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15. Technical background

The structural element which is common to all members
of the family of G-protein coupled receptors (GPCR) is

the presence of seven  transmembrane ‘alpha-helical .
20 segments which are connected together by alternating
‘intra- and extracellular loops, with the amino terminus
being located on the extracellular side and the cérboxy
‘terminus being located on the intracellular side. The
‘ family of GPCRs can be divided into a plurality of
25 'subfamilies (essentially family A, B and C) with
. further sequence homologies within theseé subfamilies.
Singce GPCRs are mainly involved in signal reception and
7+ transduction, a large number of physiological functions
are influenced by them. GPCR ligands are therefore

30 potentially suitable as medicaments for the therapy and
prophylaxis of a large number of pathological states. A
‘brief survey of diseases which can be treated with GPCR
ligands is given in S. Wilson et al., Pharmaceutical

News 2000, 7{3) in Table 1. -
'35 | ' | | _

- The majority of known GPCR- ligands has a peptide

- structure. However, peptide receptor ligands frequently -
_'have sdmé*serious disadvantages such as, for example,




why there has recentIy been an. intensified search for ligands. in the

formof small,: non-peptide nolecules. A special part is played in the

'search: for noveI non 5 peptide. receptor | i gands.. by solgdpmedpos = -
"pri-vil eged™ structures These . prT |-eged structures are the basic
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partlcul armec éz?fserﬂﬂﬁéé"c‘? Ofl J‘.:tlzc?xs'ss OfofGP varl%ew}:r.rse proteases,
. however, more r_ecently the frequency of examples of.
compounds which, by reason of their three-dimensional

20  structure, fit Well into the active binding region of
"varn.ous enzymes has increased {(cf. M. Whittaker, Cur.

. Opin.. Chem. Biol. 1998, 2, 386; A.S. Ripka et al.,

‘J;-bid'., 441). Such “privileged structures” have already

been described for GPCRs too. Examples - thereof. are,

25  Dbesides the aforementioned benzodiazepines, also
peptbids_,, 4-substituted 4-arylpiperidines, - but -also

specific rigidized B-turn mimetics (B.A. Bunin et al.,
Ann. _Rep. Med. Chem. 1999, 34, 267; R.N. Zuckermann et

: al., J. Med. Chem. ‘1994, 37, 2678; G.C.B. Harriman,

30 Tetrahedron Lett. 2000, 41, 8853). A review of this is

to be found in A.A. Patchett et al., Ann.. Rep. Med.

Chem. . 1999, 35, 289. The tetrahydrocarbazole
derivatives of the present invention provide a further

- .class of"-“privileged_structures"- for GPCRs.
35 . o

.~ Although the present invention ﬁrovides ligands for
. GPCRs in general, the compounds provided by the present
'Alnventlon are suitable in particular as ligands for a
part_lcular Arepre.senta_tlve of the class of GPCRs, namely




5. GnRH'i's a hormone which is. synt hesi zed. .predor'n"nantly, but not,
-exclusively, in mammals by nerve cells of the “hypothalamus, is transported
via‘the portal- “vein into the pituitary and i's deli ver ed4 wne2086nt r ol T ed

manner - to the gonadotrophic cells. I“'nt3er actlon of GiRHwth 10 its
" receptor. . gg%z}h seven transnenbrape "stinul ates the
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rel eased . by GhRH, stinulat i of sex steroi ds- and ganete
maturation in both sexes. In addition to GiRH (-also referred to as
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male fertility control |n co Wth arep acement
andr ogeris. SpEmgntgse. they mpa?g’@tépnem@ aneigasestaf cgnpadetlrmpih GnRH
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secretion: (pj})era !hSt s, initial about oversStinmulation of the
pituitary, ll ed rjfé'qre'g OFRPALSs it oﬁ&dot%%%?n Lateidd zdmg seermere oi d

rel ease. - -(I31): lahd ubel PDflbe-stimulating hormone (FSH), which are
15 gonadotropins released . by - GnRH, stimulate the
production of sex steroids and Qamete maturation in
both sexes. In addition to GnRH (also  referred to as
GnRH1), there are two further forms of GnRH, namely
. GnRHZ and 3.
20 '
The GnRH receptor is used as pharmacological target in
- @ number of disorders which depend on functioning sex
-hormone production, for examp'le prostate caincér,
premenopausal breast cancer, endometriosis and uterine
25 fibroids. GnRH superagonists or antagonists can be
employed successfully for these disorders. A further
..~ possible indication is, in. 'particular, male fertility
= -control in comblnatlon with a replacement. dose of
-:-androgens '

-~ . One. advantage of GnRH  antagonists compared Wlth GnRH
superagonlsts is their direct activity in blocking
gqnadotrop:.n secr—étion.- Superagonists initially bring

- about overstimulation of the pituitary, leading to

35 increased gonadotropin release and sex steroid release.

This hormonal response is terminated only after a -
jgertgin delay on the . basis of desensitization: and
: QownreQulatibn of . GnRH - receptor concentrations.. It is

j:here.fgre‘possible 't.hat._-GnR_H superagonists, both:.alone




Thi's hornonal certa| n deI ay dovvnregul ation response i's term nat ed onIy
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di scl osed gg”ﬁ%ﬁrpe&%@d%%ﬁo% GrisdSs f‘*&?’ PP W97/ 14682.
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nove 1gP %g¥%re, the synthe51s of peptide GnRH antagonists
is - complicated and costly by comparison - with' -non-

peptide compounds.

. Quinoline derivatives are disclosed as non-peptide GnRH
20 antagonists for example in WO 97/14682. However, it has
not  been possible to date to put any non-peptide GnRH .
" antagonists on the market. |

Technical problem
'The=problem on which the preSent;inﬁentioh'isﬁbased'is
to provide novel compounds which are suitable for the
treatment - of  GPCR-mediated pathological states and

: display in particular : a _GnRHuinhibiting-‘ (GnRH- .
30 antagonistic) = effect. The novel GPCR ligands;.
'-preferably‘GnRH antagonists, ought where possible to be
‘superior to known peptide compounds and represent an =
'effectivé alternative or improvement ' in relatien -to
known noh»peptide compounds. The novel GPCR ligands,
35 - especially GnRH antagonists, should in particular have '
| “high activity and, where possible, a - high  oral

-biocavailability. Their synthesis ought moreover - to be

possible simply and - at minimal cost. The present

invention‘ alsofrprovides pharmaceutical compositions




35 especially GaRH antagoni sts, should in particular have high activity
and, where possible, a - high oral. bioavailability. Their synthesis ought
noreover to be possible sinply and at _minimal cost. The pgAd¥emi006 nvention
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novel non-peptide GPCR ]igands, [n particul ar, GiRH antagonists. A further
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li-gands, -preherabllaGERiRmMmgonisistsf or.. use as pharnaceutical remedy and -
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a manmmal , in particular a human. 15 Al these€ probl éns are surprisingly
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derivative?@%a '4% %ﬁ9§9é%Wnﬁqﬁﬁ%§4ﬁi¥ éﬁﬁ?ﬁﬁﬂn¥ﬁe%}KI%nediated

pat hol ogi cal states, preferably for inhibition-of GhaRH;, in.a mammal, in

oparticyar , N, - throwgh . .adm nLst ion aof, the_tetrahydrocarbazol e
_ deriva%?veg%'or t EN%EE g? ﬁﬁéq?%tééﬁégroégﬁﬁgg%lgr%%%?ga FVEE%FSP 25.
“produci ng pRamEcewde cal meEhedi £orf dihea hereaaemienef oEPCRERERI akdiat ed

pat hol ogi cghesloalofi.caln RarddsCulA Sdres GaRiE BOEDLKLoP;  BHITBLXnOT ! e

i nvention. ,Di scl osed _herein are naqvel tetrahydrocarbazofe erivatives of
t he gener ai*% G MAFERad) 10y pagticidary &)ddmast. t he present invention, there
is provided a conpound of the general forrmula (I) - 5a 14 June 2006

15 All these problems are surprisingly solved by the

provision of the novel tetrahydrocarbazole derivatives,

- 0f the pharmaceutical compositions which compfise these

tetrahydrocarbazole derivatives, of . the method for

_ ;preparing these tetrahydrocarbazole derivatives, and of

20 the method for the treatment -of GPCR-mediated

- pathological states, preferably for inhibition of GnRH,

o in a mammal, in particular - a human, through

administration of the ' tetrahydrocarbazole derivatives

or the use of the tetrahydrocarbazole derivatives for

25 producing pharmaceutical remedies for the treatment of

. GPCR~mediated - pathological states, in -particular for
 GnRH inhibition.

Summary of the invention.

Disclosed | herein are novel tetrahydrocarbazole

_derivatives of the genéral-formula (I).

In a first aspect of the present invention, there is

' provided a compound of the general formula (I)




in which the radical RLis a hydrogen aton1 a - CB aIkenyI 10 or a Cl-C6
~al-kyl radical and may optionally be substituted by an aryl, hetaryl radical
or the group - COOR', where the aryl or hetaryl radical hﬁyul’me’l(lﬂﬁbsti-tuted
by up to three substituents whi ch-dre sel ect ed |ndependently of one

. anot her 15 fromthe group con5|st|ng of -NO2, -CH3, -CF3, -0OCH3, -OCF3 andi;

~ hal ogen atons, and the radical R' is a hydrogen atom a C -Cl2 alkyl, a
C-Cl2 aral kyI an aryl, hetaryl radical or the: group -000H3 and nmay .
~optionally be substi t ut ed by 2qﬂone gbstituent selected fromthe group

- consisting of -CONH2, -CIX%E? s SO2CH3 and aryl radicals; hal ogen
atom the group - COON, - CONHZ, ‘the radicals R2, R3, R4 and RS
~are each 25 independently ofd

_ i ydrogen atom a -NO2, -CN, a
C3-C6 alkyl, a Cl.-C6 al ken

ne 2006 - 5b - al koxy, a
Cl- Cl2ar al kyl , anaryl or het ar radi cal R6i s the

~.group- CONR8BR9, - COORS, 5 CHZ2NRS or a Cl-Cl12 al kenyl

radi cal ~ which is optionally subiy

the radicals R8 and R9, where
- of one anot her a hydrogen
atom a Cl-Cl2 alkyl, a 10 C1-Cl2 ara 'ﬁ? Cl1-C12 hetaral kyl, an aryl or
hetaryl radical, each of which may beRsubstituted by one or nore
substituents sel ected fromthe group consisting of -OH -NH2, -CONHRLO,
-COOR10, NHC(=NH)-NH2 and hal ogen atons, 15 where. the radical R10 is a
hydrogen atom a Cl1-Cl2 alkyl, a Cl- aral kyl, an aryl or hetaryl
radicad and is optionally substitute y the group

in which

. the radical R! is a hydrogen atom, a C;-Cg alkenyl
10 or a C;-C¢ alkyl radical and may optionally be
substituted by an aryl, hetaryl radical or the
group —-COORn, where the aryl of hetaryl radical
may be substituted by up to three substituents
_ , which are selected independently of one another
15 | ~ from the group consisting of -NO,, -CHz, -CFs,
-0CH;, ~OCF; and halogen atoms, 'and
the radical R is a hydrogen atom, a C3-Ci» alkyl,
ahcl-—Cn. aralkyl, an aryl, hétaryl radical or the
group -COCH; and may optionally be substituted by

.20 ~ one substituent selected from the group consisting
of -CONH,, -COCHz, -COOCH3, =-SO,CHz and' aryl
radicals; ' ' '

) the radicals R? R>, R* and R®° are each
25 a independently of one another a hydrogen atom, a

-~ halogen atom, the group -COOH, -CONH;, -CF3;, -OCF3,
.~ -NO;, -CN, a C;-C¢ alkyl, a C;-C¢ alkenyl, a Ci1-Cs




-CON(R) 2' or where the radicals R8 and RO may together forma 20 cyclic
structure whi.ch consists either exclusively of carbon atons or a

- conbi nation of carbon atons and heteroatons; the radi cal IRFus2@o6hydr ogen
.atom -a Cl1-Cl12 alkyl, a 25 Cl1-Cl2 al kKenyl, a Cl-Cl2 aral kyl, an aryl or
hetaryl radical,_ the group -NR 12R13" - NHCOR14, - NHCONHR14, - NHCOOR14 or
NHSC2R14 and’ may2Hp®¥vnal 8y Be-Cisubsripilivdd bgnonerydl nore shdfstivluent s
sel-ected from theggeeup consisting of -OH -NH2, CONH2, 30 -000H and

hal ogen atons, the radicals R12 and R13 are each independently of one _
_anot her. a hydrogen atom a C2-C6 al kenyl or a Cl-Cl2 al kyl radical and may
optionally be stlstitadirhby Fneier mhee Frvupor _b@mﬂw 35-¢aoi¥al s- which

in turn nay be. s Ui ed t £e subtl uen cte

[ ndependent |y of L{%%%h i.“ri'ot @%fcnﬁ?ﬁ@g?&u nsizs ﬂ%z‘caICHBl

- CF3, -OCH3, wﬂ&@hdlmamgwalmsubscltanddt be the (zaddzmalls R
.hydrogen atom gfglg€12 alkyl, a Cl1-Cl2 al kenyl, a Cl1-Cl2 aralkyl, an aryl

or hetaryl radical whi'ch may optlonaBIIy be  substituted by one or nore
substituents se&a%& the gindivals Rip assh sarageath- Nodepeadentlerl ],

~Cr3l -OCF31 - Odt -dd1ah8ehefORyardfil ac NG, ¢, MO, aNHOOORLL
and h gen at oj and th dicals_ Ra, R', Re, and Rf"are each 10

;
'i hdepzin@entl'y 0 oﬁ@ aﬁﬁf‘ﬁgyia h?/dr%’gé?ﬂatl&ﬁ’ﬁa%ﬂfﬂjogeﬁnat &Yt h8%gr oup
-000H, - CONH2, h@lﬁﬁryl@é’ﬂh.ca—lNO?eaclﬁ]\bfawﬁlc%r@j(yﬁe §3b68ialkedgy, an
aryl or hetary radical ; 15 w t 0 tha the CcOo ound f the
general fornul %i)y(l h%s Pot %ﬂo ect’ é’gj%t?jb gFS&ﬁc 861ns PPngt g

-am no- 1, 2, 3grgupt eqorsﬁwammr bdz ot @H, 3-08l;b0XxydONHRIC d, ~COOR™

3- am no- 6- net hoxypl c¢=Ruf-nhgt LA PGELRAZOLEs 3- carboxylic acid, "3-anino-6

15 where the radical R is a hydrogen atom, a C;-Ciz
alkyl, a C;-C2 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

- 20 . cyclic structure which consists either exclusively
of carbon atoms or a combination of carbon atoms
and heteroatoms;

- the radical R’ is a hydrogen atom, a C;~Ciz alkyl, a
25 Cy-Ci2 alkenyl, a C;-Cj;; aralkyl, an aryl or hetaryl
radical, the group -NRZR!3, —NHCOR“L-, -NHCONHRY,
“NHCOOR™ or -NHSO,R™ and may optionally be
substituted by one or more substituents selected
. from the group. consisting of -0H, -NH;, -CONH3,
30 —COOH and halogen atoms, ' | o
' the radicals R and R' are each independently -of
- one another a hydrogen atom, a Cz—Cs‘ alkenyl or a "
Ci1-Cy2  alkyl radical and may optionally be
~ substituted by one or more aryl or hetaryl
35 | radicals which in turn may be substituted by up to
- three substituents selected indepéndently of omne
another from the group consisting of -NOz, -CHs,
'—CF3,' -OCH;, -OCF; and halogen atoms, P




- 20 benzyl oxy- 1, 2,3, 4-t et rahydr ocar bazol e- 3-carboxylic acid,

3-acetam do-1, 2, 3, 4-t et rahydrocar bazol e-3- carboxylic acid, nethyl
3-acet am do- 1, 2, 3, 4- tetrahydrocarbazol e- 3- car boxyl at e, (lﬁhﬁﬁﬁwﬁ§l 3-
acet ami do- 1, 2, 3, 4-t et r ahydr ocar bazol%: 3= carbox 25 ylate or

3-tert- butoxycarbonylanlno 1,2,3,4-tetra- hydrocarbazol e- 3-carboxylic acid.

In a second aspggly; fhar gaggeglchucQLrgJOQ RS JUH cgtﬁﬁorrglée @&t | east

- one.of the novel tetrahydrocarbazole derivatives of e generalr?ornula'
(1) are provi de@l*¥4. JGhe“o6os phkanyhir @ aSpeoe, aRdkylesat REVENti on

provi des tetrabydraﬁaﬁh@ﬂpleré@itaﬁtwwﬁadﬁ tﬁ@ygquhﬁoﬂaﬂﬁﬁﬂabe(l) for
Jnvention, _ther

use in therapy BB g L E h,aspect of the gres g

provi ded a met hod FPor b 8% ¥ gPRe ¢ Sp iRt S0 S qﬁﬁ%?“ )ySétegEpine

above, 5whi ch coﬁp&mse@heaxummmduconglatdngpouﬁd €mojorﬁuHa,(LXnﬂﬁ wh|ch R
is 10 hydrogen_ @y congg-5|ng g sul (Qphy SUbEF?h”EEd éggéohe

.derivative with Sui t su sfl Phenyl"hydrazi ne derlva €é or a
salt thereof; b7N%@@HHB|ng‘QHEQQBouﬁﬂubﬁhabmgﬁmaa¢¢msrn which RL is 15
hydrogen, by reacting a suitably substituted carboxylic acid and a suitably

substituted am ne co one giye sujtably substituted carbamate group
at either R6 ord®$:t gb?ﬁaﬁcﬁgg ggcoﬁ%ouﬁ%} K f%?@nﬁuttaém‘% e&Cchhi ch R1

i's olhber than hy:ﬂbp@ecmexbmy eat | dige alinHHEY dar |magk@/en dgpbalonati ng a
conmpound of for n which RL is conpoy nd of formula
R1- X, mherelnI%Fié%ént?ép%an%hﬁe%ﬁ? g%%f'abggaugsavg Bhat FF3does not
25 represent hydﬁbgen{nhndaXCrdnreﬁEqQk ach ety i atkorpupandpryplodei ng a

conmpound of fo%?g )r%agégjﬁ1natlng a correspondi ng conpound of fornula
(I') froma soli erei'n the conpound is bound to a solid phase by a

30 tether severing of whi ch generates the group R6; or e) renoving one or
or € P Ot eCt | Ngrigid Upife f pLBY Bso CLRAES R AGnSOIREUBE Rhel YdRdhL!) 11
protected fOrmformula (I) is not selected from the group
consisting of 3-amino-1,2,3,4-tetrahydrocarbazole-
3-carboxylic acid, 3-amino-6-methoxy-1,2,3, 4~
_ tetrahydrocarbazole-3-carboxylic acid, 3-amino-6-
20 benzyloxy-1,2, 3, 4-tetrahydrocarbazole-3-carboxylic
' acid, 3-acetamido-1, 2,3, 4~tetrahydrocarbazole-3-
- carboxylic acid, methyl 3-acetamido-1,2,3,4-
tetrahydrocarbazole-3-carboxylate, (-)-menthyl 3-
acetamido-1,2, 3, 4~tetrahydrocarbazole-3-carbox~
25 ylate or 3—tert—butoxycarbonylamino—l;2,3,4~tetra4
: hYdrocarbazole—3—carboxylic acid.

-~ In a second aspect, pharmaceutical ¢ompositions which
- comprise at least one of the novel tetrahydrocarbazole
'derivatives‘of the general formula (I) are provided.




- 6a In a further aspect, the-pr"e_sent invention rel ates to the use of a
~tetrahydrocarbazol e derivative of the general formula (I) for manufacture

~of a nedicanent for the treatment of GPCR mediated pathollddrea?0® ates, in

5 particular for inhibition of GhRH gThe present invention |ikew se
relates to a nmethod for the treatnment of GPCR- nedi ated pat hol ogi cal
states, in particular for inhibition of GaRH, in a mamml, preferably a
human,  wher eaantbfifdct hgpeabhpunthef mpresapbunidnwvéntheni nvenvidas10 of the
general foratlayhlhchonadnl oi shenedbq the, s mpmal,c preher ably,the humn,
requiring suc 4 tFeathent. Ina fifth aspect of 4%6 present 1nvention,
‘there is (1b peovirdedinhehesepryf a conpound as defined above for the
manuf acture of a medi canent for the treatnent of pathol ogical states
medi ated by G protein-coupled receptors. 20 In a sixth aspect of the
preserit i hfvent iforirtthepapest phovildedprasente lofveatdonpouriters defined in
the first , 2P I udi.ng qg?;q_pu d LL I uded in
the fi rstpg%gg(gfg%l o%?%}?&n&%?a@?& S of “a er%glﬁ@g%\gﬁt %?ory?ﬁrﬁl %%ti ng
gonadot r opf h- 22| dafingd 2Bower momkch | pompskyent h aspect of the present

. invention, there is provided a conmpound as defined in the first aspect,

but includi .Conpou i fi-call xcl d.in the,30,first aspect,
for use i%PnE?é)td grlﬁlg’l it yg(grﬁo%?lf?rg(ﬁ 8F‘c ?Eoor @rﬁal gflgorllflr e‘{qélelpcthi gpr‘l. 1H an ei ght h
aspecto of hgdieopersenbyi nvedhidensihher e gpr oviwlethisl phar gwisett teodd
conposition ongri sing a 351 east aone conpound as defined, above. - 6b 14
June 2006CHHECHPERLRARE il W divtlitdnaPl ySPibabdEs st hodteor

preparingoi &4y Bhygrosahbagol evderiyati vess of ¢ thegefieral  formula (1). This
met hod conprises for exanple the steps
b) producing a compound of formula (I) in which R' is
15 hydrogen, by reacting a suitably substituted carboxylic
acid and a suitably substituted amine component to give
a suitably substituted carbamate group at either R® or

RT;

20 c¢) producing a compound. of formula (I) in which R is
other than hydrogen by reacting an anion derived by
deprotonating a compound of formula (I) in which R! is
hydrogen with a compound of formula R'-X, wherein R! has
the same meaning as R!' above, save that it does not

25 represent hydrogen, and X represents a leaving group;

d) producing a compound of formula (I) by eliminating a
corresponding compound of formula (I) from a solid phase
wherein the compound is ‘bound to a solid phase by a

30 - tether severing of which generates the group R%; or

e) removing one o©or more protecting groups from a

3correSponding-c§meund of formula (I) in protected form.




of condensation of a cycl ohexanone derivative, which is 5 tethered to a
solid phase and is expediently substituted, with a suitably substituted
“phenyl hydrazine derivative, a subsequent derivatization %ﬁﬁﬂi § on the
desired structure of the final conpgqﬂp__and finally elimnation fromthe

- solid phase and isolation of. the 10 product. Detailed description of the
invention In a first aspect of the present invention there is 15 provision
of novel tEmrahyﬁmidasrﬂ)azs]bectp'nm@&ncts;:@éeﬂteingeﬂﬂah frefiatles (19 14 June

2006 min ich the radical Rl is a hydrogen at a C2-C6 | kenyl or a
Gro 0ol yb P adithr Had mybperdidery the e e anaPFLUFEaEy 2h a9T. hetaryl
radi cal orgéhergt ofiprmuCOORLL, fmdﬁemﬂmifeoamtle @f hetngrdil cagditcatoray beI :
substituted by, u thre |tu S ich a ect ed i ndependently
of one ano %rtFQSEWFHE é’od%gﬁ% F%%hBFthRé?gl %LBFt?%ﬁff - , - OCF3
alng _Palfogeparg%mmfoﬁMMm&mhcﬁ (RiHHJ srkae hgyﬂ:fl agen mmntﬁoﬁéogié ’
-al ky ar etary |ca r 0 an
nmay optlon§1¥?wb%esﬁ%t%%?%tga mgﬁg S&ngl qédg§ é#h%ﬁe group
conS|st|ngn®a1aﬂéd (I@ﬁﬁhokdaiaﬂi - CRACHES, SEBCFBp@ﬁﬂl@myérradf@@JS t he
‘radi cal s a e each |nde dent | one _a her a -
‘hydr ogen- a}ré)l?ﬁ% tjn?ﬂ 08% R%E tHe 9 al gf%@_by 283, - NC2,

-CN, a Ci1- v@fﬁeﬁé kit , o B 6 1. el - a%mahtke:wla cﬁox@imﬁﬁd akoxtys n&dntGléh ar al kyl
an aryl

chetaryl radi t he .r adi th CONR8R9 - COORS,
-CHzNF%é’Rg iy e[ﬂ%rflé;a E%é%‘ac|1§?a| &anyﬁd%ﬁ%%%%’f’%ﬂ. cHCis

opt|onalIynammﬁﬂ;tlnpaéﬂorabh@ ratgheal shidfarand R2quilrehe theutad|cﬁls R8 and
R9 are each i nde endently of one another a hydrogen atom a Cl-Cl2 al kyl,

a Cl-C12 éﬁ%ﬁ?&ﬁ‘r“é Cl-C12 hetaral kyl, an aryl or hetaryl radical, each of
whi ch-may be substituted by one or

In a fifth aspect of the present invention, there is
15 provided the use of a compound as defined above for the
Vmanufacture of a medicament for the treatment of
pathological states mediated by G protein-coupled

receptors.

20  In a sixth aspect of the present invention, thereris
provided the use of a compound as defined in the first
aspect, but including the compounds specifically
excluded in the first aspect, for the manufacture of a
medicament for 'inhibiting gonadotropinwreleasing

25 hormone.

- In a seventh aspect of the present invention, there is
provided a compound as defined in the first aspect, but
including the compounds _spécifically excluded in the

30 first aspect, for use in male fertility control or for

female contraception.

:In_an_eighth aspect Of'the present inventioh,‘there is .
"provided a pharmaceutlcal composition comprlslng t -

-”ff35ftleast one compound as. deflned above




- 8 nor e substltuents sel ected fromthe group consi sti ng of - OH, -NH2,

‘- CONHR10, - COOR10, -NHC (=NH) -NH2. .and. hal ogen atons; where the rad| cal
R10 is a hydrogen atom a Cl-Cl2 alkyl, a Cl-Cl2 aralkyl 14 Jane HBP1 or
hetaryl radical and is . optionally sug)t?t_ltut ed by the group -CON(R11)2, or
where the radicals R8 and RO may together forma cyclic structure which
consi'sts either exclusively of carbon atoms or a conbination of carbon -
at ons--and Metepaatens; lﬂlgehheoﬁaddﬁatlaﬁal5yaph&ﬁi@@@“aafﬁ@ﬁﬂho@--:EB-I:C]-Z

alkyl, a Cl.Cl2.alk L8 Cl-C12 aralkyl . an an gyl o etaryl radical,
the group PREYIRIZY NF&KP!% det %r ‘?tfand may
opti onal | yfbemsmlast(m ut EHléSmbyhﬁdecﬁﬂhpﬁ’DE@s smﬁtekmpté 51@43 egt@@f romthe

group consi.sti n% h EH COC]—Ia’:md hal ogen at the
‘radicals R?3 &R% §T§35r18 e&h 3 n%%ﬂ?é’rﬂq%eof VAR h et AC chf?ogen
atom a5 C2t€6hakkanylteor a Cls6l2d 20pkdky| raadi caksandegpydophtDpal |y be
‘substituted e, or ryl. o tar radicals which in turn my be
Subst i tut e ESRTEBte nPeEh L SEEFaBAY coURPEET WEEH | HGRERRIET SIS one
~anot her frdarrtihetgveppacsﬁssétmegt 0briNORizafdBn d&FSndin®B, th&CF3 and
~ hal ogen at d the radi R14 i,s hydrogen atom_ 6 a_Cl1-Cl2 al kyl, a
Ol Cio al k8 trei éL]C Snal R t%ﬁw 5&9?‘? d Cﬁ% PR o5k may
opti onal | yeﬂ)ﬁam$tlbﬁiblh utfe@mbytmesetldn@hag,estmm i taemtaslaﬁl eat echd rom t he
group . éinsistin of -N02, -CH3, -OR11, -CF3, -OCF3, -OH, -N(R1l1)2,

OCO{ , - CONH2, -NHCONHR11l, -NHCOCOR' and hal ogen atons; and the

- rad| cals Ra, Rb, R Rd, Re and Rf are each independently of one another a

hydr ogen a . . ( -OOOH -CONH2, -CF31 -OCF3, -NO2,
-CN, a 35 EECEIP R Y hetaryl radical; with the
provi so that t he corrpound of the general formula (1) is not selected from

t he grou onS|s in 3-amn 3, 4-tetrahydrocar bazol e- 3-carboxylic
9 P f %1rgt aspect o% the present f&venéﬁon there 1is y

15 provision of novel tetrahydrocarbazole compounds of the

general formula (I)




14 June 2006 - 9 acid, 3 am no- 6 nethoxy 1, 2, 3 4- tetrahydrocarbazole 3-
car boxylic acid, 3-am no-6-benzyl oxy-12, 3, 4 .

tetrahydrocarbazole 3-carboxylic acid, 3- acet ani do- - - 14 June 2006 -
1, 2,3, 4-tetrahydrocarbazol e- 3- carboxyll acid, methyl
3-acet ani do- 1,2, 3, 4-t et rahydrocar bazol e 3- carboxylate (-)-menthyl
~ 3-acetam do-1, 2, 3, 4-tetrahydrocagd [s 3- carboxyl ate or .

3-tert- butoxycarbonylanlno 1, 2{ 4->>4 Yy dr ocar bazol e- 3- Carboxyllc aC|d
: onpounds of the general formul a

(1) as indicated above with al“
radi cals contained in (I), R
~hetaryl al kyl -radi cal. 15 The ba:
.conmpounds which are specifically exc
within the definition of the ;;g raI
-Maki- et al. 20 in Chem Pharm Bu 1973,
Mllet-et al. in Letters in Peptlde Sci.ence 1989, 6, :1221-233. The terns
i ndi cated for explanation of the conpounds of 25 the general formula (1)
have in particular the follow ng neaning: Cl-C6 or Cl-Cl2 "al kyl radical"
means a branched or unbranched, ‘cyclic or acyclic, opti.onally substituted
30 al kyl group having 1 to 6 or 1 to 12(parbon atons; respectively.
Represent ati ve exanpl es of such al kyl groups include nethyl, ethyl;
n- propyl, isopropyl, n- butyl, isobutyl, tert- butyI n-pentyl, 2, 2-

di met hyl propy!l ., t hexyl n 35 octyl n- nonyl ,
n-decyl, n- undeg%fggngxepgé%gﬁ§ g?odﬁé a ﬁgw%?@¥ T §F6Mps,2 |€2D§$t|cular
cycl opr opyl alk@wlo@m Vi, Coyfsl @démlylrad:wabhangll mayycdmﬁmhmly WOUPS,

R11 is a heteroal kyl or a
ocarbazole structures of those
-the conpounds falling
il a (I) mere i ntroduced by Y.
(11), 2460-2465-and by ;,R

1-cycl o opyhbstitG¥ehO alyaycl cl ghe |
1- cycl ohept X&:86EM| - Wh mif:ycl opr Opyl }?@'gﬂ“}i I‘ad:!l.c%)i é%e 'group
' ’ ere “the aryl or hetaryl radical may be

substituted by up to three substituents which are
selected independently of one another from the group
| consisting of -NO;, -CH;, -CF3;, -OCH;, -OCF; and halogen
10 atoms, and ' . ‘
' the radical RM™ is a hydrogen atom, a C1-C1» alkyl, a
C1-C12 aralkyl, an aryl, hetaryl radical or the group
Sy -COCH; and may optionally be substituted by -one
substituent selected from ~the  group cohsisting of
15 -CONH;, -COCH;, -COOCH;, -80.,CH; and aryl radicals;

the radicals R?, R3, R? and R® are each :Lndependently of

.one another a hydrogen atom, a halogen atom, the group

: —-CO0OH, -CONH;, -CFs;, _OCF3'. -NO,;, -CN, a Cl-'Cs alkyl, a
20‘:" Ci1-Cs alkenyl, a C;-C; alkoxy, a C1-C12 a:falkyl, an aryl
- or hetaryl radical; ' '

the radical R® is the group -CONR’R®, -COOR®, -CH,NR°R’,
-CH,R®, -CH,0R® or a Ci1-Ci; alkenyl radical which is
25 optionally substituted by the radicals R® and R%,

where the radicals R® and R® are each independently of
one another a hydrogen atom, a C1—Ci2 alkyl, a C1—Clgh
aralkyl, a C;1-C;; hetaralkyl, an aryl or hetaryl
_radical_r, .. each. of which may be substituted byl on.e or-




14 June 2006 10 restricted to these. .cycloheptylethyl groups and the |iKke,
but. are not cycloputyl 2-cyclopentyl-, 2- cycl ohexyl-, 2 5 C2-C6 "al kenyl
‘radi cal means a branched or unbranched, cyclic or acyclitdJuse08hally -

substituted, nono- or pol yunsaturatedgal kenyl group having 2 to 6 car bon

~atons. Representative exanpl es of such al kenyl groups include vinyl,

gl [yl ',1_ grgmokee&yib' ' sttilﬂlCuelrrt@ﬁ' kéielectllié& %:c;l@ ﬂﬁ'é'gr@t!x_b-BoﬁQilbtan of
~but a- I eny nt - 10 pent restric t hese
pent - 3- enyFSﬁp renfioBent 4a- rCQof; enyTI\TH ~¢l 151?9_15192 haEOé
penta-1, 4- dtem;sl,, penta 2, 3- d| enyl ,isoprenyl, hex-i- enyI

hex- 2- enyI | eny:l |
hexa- 1, 3- d‘l"&el%‘ ﬁgl%liad} er1$yI Sexé;el@@ngg yproms @ Ci=Ciz alkyl,
hexa- 2,%- deerfyi~ Qlexanza]ﬁf-}d:enyn heeseal | 04-’ dh@nwrylhg;@d:;c@l 5and ehgl gr oups

~and the"kSthBhaQE% MRl sTa tEE eqAKO % Sdgﬁgltu?zpraecnﬁgrer

-unbranched é ¢ or_acyclic, optlonall ed al koxi group
having 2 t P8 cERB&RAAONR. R@ﬁregentl%ﬁﬂfvé‘—%@ﬁ%ﬁﬁres ugh GYR&%§ groups

It nclt uget n'ebEQiﬁ}{:tqult”'chm ﬁbﬁ@@éﬁs éi&gﬂélep@iéﬁluglbélﬁxbfdl;éﬁ?ldf)ﬁﬁ% -
ert - but ox pent oxy, exoxy, .C exyl ox rqQups.an e |like

bt are, maktple, o boRomBiRHEL ah b . EasBon MtePE Pad BatarneEhEsin o kyl

radi calo having 1 to 12 carbon atons which is substituted by one or nore

aryl radic Repr n atlve £x 0] K 3 ups,_ for the
pur poses o}%fghe c{ri)ecggej’relthl nvents o%%r%§| udeggenZyl all‘i 'X:lr’rén%]ﬂIyﬁyl
1- phenyl pr 8pyQiz 1a1]ghen§1} but yC;-(luphenyllhElyl ain - pilcrerriyl o2- rﬂ&et@rﬂlhyl, 1-
- “phenyl - 2-e yl, he 2- dhﬁm iyl et h enzhydmHonmr
~ triphenyl n%tgﬁ%éegﬁ - @;ﬁ t‘;%yl met 2 35 er#yal et hyl, ?Mjhen%l propyl ,
4- phenyl bute OQR Gp@aa'nqu’?é’ﬂﬂ]@é’ heut Sebpethpetedest ri ct ed

to these. Epr r&g@or&&l nﬂbn‘z‘e %ﬁU&%&%@dﬁQ skadiceal isran ahkylgradhcal
SUbStItUt.egogglstlng of -0OH, —NH2, -CONH;, -COOH and halogen
atoms,
the radicals R' and R!® are each independently of one

: another -a hydrogen' atom, a C;—-Cs alkenyl or a C1—Ci:

20 .- alkyl radical and may optionally be substituted by one
or more aryl or hetaryl radicals which in turn may be
substituted by wup to three substituents selected
independently of one another from the group consisting

__ of ~NO,;, -CH;, -CF;," -0CH;, -0OCF3; and halogen atoms,

25 and the radical R_”‘ is a hydrogen atom, a Cl-Clz alkyl, a
C1—Ci2 alkenyl, a C)-C;; aralkyl, an aryl or hetaryl
radical which may optionally be substituted by one or

. ‘more_ substituents selected from the group cqnsisting of.
© -NOz, -CH3;, -ORY™, -CF;, ~-OCFi, -OH, -N(R™),, -OCOR,

30 ~-COOH, QCONHZ, -NHCONHR'!, -NHCOOR'' and halogen atoms;

and the radicals R®, R°, R% RY R® and R’ are each

i_-ndependently of one another a hydrogen atom, a halogen
.~ atom, the group -COOH, -CONHz, -CF3;, -OCF3;, -NO;, —-CN, a
35 Cr—Cs alkyl, C;-Cs alkoxy, an aryl or hetaryl radical;

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




‘heteroaryl.radical. 14 June 2006 - 11 "Aryl radical". neans an optionally

‘substi-tuted nono- or polycyclic aromatic group. Representative exanpl es of

such aryl groups include phenyl, naphthyl greups and thelf#/we20986t are not

restricted to these. The. term"hetarylgradical" is identical with the term
- "heteroaryl radical' and represents an aryl group as defined above which
~includes i nactid,st r3cimi o086, r ehergat in_particular :
“nitrogen, phosphorys, o%gen,_%%%ﬁjfyé%aﬂé%séﬁ%ggf ‘?a%%%?%@aﬁ?ét i ve

exanpl es of c?ﬁgﬁxﬁiﬁﬁryl or A%éer oary| IrambrOT hchemzy lorstbs2 i3 p4ed '

hetaryl radtearahgddosabbhzbubed-batBbyl1ikadi %ﬁ‘:‘ﬁ} in y_a&{éégéﬂlf&o_
the I'i'’ke, but are not

i m dazol yl , ;pyrkdyl Lpolinyl 15 groups and ] .

restricted %‘()ﬁf ééeFe%ﬁé‘eﬂW@Fﬂ%{aﬁééng% rEerbpaYlifc) @gdsl optmettayl y

subst i t & ed3ndnetanidpol y2y3s) 4ete§zrhhpdsbéa£bu&6§e%T—BarEoﬁéy?‘ié{EQ? nunber  of
ring menberg.)L y cular, five 2:0 six-,and seven-nenbered cyclic
‘structures. §Ti1elggﬂgll%jlli c'ﬁft({éuec?%ﬁ% ]fsr’%?f'n{T aﬁ’@gﬁ&a% atons al so
one or nor&aRePBEYHAteNs NWeh as - erpdrtticoutaarboriy Togein-1 @ os phor us,
oxygen, : sul { gt raMEI RS SEPH L= " ' [ ructures may include
saturated, but also 25 part(iﬁa%? %ar-ﬁg%)ﬁ%¥£%e%§/f%hsaturat ed; structural

el ements. Representative exafiples of such cyclic structures include aza-,
oxa-, @RI a-One peobplasgakorat 8Re -iGHERIBSHENSTe - elal, agf- di aza-,
di oxa-, di t%ér?%rafi @hosggacy& opent ape, , 30 -cycl ohexane, -cyc ohéfst ane
basi c cycl i struct ardTaRd ‘the 3% kEndhratedsiabesr| wé tht rakt utde wit h
m xed het ereFEicwexihdhcetedusbare ol rasd ris8e6:19 Lhesginagakogen

atons” inclyde i pardigylar fluorine, 35 chorine, brom ne and iodine
at ons, part%u’l arly prgt éar_ag%f/ﬂc Yor Fne atoné L5 OFd&Yiay 1 sé be nade
“at this poiifttarykd&vlagediesl. besi des the conpounds of the genera

formulas(l), 14 June 2006 w

The basic tetrahydrocarbazole structures of those

compounds which are specifically excluded above from
- the compounds falling within the definition of the.
‘ :general formula (I) were introduced by Y. Maki et al.
20 :in Chen. _Pharm. Bull. 1973, 21 (11), 2460-2465 and by
sR. Millet et al. in Letters in Peptide Science 1999, 6,
w221-233 . '

The terms indicated for explanation of the compounds of
25 the general fomqla - (I) have in particular the
following meaning:

Ci-C¢ or C;-C12 “alkyl radical” means a branched or

- unbranched, cyclic or acyclic, optionally substituted
30 alkyl group having 1 to 6 or 1 to 12 carbon atoms;
respectively. Representative examples of such alkyl
groups include methyl, ethyl, n-propyl, isopropyl, n-
bptyl, - isobutyl, tert-butyl, n-pentyl, 2,2~
dimethylpropyl, 3-méthylbutyl, n-hexyl, n-heptyl, n-

35  octyl, n-nonyl, n—det:_yl, n-undecyl and n-dodecyl
groups, and cyclic groups, in particular cyclopropyl,
.cyclobutyl, cyclopentyl, cyclohexyl, cyclcheptyl
groups_,:‘ l-cyclopropyl-, l—cycllobutyl—--, 1—cyclopentyl—, -
;L—cyclohe’xyl—, 1-cycloheptylethyl-, 2-cyclopropyl-, 2-




- 12 as defined above, which are nentioned per se, the present |nvent|on
~al so enconpasses physiologically tolerated derivatives or anal ogs,
especially also salts -of these conpounds. It may furt het4 bener29Rar Ked- at
this p0|nt that the term "receptor-litgand” or "ligand is intended for the
“pur poses of the present invention to designate any conpound which binds in

~ any manner cyelabiegaplor (izcIdperAsant | anydIuiek)e- £ ecepor (S a
- GPCR receptor e g %glpf\i a R rec é g iénduc ei ther -
activation® PIHP%PtV T-0F ~ot H&P Pgnc 68 on khi 3 ?ec%?)’for The

term"li gamet‘éttrhmi;ednd:budtbeseagom st's, ant agoni sts, parti al

.-agoni sts/ ant agoni sts and 15 other | |gands which elicit on the receptor an
~effect © which resenbles the effect of agonists, antagonists or artial
agoni st/ afr@oniatkenyheradipalfidmeanst Be branghad oI canb W%}éﬁ—‘& al

formula (1 LyangcPr&feradys i SVRBANANPNIST Subdl i Gue cenfDoglbABDt & the

present | nvent lon are novel _tetrahydrocarhazol e derivatives of the

i nventi on BPlynesageratsrf f3Lkhenyl(1growewhiEHRthe o aliPcaf FEBTROMot a
hydr ogen aheammeméﬁﬁgs%mdﬁv%ekampnebheaﬁagﬁchl BH kihy 12 g8ddgys  radi cal .

30 35 A further. enbodi the pres vention are. ¢ ounds of the

gener al fo?*f’rﬁﬁ&dﬁ Nand rﬁ? e %’g‘i’ :P‘s ﬁ ﬁneQPﬁJ/ 35:8‘: ?’hydrogen

at om IR ef enyd M\teB—t-:ﬂMlahyﬂmm—ar l3a—zi:]emyier iveriti\lesernfl t rlmnt-rﬁ/-ent i on of

‘'t he general fgr mul % g,llt) 3ar %8} gosetpe%q{[pi)tg}géa{t &éﬁ% j;e_,' r@l S Ra, Rb,
n a rl i v

Rc, Rd, Re an ar e ons. de e inventTon of the
general f openka-1L1 #- daﬁeYﬂhosEenbﬁpguﬁdélﬁnYlhl chsopeenyli cdterR1lis a

Li kewi se - oppef erped nowal ! efahysdipgar bagakeshyfyegemét tienyi,

hexa-1,3-dienyl, hexa-1,4-dienyl, = hexa-1,5-dienyl,

15 hexa-2,4-dienyl, hexa-2,5-dienyl, hexa-1,4-dienyl,

hexa-1,3,5-trienyl groups and the 1like, but are not
restricted to these.

‘ C,-Cs “alkoxy radical” means a branched or unbranched,
20 c¢cyclic or acyclic, optionally substituted alkoxy group
~ having 2 to 6 carbon atoms. Representative examples of
such alkoxy groups include methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-

pentoxy, n-hexoxy, cyclohexyloxy groups and the . like,
25 but are not restricted to these. '

C1—Ci12 ™aralkyl radical” means an alkyl radical having 1
to 12 carbon atoms which is substituted by one or more

aryl radicals. Representative examples of sﬁchAaralkyl

30 groups for the purposes of the present invention

include Dbenzyl, = l-phenylethyl, 1-pheny1prdpyl, 1-

] rhenylbutyl, l-phenylhexyl, l-phenyl-2-methylethyl, 1-

phenyl-2-ethylethyl, @ 1l-phenyl-2,2-dimethylethyl,

. benzhydryl,'triphenylmethyl, 2- or 3-naphthylmethyl, 2-

35 .phénylethyl, 3-phenylpropyl, - 4-phenylbutyl, 5-

| phenylpentyl groups and the like, but are not

f_restxicted to these. Correspondingly, a “hetaralkyl

radical” is. an alkyl radical substituted by a
_heterbaryl,radical.. ' ' B




14 12006 Preferred novel tetrahydrocar bazol e derivatives of the )
'%ﬁvéﬁPson.of t he general formula (1) are additionally those conpounds i'n
-which*the radicals R2, R3, R4 and/or 5 R5 are not hydrogédn Janai¥o .
Particularly preferred conmpounds of the general fornmula (1) in this
connection are those in which the raditdars R2,." R3, R4 and R5 are ,

i ndependent!y of one another nethyl, chloro-or nethoxy radi cal s. Very
part|cularly preferred conmpounds of the 10 general formula (1) in this
“connecti on arenih ¢ﬁlWWmeﬂnsuamfnptl¢ﬁ&&rpdsﬁﬁéthhtédrmﬁn@—h&ﬂfogen

atom espe d1i& CoppRYPLSs %@%QQ tati ampl £
[(1S,2S)-1- P chﬂ 3- [[[(15) slj m nocar- Bresentative examples o
bonyl ) - 2- rre arﬂeelr yie - phenyl9 IBaphthyl groups and
‘tetrahydso- &hﬁeumweylHm&ﬁ%ﬁ%l9bt3réhk%ﬁb@%hP%BbQB$EL 2- h
met hyl but yl ] car bamat e (conpound no. 150a in the ~exanples) phenyl nethy

(IS, 25)-1- 3R) - 3- (1S)-1-(am nocar- -
oonyl ) 2" ! iy st ants axkanst <0 a1 asengi dat R1cR0 cne

erm
aap o isepbn e b Ml P WL
(am nocar bofi§ }ﬂgdmm%rwbyt]lammﬁ]mmrsboﬁyl ]1% 3stéh:&:ture one or
2 et hy ) bt ] car e oA (D T Rt LI VB PRRY R st e

2- et hyl but yl ] car banat e 1475) e ed Hovar
- deri va%/i vesg@]i'g?ﬂe i % onaBfl t lpe spaviat al atomm.rl af(dgreesr@taltieret hose

S | h cl.u | kyl ,
ooVt ands or hetarer ot %@c@ﬁgégﬁg?@mﬁrﬁ?%%ﬁ’%%ﬁ FEarBTor M
donor - acceptor™ @?jéf‘éﬂ%ﬁa 5"5 arF@éh(S’fa]fsr o@ﬁl‘tlv\éubétﬁéutegr ﬂn@ltarlydnds
counti ng fr@cﬂmtmbscaﬁ.hopaattﬁmuubsﬁ.mliblhﬁdlbl t rrleg,ucalcﬁ 5@1@% 1 onse

I f I
ey R e Rt A AP 4 e”?é"%gmreé’éfﬁpﬁtmw ar the
conpound phenyl net hyl [(1S 2S)-1- [[[(3R) 3-[[[(1S)-2-am no- 2-
0X0- I-(phethQEtmﬂihgthybbﬁqhgo]Cé{P@Qyﬁie e 1ndludgs optionally

substituted mono- or polycyclic cyclic structures with
a varylng number of ring members, in particular five-,
20 six- and seven-membered cyclic structures. These cyclic
E structures may include besides carbon atoms also one or
@ more heterocatoms such as, in particular, nitrogen,
phosphorus, oxygen, sulfur and arsenic ‘atoms. The
cyclic structures may include saturated, but also
25 partially or completely unsaturated, structural
elements. RepreSentative examples of such cyclic
structures inclﬁde aza-, . oxa-, ‘ thia-,
phosphacyclopentane-, _ —cyclohexane-, -cycloheptane-,
diaza-, dioxa-~, _ dithia-, diphosphacyclopentane,
30 -cyclohexane, —cycldheptane_basic cyclic structures and
the 1like, and basic cyclic structures with mixed
heteroatom exchange, 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, béSides the compounds of the general formula (1),




t et rahydr o- 1H car bazol - 3-yl ] am no] car bonyl] 2- rret hyI but yl'] car bamat e
(66), is an isoleucylanmde residue, in particular the conmpound _
phenyl nmethyl [ (1S,29)-1-[[[(3R-3-[[[(1S5)-1-- 5 - 14 June 2006 ~ -
~ (am nocar bonyl') - 2- met hyl but yl ] am naol cggbonyl ]-2, 3,4,9 _
- tetrahydro- 1H carbazol - 3-yl Jam no] car bonyl ] - 2- rret hyI but yl ] car bamat e
(64), is aagal e fndd NaRaREaATag dHeSihdie, mbﬁt%hteﬁcubéf tde, qampound.
phenyl meth ((18 28)-I-[[[(3R) 3-[T[(1S)-1-
[[[4-(am r%%%%% By | SWERALCRN bt rbSﬁ?P]"PESﬁ@?hylphysmloglcally
propyl ] am miéﬁab@ayahrzvatﬂvestetr ahndbegrsl, Heprdedzally also salts
3-yl]am no%] g % % ggl butyl]carbamate (45), is a valyl-Nnethylam de
esi due, i SFPPHA Corrpound phenyl net hyI ' |
(1S, 28)-2- rrethyl-l-[[[(BR)

r
[(1 B
,521, ¥ g] 9c;r ony%%1 ?ﬂ- car azgl) %ﬂ’é@fﬂaah@ nAo [{: éh%ﬁk?&?’f%;? rttétlnfrzgggl)] S
a met hyl ox\mecepton- p%g@ll)'ﬂ"ram‘calllgancb'érti%ulmtend@ c

2,3, 4, 9-t el ahyde - 3£ 3-whenyhpeepy! )1%7eﬁ@.10n to .designate

(4- pyridinyl et hyI) 1H car bazol e- 3-nmet hanol (287), is a car boxfll yradi cal,
in partlcﬂc&ﬁp‘?‘h%chﬁﬁSG@n(Plnds in any manner to a receptor “(in

2,3, 419-te&m@wﬁlégeﬁt(ﬁnﬁaﬁﬁybﬂr opMb) réHeg@bI@aa@ %— &Pcaarrba@éxﬂﬁda:-,aci d

(P19 0 biplefbly! & RAISLANG L UGS L2 Gormond

phenyl pr op@/d:t)nialrhrmbaz.nh:.&mhbnz o opehea-t eccﬁ:ﬂﬂ@j)vab]ﬂ kefifsetpandt i cul arly

preferred e Co f t o U | f.qr; #1) whi, adical R
él’i %é%c%)ro o neLp! ~qr ?é'n% thils ! od %@3&9 d

Is a carbony vaI reS| T N partlc ar the conp

phenyl met r@gor[13(51®25§inna9{3{1%81:§ BP{i{r[:(Lé$) agoqvamtﬁd@autagonlsts and
5 bonyl ) 52- r@éﬁ@fpﬁq de E!M!L]: 20113 ¢ne-t r an effect

hydr o- 1H car bazol - 3- am no?éi onyl]-2- meth IIEI‘:TLJ car%amate (58), is. a
car bony|tﬁf1yoq#y|5ﬁﬁa@b 8si die qﬁiq&&r tc?%uPﬁPn@-ﬁ‘éS 39 8FpBHRESpIRENYI et hyl

[ (1S, 29) - ]pézfif:(a?’ﬁ) § bfliéﬁ-§/3ﬂa onists. The compounds of the

1- b I
28 60 F e i é%%ﬁ“a% %?chsaéua@e preferably
met hyl but Wﬂmarehatmjmlsts

20
| _One embodiment of the present invention are novel
tetrahydrocarbazole derivatives of the invention -of the
general formula (I) in which the radical R’ is not a
hydrogen atom when the radical R® is at the same time an
25 alkyl radical.

A further embodiment of the present invention are

compounds - of the general formula (I} in which the
- radical R’ is not in any case a hydrogen atom.
30 | |

Preferred novel tetrahydrocarbazole derivatives of the
invention of the general formula (I) are those -
c_ompounds in which the”radical-s R*, RP, R, R, 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. °




1'4.J'une 2006 - 15 -|s a cyclic carboxam de residue (such as, for exanpl e,

d phenylnethyl [ (1S,

carbonylprolylan1de radical, in particular the conpoun

o el b 2 ey o L 2 By 25 4 et
am .nocar bonyl )-1-Pyrrolidinyl]car -

”gydro IH-car%a;ol 3-yl | ani no] car bonyl | - nethylbutyllcarbanate '(181a), or a
car bonyl oct ahydr oi ndol yl.-.2- car boxam.de residue, in particular the conpound
phenyl net hyl :

TI1(3R)-3- [[%%é#eﬁr?énpﬁgeérGﬁﬁﬁﬁhﬁﬁﬁﬂ%ﬁmhﬁadlarﬂkﬁlvaﬂiwes of the
3 yIICarbonyl]lﬂvéhﬂiéht5Er&?ﬁﬂgﬁ?ﬁégﬁﬁggg?ghgﬁgoa ). ifg %ddltlonally
- Zl Icgpbggl‘(r:nar p‘ﬂg ?n gﬂyfﬂb& glué:hei Fadigalc Rar R'he Ronpddau
-phenyl n‘ef’hy|R (|@'62$)ndt hydrogen atoms. Partlcularly preferred
r
.[[[(2Rg ?e%Eiﬁ%éﬁ%?q%1%?;5%ﬂ¥d%gggy%#aﬁ?ﬁ%? 3r$£gy¥ Eﬁls comnection
met hyl but yl 1% bEhase (e2)which athet mdamaa@m%ymb, m/‘irlahd R%ldaﬁé' In
particular itfRReRoNg 58, 4nd- LE h‘ie:ti’lﬁéédﬁ%t%g( %}el %} gchfop%gg hoxy

2-pyridinylnmet.h | H- car bazol e- 3- anamn
garggnylvarlﬁﬁ %%%ﬁchj r¥rP%§F%?B&@§}YtE@efe@wpdummmHMMﬂ@ﬁr&ﬁhyhe

[ (IS, 2S)6] - [g[e{n(e?@)1 Sfbﬁﬂ(ﬂ@) (:Ji)amlnolté%lrsgor?oflfl?Ctéoﬂ are those in
§2¥?;ﬁ§é?§t| EAr batz fjg%gé PhRi | 1i2-Aethy hyblnqgen:aammte
(267b) 25 amgr2cdaldly- thErabm@bunNs[(lS)-I-(hydroxynEthyI)dg-(276) i
ety val PaeaeRbeR T 0Ks) - e BRE Ca I R tamtRotar O

- ?2g$tgyL¥?h§ggzlprFzmsthygprepyémymnn6$e@3boﬁgl] -2,3,4,9-

bheny| propy it kbingai-Bagohenyh L AL bykbagh o _ylgggﬁgggﬁagﬁsgg%” ef er r ed

' erivatives T4T fornul a
| ??>Ve'ar teefalr ggégfﬂxﬁgliﬁaﬁﬁréem%ech hrm@@nad hy@ophoBboar adizcal wenpri sing
al kyl, aryl examgies)hetaryl structures. Particular preference is given in

this ConnecﬁhgnyimeEﬁﬁot‘?fé 25) L PPTSE - 111 (15) -1~ (aminocar-

o bonyl) -2-methylpropyl}amino] carbonyl]l-6é6-chloro-2,3,4,9-
20 tetrahydro-1H-carbazol-3 -yl]lamino]carbonyl] -2 —methyl- E
- butyl] carbamate (148a),
sz - phenylmethyl [(1S,2S)- 1—[{[(3R)—3—[[[(18)~1—
{aminocarbonyl) -2-methylpropyllamino] carbonyl]-2, 3, 4 ,9-
.. tetrahydro-8-methoxy- 1H-carbazol-3-yl)}amino] carbonyl] -
25 2-methylbutyl]}carbamate { 147a).

