial. The

measur ement t ak Bhenyimatid (18,28 LIUGSHAIKISHIIH4 i n/ sanf®l e "®Eval (4#%n of the

sanpl es takes pfupinecahongcycloherilimethyligmingjcapenyileneci fi ¢ bi ndi ng conpared with
untreated cell sm! :%?li"g\’;’f?'ﬂjﬂ’? ¥ '?%Wdﬁ" Speci fic binding (excess of
za 0 0y,

- 102 unl abel e Zra! phPad Prism (G aphPad
Software Inc., NSGmp fyﬂfﬁ-&&ﬁﬁbg orter gene assay f Makeri abfppAll
ta

chemcals are p ngsa,lﬂ]%ﬁﬁ L Glbo] SS Eﬂ?‘ﬁ i n the highest purity
avai l abl e. 10 Cﬁ ¥ ﬂy%dc Iy tr?r?s?grgte ﬁlﬁil'K cells (ATCC No. CCL-1.3)
whi ch harbor the GW'RH receptor and have heterol ogous expression of

< O
B

CAMP- 1 esponsi veNgjy [ 4£50- Pt 301 ni mal  pronot er -gri wan | uedi2frar ase
reporter gene ap@nmj : 6)-1BRdatbizo By} éaktdggll Onal i nvestigations. The
cells are culti B medi um (I nvitrogen Life Technol ogi es, Gernany)

with penicillin (100 1.U./m), streptonycin (0.1 ng/m) and glutam ne (0.01
mol /1) and 10~ Phenplinethyll{1S,88)HEERIFEHI(ISAVEHI*0ogen 20 8i f @¥Techimebsyi es,

Ger many) on pl aéniingcachepylipbenyllinethpllemipblearieonyll-Munc, Ger nany, 245 x 245 x 20
mm . Testing: 8owthypmpyilacinelcabanyl]-¢3#0detebydtoalfes are washed twice with 25 50
m  of phosphat eS#beeeict-BlaminglcarhenyliRmsthylivtlathameteiet ached with trypsin EDTA

Germany). The ceil | s are pelleted by
Flge. (REFE

solution (Invitrogen Lif chnol ogi es

centri fuggati on ’t‘%@gﬁg [ )ﬁ“gg )'?Tﬂﬁété)‘rl Eratory celtri ro,
Gernmany). The c&"RoFR , % in 3 n of assay nedium
(Invitrogen Lif& 33'&'{@?5{ PEtbongl iy Senicillin (100 I.U./m),

streptonmycin (0.%b n%ﬂ Eﬂ 1/1) and 10~ fetal calf

serum ( FCS; | nvj ' L2QRHG 2 y) ., &ndghhe cglhspgount is
35 determ ned by mﬁl[}:( Meo%g%g_ I %mg%g’g’guer Eour?ti ng éﬁﬁzﬁﬁ.%er. The
cel | suspensi onphsfylprdpyihadi@s)-stphedipedpeiiiol- M cabhz01E- 1x104 cel | s/ 100 ~tl with

assay nedi um TBeabshhide are set out on white 96-well microtiter - 103
pl ates (Costar, Germany) and incubated in an incubator for 18 h.
N-{[(38)-2,3,4,9-Tetrabydro-3-{(1-oxo-2- 56 676 5746782
phenylpropyl)amino}-1H-¢arbazol -3-ylJcarbonyl]-L-valyl-L-
aspartamide :
Phenylmethyl [(18,2S)-1-[[[(3R)-3-I[[(1S)-1-[{[[4- §1 715 7148026

(aminocarbonyl)cyclohexyllmethylJaminojcarbonyl]-2-
methylpropylJamino]carbonyl]-2,3,4,9-tetrahydro-1H-
carbazol ~3-ylJaminoJcarbonyl}-2-methylbutyl}carbamate



To carry out the test, test substances are diluted as 5 10 nM DVSO
solutions in assay nediumto 6 tines the final concentration enployed. 25
~1 of the test substance are added to 100 ~1 of cells and incubated at 37C,
5~ C02 for 60 min. Triptorelin (D Trp6~G®H)/Rolipramsolution (6 nM6
E.~M 10 is then added, followed by incubation again at 37C, 5~ C02 for 6
h. | ncubati orEJir@npbéI&)wed by additi on of 50 ~. 1 of lysis/detection buffer

LucLite, s I BMG
(15 Labt echnol 0gl esé’gil—ﬁgﬂéegng%g)ea %l on grf"hc? eéégrirgl g’? t akes pﬁ gce

after cal cul &id dh & thhe G randiQi on corrpar ed with untreated stinul ated
cells, after subtraction of the unstimnmulated control, by neans of G aphPad
Prism(GraphPad Software Inc., 20 USA) or alternatively by neans of OMW
(Accel rys, Ger nphayinfeit [(53128)-1 val ues obt g nese f orszemspounds 293
to 306 are indi ((%rbéhym gg opyl]aﬁgg]%sxp béapIHa 3 4[3cl
NanmeExanpl eFunc tétabydto-\ rearbaixil 1362 jaghé]caitisnp]2-ECsot r i pt orel i n[ M ECso
[ M Phenyl et hy| methylbutyl]jcarbamate
[ (1S, 2S)-1-2930. 0000007620. 000000332[[[(3R)-3-[[[(19)- am nocar bonyl ) - 2-m
et hyl - pr opy! | anPHPE=3-iiEHHoreg-Solnetbp. oylagingl- O- t e r o-8#I8ar bazol - 3-
yl ] ami no] car bony3j%9%etrmbydso-f | 3 basbray G- biveliydi-net hyI
[ (1S, 2S)-1- 2940 2P0 390. 000000036[[[(3R)-3-[[[ (1S, 2S)-1-(am nocar bonyl ) -
2- met hyl - but yl ] R)-%. m&&pg%mﬁ@{oh’g&ybog - t et ga- lagedr o-gbkdsg ar bazol - 3-
] am no] car bonyg|3 % h¥drdald] oyl loaboa] L.%zﬂ;.ﬁm Phenyl et hyl
1S, 2S) - 1- 29501@&%@&&)070 000000018[[[(3R) 3 [[[(1S, 2S)-1-(am nocarbonyl) -
nmet hyl - butyl]% i I - oro 2,3,4,9- getr hyd;70 1H- car bazol

yl

[2(

- 3-yl]am no] car nyl

[(lé ]28) 1- ]2960 sisiy mal 2’5??[)(/18) 1- (ami nocar bonyl ) - 3-m
et "3, 4, 9-t etra- hydr o- 1H car bazol - 3-
yl

[ (
o

hyl - but yl ] am ok 2.0, 3
] am no] car bony But yl] car barrat ePhenyI met hyl

15, 25) - 1- 29701,9&99,@@;1&1@92@0%&@@&“(%) > [L(19 1skam nacagbony|) -2 c

y | 0- hexyl et hyl (amoe@bdn 9-tetrahydro- 1H car bazol
yl ] am no] car m%azomg_mm}u ikt jerbduyl)-h A ] A ' ﬁgagﬂyl met hyl
g H [ ( 1S) - (am nocar bonyl ) - 2, 2- di net hyl pr

1S 2S) - 1- 2980 00000 8
[( ) - % Lé% 9?tetr hydr8- 1F%ar b"ﬁ%?a 3-yl]amn

opyl ] am no] - car
o] - car bonyl | - 2- -
[ (1S, 2S)-1-2990. §1S) - 1- (am nocar bonyl ) - 3- p

henyl - propyl ] arrt’hmjlmamjdcma,lzs)-la[[akm-{[t(lms)42 3 4, 9-t ed4r abopdr o-sdddsmar bazol -

yl ] ami no] car bonmmgummmwwwmmgxmeﬁm met hyl

[ (1S, 2S) - 1- 3000t-t8udrodHirba00bPhedeRibeuydR) - 3- [ [ [ (1S) - 1- (ami nocar bonyl ) - 2-m
et hyl - but yl | ani Bethdieirlsarhsmates 8- d| chl oro 2,3,4,9-tetra- hydro- 1H car bazol - 3-

yl ] -am no] car bopyl |,- 2- - hex car barrat e - 105 Phenyl et hyl
[ (15, 2S)-1-3010 ¥@ . @g [[(1$82SF%1- ( S87BBxy) - 2- net h
_ 12@ ®t r a- hydr o- 1H car bazol - 3-yl ]

' @nyl met hyl

yl butyl ] - am no] ih ) {12'
00475[[[(3R) 3-[[[(1S, 2S) - 1- (am nocar bonyl ) - 2 m

am no] car bonyl | - gz

et hyl - butyl ] am t etgg a- pydr o ar bazol -

yl ]yam ﬁo{c!&r bo% “ m&ﬁg&% i%]hgg%r barrgt e%ﬁenyl%% ’
Tfear

[ (1S) - 1- 3020. 00000

[ (1S)-1-3030. ooamamaaﬁ( alnocar bonyl ) - 2- nethyl but yl
] am no] car bonyl ] - 6, 8- dlchloro 2,3,4,9-tetra- hydro- 1H carbazol - 3-yl ] -am no] c
ar bonyl ] - 3- (4- hydroxyphenyl)propyl] car bamat ePhenyl et hyl

[ (1S)-1-3040.0000000180. 000000038[[[(3R)-3-[[[(1S,2S)-1-(am nocarbonyl)-2-m
et hyl - but yl ] am no] car bonyl ] - 6, 8-di chl oro-2, 3, 4, 9-tetra- hydr o- 1H car bazol - 3-
yl ] -am no] car bonyl ] - 3- phenyl - propyl ] car banmat ePhenyl net hyl

[ (1S)-1-3050. 000000056[[[(3R)-3-[[[ (1S, 2S)-1-(am nocar bonyl)-2-met hyl - but yl
] am no] car bonyl ] - 6, 8-di chl oro-2, 3, 4,9-tetra-hydro-1H carbazol -3-yl]-am no] c
ar bonyl ] - 3- net hyl - but yl ] car bamat ePhenyl net hyl

[ (1S)-1-3060.000000077[[[(3R)-3-[[[(1S)-1-(am nocar bonyl ) -3-nmet hyl -butyl]am
i no] carbonyl ]-6, 8-dichloro-2, 3,4,9-tetra-hydro-1H carbazol -3-yl]-anm no] carb
onyl ]-3-nethyl -butyl ] carbamate WO 03/051 837 - 106 - PCT/ EP02/ 14344 CLAI M5
1. A conpound of the general formula (1) 5 in which the radical RL is a
hydrogen atom a Cz-C6 al kenyl 10 or a Cl1-C6 al kyl radical and may
optionally be substituted by an aryl, hetaryl radical or the group - COOR1l1,
where the aryl or hetaryl radical may be substituted by up to three
substituents which are sel ected i ndependently of one anot her



15 fromthe group consisting of -N02, -CH3, -CF3, -OCH3, -OCF3 and hal ogen
atons, and the radical R11 is a hydrogen atom a Cl-Cl2 alkyl, a Cl-Ci12
-aral kyl, . an aryl) hetaryl radical or the group -COCH3 and may optionally be
substituted by 20 one substituent sel ect®s fromthe group consisting of
-CONHz , - , , -SOZCHB and aryI radi cals; the radicals R2, R3,

R4 and RS are egg ﬁ%r asﬁydéﬁ?gensz@ti@sm a
(CF3
a Cl-C12 aral kyl, an aryl

hal ogen at om t)'(aﬁahgi:& A -N02, -CN, a Cl1-Co
al kyl, a Cl-Cs6 J=
or het aryl radica ?‘% |c (Q:O\IR$R9 - COORS, 5

p -
- CH2NR8RO, mzmymmmmmmommmmmmﬂsﬁz A%adi c8 weP ch #85dpti onal |y
substituted by téwshydeeeh-iaexno-2renyipeoppminopfilicabizéle3r adi cal s Ry and RO are
each i ndependentthosghidone anot her a hydrogen atom a Cl-Cl2 al kyI a 10
Cl-Cl12 aral kyl »p e, @Naryl or hegar ydso r adj each of
whi ch may be su P ﬂeﬂ]a g‘agl? 2 & |4tggents seldé%t ed romthe
group consistin e AXR0, -NH C(=NH)-NH2 and hal ogen
atons, 15 mhered,b@lbﬁtgmamal |s a hy rogen atom a Cl-Cz alkyl, a Cl-Cl12
aral kyl, an aryl or hetaryl radical and is optionally substituted by the
group - - CON ( R1Phenylthethylg2Sebi)-Ei(@R)S-[[[Bdi cal s R8 and O may togeyser forma
20 cyclic structanimesbongliphenyllmethfiamitb lclitbinypEsJa19si vel y of carbon atonms or a
conbi nati on of denakydn-litarbezobAdl)madtaieagmngi®s; the radical R is a hydrogen
atom a Cl-Cl2 aietoylbutyljcabargateC1- C12 al kenyl , a Cl-Cl12 aralkyl , an aryl or
het aryl radi cal t he roup NR12R13 , -NHCOR14 , -NHCONHR14 , - NHCOOR14 or
- NHSO2R14 and Wmh%gwﬂ@‘]bﬂ(%&ﬂ[ﬂt uted by one of ndi®e su#siPt uents
sel ected fromt yiggminofgarbonytp - CONH2, 30 - COOH and
hal ogen atoms, t#H ’l mbzzeh ilpmigolserondlzt i ndependently of one
anot her a hydro é‘f WtH_ 6 al kenyl or a Cl-Cl2 al kyl radical and may

)_'__
o

optionally be s re aryl or het ryI 5r | s which
in turn may be 'ILE 9 '[ ) St i tuen %ect%g%&a

i ndependently o QI3 1{29:[;1 1 %m& Si sti ng of -N02, -CH3, -CF3,
-OCH3, -OCF3 an %3 3 I fge radi cal R14 is a hydrogen
atom a Cl1-Cl12 a a Cl ClZ al kenyl a Cl Cl2 aral kyl, an aryI or

het aryl radi cal pMy]ﬁb;h S, o0t @g}_j_mj)e substl tuted Ry Gge

substituents sel@éiceabony] ph@@]]iﬂﬁ 8g. of N02 CHB -OR |,
-CF3 , -OCF3 , -1Rkarbazbf K-ylﬁ&;imjcu&nyl ) carb , -CONH2 , - NHCONHRI |,
-NHCOORI | and hal ogen atons; and the radlc s Ra, Rb, R Rd, Re and Rf are
each 10 |ndepenamyhythﬂ[(1&ﬁﬁ-le[t[@w[[a hydr ogen at oni4 a sbml ogmsessst om t he
group - COOH, - CQmiipcarbo@fphenylR@tid]lcarbbidfl-2,3,{Metrdbyd®d- C6 al kyl , C1- C6 al koxy,
an aryl or het arlyfcarfaaa@]rit-;yj]ammo]oaxbonyl]—2-mcthylbuty!]carbamate

Phenylmethyl [(18,2S)-1-[[{(38)-3-[[[(15)-2-amino-2-0x0-1- I8 610 608.7231
phenylethyljamino)carbonyl}-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl)-2-methylbutyljcarbamate

Phenylmethyl [(18,28)-1-[[[(35)-3-[[{(1R)-2-amino-2-0x0- 78 810 6097231
1-phenylethyljamino]carbonyl}-2,3,4,9-tetrahydro-1H-
carbazol -3 -yl]ammo]carbonyl]-z-memylbutyl]carbamate

Phenylmethyt [(18,28)-1-[([(3R)-3-[[(2-amino-2-0X0~1- 7 eo9 08,7231
phenylethyl)amino]carbonyl}-2,3,4,9-tetrahydro-1H-
carbazol-3 -yl}annno]carbonyl]-z-methylbutyl]carbamate,



15 with the proviso that the conpound of the general formula (lI) is not

sel ected fromthe group consisting of

3-anmi no-1, 2, 3, 4-tetrahydrocar bazol e3-carboxylic acid, -
3- am no- 6- net hoxy- 1, 2, 3, 4t et r ahydr ocarba&®l-e- 3- car boxyl ic acid, 3- am no- 6
20 benzyl oxy-1, 2, 3, 4- tetrahydrocarbazole 3-carboxylic acid,

3-acetam do-1, 2 é%mj At et rahydr ocar bazol e- 3car boxylic acid, nethyl

3-acet am do- 1, 2, t et rahydrocar bazol e- 3-car boxyl ate, (- ) ment hyl

3acet am do-1, 2, 3, 4-tetrahydr ocar bazol e- 3-carbox 25 ylate or
3-tert-butoxycarbonyl am no-1, 2, 3, 4-tetrahydrocarbazo] e- 3- carbox I|c aci d.

