1 AZAI NDOLE CARBOXAM DES Dopanine is an inportant neurotransmitter of
the central nervous system Dopamine is effective by bonding to five
di fferent dopamn ne receptors. As a result of their nor phol ogy 5 and
the nature of their signal transm ssion these can be classified as
D1-1ike (D1 and D5) and D2-1ike (D24, D3- and D4-receptors) (Neve, K A
The Dopam ne Receptors. Humana Press, 1997). The sub-types of the D2

fam | n inportant part to play in the regulation
of ce#ﬁ&ﬁﬁéb&w&é Wil e the D2-receptors are predom nantly
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Leopol s, 20A1, 89, 231-259). H@g the(mgohDS receptor~sélectlve bonding profile should be
20 sought. Depending on the intrinsic activity (full agonist, partial agonist, antagomst or

inverse agonist) such ligands can have a stimulating, modulating or also inhibiﬁng effect
on the pathologically altered dopamine signal transduction system and can thos'.be. used

 for the treatment of these diseases.

25  Compounds with an arylpiperazine struoture have previously been described a:s dopamine
receptor—aotiv'e"ligands (Robarge M.J. J. Med, Chem. 2001, 44, 3175-3186)' Benzamides '
and naphthamides with arylpiperazine pattial structures are also known as hgands of
dopamlne receptors (Perrone, R. J. Med. Chem. 1998, 41, 4903-4909 EP O 779 284 A1),
Recently heteroarene amides have also been described as D3- receptor-actwe compounds

30  (Bettinetti, L. et al. J. Med. Chem. 2002, 45, 4594-4597, Leopoldo, M. et al. J. Med. Chem.

2002, 45, 5727-5735, WO 2004004729 A1). A phenylpiperazinyinaphthamide has also
recently been reported on as a selective D3-partial agonist, which demOnstratéd hopeful
actlwtles in the animal model, and which could be used for the treatment of cocaine

_ addlctlon (Pilia, M. et al. Nature 1989, 400, 371-375). Furthermore, because of the
35  characteristic features of this compound elimination of the serious motor impafrments_
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oxygen-, sul phur- or nitrogen-containing heteroarene carboxylic acid
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cont &eg. Gflemrﬁ@@sﬂ@s@@?’ﬁﬁ@@ure ef fect investigations int o dopami ne
receptor Iigands, |t P -

20  To date only carboxamide- substltuted heteroaromatic systems have been described which
have a heteroatom in the pentacycle. Heteroatoms in the aromatic hexacycle have to date
. only been known in compounds from the prior ert which have a nitrogen atom in the
annulation positie'n' of the bicycle, like for example pyrazole[1 ,5-a]pyridines. Hewever a . |
- nitrogen atom in said annulation position has no basic characteristics. " |
- 25 '

In the cohtext of intensive structure-effect investigations into dopamine' recept:or ligands, it
has now surprisingly been found that the dopamine D3-re_c.eptor also recogniees
herecarene carboxamides as highly affine ligands which contain a nitrogen atom with
basic characteristics in the six-membered aromatic ring system. |

30

The subject-matter of the invention thus comprises azaindoles with a basic nitrogen in the
_ six-ring of the heterocycle, which in the 2 or 3 position of the 5-ring are substituted with a

carboxamide unit. Durin’g in vitro research these demonstrated a high affinity end selective

bonding characteristics to the D3-receptor. Some compounds also demonstrate a notable

35  affinity to serotoninergic receptors, in particular to the 5-HT1a-receptor.



has now surprisingly been found that the dopam ne D3-receptor also
recogni ses - hereoarene carboxam des as highly affine |igands which
contain a nltrogen atomwith basic characteristics in the six- menber ed
‘aromatic ring system 30 The subject-matter of the invention thus
-conprises azaindoles with a basic @trogen in the six-ring of the
heterocycle, which in the 2 or 3 position of the 5-ring are substltuted
with a carboxanide unit. During in vitro research these:denonstrated a
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R in which: 15 Ais an aromatic 6-nmenbered ring, the ring-formng

C-atons of which in each case and i ndependent|ly of one another can:
carry a substituent RI Bis an aronatlc 5-nmenbered ring, which carries

preci sely one X gr ou —S—0, "G Rlior GX, Q is
CH CR or CX 'Wne ﬂ ?lté\er Ql or )2Fd>nmuhaa Ct X group; @ is N, CH
~or GR1; ‘25 /Qz : '_ '

R_’
in which:

15 Aisan aromatrc 6-membered ring, the rmg-formlng C-atoms of WhICh in each case and

independently of one another can carry a substituent R1;
: B is an aromatic S-membered rihg, Wh_ich carries p_recisely one X gfoup;
20 Q1isN,NR; S,.'O,_CH, C-R1 or C-X;
'Q2.i's CH, C-R1 or C-X, wherein eitﬁér Q1 or Q2 form a.C-X.group;

Q3 is N, CH or C-R1; _ _ |

R1isin each case independently selected from among hydroxy, alkyl,l alkyl'oxé/, alkylthio,
alkenyl, alkinyl, phenyt, phenylalkyl, phenoxy, halogen, trifluoromethyl, 'alkylca:rbonyl
phenylcarbonyl, phenylalkylcarbonyl, alkyloxycarbonyl, pheny!alkyloxycarbonyl cyano,
nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamine, alkylamlnosulfonyl and |

30  alkylsulfonylamino;