Preferred novel tetrahydrocarbazole derivatives of the
in\{evntion' of the general formula (I) are also those

- compounds in which R® is a hydrophobic radical .which
30 includes alkyl, aryl and/or hetaryl structures and
- which carries a hydrogen bond donor'-acceptor system at .

a distance of from two to four single bonds, counting
from the carbon atom substituted by the radicals R® and
R’. Particularly preferred compounds of the general -

- 35 formula (I) - are thoSe where the radical R® is .a
- phenylalanylamide residue, in particular the compound
phenylmethyl [(18,28)-1-[[[(3R)-3-[[[(1S)-2-amino-2-
oxo-1-{phenylmethyl)ethyl]amino] carboﬁy_l] -2,3,4,9- .




formula (1) in which the radical R7 is a 2, 3-biphenyl- propionyl am no
radi cal, in particular the compound 14 June 2006 - 16 . ‘ '
N-[[(3R)-2,3, 4, 9-tetrahydro-3-[(1-oxo-2, 3-di phenyl 14 June 2006 - .- '
~propyl)ani no] - 1H car ba_zol -3-yl]carbonyl]-L-valyl-L- aspartam de (18), is an

i ndanoylam no radical, in particular the compound 5 o B

(3R - N[ ('1§étﬂ=aﬁ?ftaogﬁnaa&bbkba @fewiﬂaﬁm ?k:}-:m%ony%] ~2-methyl~

[[(2;3-di hydro den- | ar bonyl Jam no , -
t et rahydrgﬁ ?:ii?ﬁg Brars. é&ﬁgoxam de (162a), is an.indolyl acetyl am no-.
radical, Iﬂspa%&lCUiabléheylamﬂaéun¢951due, in particular the

é?gﬁlei[(l é’lﬁpﬁ&?gl %ﬂi&%&ﬂefq%’ #8% BE3RI-3-L00(18)-1-

am no] B1H tambmzoheb@ny&ﬂ b3xmeictiglbt6#h) amivod c2rbepiilhyRadedyPanm no

radi cal ak .t oun
R o ?%ﬁwmﬁoggr Egﬁ]y’?%g? 24091] pmino] carbonyl] -2-methyl-
propyl ] - 2, Bakyd] earbampieo{G4) ¢ 2- napht hal i nyl acetyl) 15

am no] - 1H- gar Bazg|_,13- ,16'}5%; {8l bre8Eahs, aid wﬁ%l@m&mawadl cal
in particul ar the conpound N- 9-tetrah dro[[H 2S, 39S) - 3-

net hyl - | - oXSTROTR -OP@E@Y&WYHT opéf%%ﬂ?%b]:beh( M:] s)y-1-
- am {10]1-0|1H- lﬁ{:l[@azﬁﬂuﬁogh}:ﬁaﬁi}mmibh]aniari}’aifn!#[lob.caﬁba:ﬁyafm-demeﬁﬁy(@2) - Li \If\ke]yvi rs}e
: arti cul ar erred,are, co u e (0] In I C
B o oetoPhEl At 501 BrEne RN a e, 3 Tuas te s aRr AL AN OO RE=a  mt i 6
system iB-phi ammbhcarhenydmﬂrp@umdth:(r.’BRptNlu caspatatam(4b) 25
b I h tral 3-
(r:rfs‘{ hglngh)eng )aéce&ﬂq] norT&f& car C%legol e%q%%r bo&%ﬁn %artJ((fé?Sa the
N-[ (1S) - 1- ¢empoaedr bomylll?nlemetw]fpropL/(I}SQE%)ﬂgnethyl “1-1[[{3R)-
tetrahydroy 33| »ﬁéé—ﬁé&?&ﬁi@?@ﬂﬂh@??SYLbaﬂéﬂﬁh =1H{ (R8thylamino) -

car bazol e-3-car boxam de 5)
" (3R) - N-[ ( 199¥R0R%H REeRY hbApLRo beasbepyhi oplirpasbappl-3-

br onophen 133&&13{&,]@m»n@hyzlﬁuéygj&gi:ba;hadéo-(hﬁlzapar bazol e- 3- car boxam de
_(96) (3R2.S a (r%g%hylrgam ”gﬁyig’inﬁyhaﬂe t hgglp_éaggyl ]Ln3 Igér(tlcular

: the compound 2,3,4,9-tetrahydro-3-(3-phenylpropyl)-0-

20 .- (4 pyrldlnylmethyl) -1lH-carbazole-3-methanol (287),

. is a carboxyl radical, in particular the compound
2,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H-carbazole-3-
carboxylic acid (273),
or is an ethyl propenoate radical, in particular the

25 compound ethyl 3-1[2,3,4,9-tetrahydro-3- (3~
phenylpropyl) —1H—cafbazol—3—yl] -2-propenocate (289).
Likewise particularly preferred are compounds of the
general formula (I) in which the radical R® is a

carbonylvalylamide residue, in . particular the cdmpound

30 . phenylmethyl [(1S,2S8)-1-[[[{3R)-3-[[[(18)-1- (Vaminocar-

- bonyl)-2-methylpropyl] amino]rcarbonyll -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-[I[I (3R)-3-T[[(18, 2R} -
. 1- (aminocarbonyl) -2-hydroxypropyl]amino] carbonyl] -
- 2,3,4, 9-tetrahydro~—1H-—carba_zol-3-—yl_] aminc]carbonyl]-2-
methylbutyl]carbamate, ST




35 fl uOrophenyI )acetyl ] ani nol -2, 3, 4, 9- t et r ahydr o- 1H

"--carbazole 3-car boxam de (91), (3R) -N- [ (1S -1-

“(ami nocar-bonyl) - 2- net hyl propyl ] - 3- [[(4 14 June 2006 .
chl or ophenyl )acetyl]am no] -2, 3, 4, 9-tet &ghydro | H car bazol e- 3- car boxam de
‘(167a), 17 is a phenyl hexyl anine reSidue, in particular the conpound

3R)-N-[ (i Sisl SPLAr
-f)r ogjyl ] [(2 Sii g(féeg’rah d?g%b%?%l eny%ﬁexyl )(suCh ]aslH_f"r example,

 carbazol e- 3%cartRBEEOR ’(‘%@ﬁ%‘?‘“’f)‘?el sradikady| pripyl peadicalari n Gaet | cul ar

t he  conpoundemBotnéi chbﬁéﬁyimétﬁy@ tet(f@yﬁéf’-ﬁ-(?{ Pﬁlﬁ)’wj [[(28)-2—

propyl)-1H zol e; 3- c
6. BC i thi or 60 §68agbPRy ) nTTbyrSol Sainih) PRFBOPILI Thh 3, 4. 9~ tetra-
car bazol%- BhEdrbaim-aaeb(azm)-B &Q]Ainsﬁop&airbbhgd]aze t hose novel corrpounds

of the |nvlgg{:a?mbggnggggg_ﬁ% ﬁggg}a (1) which are in the R

~confi gurat I on the”carbon futed by the radicals R6 and R7.
when the ra®Fcal §aR@0@YdWFaﬂwg7@Dh@dol&lF@r—maﬁooadaphﬁeammm@r baxy! i c acid

structural gége@@ﬁlaybsttﬁéef e&g %yl %%%ﬁ@ff tﬂﬂ(elsprz%s’erit

i nvention a e ounds hen
[[‘[(3R)-‘3-[ E‘}lri" b{Astat chzamwlb:p@pghydm-m indol-1-

- ami-no].aar quy] ¢abfbSngli thd 08 p4 293tét§alﬁ‘%<§.{‘@h1/ﬁ18 bhzol-3-~

car bazol - nol] car.bon ty] ] carbamat e 184a heh | met hyl
" [(1S,29)- 1 H%{ﬂ:{)‘% ‘? %j; g—lﬂw-ﬂ:lanIDutfr/l carbamate (190a ) pheny y

(hydr oxynetisl) -&- metlhy:lapboayiu];daphehyabbebﬁkhmidé 4, %suluer n
tetranydro. ﬁﬁ@@g' T SUARGE O PR 2 G LyeiBarate
‘phenyl ) acetbl o3 bl BL4( { gnirecatiyanot Rehetybigmins ) carbonyl] -
cor b ir%'ﬂ@@zﬂ%i%ra A SRy 35Tl
N-. (2-pyri & eﬁ’é’f Ca¥RaMHE of 82)3- met hanami ne” (283). 30'  Further
repr esent atises zﬁétlmpy&hlﬁ@k@@h@ﬂsz% H@yl'f‘é(&i‘&%?” ok EQE gﬁf§£al
formul a (I )t’h | nc(l:gn%ngnéhe 3’B‘r Sp%ggggﬁgdrgre |(r31 ip%zggylpropyﬁa_gi(arrpl es.
i (2-pyridinylmethyl)-1H-carbazole-3-methanamine (279),
20 is a carbonylvalinol residue, in particular the
o compounds\ phenylmethyl [(18,28)-1-[[[(38)-3-[[[(18)-1~
ey (hydroxymethyl)—2-methy1propyl]amino]carbonyl]—2,3,4;9-
tetrahydro-1H-carbazol-3-yl]lamino] carbonyl]~2-methyl-
butyl]carbamate (267b) ‘ _
25 and 2,3,4,9-tetrahydro-N-[ (18) ~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)—1HLcarbazol—3—y1]methyl]amino]—lfbutanol_W
(284) .

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

- propionylamino  radical, in partiéular_ the compound




* adni ni st r aPFSRYH eR1BRArdFcrarbazgl-3r

the and can be enployed in particular for the inhibition, i.e. as

ant agoni sts, of gonadotropin-rel easing hornone for exarrpl e for male
‘fertility control, for hormone 35 The novel: tetrahydrocar bhFencc2Q@ér i*vat i-ves
(1) of ‘invention, as defined above, gge_l.i-gands of GPCR - 18 therapy, for
the treatnent of femal e sub- or infertility, for female contraception

and. f or -t ugr | g@rytﬁol_g 299l Rt FRHGAFBLBLIfi(hY o&RN6L! 8L dlbﬁgng,gcrpounds of the
i nventi on brlng boyt “a reduction in, er mat ogenesi s nbi ned
Eﬁﬂeeeepewélop-ve%véseérone |
deri Vatlveaspaﬁ-baﬂﬁ,def qus)exanpl e testosterone esters, is preferred. The
10 testosterone der ti_ves can I s ,case m ni.stered for_exanple

o a
by i nj.ectidft, 28 g™ d&‘ﬁi’m Omf 'de‘ﬁbtpé?‘?l'f’e‘ﬁ‘t Th. “BRCEMBRAds (1) of
t he i nvent i(BR) elr [41S) - be(enqhhoyat}boﬂlﬁl\)\hepmeahgﬂppbpgﬂ.e BH conbi nati on

W th other /g5 1gnasy a2eds no3LR0ACHSR) LADR BIYERLERT o1 8, opIONe Cher apy.

for -exanpl orf "t reat ren fefomyomas and
uterine fi bebrabydconBHnaarbazode- Bh@armﬂmdﬁadmﬂs of the invention

and tissue;sel g6t iMeqd E?éét%ﬁiaxﬁ%{& 0ge/y ;230N st §pt§ﬁufgkox&ﬂgn(r) ate

partlcularfy preferre Ition, the conpoun S 0 e I nvention can be
enpl oyed | ACHBPHBAe repl acEhehtN- | S hpl- (amenegnrpeemds) (3 )mekhyhe
i.nventiigon ﬁﬂprM‘]“’-QQQ(}‘ﬂ beterphRpyadol 9-i[Rereasaohenay,eatetihity, for 25
exanpl e by_ind ucjz Eg ovu atlg and or thget_rmr’tt of sterility. On the
ot her hand®#he!rd¥araEBAp8IRad- ‘E?f BEath ron are also suitable for
contraceptisna nzmaphthﬁmaa'eusslamm GTBIdMJaQOMS@aQﬂ:ﬂcIa&ah:nvﬁméi on can
or ef er abl yCUPBRI0Gry smal | (R PboRH Hoeko i S PO IS 5o (i eyel o
of intake,ppopygtdtdgendi 8- tetrahydro 3- [(2-naphthallnylacetyl}-
15 amino]-1H-carbazole-3-carboxamide (161b)
or is a 3—propiony1amiho radical, in particular the
compound N-[[(3R)-2,3,4,9-tetrahydro-3-[[{28,358) -3~
methyl—l—oxo—2—[(1—ox0—3—phenylpropyl)amino]pentyl]—
. amino] -1H-carbazol-3-yllcarbonvl] analyl -L-aspartamide
20 - (22)
Likewise ;partlcularly preferred are compounds of the
general formula (I) in which R’ is a phenylmethyl-
carboxamide residue substituted on the aromatic system,
inr particular the compounds {3R)-N-[(1S)-1- (amino-
25  carbonyl)-2-methylpropyl]-2,3,4,9-tetrahydro-3-{ (4-
methylphenyl)acetyllamino] -1H-carbazole-3-carboxamide
(165a) , .
N-[{1S)-1-(aminocarbonyl) 2—methy1propy1] -2,3,4, 9—
. tetrahydro-3- [ { (4-methoxyphenyl)-acetyllamino]-1H-
30 carbazole-3-carboxamide (175),
(3R)—N—[(IS) 1- (aminecarbonyl) -2-methylpropyll - 3 [E(3-
bromophenyl)acetyllaminol-2,3,4, 9-tetrahydro-1H-
earbazole-3-carboxamidee(gg), 7
{(3R)-N-[(1S)-1- (aminocarbonyl) -2-methylpropyl]-3-[[ (4-
35 fluorophenyl)aéetyl]amino]—2,3,4,9~tetrahydro—1H—
‘carbazole-3-carboxamide (91),
(3R)-N~-[ (18) -1~ (aminocarbonyl) 2~methylpropyl] -3~ [[(4—
_chlorophenyl)acetyl]amlno] -2,3,4,9-tetrahydro- lH--
 carbaz01ef3_carboxam1de (167a),




added to the estrogen/ GhRH ant agoni st conbi nati on. The 35 GiRH ant agoni st
~of the invention, can be adm nistered continuously throughout the cycle.
It is possible in this way to reduce the hornpne dosagesléahet2d6 achieve -
a reduction in the side effects of naonghysiol ogical hornone.. levels. It
is additionally possible to achieve 14 June 2006 - 19 advantageous effects

“in wonen sufifeeriflg bham - PALYGY Sk ReOV Syfdrong and_a dro en-de endent
di sorders such as %cngy s%%%rr eaean%%%irsﬁilsnl APT +89 & co of

the cycle by lBRHRS son wit k3 BPéyrédéséd&rdam@nacauhonmébh@dmethyakso to be
expect ed. Fpriopgrl 1i-293G At, isohetaadry QYUY E? éyyaﬂg%gy)l §1q gpnada
ed Ovary sti

protection h nDth ra control l atlon/aSS|sted _
reproductlo%g%b%%nﬁéhé §?§%¥PP§ é@éﬁdpnent di sorders, e.g. precocious
puberty: %ndOEOchysuzc ngenyhprepylrlmaghbalthejgp [ 5 naskAgscyl ar Of hhe f

i nvention v o 0 or e_treatnment o
hor none- depgﬁggﬁghﬁgo I§s€|§ %ﬁgﬁﬁgag %ugh nE E§a€¥@ﬁ%n phdseher¥hcer,
_prostate caREEPYldvaFranrbanede-3andrbooyistr iatidan2®s) RhdUBPRESSI NG
endogenous §eg- d%ﬁl@!cé bomngs nggsflga%' cqg&gg _Téa;jgyggq@_' nvention,

as defined _20; E are, ands
ant agoni st sC2ERPrEHPE fS?rPﬁéygﬁéﬁtﬁﬁﬂE of the pathol ogical states
det ai | éd above for adn1n|strat|on to mammal s, in particul ar humans, but

al'so for gi rlnar nmedi purposes, e.g. in pets and 25 productlve
| i vest ock, Cal ¥ Fﬁ W d ﬁﬁQWﬂ§P°§®n1ﬁP¥?iatF@WPPgnﬁgssmﬁ(3thea known

manner-, form*emhpbn ofathg gEnEﬁaioﬂE&h'hMJ.al N MakdicH ard op Gald Yr
'rectally, '86ﬁ§¥ s$hgy 5§¥ injection_or 30 inplantation. O al
adni ni'stration 1 pre er ré o%’ﬁ)‘?ﬂ}m&élbﬁt)ltb‘ﬂ:e@hebifmﬂém ion are
converted | F®icalsoRin aapabl eWbénadthlemmdzaial@ RNGnaM¥eT & oiiapr i at e,
m xed wst h %r@@eﬂﬁméﬂlﬁcgﬂ%llc acid structural element.

Most preferred for the Purposes of the bresent

e invention are the compounds phenylmethyl [(18, 28)-1-

K [[[{3R)-3-[[[(18)-1- (aminocarbonyl) -~ 2—methylpropyl]—

20 amino]carbonyl]-6,8-dichloro- -2,3,4,9-tetrahydro-1H-

e carbazol43—yl}amino]carbonyl]—2—methy1butyl]carbamate

s (184a), phenylmethyl [(18,28)-1~[[[(3R)-3-[{[(18)~1-
(hydroxymethyl)—2—methylpropy1]amino]carbonyl] -2,3,4,9-
tetrahydro-1H-carbazol-3- -yllamino}carbonyl]- -2-methyl-

25 butyl]carbamate (267a), (28)-1-[[(3R) ~3- i[{4-chloro-
phenyl)acetyl]amlndl—z,3,4,9~tetrahydro~8—methoxy~1H—
carbazol—3~yl]carbonyl]—2-pyrrolidinecarboxamide {189a)
andm_6,B—dichloro-z,3,4,9—tetrahydro—3—(3—pheny1pro;;I;-

. N%(2epyridiny1methyl)—1H;carbazole—3-methanamine (283) .

30 _ '

Further representatives of novel compoundsr of the

invention of the general formula (I}, including their

preparation, are indicated in the examples.

35 ihe’ novel tetrahydrocarbazole derivatives {I) of the
invention, as defined above, are -ligaﬁds' of GPCR and
canﬂbe employed in particular for the inhibition, i.e.
as antagonists, of gonadotropin-releasing hormone for

example-ufor male fertility control, for hormone




carriers or diluents. Suitable excipients and carriers 35 are described for
exanple in Ul man 's, Encycl opedia of Technical -Chem stry, Vol. 4 (1953),"
1-39; Journal of Pharmaceutical Sciences, Vol. 52 (1963)40us X006 H.--v:
Czetsch:=Lindenwal d, "Hilfsstoffe fur Pharmazie and angrenzende Cebiete",
“Pharm Ind. 2, 1961, 72ff; 14 June 2006 - 20 Dr. H P. Fiedler, "Lexikon
der Hi | fsstpéfgpfur - ﬁm@rnagkg t¥kesthbhk unﬁfangkg@ggndesﬁbbieug; -Cant or

- KG,. Aul endorf in, tt er 197 5 Oal ni stratiop can take place
for oxami SEarE TRy fOPRF S qialc, CoRRIarepLign Pl rer Gouey | ani ot

gr anul at'i ocontxrpbwder ., but‘also,ln the-formof a - drinkable solution. For
oral adm nistration, -the -novel _ conpounds of the I nvention. of

. t-he- general for mul a (1), 10 as-defined above, can be conbined with known
and cénveFni omalkey . MIWI ctonfirally tbeer gompoundsi piognt Shend

carriers Siﬁ@eﬁémﬁo'bﬂ%ﬁﬁp%gougu@ Pé&?étfloﬁahﬁ ?fgﬁhn gusS; such as,

.for -exanpl e manni t ol I cel | ul ose ctose e surface 15
active agéﬁ?@bl%%@ne5|%ﬂm%@éﬁFﬁﬁﬁlo%ycldﬂb&@rln§n“%éﬁﬁﬁﬁbs or €réhaqueous
carriers, gettostSrofeSRA SE8LCost EFMMS| He@iTatlivRs CANIS, aBl es@yvati ves
and flavors e,g. essential oils). The conpounds of fhe ipvention .can
al so be di%ﬁ%é%%%'ir1EF§ﬁQ§EﬁEﬁ??<nﬂ%% g. *Rand®* $1cul

conpodift i obesosterahe adndarivasives Cafaﬁ akeupl acghior eaea-ra)l eHey
‘intravenou bcu neo I nt ramuscul.ar. ect i on of sterlle aqueous or
oily solut%%%%g %§%§n§%%h§m5r e |§P8$§ H&? means’ PY ﬁﬂﬁéﬁﬁs or by

oi nt neNt s, megseabhar depstppoiecbioms. Administration as extended-rel ease
formis also possi bl e where appropriate. 'Inplants may contain inert
materials, -e.qg. blodegradable polymers or synthetic silicones such as, for
exanpl e, sTie ceprap@ands ubber of| kheadayrRaLoadFER Slem sn emplayeski bl e for.

exanphe bwmsaﬁ%rﬁﬁ%iérﬂeeslﬂ ebiByhakiBe WA Nbeheat HAmchdd0ssi bl e for
exanple by neans 0
e.g. estrogens or/and progestins, in hormone therapy,
for example for the treatment of endometriosis, uterine
leiomycmas and uterine fibroids. ' Combinations of the
GnRH antagonists. of the invention and tissue-selective
20 partial estrogen agonists such as Raloxifen® are
,particularly preferred. In addition, the compounds of
the invention can be employed in hormone replacement
therapy. The compounds (I) of the invention can
moreover be employed to increase female fertility, for
25 example by inducing ovulation, and for the treatment of

sterility.

On the other hand, the novel compounds (I} of the
invention are also suitable for contraceptioﬁ in_women.
30 Thus, . the GnRH antagonist of the invention can be.
administered on days 1 to 15 of the cycle toget;_her 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




..di ép'hra'grrs, et.c. / I.n. a.ddi't i on, transder mal administration, in particular
by means of a. formulation 35 suitable for this purpose and/or- suitable |

> ‘nmeans’such- as, for exanple, patches, is: aI so provi ded. Al;4ameé’é)ﬁ§f

expl ai ned above; the novel conpounds (éb the invention can al so be
conmbined with other active 14 June 200 21 pharnaceut i cgl |tngred| elrjlts
~During a comdialdRn. £, e individuak-active_ingredjents can be
adni n?stere:jgam mu tanoel%)ugy ocrtst'sgipar"é?% n,sﬁinfelﬁé?gl’éﬁ‘? rPRIYFEPLES t he
sane route C¥EFY Radsomrany srdseper-alependems desgrdaral sychngs as

injection). ataRy, é@b’oiaﬁh@é eaaBt 1AL AGE Aﬁrgglgkgvegent 'n%alqu £

di fferent a unt s |£ unit dose. It is also po

particul ar 2gBYFLGi fdh RREPETLRPE dpbidar Previvad eﬁ@rnlmisil:lsa*aim

possi bl €51 nmltihs)dsaytst mlmb"rhimeoeg e il |1£;¥r193\?% Eﬁ&wﬁ Me rang!.@eds (1)
dependi ng. o ="GHE RGHE (1 PRESTRGTCA | HORPRE Lo QURANRCEion dher 53

‘di sorder, tkbemotbeshoydn nesttadibed t beaage, SEXnulhidl piefarsed.

Admi ni st r at k@BrSﬁﬁctti%ﬁ pl aGe Jpd %I ngle. do e or a pI u avlrelE t%gl?f tsepar ate

dosages. body wei and sen5|t|V| y S6f the'

Wi t hlgn t he Q%FPF?‘%Eé":of & Bki | peecopidkes pubdeter maml a pglharymaial ogi cal |y
effectiMp agpyptesO t he conbi ned pharnmaceutical conposition. Unit doses
of froml gg to 100 nmg, particularly preferably from1l g to 10 ng and
nost preferably from1 gg to 1 ng, per kg -of body weight of the subject to

~be treated mimalbya thet kempaapast (2) bie t@fee%‘%ﬁﬁeﬂﬂl\b%nt 'a%ndef%&l%(z{ dingly,
t he present vgnt ion_al sgﬁen;:l(?) assef har maceut i cal npositions as

descri bed a ove copri 8 ©| % of £ehe R Itr%ﬁtﬁmﬁnd@f(l) of 30
t he |nvent|bfnnntasedéépaadeabove neopd ashdice apgiepasake such as

15 premenopausal cancer, prostate cancer, ovarian cancer
and endometrial cancer, by suppressing endogenous sex
iz steroid hormones.

- % The novel compounds (I) of the invention, as defined
20. above, are, as GPCR ligands, in partiéular GnRH
ol antagonis_ts, suitable for the treatment of the
~% pathological states detailed above for administration
to mammals, in particular humans, but also . for
veterinary medical fpurposes,- e.g. in pets and

25 productive livestock, but also in wild animals.

Administration is possible in a known manner, for

. 'exa;gp'le orally or non-orally, in particular. topically,
rectally, intravaginally, nasally or by injection or

30 implantation. Oral administration is preferred. The
. novel compounds (I) of the invention are converted into
a  form capable of administration and, where
appropriate, mixed with pharmaceutically acceptable
éarri-ers or diluents. Suitable excipients and carriers -
35  are . described for example in Ullman’s. .Encyclopedia of
_"Tecbnlcal "Chemistry, Vol. 4 (1953), 1-39; Journal of
' Pharmaceutical Sciences, Vol. 52 (1963), 918 ff; H. v.

. Czetsch-Lindenwald, “Hilfsstoffe fiir Pharmazie und
.'angrenz':'ende - Gebiete”, - Pharm.. Ind. . 2, 1961, ..72ff;




. the .general formyla (|

pharmaceutical |y acceptable carriers and/or excipients. Preferred and
particularly preferred pharmaceutical conpositions are those conprising at
least one of the aforementioned preferred or particul arli4 Bmef28P¢ ed 35~
novel compounds (1) of the invention,agn_particular the conpounds
-nentioned by name above. |In pharmaceutical conpositions according to the
present i nggnt 0B, Fibg1ep0Ssi Bl sl desghbe alyiligasioere .comppend of .
_ ), as defined above, for other active,--22 _

phar naceut FREFMaZAGy edi Fesmet &k - t 3 pRBgEREZeRde |  FRREHRCr i bedi n
detai | aboggntdt keashubsadeirt be woxvetesbspgunds7{l) -of the -invention, as
defined- above, is present in- the pharnmaceutical conpositionsof the
-invention in oné of the unit doses nentioned above as preferred,

parti cl ar Oyapr atiminédtoatioat canetakeeplasmedidn cadadmpleardch madfiat ably in
an admnis [ f I C o] 1 Qlstrat) 0ssjbl I n
~addition, ft_'-é%}é' %tgéﬁggpeg%}'préggn%%%’i o%bgg?gvﬁ%gsi%dnpounds of
t he gener agréounhationl )ons paedened dovaliser dve Ehet heexpy.oPr et erred
tetrahydrogpshRzghe GOARRYRA.Ofrdrheoi4Y Cllin@Ai sObak fengeRakalndwiimul a (1),
as defined above, for use in therapy are in turn those conpounds nenti oned
above as PPEPEYREE 2Ad the tinsiandricop REf ERPegeRSKRdUFPI™ IR art i cul ar

t he prlej;l er-agdta@ﬂﬂgéads?ﬁ&éhe ci,-axlyertsé Ogooﬂmfﬁé@nﬁﬁﬁ.h@y n@m;n‘arﬁha he
conpounds nentioned i e exanpl es. ncer ni.n armaceutic

conposi ti oﬁ%n'ﬁﬁ%}?g?ﬂby conﬁﬁﬁﬁgs (1 Phéffmt‘ﬁé’g i on, Ctéﬂ'r?rcag:rﬁger ni ng
conpounds ék¢ipienbe |anédntcarriears usench tdey apfor reedfamapdrece mpym be nade -
-in relatiop_tQ.fhe ibilities for e adplni s tiQ what has
al ready b-e%lrfla&s’%l d %%"?I%’er nglér?gf%efhe rsf’gl\%i%%co%ggandgg( I )E‘{Iaofe (iel’nvent i on,
as defi nednaboveol of metdhyeradrlalldss.nullacthee,f ovelakimanguadiases of a

hydr oGgar baé@i:f@edi Sa%é]ﬁ?éj, i.'nkaﬁeB_'j!QH Caéi:@&fa@é‘, M lcjfcllodextrins,.

aqueous or nonaqueous carriers, diluents, dispersants,

emulsifiers, lubricants, preservatives and flavors
(e.g. essential oils). The compounds of the invention
can also be dispersed in a microparticulate, e.g. nano-

20  particulate, composition.

Non-oral administration can take place for example by
intravenous, subcutaneous or intramuscular injection of

sterile agueous or oily solutions, suspensions or

25 emulsions, by means of implants or by ointments, creams
or suppositories. 'Administration as extended-release
form "is also possible where appropriate. Implants may
contain inert materials, e.g. biodegradable polymers 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, etec. -+ 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, 1is also provided.

'As already exi)lained above, the novel compounds (I) of

" the invention can also be combined with other "active




et.af. and Maki et al . belng excluded fron1the nean:ng In another aspect

the present invention also provides the use of at |east one

ftetrghydrocarbazole derivative .of the invention of the géhdum 2006r nul a_

(1), as defined above, with - as defiped- at the outset - the tetra - 23

14 June 2006 nedi cament for the treat t ~of GPCR—nedhcated ?E;E£§esé :2
articu1ar of dot r opi n- eIeaS|ng or none,

o gddltlon %gégﬁgggﬁk&kﬁgentlnﬁggéo Eﬁs 0P AER ¢ Ry £PRENAtHOse of at
| east one CB hpsaRY. of thike indieidued ofadthsregerisrpledientd a ddn ase def.i ned

.'above but amehudtagefhe qgﬁmgHggﬁi ousg* excég gglnane fron1the
publlcatlong of hﬂile? et_al._an {ﬁéig éﬁe?

3--ami no- 1, 2P3TGiCULrERGAEBREr Bz bhe- samer b’@kl}ilel de aci @,rally) or by

3-'ani no%6- rméﬂa@xaté Fontkd eté?@ydr&%arltgﬁzeha ¥s Cﬁﬁ{?@%ﬂbﬂﬁ ac'ﬂxe
3- am no- 6- S zyl oxy-1,2, 3 etr rocarbazole 3-car Ic ac
.3-acet ani do- % % S PEES dr ba 1S EeF Bdxyifc aéﬁﬂtlﬁéﬂhybr3 15

acet ani do- mdﬁfﬁenemEtambpdtscambaiohﬂiﬁ cRigeX Yt £s gigon%ﬁggﬁble

| e- 3- boxyl at e and
S fert hut Si‘i‘ci%%lﬁ P opREEYELISE dBERGE FroSReBaibazt: 604s ARRERYFI c aci d.
for the R %%ﬂ% oltalﬁedlaanpnssiblelmhlbhisngaﬁhBH cdlbpref grably for
Tohe LS [Bhurapty obe, bl ILIONCcBROLRREPY ) Qlr | Bt RTENE R, of o™ ©

sub- and infertili for femal e cont acep ion’an
St at ed nor WS $%, the term"a conpound of the general fornula gl) as
defi ned .above, but including the conpounds excluded above by nane" neans

~ As - i n which the radical
a conmpound eneral fornula, (l) R7 As R- 24 in (
RLis a hy ogea gggﬁlqgn:yarxﬁw1ghxn a wide range depending on

the nature of the indication, the severity of the
15 disorder, the mode of administration, the age, sex,
body weight and sensitivity of the subject to be
treated. It is within the abilities of a skilled worker
= Lo determine a pharmacologically effective amount.” of
- ‘= the combined pharmaceutical composition. Unit doses of
20 from 1 ug to 100 mg,-barticularly preferably from 1 ug
to 10 mg and most preferably from 1 ug to 1 mg, rer kg
i of body weight of the subject to be treated are
preferred. Administration can take place in a single
dose or a plurality of separate dosages.
25 N
In a further aepect of the present invention,.
accordingly, the present invention 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 prarticular the
compounds -mentioned by name above. In pharmaceutical
__comp031t10ns accoxrding to the present 1nvent10n it is
p0331ble, besides the at least one compound of. the

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




'al' ké-nyl or a Cl -C6 al kyl radical and"may optionally be substituted by an

~aryl, hetaryl radical or the group . --COOR', where the aryl or hetaryl

“radical may be 5 substituted by up to three substituents Whiwt 2006

sel ected i ndependently of one anot her22romthe group consisting of -NO2,
-CH3, -CF31 -OCH3, -OCF3 and halogen atons, and the radical R'. is a

hydr ogen ahsrmacat i@l o k;zgreéle%smalsglztaxam@ prgsentyl  *Rtaryl
radi cal orgjthe@F %crgggwlﬁ@eggyloggbggal 'y be substituted by one .
substltuent sel ect ed fromthe group consisting of =-CONH2, -COCH3, .- COOCH3,
-S2CH3 and aryl radicals; 15 the radicals R2, R3, R4 and R5 are each

| dependen y aspriosaot ber sy doagel skompoaias ogex) atatn the g oup

-0 a .Cl C6 al keny
‘a Cl - Cb HEHELOY 188 Cl%’gl%‘?%ylcybgﬁe'arﬁs orpzf‘}%%‘?;ifr:l AL EE 20 the

radi cal Rplssnidwengrioumpl - CONEBRI L i00E0RE, tk@ﬁzmeagploncmnR&pe GHQCRB,o_r a

.CL - Cl12 enyl r.adic ch | onal bstifut h&y radical s
R8 and RQQJ%erem{qﬂe f%dggcl%l s %ﬁéﬁg aréeﬂ%\gé(’:lh |érll%epg€rd@y?ﬁty of one 25
anot her an@mmg:elra:@lwrrpr@f@rredcpz anest - pxeferredi2 speaifdgaliy C1 - Cl12
hetar al kylgn@Nprakgra®iy1ei Al Wn  AafiAPbLr88EEnO r bl ChnTBY BRauaadsti t ut ed

by one or m)re substitients selected fromthe group consisting of -OH,

- -NH2, - coip adrdariater at hNep peti i MNRR and hal ogen 30 atoms, where the

radical R1O is a hydrogen atom a ClL - Cl2 alkyl, a ClL - C12 aral kyl, an

aryl or heta radical, and._is tional l |tuted by th roup
o ) B e i e SRR BB e T, SRR S oyl i o
structur epMchﬂetsonsct&hpothﬂeveofexchem gehgrafl c@:r:r:lnmiaat off8 ora=

conbi nat i o /9f, GaLpRgha d. ons; - 25 the radical R7 is a
hydr ogen at om © %1 E12 EQFEyTg? J(ﬂh%i%f 'enyl, a Cl - C12 aral kyl, an aryl

or hetaryl
Preferred tetrahydrocarbazole compound of the invention

of the general formula (I), as defined above, for use
in therapy are in turn those compounds mentioned above
-, as preferred and particularly preferred compounds, in
particular the preferred compounds of the invention

‘mentioned by name, and the compounds mentioned in the

examples.
Concerning pharmaceutical compositions comprising
compounds (I) of the invention, and concerning

compounds (I) of the invention for use in therapy,
reference may be made in relation to the possibilities
for use and administration to what has already' been
-said concerning 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
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 él. and. Maki et al. beihg excluded from the meaning

of the  general ”formula (I}, for thel manufacture of a




radical, the group -NR 12R13, -NHCOR 4, -NHCONHR14 - NHCOOR14 or - NHSO2R14
and nmay optionall'y be substituted by one or nore substituents selected .
fromthe group consisting of -OH -NH2, -CONH2, -COON and4ahodedd atons,
the radicals R12 and R13 are each indeg&hdently of one another .a hydrogen
atom a C2 - Cg, al ken%ll or a Cl - Cl12 10 alkyl radical and nay optionally
be substitut®AHRBRRE orfedre gl drramteeyt ramf cal@GPomvimddicatedn may

be . substitiethdya4p to ir@ree_p%%fdf-ﬁfﬁ%és s%_gct e(é{gi]{%jegendentol(%%of one

another fromthe group consisting o , and
hal ogen at o3P BrePiRerehapreahgRbe iione hi@hRigen atom a Cl - C12
alkyl,, a Cl - Cl2 alkenyl, a C1 - C 2 aralkyl, an aryl or hetaryl

radi cal dg\/m &B n%&pctioonnall be substituted by ,one or nore substituents
sel ected from tfie group -’ condt stPhgSort - NBVedeign - prReYidesr3in. OgF31 - OH,
20 - N(R11) 2 furCher] BspODhe Cibklof- MHCOUARE omHCEIdu@ddo £ hahagen
atons; and tRhghadigal Rd, Re.and Rf. ar ach_ independently
of one another a %%ﬁoﬁ%ﬁ??ﬁ?n%@ﬁél %Séjﬁmig a(tlﬁfma? hge 183 ‘?‘%:. - CONH2,
- CF3, -OCF3Put_Ne@f=5m@m,nm thgl swaaindd preious®P ek&bufed by anyineor
hetaryl 1 agdbmakheT BHIWLAGRNS Ahi; tipned inyconnection with 30
t he nov% coggognds of the Invention o#qaﬁq%e!’@g‘%néegél gnég}rﬁ% a® I?,?'as

def i ned-hboBeMPLYe 3 e3BLRAT hgl t Ped - EohpRvardracbaseder A-camboxplicat i ons

of Maki et atid, and3Muhigs-etméth e i en aye
i méthoRpch MBI | @Qtﬁaggarbaaa@é@%é(y) of the

al ready bee i yen.above in relatjon fo the nove conmpoun
gﬁgﬁog 1i
“invention. The cohpounds HiTh ard AP er tRerantorarti2ul etttetraferred in
the use of hydrocanpsende-Busardekihed facidhe Ieaeeshive 0f2 &, fredi canent
for inhibi t{éllgrm%g Sri)%EQ pcal the..preferred and particularly
preferred conpounds already E‘L"zg c%’rﬁolﬁ?’l{%?\ég abdtfetIn coﬁ‘EEkﬂ-on. 3Wth.. the
novel denpdfrfzanigorhe2i dvéntebrabydtheageasoab-ocavbaxflateps defined
: {-) ~menthyl 3-acetamido-1, 2, 3, 4-tetrahydrocarbazole-3-
-carboxylate and 3-tert-butoxycarbonylamino-1,2,3, 4-
tetrahydrocarbazole-3-carboxylic - acid, for the
| manufacture of a medicament for inhibiting GnRH,
20_:preferably for male fertility control, for hormone
therapy, " for the treatment of female sub- and
infertility, for female Cohtraception and for tumor
control. Stated more clearly, the term “a compound of
the general formula (I) as defined above, but
including the compounds excluded above by name” means

a compoundlof the general formula (I)

25




above. 5 The present. invention provides in a further aspect the use of a
~conmpound (I) of. the invention as. defined above, but Iikew se including
‘the conpounds excluded by nane. at the outset, for male 1#&/®d300¢ contro
or.for fenmale contraception. Preferred. - . and particularly 10 preferred
conmpounds of the invention for this use are' those conpounds al ready
mentioned ah hiE Ut EBE asdipael &ir dd of petirogenardnompy e ety ed epnmpounds

of the invention. of general formul | ). as,defi.ned ‘above...  Ipn-addition,
Che. pr esenfIREoR £ ey ea6s SIRET rbedi £t Aarorey; opErpyativ s or for
~femal e consudseituded bpnphn Ssmdl t hhetdmyii stadicah ok arthenguotip
effective _ el e fertilit cgg%ror A I acept,i o of a.
- conpound ofhﬁﬁg angﬁF%%% é%%%e [ éd F%rt%%t . i%ﬁgg?é?e[gg reggding
par agr dph, subs&isulfiedct by pnpf etabl $haesansubstpiprentsl awhychr efeeably a
human. In apqt aspegd esert Jnventiand.el algs tg e opBhgod for
‘the treat n%%?teg?%gat hol o%ﬁg%glgt gsii 2 Irlumeg;itﬂat ed by GPCR. . The® B
adni ni st r afPBRisting |afastNGeny efBon CEs: dePCHed abe¥e, 2m@thadcgeRpri ses
the one cgeppYndahly) of the to a mammal, in particular a human, when such

har maceut FBS) FFORRde oy e 1aBo b/ qhiotest PO 18 Che s LWL afr cady
expl ai::mad cpovel £ onpsilkyls, (dn  atylhehemeenli aadingl ke phies ngeetbi cal
ki1 od worROEHE o G8fer AEe CRHHERLL | B8 1 P35 e v hmoghe,
dependi ng snbshétupeti f iselectgd r drom s Wie t heréupli viowsd sthse. ebwever,
the  compoupgfyl!)-Gbckile JdoeRM,| O0sBLEHP RIS AR}Y radicals; .
15 the radicals R?, R}, R*! and R® are each independently of
one another a hydrogen atom, a halogen atom, the group
-CO0OH, -CONH, -C¥F;, -OCF3;, -NO;, -CN, a C; - Cg alkyl, a
Cy ~ Cs alkenyl,_a C, - Cs alkoxy, a Cy -~ Ciz aralkyl, an
o aryl or hetaryl radical; S :
20 .
the radical R® is the group -CONRR®, —COOR®, -CH,NRR®,
-CH,R®, -CHOR® or a - Ci2 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; - Cy3 alky]_., a C — Ci2
aralkyl, a C; - Cn hetaralkyl, an aryl or hetaryl
radical, each of which may be substituted by one or
mor@msubstituents selected from the group consisting of
© -OH, -NH;, -CONHRY, -COORY, -NH-C(=NH)-NH; and halogen
'30: atoms, B 7 '
where the radical R is a.hydrogen atom, a C; - Ciz
alkyl, a C; - C;; 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;




admnistered in a unit dose of from1 g. to 100 ng, .particularly.
preferably from1l pg to 10 ng and nost 14 June 2006 27 preferably, from1l
gg to be treated. The oral administration. of the withlafune2006 ny-per

body wei ght of subject preferred adm |2|5$t_r ation formis The
adm ni strati on of one or Jore conpounds ' (1) of the invention in

combi nat i ontheeasdicmie RUrihen aytirogenngriashend, cgs-alcrlgagyk§1pl ai ned
i nvention so relates to

b h
above, is apso pEQViAgEn Qélq az&'d(':“ona{tg‘re:ﬁa& ﬁgﬁ?‘%.%ﬁygooﬁd kP&¥lati on of

a nethod for _inhi'biting
a phar maceufPEaFRY - ef f‘é}é%l v &gt -NBf‘ * conpAHEDRT ,t he—mntor mul a

: pa ?nger *gﬁ???ﬁg"l‘ﬁ% R A RS e T
rti I

"male fe y E6nt PBI |, MPoT S Ruesitgpy seflertied cBremaddyst | gnpupr eat ment
of femal e sobrsbstingersofli+guand-wror CMH,0! - —EbBA! | Ynat hﬁa§5§§3m

i nvention p%?é’rpges in alast aspect also a nethod for the production of
t he novel rahydrocar bazol e derivatives of the invention of the
gener al  f ordig arpdiThd smi ﬁodnﬁorRlPhar@r%&xEmt ifdepbndbhe1gomgroungls of the
i nvention of 5{}§e£egeﬁ (1), ¢an_be capried out in various ways,
e.g. in_Ili 0 d phase roégﬁgg{tlg i 8orrpl%ét 3525899"& Page G5 ~sfnt hesi s.
The chdfce lf:her%@?-?%ﬂal énsiyma’.yesmm@mmm}m bas Si.lblst}iltﬁ}ﬁéﬁl gy i ek vi dual

[ epresent aldwofobé asQIPRHNdieRdry e AARERIL (AITH 31! L gan beoﬁede by a

skilled worker on the_basis of hi's comon, genera net hod
of the i nvéEHTHed hePB0o BPepdiut | Bhree c§ntb‘§l§n@§e@1t8t heselmcemd on, of

the generaindependently 68 bheStnotRSCrERGH gRICHRLLY consisting
of -NO;, -CHs, ~-CF3, -OCH;, ~-OCF3 and halogen atoms,
15 and the radical R* is a hydrogen atom, a C; - Cj; alkyl, .
a C - Ci2 alkenyl, a C; - C;» aralkyl, an aryl or
hetaryl radical which may optionally be substituted by
one or more substituents selected from the group
-~ comsisting of -NO;, -CH;, -ORY, -CF;, -0OCF;, -OH,
20 -N(R'');, -OCORY, -COOH, -CONH,, -NHCONHR, -NHCOORY and
- halogen atoms; '

and the radicals R®, R®, R°, RY, R® and Rf are each
independently of one another a hydrogen atom, a halogen
25 atom, the group -COOCH, —CONHz, -CFi;, -OCFi, -NO,, -CN, a.
"€y - C¢ alkyl, a € - Cg alkoxy, an aryl or hetaryl

radical.

The indications already mentioned in connéctioh with
30 the novel compounds of the invention of the general
- formula (I), as defined above (i.e. excludin_g 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 crompounds (I} of the invention. The compounds which are
. preferred and parti‘c_ulari_l.-y preferred in the use of the
compounds - just defined for the manufacture of a
mediéament for 1nh1b1t1ng GnRH are identical to the
-preferred and partlcularly preferred compounds already




bel.ow. A specific variant of the net hod, narrel'y a soli d-phaSe met hod, is

- then described. For further illustration of the present invention, the

exanpl es 35 listed thereafter include numerous represental4 hwee 2006 cdnpounds
of -the general fornmula (I). One netboggsfor the preparation of the conpounds
- of the invention of the general forrru?a (I') is, preferably 14 June 2006 28

carried OuhehBibh8al Ablod Nth VBYnndEEi &ENi 8h. k8l HHHIOCHRAARIEs StTucture

can be obtained by a Fischer_indole synthesis known. per se; 5 For this
pur pose, . a®SuFPgbihvention @fedhy gemeerdnFFrmyer i (i e (HRARE wher e

- appropri atgboweth protective groups is condensed with the phenyl hydrazi ne
derivative which is desired i.-n each case and is |ikew se suitably
substituted and provided ,where-appropriate with 10 protective groups (e.g.
as des i bEdebprBeehterimdrerivickwqochvildds Sin Par Eurthe®7 &spk824 tdre as

descri bed Qgttehl\@f(i et %hlgougaem(lghatgfn £l l.ig%r%zl%’iogxl’ag,llqaeﬁl d

.particular, e cyd Oﬁqx none structure 1s substituted 1n positions 3,3",
'5,5' and 6aBovej abuhelikgwisies iReluging Rhe gonpqupisiedddnsied by via the

radical s, grpuhgke RPPEAPELE! © FBY REAGHTAOES: Pfyheohadbsabs, A and RY.

The phenyl hydrazine structure_ is optionally substituted. by the radicals
R2 to R5. PRERPhyFeRFHRCERELGRE | veRrelpriedar ARt RAMFFMIATNY avail abl e
can be (pr epaseerbyd 2@ oifpldiedls kiPWihé 0 ihkentkion efbiotkes . uBasiddeonal

isomers whjch result where ropriate i.n the condepsation of the
cycl ohexan‘%%s‘aercf?}%?%gﬁnoaaﬁ%ea%hew&’ n@‘% dEB?va?l?%Etcaﬁsoe
separ at ed pyeférosdt agr apartimelbady msrtefermsedf aommomnydse, ofPlifhe 25 After

t he synt hegj .the ¢ce el o] bazo . u , the . radical
R can be il?llﬁ??rg%ﬁ%lgdo gygg{ﬁ-g%?&_§{’g{a¥g% gﬁt % J%%F%%éé’ng%%%‘ in position 9
with appropriate Rl-halides with use of base (e.g. as 30 descri bed byPecca

& Al bay CornJ o Bt icH1®Mndd Yresttht invention provides a method

for male fertility control or for female contraception,

comprising the administration of an amount, effective

-for male fertili_ty control or for female contraception,
‘ of a compound of the invention as defined in the
20 . immediately preceding paragraph, to a subject,

preferablj a mammal, particularly preferably a human.

In ancther aspect, the present invention relates to a
. method for the treatment of pathological states
25 mediated by GPCR. The method comprises the
administration of at least one compound (I} of the
invention, as defined above, to a mammal, in particular
'a‘ human, when such a treatment is necessary. The
administration .= normally = takes - placel in a
30 pharmaceutically effective amount. As already expla.ined:
- above in relation to the novel compounds (I} of the
invention and the pharméc:eutical compositions of the '
invention, it is the task of the expert knowledge of a
skilled = worker to determine a pharmaceutically
35 e_fféct’ive amount, depending on  the specific
. requirements of the individual case. However, the
compounds (1) of the invention are preferably
administered in a unit dose of from 1 pg  to 100 mg,
'.'.-particﬁlarly. preferably from 1 pg to 10 mg and most




487 or el se as described by Moradian ét al ., J. Med. Chem 1970, 13,
'327)'-. The radicals R6 and R7 can, as already indicated above, 35 be

i ntrotuced in various ways depending on their nat ure, whi¢huie200%pl ai ned
in detail below a-Am nocarboxylic acig.structures in these radicals can
‘be obtained by treating ketones w t'h NF4(CO) 3and KCN - 29 under

Schotten-Babg@} : i td kno r. se.a d .subsequent _al kaline
“hydrol ysi's of t%e Eyg}a'nﬂt% IV\/rﬁg\m:ODl%S I?%r?%ﬁr}(%?q’t‘t’%ﬁ’&&? L%Ekﬁ\)g%@j‘?cg. C. Sh .
Perkin 1197%° @8245?6?1?#@6 Thei dpesfareegr efdmiahi ytgariemt edrj_nzl_ﬁg met (r)1ts
known per serblomdeniiglecahet stne £ahihBLE-BUERESEr ope feld conpone

is activated _with an activating reagent suc i ~or el'se’ .
(Tet r ahedr oRELtH® f@mPQQ‘EfiSSS&)ZZ‘?@) Rl Etoveehien iim t¢empinwsehoe of a

base suEh aithl BEA landtnroddViR wWHdy (e @ ng, fumpagant - fed | dues
hol s under anal’ogo

s ' th desired al cotl
‘gggd?!t'?‘gngéegﬁ%gaﬁggs%ﬁ?%%’nggeafﬁﬂ PRPY1glede i s preferably anhydrous.

Secondary or tertiary am de residues are obtained from primary am nes

either by n I%%‘ idd o subgli ion.of. al kyl halides or_ by reductive
am nat i b% of alde yédledé?'_Zgﬁéquc%lneg’%nfe.bm_’%?gi‘fﬁ. adFom™ S 680 3849 or
Synth. - Confiethod4, f@ooyinhilkd tdmor eepBHdiiny arnpas:é?lypredwmf mggﬁ%
sut fonvlo. 28ambh 96t E88 1 opuUldONaME LesidUas. &R, OREA rom

r esi du}eiso' are. obt ai ned by reactng the an nesca\?njﬁ _agﬁ‘?gﬁ’?at&’@cﬁ yanat es.
30 Uret hane®f e o‘éf%‘gp%%dbé’fpr%r@@?%?abr dseminiat | () t hes amfriowd at e I
al cohol s widlboeay bbayl djﬂmdfda_@gbmogﬁdsazg,l{@lﬁég@% 29g2§§a%?)0§;ébsequent y
reacted with am nes \QArass .et, al., LIPS 1998, 5, 1 L cohdl s can be
obt ai ned fr%%1%apgg%?&iClg§pgg§ngysuch a treatment. The method is

preferably used in male fertility control, hormone

15 therapy, female contraéeption, treatment of female sub-

or infertility and tumor control.

wz Finally, the present invention provides in a last
ﬁ-aspect also a method for the production of the novel
20.: tetrahydrocarbazole derivatives of the invention of the
-~ o general formula (I). The method for the preparation of
the compounds of the invention of the general

formula (I) can be carried out in wvarious 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
solidwphase- method, is then described. For further
illustration of the present invention, the examples

- 35 1isted' 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




' reduct lon with Li AI H4. A dehyde resi dues are obt ai ned from al cohol
precursors by oxidation for exanple. under Swern conditions known per se
wi th DMBQ oxal yl chl oride Synt hesis 1998, 436). 14 June 200BmeR&Asavat h -et
a Substituted am ne residues are obt_-a&ged by reductive anination of amines
"W th al dehydes (J. Og.- Chem 1996, 1, 3489) Ether residues can be

obt ai ned \%F?%?Eat aQat h?gtkge OQhB&}QBILJ Brgcursor wth a base.such as NaH

“under- - Irams condi ti ons novvn pe and subsequently reacting with
an al kyI hal i de. - Doubl e- bonds in-the radl cal's can be i'ntroduced by :

reacting apnal detygie-of | k%b??fﬁh?ﬁ%%ﬁé§8‘étz¥¥lteh 15: ARPEGRS | abgpphas@honyl i des
under - thlg condi_tions knowqhér : A sol i d-phase_nethod for the
prepar at i oRPERIREAPIMNdE FHSEMEF i ﬁ?@ﬁﬂ-?orﬁﬂ?“?%?ﬁl ¥NOPR - RF Fanl y

i ncl udes ﬁersmums(ﬁﬁrﬁdséd)aegphaabaylshbkﬁxudté&ﬂéyw1éhéxaﬂ@ﬁeproceeds
i ndol e synéhem S Cf] CH Chem _ Phar gg Tetrahedron

_Lett. con sﬁégf‘FbﬁeofP%OVe]s%ee t 1 FF? ﬁ?%’ﬁ%ﬁ’%’g@ ‘?owé | HECEF as

descri bed fQyoBpst ien cénBenkied witdy 4 hel §HenWHkyrdmziale deﬁ:&iéi;zﬁ 240 or

utehins €000, 4cld%q St 4809 AR.COAT 138 e Y heENTY

derivativ cont ai'ns e group | S phase
radi cal %subshetnuedo aand| | mnqmldad L. ybleurebl eappropoviateg theth

10 protective groups (e.g. as described . by Britten &

' Lockwood, J.C.5. Perkin I 1974, 1824 or as described by
Maki et al., Chem. Pharm. Bull. 1973, .21, 240). In

. particular, the cyclohexanone structure 1is substituted
‘ in_ positions 3,3', 5,5’ and 6,6’ wvia the radicals R® to

'15 RE, and in pogitions 4,4' via the radicals, or where
appropriate by precursoi:s of the radicals, R® and R’.
The phenylhydrazine structure is optionally substituted.
by the radlcals R to R®. Phenyihydrazine derivatives
which are not commercially available can be prepared by

20 methods known to the skilled worker. Positional isomers

. which result where appropriate in the condensation of
the cyclohexanone derivative and the phenylhydrazine
derivative can be separated by chromatographic methods
such as, for example, HPLC.

25 ,
After the synthesie of the central tetrahydrocarbazole
structure, the . radical R} .can be introduced by
N-alkylation of the nitrogen atom in position 9 with

: appropriate R!'-halides with wuse of base (e.g. as

30° described by Pecca & Albonico, J. Med. Chem. 1977, 20,
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 . be " introduced in various ways depending on their

nature, which is explained in detail below.

a-Aminocarboxylic acid structures in these radicals can
. be obtained by treating ketones with NH,(CO):; and KCN




14 June 2006 31 where, in the case where the radical - R? is a hydrogen
atom. a. Cl:- Cl2 alkyl, a Cl- Cl2.aralkyl or a hetaryl radical, the group’
- G isTequal to the radical R7, and in the case where thelf &#1c6R7 has -
anot her one of the neanings indicated for R7.in fornula (1), the group G
is equal to a group -NH Pg, where Pg i g protective group, with a-
phenyl hydraz] derjvative (I1] substituted by R2 to RS 10 in the
presence of ﬂe{{r%feéfci §0¥18t'|"5‘?@r" Wéﬁ’eet Fendifdong,kngyn, X alsesal and
pref erably ZnvibqueME | slbakirer eddliEisoloenthelNeydatksal SwRacho Rf are
defined as ijndi in foroul |).. rtajn substituents or groups
may, - where gp@grggﬁg?e,a(%ﬁgtge@e %r%’gw'pr 't(gtf%edi’ef‘%nlﬁn Fnldhtch case
..the protect iMp24dr-oups are rempved again by nethods known per se at a
suitabl estime during 20 the synthesis. Particularly suitable solid phase

SP for the purposes of the present_invention are R nk am de-resins (Rink,
- Tet rahedr onE‘E&dﬁ Hepiriuey aypgprefeumblosi aenesatpdarusiziy enethods I nt . J.