2. The corrpoundplmyh@ﬁb)ﬂ[{é%m)ﬁ THER)-Sr{l@-anjipeszesotlne r adf®cal®® Ra, 'R Rd, Re
and Rf are hydr%7 tighaminelrasbonyl]-2. 3,484 akydwdRd as claimed in claiml or 2,
where the radic -31yJamingjcarhopystymethyiptyllsaoamatehe conpound as cl ai med in
any of clains 159%3 where the radicals R2, R3, R4 and/ or R5 are not

hydr ogen at ons 9 5., Th med J,n ere the
radical s R2, R3(3Rhﬂ'[ EW@E% Pi_i}géﬁbone .}‘dnot er t e é\?oup CH3,
n

-Cl or -QOCH3. Smhy B claim5, where the conpound

is selected froffi group consisting of phenyl net hyl

[(15,28)-1-[[[( ¥ hén et hagl prsgpy | 1ea4Easmo] car bonyl
12,540 tetr ol %%W%Mﬁﬁ%ﬁ

yl ] ani no] car bor“eal-hhzo?e barrat

phenyl met hyl -[ (1S, 2S) - 1- [[[(3R) 3 [[[(1S) 1(am nocar bonyl ) - 2- net hyl propyl ] a
m no] car bonyl | - S2HI(ER)s-R{13)-4-{Amiatrbadyl)ed- 0- 1H- car bazdli- 3y¥¥7 amseegp@ar bonyl ] - 2
- et hyl but yl ] c amébyigxopyilamimicatbbnyia:34;9-teratiyrio-1H-

[ (1S, 2S)-1- [[[(@R)izo\?rWl]l{né%M*(MB-bonyl ) - 2- met hyl propyl ] anmi no] car bonyl

12,3,4,9- tetra bz ety - 1H- car bazol - 3yl ] am no) car bonyl | - 2- met hyl but yI
]carbanate. . The conpound as_cl ai med in an of clains 1 to 5 where
t he radical R6 @5)'%{‘[ W PWHYW‘? cl ud@s &yl %Y and/ or
het aryl struct "" frond donor - acceptor system
at a distance o two to four single 25 bonds counting fromthe carbon

at om subst i t ut e@RPN-[(18)e1-(AadkocsboaylRS mIthApfipyl}-3-Fji4- The monmpsund sasueal ai med in
claim 7, where triwphedtibcersiiantiv]-2,3,49abmbjdes 1H-totRdidie gr OUp consisting of 30 a
phenyl al any| anm Heuboramiidbue, an i sol eucyl am de resi due,

val yl - 4-am nobe r 5| du al | am r i due

et hyl oxynet hyl J@f lam 42 %‘% é i cal’; gﬁet hiF""g’r openoat e

resi due, a car ’e’s1 onyl t hr eonyl am de resi due,

a cyclic car boxam g reS| due a 4-carboxam dophenyl car boxam de residue, a

met hyl ami nomet HFR-S lr(dyinomnﬁhz-mﬂbﬂmamﬁ@dw-val i 88l A¥si dueseeand a

met hyl val i nol realsr-tthwiroxyphenyDacgtyllaminol33,4tetpbydnt as cl aimed in claim 8,

where the conpdidtieleckaiberasties r om t he group consisting of phenyl net hyl

[(1S,25)-1-[[[ (383~ Hyiéim;@ 839

2- 0X0- 1- (phenyl 3@3 E,\?L% Y pﬂ&yﬁam }3"“‘“?3“4 9- tetrahydrgagle-l- car bazol -3
yl ] am no] car bQ dm?r dnikaytlo ﬁﬁa@anat e, phenyl nmet hyl

£/|(]181(2)S)2 % [[[(3§$ i 15, Zg%%é%am nogrg; bgp&/( -t hyl butxéo]sggn no] car bon
e
1-

car bonyl ] - 2- e no %éﬁ;?rtﬁ@%

[(1S,29)-1-[] [ [[[4(am nocar bonyl ) phenyl ] am no] car bonyl ] - 2m
et hyl propyl ] am no] car bonyI 1-2,3,4,9-tetrahydro 15

1H car bazol - 3-yl ] am no] car bonyl ] - 2met hyl but yl ] car bamat e, phenyl net hyl
[(1S,2S)-2-nmethyl-1-[[[(3R)-2, 3, 4,9t etrahydro-3-[[[(1S)-2-nethyl -1-[(nethyl
am no) car bonyl ] propyl ] am no] car bonyl ] - 1H car bazol -3 20

yl ] am no] car bonyl ] but yl ] car bamat e,

2,3,4,9-tetrahydro- 3-(3- phenyl propyl ) -G (4pyri di nyl net hyl } - 1H car bazol e- 3-m
et hanol , 2, 3,4, 9-tetrahydro-3-(3-phenyl propyl ) - 1Hcar bazol e- 3-car boxylic

aci d,



25 ‘et hyl

3-12, 3, 4,9-tetrahydro- 3-(3-phenyl propyl ) - 1Hcar bazol - 3-yl ] - 2- pr openoat e,

- ‘phenyl net hyl
[(1S,29)-1-[[[(3R)-3-[[[(1S)-1(am nocar Bon ) - 2- met hyl propyl ] am no] car bonyl
12,3,4,9-tetrahydro- 1H—carbazo| 3-yl]am no] 30

carbonyl] 2- met hgrinrslhceapidrgrRiRropRRAT Nty IRbiRIIN- 523 522,5739

[ (1S, 2S)-1- [[[(3{1@)5).3. iocak BonyliR)-mbth promca@rmnyl ) - 2- hydroxypropyl ] am no] carb
onyl]2,3,4,9- tettwdhy ds-muxbazaﬁbaﬂmkmﬂkyl ] am no] car bonyl ] - 2- et hyl butyl ] carb

amate, 35 phenyl

[(15, 2S)-1-[[[( }%A %f’ Srrof di'hyl ] B BEnyI -2, 3,4
, 9t et r ahydr o- 1H et hyl butyl ] car barrat e, -
111 phenyl net hy 23) 1 [[[(3R) 3-[[(29)-2

(am nocar bonyl )o(GR)a]ﬂ(iS)al—(AHmomhymz-yxbt]:ﬂmﬁyl}ﬂﬂ@,&- 3, B 9-f%t r al§4Ro- 1H car ba
zol - 3yl ] ami no] cadi ¢nyDecetpiatninobd, 4. PtepelyldraiBit ), 5 phenyl net hyl
[(1S,2S)-1-[[[( {Cfrhc(xalnidhocar bonyI )phenyl ] ami no] car bonyl -2, 3, 4, 9tetra

hydr o- 1H- car bazojp P2t It y! ] gr TR €404 5281
2,3,4,9-tetrahy d?,ro%h a&ﬂ&ﬂn L2094/ 1H-Barbazol -3-
azol e-

pyri d| nyl nmet hyl) rret hanam ne, phenyl net hyl
[ (1S, 28) 1- [[[(3821 [(1S) 1( hydroxynet hyl ) - 2- net hxbp:fg‘{)yl ] am no] car bonyl

]2, ? 4, tetrahy&gb‘ ¢ mm !%?313 Bényl ] hyl 8881 ] car bamat

, 15
3,4,9-tet rahyd‘F”g""'l'ﬁ-l'f‘Z“_‘Lrg‘)"fm_’El ‘(hydr oxyrret hyI ) - 2nmet hyl propyl ] - 3- ( 3- phenyl pr op
I ) - 1H- car bazol eeR):H-r[ﬁSkb&mnﬁtmcadndyl)-z-methylpropyl]a-{[(z- 83 526 525.4441

2S) - 3- net hyl - 2- r{ﬂ[l@@lﬂ”@ﬂi%hh%&ﬁ?@“@lﬁ@ﬂﬂs@d@ropyI ) - 1H-car bazol - 3-yl ] ne
hyl ] am no] - 120 Wde 10. The conpound as clainmed in any of clainms 1 to
5, 7 or 8, where 4G, r adpgcalgef NClideldng al kyl,
aryl and/or het aﬁ;&ﬁﬂggﬁ ogrbo 2 m{ ] g’%gggmd as cl ai nedg%‘kﬂ claim 10
where the radic i sel ected fromthe group consi sting of a

2, 3- bi phenyl propi onyl am no radical, an i ndanoyl am no_radi ca

i ndol yl acet yl am 3B)- W gqq??r ani 8o '8t ca191 54%{

3pr opi onyl am no 3amt‘f)‘}1i' e resi due which is
substituted on t a"’f"’é tic system a phenyl hexyl am ne resi due and a

phenyl propyl r ad@EREN-[(138-(Atinodaienyl)dymethyigloryl}-3Cl(3I medesi n ced ai nedds where the

compound is sel elvmwhéfwhamlhmmglﬁzmw-i;m&eﬂHﬂgbm% - 112
N[[(3R) -2, 3, 4, 93-Faéh°?fﬁfh§Fdro [(1 oxo0- 2, 3di phenyl propyl ) am no] - 1H car bazol -

(=

e
2,
y
(
t

3-yI ] car bonyl ] L- ad stlrbys Ipropyl)-3-{I; 07 499 40808

(3R N [(15) - 1- (SRoo [ﬁ);ﬁ-g‘if&l amﬁix'i‘y @&i@iﬁ?ﬁ

[[(2, 3-di hydr o- garbonyl | am no]

2,3,4,9-tetrahydyo ﬁH@car bazol e- 3- ca‘rqboyxam de, 1% 8 . 5 R

(38) N-[(1S)- 1( A ﬂﬂ"&ﬁ?"f’ 4,9t ah 3-[(1Hind
ol -3-yl acetyl ) anj’ F?H&ﬁ?‘ﬁ?ﬂﬁgﬁﬁﬁhgyﬁ‘ bazqly

(3S)-N-[(1S)-1- (am nouarbonyl) 2- et hyl propyl]2 3,4,9-tetrahydro-3-[(2-naph
t hal i nyl acet yl ) a@@RpN{Q)H-(@minbartohyd)-Bmetbyliepr@ o[- 28 476 474.8016

N-[[(3R -2, 3, 4, %m@bﬂMﬂMMiﬂ-BSi&&)rﬂ@dmﬂﬂhyl 1- ox0- 2- [ ( 1- oxo- 3- phenyl pro

pyl ) ami no] pent y| Garbazo!-3-carbo
am no] - 1H car bazol - 3-yl ] car bonyl] L-val yl - Laspart am de,
(3R -N-[ (1S) - 1- (am nocar bonyl)-2-met hyl propyl ] 2, 3, 4, 9-t et rahydr o- 3-[ [ (4- net
hyl phenyl ) acetyl ] am no] - 1H- car bazol e- 3- car boxam de, 20
N-[ (1S)-1- (am nocarbonyl)-2-met hyl propyl]-2, 3, 4, 9t et r ahydr o- 3-[ [ (4- et hoxyp
henyl ) acet yl ] am no] - 1Hcar bazol e- 3- car boxam de,
(3R)-N-[ (1S) - 1- (am nocar bonyl ) - 2- net hyl propyl ] - 3[[ ( 3- bronophenyl )acetyl ] am
noj -2, 3,4,9-tetrahydro 25 1H- carbazol e- 3- car boxani de,
(3R -N-[(1S)-1-(am nocarbonyl)-2-nmet hyl propyl]-3[[(4-fluorophenyl)acetyl]am
i noj -2, 3,4, 9tetrahydro-1H carbazol e- 3- car boxam de,
(3R -N-[ (1S) - 1- (am nocar bonyl ) - 2- net hyl propyl]-3



30
[[(4-chlorophenyl)acetyl]am no]-2,3,4,9tetrahydro-1H carbazol e- 3-car boxam d

e, , .
(3R -N-[(1S)-1-(am nocarbonyl)-2-met hyl gopyl ] 2, 3, 4, 9-t et rahydr o- 3-[ ( 6- phen
yl hexyl ) am no] - 1Hcar bazol e- 3- car boxam de, 35

6, 8-di chl oro- 2 9-tetrahydro- 3-( 3- phenyl propyl 1H-carbazo|e 3 carbox i
c acid and et hyéBR)-N-[(lS)-l-(A!m){locarbonylﬁ-Z-m%thylp%py]]-:i Fd/ )- 100 Y
6, 8- di chl or o- 2 "?lestlf‘l%'gc A 2HHAAIEPIRY| ) - 1H- car bazol e- 3- car boxyl at
e. - 113 13% as claimed in any of clains 1 to 5, 7, 8, 10
or 11, where th@reN Aﬁ,ﬁméa;.boh Sl on afoq t h@q car Repidas t om
substituted by ﬂé@%w i %%ﬂ% |caTis R6 and R g

t oget her form aglcﬁ;m@m no car boxyl I C acl tructural elenent. 14. The
conpound as clained in claim1, where the conpound is selected fromthe
group consi sti ngRbN- [(116)- -2ethglpRsyil-23.4,0{ ( 3RER 3-951 [ ( 195p-5788

(ani nocar bony| )tetpabydreA4( yiphen mﬂmmamm di chl oro-2, 3, 4, 9-t et rahyd
ro- 1H car bazol -B@Hoa#pid® ] car bonyl | - 2- met hyl but yl ] car bamat e, phenyl met hyl

1S, 2S5) - 1-
H]ydroxg/met LE/H@M& ¥ }ﬁ{:ﬁ.&; az%l ﬁl_, 103 etrahydro ﬂ—l— car bazo
ca

| -3-yl]amino]c Plide 2- methylbufyl

(29)-1-[[[(3R-3-[] 4 chl or ophenyl ) acetyl]am no]2 3,4, 9-tetrahydr o- 8- nmet hox
y- 1H- car bazol - I3REN(IE:brfAvain Byl )3-metbylprapyliel;td, Soxaridle 46nd  460.5748

6, 8- di chl or o- 2, tgraby ﬂ(}mﬁ*}‘ﬂp Bacayijamine}-1Bcapazb)-- N- ( 2- pyri di nyl net hyl ) - 1H

_car bazol e- 3met3ehonmide 25 15. A pharmaceuti cal corrp05| t| on conpri sing at

| east one corrpctgﬂgN to Th
ﬁﬂﬁéﬁg‘%% ere t e c%srr%gund IS
ro Y% ng per kg of a patient's

Sf
phar maceut i cal &p‘m@g §
ar rraceutl cal conposition as clained in claim15 or

present in a UnNkgiailPs

body weight. 17. The

16, where the c(é%ﬁﬂ -Amipesadonyl}- 2:mebylpropylidfid+ on VR& h 48 | etBereDNe
further active { ﬁﬁ%@ﬂbﬂ@dﬂﬂwljmm]&M%WOphar maceutical |y acceptabl e
carrier inthe ’WchI - 114 18. Amethodfor preparing a

conmpound as cl gng. rﬁsm&hﬁﬂ%%? Thq ongpound.,as, cl ai med
in any of clai dE fﬁ?ﬁp 1 & cal enedy. dﬁfg ®rhe use
of a conmpound %ﬁrb geny o “for producing a

med

phar maceutical re for t e treat nent of pat hoI ogi cal states nedi ated by
G 10 protein- cd@i@k Delemivncarborl)-2-thétieylpnaps)- S (3 conugtundreas ckzdssmed in
claimi1, but i mmewIPWIMMmpeamm 1 excluded in claim1, for
produci ng a phamhtekdrcabapmidenedy for

Example 9:
Synthesis takes place on the 0.2 mmol scale by methods
B, F, G, F, G, F, G and 0.

N-[[(3R)-2,3,4,9-Tetrahydro-3-{[(25,35)-3-methyl-1-ox0-2- 108 681 6907624
[[(phenylmethoxy)carbonyl]amxno]pentyl]ammo]-lH—
carbazol-3-yljcarbonyl}-L-valyl-L-asparagine

N-[[(38)-2,3,4,9-Tetrahydro-3-[[(25,3S)-3-methyl-1-ox0-2- 110 691 690.7034
[[(phenylmethoxy)carbonyljamino]pentylJamino}-1H-
carbazol -3-ylJcarbonyl]}-L-valyl-L-asparagine



15 ‘i nhi bi ti ng gonadot ropi n-rel easi ng hornone. 22. The use as clained in
claim20 or 21 in male fertility control, in hornone therapy, treatnent of
- femal'e subfertility or infertility, female 20 contracepti on and tunor
control. 23. The use of a compound as deS9ned in claim11, but including the
conpounds specifically excluded in claiml1, for male fertility control or
for fenal e 25Examplace@tion. 24. The conpound as clainmed in claim1, where
t he conpound | grQu nsi st o] n
(1S, 25)- 1_[[%;?%%% % F?fiégnylgge RHREONS! $14RG1 Ok BIENYYEdBloas
(an1nocarbonyA)-&rnitwylﬁEop@J]%n1ﬁo]%a&@@d9|]6,8-d|fluoro-2,3,4,9-tetrahyd
ro- 1H car bazol - 3y|]anino]carbony|] 2- et hyl but yl ] car bamat e, phenyl net hyl

1S, 2S) - 1- S) - 1(am nocar bonyl ) - 2- neth | but yl ] am no] car bon
[(15,29) 1 11 (R L4 1S A iosagam ) - 2- el Ut v am o

met hoxy- 2, 3, 4, SPROTHMUIARIR 314.P-tetraliydmoiH-eaghazcl 37 no] car bonyl] 2-net hyl butyl ] ca
rbamat e, phenyl %valyl-baspmde

[(1S,29)-1-[]] @ayuﬁﬂg nyl ) - 2- myghylgeait vyl o] car bon
yl]-6,8 - 1(513,:?38%3.[“[(M %Mvﬁﬁ?m 1H-car gg?ol ot Y| 4t
yl ] am no] car bo bq&pgh},ﬁaé bamat e, phenyl met hyl
[(1S,29)-1-[[[ (3R)- 3- (am nocar bonyl ) - 3- et hyl but yl ] am no] car bonyl ]
-6,8 5 dichlor (3’3)'3 %E)r?a(ﬂﬁmm%@#ﬂbﬂzlol - 13 S8 Gen.7iT
yl ] am no] car bo 0. eny met hy

1] ]carb ItR-irrihydroriheacbezol gheny | net hyl
[(1S,29)-1-[[] R‘)‘ %Ylﬂ‘H' Bl-agpes#middcar bonyl ) - 2- cycl ohexyl et hyl ] ani no] car bo
nyl ] 6, 8-di chl or zoI 3 10 44
yl ] am no] car bo]@ ’ ﬁ%hpgb @%’ henyl rret"h'yl o9 s
[ (1S, 2S)-1- [[[(y.’ﬂ [ pocarbon 2- di met hyl propyl ] am no] carb
onyl ] - 68d|chlor02 . 4, -tetra ydro 1H
car bazol - yI ] am no] car bonyl ] - 2-nmet hyl butyl] 15 carbamate, phenyl net hyl
[(1S,29)-1-[[[(3R)-3-[[[(1S)-1(am nocarbonyl) - 3- phenyl propyl ] am no] car bonyl
16, 8-di chl or ogRampBe921etr ahydr 0- 1H car bazol - 3yl ] am no] car bonyl ] - 2- et hyl bu
tyl] carbamate hen
15055 1ot ToraRatt | RS Plann tartiny?)2 2k nFFadey BYamsiiads bony!

6, 8 A, F, G, F, G, F, H and O.

di chl oro- % 3,4, 9-tetrahydro-1H carbazol - 3yl ] am no] car bonyl ] - 2- cycl ohexyl net
hyl ] car barmat e, phenyl nethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S,2S)-1 25

(car boxy) - 2- metN(AR)E Y Abetytaniing)<2s, 49 rrellydf.- Biltagtakalo- 2118, 4469- t etsbalispdr 0- 1H-¢
ar bazol - 3 yl ] aripsabengijhonit-L-asparmbidy | but yl ] car bamat e, phenyl net hyl

[(1S)-1- [[[(3R) 3-[[[ (1S, 2S) - 1(am nocar bonyl ) - 2- met hyl but yl ] am no] car bonyl ]
-6,8 30

di chl oro-2, 3, 4, %ﬁﬁg&’@"’ﬂﬁzéﬁg&md@fm] ar%'onyfef- 2- (ﬁ“—ﬁ?}’droxyphe

nyl)ethyl] car b
[(19)-1-[[[(3R)-3-[[[ (1S, 2S)-1(am nocar bonyl)-2-nmet hyl butyl ] am no] car bonyl ]

-6, 8 N-[[(35)-3-(Acetylamino)-2,3,4,9-tetrahydro-1H-carbazol-3- M7 484 484553
yi]carbonyl]-D-valyl-L-aspartamide

N-{[[(35)-3-(Acetylamino)-2,3,4,9-tetrahydro-1H-carbazol-3- 18 484 4845530
ylcarbonyl}-L-valyl-D-aspartamide ,

Example 12:
15 Synthesis takes place on the 0.2 mmol scale by methods
A, F, G and O.