Rl is in each case independently sel ected from anong hydroxy, alkyl,

al kyl oxy, al kylthio, alkenyl, alkinyl, phenyl, phenylalkyl, phenoxy,
hal ogen, trifluoronethyl, alkylcarbonyl, phenyl carbonyl, _
phenyl al kyl car bonyl , al kyl oxycar bonyl, phenylalkyloxycarbonyl cyano
nitro, -am no, carboxy, sulfo, sulfdnoyl, sulfonylanlno :

al kyl am nosul f onyl and 30 alkylsulfonylanlno i's selected from
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5 phenyl phenylalkyl al kyl car bonyl, phenyl car bonyl, -

phen al kyl car b and hen Isulf n or CGX X
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in wHiRhSH, i@ LsRAOF Edf r om t he resi dues cycl opentyl, cytl ohexyl 15 and

cycl oheptyl, wherein o and p in each case and |ndependently of . one

anot er have the ?Iue 0, 2 or 3 and wherein the sumof o and p is

ISP of gepgra ﬁﬁ“”'ﬂiﬁ R5 and R6 are in each case and

|ndependently of one another selected from the group cohprising

hydr ogen, hydroxy, al kyl, alkyloxy, alkyithio, alkenyl,. alkinyl,

‘phenyl, 20 phenyl al kyl , phenoxy, hak®dgen,R3 ' o

trifluoronethyl, al kyl cagbonyl, phenyl cg r-nyl h . ar-bonyl ,
al kyl oxycar bonyl , phenylial k\y.L bon nFomula _xrln' no,
- car boxy, sulfo,’ suI f affoyl'N sul am al %I ani_nosul fonyl and

al kyl sul f onyl am no, wherén,n two Vi ci esidues R2, R3, R4, R5 and R6
i ncluding together with the Catons R tHHb phenyl ring to Wmch t hey
age bonded, can form an oxygen- cont aining 5-, 6- or 7 '

wherein:

Y is an.unbranched, saturated or unsaturated hydrocarbon chain with 2-5 carfaon atoms or.

a chain =(CH2),-Z-(CH2),, in which Z is selected from the residues cydopentyl, cyclohexyl
15 and bycldheptyl, wherein o and p in each case and independently of one another have the

value §, 1, 2 or.3 and wherein the sum of.o and p is a maximum of 3;

- R2, R3, R4, R5 and R6 are in each case and independently of one another sélected from
~ the group comprising hydrogen, hydroxy, alkyl, alkyl.oxy, alkyithio alkenyl, alkinyl phenyl,
20 phenylalkyl phenoxy, halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl
phenylalkylcarbonyl aikyloxycarbonyl phenylalkyloxycarbonyl, cyano hitro, amlno
carboxy, sulfo, sulfamoyl, sulfonylamine, alkylammosulfonyl and alkylsulfonylammo
wherein two vicinal residues R2, R3, R4, R5 and R6 including together with the C- atoms of_
the phenyl rmg to which they are bonded can form an oxygen-containing 5- 6-o0r7-
25  membered ring;

R7 is alkyl or preferably hydrogen;

in the form of the free base their physiologically acceptable salts and posmble

30  enantiomers, diastereomers and tautomers.



25 menbered ring; R7 is alkyl or preferably hydrogen; in the form of
the free base, their physiologically acceptable salts and possible 30
“enantioners, diastereoners and tautoners. 5  In one enbodi nent of the

i nvention the two rings A and B, apart fromthe X group, have a

maxi num of 3, 2 or 1 substituents or are unsubstituted apart from
the X group. In a preferred enbodi ment of the invention the

substn érsasmhisodithestiof threinbaition ﬂwtanemlga Atdrel B, mpartifpathe X groaptdivag to the

i nvention of ner.al are sele conpri sing
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nethox u K wherein the
unsu edg‘ptfb’r @J&eﬁg'f‘i}? C@ &26 %kyﬂ E’ leﬁsé‘wt%%f’ Wdﬁ%(ycﬂ'bgi @tﬁ%ine and/ or
Wi t huMsﬁtuteﬂmr evitheiubiney cglormpsr bramthevdmelfce with tolne oﬁﬂnc%mtﬁoyy graips =
unsubst hy tituted; Cl- ar bonyl , wherein.
e SmepttEPheRown LBt aCelaRu Whesdl ol Bstie Bt Ry
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substltuted Wt br om ne d e or nore
ot RS e 2R B an; Ot ek Re B pRbe RO e bR ™
hydr whgreimbe phemt mhns@ist%e@bkeydbaﬂmtudsmthfmmihe, chianinp@ar brooih@and/or
l,am nosul f on and Cl1-C6 al kyl sul f Q; | ticylar
et hé/ﬁg 8i'e 8t Wpréen@%tbox%oups and wheyem the (91rl &3 ﬂéyf‘ IS uns%s?%ied or%ygroxy
~ substituted; C1-C6 alkyloxycarbonyl, wherein the alkyl is unsubstituted or hydroxy
20 substltuted phenyl(C1-C6)alkyloxycarbonyl, wherein the phenyl is unsubstn‘.uted or
substituted WIth fluorine, chiorine or bromine and/or with one or more methoxy groups, and -
whereln the C1-C6 alkyl is unsubstituted or hydroxy substituted; C1-C6 alkylammosulfonyl
in partlcu[ar methylammosulfonyl and C1-C6 alkylsulfonylamlno in partlcular
: methansulfonylamino. - : :
25 _
In the compounds according to the invention of general formula | R2 R3, R4, RS and RG
are preferably and mdependently of one another selected from the group comprlsmg
- hydrogen; hydroxy; fluorine; chlorine; bromine; trlfluormetl_'__]yl, ¢yano; amino; cerboxy, sulfo;
o sulfamayl: unsubstituted or hydroxy substituted C1-C8 alkyl; u_n'substituted or hydroxy
30  substituted C1-C6 alkyloxy; unsubstituted or hydroxy substituted C1-C6 alkylthio;
'~ unsubstituted C2-C8 alkinyl; unsubstituted or with fluorine, chlorine or bromine and/or with
one or more methyoxy groups substltuted phenyl; phenyI(C‘i -C6)alkyl, whereln the phenyl
*is unsubstituted or substltuted with fluorlne chlorine or bromine and/or with one or more
methcrxy groups substituted and wherein the C1-C6 alkyl is unsubstituted or hydroxy :
35 subs’ututed unsubstituted or with fluorine, chlorine or bromine and/or with one or more
methoxy groups substltuted phenoxy; -C(0)-(C1-C8)alkyl, wherein the alkyl i |s