Pept i de. Pr okeiowmResor 19826730, pdbi)a VWhiaghi 5@ ghNS ; &l -g.
Chem 1981, ?‘% '343%) .orrchl gr%l ri Fyl -r esisn?y?I3aF§dI1(u)st‘::¥éltéa]im.m,:r}ci’srl%’)i< J.
€l :

Peptide Protei n®ReE. GYBRONSRE S aciigiatache Wd§l ofBx anekivatliarg vat i ve.

(11) i's.to Weagenhersuch oasheDsol ick paase IRARD Qyareated@bnan.éafi no)
car boxy{4c 0d. co pr. rsors _of the cl ohexanone derivative (I1)

- can be ?et %g?gd é}%’uglaha)tﬁ% nlqseﬁllgﬁé B 3"%’& HTRHFNCE F @ BseIune 2006

' - 32 Chefnchoss, DEBEA7andY oxr TPMAR| wisht ehbeambgootompoBALS precursors

of. the cycl ohexanone derivative (I11) to triazine resins is possible (Brase.

et al., Angew. Chem . Int. Ed. 1998, 37; 3413). The protective group Pg
whi ch i s7i nEFhBEd hREteuesppEapriataci nbe heokftaipeds doyl proirect $han a- am no

_ desired alcohols under analogous conditions. The
15 solvent used in this case is preferably anhydrous.

= Secondary or tertiary amide residues are obtained from

= primary amines either by nucleophilic substitution of

walkyl halides or by reductive amination of aldehydes/
20+ ketones (e.g. J. Org. Chem. 1996, 61, 3849 or Synth.
Comm. 1994, 609).

Sulfonamide residues are obtained | from the
corresponding amides by reaction with sulfonyl
25 chlorides. |

Urea residues are obtained by reacting the amines with

‘appropriate isocyanates.

30 Urethane residues can be prepared by preactivating the
'appropriate alcohols: 'with + carbonyldihydroxybenzo- .
triazole ((HOBt),CO) ~and  subseguently reacted with
amines (Warass et al., LIPS 1998, 5, 125).

.35 ‘Alcohols can be obtained from carboxylic esters by
- reduction with LiAlH,. ' A '

‘AldehYde residues are obtained from alcohol pfecursors

by oxidation for‘eXample,under Swern conditions - known




group -NH2 is preferably a "Fmoc" (9 fluorenyl net hoxycarbonyl) protective
. group, but may 10 al so be.another customary am no protective group, e.g.
fromthe series of the alkoxycarbonyl protective groups {4lis§2486 for . -
exanpl e the "Z" (benzyloxycarbonyl.)_og0 the "Boc" (tert-butoxycarbonyl)
.group) or another suitable protectivé group, e.g. a "trityl" 15 o
(triphenyl hyl)) ptot ecty T it pbl.on he.lipker L is
such that Eg%b%g%rﬁ%?%'d%ygéé?%gg?}oﬁgﬁgigggé(byé%%%n%%?i Sra b8
(d)) resul Symthesd sdd9%%d 43dical R6 with 20 one of the neani'ngs indicated
above for R6 in the final product, the tetrahydrocarbazol e derivative of
the -general formula (1).  To illustrate the constitution of _ the linker L,
this my b&UBRhiiihed bePdRehyrSRiduss axgnpPRERERethdYcaZ8IWAEIESRG equal s
the grosip a@ONRERIn ¥F |dnirdes oabith RIéhydes I adi cakgR6chamt heagepduct of
the inven Eonég%g he formula (1) has the nmeaning -CONRBR9, firstly a
-conpound Pg="R( “R9'-COOH formng the linker L is tethered by neans of an
activating reagent such as 30 DCC (dicycl ohexyl carbodiimde) or HATU (0-(7-

azabenzotri -1 LN 2 tet urQni f.l.uarop phate) to
the solid %ﬁégg éﬁg%%gﬁ?gigﬁa%kFﬁ% éﬁgﬁ%ggéf]ﬁﬁe%%g?gﬁﬁgﬁgqga and SP have
the meani agcphdilcapagcabinny, andlRo'a f drame pasuchf ase Nal erudderx adi cal

RO, They pryi@ehhMe 9'cHiiRG drs SUBRRALCYdY SL1 NhAgt edubBeGueh iy he case
~of a Fnoc protective group by neans_of piperidine/DMF. This results in a
. conmpound HRBRERINGCWhspn f&vlatedid€onpound is then in turn reacted

-~ with a precursor of the cycl ohexanone 14 June 2006 - 33 derivative (I1),

nanely. theg. cl ohexgnone carboxylig acid (I1.") using an activating
ongen subuBlSnaBSERB AT, tee A il by bt HBCEG SRt ebne
derivativeréhttings dehi nedldéioyée Ther nekeitogeof plrechirsker Lwitht he
15 appropriate phosphonylides wunder Wittig conditions
known per se.

A solid-phase method for the préparation of compounds -
of the invention of formula (I) preferably includes

20 steps (a) to (d) explained in detail below:

Step (a) proceeds essentially in analogy to a Fischer

indole synthesis, e.g. as described by Britten &

Lockwood, J.C.85. Perkin I 1974, 1824; Maki et al.,

25 Chem. Pharm. Bull. 1973, 21, 240 or Hutchins & Chapman,

Tetrahedron Lett. -1996, 37, 4869 and comprises the

condensation of a cyclochexanone derivative {(II) which

contains the group G and is tethered to a solid

f phase SP wvia a linker' L suitable for forming the
_30. radical R® | ' |

and.. ~wofkup (step -




case just described is - CONR$- R'- CONH-SP, Any resul ting 10 isomers of
whatever type (enanti oners, di astereonmers or positional isoners) can be

" fractionated -. as also elsewhere duri ng the described pl‘e{ha‘reamoén progess

- in a known manner by nmeans of HPLC. 15 The actual. step (a), i.e. the
condensation of the cycl ohexanone" derBdati ve (.11) with the substr tuted
phenyl hydrazi ne derivative- (I Il') and, where appropriate, eli m nati on of
~the protective group Pg in. the group G by neans of, for exanple,

pr peri di ne yharg( time mlwsecaéeawﬁae@ Rﬂﬁi egchdveanr Q'L'rp)_st AemydkSsed! ace,

-t hat d h nt.” 1n the
-case \/\/rarlerzl ‘I'El% f:gac@é R 1?33?'1%15&? alﬂga%yiNlﬂgole -aTIR1 2R13
(where ‘R12 adiral, athengrobot B 1|sy@mx;én tacrotztse) rNﬁENI-IFZfé} @ind NHCOOR14,
a deriwvatiggti QRS ‘;,ﬂgréroreg.‘g?%g#]; Ifd 7ahgg1aré9mqﬁl%gp n? b?Ee resr n- bound

cycl ohexanone derivative ce 1n ste 31 S hat the
various 30°eRRERASt w@me‘ae@af@rm déilﬁ@ﬁn%v@)oamhﬁemm 14 June

2006 34 DepsipsiaDd.te QN HReup ath_ thﬁug,eél rE%d _rlgd|£al r%7té<ﬂ: %
tetrahydrocar bozol e final produ “of the invention, the procedure for
this is as $o7Buns: ‘S:”Ir"]‘ﬁi1 t He céé’!éa @W%%ethéieﬁrld{ﬂ?lw-lcaiﬂl)t he
reaction pndosicithted sy ep’ (@) R°S reacted with a carboxylic acid R14COOH
in the,presence of an activating reagent such as, for exanple, DCC or HATU
and in"the presence of a base such as, for exarrpl e, DI PEA (diisopropyl 10
- ethylam ne) or DVAP (4-di nmet hyl am nopyridi n@& by known processes for
formng peptide Iinkages (cf., for exanpleg, Tetrahedron Lett. 1994, 35,

- 2279; alternative (i)). 15 In the casg e R7 is a sul fonam de group
-NHS02R14, - the reaction prodigt—tN eyRls reacted with a sulfonic
acid derivative R14S02X, where X is a Nea ng group, preferably a hal ogen
atom in particular a

. 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 groupe are removed
again by methods known per se at a suitable time during

.20 . the synthesis. '

Particularly suitable solid phase SP for the pufposes
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 (Barlds et al., Int. J. Peptide
Protein Res. 1991, 38, 562), where.the cyclohexanone
derivative (II) is to bé tethered to the solid phase SP
30 by means Qf an (amino) carboxylic acid. Alcohol
preéu:sors of the-éyclohexanone derivative_(II) can be
tethered by using the DHP linker (Liu. & Elman, J. Org.




. nitrogén atom al so correspo

chlorine atom in the presence of a base such as, for 20 exanple, DVAP or
DI PEA (cf., for exanple, Cennari et al., EJOC 1998, 2437; alternative
(ii)). In the case where R7 is the group -NRL2R13 (where RimgRf06R13 are
not both hydrogen atons), in the case yhere the 25 radical Rl12 is a
hydr ogen atom the reaction product ?ron1step (a) is reacted with a

reagent RlcgXm Wheios X4, P712RY| 29aBEOURSS R i o £ XABNE 18 Nal ide"

~atom in particular a chloride ato e presencé_of a base such as,-
for exanpl BFSBBOSGFSDI PEA the. €yetaheyancne 1995ivabive2silé) Jte 1996,
61, h3849) in%ﬁheaﬂesihgeﬁg?@dgﬁml i(mhxtd},%' ré@mseﬁm,e mg@;ﬁr edﬂéj]ynghagent
such as, for exanpl ‘ . In the case where neither of the

radi cal s R%?tanggRléspg'agﬁydgggéi'atonl the reaction product fromstep
(a) is5 reacted with a 35 ketone R12COR13 in the presence of a reducing
agent (cf. [ 1 .al ., gﬁg 9 62, : 1240 ,qr nt-h. n. 1994,
.609;- al ter%‘% i vg&%%e%%&el n epgaglggvm"éﬂf%c ot hL% rg%f%:lﬁ%e%lzwéﬁﬁe R13 in R7
equal s - NFapRIGpaiathydimgdine agyowp oft emrdt protedts behovwtagpines. In the

case Wher eqy is- _§he groyp. - HRL4q1(a urea derd lve), (e reaction
prodUthroﬁfgﬁgp.(a) ig reacteng??E an igﬁqyaﬁgte REﬁ@ (cf.hgromn et
al ., JAcstivgyenylmethoggecagbpryhht | pEOLEEELVE n anfirvasWher®aR7 is a

~carbamat e Qlsdr BehanR U Rus KR 4mihbe elitQePRdigd, fT&am step (a)
i s reacted an al,cohol whi ch _has been preactivated by 10

Wt n .. . HOR
car bonyl di ﬁ§8%§58eﬁ?6heﬁa?5| &g EHTREY L REURCTIER FFOUPE| pS 1998,
5, .125; al {enohtiass (Edy. dxanigiee cahe W®r e (Bénkzylaxhydiboapiat opr a Cl- Cl2

alkyl, Cl1:£12 aqral kyl, .an.aryl,. a hetaryl. radical or the gro 15 - NH2
(i.e. bot ht%di S BS  o CREE ﬁﬁi?ﬁfﬁ?fbe%ﬁ@’s CRETSRY: of egEH?/ Ben at ons),
step (b) isubhébled beweisectmioe  f grtowgr, derievgt.i zataon iStmisebSary
(alteﬁ@atiygriﬁh ﬁylé@@ﬂyif)%rthCtigs f&hﬁ@tlzatlon on the indole 20

ds, 1nh anafogy to step (b) expl ai ned above, to
various alternatives which are

The constitution of the 1linker L is such that
appropriate derivatizaﬁion (steps (b) and (c¢)) and
workup (step (d)) result in the desired radical RS 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-—CONRSRQ.
25 |
In the case where the radical R® in the product of the
invention of the formula (I) has the meaning -CONR®R®,
firstly a compound Pg—N(Rs)—-Rg'—COOH forming the linker
L is tethered by means of an activating reagent sﬁch as
300 DCC ~  (dicyclohexylcarbodiimide) or  HATU  (0-(7-
' azaben':zotriazolv-l—yl) -N,N-N"’ .,N' ~tetramethyluronium
hexa'fluorophosphate) to the solid phase SP via free
amino groups of the SP, where Pg and SP have the
Iﬁeaning indicated above, and R’ forms part of the later
35 radical R’. The protective group Pg is subsequently
eliminated, e.g. ‘in the case of a Fmoc protective group
: by means of piperidine/DMF. This results in a compound
HRBN—RB"—CONH-SP. The latter compound is then in turm

_reacted' with  a precursor of the cyclohexanone




~ Where X is -a |eaving group, -e.g. R

expl-ained in detail below ‘For cases (i) to (v) defined above in step (b),
~a - 25 deprotonation of -the reaction product obtained in (b) takes place by
- means’ of a base such ds, for exanple, NaH or NaHVDS and' dfBurecdidfat .

- .derivatization by neans of a group R § where X is a leaving group, e.g. a
: halide -~atom in particular a chloride 3ton1(cf Collini'& 30 Elliilgboe,
 Tetrahedron 7 7 ec ico, J. Med.,K Chem 1977,
20, 487 or: ﬁ%%?ggféﬁ%Et(§§ %%ﬁmﬁgﬁ xf§°n§27far983Y&é§e (Vi)
defined abo®€Fn (TP (b), i.e. when. step 35 (b) .is onitted, in anal ogy
to the above description a deprotonatlon of .the reaction product obt ai ned
|n_(a) t akes place by means of a base such as, for exanple NaH or NaHWDS
and subsequent derivatization by neaBs of.GOQH June 2006 36 . group R X
p&R’ticular a chloride atom.

halide Step (d) finally substantlal Bides the elimnation 5 of the

reaction product obtained in (c) RIro ?d phase SP. In-the case of
elimnation of the reaction

Wang, trityl, DHP and Rink am de®
product_'obtained in (c) takes placg w h the aid of an acid, in
particular with TFA (trifl uoroacet ag In the case 10 of an am nolytic
elimnation froman HVB resin, the elﬁhlnatlng reagent used-is, for
exanpl e, ammonia in nmethanol. The desired product is then |solated in a
- conventional way. 15 Exenplary enbodi nents of the preparation of

t et rahydrocar bazol e derivatives of thggf vention are detailed bel ow
- Exanples 20 1. General synthetic nethads’for conpounds of the invention A
Coupl i ng of carboxylic acids to the R nk ami de-

using an activating reagent such as DCC or HATU,
finally resulting in the cyelohexanone derivative (II)
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 isom'ers) can be fractionated -~ as also
elsewhere during the descrlbed 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 thee substituted
phenylhydrazine derivative (III) .and, where
approprlate, elimination of the protective group .Pg 1n7
the group. G by means of, for example, plperldlne {(in

%Q ‘the case of a Fmoc protectlve group) then takes place

so that a free o- amino group is produced. again at this

p01nt

In the case where the radical R’ is the group —NHCOR14
25 -NHSOZR14 -NR"¥R"® (where RZ and R'® are not both
hydrogen atoms), = ~NHCONHR!? or —NHCOOR14 a
derlvatlzatlon of the now unprotected. o- amino group of
the resin-bound cyclohexanone derivative (II) flnallyl
takes place in step (b), so that the verious
3Q:f,alternative radicals R’ defined above can be_bexformed.




25 resin: 0.1 nmmol of Fnoc-protected Rink ami de-resin (166 ng, |oading 0.6
- mmol /g) are preswollen with. 1:5 n of DMF in a vessel with bottomfrit
for 20 min. After .aspiration, 1.5 m of 20% pi peri di ne/ Dl Jeree2ddett and
30 stirred for 5 mn. After asp-i_ratio? a further 1.5 nl  of 20%

pi peridine/ DM are added and 'stirred for 15 min. ‘Aspiration is foIIovved by

" Washi ng fo h 7 vi
Fnoc- p?ot eg%e%hﬁg%dgﬁg&lcgr t;{l%%g(;?d%Pe %@Eﬁr%?gggd%ga U %&ﬁ‘{l, on 35

(0.267 Mi ﬁeBWP}IYQFF@CEB‘@qZOdﬁ Mpimisdo prddney 2 W 0% nth%)l\ilﬂ)lv%'fh%il@fwl i nnol

of . DMAP ar ehadgedcatrhrad ifioredndt 140Gsf ¢o14dks After aspiration, 'the same
reagents are again added and stirred at 40C for 4 h. This is foIIovved by

" aspiration and washi ng four times with DWVF. .37 B Coupling of carboxylic
- aci dsdt5) tlhlﬁ thiet yiaﬁeasihiare? 1983mTﬁFleobr6w —mﬂmoaéf,gotwéri fm@ﬁ%}xyl i f aci d
are | Ssol v I.chl oro m xed .M t 14 nmo
a5 BYSREEATZRR shesy () S gArRed een o e deta
chl ori de- r B¥ia0OH 2iy, tlhmdpngsénail@ ofioldy activesing. rébgentshakilmg for two
hours, thegLesi S re A washed
three ti rresgvm 11 Z%X%@ % C?I or\c,)m}iA[ ;%‘k/e%lv gf‘%E%Qf% ;}7 : f:%rl]daThl S is
fol | oned b?aMShlﬁgchhr@éﬁ:tl nﬁ@rvm tgxampled oPIPEACH| tdbhapesey 1t hr ee
times gt heﬁﬁ&vmaﬁ@he@n%r t]!m# t(liﬂﬁﬁmlé’l:hg}laﬂlﬂbpyi?fid§£@?r by deiii NG i N

vacuo.. A resin with a loading of 0.5 to am no carboxylic acid
per g of rBYPReS&esht £%ed. f‘i@“’@%u@ﬁ’ﬁﬁdﬁf é&%ﬁ??l c (&fi-ds t¥P% he

BMB-r esi n: exaﬁlp3em"fm|'et§lfa1ﬁﬂrl‘tﬁ1 CRsboXylogaacing,and7dl. avenaiivdiATU are
di ssol ved in 20 of. DM and mxed with 63.9 mmol (10.9 m) of DI PEA

After 5 mi hil 5 g of .20 polystyrene-HVB-resin (loading 0.71 nmol/g of.
resin). are added and shaken at RT for 5 mnutes. Then 21.3 mml (2.6 Q)

of DVAR 5 4t ‘th%h &0%eSHRkEE ¥ KL J OLuirBnahlife” §Holp Saitdmgment!y

fil tered o]
the reaction product from step (a) is reacted with a

sulfonic acid derivative R! SOzX, where X is a leaving
group, preferably a halogen atém, in particular a
chlorine atom, in the presence of a base such aé, for

20 example, DMAP or DIPEA (cf., for example, Gennari et
al., EJOC 1998, 2437; alternative (ii)}.

In the case where R’ is the group -NR'2RY3 (where R*? and .
R® are not both hydrogen atoms), in the case where the
25 radical RY? is a hydrogen atom, the reaétion product
from step (a) is reacted with a reagent R7X, where X is
a. leaving group such as, for example, a halide atom, in
particular a chloride atom, in the presence of a base -
_ X such as, for example, DBU or DIPEA (c¢f. GCreen, 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 R'CORY 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’ I\IRHR13 are hydrogen

atoms, alternat;r.ve (Vl) below appl:.es




' i on and washed once each with 100 mi of DMF, DCM 25 and DMF. The resin
;sgctn xed with 100 m of 10% Ac20. (acetic anhydr| de)- / DMF/ 5% DVAP and - -
shaken for 15 nin. Aspiration is followed by washing:thrdé upedeQs each
with 100 ml of DCM and ether and dryi n% in vacuo. 30 D 35 Coupling of
carboxylic. acids to the Wang. resin’ 6 nmol of carboxylic acid and

27.3. mpl (4.2 n1) of DIC are dissolved in 500 ml of dry DCM and stirred = |

- at and 4.55 nmmol . (556 ng) -at "RT- “for 1.5 hours, . 0. 91 mol /g of resrl n) ~of
RT for 10 nil® Mhreecasse whete eRéd;@ffthéhgrmbut.tmchmhe**r Q3 Oifed S

di ssol ved gy is af ur bee s evaporat ed
to dryness in 1?8%"60% dfe gD%gﬁg%gﬁm%#i‘icgcdtg f\%&’ﬂb gi}esv&ﬁgen of
DVAP are add&8ctact e‘FJ-E]PiaI@F]nngQ%eanaé@ RBCO | I('cér.ecijvfn wieth al. 3

%é for
suction mnd.}m@‘@eagtgp i 11900328k, Qﬁtéﬁ}l{%‘%&%@' % DMAP and shaken .
15 min. .Aspiration is- foliowed by washing thr Z times each with 100 m.

.of DCM and ether and drying. in:vacuo. E Coupling of an alcohol. to the

DHP-r esi.n: : I8. &hmod:a@é WhPreer’ nig0.H garﬁgggt@gogeﬁ%q:ﬁang ggggl{ggdedarzem

hl t hane for mn. To this ar
preswol Len ig. P*Rmf g:qﬁl o ortgg)ﬁlo%nr@ thl cﬁ‘%ﬁmnﬁadarl@c aasartedl| f onat e

of ‘a solutlon 0
and stirredith §9C Bdcohelh HABI! migdio Rdsi Bodeai | prescbyvasddi tyyon of 5

m o of pi dbﬂ?boﬁ?haih¥d§gﬁ?ﬁaéﬂz¥\ﬁffazbfger(s(}ﬁﬂ?,t%r;QOEI 2 SR

suctlon Washi n
et al., LIPS 1998, 5, 125; alternative {v)).

In the case where R’ is a hydrogen atom, a C1-Cy2 alkyl,
C1~Ci2 aralkyl, an aryl, a hetaryl radical or the group
15 -NH; (i.e. both radicals R'? and R in R’ equals -NR!?R®
are hydrogen atoms), step (b) is omitted because no

= further derivatization is necessary (alternative (vi)).

- Step (c¢), i.e. the derivatization on the indole
20 - nitrogen atom, also corresponds, in analogy to step (b)- h
. explained above, to various alternatives which are

explained in detail below:

- For cases (i) to (v) defined above in step (b}, a

25 deprotonation of the reaction product obtained in (b)

takes place by means of a base such as, for example,

NaH or NaHMDS and subsequent derivatization by- -means of

-a group R}X, where X is a 1eav1ng group, e.g. a halide

. : atom, in particular a .chloride atom (cf. Col—_lini &

30 = Ellingboe, Tetrahedron Lett. 1997, 38, 7963; Pecca &

Albonico, J. Med. Chem. 1977, 20, 487 or Mooradian et
al., J. Med. Chem. 1970.,_ 13, 327).

_ For case (vi) defined above in step (b), i.e. when ‘step
35 (b) is omitted, in anaiogy— to the above description a
~deprotonation of . the reaction product obtained in (a)
© . 'takes place by means of a base such as, for example NaH
- or NaHMI)S and- subsequent derlvatlzata.on by . means of a




carried out twice each with 5 m of DW, DCMand 15 hexane. F:

Deprot ection of a resin-bound Fnoc protective group.: 1.5 m of 20%
piperidine/ DWF are added to 0.1 nmol of 20 resi n- bound Fhfdurg 296 and:
stirred for 5 mn. After asplratlon S5 m of 20% pi peri di ne/DI\/F are
~again added and stirred for 15 mn. i\spl ration is followed by 'washing

four tinmes ng Souplyi 0 a r bound

am no func}téﬁlb{dﬁ 52‘7%%‘ ag (?ng%7flﬁ? ﬁ%%&dﬁ Fgm)g pr t}g%jt' - am no

car boxyl i cakemd iR DRFtice}sr) 8l chllopAdls 3P| on (0.267 Min DVF) and 150

~|I. of NMMsolution. (2.4 Min 3.0 DMF) and 0.01. mvol of :DVAP are added to
0 1 mol of resin-bqund.am no functiqns and stirred at 40Cfor 4 h. After
"aspiratioRt ePhédéarﬁénPg&é'eﬁt‘? ’H@g‘g{é’ pdiesmdhe i el U RREIORE for 4 h.
This i< fobfowhe Reacrspn tcdud dobesinad iﬁur(cl)l FeomM tHe mﬁl@? H
Coupling. of_acet a|d Q resin-b am n ct| of a

-sol ution OPII'—ilﬁ@o CEgTI dr FaB® tetT ]g}%oafdm@ :
resin- boundmiadenorleannsl,onszlé.ndnh&iﬂmne OZi)OG:he 39:eae:tt3rored pmdtREItfor 15
mn. TS bieatfblotRd (BY (B80T 2100 SALAY N d G ad B W LD DVF.

Synthesi s of tetrahydro bazo starting from resi n- bound
cycl ohexaneassicRdesr withe TFadttrdd luproasesicofacdy@dl-oHex divhecassin  are

washed g W g vaﬁ haﬁu%l?f:J.QNFemﬂlﬂél\tf&i Wiroh Zafl mf 2685HC agigd. Then 1
m of DWMF and 2 hydra2| ne/ 0.5 M ZnCl12 |n acetic,acid are

“added.: to ?%émiGaFé§9n rrﬁﬂ?eé’cti r FEgd at137'0C PEr SHRMRlenhi §TRONAE| |Idhed by

aspi r at i onmafgHaneshi Mhe Wieeivweth grodiued adeet tnenaqlsblaajaa 2ifgl of DWVF. J

Synt hesi s of ‘srgll,lggggg}_des starting from resin-

15 Exemplary embodiments of the preparation of
tetrahydrocarbazole derivatives of the invention are
detailed below. '

Examples
20 .
N General synthetic methods for compounds of the
invention
A Coupling of carboxylic acids to the Rink amide-

25 resin: |
0.1 mmol of PFmoc-protected Rink amide-resin (166 mg,
loading 0.6 mmol/g) é.re preswollen with 1.5 ml of DMF
~in a vessel with bottom frit for 20 min. After
- aspiration, 1.5 ml of 20% piperidine/DMF are added and
30- stirred for 5 min. After aspiration, a further 1.5 ml:
of 20% piperidine/DMF are added and stirred for 15 min.
Aspiration is followed by washing four times with DMF.
Then 675 pl of a 0.267 M solution of Fmoc-protected
amino carboxylic acid in DMF, 675 pl of HATU solution
35 (0.267 M in DMF) and 150 pl of NMM solution (2.4 M in
~ DMF) and 0.01 mmol of DMAP are added and stirred at
40°C for 4 h. After aspiration, the same reagents are
'agaln added and stlrred at 40°cC for' 4 h. This is
f_ol_lowed by aspiration and washing four times with DMF.




15 bound ami des: The resin is washed twice with 2 nl each of DVMF and DCE.
1 m of 0.5 Msulfonyl chloride in DCE and 400 g/l of 2.5 MNW 1 eq: of
0.25 MDMAP in DVF are added to Q.1 nupl of resin-bound afyre2086irring at
60C for 2012 h is followed by aspiration and repetition of the coupling.
Aspiration is followed by washing four times wth 2000 m of DW. K

Synt hesi s "of "ureas by reactionof resin-bound 25-ani ne" wi-th isocyanates:: 2

- m of 0.5 Wiso g roDMzhacedide kaidd. o rgme ofi tybatdshound am ne
and stirred aig Rind10r 08 | i S | | b shi ng, four tines
S Il%MA\SBﬁﬁtecql"%dbyalfrng%% \lé\%ﬁoﬁ%l est5=bofA& . amine

w th DVF. 3(?. L(éérrgesi s_of carbamates Db

with preacttivit cHRoPE: Mo 0% hdryr dichlpaorethaded Miztedhet thnd. . . -
0.39 M 5di HenZotwiicdz o ) 45 o ek ep2PEAOa3q Mdadd dides %gdmﬁ&irgfd in DVF
at. 40C for,_ 1@]_% ‘ Jitm;pl f ro?ﬂsi n 35 bound amne_ 1s mxed wth m of
preacti vat éd Al Conor LY, nd:h%é’?: e-r&SIg A v PRAiTIFL 48 BrEaddg Stirring
-at 60C-f orof4 esim) ol Afed Ishakdmig afoen taad MESHE Ngchauirddy¥Es;wi t h DVF:

Al kY1 hal i das CeRye cor B e ceb 8 Oty Yoy EFER] 9705 Wrabern DV and
416" gl of threey bipea iwitVF28r mladdéd dioclldromethabeeson/bopra ani ne
~and sti®red7ab:90C s 125‘h'fdﬁflt0gfe<fs]9§rr?h’airsgfsllnﬁ Louﬁégisiﬁg{)[{e%\é\?fﬁd f our

times with of / N N-al kylation o ] gens with
hal i de/“l\laHzlanlrIT%l\/ﬁ.f : %hiowwhmtamr@% timsis ofi i Hnqidsmelispedhsi on in

oil).. :: arthaddedimes @ithmpo ngf.dﬁséﬁh@puaﬂda@rg}gngAfﬁ,e&,acﬁ}éj Il cha]g RT8
at or

h This | TP o T ol by 2as APPALIEN 200 fah 1§t CBaciehy @nima of 15
met hanol , EAFoR¥Et hanatidrpeD\F. oD Fhshh nbé | GBtainsat he . Vang, trityl,
DHP, Risnk. ‘ _ ' - : _
C Coupling of carboxylic acids to the HMB-resin:
-21.3 mmol of amino carboxylic acid and 21.3 mmol of
HATU are dissolved in 60 ml of DMF and mixed with
63.9 mmol (10.9 ml) of DIPEA. After 5 minutes, 5 'g of
20 polystyrene-HMB-resin (loading  0.71 mmol/g .df-. resin).
= are added and shaken at RT for 5 minutes. Then
'21.3 mmol (2.6 g) of DMAP are -added and shak’én at RT
for 1 h. The resin is subsequently filtered off with
| suction and washed once each with l}_OO ml of DMF, DCM.
25 and DMF. The resin is mixed with 100 ml of 10% Ac,0
~ (acetic anhydride) /DMF/5% DMAP and shaken for 15 min.
Aspira_tion ‘is followed by washing three times each with
' 100 ml of DCM and ether and drying in vacuo.

300 D _lCoup_ling-of carboxyli’c-. 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
l_filtered off, the solution is "evapo’rated 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 mol/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




am de-resin: 2-m of 95% TFA/ 5% H20 sol ution are added to 0.1 mmol of 20 '
resin and shaken at RT for 3 h. The resin is then filtered off and washed.
with a further 2 M of TFA. The conbi %ed TFA sol uti ons at®deeafi¥pat ed to

. dryness and afford the crude product§ 25 P Aminolytic elimnation from
e.added to

the HVB-re m NH3 (i n et hanol

0.1 mmol %ulgé:éoﬁl EHH%SE%%/FH HP ]fé)q Iﬁgﬂ RE #0& %?@Wéf’%hgw | tered
~of f.and washdd wiHakeDMr. £dzhe r@rﬂﬁmed Asphnhtﬁaﬁ ake efammbaédd bg dryness
and afford e u Pr. t N .
conpounds: wég?l[ligfgl-f}ﬁéju%rg%{n gyl%trérlé: "?{)%ar Vﬁ] é’fﬂiﬁ % % 531 rg

t et r ahydr o2RfA- gaviaeoli® yasmdsoxyl-iciacid .1 38.4 (6. 0 g)- of

4, 4- et hyl enedi oxycycl ohexanone and 39.8 mmoi (4.3 g) of. phenyl hydrazi ne

are. dissolved. sepa,rat Qg% in 50 and 10 nl, respectlvely, of water, 41
14 June 2086 an&oUReAnGy @ﬁ#@%qlkf%rﬁh%l%?'r%% ng ‘after stirring

for 10 m nois - mbua@md:ﬂpwegmremvgt@ elb&&lnécﬁbﬁbﬁtydi'ﬁﬂomﬂ/%ﬂ My S04

and evaporated to dr f or e o0 t he
unpuri fi edgpﬁeﬁ’ﬁﬁ‘?}‘/"'dﬁgze@nemaﬁen& %‘cg %Je‘gh ‘Pﬁ"?gﬁgﬂ? g‘f’rtdgd@ﬁg af’°RT, and
4.9 g of frhihly @reunehdcmﬁ,"lzzamé adsied. aAf t.goluefbnxi g Wi 0bh78. Mwat er

{rap oy Scohn sy O G-SOLHEDR | SpHLLhLENsa] sl BXCeaRaI0 of 2 N

NaOH is ad and t r'ee times with?
acetate. ThBLEXEfagit |%°%sﬁ@d 1gikh SpPAdNaNERE i E¢L MyBed b}and t he

sol vent i Saddi’éin egrof4. mith)f_F eﬁ‘r‘?ﬂdﬁlé" a‘ﬂ&v;é?i‘l' | snAKELE e?lgﬂ silica
gel with. eth acetate/g;ax ne 9., Yield: 2.79 1 of beige solid. 11.6
mmol (2.7 Jg‘)‘ oFS1°B 438 %HJ&W r JYidEh c%‘t‘%‘é&%‘lle ‘Fshing 3] §Boxol ane]

and 640 ngcatrpedt obueneswd donicadici driaite tRken W | pMFQ nbcef asgtone 20-
and styicrregd at RT for 2.5 h. The solution is added to : , _

F -Deprotection of a .resin-bound Fmoc protective

group.: ‘

1.5 ml of 20% plperldlne/DMF are added to 0.1 mmol of
20 - resin-bound Fmoc group and .stirred for 5 min. After

- aspiration, 1.5 ml of 20% piperidine/DMF are agaiﬁ

added and stirred for 15 min. Aspiration is followed by -

‘washing four times with DMF.

25 G  Coupling of a carboxyiic acid to resn:—bound amino
Mfunct.lons L ‘ . o
| 675 u1 of a 0.267 M solution 'of Fmoc-protected J-aminoA
 carhoxylic acid in .. DMF, 675 pl . of HATU . solution . |
, (0.267 M in DMF) and 150 pl. 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 asplratlon, the same reagents are. added
agaln and stirred at 40°C for 4 h. This is followed by
. asp:.ratlon and washing four times with DMF.
35 '

H- Coupling . of acetic:' acid to re’sin-bouhd L amino.
-functions: ; e | |
- 1.5 ml of a solution of 10% acetic anhydrlde in DMF are

added "to. 0.1 mmol of 'resin-bound amino functions and




NaHCO3 sol ution, extracted with ethyl acetate, washed = with brine;, dried
wth*MgSO4 and concentrated. 2.13 g of red-brown solid remain. C

- Recrystaltization fromether  results jn 1.1 g of bei ge- cdrdnei26l i d. 25
60,2 mml (11.1 g) of 1,2,4,9-tet r~aﬁyd3tgos"pi ro-3H carbazol -3-one, 8.3 g of

KCN and 22. (NH4).2003 are ,heated in 550 nl of _60% et hanol in an
aut ocl ave %%ﬁ‘%’tdf‘oﬂ: 3%Pl‘. ifa%r '%go?urﬂg t SbiSomitenpkriteved the 30 |

reacti on nij@Rirmatioradoell washicer iatwar  tiang tieh praci pitated solid i
filtered off. Yield: 10.1 g of gray solid. 44.2 ammol (11.3 g) of ' '
1,2,4,9-tetrahydrospirof3H.. 35 carbazole-3,4'-inidazolidine]-2',5" -dione .
i s heated w th 6RfhegisacdH) tetigppipocartarolels HeGaatting0Com 13 h.-

Af ter cool iFes By tE&fiimbidfonddle viscous mass.. is.. mxed.. with: 37
‘g of (NH4) with, stirring., and heated at 100C, for-30 mn..Cooling to

r oom t enpet Y€ i R0l FeRRtL Y- £ i+ 4mVhn, ofasevadoheraRonarsesind
‘evapor at i omyef waxhdd | twhte: wiehdryrgssor Muel dnd? it Ofwbehoe gplid. 5 26
nol (5.8 o) - no-.2, 3,4, 9-tetrahydro-1 H carbazol e- 3-carboxylic acid.
in 26 n "og))fl' %F%’é%g a%r?dl%‘%éﬂ%l %(é'.'a']'76°§) B FRpd i ®2g0np B

acetoni tri hydrazdned@ion¥d ZCl.00m beapitatadiel s daddedd td t Bhe 130 nl  of
acetomgri 0 2l .« AR TR is readiusted.t.0 9 with
NEt3 (1.5 m&@}sﬁﬁlnglft gﬁﬁr té%fs stffrorllegfoaﬁl_!r (J)iglrﬁﬁ eln%egél#%?‘%e%v%Yni ght ..
Then a fur PREFTAEISNg B Washing &wWirsoeridisu? dibsolfveteatiicl %aedd of
acetonitri kadaremaddedpmand stirring is continued for. two hours while
controlling the pH Renpval of the 15 acetonitrile by distillationis
followed by acidification with 0.01 MHCL and extraction wth ethyl
acetate. THe exSyvathebiswashedsubfbhamedbsal srditpdy w-bh N4 and

evapora edphg . gr Ln a rotary evaporator. Recrystallization takes
pl ace from % e%ﬁga%ﬁéxane: Yield: 10.7 g. '
The resin is washed twice with 2 ml each of DMF and

s DCE. 1 ml of 0.5 M sulfonyl chloride in DCE and 400 ul

of 2.5 M NMM/1 eq. of 0.25 M DMAP. in DMF are added to

v 0.1 mmol of resin-bound amine. Stirring at 60°C for

20;_ 12 h is followed by aspiration and repetition of the

z coupling. Aspiration is followed by washing four times
viz with 2000 ml of DMF.

K Synthesis of ureas by reaction of resin-bound
25 amine with isocyanates: ' o
2 ml of 0.5 M isocyanate in DCM are added to 0.1 mmol
+:0f  resin-bound amine and stirred at RT for 18 h.
- Aspiration is followed by washing four times with DMF.

'30j L Synthesis of carbamates by reaction of. resin-bound
. amine with preactivated ‘alcohols: |

. For the preactivation,. 0.4 M alcohol and. 0.39 M

di_benzqtriazolyl carbonate and 0.39 M pyridine are

| - Stirred in DMF at. 40°C for 15 min. 1 mmol of resin-

- 35 Dbound amine is mixed with 1 ml of -preactivated alcohol,.

~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. : ' o ' '




2

C1H NIVR(d6 DIVBO) ,2.0'7 ppm (m 1H)' 2.50 (r, 1H); 2.70 (bs; 2H); 3.04
(q,-2H); 4.17 (m 2H);'4.28 (m 2H); :6.92 (tr, 2H): 6.99 gtr 2H)';. 7.23
(tr; 2H): 7.24 25 7.35 (m 3H): 7.38 (tr, 2H: 7.62 (s, 1H UHP2@Q6(dd 2H;
7.87.(d, -2H);.. 10.71 (s 1H). Mel'tTnd0point: 119C Fractionation into the
two. enantgcq)rrer ta | ace_ by ch| raI HPLC. 30. (R-3-[ . '
((9H- Fl uor % ﬁ'ﬁ'k )cé’lfboﬁ‘ﬂl'l Heggpes by N-alkylation of
4, 9- tereah;adbow&‘ramhasomtﬁ- aakj}mwhudagl ankiachlaazyfhé Rl

3; -

(Chiral cel 50, X, 4 xa.ne/ 75.25, 80

i/ m ) 351 pr naE Fﬁ{?g'rle%e’fﬁ% 8 VY B Tlr’)‘im & #1of

2,3, 4, teBréh!;‘idDbPEHEarbaf‘olae“eSad&ﬂleldom |0c:1acrmm:b1 bof Rres i Sooim

Chi ¢ ﬁ) ¢l afbhd A ISE0-A2 He 4 9B oBMEdiEXPR%h ] S AHRARhp1 /26 Py, 8O

f ((9H Fi EB?eﬁe@l%I%tmly?@af@éﬁytmﬁ; ot - xwdyefoDMEexanecar boxyl ic

id 2 320 nnDI- (50 g). of 4, 4-ethyl enedi oxycycl-ohexanone are 5 suspended
(144.5 9) of. (NH4)2CO3 and 640 nmol

1-

—-ac

in 800. 50% and 1500 mmo)

(41.7 g) Cl@{a‘?qeky Q. Okt %Sl%ﬂ%q%gl%@oéécmd%r@%ls tWktiet hanol is
re

fi

- (
m

nmoved i nhahide/Namdih rmﬁ'aqueous residue-afiter cooling wthice is

it f Yiel d: 72 |
4, 4tir d?%x%l\é@ﬁrﬁ%;%% p|r ?4‘3% éIa'g] t‘ég?falﬁglésﬁ?émfﬁml%rﬂl% 295 mol
(66..8 g) aref atlded], Lodi dd ol dicfz adiesispibcofrtl 2.afpine. After

2]tet r adecqgs1Q, #%@l@faefggda%zguggmll 2 &266) $ ey %18&'1 %(g_@ Ttk 8 H20

are: stirred in i n an autoclave, fter cooling to

r oom temo?e?eaﬁﬁ%é FISh Shrredoat @S?ﬁ: forug hooThie s sl awed he

sol ution aid sispifadish 68kd #8Ehing. dhece SUsPERsiRNchS £ idt erggd and

washe and .the fil te is.20 Iyoph Ilzed The residue is recrystalllzed
from g5 ef\'?éﬁq %’Pﬁ] g mefhapgf &n‘%% no-1, 4- di oxa-

O . Elimination - from the . Wang, trityl, DHP, Rink
amide-resin: : .
 2'ml of 95% TFA/5% H0 solution are added to 0.1 mmol of
20 resin and shaken at RT for 3 h. The resin is then
 filtered off and washed with a further 2 ml of TFA. The
combined TFA solutions are evaporated to dryness and

afford the crude products.

25 P ~ Aminolytic elimination from the HMB-resin: -
. 2 ml of DMF and 2 ml of 7 M NH; in methanol are added to
0.1 mmol ‘of resin and shaken at RT for 18 h. The ‘resin
- is then filtered off and washed with DMF. The combined:
solutions are evaporated to -dryness and afford the
30.-. ‘crude product. - | !

Preparation of required starting compounds:

3=[[(9H-Fluoren-9 ~ylme thox_?) carbonyljamino]-2,3,4,9-
35 ‘tetrahydro-lH-carbazole-3-carboxylic acid. 1 -

| '38.4 mmol (6.0.g) of 4,4-ethylenedioxycyclohexanone and
.. 39.8 mmol (4.3 g) - of phenylhydrazine are- dissolved
separately_ in 50 ml. and 10 ml, respectively, of water,




sp|r0[4 5]decane 8 carboxyllc aC|d 213 mol (42 9 g) of :

8-am no-1, 4- dloxasp|r0[4 S] decane- 25 8-carboxylic acid in 213 nm of. 1 N
NaOH and 213 mmol (71.9 g) of Fnoc- gi in 240 nl of acet ddifun¢ 2@0Gre -
conmbi ned and dil uted mnth 1000 M -of etonitrile/H20 ..1:1 Adjustment of

the pHto | | owed stirrin roomterrperature overni ght. Renoval -
of the” 30~%ath gﬁ??rllfue ‘I;' ahot ké’vaﬁB?‘%FéF’nl sTesRibied Witer .

aci.di f i cat istArwing Eo@l I Irlﬁlmnﬂs eéictﬂ&tt@di WitB. riefdwylwitdcedater . The
extract is pa u e th Na2S orated ta
dryness. The ?gggduerﬁ%ise&]rgfé lﬁ#é %n&r oM Ay %%ie 8t e‘iﬁ@ﬁﬁ?e‘. Yield: ..
79.0 g 35 &fieddr[Pokt g aﬁrénaggsel ablhoxy) car bonyl]am nol -1, 4. ~

di oxasg.ro-[ 4, 5] decane- 8-carboxylic acid. 187 mml (79 g). of
| et hoxy) -

8-[[(9H-f Il yoren-9-

. car bony!- %n @4 WOW%E$%]W@WWWEI§ -Hissadivedar e t aken
-up in 3 5 inog4acel 0o€/ BolubhbCitlrd, a&ﬁd il L GF Hrd AP JLRIMRY ature
;for. %’@ éon‘ﬁ é %;Ip ed i.n a rotaLX evaporator,, and the
preci pltate uct dedy ) ll’xﬁééWed‘”vﬁrf WHRERT &x@rdrfadd. viel d:
68.7 g of 20 mlIlH RE (dB BVSO):olﬁenellE:ZdisE&lCLmd GE, hrBstekd (m 4H),
4. 27 7 ;
7.91 El:j@ gﬂ% fo Nswesﬁqﬁ)%g 1;2351';? r?tdlée 7c:£‘3‘302<t?2céycf“oﬁ§u£ ech? bo%?ﬁﬂrac?%fgdd 3 20
mol (3. 4 Hjres EBimgs A’%c%/@mheiaﬁb@aebomeat@ctm@t SMSpmduh@di n 40 ni
of 2% H2SXcmRnBrshiel r&eq aHrl%QpCWléé fn@r % S [\%gjs@\?

an& renoval of

extractlonfou.r ti th eth a,cetate
the sol véWtst C{}E?Eﬁ i 786 ﬁ%x&’ﬁé afg opasifiedoog of white

sol i d 3 MIMd\II\@Idﬁlﬂm’S@)thyB acéta?t?e/(li@xaa‘l‘& 1:8. 0832188 omy &H) ;

2.19- fnb%] (rn 1H); 12.23 (bs, 1H). 4-Chloro-3-([(phenyl

anm no car onyel am ng]lbenzeneacetic acid 4 25 18.55 mmol (2.21 g) of SOC12
-~ are slowy added to ' ’

# 11.6 mmol (2.7 g) of 1,2,4,9-tetrahydrospiro[3H~
-carbazole-3,2’-[1, 3]1dioxolane] and 640 mg of p-.

.= toluenesulfonic acid are taken up in 70 mli of acetone
20- and stirred at RT for 2.5 h. The solution is added to
-~ NaHCO3 solution, extracted with ethyl - acetate, washed

with brine, dried with MgSO, and concentrated. 2:13. g of
red-brown solid remain. Recrystallization from ether
results in 1.1 g of beige-colored solid. '
25 . 3 | | |
60,2 mmol (1.1 g). . of 1,2,4,9-tetrahydrospiro-3H~ .
-carbazol-3-one, 8.3 g of KCN and 22.0 g of (NH;),C0; are
- ‘heated in 550 ml of 60% ethanol in an autoclave-at 80°C
for 3 h. Aafter cooling to room temperature, - the
30 reaction mixture is added to ice-water, -and the
precipitated solid is filtered off. vield: 10.1 g of
gray solid. '

| 44.2 mmol (11.3 g) = of ' 1,2,4,9-tetrahydrospiro[3H-.

- 35 | carbazole-3,4’-imidazolidine]-2’,5’-dione = is ' heated
with 62 g -of Ba(OH)2 x 8 H,0 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)CO0; -with
stir_ririg.-' alnd” he;l_ted_ at 100°C for. 30 min. “Cooling to




18: 55 mmol (4 g) of 4- chi or o- 3- n-ltrobenze'neacet'lc acid in 50 m of MeOH

while cooling in -ice-and stirring. After stirring for 30 nmin, the’ mxture'

is allowed to warmto RT and a further. 3.71 mmol (0.44 g)45ms@899 are 30 -
added. Stirring overnight .is foIIoweé Py heating.to ref lux for 30 mna

Stripping f th solve s . fol owedb recrystal lization from . _
et her/ hexa(r%fé)o E}% ntléi r’%% g trpbLiBBen ¥AEREBTat e as
yel | owi sh..3dltihd wa?sﬁarliiamﬂi awmber&elﬁngbf ahedliMrated-whl argndss. -
nitrobenze ate d_}9 I 3. 0 g) of Zn dust are heated to ref
lux in 500%@@# Ve g]—lgf 8?1' %Sﬁ%mo‘}%% ‘under reflux, 13 m of conc. HCI,
are:. added 4-Chil oro-3-[[{(phenyi met hyI ) am noj car bonyl ] am nol sol ution-:

Extractgonz\@lmg_thyl 5.acghat e,odryif _ 2 1.of the
- solvent by d tlol | at |(on g?f of osﬂ aﬂ%’ﬁg 2|\§1 ‘§C§l @é&éwé 1R

3- ami no- 4- Eﬁ‘lr %B&ﬁzénﬁﬁﬁ'@?ﬁélcasa%\éggénsowcF‘l20(58 bl Nefs amgl of

-rr:;t %\A 3- S%n:mmgé J(g gksl mo@mcmg&e?.ﬁ[ QBdiﬁ&SQJﬂ/%i:é%bﬂ:Qtfile

o and, _a of triphosgeng, an

pyridine aPECadigieriag e;mgtlé??lﬁg E%T‘H%%r‘f%?rﬁﬁean LF? f‘i‘@‘g Fh(l 11 g)

of benzyl akBRemar efadd:edpnamhlet/Hml hglisAfeelri nwed turdsQongHenper at ure

over nisght .. 5 45 d LAN. LS, ' ut the: o amc phas_e
Gt - 145 EXBEAELLANCS So Gt OftmAt (1 J,B%%Q% Hiarfire s ,

is dried, and the solvenf is renove
4- chl or o- 35FLFrpfedH éfﬁ%)temﬁeﬁéh‘}r}e memqlgmwzemmeaatﬁmmer 2.98

- ol (990 gu3 §f (et hyhmélth@fOﬁcH—@i@%ﬂyal ?8&1 bfgyln%l aqr?%”ol
benzeneacet ate are , ano 1 N NaCH
are added.?2¢ F?’é’rt’ﬁf‘?r?ﬁs ad%ﬁ'f o?n Zﬁtlrtrﬁélmsmaﬁ@ntnguedstﬁwed of f -

and the reswdumo&sacwﬂnfleedccb:@tﬁdﬂhﬁgwﬁﬁb 1;M 25R!§i€éva1EXéfaotEIhém i's
::Zw { la%%vg;g %@%@%’%‘?I i z t?’?gﬁ (?$€Jsl:b?é¥‘lé{‘]?r 0H15b0| Ifﬂbl?‘gﬁapgpé%gl sotvent
Yiel d: 830aeadbfigwtiie switld @.01 M HCL and extraction with ethyl
-acetate. The extract is ‘washed wuntil neutral, dried.
with Na,S0; and evaporated to dryness in a rotary
- evaporator. - Recrystallization takes rlace  from
20 ether/hexane. Yield: 10.7 g. o

H NMR (d® DMSO): & = 2.07 ppm (m, 1H); 2.50 (m, 1H) ;
2.70 (bs; ZH); 3.04 (g, 2H); 4.17 (m, 2H); 4.28 (m,
2H); 6.92 (tr, 2H); 6.99 (tx, 2H); 7.23 (tx, 2H); 7.24-
25 7.35 (m, 3H); 7.38 (tr, 2H); 7.62 (s, 1H); 7.68 (d4d;-
. 2H);-7.87 (d, 2H); 10.71 (s, 1H). L
k Melting point: 119°C .
- Fractionation into the two enantiomers . takes place by
'/ chiral HPLC.: ' '

"(R)-3-[[ (9H—F1ub£en-.9—-ylme.tho:qr) carbonyl]amino]—- - -

2,3,4, 9—tetrahydro-—lH—carbazdle-3 -carboxylic acid la

tr = 6.4 min (Chiralcel ©OD 10 pm LC50 250 x 4.6 cm,

'hexanellsopropanol 75:25, 80 ml/min) ' ' '
35 )

A(8)y-3-I[¢( 9H-Fluoren-9-ylmethoxy) cafbonylj aminoj]--
2,3, 4, 9-tetrahydro-1H-carbazol e—3‘.—carb03gr'1ic acid. 1b
"~ tp = 7.5 min- (Chiralcel OD 10 pm LC50 250 x 4.6 cm,
~ hexane/isopropanol. 75:25, 80 ml/min)- |




30- 1HNWVR -.(d6 .DMBO) :. S =3.57 (s; 2H) ; .6:.92 (d, 1HL;. 6.99 (tr.
1H);” 7.35-7.50 (m 3H); 8.10 (s, 1H); 8.3:0: (s, 1H); 9.42° (s qu? 12. 40
(bs, 1H).- 35 benzeneacetic acid 5 2. 0g§smml - (415 ng) .1 14fune?
3-ani.no-4- chl orobenzeneacetate ‘are mxed with 10: 4 mml (969 ng) - 45
dropW| se, and.refluxing is continued for 30 m.n.. The suspension is

filtered hot, . the. methanol, is distilled off, and the resi due i s adjusted
to pH 14 vmlt‘i{[dgﬁaﬁéegrﬁn"anmﬁéhmdé@@hobmuammde] ~4-pxocpadio- worked up
anal ogousl ﬁex)éh@lcdrb%:%lﬂ& gbigoki d.. For the ester.cleavage;: 2. 47

79 chl®ro
[[[(ph((anyl %%?g g"f“?&mnﬁ%‘?c%)r b&’Fnyaﬂrfﬁ&f%éﬁ?@ﬁéﬁ&?&%ohwmr@lryqed with 1
N NaCHS5 n anapeg;aedo tJJme aamyanl neblfod.508he product ahdi S 18YRIMGRA W t hout

recrystal |J oW S ES-M3:._ 319 (MtH ) 10
4- ChI or o- 3%@%4 |ny (§Tgaarrb%n H’a’ﬁ?‘ﬁ ]?gib'zn%)anggcgpﬁcaarcﬁd 6 2.08
(415 e@i ss-mm 4at c 606 Co ez ehdacethe eeghanmiixeid Wit h 10. 4

ol (979 #Bhoyah éna%eaeyr?ﬂan%hgs HRRGD LU A2 YPd U 15

anal ogousl e esteér cleavag

Yield
" ng) of rretf\‘lWF 41CBnASy élsnﬂﬁr@@ 3§ di vgshed neithr weher] andnojrled
benzen®aceyhtddare hymrol yged widdh 1 N NalH i G308y 130 &% g -above

e ot o SREESTHEE - £ ReR O 10 ol Gt VS oL £ O el o
- (m 3H); 8.05 (s, lH) 835 (d 2H) 850 (s, 1H);9.92. 25 (s, 1H); 12.40
re mxbd A AO 4\ iSPrEb9d oL of %%m%%wa@néhiir A38eAitea. under
4.) and wovRkEp (4. 2eﬂ1a3]dzﬁnmqﬁcan@+m Bi7dignpeof sanidd. - 826 mmol
15 (260.6 g) of Ba(OH); X 8 H;0 are stirred in 2.5 1 at

150°C in an autoclave. for 6 h. After cooling to room
-z temperature, 1032 mmol (99.2 g of (NH4),COs are .added to
fee the solution and stirred at 60°C . for 1 h. The
E suspension is filtered and washed, and the filtrate is
20 . lyophilized. The residue is recrystallized from
H,0/MeOH. = Yield: 45.4 g of 8-amino-1, 4-dioxa-

4+ Splro[4,5]decane-8~carboxylic acid.