35 dichloro-2, 3,4, 9-tetrahydro- 1H car bazol -3
yl ] am no] car bonyl ] - 3- (4- hydr oxyphenyl ) propyl ] carbamate, phenyl net hyl
(19)-1-[[[(3R-3-[[[(1S, 2S) - 1(ami nocar bonyl ) - 2- met hyl but yl ] ami no] car bony| ] " ~ -
6,8 - 116 dichloro-2,3,4,9-tetrahyéd0o-1H car bazol -3

] am no] car bonyl ] - 3- phenyl propyl ] car bamat e, phenyl net hyl

|
S L Rl AR St ol 2 5 Pl g onn)
di chl or o- 2, 3, dstak %%M@WMMPW'] ami no] car bonyl ] - 3- met hyl butyl ] ¢

ar bamat e, phe

[(1S)-1-[[[ (3B} i A - 3 getty/l b | Jqgdr NO onyl ] -6,
[(19) - 1-[T[ (3, ?ﬁ@ﬁﬁ?ﬂ%ﬁw} ) 854D Duky/! 1efdT nolfedrl
yl ] am no] car b?d'&ﬂy T ng&f,mguty car amﬂe. 25. A pharmaceuti cal
conposition conprising at | east one conpound as clained in claim?24. 15 26.
The pharnaceutical conposition as clained in claim?25, where the conpound
is present in a unit dose of froml ~g to 100 ng per kg of a patient' s
body wei ght. F2@mpie 3@ pharnmaceutical conposition as clained in claim25
or 26, where_the conpound is esent _in conbinatiqQqn with at | eas ne
further acti ve€5h&Fhsc e(‘,salﬂafﬁg? cofefifea dpomrﬁ’ﬂar%?]?¥amﬁﬁ£’8§§ept abl e
carrier i% tRe EonposEti an. F25G28F,AGmamnidod .f or preparing a conpound as
claimed in claim?24. 29. The conpound as clainmed in claim24, for use as 30
pharmaceutical renmedy. 30. The use of a conpound as clained in claim?24 for

producing a pReIBRY-294|SCPrahyrRsy(Fsp ke fhlGAlIENt @8 Pashol ogygal states

medi at ed by GpfayBfopyiniind)Busefprbi/ffRmin jlhe use of a conpound as
claimed in cl ai ol L~V padmiePNarmaceuti cal remedy for inhibiting

gonadot r opi n-rel easi ng hornone. P - 117 32. The use as clainmed in claim
30 or 31 in nBHECREEEAS Teprabygdrn-3-H(2R, IR} 3hoathpdrleoxtiter apsz, ©88cat nesmsarof fenal e
subfertility H#'OWTPWIYIPFQP{DWMﬂ@]MWI-bH@mmh and tumor control .
. Au. A9; 3. A" F. Agllcatbanpl]-Aevalyl-Lasptamile Y. AgaF. A9Y. A'F. A F, . AsFr. A& . AL;
| . A9Y. As3, . A; 3, . ALY. A& F?. AL(F, . A& . ALN3. A9; 3. A9;
Y. ANY. AL( F. ANY. As3. AONY. A’ | e. A&; 3. ALNF. A&aY. ALNF. Au3, . A" ;
3,.ALF, . A (SEANF. A (.,.A9NF, . ALN3. AaF, . AL; 3,. A9; 3,. A YY
xample' 14';

[
y
[

10
Synthesis takes place on the 0.2 mmol scale by methods
D, F, G, F, G and O.
N-[(3R)-2,3,4,9-Tetrahydro-3-[[(2S,35)-3-methyl-1-0x0-2- 123 577 576.69
[[(phenylmethoxy)carbonylJamino}pentyfjamino}-1H- |
carbazol -3-yi]carbonyl}-L-valine, N-[[(3R)-2,3,4,9-
Tetrabydro-3-[[(2S)-3-methyl-1-0x0-2-
{[(phenylmethoxy)carbonyl]amino]}pentyl]amino]-1H-~
carbazol -3-ylJearbonyl]-L-valine
N-[((35)-2,3,4,9-Tetrahydro-3-[[(28,3S)-3-methyl-1-0x0-2- 124 677 576.69
[[(phenylmethoxy)carbonyljamino)pentyljamino}-1H-
carbazol-3-yl]carbonyl]-L-valine

15

Example 15:
Synthesis takes place on the 0.2 mmol scale by methods
c, F, G, F, G, F, G and P
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#11 $$5$$ vqgl gb] Vhc~YSV] U] c”a] cal ca] ca] cajcalcaljca Uc”a Ucha

U cnra Ucra Synthesis takes place on the 0.2 mmol scale by methods

A, F, G, F, H and O.

(3R)-3-(Acetylaming)-N-[(1S)-2-amino-2-0x0-1- 3 a8 418.4044
(phenylmethyl)ethyl}-2,3,4,9-tetrahydro-1H-carbazol -3-

carboxamide

(385)-3-(Acetylamino)-N-[(18)-2-amino-2-oxo-1- 131 48 418.4944

(phenylmethyl)ethyl]-2,3,4,9-tetrahydro-1H-carbazol ~3-
carboxamide



U]l c”a] ca] ca] ca] ca] ca] ca] ca
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca** U+WHZ+- - . . R/ YO0Z0"0d0423! 6\ 67;
7778t9":a: 7;=;D,J;S; Y;; zt oi d*YV]
U] ] caV] ca] ca\/] caj ca\/] ca] ca] ca] ca] ca] ca] &8 ca] ca] ca] ca] ca] ca] ca] ca] caD] caj ca
] ca] cal] ca] ca] ca] cOa] ca] ca] ca

; +<>>? AABCEEhb i L1.5M>MPPPQQ=R@RRRUUVWV{ vqgl g [ U] U] ca] ca

Lo el sehpelen et pebesboateato sn ool odqElcabarhe e ke sol oo

j c] XR{vqU] ca]Ral c& Wrd £ ca] cal] ca U] c”aU] ca] cal] ca
U c*al] ca] caU] ca] cal] ca] cal] ca] ca] ca] cal ca U] c*al] ca] ca] ca] cal] ca
U crar”_J P AaHa] b"bbbebacbcf C] chdUdddddeeeeeer W Zf zuohb] WP

Ul cral] ca] caU]( ’gé‘g I _g Hb OQiJ] ca] cahf cagrsal casm

U] c”ral] ca] cal] of W £

U crazf\ffffg ole-3chn mnn|wr|e ZT U cU ca] cal] ca
Ul c”al] ca] ca] ca caﬁ ca}b]) c"aU] ca] cal] cal] ca

Ul cray ca]]>caU] ca] caU] ca] ca] ca] ca] cal] ca

U]l cral] calcal] cannnnnooooooooZp[ p_papppppNgOgRqUgXggr ksl spsssxrmhc] VPU] ca

U] cMal] ca] calmedngal é c20 U] c”al] ca] cal] ca U] c”aU] ca] cal] ca

tU]$tC ?tU] E?LEE‘L uu@@%&% ﬁ)ﬁeé%iébga%ca&f@% cal At cache” 85Sthethods

8MX{ vgl ga\ VURa{ caf-]caﬁ/]i:ra] & ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
]ca

(35)-3-[[[(2,2-Diphenylethyl)amino]acetyl]Jamino}-2,3,4,9- ~ 134 468 4675661
tetrahydro-1H-carbazole-3- carboxylic acid

10
Example 21:
Synthesis takes place on the 0.2 mmol scale by methods
A, F, G, F, H and 0.

15

(385)-3-(Acetylamino)-N-[[3- 1238 404 404.4676
(aminocarbonyl)phenyl}methyl}-2,3,4 9-tetrahydro. 1H-
carbazole-3-carboxamide

(38)-3-(Acetylamino)-N-[[4- 136 410 410,616
(aminocarbonyl)cyclohexyl}methyl]-2,3,4,S-tetrshydro- 15-
carbazole-3-carboxamide

(3R)-3-(Acetylaminoc)-N-[[4- 37 410 410.515
(aminocarbonyl)cyclohexyl]methyl]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(38)-3-(Acetylamino)-N-{(1§)-2-amino-2-oxo-1- 138 404 4044078
phenylethyl]-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide

Example 22:
Synthesis takes place on the 0.2 mmol scale in

20 accordance with Examples 18 and 6.



U c”aU] ca] call ca U] c*alU] ca] cal] ca
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cal] ca] ca] ca] ca] caU] ca] caU] ca] caU] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca] ca] c
aUl calca]caUlca]caj Gjjjknkkkkkkkkk' |+l dl ol I Il - mgmmoo' 090Yoi o} wr | ga] UncrYT
kf Ul Ul caU] cal] ca] caU] ca] caU] ca] caU] ca] ca] cal] ca] ca] caU] ca] cal] ca] cal] ca] caU
] ca] cal] ca] caU] ca] ca] caU] ca] ca] cal] cai ol 0so00ApCp/ g*s- s9s;
ssst Sttt Puuuvv-vvvvwxyyzzzt oj e ZUkf U] ] ca] caU] ca] ca] ca] calU] ca] ca] ca] ca] cal] c
a] cal] ca] calU] ca] caU] ca] caU] ca] ca] calU] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca
zz{ ({, {AH{={FH{Wh{u{{{{{{{9I[|I|XZ}\}c}o}}}K~z~zupje ZU e_zUkfU ] cal ca]
ca] caV] ca] ca] cal] ca] calU] ca] cal] ca] cal] ca] ca] ca] caV] cal] cal] cal] cal] ca] cal] c
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a] ca] caV] ca] ca] cal] ca] caV] ca] ca] ca] caV] ca] cal]c

UV] caV] ca] ca] Cjﬁ a] ca calca] ca ca cal ca] ca] ca] ca] ca cagsca] c?] ca] caJ ca] ca




a] ca pEGN MI% 4n~Uzh} xr mgb[ Vhc”XSkf ] c] ca
Ul c”a] cal] ca] ca] c™a] cal] ca] cal] ca] cal] ca] cal] ca] ca] c™a] ca] ca] ca] c™a] calc™a]

ca] ca] caV] cal] ca] ca] ca] caU] cahSBGT. z?kozupke™ [ Uh¢c~rXSkf]]c”a] ca] calUl calcalca

] cal] ca] ca] caU] ca] ca] ca] caU] ca U] craUl-calaca] cal] ca] ¢ a] cal] ca] ca] cal] ca
U] c”aU] ca] ca] cal] cao, 1>| U TYf kx~wgj d_XRhc”AXSU] ca U] c*a] calU] ca U] c”al] ca

c™a] cal ca] ca] ca] cal) ¢ca] ca a] cal]ca]c a]cal] ca] ca] ca] cal] ca
ﬂ c"a]U] cg] ca} ]enyh]nethytf][&s] ]1 2 )'3'[[[(1]5)‘ Joatlcal ]~—-—-U] ] ] ] 7317 ¥
MNS2D{ X" yGH| W&WRYHP@&‘PM&]’UH@-’G& ca] c*a] ca] c”a] ca] cral call ¢
a] cal] ca] caV] dHireaniazel - fignincdtadmayid-3] ca] ca] caHVPW f gk
xd j O wr | ga\ U Mﬂ fcal ca] ca] cMa] caU] ca] ca] c

/a]a\(;\?il]rrfg]' ca?)/]cc ;! E )Ei%[@k Ul] ca] ca] c”a] caﬂgcalocéa] cae]oéf%}g calcalc

UV ca] ca] ca] YH&’BFBMWBM#&&

U] c*aU] ca] ca] e lamid)atboy]Bca) cal] ca6; ?GPk}, E;

=F\ UZ} xql ga\ W8 Q:aU] ca] ca] ca

U] c”a] ca] ca] ca}]ba caU] ca c caj ca] ca] cMa] ca] ca] cal] ca] ca] ca] caU] cal]
caU cal] ca U] )EH 8)°l-ca] ca] cal] cd¥=alf1ea] c#penl] ca

U c”a]ca U crd 9.?5’8 binyHibecklara] ca] cal] ca] ca] ca] ca U] c”a
U c~a] ca] caD h']‘ﬂH}IBIaO]qrbﬁba]]da] caV] ca] ca

Ul c”a] ca] ca] cdestiyiutyijcarbamate
U] c"a] caJ ca] ca c"a] ca ca ca caLéca cal ca] ca] ca] cal] ca] ca
: =1 $Vbdgt 2 éis)‘slt ]-c’\a] ca] ca] cd¥Ra]¥0a] c&xBY| ca

U] CAaU] cal c aU]ZyQT ahydro-lH~carbazo 3-yl]ammo]carbonfl??2w.caq ca] ca] ca]ca] ca
methylbutyl]carbamate
Phenylmethyl [(18,28)-1-[[[(3R)-3-[[[(15)-1- J80a 810 810.151

(aminocarbonyl)-2-methylpropyl]amino}carbonyl)-8-chloro-
2,3,4,9-tetrahydro-1H-carbazol -3-ylJamino]carbonyl]-2-
methylbutyi]carbamate



V" zt ni cMYSI f [ VhcrYSU] ca] ca] cal] ca] cal] cal] ca

c™al ca] ca] ca] cal] ca] caly cal] caU ca U] c”a]calU cal ca U c"a
tﬂ craU]ca] caV] ca] ca] ca] caU] ca(({&]}! 6; ?Hmyt mhc\ Vhe”AYSU] U] ca U] c”a] ca] ca
Ul c”a] ca] c™a] cal] ca] ca - 65 -
U]l c”a] ca] ca] caV] ca] ca] c”a] ca] \ca]hca]Yga\ﬂ ca] ]ca] ‘L:J]a] ca{J]caU] ]CCZ{J]Cca

calU] ca] ca+l Ny+71| " qgl nga ch c”"a] cal] ca cha
ELil} c"g% ca% caV] (l?g @é&g @ %ﬁ;ﬂd%} cra] ca] caVHE®) cHf ca] E47'¥a] c"a] ca]
cha]cal]ca"fmc' Py _ - ggra?'

g:ﬂge' -t-3llamitgleashosl]-éa U] ca] ca] ca] caV] ca] ca] caU] ¢

c”a] ca] caV] cal*
g] Ul cl\a] LaU]VJca] 5@' zt ngaZTke”YShcMYSUU] ca U] c*aU] cal] ca

Phenylmethyl [(18,25)-1-[{[(3R)-3-{[[(15)-1- J48a 644 843.703
(aminocarbonyl)-2-methylpropyljaminoJearbonyl}-2,3,4,9-
tetrahydro-8~(trifuoromethyl)-1H-carbazol -3-
yljamino]carbonyl)-2-methylbutyl}carbamate

ar

Phenylmethyl [(15,25)-1{[I(38)-3-[[[(15)-1- 1456 644 543703
(aminocarbonyl)-2-methylpropylJamino)carbonyl}-2,3,4,9-
tetrahrydro-8-(trifluoromethyl)-15-carbazol -3-
yllamino]carbonyl}-2-methylbutyl}carbamate

Phenylmethy!l {(1S 28)-1-[[[(3R)-3-{[[(1S)-1- A0 590 589.7327
(aminocarbonyl)-2-methylpropyljamino]carbonyl]-2,3,4,9-
tetrahydro-8-methyl-1H-carbazol-3-yl)amino]carbonyl)-2-

methylbutyljoarbamate

Phenylmethyl [(18,25)-1-{[[(38)-3-{[[(18)-1- A50b 630 5e9.7327
(aminocarbonyl)-2-methylpropyljamino]carbonyl]-2,3,4,9-
tetrahydro-8-methyl-1H-carbazol-3-yljamino]carbonyl}-2-

methylbutyljcarbamate

Phenylmethyl [(18,28)-1-{[[3R)-3-[[[(15)-1- 82 S0 searay
(aminocarbonyl)-2-methylpropyllamino}carbonyl]-2,3,4,9-
tetrahydro-S-methyl-1H-carbazol -3-y1Jamino]carbonyl}-2-

methylbutyljcarbamate

Phenylmethy) [(1S,28)-1-{{[(35)-3-{[[(18S)-1- As1b 690 5697327
(aminocarbonyl)-2-methylpropyl]amino]earbonyl}-2,3,4,9-
tetrahydro-s-methyl-1H-carbazol---S-yl]amh:o]carbonyl]-z-

methylbutyl]carbamate

Phenylmethyl [(18,25)-1-{[[(3R)-3-[[[(18)-1- Jg1s 590 589.7327
(aminocarbonyl)-2-methylpropylJamino]carbonyl]-2,3,4, 9-
tetrahydro-7-methyl-1H-carbazol -3-ylJamino]carbonyl}-2-

methylbutyljcarbamate
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Ul c*al] ca] cal] ;

U] c”a] ca] c*a] cal Gy
*F*J*V\T***++++EE % --%- tn| d XRjd UU ca Uc”"a]ca]ca]cal]ca
U c”a] ca] caU] cg éi, : 1528 610 610151

U c”ral] ca]ca]c

U c”a] ca] ca] cagy4q: wo?&SSMSSS{ toje’ YS d _UUU ca
U c”a] ca] ca] ca ggf‘m C a] caV] cal caU] ca .
ca

=D |

(1§

."%
&

Ul c™a] ca] ca] ca ca ca U c”a] call ca] c”a] ca5558888899.:5:::1::) ;-0
S | %gz Wﬁﬁi"[{t&ﬁ-lal callcalca g 610 610451
U cta] cal ca] ¢ ylpmpyl]a.mmo]carbonyl]-?-ohloro-