I'n the conmpounds according to the invention of general formula | R2,
R3, R4, R5 and R6 are preferably and i ndependently of one anot her
selected fromthe group conprising hydrogen; hydroxy; fluorine;
chlorine; bromne; trifluormethyl; cyano; am no; carboxy; sulfo;
sul f anoyl ; unsubstituted or hydroxﬁ substituted Cl1-C6 al kyl ;
unsubstltuted or hydroxy 30 substituted Cl1-C6 ai kyl oxy; unsubstltuted
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invention 15 is a chain -, Z-(CH2)o , wherein Z i's-selected from
- the residues cycl opentyl, cyclohexyl and cycl oheptyl, and wherein. p
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- together provide a nmaxi num val ue of 1-or are both 0. 1In the
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X thus particularly preferably represents a group of general formula X2

25
R3

: . _ o
_/IL ITI/P\}n\N N R4 [ Formula X2
. R6 RS

in which n has the value 2-5 and particularly preferably the value 4 or 5, ahd the

substituents R2, R3, R4, R5, R6 and R7 have the sngnn‘tcance described in more detall
30 above. =

Ina preferr'ed embodiment at least one of the two residues R2 and R3 stands for a
substitUeht other than hydrogen, in particular fof halogen or C1-C6 alkyl or C1-C6 alkyloxy,'



20 formula -(CH2)g with g=2, 3, 4 or 5, particularly preferably with
n=4 or 5. X thus particularly preferably represents a group of general
formula X2 25 OR2 R3 ~~r~~"111n ~~ N R4 Fornula X2 R6 R5 in which n
has the value 2-5 and particularly preferably the value 4 or 5, and the
substituents R2, R3, R4, R5, R6 and R7 have the significance described -
in nore detail 30 above. In a preferred enbodi nent at |east one of the
two Redle HeassiBdesRY, RBasd RBASthE@onpousdidsdcotdirgio thé meentidnast geyelapgen,

e’ ot 'arrhﬁ%we%éﬁ%ﬁermwa}(ﬁén R AR LTINS ot he | nvent i on

of general formula | or in formula X1 and fornmula X2 in. each case
'stan? for f the tion one of

0 referred e i nent
N Searmtel SEmtiomt ofY BT ER EnS B R et HusricR B B3 87, one, of
of chbRbeman p@ﬂl&ltlllaﬁlll.loahé Yr gHiefres, 9§dt|yu15ﬂy eafbrilly Rotahd IR gh beiahogen,
nost Bﬁ@tlcm B' 6fer?ﬁl¥ﬁﬂlorlne In a further preferred
enbodPRERT: BISIPRECHATEAEISAY GIOWI%i nal substituents sel ected from R,
R3, R4, R5 and R6 and in partlcul ar substituents R2 and! R3 toget her
ed. form.a hroman

th the ph 10 wh h t b
. }tMet r%?%ﬁgh‘é&(@ﬂl ‘?ﬂ’éﬁlﬁ‘:’ B‘I(ﬁ(‘:?%‘i’ &%Wgaglﬁugﬁﬂ”%ﬁﬁﬂﬁﬁﬂg "8 gener al
f or mR2aR%, R4\ R3IahdRE, dfdeh @éﬂl@dlaﬁ@ﬂﬁﬁﬁjeﬁtfs RohandoR® &Rathdr WitR td sengoncer ns

T Gl o R BT I

dihydrobenzofurane in the compounds of general formula I.

~ Afurther preferred aspect of the present invention concerns compounds of general
formula | in embodiments as described in the following under “Formula 1a™

Qi A B |Q1 : Formula 1a
NS ~Q2 :

N7 N

15

|
R
| wherein:

_ A is an aromatic 6-membered ring, the ring-forming C-atoms of which: in ééch‘case and
20 independently of one another can carry a substituent R1; o '

Bisan aromatic 5-membered ring, which carries precisely one X group; '
Q1is N, N-R; CH, C-R1 or C-X; .
25 S
Q2is CH, C-R1 or C-X, wherein either Q1 or Q2 form a C-X group;

Q3is N, CH or C-R1;

- 30 R1isineach case in the compoundé of general formula la indepéndent!y selected from
the group comprising hydroxy; fluorine; chiorine; bromine; trifluormethyl; cyanb; amino;



wherein. Ais an aromatic 6-nenbered ring, the ring-formng C atons of
which in each case and 20 independently of one another c¢an carry a
substituent Rl; Bis an aronmatic 5-nmenbered ring, which carries
precisely one X group; QL is N NR; CH CRL or GX 25 Qs CH
C-RL or GX, wherein either QL or @2 forma C- X group; @ is N CHor
C-Rl; 30 RL is in each case in the conpounds of general formula |a

I ndeperpdey tshijo; selfaoo@urfsnbstitutether gydooy stibstivlies iG1gCh ptkylouysubblitutedi ne;

sul ¢ ShBroR kR Gee b U Ry ¥y RRLer BRI seiBl R O

Enz lrjhﬁwﬂhlutwﬂubsjltutm GE@@a!kluﬁiSanbstédted:br @Bh ﬁummeomydpnrtmmmlsmmteut ed or.

msuBeyof HREEhe S P et b B PR b EC PRI el e o
ndr e threephengky ugsubsfistesidysubstivted with @ngrine, piierind t@r(bretﬁﬁl)eaanfdgdr withioeeei n 5
Lne BRERK e BoHRDd At ibeh 1R CE LR PR UMb gB! Mo P! of e, ot

br om’he “ana, n the Cl-C6
al kylsulu&htujasuhsﬂbﬂtnhﬁ@:ﬂomntmabnoa,whlcmubs:t btan’meeiandjmswnﬂsdma ortredreor with

F Oy RURLIE Rl RIS, FGLRE( b} PURoRly Ry Bt NOXY 0 OUPS
uns ubsSuttsummﬁ @thytipaly exdystibead tC{Qtpbenyl; WieDpinghe phyényl whmsebsiltute:éophenyl