213 mmol (42.9 g) of 8-amino-~1,4-dioxaspiro[4;5]decane~
25 8-carboxylic acid in 213 ml of 1 N NaOH and 213 mmol
~471.9 g) ‘of Fmoc-ONSu in 240 ml of acetonitrile are
- combined and diluted with 1000 ml of acetonitrile/Hy0 -
~ &:1..Adjustment of the pH to 9 is followed by ‘stirring
s -at  room tefnperature overnlght Removal of . the
30° acetonltrlle in a rotary evaporator is followed by:
acidification with 0.01 M HC1 and extraction with .a-ethyl
acetate. The extract is washed until neutral, dried
with Na,S0; and evaporated to dryness. The residue is
reCrystallized from ethyl acetate/hexane. Yield: 79.0 g
.35 of 8-{ [ (9H-fluoren-9-ylmethoxy) carbonyljamino]-1, 4=:
dioxaspiro{4,5)decane-8-carboxylic acid. L

- 187 mmol (79 g) . of = 8-[[(9H-fluoren-9-ylmethoxy)-
..carbonyl jamino—l_ ,4-dioxaspiro(4,5] decane-8-carboxylic




4-Chl oro-3-[[(2pyri di nyl am no) carbonyl]am no] benzeneacet ic acid 7 35
chl oro- 3- [[(2 For the ester cleavage, -2.47 nmol (790 ng) ‘of. nmethyl 4.:.

- pyridinyl ami no) car bonyl ] ami no] benzenegget ate are hydrol yzbHTunet2904 N NatH
in anal ogy to the above nethod. The pfodlct 7 is obtained, without.

recrystall i gn. 0 .693 yel l owi'sh so} i 4 June 2006 |
1H vaR(da‘L"é%é Xa%e?g"é’sln%%f]e‘@ézla(‘%ﬁ?m dl?} Jl F§: 7.22
(d, " 1H); 7Sn2r(:dgi 14 ; roofB. ¢etperdtire o9 {nh. 2ihe - &aeﬁoﬂe(s,s 1H) :
11.82 (bs, 50, I | es_af nds '
|nvent|on E&?PFéal %EO éLH_D ? 45 é % v 0%%0%%%I ohaéanecar oxylic
.acid ar ePHf'-‘§é§llV@§e¥1nP£°ﬂﬂC§f lﬁesfthl@%‘@dj@fd aaded ovith sealpensi on of

0.3 mmy (4Rd3asleal whemykhgdrazings Bydrochloride and 0:3 mmol -(40.0 ng).
of ZnCl2 in 1 m of acetic acid. StirTing at 700C. for 20 h-is followed by

15 dilution'with 20 ml of water and extraction with ethyl -“acetate. The
~ethyl acetf ainghaga’ i BMS@phed wi tih smtiers3 ﬁﬁj egdupyen 32504 4angy evapor at ed

to dryness yield,. 6 (190 f _whi Na \ M d alc
23, 4,9- Tetvhhydrd’? I—‘-S“L’ar%&g)zolz 8/% 3§Fbo>?§fﬁ %t% 38515%5. ngS)(f’rf’ The
col um heaﬂ$ngEHl na?re?Sn(n}beZHbf Thel coédpoRmp,- M nd 25 (neasured nol ecul ar

mass) 3 oM ay&1.€ d yphesul ar mass)) which are introduced here also
~apply to the %&#I ovmﬁtrllg exanples and are therefore not -repeated 'again. 30

Exampl e 2: Synthesi's takes place on the 0.2 mml scale by nethods A | and
O 2,3, 4, YletoPy b PekihEas BB Pic - acidS33- carboxam de 9 214 214. 2666

- 20 mmol (3.4 g) of ethyl 4-oxocyclohexanecarboxylate

are suspended in 40 ml of 2% H,;S0, and stirred at :90°C

15 for 2 h. This is followed by extraction four times with

' ethyl acetate, drying with Na,S0; and removal of. the

solvent. Recrystallizatioﬁ 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 _ . . ‘ ; L.
25 18.55 mmol. (2.21 g) of S0Cl, are. slowly added to
- 18.55 mmol (4 ¢) of 4-chloro-3-nitrobenzeneacetic. acid
- 4in. 50 ml of  MeOH while .cooling in.dce 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"'SOC-l'z are
30+ added. Stirring overnight .is - followed . by ,heating tb"-
reflux for - 30 min. Stripping off the solvent is
folllowed by recrystallization from ether/hexane. -
Yield: 3.43 g of ‘methyl 4~chloro-3-nitrobenzeneacetate
_ as yellowish solid. l'
35 ' o _ B . .
'13.07 mmol- = (3.0 g) -of methyl . 4-¢hlofo-3-
~nitrobenzeneacetate and 198.8 mmol (13.0 g) of Zn dust
are - heated. to. reflux in 500 ml of MeOH for. 10 min.
_Ther;, under reflux, - 13 ml of conc. -HCl. are : added -




Exanple 3 10 A F G | and 0 Synthe5|s t akes place on t he 0.2 nnDIscaIe

by methods N-[(iS)-1- (Aninocarbonyl) "-2-nethyl
propyl1-(3S)-2, 3, 4,9-tetrahydro-| H c?§bazole 3- carboxan1ééJqK%¥Q§Q4313 3987

lob 314 313.3987 11 271 271.3183°'N[({IS)-1 (Am nocar bonyl ) - 2- et hyl .

pr ooyl (SRrciniia O LARYT SUAGE SRTRARUET LALLM IS e e i e

N- ( 2- Ami-no- 2- oxoet
Exanpl e -4: %%%4%Stéké§epe§c@o¢n ttiee Om2 thanblscid e@ysrithedls D, F,

bt T S Sk .9 Jeh g o i 54 bl o,

carbonyl] al :
N-[ (3R) - \ié‘ R TeF’FEﬁ?anO&HW% bathyis -3¢9tataon@ying, e - |-
.glutakin nelazseprrmncB Ei@iml*ﬂ B 3kHY ntdieBient akey  PAASE PIhd sy 0. 2 Mol
'scale by nd, O 35 a ne 13 301 301.3441 '
N[[(39)- 3 E%B%g'sz% 4% f(’;& Pﬁ@rﬁ d3 ‘gz%l‘P SRZFIRARATAYE Exanpl e
.6 0.15 Mm@k bﬁlqﬁlﬁelcdnponent are dlssolved in 15 m of.- 0.1 mmol of
‘carboxylic acid, 0.1 mol of HOBt and dry DMF (al so THF, DCM, and, while

cooling in, i ce and 10
' 2.08 mmol (415 mg) of methyl 3-amino-4-

10 = chlorobenzeneacetate are dissolved in 40 ml of. DCM and,
at 0°C, 0.83 mmol (246.3 mg) of triphosgene and 0.6 ml
of . pyridine are -added. After stirring at 0°C for one
hour, -10.4 mmol (1.11 g) of benzylamine are added, and
stirring is continued at room temperature .overnight.

15 Extraction is carrled out w1th DCM/Hz0, the. organic
phase is dried, and the solvent is removed.

cv: Yield: 727 mg- of  methyl 4~chloro-3-[ [ (phenylamino) -
carbonyl}amino}benzeneacetate.

20:.2.98 mmol (990 mg) of methyl 4'-chloro-3—[[(phenylr
. amino)carbonyllamino]benzeneacetate are taken up. in
10 m1 of methanol, and 6 mmol of 1 N NeOH are added.
After stirring at RT for 2 h, the methanol is d:i,.still'ed
off and the residue is acidified to pH 2-3 with 1 M
25 HCl. Extraction is carried out with ethyl acetate, and.
drying with Na;S0,, and the: ‘solvent "is  removed.
_ Recrystalllzatn.on takes place from boiling isopropanol.
Yleld 830 mg of white solid 4.

30 m _m;-;(ds DMSO): § = 3.57 (s, 2H); 6.92 (d, 1H); 6.99
(tr, 1H):; 7.35-7.50 (m, 3H); 8.10 (s, 1H); 8.30. (s,
1H); 9.42 (s, 1H); 12.40 (bs, 1H). '

4- Ch.loro-3 [fr (phenylmethyl)am1no]carbonyl]am1no] -
- 35 benzeneacetic acid 5 : :
©2.08 mmol - . (415 mg) - of “methyl - = 3-amino-4-
chlorobenzeneacetate are mixed with 10.4 mmol (969 mg)
.-0of - aniline -as- described under 4.). and worked up

-analogously Y:Leld 662 my of solid. ..




15 .20 .stirring,. 0.5 mmol of NWMis added..After.about 15 min, 0.15 rmol

of EDCl. x 'HO is added, and the mxture is stirred fqr one -hour vvarrred to :

roomtenperature and stirred overni ggé For workup, the, [4$8mePs
stripped off, and the product is.di'ssolved in ethyl acetate and vvashed
‘tw.ce each W|th 0.1 N HCl and saturated NaCl solution. Drying and
‘stripping off the solvent.are followed if- necessary by recrystallizati on
‘9H- Fl uer enFer ythet kpkpt38eavhbl( 42 . Wi7ommpie nyl9oreidly |dfametdhdarbony| l--

2,3,4,9- t et ﬂ-? 1H-carbazo| 3-ylj carbamate Methyl
N—[[(SS) 3 l uoren-9-y net hoxy) car bonyl ] ami no] - 2, 3, 4, 9-

t et r ahydr of hﬁ-‘%ﬁ%@@t@ywamambmrlponzlhamnn&bsn@aﬁpcetateSynt hesis -

‘takes glacgr@nh ah enb heds G and 0.
- NQ3R)-3- gﬁi foloo@gnheNquﬁiﬁogg arfé‘m@ QD Ehe aBové’

oxopenty| 15w - t REPHARIT . Scat b ol - S’bt’?lll@fibonﬂl}qhq}&'iyl L
.-aSpartanldﬁeéffi&éﬁﬁlﬁatiéﬂ33Y£e1$(9&934ﬁ@r§ﬂ 81lowish. solid.

yl mahoxy) I- -madi yl -1- oxopentyllamrn] 2,3,'#;
9' |cuahyd?}g§ i@nz@? |*7car bonyl val yl -fraspartam de N

[[(31-)-2, 3A9- Tetn&i| o- 3 [(1-0x(> Z 3 d phenyl propyPri nol - | Hcarbaz4. 3
y1] csylgony, | . | reart
LS SRl ?@i‘?ﬁ%ﬁ%m’z‘f%’.carbonylfmnof |
_diphenylpﬁﬁﬁgﬁﬁQﬁ idipeid| azo[ - 3 yl]earbonyl]-L_Va|y|_ L-aspar tari de,

| somer “A I¢-[dd 3@l 3, 4, O(d 0 ahyfr 0- 3{ gk~ -0X0. Feiy © 3-amino-4-

di phenyl pr no -1H-carbazo| 3 vyl 7car bonyl vaI | L- aspart am de,
boﬁDrBy P %ﬁ.r&genzeneacetate are %1xed w1g ]1 .4 m%ol (979 mg)

of 4~-aminopyridine as described under 4.) and worked up

15 analogously. Yield: 664 mg of solid.

-For the ester cleavage, 2.63 mmol (840 mg) of methyl_d—,
chloro-3-[[ (4-pyridinylamino)carbonyl]amino]
benzeneacetate are hydrolyzed with 1 N NaOH in analogy
20 to the above method. The product 6 is obtained without
recrystallization. Yield: 481 mg of yellowish solid.

H NMR (d® DMSO): & = 3.57 (s, 2H); 6.94 (4, 1H); 7.40"
(m; 3H); 8.05 (s, 1H); 8.35 (d, 2H); 8.50 (s, 1H);.9.92
25 (s, 1H); 12.40 (bs, 1H) : ' g

-4-Chloro-3-[{ (2—pyr1d1nylam1no) carbonyl]am1no]

_ "benzeneacetlc acid 7 _ :

. 2.08 mmol (415 mg)- . of m@thyl ' 3-amino-4-

30 chlorobenzeneacetate are mixed with 10.4 mmolj(979 mg)
of 2-aminopyridine as described under 4.) and worked up
analogodsly. Yield; 617 mg of:solid.

 For the ester cleavage, 2.47 mmol (790 mg) of methyl 4-
35 chloro-3-[[(2- :
-pyrldlnylamlno)carbonyl]amlno}benzeneacetate
.are hydrolyzed with 1 N ‘NaOH in analogy to the above
method. The product - 7 is obtalned without
_'recrystalllzatlon. Yield: 693 mg of yellowish solid.




N-[[(SS) 2, 3 4, 9- Tetrahydro 3-[[(2333) - 3-net hyl -1 - oxo- 2-

[ (I'-ox0-3- orryl propyf)am no] pe W ami no] - 14 nbazot- 3-yl |l car bonyl& L- vval yI L

~-aspartanide 777.9178 17 779 777.9178 19651050. 7758 65165047p862006
~1sea687.83371 - 51 N[[(35)-2. 3, 4‘9417eUahydro 3 [[(2636) 6 la

hyi - 1=0x0-2- ao 690 869. 8883 .

_241(phenyl et hoxy) car bonyl ] am no] pcntyl I'am no] 113 car bazol - 3

yl | car bonyI'H- NMRal(if- DMaepar Sami da59 (s,  2H) ; 6 94 (dd,  1H)

N Q3R) -2 9-1keyt s ahysls 0-3- [ [ ) 3anethyl.-].- 0 W881 7557

- 2- [[(phenyﬁr?& ho@ g?)aglé a% no l'ée'ntz %gme(\ 1Pr’r Xgarf% 85’78 ;

yi ] car bony 829 altanydH)L> akPab2aksde 1H) ; 11. 82 {bs, 1H); 12.50 (s,
[[(312)-3m3..4, 9-Tttrahydro-3-11(25,35)-3 nmethyl -1-00 o- ?5 847 646 7844
-[[ (phenyl met hoxy) car bonyl | am noJpen4l ] am no] - 1H car ba<)
-ynnr bonyU- L- Vdyl - Lai anka6de N4[ (3S) -2, 3, 4, 9- Tei r.ahydr o- 34[ (2S, 3fi)-3
th

yl -1 - 040~2- EX&amp68s68¢. EoPounds (I) of the :l.nvent:l.on
(C( phenyi nmet hoxy) car bonyl | am noJpentyl ] am no] -1 H carb=l-

yl] carbonyl ] - D-val yi -L-aspartanm de N-Q 31t
Y8, 4, 9- Tet Fahyde- 3 [ ( 2S, 38) 3 rrethyl-l-oxo- 2e 690 669. 8093 2-[[(P1

i et a I
Zar ba?g(yégy?]b@lgér‘ oz{%?% as par Pg%cagheﬁ_ale@.K}D0§y§1$ gaqid
ydr o- 3- [t(?§e3§1-s§°r1ﬂ@ﬂllllll dxé}ll 20f 83 3as: 68608d and added to a
[ C( pbeny| netigpsnsibenydani Oabpﬁ%&tl]a(rn g d, Loﬂf 8@1@ A dg80, MY 310-2, 3, 4

~ Tetrahyd 3- -1~ - 2=

eﬁylrgr)(;p;&)‘%# %Ii‘]p%?iﬁ? %‘]‘e‘&v\ﬁ %a‘F“F‘aioIMQ 9I@@hrb§n?h?lz lin I ml of
val yl - Laspaeeaid i deid2f sitlit3Fingd, #c 970etr aﬂ&idr:@o [ §L§5)fo]1'l%’§\%d2 by
[[(ph gy' i@{fﬂ%ﬁr&?gﬁl Eﬁmmﬂo]ﬁ Onpa/téra ma.‘[r]]. e}cgrgg?:?é%l with ethyl

yl] cu ony aspavaim de
[[ (3S) - 23Raie Tdpadydtby3- EHoe2S 38 plaset hgl whsBea Zrithl W &61. 7557

pben¥l - CKY)qRDORY. & @U'EQ%P %ora %g to dryness. Yield:

N-
[[(
car bazol - S%I cazbon&}é‘ al an tam

N-[[(SS)- - (‘fﬁﬁé?@ﬁ@lax@Oam no} I H 92 651 560. 6614
~-carbazol -3-yl]carbonyl ] -L valyl -L-aspi ctam de

20 ° Name _ Number Mgna  Meaic
~ 2,3,4,9-Tetrahydro-1H-carbazole— ‘
" 3-carboxylic acid 8 215 215.2507

The column headings (name, number of the compoﬁnd, Mena

25 »(measured molecular mass), Meme (calculated molecular

- mass)) which are introduced here also 'épply to the

following examples - and ‘are therefore not - repeated
again. '

30 Example 2: . _
© °  Synthesis takes place on the 0.2 mmol scale by methods
A, T and O. |

. 2,3,4,9-Tetrahydro-1H-carbazole-

35 3-carboxamide 214 214.2666




3 tvvnenyl m:woxy) car bonynarrrml pent yl )am nol - I H N
carbazol -3-yl'| carbonyl]-Lval yl - Daspartam de N[ [(3R)

- 2,3.4,9- ‘Teh*ydro-3-[(1-Ox0-3- 33 - 576 574.6782 o - 14 June 2006

= rangl pr opyl ) M no] - LV- car bazol r 3"yt ]4&rbonyl ] - L- val yI L aspartam de
N-[[ C3S?-2 9- Tetrahydro 3-[ (1- oxo-3- phearyl pnpynam no] - 111- cmiwl :

3- I]carbnﬁ?”@ Gafyl- L-aspartamida - 52 N-[[(3)-2 3,4, 9-Tetr&ydro
-[[(2S5;,:3) Sﬁnﬁnééieyl thkexopdalde(- drhefiyé netiaomdzagbanbllbyaaﬂ@amdm 0] 4H
car bazol : g y%.] %n% & val yl -1 ral ani nam de N-[ ((3R)-

4, 9- Tet rahytirn: 3 e acetylj amt]-1H car bazol

-3-yl]car bonyl ]- L val yI 4. aspartam de '

(3B - ﬁ, s? Iet%&%@ragbg é)ﬁ‘_%[t?‘ §pbenyl butyI )am no] .1H aar bazol -

[
pt bonyl asparta S) 2,3,4,9 Tetrahydro-3-[(1-oxo- 4
n
[

[
y
[
r
9-

yl but yP’)C&mlr]o](3§H?oé*roléa201:e€€5}mde-’@rbﬁnyl ]1-1 - valyl . L-aspartamni de
(3R) 3- {4:APREBYI AR INhhATHAO] - 2, 3, 4, 9- t e pahydr 814155 5dpazol - - :

carbonylJ-L-val yl -L-aspartam de
[ (3S)-3-[(Di phenyl acetyl)anino)-2, 3, 4, 9-tetrahydro- _
1H car bazcrlr-B(l)d)}maubmy:k:}abbahylru—a@ﬁﬁpia de:N- f :

(3R -2,3,4,9-T dr.0-3 henyl propyl ) aati no] 0 H-car bazot
3-y1] r%grfl onﬁ ﬁj. ?% ﬁ 3, Eaép'é? éﬂgg ?‘Qom&rA _ ‘
N[[(3R)- chibﬁzglé’ei-rtalm}oémnﬁlQB met hyl -1 - ox30B-~ 314 313.3987
pbenyl pentyl )am no] -1 H carbazol 3 yl]carbonyl]-L-valyl. L-aspartam de,
| somerf N-[[(3S)-A3,4,9-Terahydro- 34(3-net byl - 1- oxo-2 _ '
phenyl pcntid (Rafiien ~2riqxesEReb b2, %4yl9]'prbonyl | - L-val yl L-aspart ani de,
I somer A MrbBpired13-¢aPnd£b1alydr o- 3- (3-nmet hyl - | - oxo- 2 -

.phenyl pent np) - 1H car bazol -3-yl]carbonyl]-L-v -L ré p t am de,A
| sone glsﬁvﬁr‘)b\??‘ ‘iﬁ/ [(1S,29)-14] [{3R) - 3- [[124. S)-|%Y%/4 83 |

Example 4: : o o e

N-
yl

ph
N-
yl
N-

[
I
e
[
]
[

Synthesis takes place on the 0. 2 mmol scale~by methods
D, F, G, F, G, I and 0.
20 _
'N-[(38)-(2,3,4,9-Tetrahydro-1H-
carbazol-3-vl)carbonyl]-L-valyl-L—- .
" glutamine - 12a 442 442.513

25 N-[{(3R)-(2,3,4,9-Tetrahydro-1H-
' carbazol 3-y1)carhonyl] -L-~valyl-L- o ,
1glutam1ne,_Isomer B . . lZEi 442 442.513
| . Example 5: ,
30 ‘Synthesis takes place on the 0.2 mmol scale by-i_ﬁethods-
D, F, G, I, F and O: - '

N-[[{(35) 3—Amino 2,3,4,9- tetrahydro—
o 1H%carbazol 3—y1)carbony1] -L- o :
- 35 alanlne ' : ‘ o o 13 301 301.3441

Example 6: i _ .
0.1 mmol of carboxylic acid, 0.1 mmol of HOBt and’
0.15 mmol of amine component are dissolved in 15 ml of




(am nocar.bonyl ) phenyl ] am no] oar bonyl ] - 2- net hyl propyl ] am no] car bonyl ]

2, 3,4,94etrnhydro-JH carbazol ' 3-yl]am no] carbonyl ] -2- net hyl bth/I ] carbamat e
Phenyl mi etbyl [(1'S,29)-1-[[[(39)-3-[[L(4§)=1-[[[4- 14 June S
(am nocar bonyl ) phenyl ] ami no] car bonyl ] - 2- met hyl propyl | ami no] ¢ nyl)

| ggg%gst % rSaMr M? ésaa&btigg:fi aa%ﬂﬂ,agr&m%SL Cﬁhk?@aybboalﬁgt R by |&1r9&‘r bamat e
N [[(3S)-2, 39'}118%’?“% aﬁ gr‘&‘“@ [?g g’%‘?’hg}ﬁ 29 -21’*fter about 15 min, -~ -
pLenyl but yI ) &t hokma H- @dft bEDﬂI&eyﬂIq:]:anlsora/@é&ﬁI yhdl tI@épahbcamrde,lé soner A

:\;% 3IS%—I- (2:a:r?)bgtéglriré&rIq;]lg)\f:gr(grl ﬁ)%lr_: ‘val Jﬂ‘%@a gpalﬁ' henélmg r?éFeB and
N[ (3K) 22, 352139rq*ét PHBVEFEhB{(QOWeMCgﬂmp.oxth solvent is stripped
_pbenyl bnt yT)@fffﬂoknJiH@héZ? roddotl Gardosdds dabil ethyl 3RAAM 46

_Phenyl met hyl él S, 2 FOpES 5595
~(ami aocar bon{FTRSL dSEHER ]HyI“Pér:H u8| éaNb(ﬁf»}'/ll apd saturated NaCl
met hyl propyl#cahmﬂ:to}mar tmﬂyllﬁg 228, Btirebpahydr afEf tRat bdlvent are

- 3-yilam no]c |bu |Icarbarrate
N-[[ (3R) - Z3, %;gﬂ)l%ara !("g HSh e 528895t f ani no) - | H- car bazol
- 3- yllcépbonyl] L-vaIyI Laspattamde N-[[(3S)-2,3,4,9 Tdmhydro-3-[[(3

ph henydy). I lcsrbonyl -
E ngi(/?/PLen?ﬁ)g?tgg#% Q‘L’tﬁgfﬂ#} ?(5%‘% S ATt (3R -3 [ S}I ([

(enkocar bonFﬁﬁ'@ﬁ?ﬁm)Wﬂ:ﬁ Mwbpnﬂll— met )

ripropyil amm)scar@omﬂﬂah ao41 2 &Ry di 03 1y
car bazol . <%/1('_§am no] car bonyl | - 2ret hyl bAy arbamat e ~Phenyhneth
-]

[ (IS, 2s}I 8¥3E¢ Q(I's) (ami nocar bonyi ) pheny! | &bt byﬁ?%m ﬁépeéﬁﬁ)nyl | 2-
mdhyl prdpYl |1 ami nol ea[ bonyl ]-2,-3, 4, 9- tctrahydmIH - _

Methyl N-[{(35)-3~[{(9H-fluoren-9-yl

methoxy) carbonyl]lamino]-2,3,4,9-

tgtrahydro— J.H~carbazol—3 ~yllcarbonyl]-

L-alaninate 15 537 537.6129

20 o
Example 7: _
Synthesis takes place on the 0.2 mmol scale by methods

A, F, G, F, G, F, G and 0.




'~ carbazol - 3 yI | ani noI oer bonf Q 2 met hyl butyI 1 cer bamat e V(ISR) N-[(l |

ot S) - 1{ Ani nocar bonyl ) - 2- net hyl pnPyfl -98, 4, 9- T TN I
tetrahydro-3-[[(2R)-1-0x0-2-[(1-0x0-3- Pyl propyl) ol ':145:11“.“-‘3[2:006 o
Fhenyl Pr opynam no}l H-car bani se- 3-car B8xansi de | .

 [[(39)-2, )

Yl ProPY*m i PRonY| - L- val yl - I:'esﬂg?tar?m’é"
~Phenyl et hyl = . 1Shi-[[[f4 <. -

(ani nocar bonyREd i%'%“@ﬁ’?‘%ényl |-2- . ,_

met hyl propyl hoteito 9- t et zahy&o- | H 7ouba‘,r}xgl

yl ) am no] car@ Tyt )
~on _the 0.2 M&Rdpes ]hhﬁw]l oéw_ﬁﬂ,ngl_gf G and - 0. Phenyhnet hyl
[(1S,28)-1- 8] Sl e Shrtakaidd3, 4, O- t €a

ydr o- | H cazbazol - 3- y| | car bonyl | -L-val yl -L- aspaxum dc N-[[(3R) 3-1j (9H
‘Fl 'uor ea- 9-yl MMQ&TWOLS&MIMH-Z 3,4, 9 tewAudroséd - asthpsgol -

3- yl ] car. bony Hipbanylpmpyilamino} Bi-caghiagodis ipenl- 3 yl]am ao] carbonyi ] - 2-
met hyl but yl ]mﬁmtmﬂﬁ [[(3S}3- [[(9HFhvvr aa- 9- yhuet hoxy) caxbonyl j am no]

(am nocubony o ar bpnyl] wug %2 665 664 759
aapanam de P 3S (1S)‘I 76
~ (ammoear bony am aorear '2 3,4,9- -

t euahydro- 1 H car baon yI I am nol carfi onyI ]-2- netbyl butyl]car barrat e 62596
Phenyl met hy| ¥i38%; % $(foed-8,3{ ami nocat bony#d pheeny| eaizsso] cnr bonyl ]
,4,94eft-a eﬂY’HPF 1- —alﬂnmma,wa}yl-z‘ met hyl but yl ] cat bamat c.
9,596 Pheoy | espHipmide, omons 12[[[(35) 3[4 |
NA[(33)-2,3,4,9-Tetrahydro-3-{[(25,35)-3-methyl-l-oxo-2- 28 608 67,8371

[(3-ox0-3-phenylpropyDamino]pentyllamino]-1H-carbazol- )
3-yljcarbonyl}-L-valyl-L-aspartamide




~ (ami nocarbonyophtayi ]Jam no] yll-V,4, ydro- 1H carbazol 3:

“ y)]ami no] carbonyl ] -2-met.h$bvry!] cazbal\/t C 6460 Phenyl rret hyl- 1 (1S
28 1-[[[(3R¥3 [[[(iS, 28} 1- 14 June 2006

(ami nocar boa9l } 2- neal yl butyl j ani W cai Byl |- 2,3, 4,9-

tot rahydro- | H-rar bazol - 3-yi | am noj car bonyl | -2- 390 net hyI butyl ] cat bamat c

* Phcnyl et hyi I@Rﬁsﬁla—l‘{:ﬁa{x}(ﬁg-ﬁwpﬁ)ﬁﬁ&yﬂ 2. eps . o87.83M1
(annocar bonyl[ bl@pw)jaamh@mdhmhum-darb&ols 4 9- tchahydro | Hcar bazol
-3-yl lan o] car TpL-vajdld-aparttnfifiout y| | car bamatc Pl pylnethyl [ (1S, 29)- |

~300-

4[ [ ( 3R~3 J [[ ( : e{ran n. )
, (phenyl m:th 5 dn‘.gj. ‘J“ Nl l' S ‘-tottahy‘droefa' 7 Bi7.7200
_ 1H- car bazol - RO yI.] car bamat ¢ 575 7056 696. 6963

595. 6963 689 732 5 . : enyl net hyl - :
[(1S,2S)-14[] : 5‘7’{ ! %ﬁi@m—gm@xo |- 67 .2 84 ea77200
-(PhenYl net hyl e lymgylhmgpobll’{-et rahydro- | H enbazol
3-yl -amo] car B tc (3R)- MO

.%Tdﬁ‘hﬂ)‘%@ﬂ(ﬂ&3&34ne&yl—l%x€0 405 48 @82 . 6617557

(I - weo- 2- phenyHfirtepimetemieadioninielpbaglaimelds- onboxani de Phwgl met hyl [ (1S, 2S} -
ide 3,4, 9--

-(ammmocat bony nEHEEsidlcatenyBrintleut -4
tepahydro- I w@a&l«ﬁwﬁb&%&ﬁmw%}lﬁm et By bt&y' J G Raat e
- 2-{[(phenylmethaxy)carbonyljaminolpentyljamino}-15- -

carbazol -3-ylJcarbonyl}-L-valyl-L-alaninamide '

N{[(35)-2,3,4,9-Tetrahydro-3-J(28,35)-3- methyl-l-oxo-z- 27 ew | 6898093

[[(phenylmethoxy)carbonyl]ammo]pemyl]ammo]-llf-
carbazol ~3-yl}cmbony!]—!)—valyl—1«-aspartmmda .

N-[(3R)-2,3,4,9-Tetrahydro-3-[{(25,35)-3-methyl-I-oxo- 26 5 G6R.AA3
2-{[{phenylmethoxy)carbonyllaminojpentyllamino}-1H- . .
carbazol-3-ylJcarbonyl}-D-valyl-L-aspartamide :

Nf[(3R}2.3,4 9-Tctrahydm—3-[[(2$‘,3§)—3-methyl-l-oxo-
2-{[(phenylmetboxy)carbonyllamino]pentyijamino]- L5-
carbazo} -3-yljcarbonyl}-L-valyl-D-aspartamide

N{[(35)-2,3,4,9-Tetrahydro-3-{[(25,35) 3-methyl-l-oxo-2- 30 890  660.8083
. [[(Phenylmetboxy)carbonyl]ammo]pemyi]amoj_m, o - '
carbaml-S-ﬁ]earbouyl]—L—valyI—D—aspartaxmda ' S
' NJ[(35)-2,3.4 9—Tmhydru-3—[[(2&‘ 35)—3»methyl—] -oxo-2- 31  e82 661.7557

[[(phmylmethoxy)carbanyﬂammo]pentyﬂammo -1H-
carbazol -3-yl]carbonyl]—l.-alanyl-1raspaitam1da }

N[[(35)-2,3,4, 9-Tetm.hydro-3-[(phenylacetyl)ammo]-w'- 2 et “5.‘30-6514
_ mrbazoI-B-yl}c.arbonyl}b-valyMraspartmde o :

StI- (A mnoca

' £69.8003

&
8

NAI(3R)-2,3,4.9- Tetrahydro-3-[(1-ox0-3- et susne

B -
_ phcnylpmpyi)anum]-lﬂ—carbazolé-yl]caxhonyl}l.—valyl—
L~aspartamide o ‘
: NA((3S)23,49 Tetrahydro3[(I-ox03~ M. S5 suem

- phenylpmpyl)ammo]-lH—carbazol—3—yl]mrbonyl]—1.—valyl- -
L-aspaxtamnda




Phenylrrethyl [(|SZS)-IJf(3R) 3-[[[[3. ' L
(-ankocnbonyi ) phenyl ] net hyi ] ammoJcer bonyl -2, 3,4, 9-- t wahydro | K car bazol -
3-y4Jam no] carbonyl]-2_  nethyl butyl] fr bamat e Pheny! met hiA June 2006 '
[(1S 2S}1-[[[(3S)-3-gjj4 (ani not thoq§ ) cydohexyl ] met byl Jam no] carbo IJ-
2, 3,4, 9-tetrahydro- | B car bazol 3- yl ] am no] car bonyl J 2. _

met hyl but VI 2EACIPAIBAS- TERRSb SRS b lefiy R - [ [ [ 231t por3. { phofraes o
“(‘am nocar bo 3 RS PerdhnbepntJ- 2, 3,4, 9-t ebahydr o- IH—carbam_'_

AlThamrid
3-yl Jani no] Gzﬁﬂbbﬁny-tyl]ma:onm}um&ltmﬂgﬁdaﬁakbarmt e Phenyl met hyl

[(1S,2S)-1-T]. : _ L
(am n6car boM '-r TRy -2 S -Qhah%s'dm Sy o & baZ‘oI 3
yI]amchazI‘Wt?’FP" “ﬂ’é’&i"% Rdmierss [(1S; '
1 29)4-[[[(3R)-3-[[[3- (am nocar bonynPheayI ] ani no] car bony] | 2 '
,3,4,9-tcwt 3R)-2,5/ 3RLa-1r-dxblam no] car bonyl 3z- Zglsbntyls;aaw bamate
Phenyhoet hyly W @M@ﬂy@mﬂno 2 o~co

Phenyl et hyl ]]_agmgﬁaebonyl W 4194et mhydr o-i H=

car bazol - 3-yl-) am noj car bongl ] 2- mar h. *ut I carbamae Phenyl. met hyl |SZSI
y 2’%} Faaeh yli Le  ElenvhasLhy!l [ }

i - pbenyl cth 3 ?“?WW‘W&I H carbazol 3

yuamn no) car %S et hyl but ygoar bamat e Phenyl net byl

©1(1S, 29) -1 - D{IGAR-[PiphkiyBoRplanenP20A9-bugidkeny| ety| ) am nopwambony! }.
2 3,4,9.tct nhmrmeado—g.siyncaeumﬁz- valgl-L-aspartamide
yl ] am no] ear bonyl ) - 2- et hyl but yl ) aar bamat e, 70610609. 7231 7 161561%. 7705

72615616. 77
m nol catbon 44
- 3-yt]am no] car bonyl . 2- rret hyl butyl Jcar bamate, Isonmer B

(tet rahydr oiﬁ{(gﬂ_i,ﬁ4badmmpqudmcet yl ] am ao] - fﬂ_,j - Ei>9- 5146752
phenylpmpyl)annno]-lH—ca:bazol-&yl]mbonyl]-bvalyl-
L-aspartamide, Isomer A

N—[[(SR)-Z,349-Tetmhydro-3-[(3-methyl.1.m.2. o 42 617 6167565
phenylpentyl)amino}-1H-carbazol -3-;d]wbony11.1,.va1ﬁ. : .
Laspa:tam:de Isomer B -

NI(38)-2,3, 4,9-Tetrahydro-3—[(3-metbyl—1.oxo.2. 4 e ei675e8
phenylpwtyl)mno}lﬂ-wbml-3-ﬁ]carbonyll-1»va1yl- '
I-aspartamide, Isomer A

N{[(35)-2,3,4,5-Tetrahydro-3-{(-mefhyl-looxo2~
‘phenylpentyl)amino}-1H-carbazol -S-yl]wbonylj-lrvalyl-l.—
aspartamide, Isomer B

Phenyimethyl [(13,23)-1-[[[(31{)-3-[[[(13)-1-[[[4-

_ (anmocarbonyl)phmyl]mm}caxbonyl]-z
memylmpyl]amlno]carbonyl]-Z,Bﬂ Stetrabydro-1H-
wrbazol =3-yl]amino)carbonyl}-2-methylbutylJcarbamate

3 Pheylnetyl [1S29)-LIIGS)AOS)- M4 . . 4 65 esaseea

- (aminocarbonyDphenyljaminojearbonyl]-2- e . '
methylpropylJamincjcarbonyl}-2,3,4,5-tetrahydro-1H:
wrbazol-3~yl]mmno]carbonyl]-2-meﬂzylbuty1]wbamate

617 - 6157506

13

"

695 6048284




- car bazol e3- car bwoam de (3R) 3- [[3 (Acet onS)phenyI]acetyI]armD] N{(lS) d— o
- (am hocarbongl ) -2-net hyl pnpyl ]. 2, 3,4, 9-tetrahydro-1fl. carbazol e ST
 3-carbwmide 3-[2-[[(3R)3- [[[(1 S} 1- (Agmocar bonyl }2- 14 June 2006 .

met hyl propyl ] am nol car bonyl 7 2, 3>4>9-tétrahydro-1U

car bazol - 3-y1] am no] - 2- oxoet h 4 henyl 3- hydroxybenzertacet ate

(3R) - N4(19) -1t )T?l%xh% an | 3-2, 3,4, 0803 - 6027343 o
‘t et rahydr o- 3-F 'f' el t;,v- : 'QTY}]WPXKHLW%r bawl e 3-- carbncanni de:
(3R -N-[ (1S} 17°A8 zile]o] 9‘I -2-net hyl pnpyi }3-[[(4- .

~bronphenyl) ac Sam4 w&y%&é,ggwl JdiR- 111- car@azaiae- SmeAfghoxam de
(3R -N-[{iS)-p PRMhoor 3 FRGhRIORE. 3- [T (2-.

chi orphenynacaﬁmainmeJkﬂneBB4 O-tet <ahydro I Hcnbazol e- 3-cat boxani de
(3R dd-[(1S)-.1- onocarbonl - 2- et hyl pr op* 34p- chI or 4 hydnx?/phwyD
'yl jam no] 2>3, 414 A

(3R)'34J4( Ace% :

(o’ 3-garbo
- 2- et hyl prop

4
amindltHathes W‘J@%’P‘Fﬂf FRwBt - N [(18) . Ham nocar bonyl’
253,4,9- tetrahydro-ill-cazbazol e 3-catboxam de (3R -N-[(1
S} 1- (Am nocarmﬁ@ﬁx&hﬁf(mm%iﬂf' 875 Tius
f | uor - 4- hy dmdgpincgybo gzlrshydto | H car bawl e3- cahmam de

79 462 - - AQfethyloT W—BZ 462 462,547 La ... .. 625

. 525,4441 M 4@@1}3%%@@%%@%@%%&9 481 460.5371 -
(3R) - 3- M- ( _héhqox%/) 3- &nphenAacd' | | amm - N ae 523. 522.5739 °
[(1S}I{ammc§§ ||-2,3.4>9 teh-aldr§ 274

H car bazol 3 dg . Wm'ﬂlmﬂ'

853 652748

13_

N-{[(33)-z,3,4 9-Tetrahydro-3-{((3-
phenoxyphenyl)acelyl]ammo]- 1H-carbazol -3-yl]catbony1]-
valyl-L-aspartamide

= Phenylmethyl {(lS.ZS}I{H@R)-3~HI(IS)-l-{[[I3
(ammocarbonyl)phcnyﬂmethyl]ammo]mrbonyl]-z-
methylpropylJaminojcarbouyl]-23.4,9-tetrahydro- 13-
‘carbazof:-3- yl]ammo]catbonyl}-z-methylbutyl}carbamata :

- Phenylmethy! [(1S28)-1-[GS)S-[(IS} M3~ . - 54 708 . 7odessz
(ammombonyl)phenyl}mcthyl]ammo]carbonyl]-z- S
methylpropyljaminoJearbonyl}-2,3,4,9-tetrahydro- 18- '
: carbazol-B-yl]ammo]carbonyl}%methylbutyﬂcarbamate '

(BRM-N-{(15)-1-(Aminocarbonyl)-2-methy 49- B 8 em
_ teh’ahydm—B-[[(.’t:R)-l-oxo-z-Ef—)‘oxo-S- TpropsTh2,3,4,9 .B e
phanylpropyl)ammo}-3—phenylpropyl]ammo]-lli~carbazo1e~

3-carboxamide - ‘ B

7088552

&
.

j% -i',

- N-[[(38)-2,3,4, 9-Teu‘ahydto-3—[(]—oxo-2- ;
ph&njrlpropyl)armm]-lﬂ-carbazol-B-yl}mrbogyl].l,.va;y].l,.
aspartamide

- Phenylmethyl [(15,25}1-[1[(311)-3-[[[(15)-1-[[[{4-

. (aminocarbonyl)eyclohexylJmethylJaminolcarbonyl}-2-
methylpropyljamino)cacbonyt]-2,3,4,9-tetraliydro-1H-
oaxbazol-3—yl}amxm]mrbonyl]-z—methylbutyl]carbamate

O Y

]g;_“‘ :

715 T14.0m8




(3 ) N—[(IS)-I{Am nocetbonyl}2 met hykr opyl 7- 2, 3, 4, 9 - et 3 U(4 mthrryne
)l )atniao]l-lll-cetbaabl:3 (3R -N

j (1'S)-1{ A. M nocar bonyl ). 2-neffiyl propgl } 3- [[(2 4- 9a51551154 mzzoeﬁcm or op’
yn W- x]-2,3,4>9 > hydro-1H - ¢ arbaz A 3- cazboxem de (3R -N-[(IS

=1 - (AmM wnb thy| propyl] 3- g(t- st 404464. 5301 '

fl uorophen%ﬁ’cl I°Fam no] - 2, 3, 4.9-t *ahydrol H-car bazol- :3: " - car boxani de

- 402402547 ES¥RthMsfiEl Sakbg(: Mam:ardnmnyheme o1y czmd])e 2b3, hefhodad

ret r ahydr o:; a3 %&4 ghydr ogygg ngo | ]-1A car bazol - 3- car boxani dc 9525525. 4441
(3RFN-[ (I S) m Nocaz ony?) 2- rret hyt wpy1J- . (2- bronophnB4)a 91]
07-2,3,4,9-1 y&o- I Hcarbazol 3-carboxam de 94491491. 5451 (3R -N-[ (IS

4- (Am nocarbonyl)-2 math Ipro '1-. ,4,09.
| eaal rydr o- 3- o fbh e éﬁ)él' [,Eﬁol -]I__H- carbaBl : 8. SBBBxani de

95491491.. 54518 39Y i WPy | proN*2 3 4, 9-
-t euahydr o- 34 e OTANE car bazol =3 - car boxam de

es625525. 441 ’(’? S) {Am nop ayI) 2, methyl pnpyi] _  34LC3- _

brmophenr “aeeﬁxﬂdsﬁ-ﬁ‘[ﬂﬁh&r&ﬁyﬁéﬁnﬁ% Ot 02 lss 665 - 654780
2,349—teﬂahydro—lH—atbaml-3~yl]urbonyl}-L-valy!-b S

aspartamide . _
NAIGR)-3-4f(9H- Huorm-Q-ylmethoxy)carbonyl}mno]- ‘g8 €65  ©84.750
2,3,4,9—tetra!wﬂro-lﬂ-ca1baml-3—yl]mrbonyl]~1rvalyl-b o

aspartamide

Phenylmethyl [(13,28}1{[{(33}-3—{[[(18)-1- 61 576 575.7058
(aminocarbonyl)-2-methylpropyl}aminojcarbonyl}-2,3,4,9-
tetrahydro-1H-carbazo}-3-ylJamino)carbonyl]-2- -
metbylbutyljcarbamate

Phenylmethyl [(15,28)-1-{IIGR)-3-{(4- 62 5% 6056953
(aminocarbonyl)phenylJaminolcarbosyl]-2,3,4,9-tetrahydro- S
_ 1H-carbazol-3-yi]ammo]carbomd}-2-methylbutyl]carbama:c. '

Phenylmethyl [(0S,25)-1TH(3S)3{[[4- - 63§96 5950063
(aminocarbonyf)phenyllaminojcarbonyl}-2,3,4,9-tetrahydro- ' B -
‘1H-carbazol -S-y!}ammn]carbomvl]—z-methy!bmyl]carbamate - -

' Phenylmethyl [(1S28)-1{[[GR)S-[[(1S,28)1- 6 =0 s897a
(aminocarbonyl)-2-metirylbutyllaminojcarbonyl-2,3,4,9- '
teuahydm-lH—carbazol-a-yl]ammo]catbonyl]-z- '

- methylbutyl)carbamate - :

630 segraz

-

Phenylmethyi [(13,25}1{[[(33)*3'31(13,23)-1- o

w;}n{yb-z-me;hﬁb;]tﬁ}mmlcmbonyl}2,349* o
ydro-1H-carbazo}-3- ammcarbonyl]-z- o

.mcthylbutyl]carbamaw ’ o P

" Phenylmethyl [(lS,28)—1-I[[(3R)—3—{[[(1$)-2—amm0—2-ox0- Cm em 6287400

- 1-(pheny!methyl)ethyljamino]carbonyl]-2,3,4, ,9-tetrabydro- :
. iﬂ-wbazol-S-yl]ammo]carbonyl]-Z-methylbutyl]mrbamate _




9499490. 9032 3-carboxam de (3lt)-N4(1S)-1-(Am nocazbonyl)-2andhyl pnmpyl 3
[[(2= cbioro-4-11uorophenyOaxtyl]amno] 2,3,4,9-1 ydmiH ' S
car bazol - 3- carboxam de 866MZ6450 L 14 June 2006 -~
(SX)-N-[(tS)-1-(Anm nocarbonyl ) -2. melhylbropyn3-[al , | " - | S
bi phenyl | - 4-'yl acetyl ) am noM3, 4; 9-t ctrahydro-i H ear bazol - 3-carboxani de ?a-
47474, 6016 (3 Rhenplmpthyl §13,2AHOSR-HIOS) JandaoiRébyl praapy §28- [ [eedrapsd- ,
di nohyi pheny! {rhowinettiyBetiyliahinlsaghodylB2.3,6b4enhlytioo- | H- car bazol - 3- car boxani de
- 58 " 3R} N-[ ( N&cabaegir3-dlaminckearbampl}-a-nRehybuthidadigmpey| ] 3-[ (1, 3.. ben ndi oxol1-5

yl acet d)am ngjes gy ”R’*‘p“l- cai_ggﬁ;égéaé%xam&%m o B

(3RFN-T (1S}i { Adils .
or ophenyl ) acetMl.t.a63. , 479-1enar oi - 3-carboxam de (3R -N
[ (1'S)-1-(Am nocar boi gyt) - 2=net hyl pnpyg- 2, 3, 4,9. 102, ' :
t et mhydr 034[ (Bhemmmétipl KH2SHITBEASBAIRN no] - IN- cahazsl - s10 3- earkat ami de
*1- (-Am noearbmmm%ﬁﬁ@]@m}{l}&%% 03 -

&or opheugy! ) al@skidr-Aticasbrpal S-Hlamingletrbenyly dr o- | H-car bai ol 3 aar boxani de
(3R) - N[ (+S) -Hetinylesdamdeny| ) - 2- et hyl propyl] -, 3,4, 9- too

Cor anydr o-3- Qu2HEL Y| PRSAY! Gelydam noy | Hhearbagol-
(aminocarbonyliphenyljmethyfJamin]carbonyl}-2,3,4,5- | - '
- - teirahydro-1H-carbazol -3-yljamino]carbonyl}-2.
methylbutyl}carbamate

Phenylmethyl [(15,28)-1-{[(38)3-I[{[4- - 1 6t5 615.7705
: %mrboqyboyﬁ;hexyiﬁ#hﬂ]amim}carbonyﬂ- '
3 0- 1-3. i .
mﬂh;-teh‘ahyﬂrc -CAr )rl]amno]carbonyll Y

Phenylmethyl [(15,28)-1-{[[GR)-3-{I[f4-
ga 4,94%?&:3‘135 mzlagyI{Mommlj-

39y ~Catl - i -
'methyllmtyl_!carbamnt. & Y }a@m}@bonyl]«z -

Phenylmethyl [(1S,28)-1-{{[(35)-3-[If3- :
(amnombonyi)pheny!]amiuo]mbonyném,4,9-teu‘ahydm-
1H-carbazol ~3-yljaminoJearbonyl}-2-methylbutyllcarbamate

Phenylmethiyl [(15,25)--{[[(3R)-3-{f{3- M 558 Sescesd

6§15 8167705

W

(aminocarbonyDpheaylJamino}earbonyl)-2,3,4,9-tetrahydro-

: lH-ca:bazoJ-3-y1]amino]ba1§onyl]-2-mcthylbuty!]¢uxbamate

Phenylmethyt {(18,28)-1-[[[(3S)-3-{[[(18)-2-ami - 500.
phcnylﬁbyﬂamhﬂ%nﬁ%—%ﬁ%&?g&omJ ol - ' o
carbazol-S-yl]amxno]mbonyl]fZ-methy}bﬁtjd]carbamgm

Pheaylmethyl [(15,28)-1-[[[G5)-3-[[(R)2-5min0-2-0x0
-bphmﬂcmyﬂamfm]mmyu-ﬁgg-;dm‘;;?m '
;:Frbazol-?--yﬂamnokubony]]«methylbmyI]WbMate '

 Phenylmethyl [(15,25)-1{{[(3R)-3-[[(2-amin0-2-0x0-].. 7 |
phenylethyl)amim]caxbonyl]-zs,4,9[-(tmyd?o-§? I - sqm.m
‘carbazol-3-ylJaminolcarbonyl} 2-methylbutyllcarbamate, S

ft;:-

810 - 608.7231




3 carboxam de (3R N—[(lS) 1- ( ) 2= et hyl propyl]105
~rahydro 3-[[[4-(1-nmethyl et hyI )phenyl ] acet yI ] am no}1H -

*car bazol - 3- car boxani dc 106 14 June 2006 .- *
- (3R) N-[(1S)-1-(Am noear bonyl } 2- rret hyl5|§r opyl1-3-3[4- (3)Yl )pfiAyl)aebYyo-
]- ,4,9etrahydro- | li-carbazol -3-cafboxam dc 39 ' '

(3R) N- [(i S)-TkoskeARI NOTa[ bonyn- 2- naet Mor opyll - ,4,9--

“t et rahydr o- 3- UNret bYkdf onyl )phenyl l-aceayl-].am no] -IH cat baaol 3= car b'oxarﬁ de.
123 (3R)dd-[ (1 S)4 (Am nocar bonyl) 2- et hyt propyl | . 3 Q'3- '

f1 aor-4-met hylph 00 2: 3, 4, 9-teti ay

carbazol - 3- eggl D Ry 2-oxy, {34 538 4 f 4680982?148 489

486, 6294 490 ".H' 649 Exanpl e 9: Synthesis takés

1720

pl ace on the. L"....a-.‘ ' , G F, G F, Gand 0.
N[[(3R) 2, 3,4,9- etrahydro 3( 25, 35) -3- rrethyl-l—oxo 2-

[ [ (phenyl net fgﬁg% %@qu Hoyo 62 : 452,541
car bazol - 3-yl
N-[[(3S)-2, 3,cén IIQIG&M@BH S ."3-net hyl -|--oxo0-2- [[(phenylrmlhoxy
-bOnyl | ]pe ] no] -il k carbazol -3- yI | car bonyl }-.-val yl -L-asparagi nc la 697
690. 7934 (3R)-3-[[[3-(Aoetyloxy)phenyl]my1]ammo}-N-[(lS)-l- _ 80 504 - 504530
- (aminocarbonyl)-2-mothylpropyi}-2,3,4,-tetrahydro- 1 S
carbazole-3-carboxamide '

3-L2-{[(3R)-3-[lI{28)-1-{Aminocarbonyl)-2- 2  soy 585,880
methylpropylJaminojcarbonyl}-2,3,4,94etrabydro-1H- .
ca:bazol—S-yl]ammo]-Zroxoethyl}phcny[ 3- S

(BR)N-(15)-1 {Ammowbonyl}}methy]pmpyﬂ_z’;;ﬂ o @ w2 e

mhydma{(hﬁmxyphcﬂﬁawtyl)mmo]-m-mrbazole-&
. carboxamide

CRI-N(ISH-(Aminocarbonyl)} 2-methylpropyJ4-{[(4- 83 525 Szt
bromphenylacetyl]amino}-2,3,4, 9-turahydro-lH-wbazoie- '
S“Dﬂrboxaﬂﬂ &

(GBR)-N-[(15)-1-(Aminocarboniy])-2- 1 -3-[[(2~
orphenyl)acetylIa:mm:u}-z,:%49—t<:tmhydm-nmh]r mefgn-cat-é[n(:ole- '
\ 3-carboxamide

(IR}N-{(181-{Aminocarbongi) 2-methylprops 341G
chlor-4-hydroxyphenyl)acetyljamino]-2,3,4,9-tetrabrydro-
- IH-carbazole-3-carboxamide

'(SRMHMW)-Mmmyummmo}N. .8
[(15)-1-(aminocarbonyl)-2-methylpropyl}-2,3,49- - .
tetrahydro-1H-carbazole-3-carboxamide

(3R)N-{(15)-1-(Aminocarbonyl)-2-m 33~ -
.ﬂum#hydroxyphm])acetyi}amm].zgyip ;?grsl-.hy—d[&-IH-
carbazole -3-carboxamide - _

R

481 420091

.