2,34 9-teu'ahydro-lH—caxbazol -3~ylJamino]Jcarbonyl]-2-

methylbutyl]caxbamate

Phenylmethyl [(1S,28)-1-{[{(3R)-3-[{{(15)-1- Jd52¢ 610 610.151

(aminocarbonyl)-2-methylpropyl]aminoJcarbonyl)-7-chloro-
2,3,4,9-tatrahydro- 1H-carbazol -3-ylJamino]carbonyl)-2-

meﬂlylbutyljcarbamate

(3R)-3-[[[(18)-1-(Aminocarbonyl)-2- _ J53a 620 619,7149
methylpropylJaminoJcarbonyll]-2,3,4,9-tetrahydro-3-

[[(28S,38)-3-methyl-1-0%0-2-

[[(pbenylmethoxy)carbonyljamino]Jpentyljamino}-1H-
carbazole -8-carboxylic acid

(38)-3-[[[(1S)-1-(Aminocarbonyl)-2- 453b e20 6197140
methylpropyljamino]carbanyl}-2,3,4,9-tetrahydro-3-

[{(28,38)-3-methyl-1-0x0-2-

[[(phenylmethoxy)carbonyl}amino)pentyljamino]- 1H-

carbazole-8-carboxylic acid

Phenylraethyl [(18,28)-1-{[{(3R)-3-[[{(15)-1- AS4a 583 593.696
(aminocarbonyl)-2-methylpropylJamino]carbonyl}-6-fluoro-
2,3,4,9-tetrahydro-1H-carbazol -3-ylJamino}carbonyl]-2-

methylbutyl]caxbamate

Phenylmethy! {(18,28)-1-[{[(3S)-3-{[[(1S)-1- A54h  Ses £93.696
(aminocarbonyl)-2-methylpropyljamino]carbonyl]-6-flucro-
2,3,4,9-tetrahydro-1H-carbazol-3-ylJamino}carbonyl]}-2-

methylbutyl]ca:’oamate

Phenylmethy! [(18,28)-1-{{[(3R)-3-{[[(1S)-1- As5a 605 605.7317
(aminocarbonyl)-2-methylpropyl}amino]carbonyl)-2,3,4,9-
tetrahydro-6-methoxy-1H-carbazo] -3-yl]ammo]cafbonyl]-2-

methylbutyljcarbamate
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Phenylmethyl [(15,25)-1-{{[(3R)-3-[[I(15)-1- 562 569 580.7327
(aminocarbonyl)-2-methylpropylJamino]carbonyl}-2,3,4,9-
tetrahydro-6-methyl-1H-carbazol -3-yl}amino)carbonyl]-2--
methylbutyljcarbamate

Phenylmethyl [(15,25)-1-{[{(35)-3-{[[(15)-1-
(aminocarbonyl)-2-methylpropylJamino]carbonyl}-2,3,4,9-
tetrahydro-6-methyl-1H-carbazol -3-ylJaminojcarbonyl}-2-
methylbutyljcarbamate

7

689 589,7327

g

Phenylmethyl [(18,28)-1{[[(3R)-3-[[[(1S)-1- 573 621 620,703
{(aminocarbonyl)-2-methylpropylJamino]carbonyl}-2,3,4,9-
tetrahydro-6-nitro-1H-carbazol -3-yl]amino)carbonyl]-2-

methylbutyljearbamate _
Phenylmethyl [(18,2S)-1-[[[(38)-3-[{[(15)-1- Js7b 621 620.703
(aminocarbonyl)-2-methylpropyljaminojcarbonyl}-2;3,4,9-
tetrahydro-6-nitro-1H-carbazol -3-yljamivoJcarbonyl]-2-

methylbutyllcarbamate

Phenylmethyl [(18S,28)~1-[[[(3R)-3-[[[(1S)-1-
(aminocarbonyl)-4-
[(aminoiminomethyl)aminoJbutyl]aminojcarbonyl]-2,3,4,9-
tetrahydro-1H-carbazol -3-ylJamino]carbonyl}-2-
methylbutyljcarbamate

632.7616

2
8

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  188a 447 447.5361
tetrabydro-3-](3-pyridinylacetyl)amino)- 1H-carbazole-3-
carboxamide .

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl)-2,3,4,9-  J158b 447 447.6361
tetrahydro-3-[(3-pyridinylacetyl)amino]}-1H-carbazole-3-
carboxamide

- (3R)=N-[(18)-1-{Aminocarbony)-2-methylpropyl]-2,3,4,9- 180a 496 496.6078
tetrahydro-3-[(1-naphthalenylacetyl)amino]- 1H-carbazole-3-
carboxamide
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(3R)-N-{(15)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  .61a 498 496,6078
tetrahydro-3-{(2-naphthatenylacetyl)amino}-1H-carbazole-3-
carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- ~ J8lb 406 496,607
tetrahydro-3-[(2-naphthel enylacetyl)amino]-1H-carbazole -3-
carboxamide

(3RMN-[(15)-1-(Aminocarbonyl)-2-metbylpropyl}-3-{[(2,3-  d82a 472 472605
dihydro-1H-inden-1-yDcarbonyf]amino}-2,3.4,9-tetrahydro-
1H-carbazole -3~carboxamide

(38)-N-[(1S)-1{Aminocarbonyl)-2-methylpropyl]-3-{[(2,3- -182b 472 472.6858
dihydro-1H-inden-1-yl)carbonyl}amino}-2,3,4,9-tetrahydro-
1H-carbazole -3-carboxamide

(3R)-N-(18)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  163a 436 438.5132
tetrahydro-3-J(1H-imidazol-4-ylacetyl)amino)-1H-carbazole -
3-carboxamide ' '

(38)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  163b 436 436.5132
tetrahydro-3-{(1H-imidazol-4-ylacetyJamino}-1H-carbazole - -
3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl}-2.methylpropyl]-2,3,4,9-  184a 488 485.5849
tetrahydro-3-[(1H-indol-3-ylacetyl)amino}-1H-carbazol e -3-
carboxamide

(38)-N-[(1S)-1-(Aminocarbony])-2-methylpropyl]-2,3,4,9-  184h 488 485.6849
tetrahydro-3-{(1H-indol-3-ylacetyl)amino]-1H-carbazole -3-
carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  A85a 461 460.6748
tetrahydro-3-{[(4-methylphenyl)acetyl]lamino}-1H-carbazole -
3-carboxamide

(38)-N-[(18)-1(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  185b 461 460.5748
tetrahydro-3-[[(4-methylphenylacetylJamino]-1H-carbazole -
3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  188a 515 14,5481
tetrahydro-3-[[[4-~(trifluoromethyl)phenyljacetyljamino)-1H-
carbazole-3-carboxamide

O

:




U c”ralca Uc”alca Ucralca Ucnalca Ucnalca Ucnalca Uctalca

U c”al.ca] cha] ca] ca U cna]ca

- U] ena] cal] ca] *__" " "Maaabnb{bcc>dEddddd4f =f f 8j Dj AkHknr ooooyt oj e _ZTU] c*U] ca] ¢
a] c~a] ca] ca] ca] caV] ca] ca] caV] ca] caV] ca] dV]-ca] ca] ca] ca] ca] caV] cal] ca] ca

U c”a]ca U cralca U cralca U c”ha] caol| pp&g*qgqqqrr sstt our uPvTv+w wxxt x{ Xxx

y#yyy| wrkf _ZTj eINliasH W %}?}. J a] c gl casdlheral ca
3c£%5 c "al ca
B rztoje a c ca] c"a] ca] ca] cal] ca] ca] ca]

Ul c*a] cal] ca] cagy

U ca] cay{{{{! |

ca Ucnalca Uctajca U cralca U cralcalcalca U cralca U cha]ca
(3R)-N-[(1 l-(Ammocazbonyl)-z-methylpropyl].a.[[(4.. Q672 481 480.9931
chlorophenylacetylJamino]}-2,3,4 94etrahydro—1H-carbazole
3-carboxamide
(35)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-{[(4- ~ J8Th 481 480.9931
chlorophenyl)acetyl]amino}-2,3,4,9-tetrahydro-1H-carbazole -
3-carboxamide

(38)-N-[(15)-1{ Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 1682 &15 5145451
tetrahydro-3-[[{3~ (mﬂuoromcﬂlyl)phenyl]acetyl]ammo]-m-
carbazole -3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- ~ 168k 515 514.6451
tetrahydro-3-[[[3-(triffluoromethyl)phenyijacetyl]lamino]-1H-
carbazol¢ -3-carboxamide

(3R)-N-[(1 S)-l—(Ammoc.arbonyI)-Z-methylpropyl]-3-[[(3- J6vs 465 464.5381
fluor ophenyl)acetyl}amino}-2,3,4 9-tetrahydro—1H-carbazole 3-
carboxamide

(BS)-N-[(IS)-1-(Ammocarbonyl)—2-methylpmpy1]—3-[I'_(}- Jesb 465 464.5381
fluorophenylacetyl]lamino]-2,3,4,9-tetrahydro-1H-carbazole -3-
carboxamide

(3R)-N-{(1S)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 170a 477 476.5738
tetrabydro-3-[{(3-methoxyphenyl)acetyl]amino]- 1H-
carbazole-3-carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  A20b 477 476.6738
tetrahydro-3-[[(3-methoxyphenyl)acetyl]amino]-1H-
carbazole -3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  Jl1a 477 476.5738
tetrahydro-3-{[(2-methoxyphenyl)acetyl]amino]1 H-carbazole -
3-carhoxamide-

(38)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 71k 477 476.6738
tetrahydro—B-[[(z-methoxyphenyl)acetyl]a.mmo]lH-carbazole
3.carboxamide-

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyll-3-[(3-(4- 1128 478 478,5649
fluoropheny!)-1-oxopropyljamino]-2,3,4,9-tetrahydro- 1H-
carbazole -3-carboxamide
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U chal ca Ul chalis) NISl-danitioarbentyg pyll3-[[3-(4- L2b 470 47856
+_Wzupkf a\ W | dabophapl)takombmilenpla,askemhsabar] ca] ca) ca] ca) ca] ca ca] ca] ¢
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& ()-uo. 1wx9&£am0%[(|13’9-( QAdﬂiocarbOnyl)-Z-methylpropyl]-3-[[3- d742 583 692.6057

[3,4-bis(trifluor omethyl)phenyl}-1-oxopropyi]amino)-2,3,4,9-
tetrahydro-1H-carbazole -3-carboxamide

3 S)-N-[(lS)-1-(Ammocarbonyl)-2~methylpropyl]-3-[[3- J74b 593 5026057
[3,4-bis(trifluoromethyl)phenyl}-1-oxopropyl]amino}-2,3,4,9-
tetrahydro-1H-carbazole -3-carboxamide

N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 175 477 476.5738
tetrahydm-S-[[(4-methoxyphenyl)acetyl]a.mmo] lH-
carbazole -3-carboxamide

(3R)-N-[(lS)-l-(Ammoca.rbonyl)-Z-methylpmpyI]—Z,iiA,9- Jrea 4o 480.6008
" tetrahydro-3-[{3-(4-methoxyphenyl)-1-oxopropyljamino]-
1H-~carbazole -3-carboxamide

(35)-N-[(15)-1(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  176b 491 490.6006
tetrahydro-3-{{3-(4-methoxyphenyl)-1-0xopropyl]amino]-
1H-carbazole -3-carboxamide

(3R)-N-[(18)-1~(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  Aflg 491 490,6006
tetrahydro-3-[[3-(2-mcthoxyphenyl)—l-oxopropyl]anuno]
1H-carbazole -3-carboxamide

(3S)-N-[(18)-1Aminocarbonyl)-2-methylpropyl]-2,3,4,9- A 4 490,6008
tetrahydro-~3-[[3-(2-methoxyphenyl)- l-oxopmpyl]ammo]-
1H-carbazole -3-carboxamide

(BR)-N-{(15)-1~ ~(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-{[3«(1H-indol-3-yl)- I-oxopropyl]ammo]-lH—
carbazole -3-carboxamide

600 498.6117

B

(38)-N-[(IS)-1-(Ammocarbonyl)-z-methylpmpyl}z,a 49.  178b 500 499.6117 -
tetrahydro-3-[{3-(1H-indol-3-y1)-1-oxopropyllamino]- lH-
carbazole -3-carboxamide
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tetrahydro-3-[(1-oxo-6-phenylhexyl)amino)-1H-carbazol -3-
carboxamide

Phenylmethyl [(15,25)-1-{[{(3R)-3-[[(2S)-2- Jé1a
(aminocarbonyl)-1-pyrrolidinyljcarbonyl}-2,3,4,9-
tetrahydro-1H-carbazol-3-yl]amino]carbonyi]-2-
methylbutylJcarbamate .

Phenylmethyl [(18,28)-1-[[{(38)-3-[[(28)-2~ Jd81p
(aminocarbonyl)-1-pyrrolidinyl]carbonyl}-2,3,4,9-

tetrahydro- 1H-carbazol -3-ylJamino}carbonyl]}-2-
methylbutyljcerbamate

Phenylmethyl [(18,28)-1-{[[(3R)-3-[[[(15)-1- A82a
(aminocarbonyl)-2-methylpropyljamieojcarbonyi]-7, 8-
dichloro-2,3,4,9-tetrabydro-1H-carbazol -3-
yl]amino]carbonyl}-2-methylbutyljcarbamate

Phenylmethyl [(18,28)-1-{[[(3S)-3-[[[(1S)-1- Jezb
(aminocarbonyl)-2-methylpropyljamino]carbonyl]-7,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol -3-
yllamino]carbonyl}-2-methylbutyl]carbamate

Phenylmethyl [(18,28)-1-{[((3R)-3-{{[(15)-1- J83s
(aminocarbonyl)-2-methylpropyl}amino)carbonyl}-2,3,4,9-
tetrahydro-5,8-dimethyl-1H-carbazo) ~3-yi]amino]carbony])-
2-methylbutyl]carbamate

Phenylmethyl [(18,28)-1-[[[(35)-3-[[[(1S)-1- A83b
(aminocarbonyl)-2-metbylpropyljaminoJcarbonyl}-2,3,4,9-
tetrahydro-5,8-dimethyl-1H-carbazol ~3-ylJamino]carbony1]-
2-methylbutyljcarbamate

Phenylmethyl [(1S,28)-1-{[{(3R)-3-{{[(18)-1- Jséa
(aminocarbonyl)-2-methylpropylJaminoJcarbonyl}-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol -3-
yl]amino]carbonyl}-2-methylbutyl}carbamate

Phenylmethy! [(18,28)-1-[{[(3S)-3-[[[(18)-1- J84h
(aminocarbonyl)-2-methylpropyl]amino]carbonyl]-6,8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol -3-
ylJamino]carbonyl}-2-methylbutyl]carbamate

503

b Amipoprbonyl 2 gugthylpropyll-2,34,90 VEEEeh( ) 503
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(3R)}-N-[(1S)-1-(Aminocarbonyl)-2~methylpropyll-3-[[(4- 88 511 bt1.0189
chiorophenyl)acetyl]amino}-2,3,4,9-tetrahydyo-8-methoxy-
1H-carbazole-3-carboxamide

(38)-N-[(15)~1-(Aminocarbony1)-2-methylpropyl]-3-[[(4- Jgeb 511 611.0189
chlorophenyl)acetyllamino]-2,3,4,9-tetrahydro-8-methoxy-
1H-carbazole-3-carboxamide .

Phenylmethyl [(18,28)-1-{[[3R)-3-{[[(1R)-2-amino-1-[(4-  .187a. €58 638.195
chlorophenyl)metliyl}-2-oxoethylJamino]carbonyl]-2,3,4,9-
tetrahydro-1H-carbazol-3-yllamino}earbonyl]-2-

methylbutyljcaxbamate , :
Phenylmethyl [(18,2S)-1-[[[(35)-3-[[[(1R)-2-acuino-1-[(4- ~ 187b €58 659,195
chlorophenyl)methy]]-2-oxoethyl]amino]carbonyl]-2,3,4,9-

tetrahydro-1H-carbazol -3-ylJamino]carbony!]-2-

methylbutyl)carbamate

Pbenylmethy!l [(18,28)-1-{[[3-[[(3-amino-3- 188 548 647.6523
oxopropyl)aminojcarbonyl]-2,3,4,5-tetrahydro- | H-carbazol -
3-yl]amino]earbonyl}-2-methylbutyljcarbamate

(28)-1-[[(3R)-3-{[(4-Chlorophenyl)acetyl]Jamino]}-2,3,4,9- J8%a 509 509,0031
tetrahydro-8-methoxy-1H-carbazol-3-yl]carbonyl]-2- '
pyrrolidinecarboxamide

(25)-1-[[(38)-3-[{(4-Chloropheny})acetylJamino]-2,3 4,9- 88b 509 500,0031
tetrahydro-8-methoxy-1H-oarbazol-3-yl]carbonyl]-2-
pymrolidinecarboxamide

Phenylmethyl [(18,25)-1-{[{(3R)-3-{[(28)-2- 130 628 €27.7816
(aminocarbonyl)octahydro-1H-indol-1-yl]carbonyl}-2,3,4,9-

tetrahydro-1H-carbazol -3-ylJamino]carbonyl}-2-

methylbutylJcarbamate
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Phenylmethyl [(18,25)-1-[[[(3S)-3-[[(2S,4R)-2-
(aminocarbonyl)-4-hydroxy-1-pyrrolidinyljcarbonyl]-
2,3,4,9-tetcahydro-1H-carbazol -3-ylJaminojcarbonyl}-2-
methylbutyfjcarbamate

Phenylmetbyl [(15,25)-1-{[[(3R)-3-[{[(15,2R)-1-
(aminocarbonyl)-2-hydroxypropyllamino]carbonyl}-2,3,4,9-
tetrahydro-1H-carbazol -3-ylJamino]cerbanyl}-2-
methylbutyllcarbamate

Phenylmethyl [(15,25)-1-{[[(35)-3-{[I(15,2R)-1-
(aminocarbonyl)-2-hydroxypropyI}aminojcarbonyl}-2,3,4,9-
tetrahydro-1H-carbazol -3-yl]Jamino}earbonyl]-2-
methylbutyljcarbamate

Phenylmethyl [(15,28)-1-[[{(35)-3-[[(2-amino-2-
oxocthyl)amino]carbonyl}-2,3,4,9-tetrahydro-1 H-carbazol -3-
ylJamino]carbonyl]-2-methylbutyf]carbamate

Phenylmethyl [(18,2S)-1-[[[3-[([2-
(sminocarbonyl)phenyljaminojcarbonyl]-2,3,4,9-tetrahydro-
1H-carbazo! -3-ylJamino]carbonyl]-2-methylbutyl]carbamate

(3R)-N-{(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[[4-
chloro-3-[[(4-pyridinylamino)-
carbonyljamino]phenyljacetyl]aminc]-2,3,4,9-tetrahydro-
1H-carbazole-3-carboxamide

(3S)-N-[(1S5)-1-(Aminocarbonyl)-2-methylpropyl)-3-[[[4-
chloro-3-{[(4-
pyridinylamino)carbonyljaminojphenyl]acetyl]amino]-
2,3,4,9-tetrahydro-1H-carbazole-3-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[[4-
chloro-3-[[(phenylamino)-
carbonyl]amioo]phenyljacetyl}amino]-2,3,4,9-tetrahydro-
1H-carbazole-3-carboxamide

(3S)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-{[[4~
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chloro-3-{[(2-pyridinylamino)carbonyljamino Jphernyl]acetyl]-
amino}-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide

Example 24:
Synthesis takes place on the 0.2 mmol scale by methods
5 A, F, G, I, F, H and 0.