ﬁ u@ﬁyﬁﬁ{t#l %ﬁﬁﬂué)rrnelgnlgﬁ%s:#{ thothind a%}opwﬂll @%?P%&e %%g%o}q{(@l é%br om ne

oXy group enyl ,
V\/ner €(0)-(CreCAlathylphanyl, uhetdusﬁletp\heeyl |somn3$lhﬂﬁmted ot substitutér Withufiwarine,

hi A [
N S R R S S e s ?féiebé&-f%kw‘” .
aI kyismqsuasttbmtaq lor hm@(yeaubsmthﬁedadeﬂG allg/ioxucwhdnm iwheteid ther alkyy ér oxy

b 5is

B s S R e e T R A
$2bsis unsubstituied br swrsétubed withy fionipe hrbﬂqnngroobmmnaanldlmmmtmutadhdﬂ'cl- C6

| k -
':I k§ 3%185@@5 r?%ttrq;/fq}’ér%gp par p?@{? é%hes(?ﬁaﬁam n'ggﬂf&g)sﬁ@?ed o&y&&ox&
al kylssmdtrhmryICbﬂnﬁ)@atkylamlqmqlfmdeIlrapartmildaranﬁhylammpbdfﬁngband (;1 -C6 -

alkylsulfqnylamino; in particular‘methansglfonylamino;

20  R'is selected from among hydrogen' unsubstituted or hydroxy substituted C1-C6 alkyl,
unsubstltuted or with fluorine, chiorine or bromine and/or wrth one or more methoxy groups
substltuted phenyl henyI(C‘l CG)aIkyl wherein the phenyl is unsubstituted or substituted
with ﬂuonne chlorine or bromlne and/or with one or more methoxy groups,. and wherem
the C1-C6 alkyl is unsubst1tuted or hydroxy substituted; ~C(O)-(C1-C8)alkyl, whereln the

25 alkyl is unsubstltuted or hydroxy substituted; -C{O)-phenyl, wherein the phenyl |s '
unsubstltuted or substituted with fluorine, chlorine or bromine and/or with one or more
methoxy groups; -C(Q)-(C1-C8)alkyl-phenyl, wherein the phenyl is unsubshtut'ed or
substituted with fluorine, chlorine or bromine and/or substituted wifh one or more methoxy
groups ahd wherein the C1-C6 alkyl is unsubstituted or hydroxy substituted; and |

30  phenylsulfonyl, wh'erein'the phenyl is unsubstituted or substituted with fluorine, chlorine or

bromine-and/or substituted with one or more methoxy groups;
if Q1 represents N-R’, R is absent;

35  if Q1 represents N, CH, C-R1 or C-X, R is selected from the gi‘oup comprising: hydrogen;
unsubstituted or hydroxy substituted C1-C6 alkyl; unsubstituted or with fluorine, chiorine or



20 R is selected fromanong hydrogen; unsubstituted or hydroxy
‘substituted C1-C6 al kyl; unsubstituted or with fluorine, chlorine or
bromi ne and/or with one or nore nmethoxy groups substituted phenyl;
phenyl (Cl1-C6) al kyl , wherein the phenyl is unsubstituted or substituted
“with fluorine, chlorine or brom ne%nd/or with one or nmor e met hoxy
groups, and wherein the Cl1-C6 al kyl is unsubstituted or :hydroxy

" subs udrctmhedhdfﬂC(v&P) ohE€dr @6 e ktybxy gVoapsasubstmmeec&BweaMkyhenﬁcmmmw t ut ed

d
O A PR S e e RSt WS SOt o PErabBeiangotng or
Wi t h withesneror m@mempgmpngMererﬁm@ €(-Ch 46) &l dnpsubsgtiteay br hydexyei n

he ph nsubstityt ed e, chlorin
bromeHEetay s OB bIG Rt BREVLE bbb S ke of -
the ClOPBhaykyiherein tresshesylis umaﬂbsﬂmtehmmﬂm)ﬂuemtes tchibtibed; bramthe30

henyl sul fonyl , wh the ph tituted with
P coEnilr wiRbhe of ot meparaRusstbstietl SRt il fengid e
&et gﬁWp@Rr’?up@hsCmtf;hﬂ];cf nﬁrmuelst&mtba (\ij Iﬁuonri%h chlofs emromite arld/del r gpr esents
N, 5 iy o[ ~ A, IS S ecte r e ri.sin en,;
nsuBLETIIEL B PrAp LR mEDBEY Yo B e o1 Cf B bl Eteay W ¢
f1 uokr ﬁﬁ:!ro%mstltnﬁdoancﬂphd@iymmfml amefei thai ﬁhbnﬂ@uﬁubﬁmuedmt hoxy groups

bst i n n.the
iHton substiiee U8 Rerinsb P ireter b erantisr srbHRsd Bieh RS BrvBiege Redanas or
Wi t h gesgsor - nor e net hoxy groups, " and V\/nerel nthe d-C6 alkyl is :
unsubstituted or hydroxy  substituted; -C(O -(Cl-C6)alkyl, wherein the -
al kyl is unsubstituted or hydroxy substi t ut ed; 5 C(O- phenyl wher ei n
t he phenyctom;mumdsubgénewn‘@mw1e/\agi‘oufpldﬂgenmtfonhhlamzne or brom ne
and/or with one or nore nmethoxy groups substituted;

-C(O - (Cl1- C6) al kyl -phenyl, wherein the phenyl is unsubstituted or
substituted withdluorine, chlddne & bronine and/ or substituted with

one or nore neth ps gin the -C6 alkyl is unsubstituted
or hydroxy subspﬁtﬁw ragjd pRen | —wherein-t he phenyl is
unsubstituted or 10!_Fubst|\I_U_t/'3 f | uor|i FemuthXdrii ne or brom ne

and/ or substituted With one or ndre Yethody  _groups:| Xis in conpounds

&5 general formula la a group dJfo gen5t5al formula X2 O Rg R3

in which n has the vélue 2-5 particularly preferably the vaer.4 or5andin which the -

substituents R2, R3, R4, R5 R6 and R7 preferably and in each case independently of one )

another are selected from the g_rbup comprising hydrogen; hydroxy; ﬂuorin_e; chlorine;