497 496,802t

]

‘530280

- 481 4posan

18




110 691 690 7934 Exarrpl e 10: Synthesis takes pI ace on the 0. 2 rrrml A, F, G |

F, G F, G F, Hand 0. Im)[[{3R}3[[(28 3S}-2- (Acet ylani no) -
letllyl-1-.11598597.7127 ozopentyl]amino]-?,3,4,9 tet rahydl‘i’féuﬂel-?-o@écbazol 3-

yl Il car boayl }Lvalyl -1 aspartanide 11269§97 7127

NQ3S)-3-[I(2 .38 2r(AOet Iamno) 3-wet hyl -| - oxopeatyllams_%23494
awydr o- | H-cub 3-gl4-(Acstyloxs) __}.”f\“j spar@anﬁa’e i $2558965977127
"-N[['(3R)-"3-[[(' 10T O P

-I-
o=pnVi | ammo} -

y1] cat bonyl ]- Lva| yI _
_ I A e | h;,SR}ﬁ(Aaatyl a@ﬂsm)) 3-. y..I-
oxopentyl)am Wsﬂ(&ﬂ@ﬁh@ﬂmﬁh}q 2B&0]-3-3-
Yl ] car bonyl ] - Lmﬁaal:ay:hchaspartam de -Exanpl e 11 Synt he5| s. takes pI ace on the
F

"0..2 mol scal and 0.
1d3°-°- 5 48‘&@-’1 5538

(3R) - 3- (Acet Qi
acrt ‘ i -
3,4, 9- tettahydro Ili-cazbazol -3-. 118 484484.5538

-£/I[]carbonyl]- 3 S

[[(3S)-3- (Aceté/l am no) 2
’Ws)ﬂ-(é@mmbmﬂ)ésmmy{p{apm 9t 40 acecam
aﬁm&mmmmo!—m 484484, 5538

yl 1 carbonyl ]

(Acet yl'am no}. :g
yl ] carbonyl | - de | . aspa tamde N [{(3S)-3-(Acetyl am- no}2 3,4,9
teb*dro-1 H capirae(11-(AdBocarbonyl)-2-methylpropyl}2,3,4,9- 82 42 402547

teteahydro-3 h 1H-
ydm- -[[(*hydroxrp enyacetyijamino]-1H:

(3R)-N-[(lS)—l-{Ammocarbonyl)—2-meﬂ1ylpmpy1]. S s ssm
gromophenﬁ)acetyl]ammo}zj .4, wtmhy&wmgb(uol- .
~cathoxamide - '

BRI S)-l-(Ammocarbonyl}-Z-mathylpropyl}uA 9- M 4% 491545
t:aurzhydro;i:s’-[[(ZﬂnrophenyDacetyl}amzno]-lH-carbamlvB- _
oxamide - '

GR)-N-[(15)-}~(Aminocarbony])-2-methy} ,4,9- 85 o 491545
m;{t(&mmwmi%m- .
carboxami

(SR}N{(IS)-I—(AmmmbonyD-Z-methylpm 3{[(3- % 625  So5ess
mophenyl}aeayllamm}zs,*S %my&o?irg—cax{gml o S

(3R,)-N-[(lS)~l—(Annmbonyl)~2-mﬂhﬂPf°P}'1}3{[(_2- .917 499 | @a.sm .
chloro-4-flu 2,3 - '
o i oropﬂ%:odyl]&mmo] ,4,9-tetrabydro-1H- _

(GR)-N-[(1S}1-(Aminocarbony])-2-methy} LI- 88 53 iy
r_g:phenyl]—ti-ylacetyl)mmno]-z‘.’o 4,9-tmhy1:!?£y1}]i—;gazo!—., . ‘ : e

I8

QR}N{US}HM"WWU-?-WI 3-{{(3, 5~ a6 aza,
dunethylphenyl)acetqu]_z 3,4,9-tetr aﬁmul.ﬁ _.[[( | 4748018

carbazol -3-carboxamide




Ry

484464, 5539 - yl]carbonyll-L-valyl-D aspartanide . Exarfpl e 12 15 Syh*t hesis |

‘takes place on the 0.2 nmmol scale by nmethods A, F, G and 0. Phea rret,hyl
'[(1S,2S)-1-Q (3R) - 3- (ai nocar bouyf).. 3, 4,9- tetrahydro-4Hl¢dp %%l

yl ] ami no] cbonyl } 4- net hyl butyl | car ba®8t e Phenyl met hyl |

[(iS, 29)-1- [[[(3 S)-3-(am nocarbonyl) 2 3 4,9- t dao-HCumat | 3

~~no] ~onyfl 43k (IS)W-(;@M%%% {tht akegep! 4@e Ofedse 0. 2: Mol
scal e by ne mﬁimﬂ 30,0, %q_ d O "10 15 N-R(312)'ZS;4,9-T
my

ydr o- 3- L[(Z*ngm.g_ | propyo ol -3 Pheny Pyl] no]-1H car bazol

3-yl]carbonyl vaI yI Laspartamnmi de N-[[(3R) -2, 3,4, 9-Tdrahydro ,
3-[[MBR} 3- ne ety 4[R2’ h 101, 481 4soesay
] pentyllan a&hle: {WMM@WMﬁmM -L, aspar.t ani de Exanpl e 14:
Synt hesi s t aldegrbpramide onthe02mml scale by methods D, F, G F, Gand

0. N-[[(3k)- kA d Q- B L] e 34udhyl adp- 0%3-2
Li(phon mjho ( AT R 3% ke A&ﬁ 460.5748
car bazol. - |]-L- , -/
TC|rahydro 3 [ -3-net hyl -1 - oxo 2- - - : _

[[ (phenyl met I&BN\H{ lAyAdosarbangl)Baaetiiylphdnalis i (ﬂ--M 203y b#pdol - 3645981

yl ] car bony! ] floropbenybecetyllphingls),3,4, 9 3ctubipdmelk-aiuainds - f ( 2S, 3S)3- net hyl - -1- 0X0- 2
[[(pP VYY) on%@ﬂ#ﬂ@?pentyUam no]-1H carbazo2 .3-yl]carboayll-Lvaline

Exampl e 15: SRNREI-(hBS USSRyl 5480 562 81 DY HRisHEIS
uuﬂwﬁnaiﬂzﬂwﬂwhhmwﬂmxuﬂmmmﬂJmetmmL

@R)‘N‘I(ls)’l‘(mombmﬁ)'z-mﬁhﬂpmpyﬂ-zj 49- 05 480 4ses204
tetcahydro-3-{[[4-(i-methylethyl)phenyljscety lamino}-1H- _ ,
carbazol -3-carboxamide

(ERN{(IS)}I-{Aminocarbonyl) 2-methylpropyl}3-[[&- 108 490 4ostes
_ (mylmm}phmyl]awyl}ammo}zﬁ,%%m?;y{i{r[o- .
" 1H-carbazol -3-carboxamide

| (SR)-N-[(IS)-I-(Ammocarbonyl)‘z-metlw!pmpyI}ZJA 9. a9 52*; 5240353
'tehahydro-3-ﬂ[4—(metb}'lmﬂfonyl)phmyl]acctyl]ammo]-lﬂ~ I
carbazol-3-carboxamide

'GR}N{(IS)—!—(Ammocarbonyl)-z-mthylpmpﬁl.g.[[(a- 308 478 478.6649
ﬂuor#mahylphenyl}aoetyi]ammo]-ﬁ.%%cmhydm-lﬂ-
carbazo) -3-carboxamide

Example 9: ,
Synthesis takes place on theé 0.2 mmol scale by metliods '
B, F, ¢, F, G, F, G and 0.

| NIGRM23A Tetraipdro 325,35 Smeliyhloxo 2. 109 601 coorend
. [{(pheaylmethoxy)carbonylamino]pentyljamino]-1H-
Ny carbazo!—B-yl]earbony]]-I»valy!-I..-aspamgme

 N{IGS)23,40-Tetrabydro-3-(28 38 S-methyld-oxo-2- MO 691 6907034
- [I(phenylmethoxy)carbonylJaminojpentyl]amino]-1H-~ '
- ca.tbazpl -3-yleatbonyl]-L-valyl-L-asparagine




C F, G F, G F, Gand P NQ3R}3-[((25,3S}2-Q 1, 1-. CN\P YU oI 4
. hydro- | H ear bazol 3- Yl | car bonyl ]-L-val yl -L:aspartan de .

Di met hyl 4oxy) car bony! ] ari no] - 3 et hyl é Exarrpl e 16: SyM Iﬁw?@oﬁakes
pIaceontheOmeI 5AFQF 9_Fa

[ (3S}3 9@9 4, 9-tetrahydro-111-car. baV\A 3-
Qmarbonyl]&g %?/I q_ aspartanide N-[[.(3R) 3-Am no-2,3; 4, 9-. nahydm1$ c -

. arbuw3- 72@%3114?2915!{esylﬂnlacbonyu ]t-l'ie \/Qa,lg(lrm:ﬂamﬁﬂélebYSSt)atNodsi

© [[(2S,3S)-2-ani no-3

[ (1S) - 1{ Amyt ogar kon -
Thow s, )@nrreﬁyl-l-oxopenty Jar% ‘uol - 2,3, 4, 9- tetrahydro 11i

car bazol e 3-car boxam de Exarrpl e 17: 10 Synthesi s takes -pl‘ace:- on-the 0.2-
mol scal e byN-[fBR! cksla; )_@.NIEJH and ‘0. 4 f £4a3S- VsuBrikACCEY| anmi no
13,4, 9-t et r alpke} B o 1H-Mdbheal 3. Val yl -yasp-'e 15 Exanpl e 18:
Synt hesi s t alyl A G F, Hand O.
- (3R)- 3- (Acet | (15 - 2- am no- 2- oxo |- 130 418 418. 4944
 (PheM ndhyl ) ; '&3 "u MR bl - 3 oar¥3xabili de 77127 ,
(3S) - 3- (Acet 9@““&1 044 WB-owbasgha- 1 (phenyl net hyDdhyl | - | 4, 9-
ahydr 0o4H- car T Xy -q‘_’xarrpl e 19-: Synt hesus takes pI ace on the

0.2 nanol scatgERYs )ﬁm L 3Bneitlyi1.C and O.443 's06  siz7izr

(3S}2, 3, 4, 9- Loyl 1-oxo0- 2-
[[(phenyl rretm}aqb);ﬁ;@: S L] Rpdriae dgentyl )amno] -i H cai bazol e- 3- car boxyl ic
 N{IGS)3IEZRIR)2{Acetyhmin) umethyl-l. < 114 698 - Swim
OXOPﬁﬂyllaman}2,349-tmhydro-lH-mbazol-3- o :
yl]carbonﬂ}l—valyl-baspammxde :
5 -
 Example 11:
~ Synthesis takes place on the 0.2 mmol scale by methods
. A, F, G, F, G, F, H and 0.
10 S
N—[[(3R)—3—(Aoetylamino)-2,349—tetrahydro-IH-catbazo]~-3—- 15 484 404553
' yi]carbonyl]—L—valyl-Iraspartamzde -
N-{[(38)-3(Acetylamino)-2,3,4,9-tetrahydro- H-carbazol-3-- 18 484 4846538
yllcarbony!]—lfvalyl-baspartam -
N-[[(35)-3-(Acctylamino)-2,3,4 9-teu'ahydm~1H.carbazo].3- ur 484 - 484553
yl]carbnny!]—D—valyILaSpartam:de ~ o
o N-[{(ss}.z-(mylammo)-z,u9-tenahydma—wbazox-3-' H 484 48essd0
Ty yl]oarbonyl]-L—valyl-D-aspartamxde _ e e e
Example 12:

15 Synthesis takes place on the 0.2 mmol scale by methods
A, F, G and 0. | : "




132 478 477, 5579 Exanpl e 20: Synt hesi s takes pI ace on the 0. .2 rmDI scal e by'
met hods : B, F G F and 0. (39)- 3[[[(22 : -

Dl phenyl et hyl.)yami no] acetyl ] am no] - 2, 3, 4, 9- 0 14 June 2006

t ef rahydr o- | R-car bazol e- 3- car boxylitT" 88id 134 466 467,5681 Exanple 21; o
Synt hesi s takes pl ace on the 0.2 mol scal e by net hods A.F. G F H and 0 o

(3S} - 3- (Acepidl ;1_13 ars 4769‘38

~ (aai i nocar b%ﬁ%

cazbazoh- 3 1470410, -

(am nocar bony JITEt hyl 7~2, 3, 4,9 tet|ahYdro 1H

car bazol e- SPWWS}QWW 34(0Acepaol aweno) -{¥o b7 -

. (ankocar-bon YyilaniRoléarbathyip2t H car bazol e- 3- carboxaw de

130404494, waﬁylbﬁﬁ]mﬁm@maydam no} M [ (I S) - 2- ani no- 2- oxo- 1-

phenyl et hyl]1-2,3,4,9 terrahydro uH-cat bazok- 3- car.boxam de Exarrpl e.22:.

Synthesi s takes pl ace on the 0.2 mvl scale in accordance with Exanpl es 18

and 6. Phenyl net hy| [ (1S, 29)-1-[ QA 3R) 3-[(ethylam no)car bonyl]- . in 505

2,3, 1, 94"Expmpke-13 carbazol 3 yl]amino] carbonyl]. 2- wefl

yl butyl]casﬁ@eﬁéa?heauégﬁ LR ( Io'ﬁ 2@? %”Etxlf:]ﬁ%ll‘%%@ﬁ@l%%? o
zol - 0 utyl carbamate-

-3-11 (;15 yl Yoana} n6kubony -1 H-cu a am noj barb

r l I

- NA[(3R)-23,4,9-Tetrahyedro-3{[(25)-1-oxo-2-[(l-ox0-3- . ~ 121 722 - 7218543
pheaylpropyDamino}-3- -phenylpropyljamino}-1H-carbazol- - - C
3-ylJearbonyi]-L~valyl-L-aspartamide

N-[{(3R)-2,3,4,9-Tetrahydro-3-{[(2R 3R)-3-methyl-l-oxo-2- 122 688 6875371
[(} -0x0-3-phenylpropyl)amino]pentylJamino)- 1H-carbazol- '
3-yljcarbonyl}-L-valyl L-aspartamide

. Example 14:

10 _
'_V'Synthesis takes place: on ‘the 0.2 mmol :sCale by."methods

D, F, G, F, G and 0. | o |

N—[[(BR)-2,34 9Tdrahydm—3-[[(28,3$)—3—methyl-l-oxo—2— 1 57 57669
[[(phenylmethoxy)carbonyllammo]pentyﬂammo]-lﬂ- -

- carbuzol -3-yi]carbonyl)-L-valine, N-[[(3R)-2,3,4,9-
Tetraltydro-3-{[(28)-3-methyl-1-oxo~2- . -

_ [[(pheaylmethoxy)urbonyl]ammo]pemyl]ammo]-lﬂ-

: -caﬂaazol -3—y1]carbonyl]-b-va1me '

N- 3, = . . BT ‘e7ai
e
Wbml'}yl]catbonyl]-bvﬂme
15 |
 Example 15: |
~ Synthesis takes place on the 0.2 mmol scale by methods
%:;c' F, G, F, G, F, G and P N _ _ o




Phenyl nmet hyl [ (1S, 2S>2~uueth34-1-1[1(3R}2,3,4,9- . _

tdmhydm 3{ [ (2- et hyl proPyyam no] Sbony!].11i ' ' _ -
carbazol - 3-yI ] ami no] car bonyl ] but yI ] car barrat e Phenyl net hyl4 June 2006

[(1S ZS}1-[[[(3R) 3-11(2,2- - 61 .

- dinmetfiYl ProPYl) am no] cadnyl] _2, 3, 4 9 tef rahydro Ili carbaznl:3-yl]anbr
~ of car bonyl ] -X{IER[@ERS} 24KLbarat e Phenyl net hyl [ (3BA) & e ess7ez |
- hy1-1- ] ( SR)Diddeyléthbxy)carbingllamiy]d-geidyil 1-p hrry i no)car bony] U- I H-car bazol 3-
yl j ani no] cardxopyiyljaming]-2,8 Aokeraydro FRaaELAY | .

[ (IS, 29) - 2- rytdaydnyl]-Ll-pdly ARy sprbhurided -
t et r 3hydro3- 1( Pheenyyl ndhyl ) am_no] car bonyl | - 1H =bazol -

3. y4am no] car bonyi ] butyl ] car banWe PhenYI et hyI ‘ o .
[ (1S, 25} z- rd -1f(3K) -2, 3,4,9-

tetrahydro-3-[[(2-phenyl et hyl ) am-no).cnbonyi ] -1 H-car bazol - 3

~yl'] ami no] cmlﬁﬁ%qs apbarat enPidey HuG o] (scsleShy2 meshbgs- | - |
(3R)-2,8, 44,97, t ef,r ahydy,0-88ddd ¥.phanyl pro_pyl ) am uogcar bonyt] - 11i -

car bazol -3y|]am noj car bonyl ] butyl)carbamate 14 June 2006 1442519516. 6542
141533532661 142547646. 7078 1435535526714 144667566. 6982 145681580. 725
146595594, 75@.& takes pI ace on the 0.2 muol scale by
et hods "‘%@%ﬁ%{m Phlchyi nti et B 115, 29m2[ [ (WR) |

ro no

[(I*1(~Y arbonyl] 2 34 9=,

N«[[(3R}-3-Ammo—2,349-tetxahydro-1H-carbazol-3- 1 442 17 -
-yl]mrbonyl]-bvalyl-l.-aspartamda “ ' B

GS)-N—[(]S)—I-(Ammocarbony&Z—meth Ipropy(}-3-
fi(zs, 38)—2~ammo~3-methyl-l-oxopmtyl]ya§nn€>§l-}£ 3.4,9-
tetrahydro-lH—carbazole-S-carboxamxde

128 41 441575

S
=

Example 17:

. 10  Synthesis takes place on the 0.2 mmel scale by methods
DFGFGFHandO ’

N-[[(3S)°3-(A°€€ﬁamm0)-2,349-te&ahydm-lﬁ-carbazol-3~ 120 485 4655979
yl]carbonyl]—L—vaIyi L-asparagme . S

15 Example 18: : _ S
| Synth351s takes place on the 0.2 mmol ééai'é_ by -'i‘tie_thods
oA, ¥, G, F, H and 0. |

(3R)~3€(AcetylamimyN{(ls).2-anﬁno.z.oxo-1- 130 M 418.4944
(phenyhncthyl)ethyl]-2.3,4,9-tmhydm-m-mbazol-3- : o

(38)-3-(Acetylammo)-N [(lS)-z-ammo—2-oxo-1- > 31 458_ 415.4944
gasegyimethyl)ethyﬂ-zﬂ,‘% 9-t€h‘ah?dto-lH-carbazol-3- ‘ .




A | trahydro 8- et hoxy- |. H car bazol I ]am no] caxbonyl 12

met hyl butyl ] eat bawat e Phenyi net hyl [(1S 28) 1= [(38} 34f (1181 1

(ami nocar booy! ) - 2- et hyl Pnpygani no] carhony11349 4 June 2006

f edr al xydr o- 8- met hoxy- 1H carbazol = 3-gl'["am noj pr bonyl ] -

mexbyl bnt yl: tge Phenyl met hyl . [(1S,.29) - 14Q( 3k) - 34[[(xS)- |- 1480 610
(am ne .onyl Vpyl.] ami no] car bonyl ]-- 6.-chl oro=--"-

2,3,4, 94ebS&y¢h@SI1H- deakEar pldey | amrhladr.Romro12 scmlélybjavmgthodsbanat e
Phenyl nthy [ @ SG2§}1h16[(3S) 3'[[[(}S}-1- 14ab 610 610.161.

(am nonr bonyl ) -"2-met hyl pr opyl ) am no] cuWyl ] - 6-ctdoi ro= .
2,3,4,9-tetrahydro-1H cnbazol - 3-yl ] ani no] car bony1] 2- mexhyl butyl ] car bamat e

--Ph .methyl [{tS, 2S -1- 3R) - 3- | S} '
(anunogg?/bz)Te Y [( mmém[\:: it }i 8- chi®Br ( §28- 477-55?9

2, 3, 4, 9-teu 18ar bonyl ] - 2-

met hyl but yl #aqa@omﬁbaﬂadne 2006 > eQ/I ret>nil (s, z5~1-Q{~s}3-Q (1~ 1-

"~ jaue 810 610. 757 Trmmocai bonyA- Z_net hyl pr oPY1) amo] cazbonyl }-8-dil oso=

- 23,4, "é&Rbydro-l H.carbm 3-yllamnol g |I] 2- nethyl butyl}carbanate

Plrenyl met gyl %g %§~ 1 [IT(3R}3-[I1(15/ 1-:? 844 Oaa>03

(amrocar bony et hyt proPy |ino]carbonyl]-2,3,4,9 tctahydro-8 (t

f i uot onet h§¥ynihesigr bai‘@s riace i ]then6] aamﬁ;ylslca&mtbwllbatlydndsar bnmat e
- Phenyl meghyk, [§15r280al ol Q95) 3-Q (1S}1- L 644 943.703

onyn- 2-met hyI pnPy1}am no] cstbonyl}2,3,4,9 t 8-(td&otoarekl)-IHcar bazol 3-
YI'l am ao] carbonyl 7..2- et hyl | butyi ] car bamat e Phenyl net hyl :

Egrlnimzzgz bé@’ hignkplett a&%m%zﬂ%xlﬁ?%wg . 14 468 4615681

t et r alipdr o- 8- net byl - 1H— Cnbazol 3-yl]am no)cazbon?l] y mnet hyl
butyl ] car bamat e : ' :

Example 21:
Synthesis takes place on the 0.2 mmol scale by methods
A, F, G, F, H and O.

15"

§
B
5

(33)~3-(Aoetylammo)-N-[[3-
{aminocarbonyDphenylimethyl}2,3,4 9—telmhydro-1H.
carbazole-3-carboxamide

'%33)-3-(Aeetylammo)—N-[[4— _ 136 410 410515
aminocarboaylcyclohexyljmethyl)- 349—tetmhydm-]H— - o
whaz:ole«S—@{gcyoxamxe? 2.

]

(BR)-S-(Acetylammo)-N-I[d- 837 - 410 a-no‘..sis :
(aminocarbonyl)cycl -2,3,4, 9-tetrahydxo - .
mmh.MﬂmﬁhyﬂZﬁ - o -

(35)-3-(Acetylamino)-N-{(15}-2-aminio-2-oxo-1- B 06 aoaiers

thﬁﬁhﬂf%%49ﬂﬂﬂvﬁblﬂﬁmhwdgé4mmmmmMe

Example. 22: o o : R
Synthesis takes place on the 0.2 mmol s‘c";a]ie' in
20 accordance with Examples 18 and 6.° |




Phenyl met hyl [ (1S, 29) I-ff(SS) 3- [[[(15}1 150b 590 599. 7327 |
- (ami hocar bd t A- 2- nct hyl PwPAam no] car bonyl -2, 3, 4, 9-- _
-~ tetrahydro- &ret hyl -1 B car bazol 3-yl.| al@;o] cxrbonyl] 2 net hﬂfﬂlblﬂ%@p%ar bamat e
Phenyl nct hol | (15 25} 1{Q(3R}3 [[[(| S) 590 589. 7327

ami nocar bo 2. carboayl|-2,3,4,9"

( LY UD, EE}J?F]HO)BPﬁmeI rretiﬁ%rl 505 --5045274
OIS m‘r%yﬂn’wm}?sw L

'-"'i i DO I\/bonyl) 2,3,4,9-

&Ry bOM 1] 2 t | b b t
Ay

| (annncarbo

UUAy dr 0- s- mthbnéfime
Phenyl net hy Itetfatrlides-2 L
~ (ammocar bonglyiRmimBiaismieaydoliiaarey
i erabydro-7-nethyl -1 H-car bazol - - -yl 1 am no] car bonyl ] - 2-

| t hyl but yi FoenybesthybI(1S, 79 SrmatimdaH{NE 25) - 14 -
: (m;m %oc;r %B%M[(WWPM{%@%@ ]H.Z 2, 3[ El(ga) t iﬂa%gr&fﬂ?

met hyl--111- @ﬁb@a&%ﬁ&@]pﬂmmmﬁwmﬂ met hyI butyl j car bamat e
Phenyl et hy&J (S, (am nocar bonyl } 2- rret%prrps 1l

. i’l

| carl >onyl ] 5% . 4 ql.bazol 3%y |54k B8nyyl]-2_
met hyl byrs AL L A i w2 - 14[ [ (3S) - 3- Q[(lS) X

(ami nocubo. W'} RERIYH-a BASHPERALe - cht or o-

2,3,4, 94etrahydro | 1'i -carbazol -3- yl] arruno] cat boayl j - 2-

met hyI bnt yl ]Rbanybmmmm%a&ﬂhm[(im&g@) -14f (3RMa3 45 ( 1 Fzelag @ammOC
xbonyl) - 2 rresetaydov-5 fipbemplaminb RarbbyR- | H-arubl . O-

2,3,4 94drab’§']dmm9]bﬂamljb1m]caﬁamé:¢am no] cor bonyl ] _2- net hyI butyl j car bamat e
'(3R) 3 [T](49 ‘ SgéZ m:hyl propyl | am no] oar bonyn- 2;

3, 4, 9det r Ay SAIYATHAR) 232 [ [ (p 148~ %67 sescem
yl met hoxy) cXY J?ﬁ'jbmml]dH@dras%zol e- 8-car. boxyl ic acid
(39)-3-(j[(: LB Yirabamate met hyl propy! | ami vl nT bMY4- 2
3: 4, 94et mhY@henyfethyl [(lS,ZS)-Z-methyi -1-[[[(3R)-2,3,4,9- 15 se1  serzs
tetrahydro—B—[[@-ph&nylethyI)ammo]cm‘bonyl}-lH-carbml- '
3-ylJamino]carbonyIjbutylJcarbamate _
Phenylmothyl [(15,28)-2-methyl-1-{[{(3R)-2,3,4,9- 146 595 5047518
tetrahydro-3-{{(3-phi mylprgpyl)ammg]cmbonyl]-ll—l—
carbazol -3-yljaminojcarbonylJbutyljcarbamate
Example 23:

*5 Synthesis takes place on the 0.2 mmol scale by methods
A, F, G, I, F, G and O.




- [1(2S, 3S).- 3net hyl -1 - oxo- 2- -[[(p im'y) 4Yn ntyn I-m carbazd e- $ carboxyl [ c
aci'd Phenyl methyl ((IS,2S)-14[[(3 1t}3 tifpcry-21-, -

(am nocazbonyl } 2- et hyl propyl ] ani no] car bonyl ] - 6- Auoro- - 14 June 2006

2,3, 4, 9-tetrahydro- 1K carbazol - 3- yl fafftnoj car bonj 1’} - 2-

rret hyI but 34] car bamate Phenyl met hyI [(18 28) 14[[(38}3 [[[(18}1 (

~onyn-7-yl-pr g L e
2,3,4,94. ety b, &yl ] *g‘ 6n?hyl but“?v] car barrat e -
. qﬁﬂl rocar bonyn 2- met hy S L

Phenyl met hy!|
~ynani no] car
t ar ahydr o- 6- nmet hoxy IH-car bazol

met hyl but y| paafia iﬁl.@-
162b. . 61061 Gaphieads ﬁ%@
593593. 696. tobbilh-5- 00860
1(1S,25)-1- | %Eﬂ)
ntethylplopyllgnnéﬂ

L3

3-yl I am no] pgy;

3 yI I am noj Acazulbonyrl__J 2.

71 9 %@b%g%om?sﬁ’lg 15d

i Phenyl met hyl

onyl I -2 3, 4 9 tet rrhydvv-6 mat hoxy 1R—car bazol
3 qr barrate Pben)ﬂarre h&/I 1 (LS, 25)-1

_ IGR ' ,. 610.151
[ Q31t}3-[ 1§ u‘,. o b e i
(ammcarbm ;,‘ T .{“4 ?"’324 9" '
t et cahydt o- ﬁ atgar bazol "~ 3=y Tcat bonYI] 2. o
met byl bat yl j car barrate Phenybnethyd [(1S, 2S) - 14[[(33}3 9[(1S}I = . 566 ‘68_9

-589. 7327 \ Car byl 4, | 7
B i)

2349—tetrahydro—lH-carbazol-3-yl]amm carbonyll-2- . -
methylbutyljcarbamate learbony ] -

Phenylmethyl [(15,25)-1—[[{(31{).3-[{[(13)-1- S 1@3 810 610.151
(annnocarbonyl)-z-methylpropyl]annno]mbonyl]-s.ch}or&. ' .
2,3,4,91etrahydro-1H-carbazol-3 -yl]ammo]caxtonyl}-&

methylbut;d]carbanmte




ot hyl butyl ] ear bamat e Phenyl mekhyl [ (IS, 2*1-[T[(3k)3-111(IS}"'1- 157a 621
~ 620. 703 ami riOcar gl ) -2-net hyf pnpy1] ani nol car bouy].] -2,:3, 4, 9- P
tetrahpciro-6anl tro.lli-catbazol - 3-ylj ani no] ¢atbonyl ] -z, - 14 June2006
met hyl but yl ] car bamat e Phonyl meyl 1{1'S, 883%1-111(3S}3 [j[(IS}1= 1676 621 ‘
620. 703 (armOcar bonyl } Z- mesh dpropyl | ami no] carbonyl | 2; 3,4, 9- : S
t etr ahydr o- 6- Phédyln i - oo]cnbonpll BonTEGRY | b car bamate o
[t~ [((JS,'S, Zﬁuhochiia%m @QF@?‘IEE)] SRR EH 63’2—701g E%Xé’]
M2{3H/9-femibytivo] ' |

-~ I (am noi m no 0?4 9-

tetrahydro-| Hmﬂ:ylbarymaﬁﬁm;mb) arrrm] car bcrryl ' Bact hyl butyl j carbamate
(3R -N-[(19)' I'- (Aminocazbonyl )-2 nethyl pnpyl] 2,3, 4,9- 16Ba 447 4475361 -

- hydro-3-1(3- p?h@ﬂbyﬂah{éb&%ﬂﬂ(ﬂk}d-ﬂ(mbazol e 3- ca@xw de esa70
(3S) N-[(1S)- & 92, 3,4, 9- 1596 447 447.6361
t et rahydr o- 3- EWWrWMmr bazol é- 3 -car boxami de
Y{amginaleachon

(SR -N-[(19)] YibAmbthemyilchfdnmtopy 1j 2, 3, 4, 9- 1605 496 496. 6078
t et rrhydro 3 [ 1- naph%lg)[?%enyll acet 3i *dno] - 1R car baaol e3 catlsoxarnl de - 68

.Q-.;. cabbnyll-4, 3. 40bazol e 3. car boxam de

}WFpropylj-z 3,4,9- 1618 496 496, 6078
- 1H car bazol e: 3- - carboxam de (3S)-

7I -2 3 4 - gem 490 496, 6078
Brd-nol - | H car b¥2| @03 c &dyaxani

(3R) - N[(ls)- 9
t at abydro- 3 [J(

t et r ahydr o- 3-dli
(3R - N [ (1S}t b
~di hydro- | Hi g,
3- car boxam de : -I-(Am aoearbonyl) 2- met hyI piopyl] _3.J3(2,3- +ezn

472 4725656 Pﬂb‘i}%&ﬁgﬁ(}sﬂﬁﬁﬁsﬂony@m noj - 2 5959 te?s%r;%/zglro-

4,93 [[(2, 3- AMAQ 472 4 25658

%'ct rahydro 1H carbazol e

| H- caxbazol e (anifGrhrd propyljamino]carbonyl
1-2,3,4,9-
tetrahydro-8-methyl-1H-carbazol-3~yi o ¥
le:mthylbut)vl]t:arbama@e:“‘m . y]ammo]mbony]] >
Phenylmethyl [(18,23)-1{[[(311)-3—[[{(13).1- e _1_533 590 569.7327

. (amirocarbonyl)-2-m methylpropyllaminoJearbonyi}-2,3,4,0-
dro-5- H. =
mﬁy mmhyH ~carbazol-3-y] ]amino]carbonyl}-z-

Phenylmethyl [(15,25)-1-[[{(33)-3.[[[(15)_1_ - f'}sf,ﬁ. m .
mW&Smyﬁmg??m]myn_z 349 580.7527
‘methylbutyljcatbamate - 'ﬂ]ammo]mbonyu_z_ _

Phenylmets! {(15,25)--I[(R)3-I(15)-1- | e
t(etmh;dr eyt T 11] ]}hml}““g‘ B

: o-7-mcthyl- azol-3- .
mothyutyljcarbamatc Meminolatbonyl}2- -




(3R)-N-1(1S)-1- Aninocarbonyl }. 2-met hyl propyl 123, 4,9- 133 438 436.5132
tdmhydro-3-[ (I H i m dazol - 4- yI acetyl)ani ao}l | 3-cubanl e 3-cat boxanide -.- ..

(3SWI0S) - | - (Ani nocer bonyl ) - 2-ne | proPYl)-2, 3, 4,9- teab 4364 Juse208632
tetrahYdro-3-[(1H i m dazol 4- yI acet yt) & ﬂO] 1H car bazol e 3-cai boxam de -

' (3R)-N [(1S)-1-(Am nocarbonyl ) -2. met hyl propy)] -2, 3 4,9- Je4a 488 485 5849

y3e (| HAndol PidngkeatBytf@S28RI-MIGS)BHORpazol e-3 . . a519- 590 5897327

- -d<38) N- I (1 *(eenfpbentopg-damitylpropy mﬂiﬂxﬂo} ﬂﬁmw 4,4- | eeb 486 485.5849
t esr ahydr o- Jetrahiddo{7anabyl-SH-chrbeol Byl ladind Qp.zle cai boramde. F-M10"
S} 1- ( Am noc andiiniyakyfjesrbvehdey/ | pr opyl | - 2, 3, 4 9-" -1658 461 460: 5746

YdrO-3-1[(4-mYIP Yl)aY])am ao}ll—l—carbazote 3- car boxani de (39)- N-[(ls B |

-1- (Am noc:a;m;g:he)mﬁ{mﬂ-pm 14,9 165b 461155808167 48610.151

t et r ahydr o- JahintcirbomplPteths ' }md,;bi: car bazol e 3-carboxam de
5. NI(1*1 - (MWWWMW@;@A - tdrahydro- 3--UWbi f

[ 'uor-onet hy| yyedteyibptyllesrbtmatd ami no] -1 H ear bazol e: . 3-.carboxani de 69 _
(3S)-N4(I1S)-1-(Am ne nyl)-2-nmethyl ptopyi)-2 3.4 9

t et r ahydr o- Fhfrfyigethyd {@SXPANAIBGN(IFR no] | H- car bagan! e 3- canjlmxam de

( 3R) - N- [ ( 1Sfantingoabomd)le2:mibyiptiopllaniniblesthomd)ahichlood T 3- (4-~ 72a 479 478. 5849 -
f I uor opheny [2)314%%wabydroridhtarbad! 43-9llanfino]eutonfip86 515 514. 6451 -

(3R -N4(i 9 Wﬁwﬂmwl) . 2-net hyl prpydl 3-f[ (4- We 481 480. 3931

ehl or ophenyl I acetyl 9 t eh' ahydro-1 H-car bezol e- 3-car boxam de .
(3S) - N [ (| SPhenylmeihy: &m ﬁﬂf(yf:’)pl- 3-[g - 15268 4990480, 9931
‘cbl oropheuyﬁﬁz‘fw’ H‘E’”rﬂ] d=plokatr& awl € 3-car boxani de
(3S)- N{ (1*14 Wﬁtﬁ‘b tminglgdrhoapl)-3- 4, 9- 1663 615 514. 5451
1eUAWIr o- 3- bytylicagagiats net hy | ) pheaMaeet yl | ami no7_ I H .
(3R)-3-[[[(18)—1—(Anmocarbonyl)-2— ] 453 €20 619,7148
methylpropyllaminojeachonyl}-2,3,4,9-tetrahydro-3- : .
- [[(28,38)-3-methyl-1-0x0-2-
[[(phenylmethm)wbonyllmmo]pmtyuammo}m-
catbazole -3-carboxyllc acid
(38)-3-[[[(18)—1{Ammocarbon3d)—2— L 453 520 6107140
meﬂlflpf(’mi]amuo}mrbonyl]-mﬂ 9-tetrahydm-3- -
[{(28S,38)-3-methyl-1-0x0-2-

- [[(phenylmethoxy)carbo: ]pmnyl amino}-1H-
mrbazolae-s-carbozwlc acllgrnm } }IH

Phenylrethyl [(18.2S)-l-[£[(3R)-3-[H(15)-1- , Jd54a 583 593696
(aminocarbonyl)-2-methylpropyljaminojcarbonyf}-6-fluore- .

_ 2,3,4,9-tetrahydro-1H-carbazol -3-yl]ammu]carbony1].2.
methylbutyllcaxbamata

Phenylmethyl [(18,28)-1-[[[(38)—3—[[[(13)-1- 1o j-ésa._'sge
(ammocafbonyl)-z-nwthylpmpyl]ammo}carbonyl]-G-ﬂuom- ' '
2,3,4 9—tdrahydro—lH—carbml—3-yl]ammo]carbony1].z..

- methylbutyljearbamate

Pheayimetiy! [(15.25)-1{[R)3-ISH- s &5 o esTaT
(aminocarbonyl)-2-methylpropyllarino]carbouyl}-2,3,4,9- R
tetrahydro-6-methoxy-1H-carbazo} -3-yl]mnmo]cmbonyl]-2—

' methylbutyljcarbamate.

(3




cat bazol e 3-carboxam de (3R -N-[(1S)-i-(Am nocar bony|
. -2methyl propyl1-2,3,4,9.- Si 6 51$ 614.5451
~tetrahydro3-[([3{hifl aor onet hyl) pl uayl%acetyl 7ani no] - | A 14 June 2006 - :
car bazol e- 3- car boxanude (3R} N-[(IS)-1-%Ant nocar bonyl) - 2- nWayl pwpyl } 3- [[(3- .
~lava 46S 484.5381 fluoa |)acetyl]anino] 2,3,4,9-t ahydro-Ili-carbazole 3-

( 3S) - 24- [ (‘I SPhenylwttiyhi§t 2 DAIS)-3-{HESRI prrpyD 34gligh tesak 46%.2564. 5361
fluoroP yA t@lmma-ﬁﬁmﬁﬁomnm@mbm@,ﬁgﬁ earboxam de .-

. (3R) - N' [(|s)mmmm YH-Qubrobliyy Puntldatboyfe-, 9- 1702 47T 476. 573"

~ retrahydr o- 3npethfbutpiicattaamtehenynacet yl | am no] - 1H car bazol e 3- car boxamni de -
© (38)-n]9)-1-(AMNObonyl) - 2: net hyl propyl | : 2, 3,4,9- lick 477 476.6736 .
~ tetrahydro- 31 Méﬁ@éﬂ&é{ﬁasj-&m no} i'u— cASthazed e - 8agmr boni de
(3R N[ (I'S) - rmmecrbaral Banstiplpropyljmeinbleacbany23i4®R 3, 4, 9- 1712477 476.5738
U mhydr o- 3- [t@?ﬁ@eﬁ-. hyiAhlecapbags) +}ﬂhmmmb@%]&.car boxanl i de- _
- 39)-N-[(ISs)- Mﬂhmyﬂyeémgnyl}z met hyl propyl ]-2,3,4,9- 1216 477 476. 6736
, tetrahydro-3-[[][ 4- trlfluotonethyl)phenyl]acetyl]am noj - 1H :
“car bazol e- 3- d8,28)--IGS)3-lIaeaEr ahydr o | a-356kr Isez ol es@7szar boxani de
- 70 :(39 WWMM}MHM%WWH 3-[[3{4- 8ooropheny .

- Z- oxopropYII Jurbasyl)2z ol e- 3- cacboxauri de 14 June -
2006 (31) - 340gthyibutzl 6ff)zeihif«\lﬂlﬂ'fbgrbonyl} -2-met hyl propyt]-3-[P--173a 487. 496. 555

(3, 4- dlfaor.e hy] : 7d| &KZ 3,4,9-tetrahyd o- |Hcarbazole

3- car boxam de*fERqy : Ity o0- 2- yl pr oMSZI=8- F713- ;620703

(3,4-difluor f_ > © b EFKfAmino]cs pony!B2,3.48nhy dr o-

i H-crrbazol e- ! SRJAL lﬁYﬂmmr bonyl) 2- rret hyI propyl] 3-[] 3-
Phenylmethyl [(18,28)—1-{[[(38)-3—[[1(18)—1- - 57k 621 620.703

(ammocarbomyl)-z-methy}propyllammo]carbonyl}«zﬁ 4,9-
_ tetrahych-o-s-nmo-lﬂ-carbazol-3-y1]ammo]mrbonyll-2-
methylbutyl]carbamate

Phenylmethyl [(15,25)-1-{[[BR)-3-{[I(15)-1-
¥ 10525)-1.16R) s

(ammoxmmomethyl)amnm]bmﬁ]ammo carbony[l 2340.
wtrahydro-lﬁ-mtbazol-ii-yllammo]catbinyl]-z- ,
mcﬁnylbntyi]carbamate

(BR)-N-[(IS}I-(Ammombonyl)-z-mahylpropyl .2,3,49-  188a 447 447' :
c;mr;hyd:ozla{(3-pyndmyhcayl)ammo]-lﬁwbagie-3- =
OXamade

(3S)~N-[(lS)-l—(Armnocarbonyl)-z-methylpmpyn.z,g49- e 44} : 447;5351'
wmh}’di‘o-;g{@‘mdmﬂml)ammo]-IH-carbazole.3- : o -
carboxami

GRS I-{Anivocarbony) 2 ety e s sensom
tmi{a'mmmﬁwmﬁgm,f_3_ 49 496.6078
c .

' 532.7616

2
3




[ 3, 4-Wtdfluoronet hyl)phenyl]-1-oxopropyl]am no] -2, 3 4, 9-
“tetrahydm I H carbazol e 3-car.boxami de (3S)-N [ (! S) (Ammcazbon | ) -2
‘ncthyl propyl 13-[[3. [3,4-b 14 June 2006 -
~ s(trifluoconetbyl)phenyl]-i-oxoprmpyi] &&ino]-98,4,9 tet rahydro i Hwrbazol e

3- car boxani de N4(1S)-1-(Anffioca bOnyl). 2-nethyl propyl] 2,3,4,9
© tetnhydro- 3- ({)AHEHIavRivenyinyheahelylrioiipap;adt  cAdbadel e _@s.ew boxani de
- (BR-N-[ (1 S) tedmipro-npbanihenihflabeyidi B thook 8, 4, 9~ - :

~ tetrairydro- SapdxBmigd- net hozyphenyl }1 oxopr opyl ] am no] - ' '

S)

| H carbazol e- 3 boxam de

[(IS_)-I-(Am @3{)&?@ ) eR oyl 2rusivis “" t%h?@ro AW 4 net hs

t yphenyi }i - (¢ '= "':“:t"a” ‘ (3R) N [(18)-! - (Aninoc
ublrryl)2rre Pyl ]-2.,3,4,9- ‘

t et rahydm 3- EMM(WI{W&}hW}Q%&Q] s 4ee 496,60?8

1 Hcarbazol e J-1H-carbazole -3~
(3S) - N-[ C1S) cdshoAmaide ar bonyk2 mat yl propyl]..z3,4,9-

~ tetrahydro-34[ 3- ( 7- n2hoxyphnyl )- I -oxo npyl ] am uol - 1H car bazol e
3-carboxan d f(3S) f‘f@"g;%ﬂ aelprdpphg{(23-met- 182 pfBpy| 192599, 4, 9-
t ehahydr o- 34 % ‘Q’mﬂﬂ%&ﬂﬁ tiehddser] - 1H  car bazol e
PIRF T2 Am nocnbonyl ) - 2- me%| propyl ] -2, 3, 4,.9- '
AR | H-qe@r 20l guangar boxani de
3ub497496. 55 ) S Ra g%lﬁ%g%ym 5738 - 178a491490. 6006
176b491490. 6§3§l6arbakblk 4Q:5A434 _ ]ib4’9’149 006 :

‘3-carboxam di
t euvkdr o- 3- [ fsBisk Al

BRIH(1 S}l-(Amlnocarbonyl}-Z-methylpropyl] -23,49- 163 436 4365132
tmhydrma—[{lﬁ-mdazom-ylawtyﬂammo}lﬁarbamle- -

8
[

|

: (38)-N-[(lS)-I-(Ammombonyl)—2-mcthylpr 1}-2,3,4,9- 66 43 4%6512
mdro—3§(lH-mdamM-ylmaypmno§-l;yH—carbazole :
oxamide

GR)}-N-[(15)-1-(Aminocarhonyl) 2-methylpropyl}-2,3,4,9- 184 485 4855849
ﬁyﬂmﬂ{(lﬂqndoLaqhoetyl)amm}lHiﬁagb%zole 3- o | -

_ (3S)-N—[(lS)—1-(Ammocarbonyl)~2—nwd1ylpropyi]-2,349~ 1846 486 mséqg
mmﬁ&ﬂ(mmel-&ﬁawtyﬂml-mmm- , _
i

 GRI-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]- 2,3 4,0- 1853 461  460.574e
: mydm&{[@-m@thyiphenﬂ)mtyﬂmmo]—IH-ca:bazole- | .
oxann 1

 (38)-N-{(15)-1-Asminosarbonyl)-2-methylpropy1}-2,3,4,5- desm 451 a0sma
_ getrahydma:i[[(m%ﬁphmyl)awtyl]ammo]-lﬂ-carbazo!e o
-catboxamx (]

’ (SR)-N [(lS)—l-(Ammomrbonyl}Z-methylpropyI]-z,s,xt9. ..._i_,_. 515 514.5451

o tchahydro—3—[[[4-(tuﬂuommethyl)phenyl]acetyl]amlno]..lH_
: . cax’oazole-ﬁ'-narboxamde ,




17aa .500.499.6117 170b 500499:6117. - 71 (3R -N[(i S) -1 - (Am nonbonyi ) - 2-
yl *pyQ 2; 3, 4,9- leualiydro-3-[(1-07-" PheayR=yo nmnG |- |-ca5bazol 3
car boxanr de  (3S).- N4( 1S} | { Ami nocar bonyy% 2-nc&Yl OW -2, 3, 414lune2p6 SU -
. 502e5%2 = retrahydro-34(1- oMa6- phen %exyl )am no] -1 1-carbazol 3
car bo) andde tzaahYdro S, S—crm:&yyl |H-nba is's 'nojc bonylk
2- mehyt butyl) Axis@arboalay-metylp®pAFd3,4,9] [ [ (105) 535[[[%535#- eO4
603. 7s9s  (am %‘K‘}“ﬂmfﬂnmmmf}mﬂamﬁo@aHbonyl] 2, _
t euahydr.o- 5, 8%?6‘?’?\9@4 prasmisier bazol 3 yl]ammo] c_ubonyl].
2- met hYl but y| , , RN {Q LSt - spa 646 Sw. st
1 ' '§L é’i{?, 67‘% m

(ami b~ i Ph%ﬁe@g ' ;s}

(am nocar bonnfckbdNhigd! | ‘
tetrabydro-]Hcarbazol - 3-yl ] am noj car bonyl ] ‘met hyl but gI j aar bamat e

Pherryi net hyl @3 kﬁmmmmmm-{gﬁm 5@8. @m0t - 4pasbmar bony! ) - 1
-pyrrolldl ny! | M%W-&wmlmmzm 3-yl-] ani no] ¢

“arbonl ] - ne?‘?ﬂi‘f%ﬂ!l% ] car barrat e .

“Pheu Irret hYI 3- [ f | na 645 _644.6961 _

7Yn- 2- et hyi m 6 oy oPAZIAS. “9’ o ""“5"5‘
di chl oco- 2, 3, dsbisoleCPemmtidisthils ‘

car banmat e - Phenyhnet hyI [(I S, 2S5)-1- [f(SS) 3 [f(lS}I -.tan 645 eggsysl
am nocar boayl@@-‘lﬂﬂﬂ nyfRZrsttyiprdpei] e 3]4.97, 8 mb 515 514.5451

di chl or o- 2, 3 ¥4rabydre-3 erompthylphbnyHarety Bamina}-1H-
Y: | anmo] oazb(?ﬁ??%""?%g%t yl | car hamat e F

Phenyhnet hyl MQQHMM Lnbsas 604896803%?3 nogar

ﬂuorophcnyl)acetyl]ammo] -2,3,4 Q-wuahydro—lﬂ—ca:bazole 3-

, (SS}N[(IS)-I-(Ammocarbonyl)—z-meﬂzyl 34[3- 169b 465 | 53
WOthYDﬂwtﬁ]ammo]~2,3494amhyg;3-p¥g£%mle-3~ - e

xamide

BRIN(1 S}-I{Annnocarbonyl)-z-methylpropyl}-z,:i 4,9-
tetrahydro-3-{{(3-meth -1H-
3‘33{[( f‘?phenyl)aoetyﬂammo] 18

7 (38)—N-[(1S)-l—(Ammocurbonyl}-2~mcthylpmpy1]~2 3,49 706 477 47 6578

* - tetrahydro-3[[(3- 5
2 3{1( meﬂmwhenyl)acetynmm}m

(BR)«N-[(IS}I—(Ammocarbonyl)uz—methylpmpyﬂ-2,349— Alta 477 Qmsn#
teu'ahydro-B—[[(z-meﬂmxyphenyI)acetyl]amo]lH-carbazole ' o

AE_
3

476.5738

@Sm[(ls)‘l{Amocarbonyi)-z-methylpmpyl}.‘Zj 4,9- ..12’!2 o 4.76.5736
3wbmﬁ(MahOWMﬁhmqumm]lﬂmbuole- L

SO gﬁ%ﬁgﬁl{mmﬁmm}mmymwm&"3‘(4' A28 4 478560
T ~Oxopropyljaming 349mhydm- - e
..~ carbazole-3-carboxamide }2' ]H' Co




.0y }2 rrerm(zProPYLam no] cer' bonyl J-6,8- . L
- dioNoro-2,3, 4, 94&ahydco. | g- nt bazol - 3... Yll fOO nyII-2 rrethyl but&9 onbmrte
. Phenyl mcdzyl [ (1S, 2S)-1- [ Q(3S) 3-Q (| S)-I- 184b 645 614. 8819111111%% ocab’| -

6ny }- et hyl Pr uPYII o] carbonyl]-6,8~ 70 -
di chioro.2,3 -t et cahydr o- IH-carbazoI 3-

| Yl]am noI ow [(5 BAIBHER Qﬁ%‘iﬁ!&@yﬂﬁ[ﬁ'@th 2 I‘?g92et |4§°[5(54§R} 3 t ~y

. s TOREI N o R PYSBY 234 Highahythio-Ia Z bony | )— F.OMD-
' __2 3, 4 9 tetr%aﬁ‘iﬂa?!‘é:* -3-yl ] am rwj car bonyt] - _
thylbutyl] 8¢ ERGRYHT L T3k %ﬂ(l%&sslest 655
654. 602 (aeﬁﬁ' Vil 5 %% T]-6-bromo
2,3,4,9-tetr R4S he -2 ‘net hyl butyl]car banate

(3R|\/I4@)-I-(Am nocar bon 4) - rrettlytprrpyll 3 [K4 18a 511 611.0189

cltl (yropher@S}Hdﬁs)‘I{MMi&nﬁ}ﬁ-a&ﬂlﬂpﬁWO*8 mhadr - A96.685 :
| H car bazol e(33-diﬂtmmpkmyl)de)mpmpy1]ammo]~2,349-tettah : '
(3S)- I\l-[(15)lfl.-bz(rﬂhmlesenﬂb*hmﬂet) wfmpylfdﬂ) ffj - 180 611 511.0189
é _noI 2,3, 4 94etrahydro g rret hoay-

- cbl or opbenyl
s # ﬂeﬁﬁ ]}_3_[[3_ _ 17‘@ 583 652.6057

I H-car bazol

[(1S, 295)-1-]
ol or ophenyl TS| ca[ bbnyl ]-2,3, 4, 9- -
t et r ahydr n- |¢gsR)aqde

¢ ' met bggaylle te -
| ej&&;h Elia. ﬁ 4" 6 668 195
E chl or ophenylgtf;:}%i%i&b&m &g} 34 _‘ % w % | m 6m |

Phenyl net hylrs ks
N—[(lS)—!-(Ammocxrbonyl)—Z-mﬂhylpropyl]—%Aﬁ- AaTs 4T A476.5738
tetrahydm-B-[[(4-methoxyphenyl)acetyl]am1no]~lH- -
carbazole -3-carboxamide

_ GR}N-[(IS)-I-(Ammmrbonyl)-%methylpmpyu-zs 49- . Area 499 460.6005
tetrahydm-3-[[3-(4-tnethuxyphenyl)-l-oxopmpyl]ammn} _— ,
1H-carbazole -3-carboxamide

(3S)'N-[(iS)-I'(Ammowt'onyl]-%methylpmpyl]-z,méi9- %k a1 asosone
tetrahydro-3-{{3-(4-methaxyphenyl)-1-oxopropyljaning]- . ‘ T
1H-carbazole -3-carboxamide

(SR}N-[(IS}I{Ammombonyl)-z-mcthylpm 4.9- .JZZa 491 ,490.8006-
tmm3ﬂ3{2-meth0xyphmyl}l-ompmg?;§;3mo]- C
18-carbazole -3-carboxamide

'(ssm-rasyl{mtocarbonm-memmopm 2349- AR 4t asooom

tetrahydro-3{[3 1
e y ;[ {thenyl) 1-oxopropyljamino}-

@R}N{(lg)-l{ﬁmmﬁ@fbonﬁ)-}methylpmpyl]-z,a 49- . A7Ba 00 400617
teirahydro-3-[[3-{lH-mdol-3-y1)~l-oxopropyl]ammo]-lﬂ- S a
.- carbazole-3-casboxamide -

(3S}N'[(ls)“'(Ammmﬂfbonﬁ)-z-methylpmpyl}z;i49— ﬂ.&bwo ' 4obe117 -

tet:ahydm-B-[[S—(lH—mdolé’-yD«l-oxopropyl]ammo]-lHu
carbazole -3-carboxamide




o (2r12[[(39)- 3

t et mhydr o- I H- car bazol : 3-yl ] ani no] cwbonyl ] -2 net hyl but yl ] csrbamat e

Pbenyl methyl . [(1S,29)-1-[[[3-[[(3-mino-3 Asa 586 647.6523 Ol

PYnani'noj'carbonyl ] 2, 3, 4, 94ef r ahydr o- IH-car bazot- 3-Aa 14 June 2006

] mbonyl | - 2- net hyl batyl ]cnmtamate

(2S}1-[[(3R) 34[ (4- }sltﬁrophenyl )acet)i]am aol -2, 3;,4,9- 1898 509 50e, 0031
“ﬁ% dArinmsashony])-

t wahydr o- 8-ne g'ﬂeﬂwalph@mt,]sﬂ -pyxi‘?.!d |@Bnecamlasmam de
mieabasl-3; 4, 9- eab cos 609.0081

t et mhydr o- 8- 9¢ 1 car bazol - 3 yncazbonyl] 2 pytrol idmeoar boxam de™
pheayl metliyl Al a3, o F[(25)-2-,1923 628 637. 7815
(am nocar bony( kﬁ{g&g&%ﬁ (i m& §'§ 95%3
tetrahydro-1 ' 107 ' ﬁ'_\"‘é'r hyt butyl | car ba_rr_at e
Phenyl net hyl (IS 2S)-1-[[[(39) 3[[(28}2'_'
~ (ani ntar bony|égmwsmm-m(m}a{g¢smr bonyt} 2,3, 488 &4 - 5735901

-t et mhydro- | H ﬂﬁbl-yjﬂftd!diuﬂ@xbmyn@;wdé. 2 met hyl but y‘lq car bamat e

Phenyl net hyl ‘%WB&WM
( ant ocar.bony e bypdieasbemate. pyrr ol i di nyl ) car bonyl j -

2,3,4,9-tatrghydro-1H car bazol ;' "3-'yl]'am no] carbonyi} 2- -
met hyl but y! | hyLiC HAGEMACSERS, 29) - 1 -[ [ [ (.&!leﬁs'{-t( 2354@9312-

(ami nocar bony%#: 7 N okreriobdmylipasbonyll-23 4% 0ar v | -
195 ?§§%ﬁlwﬁmm| car bouyl | -

2349tet‘

met hyl but yl | ' yl net hyI [ (1S, 29)-1- [ 3R) - 3$(I ivzR)- 1-
(am nocar boj Lot Y. ol earbrmA] 2,3,4,9- . .
tcmBydro-| H gakhase [g§ -2- net hyI-‘!%ﬁ yFﬁﬁcarlﬁa!rﬁeﬂ:le
Phenyl net hyl A3 }-7,8-

(=i nocar bony i1, ' S
t et rahydro- I'H car -3-y ' ‘-'o ] 2 rret hyI bnt yl Jcar bamat e
- Phenyl net hyl am no-2- o'- 0-~of
vill 2. 3. 4y Pk [&é&%l R

Vi7arm nol car s p il Plahend -
yi]ammo]carbonyl]-z-mcdly]butyl]caxbamate

- Phenylmethyl {(15,25)-1[[(R)-3-[[(1S)-1- s o earss
- (WW@%;%WIJWO&OM}MA& | o
R tet “h;djc yi- carbazo] -3- amno
L Zmethylbusfearbamate Yeninclearbonyll:

Pammm",,‘"""h’carb (18,25 LES)3-TIAsH- it @ e
fmbydm_;’%;ﬁ?lgmm}mm]mﬁ}m 4o B e eareos
| 2medybuglcabue '3'Y”m°lm°nyllf -

Phenylmethyl [(1S 28}1{[{(311)-3-[[[(13 1. o STV
o .‘(jammooarbonyl)-z-methylpropyl]ammo]cz;rbony}]{s. M ‘645‘ e
-+~ dichloro-2,3,4,tetrabydro-1H-carbazol -3-

: _yl]annno]carbonyl]&-methy!bmyl]carbamm

Phenylmetpl (1S29- HIGSHHMAS - 15ab o6 s
{aminocarbo, _ =8 3445981 ,
dxchloro-ZBl;yQ-tetth' mthﬁmpliogyﬂl]mrbamo]-airbogyl]-s 8- '
Y']amm}c&rbonylj—z-methy]butyl]carbamate




- Phenylnethyl [(IS,2S)-14@B-[[[2- ' -
* - (am nocar bonyl ) phenyl ] am no] car bnn¥Yl ] - 2, 3. 4, 9t et rahydro- I H-cubazol r3
yl ] ani no] carbonyl ] 2-met hyl butyl Jcar banat e - 14June2006 T
(BRYTF[(1S)-i- (A mnocarbonyn 2- rretﬁyVBrOp 3-[[j4- ¢ o
- hlora3-[[(4-p3ndi nyl am no) - car bonyI I am no] thh(44cetyI | am no] 2 3, 4 9 o
© tetrahydro- thxksm&ﬁﬁ{(lt?s : -1 (150l ésé\ Moz

- carbonyl) - Z%M&hﬁjl ; S

PY+! di uyl amm,gzm '-

Ity

- 2,3,4. 94ewA -
(3’?) N-[(| S) 1{Am nocarbonyl) 2 rrethyl propyl j_3- [[[4-

obl or o- l_J3ph‘€ﬂY| j acetpydyl a&gho?
2.3 4.0 teti %M% oz

! 538)‘1’\'!—[(18) 1
(Am noear bomyl 4 JH VI gcom ggub;' chl oro-3 j[(phensani no)

-oar bonyl | am , Th! | H-carbazel c- 3- car boxam dc
(3R -N-[.(19)-1=(A'm nocac%onyl) 2- et hyt propyn-3. [[[ 4-

g;igggyl]amﬁw m&%&ﬁ L 11 .. 611.0180

- 1li-carbazohg; ,_g&r

- (3S)-N-[(1S)-L(Am noc ny -2 met hyl proopyi ] - 3- [[[4- ’

ddar n8- [ [ [ ( {AR-KiSd Ryl metiyihopgiFe{[(4-phenydsh Aso) - &3s14.0180

hydr o- | H- caflfernphemd)a %MWRWO' 8-methoxy-

[(1S)- 3{Amlﬁsabmhya-t}aﬂ3mﬂdylpropyl] 3-11] 4- d||0r0 .
3-[[(2-pyrigiayle () 0 pYII tC] 2 3A'Y -1 Hcabazol - 3-

Aﬂ HDONT lk?,ﬂ hyl%pﬁa] 3-§P1%- dilorA 3

(2pyri & yANLo; WEHOTY SR AT nol- .