(3R)-3-(Acetylamino)-N-[(1S)-1-(aminocarbonyl)-2- 187 400 400.4762
methylpropyl}-2,3,4,9-tetrahydro-8-methoxy-1H-carbazol -3-
carboxamide
(35)-3-(Acetylamino)-N-[(18)-1~(aminocarbonyl)-2~ A87b 400 400.4762
methylpropyl}-2,3,4,9-tetrahydro-8-methoxy-1H-carbazol -3-
carboxamide
3-(Acetylamino)-N-{(18)-1~(aminocarbonyl)-2- 198 408 404.89585
tnethylpropyl]-6-chloro-2,3,4,9-tetrahydro-1H-carbazole-~3-

oxamide
3-(Acetylamino)-N-[(1S)-1-(aminocarbonyl)-2- 188 768 768.9544

methylpropyl]-2,3,4,9-tetrahydro-5-methyl-1H-carbazole-3~
carboxamide
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(38)-3<(Acetylamino)-N-{(1S)-1-(aminocarbonyl)-2- 203b 389 380.4405
methylpropyl}-6-fluor0-2,3,4,9-tetrahydro-1H-carbazole -3-

carboxamide

(3R)-3-(Acetylamino)-N-[(15)-1-(aminocarbonyl)-2- 2043 400 400.4762
methylpropyl}-2,3,4,9-tetrahydro-6-methoxy-1H-carbazole -3~

carboxamide

(38)-3-(Acetylamino)-N-[(18)-1-(aminocarbonyl)-2- 2040 400 400,4762
methylpropyl}-2,3,4,9-tetrabydro-6-methoxy-1H-carbazole -3-
carboxamide

(3R)-3-(Acetylamino)-N-{(18)-1-(aminocarbonyl)-2- 2052 384 384.4772
methylpropyl}-2,3,4,9-tetraltydro-6-methyl-1H-carbazole -3-
carboxamide

(38)-3-(Acetylamino)-N-[(15)-1-(aminocarbonyl)-2- 205b 384 384.4772
methylpropyl}-2,3,4,9-tetrahydro-6-methyl-1H-carbazole -3-
carboxamide

(3R)-3~(Acetylamina)-N-[(1S)-1-(aminocarbonyl)~2- 2083 370 370.4504
methylpropyl]-2,3,4,9-tetrahydro- 1H-carbazole -3-carboxamide

(38)-3-(Acetylamino)-N-[(1S)-1~(aminocarbonyl)-2- 206b 370 370.4504
methylpropyl]-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide

(3R)-3-(Acetylamino)-N-[(15)-~1-(aminocarbonyl)-2- 2073 439 439.3406
methylpropyl}-7,8-dichloro-2,3,4,9-tetrahydro-1H-carbazole -3~
carboxamide -
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Example 25:
Synthesis takes place on the 0.2 mmol scale by methods

5 A, F, G, I, F, G, F and 0.

(3R)-3-[[(28)-2-Amino-5-[(aminoiminomethyDamino]-1- 2108 486 484.6014
oxopentyllamino]-N-[(15)-1~(aminocarbonyi)-2-
methylpropyl}-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide

(3S)—3-[[(2$)-2-Amino-5-[(ammouumomethyl)ammo]-l- 210b 485 484.6014
oxopentylJamino}-N-{(1S)- 1-(aminocarbonyl)-2-
methylpropyl]-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide

(3R)-N-[(1S)-1<(Aminocarbonyl)-2-methylpropyl]-2,3,4,0-  .211a 497 496,652
tetrahydro-3 -[[[[2-(l—pxpcndmy1)eﬂ1yl]ammo]acetyl]ammo]-
IH-carbazole-3~-carboxamide

(35)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 211b 497 496.652
tmhydro-B-[[[[z-(l-pxpmdmyl)ethyl]ammo]aoctyl]mmno] .
1H-carbazole -3-carboxamide

(SR)-N-[(IS)-I—(Amlnocarbonyl)-z-methylpropyl]-z 349-  21za 520 §28,6534
tetrahydro-3-{[[[2-(1H-indo}-3-
yDethyl]aminojacetylJamino}-1H-carbazole -3-carboxamide
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yDethyl]amino]acetyljamino}-1H-carbazole-3-carboxamide

(3R)-N-[(18)~1-(Aminocarbonyl)-2-methylpropyl]-3-[[[(1,3- .213a 520 510.6687
benzodioxol-5-ylmethyl)amino]acetyl]amino]-2,3,4,9-
tetrahydro-1H-carbazole-3-carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[{(1,3- 213b 520 616.5987
benzodioxol-5-ylmethyl)aminoJacetyl}amino}-2,3,4,9-
tetrabydro-1H-carbazole-3-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[[(2,2- 214a 568 565.7141
diphenylethyl)aminoJacetyl]amino}-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(3S)-N-[(18)-1<(Aminocarbonyl)-2-methylpropyl]-3-{{[(2,2- 214b &68 $65.7141
diphenylethyl)amino]acetyl}amino)-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl)-2,3,4,9- 2158 633 5§32.685
tetrahydro-3-[[[[2-

[methyl(phenylmethyl)amino]ethyl]aminoJacetyljamino]-

1H-carbazole-3-carboxamide

B

(35)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-{[[[2~
[rethyl(phenylmethyl)amino]ethyljamino]acetyl]amino]-
1H-carbazole-3-carboxamide

£33 $32.685

Example 26:
Synthesis takes place on the 0.2 mmol scale by methods

5 A, F, G, I, F, G, F, H and O.

3-[[{Acetyl[2-(1-piperidinyl)ethyl]aminoJacetyllamino}-N- ~ 216 539 638.8868
[(1S)-1-(aminocarbonyl)-2-methylpropyl]-2.3,4,9- _
tetrahydro-1H-~carbazole-3-carboxamide

(3R)-3{[{Acetyl[2-
[methyl(phenylmethyl)amino]ethyl]amino]Jacetyl]amino]-N-
[(18)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-1H~carbazole-3-carboxamide
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13L10%& () - [(18)-1-(aminocarbonyl)-2-methylpropyl}-2,3,4,9-

tetrahydro-1H-carbazole-3-carboxamide

(35)-3-[[[Acetyl(2,2-diphenylethyl)amino]acetyl]amino}-N-  .248b 608 607.7509

[(15)-1-(aminocarbonyl)-2-methylpropyl]-2,3,4,9-

tetrahydro-1H-carbazole-3-carboxamide

(3R)-3-[[[Acetyl(1,3-benzodioxol-5-

ylmethyl)aminoJacetylJamino]-N-[(15)-1-(aminocarbonyl)-

2-methylpropyl}-2,3,4 9-tetmhydro-lH—ca1bazole-3-

carboxamide

(38)-3-[[[Acetyl(1,3-benzodioxol-5-

yimethyl)aminojacetylJamino}-N-{(1S)-1-(aminocarbony1)-
2-methylpropyl}-2,3.4,9-tetrehydro-1H-carbazole-3-
carboxamide

(3R)-3-[[[Acetyl[2-(1H-indo]-3- 2208 5T 570.6502
yl)ethyljaminoJacetyl]amino]-N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-2,3,4,9-tetrabydro-1H-carbazole-3-carboxamide

(35)-3-[[[Acetyl[2-(1H-indol-3-
ylethylJamino]Jacetyl]amino]-N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxamide

3-[[(28)-2-(Acetylamino)-5-[(aminoiminomethyl)amino}-1- ~ 221 627 626.6382,
oxopentyljamino]-N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-2,3,4,9-tetrahydro-1H-carbazole-3-carboxamide

3
(-

SN 570.6002

| l

Example 27:
Synthesis takes place on the 0.2 mmol scale by methods
5 c, F, G, I, F, G and P.

Phenylmethy! [(15,28)-2-methyl-1-[[[(3R)-2,3,4,9- 2229 589 589.7327
tetrahydro-3-[[[(15)-2-methyl-]-

[(methylamino)carbonyllpropyljamino]carbonyl]-1H-
carbazol-3-ylJamino]carbonyl}butyl]carbamate

Phenylmethyl [(1S,25)-2-methyl-1-{[(3S)-2,3,4,9- 22h 689 5§89.7327
tetrahydro-3-{[[(1S)-2-methyl-1-

[(methylamino)carbonyljpropyl)amino]carbonyl]}-1H-
carbazol-3-ylJamino]carbonyl]butyljcarbamate
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carbazole-3-carboxamide

(3S)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[(4- 223 603  503.0203
chlorophenyl)sulfonyl]amine}-2,3,4,9-tetcahydro-1H-
carbazole-3~-carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- ~ 224a 407 408.5004
tetrahydro-3-{(methylsulfonyl)amino}-1H-carbazole-3-
carboxamide

(38)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  .224b 407 408.5044
tetrahydro-3-[(methylsulfonyl)amino]-1H-carbazole-3-
carboxamide

(3R)-N-[(18)-1-(Aminocearbonyl)-2-methylpropyl)-2,3,4,9-
tetrahydro-3-[(phenylsulfonyl)amino]-1H-carbazole-3-
carboxamide

(3S)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 225 460 468.5752
tetrahydro-3-[(phenylsulfonyl)amino}-1H-carbazole-3-
carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 2282 483 462.602
tetrahydro-3-{[(phenylmethyl)sulfonyl)amino}- 1H-carbazole- o
3-carboxamide

(35)-N-[(18)-1<(Aminocarbonyl)-2-methylpropyi]-2,3,4,9-  .226h 463 482.602
tetrahydro-S-[[(phcnylmethyl)sulfonyl]amno]-IH-mrbazolc-
3-carboxamide

469 468.5762

i

Example 29:
Synthesis takes place on the 0.2 mmol scale by methods
A, F, G, I, F, L and O.
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carbazole-3-yljcarbamate

3-Phenylpropyl [(3S)-3-{[[(1S)-1-(aminocarbonyl)-2- Lp 43 490.6006
methylpropyl]amino]carbonyl]-2,3,4,9tetrahydro-1H-
carbazol-3-yl]carbamate

Phenylmethyl [(3R)-3-{[[(1S)-1-(aminocarbonyf)-2- 2283 483 462.547
methylpropyl]amino]carbounyl}-2,3,4,9-tetrahydro-1H-
catbazol-3-ylJcarbamate

Phenylmethyl [(3S)-3-[[[(18)-1-(aminocarbonyl)-2- 228h 463 452.547
wethylpropyllamino]carbonyl]}-2,3,4,9-tetrahydro-1H-
carbazol-3-ylJcarbamate

Phenyl] [(3R)-3-{[[(1S)-1-(aminocarbony})-2- 2293 440 448.5202
methylpropylJamino]carbonyl]-2,3,4,9-tetrahydro-1H-

carbazol-3-ylJcarbamate

Pheny! [(35)-3-{[[(1S)-1-(aminocarbonyl)-2- 228b 449 448,5202
methylpropyl)amino]carbonyl}-2,3,4,9-tetrahydro-1H-

carbazol-3-yljcarbamate

Example 30:
Synthesis takes place on the 0.2 mmol scale by methods
5 A, F, G, I, F, M and O.

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 2302 464 453,5351
tetrahydro-3 -[((4-mt:r0pheny1)methyl]am1no]-lH—carbazolc-B-
carboxamide

(38)-N-[(18)~1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 230b 484 463.5351
tetrahydro-3. [[(4-mtrophenyl)mcthyl]ammo]-lH-carbazole~3-
carboxamide

(3R)-N-[(18)~1~(Aminocarbonyl)-2-methylpropyl]-3- 231a 356 356.4672
(cthylamino)-2,3,4,9-tetrahydro-1H-carbazole -3-carboxamide
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tetrahydro-3-{(1-methylethyDarinoc]-1H-catbazole-3-
carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  .238b 370 370.494
tetrahydro-3-[(1-methylethyl)amino]-1H-carbazole-3-
carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  238a 386 384.5208
tetrahydro-3-[(1-methylpropyl)amino]- 1H-carbazole-3-
carboxamide

(3S)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  236b 385 384.5208
tetrahydro-3-[( I-methylpropyl)amino]-1H-carbazole-3-
carboxamide



10SG SG ! 910%8G SG & ()- 9109%8S& () - & 910%SDSDE () - 910%8S& ()- 910%8S& () -
910%8S& () - DDDDHENEFSF > 10SG SG | 9 F F109K& ()- 9 109k& ()-M 9 1098 B. ,
& ()-M 9 109%& ()-M 9F: 109%& ()- 10SG SG 10SG SG 8FHFI FzF{ F| FFFW\WW 10SG SG ~ -

| F F109%& ()- F F109%é& ()-FO _ 82 -

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl}-23 4,9 2372 399 3985476
tetrahydro-3-[(3-methylbutyl)amino]-1H-carbazole-3-
carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  23Th 300 390.5476
tetrahydro-3-[(3-methylbutyl)amino}-1H-carbazole-3-
carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 2382 242 342.4404
tetrahydro-3-(methylamino)-1H-carbazole-3-carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  .238h 2342 342.4404
tetrahydro-3-(methylamino)-1H-carbazole-3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-3- 238 356 356.4672
(dimethylamino)-2,3,4,9-tetrahydro-1H-carbazole-3-
carboxamide

(3S)-N-{(18)-1<(Aminocarbonyl)-2-methylpropyl}-3- 238d 358 356,4672
(dimethylamino)-2,3,4,9-tetrabydro-1H-catbazole-3~
carboxamide

Example 31:
Synthesis takes place on the 0.2 mmol scale by methods

5 A, F, G, I, F, K and O.

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-  .239a 385 385.4653
tetrahydro-3-{[(methylamino)carbonyl]amino]- 1H-carbazole-
3-carboxamide

(38)-N{(1S)-1-(Aminocarbonyl)-2-methylprops1]-2,3,4,9-  23% 85 385488
tetrahydro-3-[[(methylamino)carbonyl]amine]~1H-carbazole-
3-carboxamide

(3R)-N-[(15)-1-(Aminocarbony))-2-methylpropyl)-2,3,4,9- 2408 448 447.6361
tetrahydro-3-[[(phenylamino)carbony!]amino)-1H-¢arbazole-
3-carboxamide :

(35)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  240b 448 447.5361
tetrahydro-3-[[(phenylamino)carbonyl)amino]- 1H-carbazole~
3-carboxamide



F F109%& ()- F F109%& ()-F F F109%K& () -

F109%& ()-) F F109%& ()-F F F109%& () -

- F F10%& ()-F F F10%& ()- F F10%& () -

FFFFF" GtG3G X@ 10SG SG ! F F
F F10%& () - FBOWGXGYGEEEKS7 10SG SG
F F F10%& ()-

(3R)-N-[(18)-1-(Aminocarbony))-2-methylpropyl}-2,3,4,9-
tetrahydro-3-[[[(phenylmethyl)amino]carbonylJamino}-1H-
carbazole-3-carboxamide

(35)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-{[I(phenylmethyl)amino}earbonylJamino}-18-
carbazole-3-carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-[f[(2-pbenylethyl)amino]carbonyljamino]-1H-
carbazole-3-carboxamide

(35)-N-[(18)-1-(Ansinocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-{[[(2-phenylethyl)amino]carbonyljamino]-1H-
carbazole-3-carboxamide

(3R)-N-{(15)-1{Aminocarbonyl)-2-methylpropyi]-3-
[[(cyclohexylamino)carbonyl]amino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(38)-N-[(18)-1(Aminocarbonyl)-2-methylpropyi]-3-
[I{cyclohexylamino)carbonyljamino)-2,3,4,9-tetrabydro-1H-
carbazole-3~-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyi]-2,3,4,9-
tetrahydro-3-{{[(1-methylethyl)amino]carbonyl]amino]-1H-
carbazole-3-carboxamide

(3S)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrakydro-3-[[[(1-methylethyl)amino]carbonyljamino)-1H-
carbazole-3-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-{[[(1-methylpropyl)amino]carbonyl}amino]-
1H-carbazole-3-carboxamide

(38)-N-[(18)-1{Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-{[[(1-methylpropyl)amino]carbonyl]amino}-
1H-carbazole-3-carboxamide :

(3R)-N-[(18S)-1<(Aminocarbonyl)-2-methylpropyl}-2,3,4,9-
tetrahydro-3-[[[[(1R)-1-phenylethyljamino]carbonyl]amino]-
1H-carbazole-3-carboxamide

- 83 -
243 462 481.5620
2L41h 462 461.5629
2428 478 4755807
2425 478 475.6807
2433 454 4536635
243b 454 4535036
2448 414 4135180
244b 414 4135180
2459 428 4275457
245b 428 427.5457
2463 476 4755807
245D 476 4755897

(35)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-
tetrahydro-3-[[[[(1R)-1-phenylethylJamino]carbonyljamino)-
1H-carbazole-3-carboxamide
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(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[[(4- ~ 24Is
chlorophenyl)amino)carbonyljamino}-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(38)-N-[(15)-1<Aminocarbonyl)-2-methylpropyl]-3-[(f(4-  247b
chiorophenyl)amino]carbonyljamino)-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  .2483
tetrabydro-3-{{{[(1S)-1-phenylethyl}aminoJcarbonyi]emine]-
1H-carbazole-3-carboxamide

(38)-N-{(18)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9- 248p
tetrahydro-3-{[[{[(18)-1-phenylethyl}amino]carbonyl]amino]-
1H-carbazole-3-carboxamide

Example 32:

Synthesis takes place on the 0.2 mmol scale by methods

A, F, G, I, F, G, N and O.