: 20. 'b_ro'r_nine; triflubkmethyl; cyano; amino; carboxy; sulfo; sulfamoyl; unsub'sﬁ_tu’ted or hydrpxy

 substituted C1-C6 alkyl; unsubstituted or hydroxy substituted C1-C6 alkyioxy;’ |

unsubstituted or hydroxy substituted C1-C6 alkylthio; unsubstituted C2-C6 a!kmyl
unsubstttuted or with fluorine, chlorine or bromine and/or with one or more methyoxy
groups substituted phenyl; phenyl(C1-C6)alkyl, whereln_ the phenyl is unsubstituted or

25  substituted with fluorine, chlorine or bromine and/or with one or more methoxy groups, and
Wherem the C1-C6 alkyl is unsubstltuted or hydroxy. substltuted unsubstltuted or with -
fluonne chiorine or bromine and/or with one or more methoxy groups substltuted phenoxy,
-C{0)~(C1-C8)alkyl, wherein the alkyl is unsubstituted or hydroxy substituted; C(O) phenyl,
wherein the phenyl is unsubétituted or substituted With fluorine, chlorine or brém.ine andfor

30  with one or more methoxy groups; -C(Q)-(C1-C8)alkyl-phenyi, wherein the phenyl is

~ unsubstituted or with fluorine, chlorine or bromine and/or with one or more methoxy groups

substituted and wherein the C1-C6 alkyl is unsubstituted or hydroxy substltuted C1-C6 |
alkyloxycarbonyl, wherein the alkyl is unsubstituted or hydroxy substituted,;



RN\ / R4 Formula X2 15 R6 R5 in which n has the value 2-5
particularly preferably the value 4 or 5 and in which the substituents
R2," R3, R4, R5 R6 and R7 preferably and in each case independent|y of
one another are selected fromthe group conprising hydrogen; hydroxy;
fluorine; chlorine; 20 bromne; triluornmethyl; cyano; am no; carboxy;

~sulfo; sulfanoyl; unsubstituted or hydroxy substltut ed C1-C6 al kyl;

uns ubsbhyid1ee)atkyB\HE0H ﬁwhgﬁemm& Aoty 1sChsabdeiiltod ¥r Béﬂﬁjmm uted or
hydr %ﬁy 5];ls(ltﬁost |)t u%l d\ﬂ,’a Cg hi g eIugnssubs?tl tuLtJ ed IrCSZHCG al ki I yl;

unsuBspiitas R oRgreRine) %ﬂﬁ'{qw@h BRI FIOARIGITBY iR HWAIETENND one or
mor e O"I&t@ﬁﬁl&% ugmamateal&mrbw Subsfvey G Cﬁg‘&lwér@wﬂo‘s&mﬁi lhartictigr € n -

the p henﬁ i's unsubstituted or 25 substituted | uorine, chlorine

or brtmRMIgRIEPYNANELC TohE awwiswmn&aﬁ%rﬂqnM}arﬁ?%ﬁ@e’m%ﬁﬁ"fomﬂ@mpnﬂt he
O.i C@N@lfllﬁiﬁbl He§1dUé§R@SR3 (RY, 6 Hid e/ DoSksr winbael ik ofURS pRsyi ingd or

| uori ne, | orine or bromne and/or with one or nore nethoxy
grouﬁ‘g"%‘db%‘i‘f‘@lﬂ%@ﬂ)fﬁ’é‘ﬂ&@f"yge@%ta”("@5@@;8T_(Wem%ﬁ%ﬁ’ B% the alkyl is .
unsubstituted or hydroxy substituted; -C(O-phenyl, wherein the phenyl
is unsubstituted or substi tuted with fluorine, chl orine or brom ne
and/ &7 i86 106§ kY9 Rspferrbive NYRESRI%yY groups; - C(O) - (CL- C6) al kyl - phenyl ,
~wherein the phenyl is unsubstituted or with fluorine, chlorine or
brom ne and/or with one or nore methoxy groups substituted and wherein
1he mthedory @hyihe free hags bl RW?’@H’%?”WPB‘)@P’%%@B% end ppesible c1- o6
al ky%ﬂé%&@%&ﬁer@&ﬁé@'dﬁdttélﬁon%l’sw is unsubstituted or hydroxy _
- substituted; 10 phenyl (Cl-C6)al kyl oxycarbonyl, wherein t he phenyl is
unsubstituted or substituted with fluori ne, chI orine or; bron ne- and/ or
Wit h 8@ F%rcomyoﬁnrﬁ@éfﬁ@%ﬁ/uigé O8HIS ardPstledtbtefrGhainidng  Cl- C6 al kyl '5._
unsubstituted or hydroxy substituted; Cl-C6 al kyl am nosul fonyl; in
particular nethylam nosul fonyl and Cl- C6 al kyl sul fonylamno; in
i nmet h%nsulf nyl , or 5 two vicinal residues R2, R3, R4,

C-ato OT\ henyl nf : ich they

A ni b 6\ X7- dWwing. R7 is -
hydr og t he f okm.gft free base,
accept abl e sal t'g and possi bl e Nenantioners, .

their physi ol ogj cal |
di ast erremiefadl and t AFLAREE $ila | Formuta it Formula IV

wherein

R, R"and X in each case have the significance described in more detail above under
20 - formulae ! and la and | | |

_ the C-atoms of the ring A can ih"éach case and.independently of one ano’ther‘i carry a
*_substituent R1, as defined above under formulae 1 and la. ' |



Exanpl e conmpounds of fornulae | or la are selected fromanong X cr; X
QCNh NNNR 15 Formula I'l Fornmula Ilia Formula Il1lb Formula IV
wherein R, Rand X in each case have the significance described in nore
detail above under 20 forrmulae | and la and the C-atons of the ring A
can in each case and i ndependentl|ylbf one another carry a substituent
R1;, as defined above under fornulae I and la. 11 1In a preferred

embodh apRYfertdtEeh BB TRs FRBRRINNHNEETE ebmgouls (JeBesal fofmuiaml a 11 4 3
5 X [ z Formulall - I R in which: 5 the substituent X is linked with
position 2 or 3 of the pyrrolo[2,3-b]pyridine and represents a group
as described in nore detail above under formula | or fornula la; the
pyrrol o 2, 3- b]pyrldlne can4in. positions 4-6 of the Aring or at the
position 2 or 3 of thesBZ1 Kot linked mith X in each case carry
substituents Rl, as desqgribeg i AYrore |désraidla Il ajove under forrmula | or
formula | a, wher ei n t heg 2, 3-b]lpyridine greferably has a

maxi mum of two substltuenﬂg R1- and particularly preferably is
unsubstituted; Ris a group as Rlescribed above under formula | or
formula la and is preferably a .15 hydrogen atom a nethyl group or. a
phenylsulfonyl _