349tef "'-‘ W&ﬂk%c Exanpl e 24:

. Phenylm vl [(13,25)'1'[{[(33)'3-[[[(11()—2-3@30-1-[(4- 387b° 658 - 650,195
rhlorophanyl)methyl]-z-oxoethyl]ammo]carbonyl}-z,s 4,9- T ) :
tetrahydro-1H-carbazol —3-yl]ammo]carbonyl]— ~ i

methylbutyl)carbamate |
Pl (S5 s m e snem
. oxopropyDamino]carbonyl]-2,3,4,9-tetrabydro- tEl-carbazol- L
. 3-yilaminolcarbonyl}-2-methylbutyljcarbamate

(28)-1-{[(3R)-3-{[{+-Chlorophenylacetyljamino]-2,3,4,9- dmma 05 Sus oo
*tetrahydro-8- methoxy~1Hmbazol-3-yl]carbonyl}-2- S
pymrolidinecarboxamide

(25)-1-{[(35)-3-(4-Chloropten . am o em,
tetrahydro-8-methoxy- lgm%ﬁi;%mﬁ]é€4g AR
. pyrolidinecarboxamide v

- Phenylmethyl [(1S.28)-1{IGR) 328>~ - _1_@3 O
_ -_(amiﬁbcaxbonyl)octahydm-lH-mdol-l-yl]carbonyI]-2349* | NET
tetrahydro-1 H-carbazol -Z-ﬁ]amlno]carbonjd]-Z-
methylbutyl]earbamate .




Synthesi s takes place on the 0.2 nnol scale by nethods A, F, G I, F, H and
0. (3R}3-(Acetylamno}N [(IS}1 (am nooarbonyl) 2- 197a nmet h. roo o
'1-2,3.4,9-tetrahydro- 8- net hoxy- | H car ba % -+ 14 June 2006 -

(38) 3- (Aoe) | am no) - N—[(lS)-I-(am nocar onyI }2 19T ylpr pyl 1°
,4,9-*ahydr o- g t -1 H-car bazol 3- 400 400.4762 400 400.4762

3- (Acet yl ani 131 ) -2-. 198 408%980428955627.7815
nef t1 Propyl | MEEPRS; J’W}@Dﬂﬁ"ﬁ%ﬁh} yB438:%1 e 3 carboxami de-

- 3-(Acetylamu Fidleamebmibopyil-2-199 768 780. 9544 net hyl pr opyl]

2,3,4,9-te7a -I H carbazol e 3 carboxam de - 75

3- (Acetyl am '- am_uocuhonyl 2mY P&yll 2,3,4,9-
drhydr o- $- e LS4 1-dIGR)- ‘ do1a’ 560 ' se9ee0t
3- (Acet'yl ami Dy Sy Ao hmhéﬂm@#mwl]-

YI ProPyl ) - Co 52 ‘éﬁ?ﬁP’é'ﬂﬂP@aﬂm%%- car boxani de-

3-(Acet yl-awko
rahydro- 1 R- egd .
S)-i - (am nocgLHoVI S
t et rahydr o- L»‘ JOEFA
1- (ankmar bonyly’

~car boxamni de (3
, 4, 9-tdr ehy dss
(3S) - 3- (Acet
9-teirahydr Qg

| e | R
Phenylmethyl [{15, zsn-im(zs}s-m(ls,zm- . mm oem smem
(aminocarbonyl)-2-hydroxypropylJamino]carbonyl 3,4,9- o :
tetrahydm-].l&'-caﬁmzol-3-yl]ammo]ca:rbonyll-zrlfy e

' ?m? m moonbonyl)-2. m pyl p-chtoro-2,.3, 4, 9-t
Z R) 3- (Acetyl am no -N4(1 N
‘ noro 2, 3, 589.6891
-34Ac*|am UOIN-[ (]
(D 588 Y1 ]?°BYI % 4,9-tetrahyd IH-carbazme 3
no) N [(I*I-(am nomnt bonyl ). 2 2044 ) -
0 ) - car br :
}-bﬁ%i' 2- oP‘WB §71.6784
de (3R) - 3 (Acet 34a

Phenylomea (0528, ' -
ylmethyl [(15,28)-1-[T[(3.5)-3-[[(2-amino-2- '
omdhyi)ammo]earbonyl]blgg:?;-t[c[t(rahydm-w-ca:bazol - .
ylJaminolearboayl]-2-methylbutyi]carbamate ‘ | |
Phenylmethyl {(1S,25)-1-{[[3-{(f2- 192 5% 5956083

(amumbonyl)phmyl]ammo]carbonyl]-u 4,9tetrahydro-
1H-carbuzol -3-yl]ammo]mbonyl]~2~methylbutyl]ca1tam:te

(3R)-N-{(15)-1-(Aminocer sbonyl)- y 3
P 0_%[_([[(3_‘ p;fu Aminocarbe )_yl) Zocttylprop/|3I[4- M1 16 ewemo
carbonyljaminolphenyljacetyljamine : o
lH-carbazole-S-carbo];ll;nde lamino}-2,3,4,9-etrabydro-

BGS)N(1 lAmmocaxbolz-meth R C agsn .
chlom.3£[[(3)4: -( ayl- ylpropyl)-3-{[14- ..1.3.3:'_’“ 6‘.16.. 616.119
2:3,4,9-teu'ahydro-lH-carbazole]-§w{»ixam1] .O}

. ORNAS)I-(Aminocacbonyl)-2-mettyl e e
3 Ch|0r0-3-[[(phcny!ammo)_ RY)_ )'prop yi ]'3'[[[4‘ L¢a - 615 - .B16.13
| 'mnﬂkmw}phenﬂ]aoctyl]amw 2,349 | '

- 1H-carbazole:-3-carboxamide ! ~tctrahy dro-

(3S)-N-[(lS)-I-(Amigocar&qnyl)-z-methylpmpyl]_a.[[[m 846 615 515,13'




Yl ProPyl) =2,

met hYI ProPYI] 2, 3, 4 9 teft*dro-6-nethyl-IH. cazbazol e- 3 carboxam de
" (3S8)-3-(Acetylanm o_o) N [(I*I-(am nocarbonyl}2- oV5b m YlPrePyI | -2,374,9.-
tdrehydro 6- et hyl -1 H-ear bazol e. 3- caghoxam de 14 June 2006 - -
(3R) - 3-(Acetyl am no) N.[(15)-1- (atm noear bonyl ) . 2-
‘et hyl PrQPyI Ber Q-1 hydr o- lH-carbame - 3- carboxam de

(39)-3-(Acet Y- 2- zoen 370

& oxam de - T :

(rrw rtocar bony| }2--207a 439" m

: | azol c 14 June
3 %@E‘% f|sﬁf51§ (Zérr‘gcar glgéyi}z u2nt)

(3R) - 3- (Acety am no :
yAWoPY! ] -7, 9afli. Qe

2006 768. 95 ;
met hyl pr opy! %éir:ﬁi dr -I H-cai bazol e3. car boxamni de
met hyl pr onYhigr dutss 2 e yT - “ar bazol e-" 3- car boxami de '
(39S)-3- (Acetyl am n (am noc¢ar bonyl )-2 i h 399 ., 398 504
ol e 135bcer 857
-1. 7439 4309. 3

-met hyl pr opyl 3 \ Ao SacEld
(3R) - 3- (Acetgfﬂ)gﬂm AP
net hyl pr opy| dhefy1s ¢ ;

(3S)-3 (Acet
net hyl propyl] -6, 8-di chI arfl =23, 4 dro- | B carbazol e 3 oar boxani de

(3R) - 3- (Acetmt)am:ms;)l- A 4) - 2- 10802e4 6398 3R]ig904 Exanpl e

25:  Synt hesichlofosE- @Dl - scal e by methods 5 A F, G |,

F, G F. and-pﬁenyl]ﬂﬁt@ﬂmm[q[ wmg_et hyl I am no] acetyl ] am no] -

| H- cat bazol eaBogaldoxamnm de . :

(3R)-3-[[(2S) - 2- Ami _no- 5-[ (ani noi m nomedr yl )am noj -

[ (1S) -1 $mi nWﬁ@lXAﬁmocarbunyl)-z-mdhﬁpmpyl]-a-[[[m 1
dﬂom—3-[[(2-pyndmylammo)carbonyl]ammo]phenyl]acetyl]-

ammo} -2,3,4,9tetrahydro-1H-carbazole -3-carboxamide

-5H— car bazol e -3 cazboxani de

Gt DRZOE-.

honyi) - 2- 209b 439 439. 3406

onpen_t yl I am nol
616 B16.119

gl—\
-
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Example 24: _
Synthesis takes place on the 0.2 mmol scale by methods
5 A, F, G, I, F, H and O. o

CﬂQﬁ{Aﬂﬂ&mmw}N{ﬁS}Lﬂnmmwmhmwﬂa- | 4973 400 4ov4ve2
nmﬁwmmmﬂ}z&19ﬁmﬂndnr8nnﬂmmdekmmauﬂa— -
cn944mn¢ﬁmnmqu{asybemmmmmﬁnmmup ASTb 400 4004762
methrlpmwl}mﬁ 9-tetrahydro~8-methoxy-1ﬁ-carbml.3- ' -
- 3-(Acety1ammo)-N-{(lS)-l—(ammocarbonyl)~2- o 198405 4045055
| methxlpropyl}é—cblom-z,fi49-tefmhydro-lH-carbazoIe-3- .
' xamide : ‘ o
: _B{AmxﬁmndeN{OS}L{mnmom&hnyﬁqb 188 s Teaesas

methylpropyl]-2,3,4, 9-tetrahydro-5-methyl-lH-carbazolse-3~
carbommlde '




~nyl)-a-nethyf:

rrethyl proPyII-2 3,4,9-hydro-1H-carB | e- 3- turbos de (38 -3-[[(29)-2
Am no- S-[.(am noi m norret hyl ) am no] 1- oxopentyl I am no] ‘NA(15° R
-1 4am nocar boAt yl } 2- | ndhyl propyl ] o - 14 June 2006
2, 3,4, 94enbydr o- | Hcar bazol e- 3- cnbor at :

(3R) N—[(lS)-I- Arp no D- 2- et hyl opyl] 2, 3 4,9 2toa 485484 6014 220b
{gSh Bgy A

. 485. 484. 6014 14AM noc 2%~ 769 . 788,854
gabedingar o- 3-t Ut Z-U -Pipe .

I]arruno] LH— car bazol e- 3-carboxami de (3R)-11-[(1S
-1 - (Am noent sy 1 ©Rm b

0 - tet hyd 3 (1 dol -
~yl)ethyl]am w%j A F o o raoiar&é {é% gégi{gtgs?
TS A eI S 2 8

yl) et hyi | amm

Ipr ] ‘c%ﬁafgftetrahydro 3-[[[[2{il indol3-
yl)ethMam no acet '] am no]-I H cnbazol e- 3- car boxam de .

(3R) - N—[(IS} St (emostiopy)-2y | | - 311 [ (1 202 810 8097911
- benzodi oxol -Bethyiprepyily-ehlorotzt 49 feakyidrelH-2azdle - t et r ahydr o- | H- cat bazof e
3- eazboxam d‘@-lbol‘w& N{ (1S) - 1{ Amh ocar bonyl }2 rret hyl propyl }3-[[[ (1, 3-

ber odi oxol -5 ) , tyl)am no}2, 3 9-
t**ydro- 111-parhaso :2’ M} 1{ AniZf8c Bhogi F8884%et hyl pnpyl
-1[[(2,2- -?T';ﬁiil ora ¢8-4,9-tetrabydro-1H -

y
carbazol e- 3-car boxanmi de (3S)-N I (1S)-1-(Am

goubony ) 2 (Box(Hourieniah S kbl o1 1)) g nabiicot bl 0]

2,3, 4,9 tetmtylrpyll6-fuoes-03 A0 erdydra I Bombiaies( 317) - N

[ (1S)- 1{ Ani MI } 2- met hyl propyi } 2, 3, 4, 9- tetrahydro 3{[J [2 |

| rchyl (pheny} m.n ﬁt m no] acet yI Jam .)-

car bazol e4- ;lg %[! 't’; idrocar bon-ﬁi}Z"?Pet hy¥#pstebyl 1y 3,4, 9
t ~r ahydr o- 3; Mm ne]lacety]]anino]- |IH

car bazol e: 3- carboxam de
(SS}S{Acetyiammo)-N-[(lS)-l-(ammocarbonyl)-z- 2046 400 4004762
mﬁﬂlﬂpfode -23,4,9-tetrahydro-6-methoxy-1H-carbazole -3

(3R)-3-(Acetylamino)-N-{(1S)-I-(aminocarbonyl).2- . 2053 384 384
ﬁﬁpmwﬂ-zﬁ .4 9“tenahydm~6-meﬂ1y|-lff-§a)r~bazole 3- : - 4772
xamide

(38)-3-(Acetylamino)-N-[(15)-1 .
e, e

(3R)-3-(Acetylamino)-N-{(15)-1-(aminocarbonyl)-2- 2080 870 3704504
methylpropyl]-z 3,4 9—tetmhydm~lH-carbazoie -3-carboxamide :

(35)-3-(Avoylsmine} (1S Iamiooubongi) 2. 0 w3
___MFIPWPﬁ]J;‘H wy@lH-carbazolﬁ?—carbomde . _ o

C o GRI{(Acetylamino) N{(S Iaminowatbony 3. 207 4% ssanoe
i methyll’“’lgn"f ,8~dichloro-2,3 49-wtrahydro-{llﬂ)l-caxbazole-3- ' o




| 31A - 688666 7141 314k 586$65 7141 215a 633532 686 Exarrpl e 26 Synt hESI S

t akes. pl'ace on the 0.2 mmol scale by nethods A F, Ci Hand Q
. 3-1[[Acetyl[2-(1 NP dinyl) yllani no] acetyl ] am nol - (I S}If{Jé}ﬁ? %Q@ﬁar bonyI

. -2 -neahyl Pr opyl | -2.3,4,9- tetrahydr‘o TPH-car bazok- 3 car boxam de

(3R -3-[[

[methyl([[:)he ; ..m’lhé-etyllanﬁf"—"#d 4?*’(18}??3‘?9?

nocat bonyl} RS ¢8="camazol e 3-cnboxami de _

(39)- 3- [[[A ° [ et hyI (phenyl rret hypam I’IOJ et $lami no] acetyl]amni no] - N-

I'S)-1-(a 4,9- t gl abepdr o- ar bazol e
g(caz boxgim %ﬁ% on2l §-¥{ etlhyl'jﬁ%n %] acrggﬁﬁlzls?‘gm ng4. . N-
[(1S)-1- (am_g1 1)Y= 2- met y "prop* _ :

‘tttrahydro-113-car azol e- 3-car boxanl de
. (39) - 3- [ f AGS)B{A2etRlatino RNASH1-tantidavadbagiipret yvI | antoso)} 88 - . 208504

((18) 1- ( at oiethylpzopyi]r2/3,4,9-2trhytidoya, Hdiawthyl-1RR-cdbadol@- tetrahydro | H car bazol e
3- car boxani 3eubd@ymids | [ [ Acet yl (1 3- benzodi oxot - S- ‘

yl met byl ) am.pQl.acet a 1.9-1-( mnocarbo ) -

net hyl pr npy M%%éw Foxanl i d% ., 4%amm
(39)-3-[[[ A B ) Av] acet yl ] ami-no] - N-[ (1 -S}1
{am nocar bonyt)="2-w tb 1propyi]-2, 3, 4, 9$mahydro | H cat'bazol e- 3--

car boxam quA&t&l@ﬁ@m{S{g ahhﬂoeggé 209b 429 439.3406
yl) et'hyi j anms@yipaspiie) 2Bl f ponyl ) - 2-
meVpr opy| | - Ghrbxdmidiet We dr o- | H- cazbazol e- 3- nT boxan de (3S>. 3-[f Acetyl [2{If

i ndol 3- yl)ethyl]am no]acetyi]am no]-N-[(1S)-1-(at inocarbonyl}2-
mdhyl propyl’) - 2, 3, 4, 9- t ekahydr o- IH-car bazol e- 3- car boxani de R

Example 25:

Synthesis takes place on the 0.2 mmol scale by methods
-5 A, F, G, I, ¥, G, F and 0.

(SR)—B-[[(ZS)-Z-Amo-S-[(ammmmmnmcﬂxyi)am;m]-l. 2108 485 4846014
oxopentylJamino}-N-[(15)-1-(aminocarbonyf)-2-
methylpropyl}-2,3,4,54etrahydro-1H-carbazole -3~ea1boxamde

(3s)~3-{[(28)-2-Ammo-$-[(ammouumomethyl)ammo]-l- .31729. 485 -484-.6!-314
oxopentyllamino]-N-{(15)-1-(aminocarbonyl)-2~ : ‘ o
. methylpropyl]-2,3,4, Nwzhydro-lH-carbmleJ-caxbomde

(3R)-N‘[(15)-1-(Ammocarbonyl)-2-tmthylpropyl] 2’34 9. 2a 497 ' 406652 .'
_ tdrahYdIO-B{[HZ-(l—pzpmdmyl)eﬂtyl]mm]amum 0]_ .
- 1H-wbazole-3—cmboxa1mde : _

G S)-N-[(lS)-I—(Ammomrbonyl)—Z-methylpmpyl}z,B do. a2tk T dssew
tetrahydro-3-{[{[2+(1- plpendmyl)ethyl]a.mmo]aoctyl]ammo]- e
* YH-carbazole-3-catboxamide -

| -'(3R)-N-{(1s)-1-(Amimcarbonyl}-z-me:hyipmz:yu-z,s 49, 2128 w0 Smesi
. my&o-?t-[mz-(lﬂ'-mdo]- - . Sk
yl)ﬁhyi]ammo]acﬂ?ﬂmo]-lH—ca.rbazole-?.-caxbo;gam,de




3- [[(28}2 (Acetyl am no) - S{(am noi m nonet hera| no} - 1- .

oxopentyl)am nol - N-[(1S)-1{amn nocar bonyl)-2-

et hyl pzopy] ] -2, 3, 4, 9-t et t ahydr o- IH-caH)azoI e 3- mboxam dE"‘B@&rﬁgp@ 27
Synt hesis ‘takes place on the 0.2 mml scale by' nethods C, F, G .1, F, G

S 2 et hyl - iy %gﬁlaqohb%?mm%?b i séaga?b[a[zé(lls'
; gﬁi&“"ﬁ‘%@e"gﬁéﬁgﬁ%ﬁiﬁ’%ﬂ’?ﬁ[[(l S) - 2- et hyI G-

-yl ]-am nol car ik ]

[(1S, 25) - 2- net hyl™- 35)

[ (et hyl anmin -(Amimoybe t}xm)azcm&m ‘ 2138 520 5196087

car bazol - 3-y1?emmﬂmxol~ [Egg:rrpl e 28 . Synthesi s takes
pl-ace on- tﬁeﬂ@mmmbaéole-ﬁm&mhndf and 0. (31t)-N (1S) -1 <Am aokbonYl )

2- et hyl pnpyé# é -cI orophlcnyl )sttlfonyl]am ao]-2,3,4,9 tetrahydro-iH
KA dc

t et mhydro met hyLai | 1

[(1S)-I-(An{45§%[(b%r@r{ i &Br]bﬂ) 1-3-{fe%- tmhmo 5657141

car bazol e3 JarhQn yethylpropyilofti, Bon a1k 520 . - sta.5087
- 2- mefflyllg’g - svimvyl
(3R -N (19) s ho Bt hyl 3,4,9-
t ed' ahydro- s ﬁ Mﬁe éjﬁgca@ﬁoxarﬁﬁﬂ@m*?
' P
3 [(pbeny! adeh gemﬁ,,&ar xam de
- (3S9) - N-[ (| Syark mmtmﬂbnyl - 2- rrethylpropylg?2349-

peetitjaning]-2,3494 J ami uoj - Z, 3,4, 9 tetrahydro j H:
c axbazol e- 3=
([ (1%1- (Anmi r&as&rote Yirficf
ony| )am no] -1 H-ma. azol e3- car boxam de (3R -N
t ehahydro-3 %a nojl - i H car bazol e 3- cat boxam de

(BR)-N-[(1 X BHbylpropybauy-. . YA, 6% ss2ess
t et nhydr 0- Sg-le-sogﬁdgynfl l%r]nacr;g}]aéll;loﬁar bazel e-. 3- ;ar quam de
IH-cazbazole-s‘-mrbonm;
: Example 26:

_, Synthesis takes place on the 0.2 mmol scale-by'llﬁéthbds
5 A, F, G I, F, G, F, H and 0. B

3 -[[{Acet}dIZ—(I-ptpmd eth 3 | , o
[(lS}l{mmyﬁzﬁyﬂg?;ﬁgﬂ]fﬂ”}N e e .sa&agga
tirahydro-1H-carbazole-3-carboxamide -

" _BR)-3-{[[Acetyl[2- ' 217 -
-a.-ltrgzt)hislr{(;phenymemyl)ﬁmﬁhy{]m] myl]m]_m m 575 s74.2217
N .ten-ahydro-lH—catbazolc~-3-::'L;n‘ba)r;:g?::lpyl}z’3 oS- .




(3S)-N-[(1S)-1{Am nocar bonyl } z. net hyl propyl ]-2,3,4,9- tl bAydro
3-[[ (phenyhnet hyosW onyl ] am no] - 1H ¢ tbazol e- 3 car boxami de 2bb, 50
503. 0263 224a 407 406.5044 224b 407 406.5044 a 460 : 466. 575ano3}H 459"
468,5792 2262 483 482602 Lb 483 482802 Exanple 29 Synt hesis takes place .
on the 0.2 I scale by: methods A F, G I, % E %0 3- Phenyl propyl .

" {(3R-3- f IR aocar bonyl ) - 2- net-hy1Pi of $o] cﬁﬂ?t%yl] 2;
" 3,4,9-tetra h H‘Xﬁ aﬁeb'é]ﬂmé?]sN’ 3- Phenyi pr opyl

39)-3 {aminerasbrny] 9BY3.A%0py| | ani no] cnbonyl J
‘[3/<§3 4)9 éH(WﬂFYé[ rlﬁ%ﬂ@&fﬁ%ﬂn fit ar bg‘maltog ]Phenyl ]rret hyly-_ :
[ (3R)-3-[ A1) d{am nocar bon*2
met hyl pr opy§ a0t ZIBQYMMW]CM H%@bﬁ%l-- 35"975]’%ar barat e
Pheay! net byl({§)k@mingcark %mﬁwlmnﬁ}%ﬁw) 2-
met byl pr opy¥ejreireedit e @tetrahydro | H carbazol* 3 yl]carbanate

Pheny! - (( 3RyspsSAkS P‘ﬁ‘iﬂ?ﬂi‘%' EL@%%.M]"%”

2,3,4,4-tet H or.o
[(35) - 3 [ AJobi 7
meUt yyl propyl |e / 94etrahydro IH cat bazol 3 yi ] car bamat e
Exanpl e 30: ﬁnymmmﬁﬁaiemdmm on the 0.2 rol 210 B2 G #16% M and 0
(3R -N-[ (1 muhfmmmwmmwmamw@awyz 3,4,9-

t et r ahydr o-Zmpfhyifropylhap 419 tpticdydroliH-¢asbapeld-3-1H- car bazo 0-3- car boxaci de

(-3S) - N4( 1S)catbpamideocar bonyl } 2 net hyl propyl]-2, 3,4,9_ Lo :

(35)-3-[[[Acetyl(1,3-benzodicxol-5- | 2106 562 spiesss
- "yimethyDaminoJacetylJamino}-N-{(1S)-1-(aminocarhonyl)- : |
irbmtbﬁprdoepﬁ}-zﬁ,%%mahydro-mwbmle-s- -
OX 21N .

(R)-3-[[[Acetyl[2-(1H-indol-3- Zm s sos
yDethylJaminoJacetyllemino}-N-[(1S)-1-(aminoearbonyl)-2- : '
methylpropyl]-2,3,4,9-tetrabydro-1H-carbazole-3-carboxamide

(38)-3-[{fAceryl[2-(1H-indok-3- 2w o snem
yh)ethylJaminoJacetyljamino} N-[(15)-1-(aminocarbonyl)-2- -

- methylpropyl}-2,3,4,9-tetrabiydro-1H-carbazole-3-carboxamide

* 3-[[(28)-2-(Acetylamino)-5-[(aminoiminomethyl)arino}-1- 221 §27 - &286382

oxopentyljamine]-N-[(15)-1-(aminocarbonyl)-2-
methylpropyl]-2,3,4 9—tetmhydro-1H—carbazo]e—3-carboxamxde

Example 27:
Synthes:.s takes place on the 0.2 mmol scale by methods
‘5 C, ¥, G, I, F, G and P. ‘

" Phenylmetiyl [(15,28)—2-methyl-1-[[[(3k)~2,349- e e sserar
- tetrahydro-3-{[[{(15)-2-methyl-1- . ' S S

. [(meﬂnylammo)carbonyl]pmpyi]mno]wbonyl]_m.
carbazol-B-yl]ammO]carbonyl]bmyl]carbamate

Phenylmethyl [(18,25)-2-methyi-1-{{[(33)-2,3,4,9- -222b 589 589.7327
tetrahydro-3-[[[(1S)-2-methyl-1- . , ' '
- [(methylamino)carbonyl}propyljamino]cerbonyl}-1H-
- 'cnrbazol-3-yl]ammo]carbonyl]butyl]mbamm




tehahydro 3-f(4-nitro phenyl)nethyl]anino]-i Hcar bazol e- 3- caboxam de.

(3R - N-[(1S)-1- (Ami nocarbonyl) - 2- net hyl propyl-] - 3-°

(ethyl am ao) - 2, 3, 4, 9-t et rahydr o- | H car bazol e 3- cboxan del‘hmzi‘?@@ 463 83511

230b 464 463.5351 2318 956 35t4672 = B ‘(38 N _

IC1F2-(HIm ocar? ) 2- et hyl propyl J3- (ethyl am no) 2 3 4 9

tetrahydro Ic 3- nr boxam ‘ '

(3R -N-[ (T Sﬁyhthéﬁﬂbcmk%ylﬂl-a%en“&irhyﬂw OepyiaJ:maoS écaieZw me4:31045%25648
~Sydr o- 3- [(g phenyl ethyl) a&nglqa H earbazo]e-3- ... , -t~ carboxam de
(3S)-144(1*1- (Amotazbonyn-2-1ethyl propyl J- 2, 3,4, 9- e- ((2

phenyl et hynami noJ- 34( 2- CII’ 3 fc 3 7

(BRFN-T-(13) - dogh _
(3-phenyl Pr*

LS -r-(A
-phen*wpyi ) am noJ-

2- met hyl pr opgs&).m[(l[syg y]pq.o tet r@iy,ydg@ I H—ﬁ@@M e- 3-
car boxam dc s hyI pr opygz 3,4,9- -
t et r abydr o- Wﬂb&ﬂﬁbﬁﬁﬁd&ow ao0) - | H- car bau = cai boxam de-(3s)

2*NA(1S) - 1{ Ami noer bonyl! } 2- rret hyI prrpyq 23, 4, 9-
t et mhydr o- 3- CRENHASHIL ApinosabasyD-2tmethyinronylji23, 49- CaiZBlx AW de 408504
(3R) N- 1( 18) -3y & MMwb%wtqzolz-ss 4,9- tettahydro 34(1

ntchyl et hyl ) car bazol e- 3- earboxam de

(39)-N-[(1%)g3 P34 '
'Eetaah Ejgo-)- éﬁ%ﬁ%ﬁ%é 3 t%“rt’bo"fam déOssu«u
(3R) - N[(lS)- gﬂaj cartony I'J-2349- .

(3R)-N-[(1S)-1-(Aminocarbonyl)-2-methylpropy1}-2,3,4,9- s 400 485732
W?{@hmwmle]-lHﬂmﬁi@3-
xamide

- GS)yN{(18)-1-(Amirocarbonyl)-2-methylpro 34,9. 2256 489 463,5752‘
tetrahydro-S-[(phenylsulfonyi)ammo}lH—caxbgﬁ::a- |

(3R)NA(1S)-1-(Aminocerboayl)-2-methyl 349. 2 49 sszo02
A;ﬁyﬂr&3§[@mmﬂmynﬂﬁf°nﬂ]mgip§]:ébuolc- T
S oxamide

(38)‘ N{(IS)-I-(Ammomrbonyl)-z-methy;pm 11- 226b ' 4- SR ,
pyl}-2,3,4,9- 483 4m2g02

tetrahydro-B—[[(phenylmethyl)sulfonyl]ammg]_lﬂ.carbmlc_

3-tarboxamide

Example 29; . L _ . A , - A
Synthes:Ls takes place on the 0.2 mmol scdle’ by:'r‘nethods
A, F, G, I, F, L and 0.




t et rahydro-3-[ (I - net hy) ProPyl ) am nod- IH-66alote_ 3- carboxam de (SN-[ (I '

S) - I - (Ami'nocar bony1) - 2- net hyl propyl J-2, 3, 4, 9-

t el rahydr o- 34( 1- net hyl propyi ) ani noj i H-car bazol e. - 3- car bo%&rJP%ZOOﬁggzb{--""-"' '

433.432. 5648 a 446.5916. .447. 1 . 23350474744&5976 nt 565564. 7696 2340

489486. 672-234b . 489488, 672 - 37037. 484 -Nb 37037a484 385384.5268 736h -

3B5384. 5206 -BsenylpropyL [GR)}B4/H(15)- JWI) 2- 2Ry MPhp 344068964 o
't ehahydro- 30¢ srrboarH-A34,Suptraliydeoidsol c- 3 car boxam de  (39)
N[ (1S} - ( FpbRrate et hy | propyl] 2,3,4,9 tetrahydro ’
3{(3-neth A5 A boxam
- (g(R)-"Nr[({ ik g Qﬁg@ﬁi] o S % 491 4906006 |
NWaydr o- 3{ ng - ‘,,l,,",, dle- mdctetrah droo-3 | -3-nrl

iide (3R)- Am nocar bonyl ) - 2- met hyl propyl ] -3- -
(di met hy| arBhmeimahyl [GRY3{E(IEMY ¢ntinddaiboyl)-Pa20| 0- 3-.228ar boxani 46254135
- N- [ (1S} 1- (néesthylppopyifaming]carbdugl}-H3 4 onapydro-dH-

)

(di met hAwricabjzd]-3-yljcAtmm dr o- | H- car bazol e 3- cer boxani de 14 June 2006 2378

399398. 5476, 2376 39939 8_4[1!{(?8}1{mmﬂ}2_ L ame s aesg

‘methylpropylJamino]carbonyl}-2,3,4,9-tetrahydro-1H- =
-carbazo}-3-ylJcarbamate :

Pheny] [(3R)-3-{[(1S)--(aminocarbonyl)-2- o zm e «aszoz

methy} pmmammo]carbonyll-%'s 4,9-tetrahydro-18-
- carbazol-3-yljcarbamate

* Phenyl [(38)—3—[[[(18)-1-(annnocarbony1)-2- o 22 449 ""443,5202
methylpropyljamino]carbonyl}-2,3,4,9-tetrahydro-1H- -
catbazol-3-yl}carbamate

Example 30: .
Synthesis takes place on the 0.2 mmol scale by methods
5 A,F,G,I,F,Mando. ' o

| (SR}-N-[(!S)-I-(Ammocarbonyl)-z-methylpropyl]-z 349. 21 404 4605361
ﬁhydm—é-[[(%phmyl)mzﬂ:yﬂammo]—lﬂ-mrbazolo-s- '
’ XA

(@S N{(S)-1-(Aminocarbonyl) 2-methylpropyl} 2,3,4,9-  Zb 466 4635351
m&?-ﬂ(‘*mh‘oph‘mﬂ)methyﬂammo}lH—carbazole-s- : |
: xamide

(3R)-N-[(18)-1-(Aminocarbonyl)-2:methylpropyl]-3- 23a 36 weAEI2
‘_(cthylammo)-2349-tetmhydm-lH—carbazole-3-carboxanndc S S




C3R-N[(1)-

flea ' 342342.4404 2386 3423424404 2380 356356: 4672 238 356356.'4672' Ex.arrplé
31: Synthesis takes, place on the 0..2 mmol scale by methods A F, G |, -
F, Kand O (3R N[(1S)1{Ani nocar boDY!}2mat hy] propyl'] 2, 3l14we2Q0ggs - -

385A653 to abY&0O 3-[[(wdhyl am no)-cub Il am no] - | H-car bazol e 3-car boxam dc
(39)t (1*1-( narbonyl)-2 nmetb*ropyl)-2,3>4,9- 22sb 385 386.4853 to . _
rahydroé'g{‘-['('m lﬁég“t%ﬁ%’ avghybropyide at baz o8k 338 hokieTde -

3 CarSoRyydse; cobiatioxamids 4, 9- .- 448.447,6381.

t et r ahydr o- 3- [ [ (phnyl anmi no) cazbony] Uanko] - 1H Car bazol e--3- car boxani de’*

*N-[(I.S) = MR- A Vb cdr x - 43 9- = - 3z hMY nG
oy o 21%&‘%5@ gﬁgﬁ%ﬁﬁ@ 3% s 4.0 SadaplpNI 1O
(3R -N-1.(19) ghoearbonyl) - 2- et hpl propyll 93,4,9- -S -

t et rahydr o- 3- ghanI met h9l ) am no] onAami no] - 1H car bazok 3-car boxamni de
- (39)- (19)--1{3%'%-6%@99“@?&2%@%2@@; - 224843 462a6B. 5629 eah
"W -3-d h | $rebpdp3-f-pherglethplaminglobificarbdzaiabonyi | anmp] - i H-. car bazol e S
'~ 3- car boxani d@boxamide , -
~ GRAN[(1S)-1(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- . 2333 447. . 4465u16
_ teh'ahydro_—B{(B-phenylpropyI)amino],—IH-carbazol&’g- S S
carboxamide o
+ (38)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyi}-2,3,4,0-  23b 447 - 4465916
tmyﬂrq-:c{(3-phﬂlylpmpyl)amim]—lﬂ-mrbazole-3~ o

- (3R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-3-{bis(3- .23c 565, | 564?696
phenyipm%ynmim]—zﬁﬁ,%ehabydm#lﬂ—mbazolgi( :
carboxamide '

(GRY-N-[(1S)-1(Aminocarbonyl)-2-methylpropyi]-2,3,4,9- 2342 489 486,672

tetrahydro-3-{(6-phenylhexyl)aminc)-1H-carbazole-3- .

vatboxamide :

(3S)N-[(1S)-1-(Aminocurbonyl)-2-methylpropyl}- 2,3 4.9-  234b 488 4sas72

;u:gahydrq?{(s-phenylhexyl)amim}-lﬂ-carbazole-3- o -
oxamide ' o

(R)-N-[(18)-1-(Aminocarbonyl)-2-methylpropyl}-2,3,4,9- 2388 370 ° 70404
teu'ahydro-B—[(l-mctbylgthyl)aminD]-lH-mrbazol}c-i’- - ‘ -
(3S)N-[(15)-1-(Aminocarbony])-2-methylpropyl}-2,3,4.9-  .235b 370 " 270484
: tﬁ?ﬁhydfq-3{(1-mefhylethy1)amim]-lﬂ-ca:baz{al!]e§- :
carboxamide o : o o
GR)-N-[(15)-1-{Aminocarbouyl)- Z-methylpropyl}-2.3 49 262 85 3845208
--teuahydrg;x{(l-methylpropyl)amim]-lﬁ-carbazolé-s- B S -

o _-(3jS)‘-N-[(lS)-l-(Aminocafbonyl)—_2~methyipropy]j—2,3,4,9- | _E.Bﬁ‘lu 335 . ‘3';4..5203
e ~zﬁflﬂfﬁ"’[ﬂ-mﬁhﬂpmpﬁ)amino}1H~mrbazo]c,-3- ‘ S
L oxamide . - o




(3R) N—[(lS) 1{An1nomubog|) - 2- nethy* opyl] 2,3, 4 9- Yd-3" I[(2 Phenyle&yla )
of onyk}am nel-1H carbazol o-3-carboxam de (387 N[(ISM 1 : ,
(Aminocarbanyl } 2- met h*MPYQ] 2, 3, 4, 9- él78 '475. 5697 ~ 14 June 2006
t Et rahydro-3-[[[(2- ph~y|ethy| nlttofcg bon I]Jam noJ-1H Yy -

. (3R$41( 1%}

cafi azol e- 3- m noear bonyl ) 2- nethyl 1]3 a 454
Lk 2@@-49@% ‘%"%

453.66x5 . 1] _ -
¥eazbonyl ). ynﬁV@ropyI] 3- 243b 454

_carbazole 3- U Y ] achazg
453.6635 || amni o)caxbonYIanlno] 2,3,4, ahydro-1H

carSazol o3 aria ﬁmmmmﬁ&mmwﬁmr bosrk ) 3 MD'4eRsiRy |

2,3,4,9- 24
_tcuahydro 34ﬁﬁiz;mﬂpalylethyoan1no]grgon #?%mnno]-lH .earbazol e

3- carboxan1de (3*N—u I*I-(Anlnonbo 1)-Z- ylpnpyll-2,3,4,9- 244b 414
413.5169 ;ic[ﬂé 34 Aminagartiony &wﬁﬂpmpﬂhwmi]a%]m car¥adiot o
-3- carboxam ‘ P40 thYj proP3i]- 2, 3, 4, 9- 2453.

428 A427.5457 tetrohydro 34[ [ (I nethylpro ) nolnbonyllan1no]
i.de ' . _

| H- car bazol gy W) 22847 6457

(39 - NI (7 ™" g
tetrohydro-3-1[1(T-

| H nbazol e-3- car boxam de

(3R) - N [ (I SY3RXDkAIRLt-GAchinoratbbiyl)dmbtiyipopyily3-} 2, 304188 2#6s- AWSHT6. 5897

t et rahydr o- & lewinp)-2,3, AR detphplkilarbazbiedy | ] ani Aol -
_IH-calbazoléﬁgﬁggwkoxan1de (3 [(IS)-I-(AnlnocarbonyI) 2_met hyl P;

PA-1, 3, 4, 94aq¢
30-34([[[(ir,'_9 1 n1go] zgman1e 3- F¥%m nde .
(3K) - N [ (| Shardasth 3-QX (4 -

Example 31:
Synthesis takes place on the 0.2 mmol scale by methods
5 A, F, G, I, F, K and O.

(3R)-N-[(lS)-1—(Annnocarbonyi}-Z—mstkylpm 2340- 239 385 - 3854653
?ﬁﬂwmua}ghmﬁﬁmmmdkmhmwﬂmﬁmﬂggimdmuﬂ& ' : ,
-carboxami

(3S}N{(1S)-1{Ammombony1)-z-methyipmpy1}z,349. .z s ;smsa'
?ﬁﬂgﬂn»ii?ﬂm&yhummﬁmuhmwﬂmnmd}Hicmhuoha : : -
~carboxami

| -"f(3R}N-[(1S)-1-(Ammocarbonyxyz.methylpmpyu-z,s,::9- 20a asn - aarsam
- Ste&ahmydro-ag(phmylammo)carbmyﬂmmo]-lﬁ-carbazole- e
0XATO L . ‘

L G9NAS) I Aminocatbonyl) o mettlpropyl}23,49: 2 M0 ammsoen

tetrahydro-3-{{(phmylammo)carbonyl}ammo]-lH-carbazole-- -
3-ca1bommxdc :




chl or ophenyl ) anbo] car bonyl | an~i noj 2, 3,4>4 tebal -ydro ili=-carbazole

. -3-carboxam de (3S)-N-f (IS~ 1' (Am noeasznYn ~ 3" IProPY)j 3 f[((4- 247b 482
481.9812 . chl or ophenyl ) ani no] car bony| 1%1 ao} 2, 349 hydro- | k4 durndPsl o '
3-cacboxani de (3R)-N-[(1S)-1-(Anmi upCatbonyi}2..m Ipryy] 2,3;4,09- 476

475.6897 tet [ ,18}I pheny] et hynan6l oarbo i]ai ;a-.

111- car bazol Bﬁﬁéﬁé@ nyl)-2-methylpropyi)-2,3,4,9- s 4o 461.5629

(39)-N-[(IS)3F 18 49 240b- 476 475. 5897
teft*dro-3-[[ 2 yI]am noj oarbonyllam nol -

-1H cat bazol e &y st S ace the 0. 2
mol scal e b(§s @ hﬁtg% ’IPI' ﬁ% 3RS 48} 48»5&29

chl ovvphenyDaW&ng ox,gmgc azol e- 9-acetate Et hyl

(3R -3-[[[ (I %@ P&_&?m nocat boayl ) - 2- et hyI prrpyl j am no] car bonyl ]-34[ (4 Et hyl
(35)-3-[[[(1 2-meteipropyljaddan 2dmnyge 3" Qrskasy

chl oxophenyl )‘ﬁé&(@?ﬂm ;‘@M @tbolgiAmimoPicarb e. _9-acetate
(3R -N-[(1*1 9&2 math9 PyII3[[(4- :
CE' orophen?/l Dony ropyﬁi34,9- 2& 418 47550897
(39) N ?F?lsg ' " BROBPEIE (4 ‘

ehi.or ophenynacet $ am no) 3 4,9 hydro 9. (3- phenyl propylIl-carbazol e
3-car boxamd Wl anﬂpmmmm-sz- metidey | pssopy | 4saswas

. ho) car bonyl] i HHasahpdrb-1H,. 2, 3, 44etr-h
ctro-9H car b‘éPZlB‘F‘?,I acid boa' 599 5997711 25ft599599. 1711

 21. 1a539639 ~CATLAgcar honyl )
Jia & .f,ﬁ%gﬁ Shigr B B4 s

cbl oi opheny
(3R)-N-[(18)-1-(Aminocarbonyl)-2-methy} 2349. 244 414
tetrabydro-3-{[I(1 mﬂhﬁc&ymmmo]wbgy?ﬁmo].m. 415t
carbazole-3-carboxamide

(SS)-N-[(IS)-l{Ammomrbonyl)-z-methylpmpy]]-AS 4.9 M 414 - h1a.s1aé
teuahydw - leth .1H- -
._ k=h33—[[[(1 methd); yl)annno]ca:bonyl]ammo] 1H .

7 (3R)-N~[(IS)-1-(AmmOcarbonyl)-2-methylpropyi]- 49. | 2453 423 ;127.5457
& tetrabydro-3-[{{(1-methylpropyaminojcarbonyllamino}. R
= 1H-carbamla—3ggmdc J Fo |

(3S)-N-[(15)-1-(Aminocarbonyl)-2-methylpropyl]-2,3,4,9-  245b 428 g
. tetrabydro-3-[[[(1-methy o -
e -carm ;[-[BK methy prOpyl)ammo]carbonyl]ammo]- .

(BR)-N-[(IS)-I—(Ammocarbonyl)-Z-methylpropyl]-z,S49- ses a8 arsser
dro-3-{[[[(IR)-1- S
: ;egahy noz;l;[[-:i[[( R)'xaglh::lcﬁﬁhyllmlwtonyﬂmm}- SRR
.. GSPN(S)-1{Aminocarbonyl)-2-methylpropyl]-2,3, 2480 476
teuahydrw{m<mmh-yxahynm’£f§£fﬂép£§o3. PR

lH—carbazoluB—carboxanu de




9-acetic aC|d (3R) N-[(1S)- l{Am nocarbo }erethyl propyl) 3 [[( 1

- chl orophenyl ) acetyljam no] -2, 3, 4, 94&ahydr o- 9- ( 3- o L
met hyl butyl } | H ear bani c- 3- car boxami de_ (3-N-[ (1~ 14]11“62006
S}1-(t!l m nocaeonyn- 2- met hyl ProPy -3~ I% I-. chi orophenynacetyl ] am no)-2, 3

4, 9-t et r ahy: )Pifgh[ rret hyI but I}lH— car bazol e 3- car boxam de. '
' (3R) NA(TS) - éﬁfﬂ - &4fa| dP%Pheﬂm.splz) of - 23. 4,

'9dro-9{4-- P el SQ%mm@mae (3S).-N-[¢l -

S} 1 (Am goc& Rige pr opyl j -3 [[ (- cl dorophenynaoéetyl l-am no]

4, 94etr. A Atk -1 H azol_@g- %oxam de

GRNT(1 SO o5 anh _‘

onpheny) ) ac f;p ' ;) . 3.2 - an‘nyl met hyI) ‘

1H car bazol c-'3-carboxam d (BS}X

[(1S}1. {am @R)N- EWM

chi or opheuy’te)mW{[ﬁ yﬁagﬁg | df nYI et hyaﬂl- carbazol ¢

3- car boxam & Am nocar l\/yl pnpyn 3-[[(4- :

chl orophenyl ) ce g/l )am noA3 4 9-tet rrhydll -9{ 2- :

n3phdvonyl i ﬁﬁﬁ#ﬂé@%ﬂm&m .“ 200 4 mses?

[(15)-1{An F’B&iﬁl@' lemmw

pphenynacethﬁﬁﬁ”ﬁ’éﬂ ow&ydr o- 9{ 2- . rrapde)ny] met hyl ) - | H-car bazol c

3-carboxam de (3R} N [(1 S) 1{ Am-nocarbonyl } 2- net hyl Prrpyl 1-3-[(4

oroPhlvynacaYUa o) 2,3,4,9-tetrahydro-9-(2-- .

rret hyl pro O%r%c bazol e- 3-carboxam de (3S)- N [ (1S} 1{Am nocar

"Q 2- et hy pr L@; el i | orophenyOacetyl ) am noW 4, 9_t eb, ahydr o- 9- ( 2-
ul cnyl prﬁmﬂ:l)ea}s cba obdagecerondr 0 d2 I(ml\ls{:é]l.e by methods

S) - 1 { Agi nagarpony) }2- wet ! prRldd io 3([ (4 |

chl orOPb n\/l)acetyljam nol- 2, 3, 4, 9 tetrahydro-9. (2-

Phenyl e tliyl}IH caibazol e 3-carboxam de et hyl propyl )am no] car bony43- [[(4

Ethyl BR)-3-[[[(1S)-1(aminocarbonyl)-2- - 2892 567  567.0825 .
meth;dpmpyl]ammo]caxbonyl]-.’!{[@- : '
gﬂmphmyl)aoetyllammo]-l,z,a,umhydrwnwbmle-

-goetale

Etiyl (35)3-1(1S)I{aminocatbony)2- b ST seroms
methylpropyllaminojearbonyl}-3-ff(4- . e
;hlomphenyl)metyl]mo]-l,2,3 4-tetrahydro-9H-carbazole-

(GR)-N-[(15)-1-{Aminocarbony)-2-smetls (e 2a 6% sserrt
chlorophenyDacetyljamino}-2,3 49%51??&?;-?5{1](3- [[( - 1
phmylpmpyl)-lﬁ'-cmbazole-?:-mxamdc _ S :
(B3S)N-[(15)-1-{AmisocarbomyT)-2-mi ql(4-  20b e - Seo
ﬂoropmmmnmo}%3%9&m%{ [[( S 1 "

| phenylpropy&ll:[-carbazoleé‘-carbomm:dc _ , - T

- (3R)-3~ﬂ[(lS)-1-(Ammocatbonyl)—2- | S 2513 539 5390289

¢+ methylpropyljaminojcarbonyl}-3-[[(4- e

chlorophenyl)acetyllamino]-1,2,3 4—tetrabydro-9H—carbazole—
9-acetic acid




2522 551$51. 1271 252 551 -551.1271 2 53a 672572.1066 263b, 6725721056
© 2642°672%$721056 2546 572572.1056 2552 621621 1773 2356 q%%621 &f?S .266a-

' 637537. 1003 2666 537537. 1003

(BS}N-[(IS)—I—(Anbm)carbonyDZ met hyT frOpA- 3 -[[(4- |

“chl orophenyl )ag 10} -2 3. 4,9-tetrehydro. 9 (2 '
pbenyl et fiyl ) - % 2 am i'de - 251 539 Sasooe

(3RINK S). [y Myl | 334- .
(eV\l)aophenyI)) el A3 I3 B“’togg{ i f) IH

car bazol e- 3- car box n1de (38) N [(IS%I{Nhlnocarbonyl}Z nethylynpyf _3- [[j4-
rahyd

- chl or opheayl ’ -

 Carbazol o 3_% v. 3% ?'j;‘- St bon#’-‘g fshet h§EBp V- 3f((
a c¢ loroPhe aceh ¥hJan 024 AL Trethpl }2, 3, 4,9

" tetrahydro- IH—er-oe-o antae ¢ : o
FL(1S}1- (Am GRS i 262 SB17 - ssidan

chl or Ophenyl ):lﬂmphphjl)a ) S/ ‘)F-'%B 4,9-
t et rahydr b- IWWH&&%M@W&BH) N-[(1S) 1{Anmi nocarbooyl) - 2

met hyl propvf ; i%_

-.;g. |T||,l . -1,'| EQ 612 5721056
.cbl or ophenyl '

\ 3ing ‘i% geterhygirg ?nf‘bpbe nyl ) mat hpl ]
2,3,4,9=tetrk @m&am de Exanple 33:. Synthesis takes

Y )
pI ace on the(ze)_ﬁ.[ﬁspi.(w My 2Bk BAkOpy1}3 253 72, ,
chlompheuyl)acayijammo]~2,3,4,9-tmhydm.gl.]{ {[(4,' | o _mwm

_ p}'ndiny!methyl)-lH-carbazolc-B-carboxamxdc

(BR)-N-{(15)-1-( 2- N 258 s
chlomphenyl)Wmnw 9-¢euahmmmpgl-%33 [[(4- i TS,
pyndmylmethyl)—lH—oarbazolc-S-carboxamxdc ‘

(BS)-N-[(18)-1-{Aminocarbonyl)-2-methylpropyl}- S
chlowphenyl)acetyl]ammo]-Z,B,Z!. 9—telral{;dro- 1] 3—[[(4. .—2&[’ o e
pyndmyhnethyl)—IH-caﬁ:azolcs-carboxanudc '

(R)}-N-[(1S)-1-(Aminocarbonyl)-2-methyliropyll.3- 2658 621 @1773
_ cﬂorophmybamtyl]ammo}z,?}&mymg%- {ie- : 821‘1773
naphtha]enylmcthyl)—lebazok—S-wboxanndc

E (BS)}N-{(18)-1{Aminocarbony!)-2-meth 3ff(4- 2558 a ‘
-chlomphenyl)aoetyllammo]-zﬁ.ft mﬁ?ggiz- [[ ( - . s
naphthalenylmethyt)-1H-carbazole-3-carboxamide |

(BR)-N-[(1 S)-l-(Annnocarbonyl)—Z—meﬂlylpmpyl]-3-[[(4- 2563 537 537.1003 | ‘
chiorophenyl)acetyljamine}-2,3,4 ,S-tetrahydro-9-(2- S _ o
methylpmpyl}lﬂ-carbazolc-}carboxanudc | -

GS)'N“[(ls)-I-(Ammoearbony!)-z.mﬂhy 3 - _z_sgg ' ‘_i_.: __
. chlorophenylyacetyfjamino}-2,3,4, Mﬁé’l’%"};’““" | R
methylpropyl)-TH-carbazole-3-carboxamide

‘ GR}Nqns}L@hmmmmhmﬁy}mﬂhﬂ 3 . éﬂé f;‘_“;u,un
chlorophenyl)acetyllamino}-2,3,4. gmygrr?éﬂ'gz_ﬂ@- ol 585 | s
Phcnylem]fl)-lH-carbazo]cé-carmmde _ . 7

WA, V- tet[ahydmln -cazbazole 3-carboxam de (3S)-N-[ (! L




A F, G I, F, H Nand 0. (3R) 3- (Aeetylam no) - N—[(lS) 1- (am nocarbonyo 2.
© . methyl profyl 12,3,4,9-tsahydro 9-(3 phenyl propyl HiH-. S
(3R)-3-(Aeetyl ami no)-N-[(1S)-1- (M r ocarbonyl )-2 441 440. ke 2006 =
car bazol e- 3- car boxani de (3S) 3-(Acet§fani no)- N [ (1S) - 14ani nocar bonyo 2-
et hyl p’ropylé 2, 3, 4, 94anhydr o- 9- ( 3- phenyl propyl )-ig- .
carbazole-3 &-Mmmmmmbpy&ylp@pﬂ]‘ﬂ[m#draMO §ﬂ53 MWI but y }1H—
- carbazol e- 3-ehlordpbsuyhneityl]amino}-2,3,4,9-tetrahydto-9-(2- : _-
chl or ophenylshmw&mmﬂazﬁc-?@dmm&l uonphenyl ) met hy! ] '
(39)-3{Acetyl am no} N-[ (1S)-1-( m nocubonyl)-2= net hyl propyl]2,3,4,9-teh
& 0- 9- ( 2- napBREHIERY1-¢Aminpgadbonyl)-2-maitylpopy E3-H4ubo X2t de 5@ 509.0467 o
3- (Aoet y| am diloyophinyacetyllemmblbethiyiE Srhd-pshydradIHy | propyl - 93, 4, 94: ecr
hydro-9.(2- medhyl) | H cat bazol e3- car boxanm de 3 '
(Acetyl am no E( 1S) -t {am nocar bonyl } . 2- '
- met Lyt pr opyl S malmbpyﬂa-ﬂﬂyl met2ighl ) - 609 . 5090467
1H- car bazol W]WW@#HM@%IH* S
3, 4, 9- t et catfplirzolesi-¢gboramidyrmt yl ) - j H cat bazol e 3-car boxani de
(3R) 3- (Acetybm no - N- (18}1 (am nocar bonyl) 2 1 p4 9-( ~ybneinocaz 3, 4,99
to tetzahyPN-ES)kfAninurdbosdcantstuaoinlls-f3R) 3%ce[WarrﬁﬁG949N [ (1S
. 1- (am aocareRy i‘eﬂwm}%@t‘bhmﬂmthﬂ)% 4,9
met hyl pr opyf“]t‘ﬂlyd@'wg@f? hezhipthowantide? - nuet h) | pr op}3)- 1H carbazol e
'3-car boxam 3 . I am no)-N-[(1S) - I 4m norubonyl 2- m:t hyI prrpyl ]
2,3, 4, 9- sMa Y PITIASFRAON 470l 288 ar HéxafioRs
© 261a511510. FBAgPISHI) °§m@ﬂ=@i&3ﬁ%ﬁm 265467486. 5222
2682427426, 6578

GRIM-(15)--(Amiocarbons) Zmetiyloropyl 34 208 807 ooroons
chlorophenyl)acetyllamino]-9-{(2,6-difluorophenyDmethyi}- - '
234 9-tetranydm-lﬂ-carbazole-3-carbmmmxdc

(SSJ-N-[(I S)-l-(Ammocarbonyl)-z-methylpropyl]-3-ﬂ'(4- | J&'.;! 807 607.0877
Chlorophenyl)acetyi]amm]-9~[(&5-diﬂnorophenyl)methyl]— S :
- 234, 9—tetrahydro~ll-1-wbazolc-3-ca1tonmxfc

Example 33 . .
Synthesn.s takes place on the 0. 2 mmol scale by methods _
5 A, F, G, I, F, H, N and O. ' ’

(SR}B{Aoetylmno)—N-[(IS)-l-(mmocmbonyl)-z- | 2813 aee 408628
methylpropyl}-2,3,4, ﬂtwahvdrwc—phenﬂpmpﬂ)-m-
carbazole~3-carhboxamide

_ ' (SS)-3-(Aoctyiammo)~N-[(IS)-l-(ammocarbonyl)-2- ,'.‘?_61!1.'(4_59," ) 43&5234
"¢ methylpropyl]-2,3, 49—tetrahydm-9-(3-phenylpmpy1).m. T o
. carbazole-3-carboxamide N i e

(3R)-3-(Acetylammo)-N-[(lS)-l-(mnmocarbonyl)-z- T ,2_§2a 44 4405344 __

methylpropyl]l-2,3.4, 9-tetrahydm~9-(3-me:thylbutyl)-ll-l—
carbazole~3-carboxaride




Exarrpl e 34 Synt hesi s takes pl ace on the 0. 2 rrrml scal e by rret hods D - F,
G IV F 0 and subsequent coupling in-accordance wth Exa e 6. R
(hydroxynmexhyl ) - 2- rreahyl pnopy1] am no] ¢ zbonyq 2,3, 4,9- 14 June2006-

t et mhydr o-1 H car hazol - yl] am no] carb I7.2- nethyl butyI ] car bamat e.

t exrahydr o- | H-car bazol - | Jant no] car bonyl ]- 2 met hyl butyl ].carbamate
Phenyl net byl ¢$8-G {‘Fr[(@?&'( carbdnyBe- 1 Phen;@btﬁyl H058aa

[ (1S, 29)- 1- [W 14, Sjetrabydro-9-(3-methylbutyl)-1H- - - '
(hydmxynmedW pylc] am noj car boner -2,3,4,9 10 Exarrpl e 35 Et hyI
DL QP

2,3,4,9-tetr - 3= =3 | H- carbazol ate 268 10
ol (16m% _. ;.";'-‘ Dﬂox|ae-———-15“q£ %@(14m)
of gl ycol %ﬂ CPare in dry toluene with-a.
water trap : ' is rem)ved and the residue is taken up
in ethyl aces;aqﬂwﬁ%momms}wm@pls washeswwisift Wabess dried and
-evapor at ed t methylprpsii-2,3 4 BteRiQaoOL(2-nShtidl ﬁ)i in a Kugel rohr apparatus
under high vaHuwabble-3-tadtdxaigd 0. 03 rrbar eld” 1.52 g of 4=ethyl

1, 4- di oxaspi r o[ 4, 5-]1decane- 8- carboxylate 269. 10 85 | of diisopropyl am ne
in 500 | of aldccriqmis)N-IESdkGmireentharsd2t 0 0. 6 nmoIZBbf £ 5ME¥ar sol uti on
of ~ butyllit jré A Prietrakydro-9dongphthalenydmettwl)-and then stifred for 10
mn. After cHSerholeg-capeamide 5 ol (107 ng) of 269 in 200 | of dry THE
are.. added 15 dropw se._allowed to reach OC over the course of one hour
and stirred ‘ . i7'1'(ﬁ‘Pﬁ"I"F"’*’!lill'i’ﬂlé)'z“cooI ing to282 70 0.%65%%ol (106 |)
of . 1-br omp-%¢ xyimethddd 34, 9etmbydro-tHE are added, and the mixture

is stirred i ‘saIIovvedtoreachRTandthen stirred 20 for |
hour. The s CJ)_ 5 n- hexane are cautlouslg/ added to
the organl caﬁﬁéy%nb gl\iﬁ dri_"?m jonyl)-2- 2882 a1 4LE5T6
Py mmﬂw 9-(2~-methylpropyl)-1H- -
aﬁ&mdcéﬂmﬁmnmmk i _ R
(35)-3-(Acetylamino)-N-[(18)-1-(aminocarbonyl)-2- 268b 427 4265576 -

methylpropyl]-2,3,4,9-tetrabydro-9-(2-meth; D-1H-
carbazole-3-carhoxamide - ipropyl)-

‘Example 34: .
Synthesis takes place on the 0 2 mmol scale by methods

5 D, F, G, I, F, 0 and subsequent coupling in accordance
with Example 6. '

- Phenylmethyl [(15,28)-1-[{[[BR)-3-I(15)-1- . ~ 2a | 663.. 652.7068
(bydroxymethyl)-2-methylpropyljaminojearbonyl}-2,3,4,9- .-
‘tetrahydso-1H-carbazol- 3-yl]am1n0]carbony}].2.

| methylbutyljcarbamate :
“ ~ Phenylmethyl [(18,23)-1-[3(33)-3-[[[(18)-1- z_ana s 5627068 s

(ydroxymethyl)-2-methylpropylJamino]carbonyl)-2,3,4,9- .
tdrahydro«lH-carbazol—S-yl]ammo]cm'bony}].z.
methylbutyl]oarbamate

10 _- Example 35:
'~ Ethyl 2,3,4,9- tetrahydro 3- (3——phenylpropyl) lH— _
C .carbazole 3- carboxylate 268 ‘

| 10 minol (1.6 ml) of ethyl 4—oxocyclohexar_1e_qafboxy1ate,_
15 25 mmol (1.4 ml) of glycol and 10 pmol of DTSOH are




stirred for 10 mn. The organic phase is separated and washed with water.
Filtration through a Whatman filter is followed by evaporation to dryness.
25 Yield: 165 ng of ethyl 8-(3-phenyl propyl)-1, 4- 14 June 2006

di oxaspi ro[ 4, 5] decane- 8- car boxyl at e 8.~ 0. 6- ol (200 ng) of 270 are
taken- up in 25 m of _acetone/0.1 MHCL 1:1 and stirred wé}h caiwalytic 30
amount s - of FHIASEIPAtITBREY obokgeme WhihagevaheTi $Tap: doFy &t a rotary

- evapor at orsoBpshd higs ﬁrﬁwmt@wdtﬁéogégidué fikl takes off ;invasiiad with
water . and dried.,K Yield

of .eth 0X0 hen cyclo- 35
hexanecar l?o?&ﬁaatteefwr’rh ?ngggﬁ?éﬁ ?ryﬁlatsﬂe’ss p‘f"%%éeg &’crl d') ‘in Exanpl e
1 using phiarwéd]ychimil nevapo8atedi el afdmymesyapoThei oprodam!t prigpar ati ve

car bazt L Ear S I & 6L ey ey PR R =
© 6, 8-di chl ck2°%% ] dhtls} meih o- 3- ( 3-

‘phenyl propy drdHcaybag olgg 34CaihRrty! at Q- Ai e @lsp iy %t]%@e&ﬁéimnusl y
usi ng 2, 4- dll chl orophe(’r?zl hydrazi ne. 10 ES- M5 %1 [qo Exanpl e 36:
2,3, 4, 9- TAFRFHAER ZEDheny! propyl - 1H car bazol e- 3- 15 .carboxylic acid

273 3.94 mmol (1.31:¢g) of 269 are.stirred in=50 mM of nethanol and 30 m
I S PR o AR e A
“evapor at | aaddEd ou'i:cbpﬂi:ﬁ)@ go( 86%) nuio]s/\kmfeaso‘ll.ifﬂ BB soluta.on of -
ko o o e
for the irmddiurestibarad0 ausyri BEHerorcaypingd tp71-70°C, 0.
(107 mg) of 269 in 200 pl of dry  THF are. added
15 dropwise, allowed to réach 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 1-bromo-3-phenylpropane in.
1300 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 nrhexane
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-
"dloxasp1r0[4 5}ldecane~-8- carboxylate 270.