Bthyl (3R)-3-[[[(1S)-1-(aminocarbonyl)-2- 249a

methylpropyl]amino]carbonyl]-3-[[(4-

;hlozophenyl)acetyl] amino)-1,2,3,4-tetrahydro-9H-carbazole-
-acetate

Ethyl (38)-3-[{[(1S)-1-(aminocarbonyl)-2- 245
methylpropylJamino]carbonyl}-3-[[(4-
;hlomphenyl)acetyl]amino]-l,2,3,4-tetrahydm-9H-carbazo!c-
O-acetate

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl]-3-[[(4-  .250a
chlorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-9-(3-
phenylpropyl)-1H-carbazole-3-carboxamide

(3S)-N-[(1 S_)-l-(Aminogarbonyl)—Z—methylpropyl]&-[[(4- 250b
chloraphenyl)acetyl}amino}-2,3,4,9-tetrahydro-9-(3-
phenylpropyl)-1H-~carbazole-3-carboxamide

(3R)-3-[[[(18)-1-{Aminocarbonyl)-2- 2813
methylpropylJamino}carbonyl}-3-[[(4-
chiorophenyl)acetyllamino]-1,2,3,4-tetrahydro-9H~carbazole-
9-acetic acid

462

476

476

567

599

63g

481.9812

481.9812

475.5807

475.5067

667.0825

667.0825

§99:1711

§99.1711

639,0289

F F10%& ()-F F F10%& ()-
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(38)-3-[[[(1S)-1-(Aminocarbonyl)-2- 251b 839 539,0289

methylpropyl}amino]carbonyl]-3-[[(4-
chlorophenyl)acetyljamino}-1,2,3,4-tetrahydro-9H-carbazole-

9-acetic acid

(3R)-N-[(18S)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[(4~ 2528 551 551.1271
chlorophenyl)acetyl]amino]-2,3,4,9-tetrahydro-9-(3-
methylbutyl)-1H-carbazole-3-carboxamide

(38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[(4- 252b 551 5§51.1271
chlorophenyl)acetyllamino]-2,3,4,9-tetrahydro-9-(3-
methylbutyl)-1H-carbazole-3-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)}-2-methylpropyl)-3-{[(4- 253 672 572.1056
chlorophenyl)acetyllamino)-2,3,4,9-tetrahydro-9-(4-
pyridinylmethyl)- 1H-carbazole-3-carboxamide

(3S)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-3-[[(4- 253> 672 572.1058
chlorophenyDacetyllamino}-2,3,4,9-tetrahydro-9-(4-
pyridinylmethyl)-1H-carbazole-3-carboxamide

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropyl]-3-[[(4- ~ 2842 672 672.1056
chlorophenyl)acetyllamino)-2,3,4,9-tetrahydro-9-(3-
pyridinylmethyl)-1H-carbazole-3-carboxamide

(38)-N-[(15)-1~(Aminocarbonyl)-2-methylpropyl}-3-{[ (4~
chiorophenyDacetyljamino]-2,3,4,9-tetrahydro-9-(3-
pyridinylmethyl)-1H-carbazole-3~carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[(4- 25853 621 821.1773
chiorophenyl)acetyl)amino}-2,3,4,9-tetrahydro-9-(2-
naphthale nylmethyl)-1H-carbazole-3~carboxamide

(35)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-3-[[(4- 25
chlorophenyl)acetyl]amino}-2,3,4,9-tetrahydro-9-(2- .
naphthalenylmethyl)-1H-carbazole-3-carboxamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl]-3-{[(4- 2563 637  537.1003
chlor_pp_henyl)gcetyl]amino]—2,3,4,9—tetrahydro-9-(2-
methylpropyl)-1H-carbazole-3-carboxamide

i
&
N

§72.1058

|

&

621 621.1773

|

(35)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyll-3-[[(4- 256 537 53,1003
chlorophenyl)acetyl)arnino}-2,3,4,9-tetrabydro-9-(2-
methylpropyl)-1H-carbazole-3-carboxamide

(3R)}-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl)-3-[[(4- 2528 585 5851443
chlorophenyl)acetyljamino]-2,3,4,9-tetrahydro-9-(2-
phenyléthyl)- YH-carbazole-3-carboxamide
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(38)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-[[(4- 257b 585  685.1443
chlorophenyl)acetyl]lamino}-2,3,4,9-tetrahydro.9-(2-
phenylethyl)-1H-carbazole-3-carboxemide

(BR}N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-3-[[(4- ~ 268 508  509.0457
chiorophenyl)acetyljamino)-9-ethyl-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(3S)}-N-[(1S)-1(Aminocarbonyl)-2-methylpropyll-3-[[(4- 2580 609  509.0467
chlorophenyl)acetyl]amino]-9-ethy}-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyll-3-[{(4- 2508 577 677.1649
chlorophenylacetylJamino}-9-(cyclohexylmethyi)-2,3,4,9-
tetrahydro-1H-carbazole-3-carboxamide

(3 S)-N-[(IS)—l-(Anﬁnoc_:arbo::yl)-2-methyl_propylj-3-jﬂ_4_- 259b 577  577.1549
chlorophenyl)acetyllamino]-9-(cyclohexyimethyl)-2,3,4,9-
tetrahydro-1H-carbazole-3-carboxamide

(3R)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl}-3-[ [(4- 2802 £07  607.0077
chlorophenyl)acetyl]amino]-9-[(2,6-diflworophenyl)methyl}-
2,3,4,9%6étrahydro-1H-carbazole -3-carboxamide o
(3S)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl1-3-7(4- 2006 807  607.0977

chlorophenyl)acetyl]amino]-9-{(2,6-difluorophenyl)methyl}-
2,3,4,9tetrahydro~1H-carbazol ¢ -3-carboxamide

Example 33:
Synthesis takes place on the 0.2 mmol scale by methods

5 A, F, G, I, F, H, N and O.

(3R)-3-(Acetylamino)-N-[(1S)-1<(aminocarbonyl)-2- 2813 489  480.6284
wethylpropyl]-2,3,4,9-tetrahydro-9-(3-phenylpropyl)-1H-
carbazole-3-carboxamide

(38)-3«(Acetylamino)-N-[(1S)-1-(aminocarbonyi)-2- 261b 489 48e.6284
methylpropyl]-2,3,4,9-tetrahydro-9-(3-phenylpropyl)- 1H-
carbazole-3-carboxamide

(3R)-3-(Acetylamino)-N-{(1S)-1-(aminocarbonyl)-2- 2629 441 440.5844

methylpropyl]-2,3,4,9-tetrahydro-9-(3-methylbutyl)-1H-
carbazole-3-carboxamide



F109%& ()-F F F109%& ()- F F10%& ()-F( F F10%& () -t KUKKKKKKKt X@ 10SG SG F

F F10%& ()-) F F109%& ()-F F F109K& () -

F F109% &' () - FKKeLt LLLLLLt gZ90SG SG

- F:109&' ()-1010) 10 F+ 10%&' ()-! F+ 10%h& ()- F+ 109%&' ()-) F
- 87 -

(3S)-3-(Acetylamino)-N-[(18)-1-(aminocarbonyi)-2- 262b 441 440.6844
methylpropyl]-2,3,4,9-tetrahydro-9-(3-methylbutyl)-1H-
carbazole-3-carboxatvide
(3R)-3-(Acetylamino)-N-[(1S)-1-(aminocarbonyl)-2- 2033 611 510.6348
methylpropyl]-2,3,4,9-tetrahydro-9-(2-naphthal enylmethyT)-
1H-carbazole-3-carboxamide
(38)-3-(Acctylamino)-N-[(1S)-1-(aminocarbonyl)-2- 263 511  510.6346
methylpropyl}-2,3,4,9-tetrahydro-9-(2-naphthalenylmethyl)-
1H-carbazole-3~carbaxamide
3-(Acetylamino)}N-[(1S)-1-(aminocarbonyf)-2- 284 511 5106346
methylpropyl])-2,3,4,9-tetrahydro-9-(1-naphthalenylmethy!)-
1H-~carbazole-3-carboxamide
3-(Acetylamino)-N-[(1S)-1-(aminocarbonyl)-2- 285 47 4866222
methylpropyl]-9-(cyclohexylmethyl)-2,3,4,9-tetrahydro~1H-~
carbazole-3-carboxamide
(3R)-3-(Acetylamino)-N-[(1S5)-1-(aminocarbonyl)-2- 2888 427 4288576
methylpropyl}-2,3,4,9-tetrabydro-9-(2-methylpropyl)- 1H-
carbazole-3-carboxamide
(35)-3-(Acetylamino)-N-[(18)-1-(aminocarbonyl)-2- 268b 427 426.5576

methylpropyl]-2,3,4,9-tetrahydro-9-(2-methylpropyl)-1H-

carbazole-3-carhoxamide

Example 34:

Synthesis takes place on the 0.2 mmol scale by methods

5 D, F, G, I, F,
with Example 6.

Phenylmethyl [(18,28)-1-[[[(3R)-3-[{[(18)-1-

0 and subsequent coupling in accordance

(bydroxymethyl)-2-methylpropyljaminoJcarbonyl}-2,3,4,9-
tetrahydro-1H-carbazol-3-yl]aminoJcarbonyl]-2-

methylbutyljcarbamate

Phenylmethyl [(15,25)-1-{I[(3S)-3-{{(1S)-1-

267a 563 562,7068
287b 563 5627068

(hydroxymethyl)-2-methylpropyl]laminojcarbonyl)-2,3.4,9-
tetrahydro-1H-carbazol-3-ylJamino]carbonyl}-2-

methylbutyljcarbamate

10 Example 35:

Ethyl 2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-

carbazole-3-carboxylate 268

10 mmol
25 mmol

(1.6 ml)

15 (1.4 ml)

of ethyl 4-oxocyclohexanecarboxylate,

of glycol and 10 umol of pTsOH are
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refluxed in dry toluene with a water trap for 24 h. The

solvent is removed and the residue is taken up in ethyl

acetate/water. The organic phase is washed with water,

dried and evaporated to dryness. The product is
5 distilled in a Kugelrohr apparatus under high vacuum at

120°C and 0.03 mbar.

Yield: 1.52 g of 4-ethyl 1,4-dioxaspirol[4,5]decane-8-

carboxylate 269.

10 85 pl of diisopropylamine in 500 pl of dry THF are
added dropwise to 0.6 mmol of a 1.6 molar solution of
butyllithium in heptane at -20°C under argon and then
stirred for 10 min. After cooling to -70°C, 0.5 mmol
(107 mg) of 269 in 200 pul of dry THF are added

15 dropwise, allowed to reach 0°C over the course of one
hour and stirred for a further 30 min. After cooling to
-70°C, 0.7 mmol (106 pl) of 1l1l-bromo-3-phenylpropane in
300 pl of dry THF are added, and the mixture is stirred
for 30 min. It is allowed to reach RT and then stirred

20 for 1 hour. The saturated NH,Cl solution and n-hexane
are cautiously added to the organic phase, which is
stirred for 10 min. The organic phase is separated and
washed with water. Filtration through a Whatman filter
is followed by evaporation to dryness.

25 Yield: 165 mg of ethyl 8- (3-phenylpropyl) -1, 4-
dioxaspiro[4,5]decane-8-carboxylate 270.

0.6 mmol (200 mg) of 270 are taken up in 25 ml of

acetone/0.1 M HC1 1:1 and stirred with catalytic
30 amounts of pTsOH at 50°C for 48 h. The acetone is

stripped off in a rotary evaporator, and the

precipitated product is filtered off, washed with water

and dried.

Yield: 156 mg of ethyl 4-oxo0-8-(3-phenylpropyl)cyclo-
35 hexanecarboxylate 271.

The indolization takes place as described in Example 1

using phenylhydrazine.
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Yield after evaporation and preparative HPLC: 65 mg of

ethyl 2,3,4,9-tetrahydro-3- (3-phenylpropyl)-1H-
carbazole-3-carboxylate 268.

5 ES-MS: 362 (M+HY)

80 mg of ethyl 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-

phenylpropyl)-1H-carbazole-3-carboxylate 272 are

prepared analogously using 2, 4-dichlorophenylhydrazine.
10

ES-MS: 430 (M+H")

Example 36:
2,3,4,9-Tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3-
15 carboxylic acid 273

3.94 mmol (1.31 g) of 269 are stirred in 50 ml of
methanol and 30 ml of 50% sodium hydroxide solution at
60°C for 4 h. The mixture is acidified with dilute HC1

20 and extracted with ether. Drying with Nay;S0s and
evaporation affords 1.02 g (85%) of white solid 8-(3-
phenylpropyl)-1,4-dioxaspiro[4,5]decane-8-carboxylic
acid 274.

25 65 mg of 274 are first deprotected with HCl and then
reacted with phenylhydrazine for the indolization as
described for 270 and 271.

Yield after evaporation and preparative HPLC: 15 mg of
273.

30

ES-MS: 334 (M+H")

39 mg of 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl-
propyl)-1H-carbazole-3-carboxylic acid 275 are prepared
35 analogously using 2,4-dichlorophenylhydrazine.

ES-MS: 478 (M+H")

BExample 37:
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2,3,4,9-Tetrahydro-N-{(18)-1- (hydroxymethyl)-2-
methylpropyl] -3~ (3-phenylpropyl)-1H-carbazole-3-

carboxamide 276

0.66 mmol (200 mg) of 274 are reacted with 1.5
equivalents of valinol in analogy to Example 6. 277 mg
of white solid N-[(18)-1- (hydroxymethyl)-2-
methylpropyl] -8-(3-phenylpropyl)-1,4-dioxaspirof4,5]-
decane-8-carboxamide 277 are obtained.

Then 0.3 mmol (117 mg) of 277 are first deprotected
with HCl and subsequently reacted with phenylhydrazine
for the indolization as described for 270 and 271.
Yield after evaporation and preparative HPLC: 15 mg of
276.

ES-MS: 418 (M+H")

25 mg of 6,8-dichloro-2,3,4,9-tetrahydro-N-[(15)-1-
{(hydroxymethyl) -2-methylpropyl]}-3-(3-phenylpropyl)-1H-
carbazole-3-carboxamide 278 are prepared analogously

using 2,4-dichlorophenylhydrazine.
ES-MS: 486 (M+H")

Example 38:
2,3,4,9-Tetrahydro-3- (3-phenylpropyl)-N- (2-pyridinyl-
methyl)-1H-carbazole-3-methanamine 279

54 ml of a 1 M solution of LiAlH; in dry THF are
cautiously added to a solutioﬁ of 18 mmol (6 g) of 270
in 250 ml of dry THF under argon at room temperature.
After heating to reflux for 3 h, cautious hydrolysis is
carried out with 300 ml of saturated NH,Cl solution, and
250 ml of ether are added. The aluminum salts are
filtered off and washed with ether. Drying of the ether
phase with Na,S0O; and evaporation of the solvent afford
3.4 g of 8- (3-phenylpropyl)-1,4-dioxaspirol[4,5]decane-
8-methanol 280.

()-Y
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5.86 mmol (1.7 g) of 280 are dissolved in 60 ml of dry
DCM and 20 ml of dry DMSO. Under nitrogen at room
temperature, firstly 44 mmol (6.1 ml) of TEA and then
cautiously 17.6 mmol (2.8 g) of SOs;-pyridine complex are
added, and the mixture is stirred for one hour.
Subsequently 200 ml of saturated NH4Cl solution are
added and extraction is carried out with 150 ml of
ether. Drying of the ether phase with Na;S0; and
evaporation of the solvent afford 1.9 g of 8-(3-
phenylpropyl)-1,4-dioxaspiro[4,5]decane-8-carbaldehyde
281 as colorless oil.

0.719 mmol of sodium triacetoxyborohydride are added to
a mixture of 0.359 mmol (103 mg) of 281 and 0.359 mmol
(37 ml) of 2-pyridinemethanamine in 2.5 ml of 1,2-
dichloroethane. The mixture is stirred under N; at room
temperature for 3 h. Saturated NaHCO; solution is added,
and the mixture is extracted with ether. The dried and
evaporated ether extract affords 101 mg (76%) of white
solid N-[8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]dec-8-
yl]l-2-pyridinemethanamine 282.

Subsequently, 101 mg of 282 are first deprotected with
HC1l and then reacted with phenylhydrazine for the
indolization as described for 270 and 271. Yield after
evaporation and preparation HPLC: 71 mg of 279.

ES-MS: 410 (M+H")

54 mg of 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl-
propyl)-N- (2-pyridinylmethyl)-1H-carbazole-3-
methanamine 283 are prepared analogously using 2,4-

dichlorophenylhydrazine.
ES-MS: 478 (M+H")
Example 39:

(28)-3-Methyl-2-[1[12,3,4,9-tetrahydro-3- (3-phenyl-
propyl)-1H-carbazol-3-yllmethyl]amino]-1-butanol 284
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5 stirred at room temperature for 1 h. 0.437 mmol (25 pl)
of acetic acid is added, and stirring is continued at
pH 6 for 2 h. Saturated NaHCO; solution is added, and
the mixture is extracted with ether. Drying of the
organic phase with Na,;S0; and evaporation affords 106 mg
10 (77%) of colorless oil for 270 and 271.

Deprotection and indolization are then carried out as
described for 270 and 271. Yield after evaporation and
preparative HPLC: 18 mg of white solid 284.

15 ES-MS: 405 (M+H")

17 mg of (28)-2-[[[6,8-dichloro-2,3,4,9-tetrahydro-3-

(3-phenylpropyl) -1H-carbazol-3-yllmethyl]amino] -3-

methyl-l-butanol 286 are prepared analogously using
20 2,4-dichlorophenylhydrazine.