.5 _ :
the substrtuent X is linked with position 2 or 3 of the pyrrolo[2,3- b]pyndrne and represents a
group as descrlbed in more detail above under formula | or formula la; '

the pyrrolo[2,3-b]pyridine cén in positions 4-6 of the A ring or at the position 2 or 3 of the B
10 ring not linked with X in each case carry substituents R1, as described in more detail

above under formula | or formula la, whersin the pyrrolo[2,3-bjpyridine preferably has a

maximum of two substituents R1 and particularly preferably is unsubstituted; .

R is a group as described above under formula | or formula la and is preferably a
15 hydrogen atom, a methyl group or a phenylsulfonyl; '

the substituent X in the compounds of general formula If is preferably in the form of a

group of general formula X2 o |

20
R3

)J\ o ! N . .
']\I/{/ﬂ”\ N N R4 | Formula X2
R7 = _ : .

: ‘ R& R5 ' .

25 nis2,3, 4 or 5, particularly preferably 4 or 5;

in which:

- R2, R3, R4, R5, R6 and R7 are substituents, as described above under formula | or
_ formula Ia in preferred embodrments R4, R5 and R6 are in each case hydrogen whrle R2



t he substituent X in the conpounds of general formula Il is preferably
inthe formof a group of general formula X2 20 OR2Z R3B NNNR4
Formula X2 R7 ~i R6 R5 inwhich: 25 nis 2, 3, 4 or 5, particularly
preferably 4 or 5; R2, R3, R4, R5 R6 and R7 are substituents, as
descri bed above under fornulas or 12ormula la; in preferred enbodi nents
‘R4, R5 and R6 are in each case hydrogen, while R2 12 and R3 are by way
of exAgpacrssy %9%%&5.1% §@I€&Gd h}éﬁf@g@r@ hyabgein! Sforirfd, H@éﬂd@eme%&poxy,

et hox pr opoXxy t hy et hyl and yI” in another preferred
e nbo&ﬁ??éhtpr @FPFé‘yi rﬁ@*@bﬂt P“BM‘ arlé’cPr‘i‘éFé'i’ A3 a%@ﬁﬁcﬁiﬂfﬁg eg emberiBient thedpyantian | | |

‘Wher @bhceaihs &&ﬁé&un@é‘@f @énetrél%rﬁ‘rﬁlhgﬂ IiHépaTh Bt BastQne dRthd SubsBlUBRE FE dif om

anmong chl ori ne, fluorine, methoxy, ethoxy, propoxy, nethyl, ethyl and
5 pr %&W se E&tﬁﬁﬁp r@qng:mwnﬂ}gonggemethoxy, ethoxy, propoxy, methyl ethyl arid '
Ns 4- pfopkyR- et hoxyphenyl ) pi perazine-1-yl) -1 ' -
H-butyl pyrrol o[ 2, 3-b] pyri di ne-2-yl carbam de 10
N-4- (4-(2- rrethoxyphenyl)pl perazine-1-yl) -1 '
H buiexkm ;egt&eay,hgéurﬁg@yé pyrrol o[ 2, 3-b] pyri di ne- 2-yl car bam de
N-4-(4- (2, 3-di chl orophenyl) pi perazi ne-1-yl ) :

- 1H but yl pyrrol o[ 2, 3-b] pyri di ne-2-yl carbam de 15 ! :
N- 4- k a -

NPT e o S GRS
N 4-]4- (2 3- d| chl or ophenyl ) pi pera2| ne-1-yl | butyl -1

b pyf‘[4 -(4s szg h%l(%hﬂiﬂr}jer%%@e?i Al )l;ﬁqbou Ylsu.ilfo mglpﬁrr?lo[f 3-b]pyridine-

H prFwﬂaﬁﬁaEmBe b] pyri di ne-3-

j
i

N-4-(4.-(2,3-dic:hIoroph'enyl)piperazine-1 i) —1_H—butylpyrro[o[2,3,—b]pyridine-2¥§|¢arbamide

- 15
N-4'-'(4-(2,3-dichIorophenyl)piperazine-1 -yl) -1H-butyl- -ph'enylsuIfbnylpyrrolo[2,3-
blpyridine-2-ylcarbamide ' .
N—4-[4-(2,3-dich loraphenyl)piperazine-1-yllbutyl-1 H—pyrrolo[2,l3—b]pyridine-3-carbamidé :
20 '

N-4-[4- (2—methoxyphenyi)plperazne 1—yl]buty1 -1 methyl 1H— yrrolo[2 3-b]pyrid|ne -3-
- carbamide

N-4-[4- (2 3-d|chIorophenyl)piperazme 1 -yl]butyl -1- phenyisulfonyl 1H—pyrrolo[2 3- b]pyrldlne-
25 3-carbamide

N-{4-[4-(2-methoxypheny!)piperazine-1-yl]butyl-1 '5phénylsulfonyl-1 H-pyrrolo[2,S-b]pyridine-
3-carbamide o

30 N-4-[4-(2-ethoxyphenyl)piperazine-1- yl]butyl -1- phenylsulfonyl 1H-pyrrolo[2,3- b]pyndme 3— -

' carbamlde

N-4-[4-(2,3~ dlmethylphenyl)p:perazme 1~yl]butyl 1- phenylsuifony! 1H—pyrrolo[2 3- b]pyndlne— _
3-carbamide ' '
35



car bam de ‘

N-4-[4-(2, 3-di chl orophenyl) pi perazi ne-1-yl ] butyl - 1- phenyl.sul fonyl -1 -
H-pyrrol o[ 2, 3-b] pyridine 25 3-carbani de