0.6 mmol - (200 mg) of ﬂ are taken' fup, in .25 ml of
_ ’l_acetonelo 1M HC1 1:1 ,and stirred with catalytic
30" amounts of pTsOH at 50°C for 48 h. The acetone is -
' "strlpped off in a rotary evaporator, - and the
precipitated product is filtered off, washed with water
and dried. -
, Yield: 156 mg of ethyl 4-oxo-8-~ (3—phenylpropyl)cyclo~
35 hexanecarboxylate 271.

-The indolization takes place as descrlbed 1n Example 1

‘using phenylhydra21ne




Yield after evaporation and preparative HPLC: 15 ng of 273. . 301 ES—-MS'
334:(MrH ) 39 ng of 6,8-dichloro-2,3,4,9-tetrahydro-3-(3-phenyl - o

" propyl ). - 1H car bazol e- 3-carboxyl i ¢ acid 275 are prepared B5handPyous! y

usi ng 2, 4-dichlor ophenyl hydr azi ne. ES-86:-478 . (M+H ) Exanple 37: - 90
carboxam de276 net hyl propyl :]=3-(3- phenyl pr opyl) 1H car bazol e- 3

2,3, 4, 9-Tet Y:pdUrat {(@Sﬁpereﬁ}%mtmga@@% HRBC: (260 megofof 274

are react ecetiytln - 1.5 equiyal, antes- it realydi@)- 31 32 pH Q8 drbdsxanpl e 6. 277

of whit N- dr oxy thyI) A |
rret hyl pr opyc[e‘—’]ﬁ??cgl ﬁ’[%ﬁ’%? GS&%/ ﬁeoxaspl ro[ 4,5]- decane-8-car boxam de

277 are obtained. 10 15 Then 0.3 mmol (117 ny) of. 277 are first deprotected

Wi th HCE - angh sphsegue eacted with phenyi hydrazine for the
i ndol i Zation as déscri gl%i or 270 and 271. Yield after evaporation and

preparative HPLC: 15 ng of 276. ES-MS: 418 (MrH ) 25 ng of

- 6, 8-di.chl orgpy ¥ng3 4 P- te@ﬁl’i}@i‘ydEOBN'dl@%@ox% 22Q 4,9- tetrahydro 3-(3-
(hydr oxynet

2- met rop 3- (3 phenylprop 1)
car bazol e- & W&’Wgﬁ gtlf'r’]é’ W%@R@éﬂ‘i&ly &l2g  are

2, 4-di chl Om@w&)&ﬂlaaﬂgm,s]@sﬂfﬁngﬂaﬁ 4Mi|éﬁlc3:%phenylhydra21ne
rret hyl OlH— car bazol e- 3- net hanam ne 279 Exanpl e 38:
-2, 3,4,9-Tet rahydr o- 3- ( 3- phenyl propyl)-N-(2=pyridiriyl 30 54 ml of a1 M
. soI ution oES-P&EH430n (W' THE are cautiously added to a solution of 18
mmol (6 g) of. 270 |n 250 m of dry THE under argon at r.oomtenperature.
Example 36:
2,3,4,9-Tetrahydro-3- (3-phenylpropy1) 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 d:Llute HC1

20 and extracted with ether. Drying with Na2804 and

= ~ evaporation affords 1.02 g (85%) of white solid 8-(3-
s phenylpropyl) -1, 4-dioxaspiro[4,5]decane-8—carboxylic
acid 274. | |

25 65 mg of 274 are first deprotected with HCl1 and then
reacted . with phenylhydrazine for the indolization as
described for 270 and 271. ' :
Yield after evaporation and preparative HPLC: ‘15 mg of
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 | _analog_ously using 2, 4-dichlorophenylhydrazine. '

ES-MS: 478 AM+HY)

' Example. 37:




" After heating to reflux foi 3 h, cautious hydrolysis is carried out with
300 m- of saturatedNH4CL solutlon and 35 250 ml of ether are added.-.-The '
al uninumsalts are - filtered off and washed with ether. DA §wng 2906t he ‘et her -
phase. with Na2S04. and evapor atii-on. 'of #@e-sol vent afford 3.4 g of
8- (3- phenyl propyl ) -1, 4- di oxaspi ro[ 4, 5] decane-. 8- net hanol 280. '5. 86, 'mmol
- (1.7 gy of22804aBertsabyded-Nhiﬁmshkleﬂhﬂd¥OXEﬁRthHa)2@- m of dry DVBO

- Under nitr e [ m') of TEA and

t hen _caut?%gs ibréﬁgﬂ] §|Q? bﬁ&ﬂ?ipEéb%%% %ﬁf? ?ﬁgkgggp%ex are added, .:
and the nlﬁﬁﬁPﬁxﬁ@lg?lilﬁd for one hour: Subsequently. 200 nl of saturated
NHACL sol ution are* added and extraction is carried out with 150 nl of

et her-.;rSDr Pogﬁ()f t{le %%@r(l%r}ase W594Na2a81%4. f}ggc -gde'\(%@_%ﬁlat i.](.).r!s of thé

sol ven

phenyl pr opy@iﬁayeﬂt@xafpwrad{mcﬁl diac aara Bogar ool dsadaycqtﬂe &1 HE7 amg or | ess
oil. . -0.7 nol _ of sodlun1tr toxy )0 e ad 5 a

mi xt ur e ,of& 380 Wi WheFS (103 281 GP@/ ’S?E%q}y@f -2

2-pyridi nethMMl]ﬂBﬂS—nhenYlmepym chl 4rdeckaspirdhé, Dixture is

stirred unggéalll\g_@lcéﬂg&aﬁgggeﬁﬁugfefglatélﬁedSat urated NaHCO3 solution is
added,, and the mxture is extractred wt er. The dried and 20 - -

evapoﬂé’t ed ether extract affords 101 ng (76% of white solid ‘
N- [ 8- ( 3- phetith Proapy mioll, 4 diLoxaghi rof 4, 3Fdeard- fii's@ RIED ﬁbﬂw&anam ne

| 282. Subseguent | 10 of 282 e fiTSt depr.otec 25 HA and
t hen react ¥|1 #y% r?ﬂ‘éte& g'&ltﬁ"z:?ﬁ? %ed for
270 and 27for Yitdled zhﬁdeﬂ.lzaté.pnr aasordeami: eparferi oR7PPLALd 727 of 279.

gg I\/Bpr opili%é%_{(‘# pyT i §9a§r> ﬁ ﬁ)cawpre %rz%'?i‘? tﬁ{gf" Egggmmgf (c%ghgpgl

prepadéd a##flogously using-. 2 4 di chl or ophenyl hydra2| ne.
(2S)-3-Methyl-2-[][2, 3, 4, 9- tetrahydro 3- ( 3- phenyl -

ropyl 1H—carba ol | 1.net hyl amno 1- but an6l 284
propyl)- S-MS: Z1.1.18 (b}lll y] I- u

25 mg of 6,8-dichlore-2,3,4,9- tetrahydro——N—[(lS} ~1-
20 . {(hydroxymethyl) 2—methy1propyl] -3~ (3-pheny1propyl} ~-1H-
- carbazole-3-carboxamide 278 are prepared analogously

using 2,4-dichlorophenylhydrazine.

ES-MS: 486 (M+H")
25 L.
'Example 38:
2,3,4,9-Tetrahydro-3- (3—phenylpropy1) -N- (2--py‘rld1nyl—-
-methyl) 1H—carbazole-3-methanam1ne 279 :

30 54 ml of ‘a 1 M, -solution of LiAlH, in dry  THF are -
" cautiously added to a soluti‘on' of 18 mmol (6 g) of 270
in 250 ml of dry THF under argon at _iroom temperature.
After heating to reflux for 3 h, cautious hydrolysis is
carried out with 300 ml of saturated NH;Cl solution, and

35 250 ml - of . ether are added. The aluminum saits are. '

filtered off and washed with e‘ther; Dryi'ng of the ether -

‘phase with Na»S0, and evaporation of the solvent afford

3.4 g of 8-(3 phenylpropyl) -1,4- dloxasplro[4 S]decane-.

_ 8-methanol 280. ' '




Exanple 39: 92 14 June 2006 : -7 0.368 mol (106 ng) of 281 and . 0. 368
muok (38 ng) of valinol are dissolved in 1.5 m of dry methanol and

stirred at roomtenperature for 30 min. After cooling to OEIUE298¢ mol

_(21 ng) of NaBH4 are added and 5 stPired at roomtenperature for 1 h.
- 0.437 mmol (25°)[1) .of acetic acid is added, and stirring is continued at
pl1 6 for 2 h. Saturated NaHCO3. sol ution i.s added,: and - t-he nixture is

extracted \§.ige eddear - (IDVig)9 dﬁ 2§d‘ear8ra§%61%asgnwéd‘nﬁa ?gd
evaporatio fords 1&6{2? @ colorless oil for 270 and 271.
Deprot ecti 8RN o ti%n QFXt carYReRFK ; editregendedtr i Heemf or 270
an;:l 37% 4Yit@krd>eafameevgms(rﬁy0M&Q&noqumnamve dPLEEA LS Shenhite -
sol:i )
(29 2 711 £ Ry, 475605 (2 (pIR) Gpg. s0r-pyridine complex are
(3-ph,eny| pﬁd@?ﬁ)-llﬂ:ﬁarlﬁ@@ol mExyhjreet Hyd | atiinojedB- flat hydnd - Buswnpl 286 are
_prepared a us 4- op yd L ES I\/IS 473
(MtH . a%p%?a%@%%ﬁély 268 uf)gt rg% (f%tq'g:la(q% henﬂ#groé[)‘s%?&cf’?4 pyr| di nyl 25
met hyl )’ -1ﬁ§€§ﬁbd%@ﬂe13dﬁ§¥ﬁéﬁ@1 287 @aﬁg@ednnnnnfwmah (%8058% sepensi on
in."m neralgtmgh_-), aroiAgdedst orha sggﬁgkonpggsg 3§V§tﬂlmhagé8? npg of 280

in- 10 of d}# at . 0C under an at nosphere ure 1s all owed
to reach. P88 F%@Patﬁ 5he |§°1¥?P|tr e@HOrRB0 i g 1.9F77 mbi- of 4-
(chl or orretpl;ze:)lpyprdpyas) ale4mlmas;amb [4 )e] gbsineegiSarbilaengdaat 95-100C

overni ght oLLn fenperature is followed by hydrolysis with 2 ni
of 35 wat e‘?é'gn%é S ;gﬁ'ﬁg%%%fh ether. Drying of the solvent and

evapor ati on affords 115 ng of yellow oil 288. Deprotecti-on and indolization
are then caryigdupyi &8 sgﬁ§ﬁﬁ'gﬁga£850§%9 @gg 8f1aeYhtld Ady &yaporation
and - preparatlve, HSe 5121 oot (S5 )8 f¥281 d 0.359 mmol
g} o an mmo
(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
.29 evaporated ether extract affords 101 mg (76%) 6f white
_ m“'-solid NL[8—(3—phenylpropyl)~1,4Qdioxaspiro[4,5]dec48—
.  yll-2-pyridinemethanamine 282.

Subsequently, 101 mg of 282 are first deprotected: with
25 HC1 and then reacted with phenylhydrazine for the
_ indolization as described for 270 and 215; Yield after
: .evaporation-and preparation HPLC: 71 mg'ofigzg:,
ES-MS: 410 (M+H') o ‘ .
- 5 mg of 6,8- dlchloro~2 3,4,9- tetrahydro -3- (3—phenyl~
A3Q' propyl)nmL(2—pyr1d1nylmethyl} -1H-carbazole~-3-
methanamine 283 are prepared analogously - u51ng 2,4-

dlchlorophenylhydra21ne.

| ES-MS5: 478 (M+H').
35, . . Lo

'Example 39: .. S g

_ (25) -3-Methyl-2-[{[2,3,4,9- tetrahydro 3- (3—phenyl—

"1_propyl)_1H;carbazol 3—yl]methy1]am1no]_1~butanol_g§£_




ES—IVB 411 (M+H ) 5 Exarrpl e41: - Et hyl

-~ 3-[2,3,4,9-tetrahydro- 3- (3- phenyl propyl ) - 1H carbazol 3: yIZL propenoate :
289 10 0.347 mol of 281 in 0.5 n of THE are. added. dr opwt$&une2998 sofl-ut’i on:
of 0.378 mmol of ethyl (triphenyl pho8Bhor anyl i dene). acetate-in 1 m of

_absol ute THE while cooling in ice. After the addition is. corrpl ete, the
“mixture i sOaPE8wemoto (WD ro8dm2ALt angertit 6% rmell | 438 MFedofor a-

further 2 g¢gy$noht élse th@oh»éaolyﬁeq W &ﬁl“@terdﬂﬂdm@x&hh@@ledamth et her
phosphane oxi de an desiccant _ are iLItered ‘of f,

gﬁﬁstoﬁe' iogf;g%ffeﬂs aten 9%9 COMBRFABYNe ofO%t A MR- Alter coo
Depr of o PI‘S“V' °8‘*";§°|““t‘“@l‘“mfﬁﬁd’ R “‘f’;g"""d‘“‘g”g“ge 20
and jindolization are then carrjed oy gpcibhe

and 27 ﬁrgflt &SP FATPS T ANF reparjatl\/e lﬁ% 5 white
" solid 289. oES&h&tﬁB&tc{Ml—is) hddeddi tamil sthertngpeandmnﬁlnuﬁil atention -
oo 298 bt 530 39 andadfak o 50t s oot eddned ogdll oneral
and O, fhet’b@rrpfolm‘@l%@lll?y exbrae§edn withg etfherg aﬁ’é’YGnganQ ihEhﬁorrpound
o RS Kt ol g S st e omEopoun
i R e

i fl uoro- et rahydr o- car bazo yl ] ami no] car bonyl ] - 2-

met hyl but yl ] car te Phenyl.re 29)-1- 3R 232346403619, 7585
[[[ (1S, Zs)ﬁ%pfgﬁgﬁg%g?b gﬁl rﬂﬁorhylz:;tglon éz:e é}{ér( &rﬁléa Qs

described fox 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-yl]lmethyljamino]-3-
- .. methyl-l-butanol 286 are prepared analogously u51ng
20 2,4- dlchlorophenylhydraZJ.ne.
. 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 lrin"mineral 0il)
. dre_added to-a sbl’ut-ion of 0.344 mmol (100 mg) . of ggg
in 10 ml' of dry DMF. at. 0°C under an Ny atmosphere. The
| 30 . mixture is -allowed 'to reach. room témpérature‘u 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 solvernt
- and evaporatlon affords 115 mg of yellow oil 288.




met 'h,yI but yl ] ani no] car bonyl ] - 8- net hoxy- 2, 3 4,9-t et':rahydro | H
- car bazol - 3-yl ] am no] car bonyl ] . -2- net hyl but yI ] car bamat e Phenyl net hyI

. [(1S,29)-1-[[[ (3R) - 3- 295659658. 6229 [ [ ] (1S, 29) - 1- (am nocathbmgl200¢-

et hyl butyl ] am no] car bonyl ] - 6, 8- " di chPéro- 2, 3, 4, 9-tet rahydro- | H

" carbazol - 3-yl ] ani no].car bonyl] - 2-_ et hyl butyI ] car banat e Phenyl et hyl
[ (1S, 2S)- 1+ CIRF 3929@-‘6%91’6@‘8162991?1[1[ grs) -theq aAppcEadbOMH )as-
met'hyl but. yld]e&mrﬂb]eelarﬂaﬁmdv]o Garfd 2¥ehl @ieigd, %f4:e9;' tetfdpdation] Fina

‘carbazol - am no ca yl t e Phenyl net hyl

[ (1S, 25)-| f%‘ g?@@ 6%@ ’é‘g_; H‘%g%) %i car bonyl ) - 2-.

cycl ohexyl &shyis): aléthﬁuo](MabenyI] 6, 8- di chl or o- 2 3,4,9-tetrahydro-

1H car hazol - 3-yl ] am no] carbonyl ]- 2-met hyl butyl ] car bamat e Phenyl et hyl
[(1s,29)-1- [[(3R) . 298659658. 6229 .[[[(15)-1- (am nocar bonyl ) - 2, 2-
di met hyl pr P ﬁé}car bonyl ] 6 8-di chl oro- 2, 3, 4 9-t_e.t rahydro-

. | H car bazok+g 1I ] am noj cgy WH Y, H__ EP Ny gret hyl
[ (1S, 29) - 1§%¥E i]’gal’ii@?f% 6669 {%kfs%) 1- (am nocar or%/hﬁ)-ﬂe |

pheny! prop rprgpguogte 0-2,3,4,9-tetrahydro-| H
car bazol 3-yl]am no] car bonyl ] -2- net hyl but yI ] car bamat e Phenyl net hyl
[ (1S, [ 3 30068R684. 660 - (anm nocar honyl .
et hyl tyPIggf’n Irl.lﬂ)é"]ﬂ?'cargb(%‘g @ C {“% v QalagF%a
- to . solut:.on 0. 378 mmol of ethyl

(trlphenylphosphoranylldene}acetate in 1 ml of absoclute

THF ‘while cooling in ice. After the addition is
complete, the mixture is allowed to warm to room

15 temperature and is stirred for a further 2 days. It is
then hydrolyzed with water and extracted with ether.
Na;S0; is used for drying, phosphane oxide and desicca‘nt‘

- are filtered off, and the solvent. is removed. Yield 80%

+ of ethyl 3-[8- (3—pheny3.propy1) -1,4- dloxasp1r0[4 5]dec-'
20 8~yl]l-2-propenocate 290. :

- Deprotection and indolization are then carried out as
described for 270 and 271. | o |

Yield after evaporation and preparative HPLC: 9 mg of

25 white solid 289. '

ES-MS: 388 (M+H')

In addition, the compounds- of the invention Nos. 293 to .
o 300, 302 and 304 to 306, which are covered by the

- 30" general formula (I), are obtained on the 0.2 mmol scale
by methods A4, ¥, G, F, G and 0, the compound 301 by
methods B, F, G, F, G and O and the compound _319_2 by
methods -A, F, G, F, G, F, L and O. ' |




car-bazol -

3-yl ] am no] car bonyl ] - 2- cycl ohexyl net hyI ] car bamat e Phenyl met hyI
((1S,29) - 1-[[[(3R) 3- 301660659 607 [[[(1S,29)-1-(carboxy)-2- .
‘met hyl butyl ] ami no] car bonyl 7- 6, 8- di chl oro- 2, 3, 4, 9- t et r ahydf- duad-006
car bazol - 3-yl ] am no] car bonyl | - 2- rret-h%l butyl ] car bamat e - Phenyl met hyl
[ ( 15)- 1-[ (SR) 3302709708639+ 115 LJ) ——ampocarb
met hyl but yl ] am no] ca@@_mgﬂﬂd;&_e di chl or 0-.2, Bmbeg- e‘tMrfmahydrochk&
car bazol - 3 ou T rOXYpMm HretteybiT :
Phenyl et hy %\(i %953%23)6659@ Rk
[[[(is,25)5 1V tyl]am'no] car bony| ] -6, 8-
di chl or o- _d§f ogrBB? A])c bOHﬁ d l%u 34yl ] am np] ear bophyl ] - 3-
(4-hydr ox /Qggggggo)lggo b ]Fﬁe_r»d tlhyl ‘.
[(1S)-i-[|hé3R1arg? %g ;gag@t@emg [T[(15, 25)-1- (am pocar bopyl ) - 2-
et hyl but | A £ (gk?nggru 358, 41 9650t T PEVeTrGgst
cafr bazol - B (Jarg propyl fTcar bamat e _Phenyl et hyl
[(1S)-1-( L 95 Qg,ggy 1S, 2S)- 1- (ami hocar bohyl ) - 2-
met hyl but /ﬁ,&@{gﬂabcgr@ogyé I@h ar&uﬁm oro-2,3,4,9-fetrahygro-i H
car bazol - Bayl} 3081 ¢ 1casboriEt Lp_but y I ] car bajrat e .Phenyl et hy|
[(1S)-1-[] ﬁéé@lb%t?‘@%@é%&t@zzg [T[(1S) - 1{(am nocpr bonyl ) - 3- -
met hyl but yh{ SHPTHRERFT DoY) 28) Br- A8k f-@— , 5285 9- | ClGEoNY[0E9E 1§29
car bazol - Bryf (ianmgel £ag chrBonyBt but y I ] carbapat e -
| methylbutyl]lamino]carbonyl]-6, 8-
| dichloro-2,3,4,9-tetrahydro~1H-
carbazol- 3~y1}am1no]carbonyl} -2-
methylbutyl lcarbamate ; _ : 4. .
Phenylmethyl [(15,28)-1- [[[(3R) -3~ 296 -659 | 658.6229
[[{{18)~1- (aminocarbonyl}-3- ’
methylbutyl]lamino}carbonyl]-6, 8-
dichloro-2,3,4,9-tetrahydro-1H-
| .carbazol- 3—y1]am1no]carbonyl] -2-
methylbutyl]carbamate :
‘| Phenylmethyl [{15,28)-1-[[[(3R}-3~ 297 6939 698.6875
[[[(1S)~1~{aminocarbonyl)-2- .
‘eyclohexylethyllamino]lcarbonyl] -
6,8-dichloro-2, 3,4, %-tetrahydro-
1H-carbazol-3-yl]laminolcarbonyl]- =
2-methylbutyl}carbamate ) : ’ ‘
Phenylmethyl ((15,2S5)-1-{[[(3R)-3-| 298 659 -|658.6229
[[(r(18) -1~ (aminocarbonyl}-2,2- '
dimethylpropyllamino]carbonyl]-
6,8-dichloro-2,3,4,9-tetrahydro-
1H-carbazol-3-vyl]amino] carbonyll-
2-nethylbutyl lcarbamate '
Phenylmethyl [{1S,2S)-1-[[[(3R}-3- 299 - 707 | 706.6669
LTI LS) -1~ (aminocarbonyl) -3~ DU S .
j:-phenylpropyl}amlno}carbonyl] -6,8- .
"%l dichloro-2, 3,4, 9-tetrahydro-1H-
carbazol-3-yl]lamino]lcarbonyl]-2-
methylbutyl] carbamate L
| Phenylmethyl [{1S,28)-1- [[[(3R) -3- 300 685 684.6607
{{[(18)~1-(aminocarbonyl}-2- _ - SRS
‘ methylbutyl]am1no]carbony1] -6,8-
dichloro-2,3,4,9-tetrahydro~1H~
carbazol-3-yl]amino}carbonyl]-2-

cyclohexylmethyl ]carbamate




|nvent|on 5 Materials:

Dermnstratlon of the GnhRH ant agoni stic effect of
Busereli-n is purchased from Wl ding

"7 . IIT Demonstration of the GnRH-antagonistic effect of

compounds. (I) of the invention

Materials:

-Buserelin - is' purchased from ' Welding

Germany) .

(Frankfurt/Main,
The compound is labeled with %I by using the

chloramine T method and Na'*®I (4000 Ci/mmol; Amersham-

Buchler,

10

Brunswick, Germany).

The labeled substance is
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 achi'at a flow

-rate
2000 Ci/mmol.

of

0.5 ml/min.

. The .

specific

- activity

: is.

corrpounds (1) of the.

.(Frankfurt/Nhln CGermany); The conpound is |abeled with EQBHwﬁ@065|ng ‘the -
. chloram ne T net hod and Na125l (4006 @5/ mrol ; . Amersham Buchl er,, _
" Brunswi ck, ed €q— O—puriti-ed—by—+eyqrse phase
" HPLC .on a § e#gfﬁgﬂ 1 %Kﬁ flbﬁﬁ“?ﬁSé 301 JarPPC|‘6§?Z%§§ m by
- celution w 1%t |fILoroacet c acid at-a fldqw rate
of 0.5 ni E%tilfzg ?Hé ﬁ! Z %ﬁé 200 Gi/mmpl. - 96 Al. dther
chem cal sj& >has g glal - qource | ! ai | abl e
purity. géfbg%gf %%arb o %gg% é§||s (B|Ie2| l. A
Endocrinols i t-vatjetsis o- BRL,
Eggenst ei 1-{15?1 afleq [[ \ Rr | peni CI'F— Z ( _
streptony¢hBehih Ul nd ;F%§ geg 10 (0.01 rm /1) and lo%fet al calf
-serum ( FCpa; grgtgréégk _ Germany) onj plastijc tissuej culture
pl at es (NjggrbgggiJg_g aﬁlgg) >3 cellls (Schmid et al., J.|Biol.
Chem 275 gnggp(gphyl%grg favat ¢d under] i dentijcal 'condi tions
apart fro T wum'n" o= '_“\ 16 nt cell
culture p ate sarzg)m@shgiﬁd@aggo { 5":50 m ?f‘—p spha%e- blf;zf grsg% sal i ne
(PBS). Thge 5@£ifbd% %p@§p|n+ off wifth a rybber pollcenan
into 205 c}gj ?gn@l , by centfifugatifon at §00 rpm flor 10 min
“in a |l abo @é,g:;a)ﬁoqegtﬂjéi%o(]@ggg@ﬁ@ _Bhe ¢ell pelflet isir esusp’en&ied in5
m of 0. 2p¢ y&rox§5ﬁégﬁg&gn@}lp@ggﬂaﬂgtbet1ano|anine pH 7.4. The cells
are | ysed B RERGYCT 6550k - (:,321;{)[__% T Oy 255 T e/ -Fﬁ-’ld.l GlogakEg #nd
‘thawi ng aft [ fpoQm®, tzgl;rperegnqrn%cai vihysate i p cemriifuged 3 808 rpmfor 10
m n, and tﬂ{@;hyq@qtggpgmi&]cgkgg@ﬂe% glhe pupernatjant is centri f uged
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]laminolcarbonyl]-6, 8-
dichloro-2, 3,4, 9-tetrahydro-1H-
carbazol-3-yl]amino]carbonyl] 3— .
| methylbutyl]carbamate , .
Phenylmethyl [(18)-1-[{[(3R)-3~| 306 659 | 658.6229
“[[[(1S)~1- (aminocarbonyl}-3- o
methylbutyl]amino)carbonyl] -6, 8~
dichloro-2,3,4,9-tetrahydro-1H-
' carbazol-3-yl]amino] carbonyl]-3~
methylbutyl]carbamate




at 18 000 rpmln a Sorvall SS34 rotor for-30 mn. The pellet (cell
: rrenbranes) i-s- suspended: in 5 m of assay 30 buffer (0.25 nol/| sucrose, .
0.0% mol/1 triethanolanire, pH 7.5, 1 nmg/n oval bumin) it Binpdper, "and
storedin 200 | aliquets at -20C .-P®tein is determined by the. nethod
of ‘Bradford (Anal. Biochem .72 (.1976), 248-254). or 40 g. of protein for
CHO3 cel I s)., 20, pl: of -5 ‘menbrane suspension (10-g. of protein

for.aT3- l-geghls iR f %%E PleQlasn A mdiad out as
triplicates. hA ?ggggsa%%ﬁgé%?al %s&: 60 [) h%ks%lq 35 Receptor alssay - 97 :

| abel ed Bu§erereniplbbeobbohpat pavastaple P‘é?ltléorrpet ition-plots and

bet ween 1500. and .-200. 000 i pm for sat uration experinments) and 20 | of .
test buffer’ 9 iSt -conpound sol ution. The test conpounds are 5 dissol ved
Cin distlr €8 haflltBFe80% et hanol . Serial dilutions (5 x.10-6 mol /I to 5
X.10- 12 nohtphaars- 1p&emasedanmetzekglbuf ter alThe Mudnsg@ridamitmihdi ng i s

- det er m ned of an a b I n (10-6
mol / 1). éiggip sgﬁgrgggzre [ ncu Stf%{a IQri(:)l%?ft e %g’rlm{gurekféd 30 mn.
Bound and BRBe IEgg@mtameI@@péd&m&ew fGexmany onwi YhatR G Id i I ter 2.5
cm di anet u Am§|5:]:q9 eghi at a S tw ce
wth5n g?,bg %269/1??3 Tris/ HCL, pHIl Zb mgﬁap&qﬁteﬁda%unm s?ﬁed wth

0. 3% B& yef RyPermehi hk 1§n@Se|3«9§ Her e be¥RL £ GePRERY) 830 AP in order .
to reducerhsraenspes) fi eoalndi,ng. cigauigsl oasi | vplystiet aitabiy the

filters is, eterm d'n 50ha n c-L 147
V\Ilzar d). Izﬁu]d- I U35t a%dﬁ%%%eaﬁugﬂrrg%ﬁé %pqﬁﬁis

def i ned abosehmiadeetndilcatem i Biblle tGHane w2 h (2000 ows.1CorfMd

NaneExanpl ehGhRH2* reI eas ece n_l

I\I—[[(3R)rrp2a§e4c5§1 dro'\@eﬁ 0“8%%3%@8 88%8?95& MbartMeron

[(1 0A&- 2, Bhdnpmerqf [:ﬁatpy‘ii )F12 medium (Gibco-BRL) .

10 confluent cell culture plates are washed twice v_vith
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 centrifﬁgation athO'O 'ipm
| for 10 min in a Jlaboratory E:entri‘fuge (Heraeus). The
cell pellet is resuspended in 5ml of 0.25 mol/l
sucrose/0.01 mol/1 trlethanolanune, pH 7.4. The cefl-l';s
. are 1lysed by three cycles of freezing in dry'
25 ice/ethanol bath and thawing at room .temperature. The
1y'saté is ..centrifuged at 900 rpm for 10‘min, and the'_
_sediment is. discarded. The sﬁpernatant is centrifuged
at 18 000 rpm in a Sorvall S§S34 rotor - for- 30 min. The
\ pe]:let (cell membranes) -is suspended in 5 ml of assay . )
'30;"b'uffer {0.25 mol/1l sucrose, 0.01 mol/1 trlethanolamlne,.
' .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: ; o
' Binding studies for competition piots are carried out.
as triplicates. A teét_ sample contains 60 pul of cell
membrane suspension' {10 HO . of pr_btei‘n for . aT3-1-cells

or 40 pg. of protein for CHO3 cells), 20.pl of r




am no] 1H car bazol 3- yI] car bonyl] L-val yl - L- aspart am de

(38 -N-[(1S)-1=-(AmM no- 164b . 0. 0000060. 0000065 car bonyl ) - 2- et hyl propyl]-_
. 2,3,4,9-tetrahydro-3-[ (1H i'ndol - 3- yl-acet yl ) am no] - 1H 14 June 2006

car bazol e- 3- car boxam de (38) N-[ (1S)y- 27( Amino- 161b" 0. 00000370. 0000036
carbonyl) 2- et hyl propyl] 3, 4, 9-t et rahydro-3-[( 2-

napht hal i nyiakedied )alﬂuﬂﬂreﬂl-in car G| 08®B igar boyeee de ®@nple  for | 5

N-[[(3R)-2 c%nﬂ)e%lnghaliﬂ(yt% 3?33%99@99%019?80% 200 0 0 lr})en}ltf?]i

[[(28 38) |- 1-0xo0-2- 1- oxo- enylpro am no
am noj - ?élloﬂl W%ﬁ%‘ﬁ%?ﬂ [angh| $P- EE %arﬁeﬁﬁd uffPﬁerﬂ/Ir met hyl.

[(1S, 28) 14:@@& 00@&}&3&111(@ 0QRAYE dr [ (?»E)le?: [t{e[s(tls &8hpbubd® NOsire

b b
tcg[rgﬂy%lz o%fg?c?g&ég n dl%ﬁ%(ﬂgrgggﬁoﬁ] @%?ﬁyﬁnoﬂut ﬁ?%]’oarrate
Phenyl net h}ﬂlll[l(cianS) 15450100?)&@113(1 0. G001 4 [ (OR}? 3m51,{1)15) -drd [ [ 4-
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am no] carb
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met hyl -1- ['Bl68R:12n3.(409° hé&i FANY diRe3-dddil @mﬁlggt B incubatea

10 . at room temperature for 30 min. Bound and free llgand
-are separated by filtration (Whatman GF/C filter 2.5 c¢m
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% polyethylenelmlne

15 (Serva, Heidelberg, Germany) for 30 min in order to
reduce the mnonspecific binding. The radioactivity

.z retained by the filters is determined in a 5-chanmel

gamma counter (Wallac-LKB 1470 Wizard).

20z The ICsy values obtained for the preferred compbunds, as
defined above, are indicated in the table which

i b

follows.
Compound Name : Example hGnRH Ca’* release
: No. receptor | human ICs
I Ml |
N-1[{3R)-2,3,4,9-Tetrahydro-3- 18 0.0000009 0.000005
‘[{1-oxo~2,3-diphenylpropyl) - 1 : co
"} amino]-1H-carbazol-3-y1]-
.+ | carbonyl]-L-valyl- L—
:E aspartamide - o 7 ‘ :
© [ (38)~N-[{18)-1-(Amino- 164b | 0.000006 | 0.0000065

carbonyl) -2-methylpropyl} -
2,3,4,9-tetrahydro~3-[ (1H-
indol-~ ~3-ylacetyl)amino]- lH—
carbazole-3-carboxamide , : ,
(BS)—N~[(1S) -1~ {Amino- : 161b - 0.0000037 0.0000036
] carbonyl) -2-methylpropyl] - :
‘12,3,4,9-tetrahydro-3-[{2-
naphthalinylacetyl)amino]-1H-
carbazole-3-carboxamide
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Phenylmethyl [(1S,2S8)-1-
[[[(3R)-3-[[[(18)~-1-f[[4-
(aminocarbonyl)phenyl]amino] -
carbonyl] -2-methylpropyl}-
amino]carbonyl}-2,3,4,9-
tetrahydro-1H-carbazol-3-
vllamino}carbeonyl]-2-
methylbutyl ] carbamate

]

0.0000003

0.000001

Phenylmethyl [(15,28)-2-
methyl-1-[[[{3R)-2,3,4,9-
tetrahydro-3~[[[(18)~2-methyl-
1-[ (methylamino)carbonyl]-
propyllamino]carbonyl]-1H-
carbazol-3-vl]amino]carbonyl]-

| butyl]carbamate

222a

0.0000025

0.000003

Phenylmethyl {(1S,28)-1-

1III(3R)-3-[[[(18) -1~ (amino-
| carbonyl)}-2-methylpropyl]-

amino]carbonyl}1-2,3,4,9-
tetrahydro-1H-carbazol-3-
yllamino)}carbonyl]-2-
methylbutyl ]carbamate

0.0000003

0.00000037

R

Phenylmethyl [({1S,25)-1-
(IL(3R})-3-[[(28)-2-(amino~
carbonyl)-1-pyrrolidinyl]-
carbonyl]-2,3,4,9-tetrahydro-
1H-carbazol-3-yllamino]- -

.| carbonyl]-2-methylbutyl]-

carbamate

181la

0.0000007

0.000003

Phenylmethyl [(1S,2S}-1-
fI[{3R)-3~[{(28})~-2-(amino-

ylicarbonyl]}-2,3,4,9-
tetrahydro-1H-carbazol-3-
yllamino]carbonyl]-2-
methylbutyl Jcarbamate -

carbonyl) octahydro-1H-indol-1-

190a -

0.000002

- 0.0000005

2,3,4,95-Tetrahydro-3~(3-

‘| phenylpropyl) -N- (2~-pyridinyl-

{ methyl)-1H-carbazole-3-

‘| methanamine

279

0.000002

0.000003
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carbonyl) - 2~methylpropy1]—3—
[[(4-fluorophenyl)acetyl]-
amino]-2,3,4,9-tetrahydro-1H-
carbazole-3-carboxamide

Ch

0.0000024

0.000002

{3R)-N-[ (18} -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-[(18)-1- (Amino-
carbonyl}-2-methylpropyl] -
2,3,4,9-tetrahydro~3-{(6-

" | phenylhexyl)amine] -1H-

jcarbazole-3-carboxamide .

234a

0.000009

0.000001

Phenylmethyl [{18,28)}-1-
{IT(3R)-3-[T[(1S)-1-{amino~
carbonyl)~2~methy1propyl}—

~amino]carbonyll-2,3,4,9-

tetrahydro-8-methyl-1H-
carbazol-3-yl]lamino]carbonyl]-
2-methylbutyllcarbamate '

150a

0.00000011,

0.00000028

| Phenylmethyl [{15,28)-1-

[{[(3R)-3-[[[(1S)~1- (amino-
carbonyl)-2-methylpropyl]-~ .
amino]carbonyl]-6-chloro-
2,3,4,9~tetrahydro-1H- .

2—methy1buty1}carbamate

carbazol- 3-y1}am1no]carbonyl]-_,

148a

" 0.00000008

0.00000014

Phenylmethyl [{15,2S)-1-
[[I(3R)~3-[[[(18)-1-(amino~
carbohyl) -2-methylpropyl] -
amino]carbonyl]-2,3,4, 9~
tetrahydro-8-methoxy-1H-

.| carbazol-3-yllamino}carbonyl]-

147a

0.000000076

~0.00000025

2- nethylpropyl] 3-

Ho1H
428

25

2Z-methylbutyl ] carbamate




~ tetrahydr o- 8- et .hoxyil H carbazol -

3-ylJam no] car bonyl ] - -

Technologles, Germany) on plastic tissue culture plates'

(Nunc, Germany,

245 »x 245 x 20 mm) .

2- et hyl butyl | carbamate | - 100 Phenyl nmethyl" .
H1S, 2S) -1 - 184a0. 0000000150' . 000000045 |, (3R) -3- (1S) -1 -lf’(hmpr%@%
car bonyl) - 2 rret hyI pr 0pyl 1 - am nol car li(m)yl—] 8 d| chl or o- _
2349t T ] ‘QIByIJCIIII €5
2% met hyl b Hgﬁ %;’/ %et hyl d | | 023’908{’886& 6346’0888‘6‘6"055 (3R) -
-3-(1S) - : thyl propyl_ {1 am no] .-. darbonyl] . .
-2,3,4,9- ﬁ %r gm nol- dar bonyl | - 2 et hyl butyl'T
car bamat e % qr o-189a(. 00000070. 000005
phenyl ) acg no- 8- met oxy- | H
-car bazol - car. boxam’ de .
6, 8- Di chl U3y TRicE o 60666+ 9—0H8R03h "0 3 e Y )
e 1p§1§$“§§é’ f S e e b
- nunbers 295, l 1 _ et hods ijndi cat ed. bel ow. Recept of
bi ndi ng. ﬁeréaf}‘%; 9_2 ﬁcgchptoreIin (125 (D) -Trp¢-GnRH is |
pur chased ﬁOJHrb gif€ng 9 ne, Gerdany) . e, specific qctivity is [LO in
each casel 2, %_ Qhet ﬁ% F_r chemw.c__al_ s ar¢ purchased}from conmergi al
sources ifn.4 Lghest purity availablie. Cell |culture:. 13 Transfectefl
LTk cellfsg NGRS 3 [FEd fcrlor8F 189a | 0.0000007 | 0.0000005
phenyl)acetyl]amlno] -2,3,4,9- o
tetrahydro-8-methoxy-1H-
carbazol-3-yl]carbonyl]-2-
pyrrolidine carboxamide :
6,8-Dichloro-2,3,4,9-tetra~ 283 ¢.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 | Receptoi binding assay
Materials: _
1257 priptorelin ['?°I-(D)-Trp6-GnRH] is putchased: 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 hlghest purlty
avallable - ) ' '
.. Cell culture: . N , | C _
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/1) and _
£ 10% -  fetal calf - serum (FCs; Inv1trogen - Life
20




cultivated in DVEN nedium (Invitrogen Life .Technol ogies, Gernmany) wth
pentrcillin (100 I..U./m), streptonycin (0.1 ng/m) and gI ut ami-ne (0 01

mol /1) and 10%fetal calf ~ serum (FCS, Invitrogen Lif - 1éJag 2006.

Technol ogi es, Germany) on plastic¢ t7skQk culture plates (Nunc, Ger rrany, 245

X 245 x 20& 101 14 June 2006 Testing: 80%confluent -cell culture.
pl ates ate ‘twice with 50 m of phosphate-buffered saline (PBS) and

then det adioad dmtfhuQ:and‘élED'E%l%ﬂﬂé |§Ihté|_§‘eat§@|vlre§shé¥fl Ceppbd el eh by .
centrifuga |on jat %OOégﬁforai; | abqratory centrifuge (Kendro, -
Germany). The el d $3Sy - FBD) 0‘?—‘?1‘8 nEEPRmm (DIVEM
10 mM Hepeslt-:‘taCE%iBSA;Ltﬁ 196 BANE; EDRAl Batutiedin msd cb1esh, aBé ock
100x) ; 1 I ck 1Q,10 he .cel |, _count,

% p@ﬁhet?@& q:FjI{tqf]'a|‘Jlnqsa{é)-(%<n %t I\ggga%er ¢ THE ¢ ABntfer . The

~det er m ned bg pan _
cel | suspéfdbpsa PHadﬁﬁ%’t@”éﬂM% b(ﬁﬁ%m@tgonedGanmanya cd]hmnta:@ll on of 5 x

105 cel | s/ BeBBed! 1 sBivad éﬁé@%f@rmfowey y 698 gP Rl k] 0 out

15 as duplcates. The t st substances are

DVBO. sol ut F8n®% ¥RReSar 9-af B8d tb W tﬂ%s tlhéf/lf ﬁv?éﬂ@bmlernt tadd on

enpl oyed wEtdshj nditngeiedioon) ;250.1 of/1t hQB!i'k!bSKé‘&Qe Fhath ] Oz m xed -
orelin he, tracer 20

W t.h I ac | ut | ( 251 -trip

concent%r at?{))n %L a‘a‘ﬁ g?‘?dctg appProiE ‘5% Gﬁe’ﬁ’ﬂhﬂ‘?ﬂe%’ufl‘éﬁl’ﬂaﬁ’i‘ Plabra 11, vy
counter, mu@imsmxenoee Nedvarezry) dowithing | nitlanieact i arheyolaum® of 100 1.
200 |, of s anefdd qu p m e 840 .16% are introduced into,
650 |. con%%:%# tubc%aljé %% ﬁﬁﬁ%%gééi )Qq')h Jol?gthlg ‘ééﬂn s&?per%l on are
pi petted t‘I’f%‘F%‘%#FraFt‘dqubv%@ hyx lcedflst/Ife 015e3't1 substance/tracer, mxture.

The tubes B3 psehandsi Fg4bat e a ncubat or
at 37 faor GOﬁ?nﬁn Aftgr ;lncubﬁlg?%%ialﬂﬂ %)&b%?esa[% eéégg%%?f Sglgd in a 30

cent r tPuge KEWId C3EESranyCat t666 rH %_ﬁ@nces are employed as
- 10 mM DMSO solutions. They are diluted to 4 times the

final concentration employed with binding medium. 25 pl
. of the ,substanée. dilution are mixed with 25 pl of
(**5I-triptorelin). The tracer
20 concentration is adjusted to approx. 50 000 cpm

tracer solution

(measured in a Cobra II, y counter, PE Liefe  Science,
Germany)} in the final reaction volume of 100 pl. ,
200 pl of silicone/liguid paraffin mixture (84%:16%)
are = introduced into. 650 pl. conical tubes (Roth,
25 Germany). 50 ul 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-GO;min.
-, .. After incubation, the samples are centrifuged ;in a
,305 centrifuge  (Kendro, - Germany) at . 900 rpm - and
' subseqnently shock frozen in llquld N». The tip with the’
cell pellet 1s cut off and transferred into prepared
countlng 'Vlals (Roth, Germany). The rema;ndex' 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. o
Evaluation of the samples takes-place after calculation
" of the specific binding compared with untreated cells,
after subtraction of the nonspecific binding (excess of




subsequent|ly shock-frozen in liquid N2. The, tip with the cell. pellet is
~cut off and transferred into prepared -counti ng vials (Roth, Germany).. The
remai nder of the conical tube with the remaining super natahmnei2804 i kewi Se
35 transferred into.a. counting via 10fhe neasurenent takes place in ay
counter for 1 n n/ sanpl e. Eval uation of the sanpl es takes place after .
- cal cul ati onnlgbelRre shagpPdc bl ithg bnpeaed wokh GrePBRpdd REIFR  after
subtract.i omggaphbgdngasﬂﬁarél enbi ndiyga) (excess of - 102 unl abel ed |igand,
"1 pn) by, neans of GraphPad Prism (G aphPad Software., Inc., USA).
Functional reporter gene assay Materials: Al chenmicals are pur chased.
"~ from conmeFuhatiopaiir reporhert gendi ghsay pur| ty availabl'e. 10 Cell culture:
Stably.4 ransfected LTK cells. (ATCC No. CCL-1-..3) which harbor the GiRH
receptor and have heterol ogous expression of cAI\/P—responswe el enents and

a CW i nMaherpedast er-driven l'uci ferase reporter gene are 15 errpl oyed to
-carry out Aym%h@aﬁhau@veafxté Qﬁuf&sbsse&' h?;r&ﬁ' nﬁge%c‘i'éllt isqtebd Ny
rredlum(lnwtrogen Technol ogi es, . wth pen|C|II|n-(100
LU/, %?r’ébslaﬁ?téuﬁuifetx Wg%f?bland gl ut amne (0.01 nol/1) and .10%
fet al calf serum (FCS;. I'nvitrogen 20 Life Technol ogi es, Germany) on pI astic
ti ssue cul plates (Nunc, Germany, 245.x 245 x 20 m). Testing: 80%
conf | gnt +e-pl ates are washed twice with 25 50 m of = o

phosphatstmyemmaamed(m ard 1she(ATCt Nohe@CL-Wi.Bh. -whigisi n EDTA
sol ution (hovitrogenli fg @%e%%c?? ggﬂdwanﬁgveTh%ggé}&@#&gel et ed
00xg for nin a

by centrifugation at 2 aboratory.”  centrituge
. (Kendr o, ap¥essionThefce/tAMpeiresponsiye rebempersiedand 3an @fVassay

rredl um (1 i {REEN detdefot e dVURD] §5ci B3R ) ribbieReNi ghhbi rh:§e100

LU/ m
) emnployed to carry out functional 1nvest:1.gat10ns

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/1l) 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 _sal:Lne (PBS)  and then
- detached -with trypsin EDTA solution (Iniritrogen 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 as'séy medium (Invitrogen | Life
Technologies, Gémany) with penicillin (100 I.U./ml},
streptomycin _.(0.‘1_mg/'m1') ~and . glutamine (0.01 mol/l) and-
10% fetal calf serum {FCS; Invitrogen - Life
_ . T'echnologiés,- 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 ou_t_ on' white 96-well microtiter




streptonycin .(0..1 mg/m) and .glutamine (0.01 nol/1.) and 10%fetal cal f
'serum ( FCS; Inwtrogen Li fe Technol ogies, Gernany), and the cell count is -
3.5 deternmined by Trypan blue staining in .a Neubauer counifdgec®fber. The:

cell . suspension is adjusted to a. ~ entration of 1x104 cells/ 100 | with
~assay nedi The cells are set out on white 96-well. migrotjiter 103 for
18 h. pl atéTaFES’st(ﬁp & e d i #RAbAPS egh in rﬂ:‘hbﬁ‘?%ﬁ‘b%oéarry out

‘the test, €festl8shbstances are diluted as 5 10 mM DVBO solutions in assay
mediumto 6 tines the final concentration errpl oyed. 25 | of the test :
substance are added to 100 pl of cells and incubat ed at 37C, 5% CO2 for 60

m n. Tri pt 8PelAFYD-Othetiea REpE Ro| ifersdm S‘obatanqe$6anrm @hmuteﬂd) as then

added, 5 ol 1 ovwes tmsmcgeaﬁtgangga_lﬂl , % of o nghation is
fol | owed b adﬂetlon of .50 g of léfg,ls§ deT%%/%l on b 1% ?FucL‘?itf'g PE Life

Sci ence) -a tﬁ-oé‘ LupRtayeduni Fdmatler ‘€ NGthFS test
‘Labt echnol sgbssaﬁabl-laréeadaéa) toEvabualli @F felhe SN RSBAKES PLace after

calculatl on Ofat ian conpared with untreated stinmulated cells,
af ter subtrac?1o%%o¢8%t#e] %4 i"fdt-ated control, by means of GraphPad Prism

(G aphPad Botpberelimc (D-PEp6-GiSAl) pRoAL beanatdalalty day teans/ ®f VM
(Accehbys,lscﬂg@ﬁna 9801 ' £ Poud nk RABLII00 UARELY A7 FORYNds 293

- to 306 are I cate ta
- NaneExanmpl€ud@s &hdl-Hunan bi ndi ng No. hunan EC50triptorelin [MECS0 [M .
- Phenyl met hl}ﬁCllilﬁélt@;&g) 1329&%1(1%?@&0768 0. %gﬁl%%%? [&£ (3BY gal [[£S)-1-.
(an]nocarquﬁgfé%te Bugggr]%?dgﬁkgg,ong Life 801ence) and
measurement in a Lumistar luminometer - (BMG

15 Labtechnologies 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 - Inc.,
20~ USA) or alternatlvely by means of OMMM (Accelrys,

- Germany) software.