ES-MS: 473 (M+H")

Example 40:
2,3,4,9-Tetrahydro-3- (3-phenylpropyl)-0-(4-pyridinyl-
25 methyl)-1H-carbazole-3-methanol 287

0.689 mmol of NaH (as 55% suspension in mineral oil)
are added to a solution of 0.344 mmol (100 mg) of 280
in 10 ml of dry DMF at 0°C under an N, atmosphere. The

30 mixture is allowed to reach room temperature and is
stirred for 30 min. 1.377 mmol of 4-
(chloromethyl)pyridine are added, and the mixture is
stirred at 95-100°C overnight. Cooling to room
temperature is followed by hydrolysis with 2 ml of

35 water and extraction with ether. Drying of the solvent
and evaporation affords 115 mg of yellow oil 288.
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preparative HPLC: 14 mg of white solid 287.
ES-MS: 411 (M+H")

Example 41:
Ethyl 3-[2,3,4,9-tetrahydro-3- (3-phenylpropyl)-1H-
carbazol-3-yl]-2-propenoate 289

0.347 mmol of 281 in 0.5 ml of THF are added dropwise
to a solution of 0.378 mmol of ethyl
(triphenylphosphoranylidene)acetate in 1 ml of absolute
THF while cooling in ice. After the addition is
complete, the mixture 1is allowed to warm tc room
temperature and is stirred for a further 2 days. It is
then hydrolyzed with water and extracted with ether.
Na;S0s is used for drying, phosphane oxide and desiccant
are filtered off, and the solvent is removed. Yield 80%
of ethyl 3-[8-(3-phenylpropyl)-1,4-dioxaspiro[4,5]dec-
8-yl]-2-propenoate 290.

Deprotection and indolization are then carried out as
described for 270 and 271.

Yield after evaporation and preparative HPLC: 9 mg of
white solid 289.

ES-MS: 388 (M+H")

In addition, the compounds of the invention Nos. 293 to
300, 302 and 304 to 306, which are covered by the
general formula (I), are obtained on the 0.2 mmol scale
by methods A, F, G, F, G and O, the compound 301 by
methods B, F, G, F, G and 0, and the compound 303 by
methods A, F, G, F, G, F, L and O.

F
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carbazol-3-yl]amino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(1S,2S)-1-[[[(3R)-3- 294 620 619.7585
[[[(1S,28) -1~ (aminocarbonyl)~-2-
methylbutyl]amino]carbonyl]-8-
methoxy-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(1S,2S8)-1-[[[(3R)-3- 295 659 658.6229
[[[(1S,2S)-1~- (aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(1S,2S8)-1-[[[(3R)-3- 9
[[[(18)-1- (aminocarbonyl)-3-
methylbutyl]amino] carbonyl] -6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]-2-
methylbutyl]carbamate

Phenylmethyl [(1S,28)-1-[[[(3R)-3-
[[[(18)-1-{aminocarbonyl)-2-
cyclohexylethyl]amino]lcarbonyl]-
6,8~dichloro-2,3,4,9-tetrahydro-
1H-carbazol-3-yllamino]carbonyl]-
2-methylbutyl]jcarbamate
Phenylmethyl [(1S,28)-1-[[[(3R)-3-
[[[(1S)-1-(aminocarbonyl)-2,2-
dimethylpropyl]amino]carbonyl] -
6,8-dichloro-2,3,4,9-tetrahydro-
1H-carbazol-3-yllamino]carbonyl] -
2-methylbutyl]carbamate
Phenylmethyl [(18,28)-1-[[[(3R)-3- 299 707 706.6669
[[[(1S)-1-{(aminocarbonyl)-3-
phenylpropyllamino]carbonyl] -6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-2-
methylbutyl] carbamate
Phenylmethyl [(15,2S)-1-[[[(3R)-3~- 300 685 684.6607
[[[(18)-1-(aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]}-2-
cyclohexylmethyl]lcarbamate

()]

659 658.6229

N
L)
~

699 698.6875

N
[+ ]

659 658.6229
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Ylo%f&'8- ﬁWﬂ&eg%ﬂ [(15,28)-1-T{[(3R)-3- | 301 ~""660 [ 659.607
{[[(1S,28)~1-(carboxy)-2-

methylbutyl]amino]carbonyl] -6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yllamino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(18)-1-[[[(3R)-3- 302 709 708.6391
[[[(1S,28)-1- (aminocarbonyl)-2-
methylbutyl]amino]carbonyl]}-6,8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]-2-
(4-hydroxyphenyl) ethyl]carbamate
Phenylmethyl [(1S)-1-[[[{3R)-3- 303 723 722.6659
[[[(1S5,28)-1- (aminocarbonyl)-2-
methylbutyl]lamino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-3-
(4-hydroxyphenyl)propyl]carbamate
Phenylmethyl [(1S)-1-[[[(3R)-3- 304 707 706.6669
[({[(18,28)-1- (aminocarbonyl)-2-
methylbutyl]lamino]carbonyl]}-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-3-
phenylpropyl] carbamate

Phenylmethyl [(1S)-1-[[[(3R)-3- 305 659 | 658.6229
[[[(18,28)-1-(aminocarbonyl)-2-
methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]-3-

methylbutyl]carbamate

Phenylmethyl [(1S)-1~[[[(3R)-3- 306 659 658.6229

[[[(18)-1- (aminocarbonyl)-3-
methylbutyl]amino)carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]carbonyl]-3-
methylbutyl]carbamate

III Demonstration of the GnRH-antagonistic effect of
compounds (I) of the invention

5 Materials:
Buserelin is purchased from Welding (Frankfurt/Main,
Germany). The compound is labeled with 1251 by using the
chloramine T method and Na'**I (4000 Ci/mmol; Amersham-
Buchler, Brunswick, Germany). The labeled substance is

10 purified by reverse phase HPLC on a Spherisorb ODS II
column (250 x 4 mm, particle size 3 pm) by elution with
50% acetonitrile/0.15% trifluorocacetic acid at a flow
rate of 0.5 ml/min. The specific activity is
2000 Ci/mmol.
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All other chemicals are purchased from commercial

source in the highest available purity.

5 Cell culture:
Alpha T3-1 cells (Bilezikjian et al., Mol. Endocrinol 5
(1991), 347-355) are cultivated in DMEM medium (Gibco-
BRL, Eggenstein-Lepoldshafen, Germany) with penicillin
(100 I.U./ml), streptomycin (0.1 mg/ml) and glutamine

10 (0.01 mol/l) and 10% fetal calf serum (FCS; PAA
Laboratories, Coelbe, Germany) on plastic tissue
culture plates (Nunc, 245 x 245 x 20 mm). CHO-3 cells
(Schmid et al., J. Biol. Chem. 275 (2000), 9193-9200)
are cultivated under identical conditions apart from

15 the use of Ham’'s F12 medium (Gibco-BRL).

10 confluent cell culture plates are washed twice with
50 ml of phosphate-buffered saline (PBS). The cells are
harvested by scraping off with a rubber policeman into
20 5 ml of PBS and sedimented by centrifugation at 800 rpm
for 10 min in a laboratory centrifuge (Heraeus). The
cell pellet is resuspended in 5 ml of 0.25 mol/l
sucrose/0.01 mol/l triethanolamine, pH 7.4. The cells
are 1lysed by three cycles of freezing in dry
25 ice/ethanol bath and thawing at room temperature. The
lysate is centrifuged at 900 rpm for 10 min, and the
sediment is discarded. The supernatant is centrifuged
at 18 000 rpm in a Sorvall SS34 rotor for 30 min. The
pellet (cell membranes) is suspended in 5 ml of assay
30 buffer (0.25 mol/1l sucrose, 0.01 mol/l triethanolamine,
pH 7.5, 1 mg/ml ovalbumin) in a Potter, and stored in
200 pl aliquots at -20°C. Protein is determined by the
method of Bradford (Anal. Biochem. 72 (1976), 248-254).

35 Receptor assay:
Binding studies for competition plots are carried out
as triplicates. A test sample contains 60 pl of cell
membrane suspension (10 pg of protein for oT3-1l-cells

or 40 ug of protein for CHO3 cells), 20 pl of ?°1
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competition plots and between 1500 and 200 000 ipm for
saturation experiments) and 20 pl of test buffer or
test compound solution. The test compounds are
dissolved in distilled water or 50% ethanol. Serial
dilutions (5 x 10® mol/1 to 5 x 107*2 mol/1) are
prepared in test buffer. The nonspecific binding 1is
determined in the presence of an excess of an unlabeled
Buserelin (10°® mol/1l). The test samples are incubated
at room temperature for 30 min. Bound and free ligand
are separated by filtration (Whatman GF/C filter 2.5 cm
diameter) using an Amicon 10x collecting apparatus and
washed twice with 5 ml of 0.02 mol/l Tris/HCl, pH 7.4.
The filters are moistened with 0.3% polyethyleneimine
(Serva, Heidelberg, Germany) for 30 min in order to
reduce the nonspecific binding. The radioactivity
retained by the filters is determined in a 5-channel
gamma counter (Wallac-LKB 1470 Wizard).

The ICso values obtained for the preferred compounds, as
defined above, are indicated 1in the table which

follows.

Compound Name Example hGnRH Ca’* release

No. receptor human ICsp

ICso [M] [M]

N-[[(3R)-2,3,4,9-Tetrahydro-3- 18 0.0000009 0.000005

[(l-ox0-2,3-diphenylpropyl) -
amino]-1H-carbazol-3-yl]-
carbonyl]-L-valyl-L-
aspartamide

(38)-N-[(1S)-1- (Amino- 164b 0.000006 0.0000065

carbonyl) -2-methylpropyl] -
2,3,4,9-tetrahydro-3-[ (1H-
indol-3-ylacetyl)amino]-1H-
carbazole-3-carboxamide

(38)-N-[(1S)-1-(Amino- 161b 0.0000037 0.0000036

carbonyl) -2-methylpropyl] -
2,3,4,9-tetrahydro-3-[(2-
naphthalinylacetyl)amino]-1H-
carbazole-3-~carboxamide
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N-[[(3R)-2,3,4,9-Tetrahydro-3-
[[(25,38)-3-methyl-1-oxo0-2-

[ (1-oxo-3-phenylpropyl)amino] -
pentyllamino] -1H~carbazol-3-
vllcarbonyl]-L-valyl-L-
aspartamide

\gg\

0.000002

0.000001

Phenylmethyl [(1S,28)-1-
[[[(3R)-3-[[[(18,28)-1-(amino-
carbonyl) -2-methylbutyl]-
amino]carbonyl]-2,3,4,9-~
tetrahydro-l1H-carbazol-3-
yllamino]carbonyl]-2-methyl-
butyl]carbamate

0.0000017

0.0000015

Phenylmethyl [(1S,2S8)-1-
[[[LBR)-3-[[[(1s)-1-[[[4-
(aminocarbonyl)phenyl]amino] -
carbonyl]-2-methylpropyl]-
amino]carbonyl]-2,3,4,9-
tetrahydro-1H-carbazol-3-
vllamino]carbonyl]-2-
methylbutyl]carbamate

0.0000003

0.000001

Phenylmethyl [(1S,2S8)-2-
methyl-1-[[[(3R)-2,3,4,9~
tetrahydro-3-[[[(1S)-2-methyl-
1-[ (methylamino)carbonyl] -
propyllamino] carbonyl]-1H-
carbazol-3-yllamino]carbonyl] -
butyl]carbamate

222a

0.0000025

0.000003

Phenylmethyl [(1S,28)-1-
[[[(3R)-3-[[[(1S)~-1-(amino-
carbonyl) -2-methylpropyl] -
amino]carbonyl]-2,3,4,9-
tetrahydro-l1H-carbazol-3-
yvl]lamino]carbonyl]-2-
methylbutyl]carbamate

0.0000003

0.00000037

Phenylmethyl [(1S,2S)-1-
[[[(3R)-3-[[(25)-2~(amino-
carbonyl)-1l-pyrrolidinyl]-
carbonyl]l-2,3,4,9-tetrahydro-
1H-carbazol-3-yl]lamino] -
carbonyl]-2-methylbutyl]-
carbamate

181a

0.0000007

0.000003

Phenylmethyl [(1S,2S)-1-
[[[(3R)-3-[[(28)-2- (amino-
carbonyl)octahydro-1H-indol-1-
vl]lcarbonyl}-2,3,4,9-
tetrahydro-1H-carbazol-3-
vllamino] carbonyl]-2-
methylbutyl]carbamate

190a

0.000002

0.0000005

2,3,4,9-Tetrahydro-3-(3-
phenylpropyl)-N-{(2-pyridinyl-
methyl)-1H-carbazole-3-
methanamine

0.000002

0.000003
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tetrahydro~3—(3—pheny§propyl—
lH-carbazol-3-yllmethyl]-
amino]-1-butanol

B 238

1008 - W7

') -
NLE TR

N-[(1S)-1- (Aminocarbonyl)-2-
methylpropyl]l-2,3,4,9-
tetrahydro-3-[[ (4-methoxy-
phenyl)acetyl]lamino-1H~
carbazole-3-carboxamide

0.000008

0.0000018

(3R) -N-[ (18)-1- (Amino-
carbonyl) -2-methylpropyl]-3-
[[ (3-bromophenyl)acetyl]-
aminol]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

0.000004

0.000003

(3R)-N-[(18)-1-(Amino-
carbonyl) -2-methylpropyl]-3-
[[(4-fluorophenyl)acetyl]-
aminol-2,3,4,9-tetrahydro-1H-~
carbazole-3-carboxamide

0.0000024

0.000002

(3R)-N-[(1S)-1-(Amino-
carbonyl) -2-methylpropyl] -3~
[[(4-chlorophenyl)acetyl]-
aminol-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

167a

0.000001

0.0000026

(3R)-N-[(1S)-1- (Amino-
carbonyl) -2-methylpropyl] -
2,3,4,9-tetrahydro-3-[(6-
phenylhexyl)amino]-1H-
carbazole-3-carboxamide

234a

0.000009

0.000001

Phenylmethyl [(1S,2S8)-1-
[[[(3R)-3-[[[(18)-1~(amino-
carbonyl) -2-methylpropyl]-
amino]carbonyl]-2,3,4,59-
tetrahydro~8-methyl-1H-
carbazol-3-yljamino]carbonyl]-
2~methylbutyl]carbamate

150a

0.00000011

0.00000028

Phenylmethyl [(1S,28)-1-
[[[(3R)-3-[[[(1S)-1-(amino-
carbonyl)-2-methylpropyl]-
amino]carbonyl]-6-chloro-
2,3,4,9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl]-
2-methylbutyl ]carbamate

l48a

0.00000008

0.00000014

Phenylmethyl [(1S,2S8)-1-
[[[(3R)-3-[[[(18)-1~-(amino-
carbonyl)-2-methylpropyl] -
amino]}carbonyl]-2,3,4,9-
tetrahydro-8-methoxy~1H-
carbazol-3-yllamino]carbonyl]-

1l47a

2-methylbutyl]carbamate

0.000000076

0.00000025
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Phenylmethyl [(1§,2S)-1- 184a 0.000000015 | 0.000000045
[[[(3R)-3-[[[(1S)~1-(amino-
carbonyl) -2-methylpropyl] -
amino]carbonyl]-6,8-dichloro-
2,3,4,9-tetrahydro-1H-
carbazol-3-yllamino]carbonyl]-
2-methylbutyl]carbamate
Phenylmethyl [(1S,2S8)-1- 267a 0.0000004 0.0000005
[[[(3R)-3-[[[(18S)-1- (hydroxy-
methyl)-2-methylpropyl]amino] -
carbonyl]-2,3,4,9-tetrahydro-
1H-carbazol-3-yl]lamino] -
carbonyl]-2-methylbutyl]-
carbamate
(28)-1-[[(3R)-3-[[(4-Chloro- 189a 0.0000007 0.0000005
phenyl)acetyllamino]-2,3,4,9-
tetrahydro-8-methoxy-1H~
carbazol-3-yl]carbonyl]~2-
pyrrolidine carboxamide
6,8-Dichloro-2,3,4,9-tetra- 283 0.000001 0.000003
hydro-3- (3-phenylpropyl)-N-(2-
pyridinylmethyl)-1H-carbazole-
3-methanamine

The compounds of numbers 293 to 306 are tested by the
methods indicated below:

5 Receptor binding assay

Materials:
1257 _mriptorelin (['?°I-(D)-Trp6-GnRH] is purchased from
Biotrend (Cologne, Germany). The specific activity is
10 in each case 2.13 Ci/mmol. All other chemicals are
purchased from commercial sources in the highest purity

available.

Cell culture:

15 Transfected LTK' cells (ATCC No. CCL-1.3) are
cultivated in DMEM medium (Invitrogen Life
Technologies, Germany) with penicillin (100 I.U./ml),
streptomycin (0.1 mg/ml) and glutamine (0.01 mol/l) and
10% fetal calf serum (FCS; Invitrogen Life

20 Technologies, Germany) on plastic tissue culture plates

(Nunc, Germany, 245 x 245 x 20 mm).
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Testing:

80% confluent cell culture plates ate washed twice with
50 ml of phosphate-buffered saline (PBS) and then
detached with 0.01 M EDTA solution. The cells are
5 pelleted by centrifugation at 200xg for 5 min in a
laboratory centrifuge (Kendro, Germany). The cell
pellet is resuspended in 3 ml of binding medium (DMEM;
10 mM Hepes; 0.5% BSA; 0.1% NaNi; 1 g/l Bacitracin (add
fresh, stock 100x); 0.1 g/1 SBTI (add fresh, stock
10 1000x) and the cell count is determined by Trypan blue
staining in a Neubauer counting chamber. The cell
suspension is adjusted with binding medium to a
concentration of 5 x 10° cells/0.05 ml.
Binding studies for competition plots are carried out
15 as duplicates. The test substances are employed as
10 mM DMSO solutions. They are diluted to 4 times the
final concentration employed with binding medium. 25 pl
of the substance dilution are mixed with 25 pul of

(*?*I-triptorelin). The tracer

tracer solution
20 concentration is adjusted to approx. 50 000 cpm
(measured in a Cobra II, y counter, PE Liefe Science,
Germany) in the final reaction volume of 100 pl.
200 pl of silicone/ligquid paraffin mixture (84%:16%)
are introduced into 650 pl conical tubes (Roth,
25 Germany). 50 pl of the cell suspension are pipetted
thereon, followed by 50 pl 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 centrifuged in a
30 centrifuge (Kendro, Germany) at 900 rpm and
subsequently shock-frozen in liquid N;. The tip with the
cell pellet is cut off and transferred into prepared
counting wvials (Roth, Germany). The remainder of the
conical tube with the remaining supernatant is likewise
35 transferred into a counting vial. The measurement takes
place in a y counter for 1 min/sample.
Evaluation of the samples takes place after calculation
of the specific binding compared with untreated cells,

after subtraction of the nonspecific binding (excess of
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10 Cell culture:
Stably transfected LTK cells (ATCC No. CCL-1.3) which
harbor the GnRH receptor and have heterologous

expression of cAMP-responsive elements and a CMV

minimal promoter-driven luciferase reporter gene are
15 employed to carry out functional investigations.