N-{4-[ 4-(2- et hoxyphenyl ) pi perazi ne-1-yl ] butyl -1 - phenyl sul fonyl

H pyrrol o[ 2, 3-b] pyridine 3-carbanmige 30

N-4-[4-(2-ethoxyphenyl ) pi perazine-I-yl]butyl-I- phenyl sul fonyl -1 H pyrrol

0[ 2 3\'] hl([@-Ydlhﬁ:lrcEt?e'n%C)fu%ﬁﬁ FB iSazine-1-yllbut I 1H- %rroio[z 3~ b]p |d|ne 2-carbam1de
2, 3-di net hyl phenyl’) pi per azi'ne- f utyl -1 - eny sul fonyl -1

H-pyrrol o[ 2, 3-b] pyri di ne- 3-car.bam de 35 13
N- 4- [I\f’c4([4“ &Nﬁr%@éﬂféﬂﬁﬁ?@? péﬂ‘bilﬁé-ﬁ'ﬁﬁ]ﬁ@tylnﬁpﬁerbﬂsh%ﬁw |1H3pyrrolo[2 3-

H pyrrolo[2,3-b di ne=2-car bam ' ‘
N- 4- [ARYFdiNR§AI6as @'Gfur an- 7-yl ) pi per azi ne- 1-yl ] but yl - 1- phenyl sul fonyl - 1
Hspyrrol o[ 2, 3- D] pyr| di ne- 2- car bam de 5

N- 4- 4([chrorran Si/ pi per azi ne- 1é El L ]

H py Y6t -@)—[c@rg‘n@} By pigeraeine-T-vWibutyhil @yrroloZB b]pyndlne-z -carbamide
N-4-[4-(chroman- 8-yl )p| perazi ne- 1- yI]butyI 1- phenyl sul fonyl

H-pyrroIoEZ 3-Db] ne- 2- car
N 4- Npd({4 @r@m@nged)waﬁw&nsﬂeﬂ}bapb] @iaerpuwfgnx}ﬂfbnnﬁ@bi% ﬁrbéoﬂldwjzout yl -

H pyrafaplide 3- b] pyri di ne-2- car bani de
N-4-[4-(2, 3, 4, 5-t et rahydr obenzo[ b] oxepi n- 9-yl ) pi per azi ne- 1- yl1butyl-1-p

ABnyl sul fonyl -1 H 15 pyrrol of 2, 3-b] pyri di ne- 2- car bani de
N-4-[nia( 41E2ha/§! %Q&%P&Gﬁfoﬁé%g owp)nm ﬂgi ;ﬂ#éﬂfé LonphbyRutrslrdor2,3-bjpyridine-2- -

H pyrrol o] 2 pyridine-3-carb :
N—4 [CAEREGP #8/dr obenzof uran-7-yl )p| perazi ne-1-yl ] butyI 1- phenyl sul fonyl -1
H-pyrrolo[2320 b]pyrldlneSCarbamde «

EN‘ &chroman d)ml perazi ne- 1-yl ] butyl-
H- py tilb{23.4 5&}359“ h@@z@bl%eggﬁ)ﬂ)@lperazme 1-y!]butyl -1- phenylsulfony[ -1H-
[pﬁlrr&%{fzﬁﬂﬁgr‘cﬁné/b)c@%é%@@' ne-1-yl]butyl-1-phenyl sul fonyl -1

H- pyrrol o ] pyridine-3- 25 carbami de.
N-4-[4-(dihydrobenzofuran-’?-yl)piperazine-1 -yl]butyl-1 H-pyrrol0[2,3-b]pyridine€3_—cafbamidé _

N-4-[4- (dlhydrobenzofuran-7-y|)prperazme 1-y|]butyl -1- phenylsulfonyl 1H—pyrrolo[2 3-
20 b]pyndme-S-carbamlde :

N—4-[4-(ch roman-B-yl)piperazine-1 -yi]butyl-1 H-pyrrolo[2,3-b] pyridine-3—carbamide

-4 [4-(chroman-8-yl)plperazme 1-yllbutyl- 1—phenylsulfonyl 1H—pyrrolo[2 3- b]pyndme—B-
25 carbamide o

N-4-[4-(2,3,4 5-tetrahydrobenzo[b]oxepln Q-yl)plperazme- -yl]butyl 1H-pyrrolo[2, 3~b]pynd|ne -3

carbamide

30 N- 4—{4 (2,3,4,5- tetrahydrobenzo[b]oxepln-g-yl)plpera2|ne 1-yllbutyl-1- phenylsulfonyl AH-
pyrrolo[2,3-b]pyridine-3-carbamide. _ [

In another preferred emb_odimént the invention concerns compounds of general forr_nula
IIta or 11l | "
35



N-4-[4-(2, 3,4, 5-tetrahydrobenzo[ b] oxepi n-9-yl) pi perazi ne-1-yl ] butyl -
H pyrrol o] 2, 3-b] pyri di ne-3 -carbam de 30

N-4-[4-(2, 3,4, 5- tetrahydrobenzo[b]oxepl n-9-yl ) pi perazi ne-1 -yl ]butyl -
-phenyl sul fonyl -1 H pyrrolo[2,3-b] pyridin a-3-carbam de. |n anot her
preferred embodi nent the invention{igoncerns conpounds of ‘general

formula Illa.or Illb 35 14 Qx NR N Fornula Ilia Formula Illb in
whi ch: 5 the bstituent X represents a group, as defined in nore :
det ai |~ der fo Nor fornula Ia; t he i m dazo[ 4, 5-b] pyri di ne
can if) the A%rrr@(car y one o e substituents Rl, as 10 described in
nor-e gpove und | or formula la, wherein the A ring

prefer %‘Iv carries a miximum of two substituents R and:in-a preferred
enbodi mekmiuie unsybstif ebgelilanid and R are.groups, as described in nore
detai |l jabove undey forprula | or fofmula la. 15 A preferred enbodi nent

of the I nvention concerns conpounds of forrmula Illb, in parti cular if
the substituent Ris a hydrogen atomor a phenylsulfonyl: In a further
pr ef errﬁd enbodi ment of the invention the substituent X |‘n the
corrp il of general formula |11, in particular the conpounds of
férmula Il1lb, is in the formof a group of 20 general fornula X2 O R2
R3 u tlge substrt%rent )EI represen&‘. a group,l\esr\)dA'efmed in more d?e’raa6 above unQerV},grmuna | or

formula la;

the imidazo[4,5-b]pyridine can in the A ring carry one or more substituents R1? as
- 10 desorrbed in more detail above under formuia | or formula la, wherein the A rrng preferably _'
 carries a mammum of two substituents R1 and in a preferred embodrment is unsubstrtuted;

R and R’ are groups, as described in more detail above under formula | or formula la.