The ECse values obtained for compounds 293. to 306 are
1ndlcated in the table below. |

25 _ : -
: Compound Name : Example. Functional | Human binding
' No. - human ECsp | triptorelin
Ml ~ ] .-ECso [M]

Phenylimethyl [ (1S, 25)-1- - 293 0.000000762 ©0.000000332
ALLBR)-3-[[[(18)-1- : 1. T T
_ (amlnocarbonyl)-2—methyl—
| Propyllamino] carbonyl] -~
6, 8~d1f1uoro—2 ;3,4,9~
tetrahydro 1H-carbazol-3-
{1 ¥1llaminolcarbonyl]-2~
| methylbutyl]carbamate .. : ' .
| Phenylmethyl [(18,28)-1-~ - 294 0.000000089 0.000000036
{ [IL(3R)-3-[{[(18,28)-1~ ’ -
| (aminocarbonyl)-2-methyl-
butyl]amino]carbonyl]-8-
methoxy-2,3,4,9-tetra-
hydro-1H-carbazol-3-
yl]amino}carbonyl]—z-
1 methylbutyl]carbamate




"6,.-

- met hyl but

di fFuoro-2; 3, 4, 9-. tetrahydro 1H-carbazo| 3 yI]am noj carbonyl] 2-. ‘

8-d
nmet hyl butyl ] car bamat e Phenyl met hyl. [(15; 25) - 1- 2940 0000000890. 000000636 _. .
[T[(3R:=3-[[[(1S, 2S)-1- -(ani nocar bonyl)-2-nmethyl - . butyl ] &hins)2986 bonyi - 8-
met hoxy- 2, 3 4, 9 tetra- hydro 1H carb -3- yI]an1no]carbonyI] 2-
et hyl but PEEE Iy {(1552S) b 68500 00YI0PORIGSh dHeTE0t 18
[[[(3R) -3 ﬁ I§_§ ?g% 1§ aggngear bopyl 7=2- mpt F R _
butyl]an11qt&ﬁ; é ﬂé aror2,3,4,9 tetra- hydra-lHacarbazo1~3; ‘
yl ] ami.no] cgggggg u.yblcarbanate Phenyl net hy : ‘

=

(18, 29)- Laggmmat)éoglgmc&%a 0002 LL[ (3R|-3-[[[(19)-
(am nocar p ()1§F@g§ﬁyidlbylyllam ho] car bopyl1-6,8- =~} . = -
di chl or.0- P81 4iid18htBonyl ypdr o- 1H-car bazol § 3- 'yl ] ami no] car bonyl ] - 2-
/i& ]&%ﬁgq?cgﬁggmgﬁgﬂhyl [ (1S, 29)t1-2970. 0000p02840. 000000482
(ani nocar gl%ﬁ-qtnyuar&wic bD@@MbdooiQ - §eHcude23, 3 4, 9--
.tetrahydraiﬁirﬁﬁngaq@tt )gaglanlno]carﬁﬁhyl -2- et hyl bubyl]carbanate
Phenyl met nybimidckarZeonyily 2082009000288 [[[(BR-3-[[[(1§-1-
| butyl]amino] carbonyl]-6, 8-
| dichloro-2,3,4,9-tetra-
hydro-lH-carbazol-3-
yllamino] carbonyl]-2-
methylbutyl]carbamate : _
Phenylmethyl [(IS,ZS)—lu 222 0.000000284 0.000000482
f(E(3R)-3-[{[(18)~-1~ : - '
{aminocarbonyl)-2-cyclo-
hexylethyllamine] carbonyl]} : .
-6,8-dichloro-2,3,4,9- i -
tetrahydro-1H-carbazol-3~
vl}amino}carbonyl]-2-
methylbutyl]carbamate : _ : ,
Phenylmethyl [(1S,2$}—17 ' 298 0.000000288
TEIGER)-3-[T[(18) -1~ g ‘
{aminocarbonyl)~2, 2~
dimethylpropyl]amino] -
carbonyl}-6, 8-dichloro-
12,3,4,9-tetrahydro-1H-
| carbazol-3-yllamine] -
carbonyl] -2-methylbutyl]-
carbamate [ . : :
Phenylmethyl [(18,2S)- Tis T 299 | 0.000001497 | 0.000001307
[{[(3R)-3~-{[[(18)-1-
{aminocarbonyl) -3-phenyl-
1 propyl]amino]carbonyl]-
-16,8-dichioro-2,3,4,9-
| tetrahydro-1H~-carbazol-3~
. yl]amlno}carbonyl}—z—
Ey methylbutyl]carbamate R T
- | Phenyimethyl [(1S,28)-1- | 300 | 0.000000017 [ 0.000000023
[{T3R)-3-[[[(18)-1~ o L R
(aminocarbonyl)-2-methyl-
| butyllamino]carbonyl]l-6,8~
dichloro-2,3,4,9-tetra-
1 hydro-1H-carbazol-3-yl}-
. -] -amino] carbonyl]-2~cyclo-
| héxylmethyl] carbamate




(ani nocar bonyl )-2, 2- di met hyl pr opyl ] ami no] - car bonyl ] -6, 8-di chl or o-
2,
C
[

3,4, 9- tetrahydro | H carbazol - 3-yl Jam no] - carbonyl]-2-methyl butyl]
arbamat e Phenyl methyl [ (1S, 2S)-1-2990.0000014970. 00000130% June 2006
[[(3R) 3- [[[(1S) 1- (an1nocarbony|) 30§henyl proPyl]an1Po]carbonyl]

6, 8--di chl.o 7 ‘ eaghazol vl lam nolc
methyl but y %’1 mﬁgﬂf"él @S; gt (188 ] FETTo TNy o&xWozsg
[[[(3R)- 3-[}& %i’r - 2-nmet hyl -~ butyl ] am] noj. Ear b?)]nylz] b, ? _
di chl-or o- 2 h 0 af bazol - 34yl ]- amrio}carbonyl]-2-cycl o-
h:a>c<yl met hylﬁgzggggﬁ%ﬁgﬁgﬁgg hyl (1S, 28) {1- 3010. 00009¢01760. 000000588
[[[(3R) - 3|ty 1S RSk og a5 DOXY) - 21 met hy| byty!] - am nof carbonyl] -6, 8
di chl or 0- 4,3,14mPnd Fdd @)y §iL9- 1H caf bazol - -yl ] am no}carbonyl]-2- |-
nethylbutyhk@ggp@@@grqapgggm$g§thyI (13) 1-3020 0000003240. 000000475

3R) - 3- Ihé@ﬁﬂl [ LdrUUIyI 2 1 =7
LL'E §/I ] Zim r%&f@w drt ,{ggggljﬁ__glhl or o} 2, , 9 ,‘[Oetbbooo??zd; )afFl?%%qﬁooﬁ’Zél -B-yl]-
anmi no] car jo@k hodshtbny1) -2 -methyl - '

butyl]lamino]carbonyl]-6, 8-
dichloro-2,3,4,9-tetra~
hydro-1H-carbazol-3-yl1]-
aminc]carbonyll-2- (4-

| hydroxyphenyl)ethyl]-
carbamate . . .
Phenylmethyl [(1S)-1- | 303 0.000000021
HIII(3R)-3~[[[(18,28)~-1-
(aminocarbonyl) -2-methyl-
butyl]amino]carbonyl]-6, 8- -
dichloro-2,3,4,9-tetra-
hydro-1H-carbazol-3-y1]-
amino] carbonyl] -3~ (4-

hydroxyphenyl ) propyl] -
carbamate i : . .
‘Phenylmethyl [(1S)-1- 304 0.000000018 ’ 0.000000038

{ LECGR)-3-[[[(18,28)-1-

. (aminocarbonyl) -2-methyl -
‘butyllamino]carbonyl]-6, 8~
dichloro-2,3,4,9-tetra-
 hydro-1H-carbazol-~ ~3-y1]-
amlno]carbonyl] -3-phenyl-
propyllcarbamate ) i
-} Phenylmethyl {(18}-1- 305 0.000000056
([[(3R)-3-[[{(1S,28)-1- : ' _
(aminocarbonyl) ~2-methyl-
butyl]amino]carbonyl]-6,8—-
dichlore-2,3,4,9-tetra-
hydro 1H-carbazol-3-y1]-
; amlno]carbonyll -3-methyl-

- | butyl]lcarbamate R S TP

Phenylmethyl [(18)-1- 306 | , -1 -0.000000077

[Ef(3R)-3-[[[(18)-1- ' -
{aminocarbonyl) -3~-methyl-
butyl]amino] carbonyl] -6, 8-
| dichlero-2,3,4,9-tetra-
hydro-1H-carbazol-3-yl1]-
| amino}carbonyl}-3-methyl-
| butyl]carbamate




hydr oxyphenyl ) et hyl ] - carbanmate Phenyl nethyl [(1S)-i -3030 1000000 221

[[[(BR)-3-] [[(1S, 25)-1- (am nocarbonyl)-2-nethyl -

“butyl ] am no]carbon |]1-6,8- dichloro-2,3,4,9-tetra- hydro- ]lHl—Juﬂdm{BSol-S yI]
am no] car b¥Ry P195 1837hydroxyphenyl”) grddpyl ] - car baneR STLERIRMA S hy |

T(13) - 1- SH0. 0000000180 000000038 [[[(3R)-3-[[[ (1S, 28) 1-- B o

(am nocar bonyl ) - 2- met hyl - but yl ] am no] car bonyl ] - 6, 8-

di chloro-2 % ma- tetra- hydro-1H carbazol -3-yl]- am no] . - -
car bonyl] g enyl - pr opyl]car bamat e Phenyl net hyI [(1S)-i-3050. 000000056
[[[(3R)-3 [[[(18 2S) - 1- (ami nocar bonyl) - 2- net hyt -

but yl ] am n@lcarhoeas}nifaoféna o#i €Rkopendral 48kl aa(zhydr o-1H carbazol -3-yl] -
am no] car bonyl j - 3- met hyl - but I] car bamat e Phenyl net hyl

[ (1S)-1-3060. 000000077 [[[(3R) 3-[[[(is)-1- (am nocarbonyl)-3- rret hyI

butyl ] am no] car bonyl ] - 6, 8- hik’g R%3, 4, 9-tetra- hydro-1H carbazol -3-yl]-
am no] car bonyl ] - 3- et hyl - buf Aanete 14 June 2006 WO 03/051837 106 -
PCT/EP02/14344 CLAINB

in which

_ the radical R is a hydrogen atom, a C2-Cg alkenyl
10 or a ©;-Cg alkyl radical and may optionally be
' substituted by an aryl, hetaryl radical or the
- group -COOR', where the aryl or hetaryl radical
may be substituted by up to three substituents
which are selected independently of one another
15 ~ from the group comsisting of -NOz, -CHs, -CF3,
| -—OCH3, -OCF; and halogen atoms, and _ |
the radical RY is a hydrogen atom, a Ci1-Ciz alkyl
a C1-Cia aralkyl. an arvl, hetary'l rad:l.c:_al or the
group -COCH: and may optionally be substituted by

20‘ - one substituent selected from the group consisting
- of -CONH,, -COCH;, -COOCH3, -S0,CH; and aryl
‘radicals; -

_ the radicals R?, R?), R* and R5 are each

25 independently of one another a hydrogen atom, a

halogen atom, the group -COOH, -CONHz, -CF3, -OCFi,
 .-NOz, -CN, a C;-Ce¢ alkyl, a C1-Cs¢ alkenyl, a Ci1-Ce




1. A conpound of the general forrmula (1) R7 in which the radical Rl is a
~hydrogen atom. a C2-C6 al kenyl 10 or a Cl-C6 al kyl radical and may .
optionally be substituted by an aryl, hetaryl radical or tihdunag?idbp - COCR'
where the aryl or hetaryl radical ma}OBe-substituted by up to three
"~ substituents whi ch are sel ected i ndependently of one another 15 fromthe
~group consi stin@YFOXRCR,a -@HE12 - GRBalkybcH3an- mlangrhab@gémétons and
~the radical R |]_sa@1$a/ﬂ,rogen atom a Cl-Cl12 al kyl, a Cl-Cl2 aral kyl,
aryl, hetaryl radical or the group -COCH3 and may'optionally be
substituted by 20 one substituent selected fromthe group consisti ng of

- CONH2, - COCH3, t0GHR)ie @3 dad ahy gﬁca.dbcal-somﬁe" r adicomré, R2; - R3,

R4. and 5are ea gj,nde ent gone ant nato a
SRk CRAT e 0L, Sl RgRRaRen o

hal ogen atom th
al kyl, a Cl-C6 a‘fhaeqi’ylls aommaa:alyoxybsalmt@azbyauheah:aduk:alrsamscal R6
~aral kyI an aryl,.f gretaryl is the group - CONRSR9, -COORS, 5 -CHZNRSR9,

-CH2R8, -CH20R8 or a Cl1-Cl12 al kenyl gadical, which is optionally
substituted by tHeraditazadisalsR RendRer ereheaghdiedrpergenhdyRo are

each independentdy oRé anetaast Lierhﬁafa@g:@gseoﬁt ogn g~ @}2 Al kyk, a 10
Cl-C12_ aral kyl, t§§ 1-Cl2 I?L iral kyI an ar etaryl radical, each of
whi ch may be  subgfttut 882 %9" one®orCridne §¥ﬂ)%élliat]u ffds” 881 eBE¥d PBm t he
- group consi sti nhettdr§1=-NtaiMEt anedatial ofemhdchnenayl baheubstibeteadi cal R10
Is a hydrogen atbgzm o?ieClogl more substituents selected from the

group consisting of -OH, -NH,, -CONHR'®, -cooRr?!®,

-NH-C (=NH) ~-NH,; and halogen atoms,

15 where the radical R is a hydrogen atom, a C;-Cia

alkyl, a C;-Ci; aralkyl, an aryl or hetaryl radical

and is optionally substituted by the group

—CON(R11)2, ‘

or where the radicals R® and R® may together form a
20 cyclic structure which consists either exclusively
" of carbon atoms or a combination of carbon atoms

and heteroatoms;

_ the radical R’ is a hydrogen atom, a C;-Ci2 alkyl, a
25 C1-Ci2 alkenyl, a C;-Ci; aralkyl, an aryl or hetaryl
" radical, the group -NR'@R'?, -NHCORY, -NHCONHRY,
-NHCOORY or ~-NHSO,R** and may optionally be
. substituted by one or more substituents selected
» from the group consisting of -0OH, -NH;, -CONHs,
30 ~ -COOH and halogen atoms, '
' the radicals R and R'? are each 1ndependent1y of
one another a hydrogen atom, a C3;-Cs alkenyl or a
C1-Ci2 alkyll radical and may optionally Dbe
, - substituted by one or more aryl or hetaryl
35 radicals which in turn may be substituted by up to
' three substituents selected independently of one
.:another from the group consisting of -NO;, -CHs,
-CF3, -0CH;, -OCF; and halogen atoms,




al kyl, a Cl-Cl12 aral kyl, an aryl or hetaryl radical and is optionally
-substltuted by the group -CON (RIl) 2, or where the radicals R8 and R9_may
~together forma 20 cyclic structure whi ch consists eithet B8 vely  of
carbon atons or a conbination of carB88 atonms and heteroatons; the radical
R7 i's a hydrogen atom a Cl-Cl12 a[“ry a 25 Cl-C12 al kenyl, a Cl-Cl2

aral kyl, ~an’ ar yfndr ther F3dieaH ighe ghrpdpCoRRL 2. - AHERES:

- NHOONHRI 9; -.I\&m%orcl-wtﬁ@ﬁaénﬁnd aaxclogu ofehivyDe aﬁubﬁty‘lt uted by
one or nore substtu?}&tts sgl ecteﬁi from group consi st ng - NH2,
-CONH2, 30 - AVogerr Higi. 3Y &ﬁ& hé‘i‘ r offPERHETE gﬁp é?ﬁm sti ng
of -NQ2, the rasiuloststkRi&] abg Rk ave essde | adbpehdanhky cfelearteedanot her

hydrogen atom a.¢2- (8 al égg&b 0501?51&11%2 c?lf Kyl adig&llI 'and

ra8| cdl s which

optionally be substitute oné or “TpreéTar étar

inturn nay be s%t.t@@%ad . t oN (Rhtee S‘tQE_QR uen-tC@CEbI ecE@NH:
-independently of m%ﬁ@ 1 QU3 QY Atons, - 108 4 June
2006 and the radica R14 is a (Pir ogen atomgl%z{‘4 C1-CiZ alkyl, a Cl-C12

al kenyl, a C1-C12 aral kyl, -an aryl or hetaryl radical which may optionally
be substituteduhy eME PEATBAESSEBSIR®UERRS 1ol ect eshd fnfoarbh%a@jmuD

consi sting of - - -OR11, -CF3, - 1)2, - OCOR",

| COO\J% CONH2, {\I%&B%:%‘flx NH%O@&?L gheY og%ng;{ n‘)at?lﬁe Padi cal s
Ra, Rb, R . Rd;aRegemchﬂ?im,arﬂneaghouﬁzO COdeeHdem{by eCFpne—mﬂm,her a
hydr ogen atom al o o] he p 31 - NO2,
-CN, a C, - CGaIEkiET/CP % El)xé aa%}g?’ylcbrsr?e]tk 'ralca with the

provi so that tHEEfeﬁmﬂom&ﬂmalt:he gener al

15 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 acid, 3-amino-6-methoxy-1,2,3,4~

. tetrahydrocarbazole-3-carboxylic acid, 3-amino-6-

20 "~ benzyloxy-1,2,3, A-tetrahydrocarbazole-3-carboxylic
acid,- 3-acetamido-1,2,3,4-tetrahydrocarbazole-3-
carboxylic acid, methyl 3-acetamido-1,2,3, 4-
tetrahydrocarbazole-3-carboxylate, (-)}-menthyl 3-
acetamido-1, 2, 3, 4-tetrahydrocarbazole-3-carbox-

__25 . ylate or 3-tert-butoxycarbonylamino-1,2,3,4-tetra-
| hydrocarbazole-3~carboxylic acid. ‘

2. ..The compound as. claimed. in c¢laim 1, where the
radicals R®  RP, RS RY% R® and R’ are hydrogen
30 ‘atoms. '
3.  The compound.as claimed in claim 1 or 2, where the

radical R is a hydrogen atom.

35 4. The compound as :claimed in any of claims 1 to. 3,
. where the radicals R?, R}, R! and/or R® are not

- . hydrogen atoms.




formula (1) is not selected fromthe group consisting of
'3-am no-1, 2,-3, 4-t et r ahydr ocar bazol e- 3-carboxylic acid,
3-ani no- 6- met hoxy- 1, 2, 3, 4- t et r ahydr ocar bazol e- 3- carboxylﬂéJ§@¢aWMB ari no- 6
20 benzyl oxy-1, 2, 3, 4- tetrahydr ocar bazdlog- 3- car boxylic acid,
3-acet am do- 1, 2 3 4-t etrahydrocar bazol e-3- carboxylic acid, nethyl
3-acet am do51,2, Bha.- eamalydr ésar bazbined3-ar bﬂoaphraté (w})emnttﬂml 3-

acet ami-do- 1, 2, 3, dali£ts BRYR? 0ogr bazole-3 ﬂsatﬁ&gx iRy gﬁa]%n%&y of

3-tert-but oxycarbonyl am no-1,2,'3,4-tetra- rocar car boxyl i c acid.
2. . The conpou?dP SF | BRI PP ot Gilm I‘C]vvr%?e'qqirb radicals Ra,. Rb, R,
Rd, Re and Rf are hydrogen 30' atoms. 3. The conpound as cl ai rred I n clai m
1 or e ~_radi cal |s a rogen, ato 35 4. The compound as

cl ai madélvh ény of %I ST, V\/ﬂ%’r ‘ghe”f aéﬁ ke, ,r“T-?4tg‘ﬁd/ or R5
are not hydr ogerompomsd isl@&le&teﬁhefmrrpmmdgmupl abﬁeﬁistﬁ]ngl aifm 4,
where the radi ‘Fﬁf,] R4 and nde f not her the
group -CH3, -d C%ﬂrlén%i% 6. The corﬁ?(’jgzngd <1_P[‘21 ?’%3_% ﬁ[c[c@%%g wher e
the conpound .s(wwqumfmwmq@mmmmﬂmwﬂmt hyl

[ (1S, 29)-1- [[[(33)3 &Iil’t{é@a yAdro-8-met. ][I-f—carbazol -3~

(am no rbonyl ) I propy am no] car on
2 3, 4, tetrahyG'IfFZJol ‘b?a‘ﬂﬁt@lj}?ytyl]carbamate,

“yI'] ani no] Carbomﬂe]nﬂm@iﬁmlﬂu(tw ]mﬂblaﬂ{e{t{i(m) -3-[{{(18)-1-

e i

0
E%

o

1]] 661111'10] carbonyl 1-6-

chl oro-2, 3, 4, 9- tCElﬂrtHiwcH,d» ﬁH—%etrdla:aﬁydﬂr—o 1H-carbazol-3- :
vl Jam nof car bony a%lﬁalwwﬂlc%@mb&%J%%&ma@e@ta@@
[(1S29)-1-[T[(
(ani noéar bonyl ) PRemstlmatdvdpy| | ani nd)(@8s BB yFL [ (3R} -3-[[[(18)-1~
2, 3, 4, 9- t et r ahy iz SroPRirMOR 1Y H L HNEAIr350y1 1 amino] carbonyl] -
yl ]am nq] car bon%l ]3 % et hyI blI!ll)H Jcar bamat e.

tetra -8~methoxy~1H-carbazol-3-

yllamino]carbonyl]-2-methylbutyl]carbamate.

'20:__7. ‘The compound as claimed in any of claimé 1 to 5,
where the radical R® is a hydrophobic radical which
includes alkyl » aryl and/or hetaryl structures and
which carries a hydrogen bond donor-acceptor
system at a distance of f_rom two to -four single

25 . bonds,- counting from the carbon -atom  substituted
by the radicals R® and R’. ‘

8. .~ The compound as claimed in claim 7, where the

= radical R® is selected from the group consisting of
.30‘ _ .@ phenylalanylamide residue, an isoleucylamide
- residue, a valyl-4-aminobenzamide residue, a

. valyl—-NemethYlamide residue, a methyloxymethyl-4-

pyrj.dyl radical, a ‘carboxyl radical, an ethyl
propencate residue, a carbonylvalylamide residue,

35° . a  carbonylthreonylamide residue, - a cyclic
B carboxamide . residue, a. | 4-carboxamidophenyl-
‘carboxamide residue, a methylaminomethyl-2-pyridyl
radical, a .carbonylvalinol residue and a.

methylvalinol residue.




20 7. The conpound as clainmed in any of clains 1 to 5, where the radical
R6 i s a hydrophobic radical which includes alkyl, aryl and/or hetaryl .
structures and which carries a hydrogen bond donor - acceptlédunasibem at a
di stance of fromtwo to four single 261®onds,- counting fromthe carbon

- atom substituted by the radicals R6 and R7. 8. The conpound as cl ai med

in claim.7; where. -the radical R6 is selected fromthe group consisting of
30 a phenylal anyiasti @%mb@ﬁhﬂueasarbla%.%&i'ciha”b@% ?S' durﬁeaé the
e e,

val'yl - 4- an1nobenzan1de(%e3| ech vaIyI N- et h res
met hy| oxymet hy| -Z2TRRIRGHS d From mgrpm @armaﬁleshﬂf
pr openoat e reS|dﬂﬁﬂuammambdnykVﬁByEsmLmeEE@$BHM83 P (19y-2- amln0~

car bonylkt hr eonyl R N r boxam de res
4- carbo%anldophéﬁyx% car%J'lh H@tﬁé')ﬁﬁ@'ﬁg FarP X@Sﬁyl 2-pyri dyl

radical, a carbéhﬁhﬁaMﬂhﬂtrahedmduéﬂamar®azmﬂPBYbiabmmnb]Fe5|due 110 9

-Th d. d | ected f
o group const S i ot arsRs R I ERE RS TP és[[s[e<?‘é> “2-an no-

the group consisting 0 eny
5 2-0x0- 1- ( phenPhyeEyH yI]an{h%$6%$bohy[I[(3R) -{ri(18,28)-1-

2,3,4,9- tetrahYQ%ﬁn%Htﬁ%bBﬁ Qh =3- Mbkﬁgﬂﬁﬁk 1]am1no]carbonyl]—

F?;go ]12[FFE %bgt%r%%%%agggr? lH car ggg& I—yl]aun_lno]—

(am nocar bonyl ) c2rbenfyl batpbtheboejtdchebynhtd) .
ga?bgngl}e;r§2¥gh%83?hﬁﬁﬁgiégl egylﬂ%ilayj 1 -3-[00(s)-1-[[14-
[ (1S, 2S)-1- [[[(3&%130FPFPQSY119P§P¥11émmnn@carbonyl] -phenyl] ami no]

Tt oar havol 3”5?‘@%%9%%?%%%?#‘“94‘??%9%5 ?bufi/r?t% BRI 4Ry oty

(1S, 29) - 2- net h{H-Far ?eghy?azy Jamgnolcar onyl

t et rahydr o- 3- [ hétBy1Bu Pl IWarbahé £t hyl ami no) - carbonyl ] propyl] am no]

carbonyl]-1Hcarpazolidinyl  [(1s,25) -2-methyl-1-[{[ (3R)-2,3,4, 9~
tetrahydro—3-[[[(1S)—24methy1—1—[(methylamino)~
carbonyl]propyl]amino] carbonyl]-1H-carbazol-3-

20 yl]amino] carbonyl]butyl]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 3-12,3,4,9-tetrahydro-3-(3-phenylpropyl)-1H~
carbazol-3-yl]-2-propenoate,
phenylmethyl [(1S8,28)-1-[[[(3R)-3-[[[(18)~-1-

-~ (aminocarbonyl) -2-methylpropyl}amino] carbonyl] -
‘ 2,3,4, 9-tetrahydro-1H-carbazol-3-yl]amino] -
30 . carbonyl]-2-methylbutyl]carbamate, .
| phenylmethyl [(15,28)-1-[[[(3R)~3-[[[(1S,2R)~1-
- (aminocarbonyl) -2-hydroxypropyl]lamino] carbonyl] -
2,3,4,9-tetrahydro-1H-carbazol-3-yl]lamino] -
‘ _ carbonyl]—2-methylbutyl]carbamate,
35 - phenylmethyl [(1S,28)-1-[[[(3R)-3-[[(28)-2-
. {aminocarbonyl) 1~pYrrolidiny1]carbony1] -2,3,4,9-
tetrahydro 1H~carbazol 3~y1]am1no]carbony1] -2-
R methylbutyl]carbamate '




20 ylI] érﬁ no] car bonyl ] but yl ] car bamat e,

. 2,3,74,9-tetrahydro-3-(3-phenyl propyl ) -0 (4-

:pyrldlnylnethyl) 1H- car bazol e- 3- net hanol , S 14 June 2006

2,3,4,9-tetrahydro- 3-(3- phenylpropy+)1ll+ carbazole 3-carboxylic acid, 25

ethyl 3-[2,3,4,9-tetrahydro-3-(3-phenyl propyl)-1H

- carbazol - 3-yI] - PHBp&dRE,  phenyl rﬁéﬁtﬁyzspfilsIQSﬁMf@f(B@ss—Jgf[('15)-1
i3, (am nocar bony(an -0 R0l 3 O 1 -y1 | carbony1) -

2,3,4,9- tetrahy%aqbdﬁkc%yggpﬁg am ng] 30

car bonyl | - 2- net ﬁH?h LirarRaredny.

T(1S,2S)-1-[[[ ( 38)1-Brid] cESHRY1]~-2-methylbutyl] carbamate) ,

(am nocar bonyl ) - 2- opyl]an1no]ca F y
2, 3,4, 9§tetrahy&§ug%ﬁLcar azol - 3- yI]anln 28 £é) 1-{[TR)-3-1114-

carbonyl] 2- met hyamigopardonyaiphenyls aptiewy) lcaebbuy 1] €253, 4, 9-
2S)-1- 3R) - 3- . rhQ cgrbonyl]-2,3,4,9
'te%rahgggg 1lkc§%£azo ﬁgp lﬁanlno%éggrglkh]%?g le%kﬁ#ﬁ%hyl?carbanate, -
111 phenyl et hieHy JearppeRe3-[[(29) - 2

(am nocar bony!l )Q(;Balaytgr @eltbah b 3-)YBl-e8LRGIBkbpy 1) -N- (2-

' 2,3,4, hyd
]an1ﬁ%}§;;goﬁf&%l 3W§E§H f@é?ﬁﬁﬁﬁ?@}e 3-BRENGRABERGH

S, ﬁszj 1- l[u(mﬁ‘ﬂ&ltn[athyl(am nocaf bmyispheﬂwﬂ(a{mndqammwﬂbrz ? 4, 9-
r r Q me ar banat e,
Y ISt el AR e R AL

,_;;<
CDA_

9-tetrahydr ropy
i nyl met hy I?e§kﬁearﬁazgabYQIQEﬂHaqanbﬁepl prebyambn by

2S) - 1- [[[(§§¥b3n%ﬁpLQB%eEhylbutrllc rb te,

rgé%nethyl am noj car
tetrahgdfo 1ﬂFE§F5 Bara-Ir é#ﬁho} (hydroxymethyl) -2-
onyl ] -2- nEthﬁthylykbpﬁlbaﬂatgrpﬁ ylﬂro yl) ~1H-carbazole-3-
, 4, 9- tetrahydrobhkéﬁ $% hydr oxymet hyl
hyl propyl] 3PPy %‘b e lH-carbazoIe 3-
25) 3-methyl-2 [[[2,3,4,9ftetrahydro—3—(3—

= phenylpropyl)-1H-carbazol-3-yllmethyllamino]-1-

20 - butanol.

i
S,
d
b

.z 10. The compound as claimed in any of claims 1 to 5, 7
or 8, wheré the radical R’ is a hydrophobic radical
including alkyl, aryl and/or hetaryl structures.

25 .
11. The compound as claimed in claim 10, where the
radical R’ is selected from the group consisting of
foo..a -2,3-biphenylpropionylamino' . radical, an

R '..indanoylamino radical, an indolylacetylamino

30 - radical, a - 2-naphthylacetylamino radical, a 3-

' propionylamino :radical,_ei phenylmethylcarboxamide
-;residué which .is substituted on the arcmatic
- 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




car boxam de and (2S)-3-nethyl-2-[[[2, 3,4, 9-tetrahydro- 3-(3- -
phenyl propyl ) - 1H car bazol - 3- yl]nethyl]an1no] 1- 20._ butanol. 10.. The ..
~conpound as clainmed in any of claims 1 to 5 7 or 8, whetelunk@0pédi cal R7
i s a hydrophobic radical including-altkgl- aryl and/or hetaryl structures.

25 11. The conp claiped in clai.m 0 e e the radical R7 is
sel ected frOn]tﬁg Gﬁ@ﬁﬁ “Conti %3 T terahyaire 3 (dhewp2r Spi onyl ani no

radical ,- ifﬂﬂmnhﬂﬂymprbpyﬂMdminoFulHJMaﬁﬁﬂZ@QeB¥b@UbﬁQb%%yuqdiCa|,
2- naphthylacetylamwg&rqgl gﬁi onplonylan1no radical, a
phenylnethylcarboxan1 &' “h is substituted on the aronatic

system a phenylﬁﬁ%yﬁ&dﬂd@)résﬂ@manmmﬁnbonpﬂéﬁ?#pemhyﬂpma@ydak -35 12. The
conmpoung as. clajgﬁ¥§|y1dyﬁydydl HJM£§§% Hh61)ca0RAN0d (s sghect ed fromthe

group consistin of 112 une

N-[[(3R -2, 3,4, 3 hygﬁgﬁyyﬁmon%@}qgnpazole 3-carboxamide,
di phenyl pr opy! ) atms)ohv- 11690026k Frateh 686990 b L ek ryab¥bpk13apar t am de.

(3R -N-[(19)-1-(a ar ropy
[ (2, 3- di hydr o- % %Lgdg tf%§%%égéﬁgﬁyqﬂ& AGEe "3-Y1acetyl)amln°1-
4, 9-t et r ahy dHe-cahibeaphazGl-eatboxahadani de,.

[
2,3,
L 38'- 1S 2- h
(539, Mg (19) 1 (38 20 ep L QoL Bl pecntoromyni-
(
2,

H-Carbazole 3- 2aBhéxaAntesrahydro-3-[ (2-naphthalinylacetyl) -

3S)-N-[(15)-1- b h
D%l O e gL ce

‘ani no] - 1H car badollé£3 a?béxéwﬁdgetrahydro- -1[(25,38)-3-methyl-

N[[(3R-2,3,4, 9- bﬁbﬁahyﬁlooﬁophQ§§e§§lp§o 1h¥h1no]pentyl]—
1- oxo- [(I 0XO0

ami nol- FLcarba§§F ?yikgéggﬁﬁ%9?1s %ifﬁ?rkon%%banﬁﬁiﬂé L-

-aspartamide,
(3R) -N-[(1S) -1- (aminocarbonyl) -2-methylpropyl] -
2,3,4,9-tetrahydro-3-[{ (4-methylphenyl)acetyl] -
7 -amino] -1H-carbazole-3-carboxamide,
20 N-[(1S)-1- (amlnocarbonyl) -2-methylpropyl] -2, 3 4,9~
B tetrahydro-3-[[ (4-methoxyphenyl)acetyl]lamino]-1H~
carbazole-3-carboxamide, _ _
(3R)—N-[(lS)~1—(aminocarbonyl)—2—methylpropyl]—37
[[(3—bromophenyl)acetyl]amino]—2(3,4,9—tetrahydro~
25 ~ 1H-carbazole-3-carboxamide, '
- {3R)-N-[ (1S) -1- {(aminocarbonyl) -2-methylpropyl]-3-
[[(4-fluorophenyl)acetyl]amino}-2,3,4,9-
_ -~ tetrahydro~1H-carbazole-3-carboxamide,
? 1{ R ‘{3R)-N-[(1S) -1~ (aminocarbonyl)-2-methylpropyl]-3-
300~ [[{4-chlorophenyl)acetyl]amino]-2,3,4,9- .
' . tetrahydro-1H-carbazole-3-carboxamide,
-(3R)5N-[(ls)fl—(aminocarbonyl)-2—methy1propy1]—
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)~lHLcarbazole+3—éarboxylate.




(3R -N-.[(1S)-1-(am nocar bonyl ) -2-net hyl propyl ] -
2,3,4,9-tetrahydro-3-[[ (4- met hyl phenyl )acetyl] -
am no] - 1H car bazol e- 3- car boxam de, 20 14 June 2006
N[ (1S)-1-(am nocar bonyl) - 2- net hyl prop¥B] -2, 3, 4, 9-
; 'tetrahydro 3-[[ (4- met hoxyphenyl ) acetyl ] am no] 1H car bazol e- 3- car boxam de,
- (3R -N-[(1S}31- (ErensearpbRf RS2 adaimbddropybhy3of claims 1 to 5, -
[

[(3- bromophenyl7a0@tyli@nb90]1-12 3iffelst ehdYHumP is in the R

- 1H- car bazol e- 3- car boxanm d

(3R -N[(19-1-F h%‘é’é?‘b’o?&A FEo-HeR hAgskepy| prom substituted by
[[(4-fl ucﬁrgphegytl)acxaagliql:a]mnﬁf %;6 -4 gwhen the radicals R® and R’
___tetrghydro- ex3-car boxamni

(3R -N-[(i S)-1- éﬁ%@gﬁboﬁym 2% rﬁh@aopagﬁn% farboxylic  acid

" [[ (4- chl or opheny$jaeetytdhmmjerit; .3, 4,

tetrahydro-| H carbazol e- 3- car boxam de,

(BR -N-[.(i S)-1-(am nocar bonyl) - 2- net hyl propyl]

2,3,4,9-tet 4ahyo%e3q°(f@%nény@ﬁe>qﬂlq:amdwo]m1mlaambalz.o| wherear bbeani de,

35 6, 8- di chl or o- é’oxﬁacﬂzn@'isﬁtda@t‘iré& Folot Ftlﬂi‘sn)dﬁoup consisting of
propyl ). 1H car ba yI | c aC| d and %
6, 8- di RIoroZﬁP -LIT3R)=3-111(15)-1-

" phenyi propyl) - 1I—(—amnh:a:m}:mr&lqaabﬁvey:hgru@robﬂrliuﬂﬂn%QQéranyl1BWhThe )
ere the

conpound as cl ai of | gi

conpound is int Ifécon |gurat%'| %ng‘;tt tﬁghggrrﬁoH Fgﬁgéﬁﬁ’%t futed by the
radicals R6_ and’lRﬁnWmi celrdonydil e a-neRbydai tR7 ] Gaobether, f or m an

al pha-am no car Wylgne%q@q %A&gcbgr)ah etl[gq?@&r_n%l_ﬂé'[grozogpound .as cl ai ned

in claiml, where the conp | ect'e p consi sting of
phenyl et hyl [ ( 18YsiEpxymet [ﬂ(véﬂey smpthyigpopyllamino] carbonyl] -
| g ggn gog ar EF 2?”0) 222 grrat fEMH%?E)&&h@BLﬂ!ﬁ]-éa?cﬁg%)lh]a -yllamino]-
yl ] ami fo] car bon{y® b?h%‘bhérﬁ‘&%g‘V?PHFBiiﬁﬁé’baﬁlﬁéﬁyl net hyl
[(1S 28) 1-[[[ (IRBISAHI[I(X¥SRIF3-[[ {4-chlorophenyl)acetyl]amino] -
2,3,4,9-tetrahydro-8-methoxy-1H-carbazol- 3—
20 | vl]carbonyl]- -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

o 15, where the compound is present in a unit dose

30 of from 1 pg to 100 mg per kg of a patlent s body
welght

17. The_pharmaceutical composition as claimed in claim

15 or 16, where the compound is present in

35 combination -with_~at least one further active
‘ pharmaceutical - ingredient and/or pharmaceutically

.acceptable carrier in the composition.




(hydr oxymet hyI ) - 2- met hyl pr opyI ] am no] car bonyI ]-

2,3,4,9-tetrahydro- 1H car bazol - 3- yl]am noj -

~ 15car bonyl ] - 2- met hyl but yl ] car bamat e, 14 June 2006
(29 -1-[[[(3R)-3-[[(4-chl.orophenyl) aget yl ] am no] :
2, 3,4,9-tetrahydro- 8- net hoxy- 1H car bazol - 3-

yI]carbonyB] ZﬁpmhﬁﬁbudhﬂﬁﬁaﬁﬁéﬁaﬁlHQ %ﬂdcompound of formula (I)
2.06, 8-dichloro-2,3, 4, 9-tetrahydr o-3-(3- phenyl -

propyl)-N-(2- p???‘d?‘?m%‘ﬂre?%y?l}yl?ﬁc"a%%%%%lje 2 MbtHaHh SRIP DS S A
phar maceut i cal corrp05| tion conprising at | east one conpound as clained in
any of clains to 1 The pharmaceutical conposjtion as clainmed in

claim 15, wher® tﬁéoé‘dﬁb’&‘anﬁ FEMPPESEN S FAMHiId HoselBoBRifRom 1 g to 100

- ny per kg of al@au‘iy@%g%nboﬂx WRingltins 114 TAe sphapraeeushisat 1 €0PpPQsi tion as
‘clainmed in clai mI’LS or ere the conpound i s present in, 35conbi nation

Wi'th at | east ohe ?W%%ﬁ’n%ctl Ve g et ut | @3thi ngr 8di entUhripbY

phar maceut i cal é&b@@.ﬁ’@p&@cﬁﬂ PheaRheidral ihke geAPeStitven.orldalusngl 2006 114
18. A net hod fo e aring a conmpound of fornmula (I) according to any of

clainms 1 to 14% conprises: a) producing a conmpound of formula (1) in
which RL is hydrogen by condensi ng a suitabl y substituted cycl ohexanone

derivative with a suitapl substi t ut ed hen ydrazine derjivatiye or a
“salt thereof: b)o)Pﬁ?‘ald‘Eﬂ:’il%gaac%‘ﬁﬁBH Hd © ﬁz)) h WRieh RL s

hydr ogfn b% rﬂacwgg:o@ew tabl Yr Saxbsin g UTaEdsuiﬁéESDg(’YLéltﬂo@?jbﬂr@ékﬂj aOI
suitably substituted am ne opent to give a suita substjtute
carbamate gr otp- Lié H%%e?cﬁg ngkza Jubrdtii § ﬂjbét&BH%SGndanm? ormula (1)

in which Rl icompdiednt hed §ydeogerdiy aaactdulstain didnedesdnete by
deprotonating a conpound, (ﬁ forsrrul a (7I) in wich Rl is hydrogen with a
compound of fdFRHR 3 -S&

c) producing a compound of formula (I) in which R!
is other than hydrogen by reacting an anion derived
by deprotonating a compound of formula (I) in which
R! is hydrecgen with a compound of formﬁla R'-X,
‘wherein R' has the same meaning as R' above, save
that it does not represent hydrogen, and X

represents a leaving group;

~d)  producing a compound of formula (I) by
eliminating a cdrresponding compound of formula (I)
from a solid phase wherein the compound is bound to
a solid phase by a tether severing of which

generates the group RS; or

~e) removing one or more protecting groups from a
‘corresponding'compound of formula (I) in protected

form.




" conpound of “formula (1) by elininating a correspondi ng cdrfigenna0

wherein RL has the sane reaning as Rl above, save that it does not
represent hydrogen, and X represents a |eaving group; d) produci&? a
formul a

(1) froma solid phase wherein thejcogpound is bound to a solid phase by
a tether severing, of which generates the group R6; or e) renoving one or

nore proteeti Nphgr eeppofin@Maa caerihrspondi figy corpeundmefl 1f argruia, (1) in |
protected. for 114a 19., The compound as clainmed in any of clains-1 to 14,
for use in thet@pyISS0 " THE T of a conpound as clained in any of clains 1
to 14 for the manufacture of a nedicanent for the treatnent of

pat hol ogi s@l stiM €3 dregi af e rf?é(dtﬁl%pé%tfiﬁirﬁ@#pid?daﬂfcgft@iéimg1' The use
of a.conmpound as deﬁlned Iin clfaim1l, bu I'ncl udi ng t he conpounds
“specifically exel bfledoirn the gnapufagtoire hef nannkdécamenst medicanent for

i nhi bi ting gongeled #iapiin- red egsithe 1RRriNRNe. s2dtefhendgeapsqclgymeg in claim
20" or 21 wherein the nedicanent is used in nmale fertility control, in

hor mone t her agf Pt TEMITRMISE FRR Sibfertility or infertility, female

contraception and tunor control. 23. A compound as defined in claim1, but

i ncludin he n specifically_exc ed in.claiml, .for_use in nale
fertilitgb%bnf?g ngggfgi fgnéééﬁg%%%tﬁgcé%ﬁgﬁhFiZﬂ? ?h%l@o&ﬁoJﬁ as cl ai ned
in claim1, whgreludiang cehpoundupeunes eciredifioaltlye grodipdednsimsting of

phenyl net hyl [411:32S) - 1-dAdd (3R - RahlbE6i®hrh- of a medicament for
(anlnocarbonygg 2- met hyl'propyl | am noJ car bonyl | -

6, 8- di f | uor o- 2 PG (FHARI- MR lRARSizg hormone.
yl ] am no] car bonyl ] - 2- net hyl butyl ] carbamat e, phenyl net hyl

[(18’ZS%QEI[[%ﬁggﬁgé[LL(%’£¥aéd_in claim 20 or 21 wherein the
medicament 1s used in male fertility control, in
hormone therapy, treatment of female subfertility
or infertility, female contraception and tumor
control. |

23. A compound as defined in claim 1, but including the
compounds specifically excluded in claim 1, for use
- in male fertility control or for female

contraception.

24, The compound as c¢laimed in claim 1, where the
-compound is selected from the group conéisting of
phenylmethyl [(18,28)~-1~[[[(3R)=-3-[[[(18)~1~
(aminocarbonyl)-2-methylpropyl]lamino] carbonyl]-
6,8-difluoro-2, 3,4, 9-tetrahydro-1H-carbazol-3-
yl]amino]carbonyl]—2—methylbutyl]carbamate,
phenylmethyl [(1S,2S)-1-[[[(3R)-3-[[[(1S,28)-1-

. (aminocarbonyl) -2-methylbutyl]amino] carbonyl]-8-
methoxy-2, 3,4, 9-tetrahydro-1H-carbazol-3-

yl]amino]carbonyl]—2wmethylbutyl]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,2S)-1-
(aminocarbonyl)—2—methylbutyl]amino]carbonyl]—6,8—




(am nocar bonyl ) - 2- met hyl but yl ] am no] car bonyl ] - 8-

met hoxy- 2, 3, 4, 9-t et r ahydr o- | H car bazol - 3- _ :
yl ] ami no] car bonyl ] - 2- net hyl butyl ] car bamat e, phenyl net hyl 14 June 2006
[(1S,29)-1-[[[(3R)-3-[[[(1S,25)-I- - 115 -

(am nocar bonyl ) - 2- et hyl but \él ] am no] car bonyl ]-6,8 115

" di chl oro- 2, 3, 4, 996t gRPdRe 31 K EatBarehydro-1H-carbazol-3-

y! %gmz g;)] c a{- FF % 15 %fnliﬁbb)élg%b?&&]l? apbaERhg1 LRRGDY LARL ML e,
Egm' nocar bonyl ) - %ﬁﬁ%’h%&ﬁfél ]][éﬂrﬁnaﬂailbélwl(?%,‘ﬁ‘i [[(18)-1-

di chl oro- 2, 3, 4, 9{tetinahyedbon¥ih carhazhl1Butyl Jamino] carbonyl] -6, 8-

/| i n b ) - hyl & b e heny| et hy
{(%gvggg%i?{[F?é ig_}FFP(¥S??%¥5lgggrgﬁgérb—1ﬁ—ca¥£azof—$—

(ami nocar bonyl ) -2 &wﬂuhéxyrbohyl]ammei:hglbnﬂyizl[] carbamate,
iTam nol Sra‘r’bﬁai?ﬁ“?’%’%ﬁ‘%%ﬂ%ﬂi*’fj&%ﬁéﬁ%ﬁ@? e |
[(1S,2S)-1-[[[( 3“?5’11‘3@???{%@)11?1 ~4 afiy abehekyhethy 2] amihoktdmtbanoblt | ani no] -
o bOr_lyI 128 ?'--di §h$gﬂgc%1§r§T§53 '64{??]%%?&1:1%@1—?51%3? %1?1%%%1_3—hen | met hyl
f?{g?gg&ii:{[%?g¥§f%£?%Tf%%g&éﬂ?fTiZEQethg&butyl]carbamate: P Y
(am nocar bony! ) - B¢ty pnpby | !m'r.iw)]cﬁx bgpwfm— [rr(sy-1-
o ) e S b LSS S i
[(|S,28)_1_[[[(;g@rbpqxqKﬂﬁ»&ﬂdithoro—z,3,4,9—tetrahydro-1H~
G chi'org- 2.3, 4, & Parr by & e ear kg - Bufbchylbucy1) -
yl ] am ﬁ\g] car bon)ﬂ&]ri?%'ohexyl met hyl ] carbamat e, phenyl net hyl
[(1S,29)-1-[[[ ( 3NerdIndtlibd A1s} 289 -1-[ [ [ (3R)-3-[[[(1S)-1-
A T AR TV N
yl ] ani no] car bony,|8-2imdtlopdt, B, J4G sr-lrareatadyy drehanyl dmtdago1 - 3 -
(am hogar bonyl ) T SRR BT oy PSR I agpanate,
di chl ot®- 2, 3, 4, Phesyaerdwvd- |[(H1Sa25azd-{3-[ (3R) -3-[[[(18)-1-
ylTam noJ car bonylahr ZolAr By LpngRYH S LI h ] SR R Bony1] -6, 8-
L dichloro—2,3,4,9—tetrahydro~1H—carbazol—3— _
yl]amino]carbonyl]-2-cyclohexy1methy1]carbamate,
phenylmethyl [(1S,28)-1-[[[(3R)-3-[[[(1S,28)-1-
25 . (carboxy)—2~methy1butyl]amino]carbonylluﬁ,8—
‘dichloro-2,3,4, 9-tetrahydro-1H-carbazol-3-
yllamino) carbonyl]-2-methylbutyl]carbamate,
- phenylmethyl [(18)-1~[[[(3R)-3-[[[(1S,28)-1-
- (aminocarbonyl)—2—methylbuty1]aminolcarbonyl}-G,8—
30. -~ dichloro-2, 3, 4,9-tetrahydro-1H-caxrbazol-3- _
yllamino]carbonyl] -2~ (4-hydroxyphenyl)ethyl] -
carbamate,
phenylmethyl [(1S)-1-[{{(3R)-3-[[[(1S,28)-1-
(aminocarbonyl)-2—methylbutyl}amino]carbonyl]—6,8“
35 ~dichloro-2,3, 4, 9-tetrahydro-1H-carbazol-3- |
' ' yl]amino]carbonylj43—(4-hydroxyphenY1)propyl]-
 carbamate, , '
 phenylmethyl ((18)~1-[[[(3R)-3~-[{[(1S,28)-1-
7(aminocarbonyl)—meethylbutyl]amino]carbonyl]—6,8-




T (9 LU BRI,
am nocar bonyl ) - 2- met’ u am no] car bonyl ] - 6, 8
‘di chl oro- 2, 3y4 9- tetra%ydroylH-carbazoI 14 June 2006
- yI]anlno]carbonyI] 3-(4- hydroxyphenyLQ@ropyl] car bamat e, . phenyl net hyl
[(19-1-[[[(3R)-3-[[[(1S,25)-1 L
_ganLPocargogyhﬁiahmekhyEbltyLBaﬁeﬂﬁiﬁﬁabenYH}cérﬁai&ﬁ—B—
: tet
yifan?gg]carboxgﬂfﬁéag BBP%biT%cgﬁﬁﬁﬁiPEOPﬁﬁeﬁﬁFﬂ%T%E?'
E(lS) 1- [L[(3|R§3h§ﬂw¥n(ﬁ&5gztsnns5—1@[2543&525 120275, 25) -
am nocar bon me u 0 on
G chior .23 4 3R BEFatpaEel A HEcrEhy bpasy! T
yI]an1mo]carbodybhiareeﬂhylbpgytéﬁﬁabﬁﬂabelH phepyLaEt Byl
(& hosar bony | 'li'h&F%i?%é%@pmmemmwl i
di chl oro- 2, 3b4pBeh§lmabM%EO{1tB¢aIbaEQ|33} -3- [ (1s)-1- t
I rbamat e ar naceut i conposition
Lot Q?Lga;t%élaiflocaﬁ S ehb: %ﬁhege@a%hamﬂnefe% S 6"

phar maceut i cal dcohposbtPpR, as9et@tﬁanydﬂoela+@ar85zomhe¥e the conpound is
dose, of of a patient's body

52?3ﬁﬂf pharnaXQL?W%ﬁ?]Fﬂﬁ?%ﬁY£L13gﬂ%7%¥?Bﬂg$%g Eﬁ 2tfy acceptabl e

‘carrier in the conp05|t|on The pharmaceutical conposition as clainmed in
claim 25 r ﬁ ere th ound is, gresent in ,conblnatlﬁn wth at
er®

| east one’furt nEPRBASE51CBr PR s HE ofouh@2dF for mul a
(1) accordi ngohe cbmp@mﬁé M@l@iarm@@riﬁeélaﬁm p4 poduci ng a conpound of

formula (1) in which Rl
15 26. 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.

20 27. The pharmaceutical composition as claimed in c¢laim
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.

25
| - 28. A method for preparing a compound of formula (I)
;according to claim 24 which comprises:
a) producing a compound of formule (I) in which R?!
.30 'is hydrogen by condensiﬁg a suitably substituted
cyclohexanone derivative with a suitably
substituted phenylhydrazine. derivative or a salt
thereof;
35 b} producing a compound  of formula (I) in which r?

is hydrogen, by reacting -a suitably substituted




30 i s hydrogen by condensing a suitably substituted cycl ohexanone
derivative wth a suitably. substituted phenyl hydrazine derivative or a
salt thereof; 35 b) producing a conpound of formula (1) il f T 2400R1 -
hydr ogen, by. reactlng a SU|tany SUE? tituted 116a carboxylic acid and a
suitably substituted am ne " conponen fo give a suitably substituted

- carbamate groupaabogiyiher (2 0bnB7:a 556} tALOYU UL GaRouRd gk formul a
(1) inwhich R is other than hydrogen by reacting an_ani on derived by

depr ot onati ng S°EBAPBURAT6f grlarremﬂ Stiyabhy warkst ifRuted mpgbsperewith a
conpound of fogﬁuhg Ri- Xithwher®idy R .has the sanme neaning as Rl above,
save 10 that it does not represent hydrogen and X represents a | eaving
group; d) producing a conpound of fornula (I) by elimnating a

correspondi ng’ eprpedadcohgf ar M duna 15 froma soltd phagaiwherein the
conmpound is bound to a solid phase bg a tether severing of which
‘generates the @Foaﬁhﬁ¥5thaBrh¥9r?8ﬁBv HorBAet bRInBRe2PEBReBEFAYSEr oups from

a 20 correspopdi agpestpasningf af eorpband! dri fopreigcted ifiogArcR9. The
conmpound as clgined in claim?24, for use in therapy. 25 30. The use of a

conpound as cl &i méd i WG 241y a¢ rfé’r‘?%ﬂﬁdacf’ﬁref%m%l%& cénent for

the treatnent wnér@_aﬁhglloga@altrﬁ at&he "RERALBE Ry @Proisid- soupl ed
receptors. 30 The use, of a conpound as clainmed in claim24 for the

manufHtt ur e oft 2hreditEandiReS or"?hhi BPPFR§SNGon RGPS n- r ci¥hsi g hor none.

14- June 2006 represents a leaving group;

d) producing a compound of formula (I} by
eliminating a corresponding compound of formula (I)
15 . from a solid phase wherein the compound is bound to
a solid phase by a tether severing of which

generates the group R%; or
€) removing one or more protecting groups from a
200 corresponding compound of formula (I) in protected

form.

29. The compound as claimed in claim 24, for use in

therapy.
25
o 30. The use of a compound as claimed in claim 24 for
the manufacture of a n@dicament for the treatment
of pathoiogical, states mediated by G protein-
_ coupled receptors.
30

317 The use of a compound as claimed in claim 24 for
the manufacture of a medicament for inhibiting

gonadotropin-releasing hormone.
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is used in male f
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32. The use as c

ertility control, in

hor none therapy,

or infertility, fenale iﬁg %ﬁﬁ tion and

lainmed in claim30 or
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‘The use as claimed in claim 30 or 31 wherein the

medicament is -used in male fertility control, in

hormone therapy,_treatment of female subfertility

or infertility,

chtrol.

female 'contraception

and tumor