The cells are cultivated in DMEM medium (Invitrogen

Life Technologies, Germany) with penicillin

(100 I.U./ml), streptomycin (0.1 mg/ml) and glutamine

(0.01 mol/l) and 10% fetal calf serum (FCS; Invitrogen
20 Life Technologies, Germany) on plastic tissue culture

plates (Nunc, Germany, 245 x 245 x 20 mm).

Testing:
80% confluent cell culture plates are washed twice with
25 50 ml of phosphate-buffered saline (PBS) and then
detached with trypsin EDTA solution (Invitrogen Life
Technologies, Germany). The cells are pelleted by
centrifugation at 200xg for 5 min in a laboratory
centrifuge (Kendro, Germany). The cell pellet is
30 resuspended in 3 ml of assay medium (Invitrogen Life
Technologies, Germany) with penicillin (100 I.U./ml),
streptomycin (0.1 mg/ml) and glutamine (0.01 mol/l) and
10% fetal calf serum (FCS; Invitrogen Life
Technologies, Germany) , and the cell count is
35 determined by Trypan blue staining in a Neubauer
counting chamber. The cell suspension is adjusted to a
concentration of 1x10? cells/100 pl with assay medium.
The cells are set out on white 96-well microtiter



Y ,-10% kf & ()-F% 10% kf & ()-F% - 10% kf & () - F% 10% kf & () - F% 9%B40kS7H Y
- 109 kf & () - F% - 109 kf & () - F% 1096 kf & () - F% - 109 kf & () - F% 109 kf & () - F¥%opq

- XX<H Y

-10% kf & () - F% 10% kf & () - F% - 10% kf & (1 oF% 10% kf & () - F% - 10% kf & () - F%
ABCt X@H Y

, - 10% kf & () gPatE8 kids{ar FY/Getndhi) &an)d RoOachB4td®’ {1 - B2 ChnlcuakdrY

- 109 kf & () - F% (-1 kT & () - F%(- 10% kf & () - F% - 10% kf & () - F% 10% kf & () - F%
[ JWNHY )

-10% kf & () - F% 109% kf & () - F% - 1096 kf & () - F% 109 kf & () - F% - 109 kf & () - F%dKa
bctT<H Y ,-1 kf & £J)-E%1 f& L) - F¥% 109 (e feYe 1096 ki & F%. t\<H Y
okt & ()P 1050k ) SO0 o b e RO (S BuRRR o
Ught X<H Y 10 mM DMSO solutions in assay medium to 6 times the

- 10% kf & () - F24rlDY8 kKEénbent¥at 1856 kfe?n'Op(J)ot))%’é.lOO/iBf 84 () Ji% - 4046 ki&is) - F% X@
HY ,-10% kf & () - F% 109% kf &ICQ-CE% - 1£§§)k Fégf- F% 109 kf &.() - F% " 34l moWH Y
- 109 kf & () - PSR IaE] ) 234964 098 k1 80 (WM FoF - $694 Rt 87F) 1P9Passery @1() - Fox]
PO610f kf 10f kf3H0¥ckf -580%dsf &okr) 6B%mihQ% kf & () - F% 10% kf & () - F% - 10% kf & ()-F

%=S{ Z8] PC6! | 10%_.& (). | 10% E & ()-Ly1096 > & () - 0% E. & () - 0%.E & ()-
| I\/ﬁ)% ]E & ()FE’{%%“M%J‘E@&?%“%%%%%P%@ févl%‘é@n( )<fe) mae/BHHE € O
1 10% E' &10) - lioxaiteen sadded 9 @lovd ewed (Dy zireWBation agafin0es &7CC, 5%
T10% E & ()d.S%LQ%: & () - S*10% E & ()-!9%0% & ()- Y0%E & ()-B>U_
10" 11S10% B’ Bcﬁ"‘éﬁ- S10% E & ()- ~10% & ()- "10%E & ()- F910% E & ()-
10" 10" U { Zgweugntion o & &'fzv;ﬂom Ely () addgrion EQF ()50 1l of
8z10% E & () -iyBldPAct ek ion BhO¥eE &rlicribe, | BE>Q.i¥Q sdfence) and
10" 1%10% & ()- *10%E & ()- #SI0%E & ()-3 9 10% E & ()- #10%E & ()-
N akO70 10x1 TN sy 1698 () 2@ xsYIBYREDY - @ sy FORPS 88 (BMG
FMLO%&' ( 153kSAbtechnologies GmbH, Germany) .

Evaluation of the samples takes place after calculation

of the inhibition compared with untreated stimulated
cells, after subtraction of the unstimulated control,
by means of GraphPad Prism (GraphPad Software 1Inc.,
20 USA) or alternatively by means of OMMM (Accelrys,

Germany) software.

The ECs¢ values obtained for compounds 293 to 306 are
indicated in the table below.

25
Compound Name Example | Functional | Human binding
No. human ECsg triptorelin
[M] ECso [M]
Phenylmethyl [(1S,28)-1- 293 0.000000762 0.000000332

[[[(3R)-3-[[[(18)-1-
(aminocarbonyl) -2-methyl-
propyllamino]carbonyl] -
6,8-difluoro-2,3,4,9-
tetrahydro-1H-carbazol-3-
vl]lamino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(1S,2S)-1- 294 0.000000089 0.000000036
[[[(3R)-3~-[[[(1S,25)-1-
(aminocarbonyl)-2-methyl-
butyl]lamino]carbonyl]-8-
methoxy-2,3,4,5%-tetra-
hydro-1H-carbazol-3-
vllamino]carbonyl]-2-
methylbutyl]carbamate
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Phenylmethyl {(1s, ZS) 1- 298 0.000000288

[[[(3R)=-3-[[[(1S)-1-
(aminocarbonyl)-2,2-
dimethylpropyl]amino] -
carbonyl]-6,8~dichloro-
2,3,4,9-tetrahydro-1H-
carbazol-3-yl]lamino]-
carbonyl]-2-methylbutyl]-
carbamate

Phenylmethyl [(1S,28)-1- 299 0.000001497 0.000001307
[[{(3R)-3-[[[(1S)-1-
(aminocarbonyl) -3-phenyl-
propyllamino]carbonyl] -~
6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-
yllamino]carbonyl]-2-
methylbutyl]carbamate
Phenylmethyl [(1S,2S8)-1- 300 0.000000017 0.000000023
[[[(3R)-3-[[[(1S)~-1-
(aminocarbonyl) -2-methyl-
butyllamino]carbonyl] -6, 8-
dichloro-2,3,4,9-tetra-
hydro-1H-carbazol-3-yl]-
amino]carbonyl]l-2-cyclo-
hexylmethyl]carbamate
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phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S)-2-amino-
5 2-0oxo-1- (phenylmethyl)ethyllamino]carbonyl]-

2,3,4,9-tetrahydro-1H-carbazol-3-yl]lamino] -

carbonyl]-2-methylbutyl]carbamate,

phenylmethyl [(15,28)-1-[[[(3R)-3-[[[(1Ss,28)-1-
(aminocarbonyl) -2-methylbutyl]amino] carbonyl] -
10 2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino] -

carbonyl]l-2-methylbutyl]carbamate,

phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1s)-1-[[[4-
(aminocarbonyl)phenyl]amino]carbonyl]-2-
methylpropyll}aminojcarbonyl]-2,3,4,9-tetrahydro-

15 1H-carbazol-3-yl]lamino]carbonyl]-2-
methylbutyl]carbamate,
phenylmethyl [(1S,28)-2-methyl-1-[[[(3R)-2,3,4,9-
tetrahydro-3-{[[(1S)~-2-methyl-1-[ (methylamino) -
carbonyll]lpropyl]lamino]carbonyl]-1H-carbazol-3-

20 yllamino]carbonyl]lbutyl]carbamate,
2,3,4,9-tetrahydro-3- (3-phenylpropyl)-0-(4-
pyridinylmethyl)-1H-carbazole-3-methanol,
2,3,4,9-tetrahydro-3- (3-phenylpropyl) -1H-

carbazole-3-carboxylic acid,

25 ethyl 3-[2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-
carbazol-3-yl]-2-propenoate,
phenylmethyl [(1S,28)-1~-[[[(3R)-3-[[[(1s)-1-

(aminocarbonyl) -2-methylpropyl]amino] carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino] -

30 carbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,2R)-1-
(aminocarbonyl) -2-hydroxypropyl]amino] carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yl]amino] -
carbonyl]-2-methylbutyl]carbamate,

35 phenylmethyl [(15,28)-1-[[[(3R)-3-[[(28)-2-
(aminocarbonyl) -1-pyrrolidinyl]carbonyll-2,3,4,9-
tetrahydro-1H-carbazol-3-yllamino]carbonyl]-2-
methylbutyl] carbamate,
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5 phenylmethyl [((1S,28)-1-[[[(3R)-3-[[[4-
(aminocarbonyl)phenyl]amino]carbonyl]-2,3,4,9-
tetrahydro-1lH-carbazol-3-yllamino)carbonyl]-2-
methylbutyl]carbamate,
2,3,4,9-tetrahydro-3- (3-phenylpropyl)-N-(2-

10 pyridinylmethyl)-1H-carbazole-3-methanamine,
phenylmethyl [(1S,28)-1-[[[(38)-3-[[[(1ls)-1-
(hydroxymethyl) -2-methylpropyl}amino] carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yllamino] -
carbonyl]-2-methylbutyl]carbamate,

15 2,3,4,9-tetrahydro-N-[(1S5)-1- (hydroxymethyl)-2-
methylpropyl]-3-(3-phenylpropyl)-1H-carbazole-3-
carboxamide and
(28) -3-methyl-2-[[[2,3,4,9-tetrahydro-3-(3-
phenylpropyl)-1H-carbazol-3-yl]lmethyl]amino]-1-

20 butanol.

10. The compound as claimed in any of claims 1 to 5, 7
or 8, where the radical R’ is a hydrophobic radical
including alkyl, aryl and/or hetaryl structures.

25
11. The compound as claimed in c¢laim 10, where the
radical R’ is selected from the group consisting of
a 2,3-biphenylpropionylamino radical, an
indanoylamino radical, an indolylacetylamino
30 radical, a 2-naphthylacetylamino radical, a 3-
propionylamino radical, a phenylmethylcarboxamide
residue which is substituted on the aromatic
system, a phenylhexylamine residue and a
phenylpropyl radical.
35

12. The compound as claimed in claim 11, where the
compound is selected from the group consisting of
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(38)-N-[(1S)-1- (aminocarbonyl)-2-methylpropyl] -
2,3,4,9-tetrahydro-3-[ (1H-indol-3~-ylacetyl)amino] -
1H-carbazole-3-carboxamide,

10 (38)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl] -
2,3,4,9-tetrahydro-3-[(2-naphthalinylacetyl) -
amino] -1H-carbazole-3-carboxamide,
N-[[(3R)-2,3,4,9-tetrahydro-3-[[(28,38)-3-methyl-
l-oxo-2-[ (1l-oxo-3-phenylpropyl)amino]lpentyl]-

15 amino] -1H-carbazol-3-yl]carbonyl]-L-valyl-L-
aspartamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl] -

2,3,4,9-tetrahydro-3-[[ (4-methylphenyl)acetyl]-
amino] -1H-carbazole-3-carboxamide,
20 N-[(1S)-1- (aminocarbonyl)-2-methylpropyl]l-2,3,4,69-

tetrahydro-3-[[ (4-methoxyphenyl)acetyl]lamino] -1H-
carbazole-3-carboxamide,
(3R)-N-[(1S8)-1- (aminocarbonyl)-2-methylpropyl]l-3-
[[ (3-bromophenyl)acetyl]amino]-2,3,4,9-tetrahydro-
25 1H-carbazole-3-carboxamide,
(3R)-N-[ (1S) -1- (aminocarbonyl) -2-methylpropyl] -3-
[[(4-fluorophenyl)acetyllamino]-2,3,4,9-
tetrahydro-1H-carbazole-3-carboxamide,
(3R)-N-[(1S)-1-(aminocarbonyl)-2-methylpropyl]-3-
30 [[ (4~chlorophenyl)acetyllaminol-2,3,4,9-
tetrahydro-1H-carbazole-3-carboxamide,
(3R)-N-[ (1S)-1- (aminocarbonyl) -2-methylpropyl] -
2,3,4,9-tetrahydro-3-[ (6-phenylhexyl)amino]-1H-
carbazole-3-carboxamide,
35 6,8-dichloro-2,3,4,9-tetrahydro-3- (3-phenyl-
propyl)-1H-carbazole-3-carboxylic acid and
ethyl 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-
phenylpropyl)-1lH-carbazole-3-carboxylate.
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yllaminolcarbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-

15 (hydroxymethyl) -2-methylpropyl]amino] carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yl]lamino] -
carbonyl]-2-methylbutyl]carbamate,
(28)-1-[[[(3R)~3-[[(4-chlorophenyl)acetyl]lamino] -
2,3,4,9-tetrahydro-8-methoxy-1H-carbazol-3-

20 yvl]lcarbonyl]-2-pyrrolidinecarboxamide and
6,8-dichloro-2,3,4,9-tetrahydro-3- (3-phenyl-
propyl)-N- (2-pyridinylmethyl)-1H-carbazole-3-

methanamine.

25 15. A pharmaceutical composition comprising at least

one compound as claimed in any of claims 1 to 14.

16. The pharmaceutical composition as claimed in claim

15, where the compound is present in a unit dose

30 of from 1 pg to 100 mg per kg of a patient’s body
weilght.

17. The pharmaceutical composition as claimed in claim

15 or 16, where the compound 1is present in

35 combination with at least one further active
pharmaceutical ingredient and/or pharmaceutically

acceptable carrier in the composition.
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the treatment of pathological states mediated by G
10 protein-coupled receptors.

21. The use of a compound as defined in claim 1, but
including the compounds specifically excluded in
claim 1, for producing a pharmaceutical remedy for

15 inhibiting gonadotropin-releasing hormone.

22. The use as claimed in claim 20 or 21 in male
fertility control, in hormone therapy, treatment
of female subfertility or infertility, female

20 contraception and tumor control.

23. The use of a compound as defined in claim 1, but
including the compounds specifically excluded in
claim 1, for male fertility control or for female

25 contraception.

24. The compound as claimed in claim 1, where the
compound is selected from the group consisting of
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-

30 (aminocarbonyl) -2-methylpropyl]lamino] carbonyl] -
6,8-difluoro-2,3,4,9-tetrahydro-1H-carbazol-3-
yvllaminol]lcarbonyl]-2-methylbutyl]carbamate,

phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,28)-1-
(aminocarbonyl) -2-methylbutyl]amino] carbonyl]-8-
35 methoxy-2,3,4,9-tetrahydro-1H-carbazol-3-

vllamino]carbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,2S8)~1-
(aminocarbonyl) -2-methylbutyl]amino]carbonyl]-6, 8-
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dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yllaminolcarbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3~[[[(18)~-1-
(aminocarbonyl) -3-methylbutyl]amino] carbonylj-6, 8-
dichloro-2,3,4,9-tetrahydro-~-1H-carbazol-3-
yllamino]carbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-
(aminocarbonyl) -2-cyclohexylethyl}amino] carbonyl] -
6,8-dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yllamino]carbonyl] -2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-
(aminocarbonyl) -2, 2-dimethylpropyl]amino] -
carbonyl]-6,8-dichloro-2,3,4,9-tetrahydro-1H-
carbazol-3-yllamino]carbonyl] -2-methylbutyl]-
carbamate,

phenylmethyl [(1S,2S8)-1-[[[(3R)-3-[[[(18)-1-
(aminocarbonyl) -3-phenylpropyl]amino] carbonyl] -
6,8-dichloro-2,3,4,9-tetrahydro-1H~-carbazol-3-
yllamino]carbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(18)-1-
(aminocarbonyl)-2-methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yllamino]carbonyl]-2-cyclohexylmethyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,2S)-1-
(carboxy)-2-methylbutyl]lamino] carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
vl]Jamino]carbonyl]-2-methylbutyl]carbamate,
phenylmethyl [(1S)-1-[[[(3R)-3-[[[(1S,28)-1-
(aminocarbonyl) -2-methylbutyl}amino]}carbonyl] -6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yvllamino]carbonyl]-2-(4-hydroxyphenyl)ethyl]-
carbamate,

phenylmethyl [(1S)-1-[[[(3R)-3-[[[(1S,2S8)-1-
(aminocarbonyl) -2-methylbutyl]amino] carbonyl]} -6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
vllaminolcarbonyl]-3- (4-hydroxyphenyl)propyl]-
carbamate,

phenylmethyl [(1S)-1-[[[(3R)-3-[[[(1S,2S8)~-1-
(aminocarbonyl)-2-methylbutyl]amino] carbonyl]-6, 8-
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dichloro-2,3,4,9~-tetrahydro-1H-carbazol-3-
yvllamino]carbonyl]-3-phenylpropyl]carbamate,
phenylmethyl [(1S)-1-[[[(3R)-3-[[[(1S,28)-1-
(aminocarbonyl) -2-methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yllamino]carbonyl] -3-methylbutyl]carbamate,
phenylmethyl [(1S)-1-[[[(3R)-3-[[[(18)-1-
(aminocarbonyl) -3-methylbutyl]amino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3-
yllaminolcarbonyl]-3-methylbutyl]carbamate.

A pharmaceutical composition comprising at least

one compound as claimed in claim 24.

The pharmaceutical composition as claimed in claim
25, where the compound is present in a unit dose
of from 1 pg to 100 mg per kg of a patient’s body
weight.

The pharmaceutical composition as claimed in claim
25 or 26, where the compound is present in
combination with at least one further active
pharmaceutical ingredient and/or pharmaceutically

acceptable carrier in the composition.

A method for preparing a compound as claimed in

claim 24.

The compound as claimed in claim 24, for use as

pharmaceutical remedy.

The use of a compound as claimed in claim 24 for
producing a pharmaceutical remedy for the
treatment of pathological states mediated by G

protein-coupled receptors.

The use of a compound as claimed in claim 24 for
producing a pharmaceutical remedy for inhibiting

gonadotropin-releasing hormone.
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The use as claimed in claim 30 or 31 in male
fertility control, in hormone therapy, treatment
of female subfertility or infertility, female

contraception and tumor control.