15 A preferred embodrment of the invention concerns compounds of formula Hlb rn particular
if the substituent R is a hydrogen alomora phenylsulfonyi '

In a further preferred embodiment of the invention the substituent X in the compounds of
general formula Iil, in particular the compounds of formula ll[b, is in the form of a group of

20  general formula X2

R3 -

'o . R2 . .
/U\NM”\N N R4
Fl{ . \ / Formula ‘X2
. R6 R5 . -

nis 2, 3, 4 or 5 and particularly preferably 4 or 5;

in which:
25

R2, R3, R4, RS, R6 and R7 are substituents ae described above under formula | or
formula la: in preferred embodiments R4, R5 and R6 are in each case hydrogen, while R2



25 nis 2, 3, 4 or 5 and particularly preferably 4 or 5, R2, R3, R4,
R5, R6 and R7 are substituents as described above under formula | or
~formula la; in preferred enbodinents R4, R5 and R6 are in each case
hydr ogen, while R2 15 and R3 are by way of exanple selected from anong
chlorine, fluorine, nethoxy, ethoxy5 propoxy, nethyl, ethyl and
propyl; in another. preferred enbodi nent the invention concerns

COMPGHAND S IQRYIORbITUb—cibl frormtdiRER] ehidHnel AR heORE-Bly oy

substituents iI's a  nethoxy gf hal ogen atom In anot her
enbo dFFREMY. fﬂ?f@ﬁsﬂbﬂ@ﬂ@@é?ﬂy[ Rnan@h%[ PEETgL @mba@menbthﬁé?veﬂmcwamgen

e 9 chbethdiaf geR&aMekAGa I, M@P@@Hf‘l@§st%efo@fH@§uBstlithént§lP9 or R3 is a
_ 2- met hoxyphenyl ) pi perazi ne- 1- % ?/ -3H-1 m dazol 4, 5- b] pyri di ne
- 2 c m%@@ﬁy@@oqp orgphalogen atom. In another em odlmen the substituent R4is a

N 4- [sébét@uét@!h‘éhih%%&%@é!ﬁ )e%. AEbA% ne- 1-yl T butyl - 3H-i ni dazo[ 4, 5- b] pyrid

i ne- 2-carbam de

N-4-[ 4-(2-chl orophenyl) pi perazi ne- 1- yI ] butyI 3Him dazo[4

5 b] @kéhgle@%f Borﬁ BRI fordhala 1l are o
3-di ne hyI phenyl ) pi perazi ne- 1-yl ] butyI 3Him da-zo[4 5-b] pyrid

-| ne 2 car bamni de

g‘f gaﬁ\ﬁgﬁﬁg h@ﬂo%h%ﬂ%&&ér%élﬂymtﬂ"sﬁ H&Ez)éhréibﬁdy%lﬁ@-é%ﬂbaf‘m?é pyridine-

A0 4- [ 4-( 2, 3- di hydr obenzof ur an- 7- yl ) pi per azi ne- 1-yl ] butyl L3I-|-| m dazo[ 4, 5

- b] pN 4-?4 F]Ee% arch%%p‘ﬁ@ﬁ W Pefine-1- ibu |-3H-lm[dazo[+5 blpyrxdlne-z carbamide

) p1 per azi ne: |- 3H-1 i dazo[ 4, 5-b] pyri di ne- 2-
car bam de
N-4- \fa {2 ﬁctﬂmr@pﬁ&?yl’)ﬁﬁéﬁ@&iﬂQQUB]QLQLQM-%HMQZQ?ZL}SLB]Mnﬂﬁ{e@bé}ﬁa%r&é' ] bUt yI 3H
i m dazo 4 5- b] pyr1di ne-2-carbam de. |n andtther preferred enbodi nent

the invention concerns conmpounds of general formula IV 456 N-X 2
15 - I\M-T’B(Z,S -dimethylphenyl)piperazine-1-yllbutyl- 3H—|m|dazo[4,5-b]pyridine-2-¢arbamide.

_ N—4~[4-(4-fluoropheny|)piperazine-1—yl]_butyl-3H—imidazo[4,5-b]pyridin_e'~2-carba_mide -
N-4- [4 (2 3- dlhydrobenzofuran 7-y[)p|perazme 1—y|]butyl-3H-|m|dazo[4 5 b]pyndme—2-
20 - carbamide ‘

N-4-[4—(chroman-8-yl)piperazine-1 -yl]butyl-3H—imidazo[4,5-b]pyridin_e-2-carbamide _

N-4-[4-(2,3,4,5- tetrahydrobenzo[b]oxepln-9~y|)plperazme 1-y!]butyl 3H—|m|dazo[4 5-
© 25 blpyridine-2-carbamide.

“In another preferred embodiment the invention concerns compounds of genefal formula IV
4 5

N X
I .
2|\N/ NR

Formula IV

30 inwhich:



Formula IV 30 in which: 16 the substituent X is linked in positions 5
or 6 with the heteroarene core and represents a group as described in
~nmore detail above under formula | or fornula l'a; the : o
pyrrol o[ 2, 3-b] pyrimdine can in positions 2 and 4 of the A ring or at
the position 5 or 6 of 5the Brimpg not linked with X in each case.
carry substituents Rl, as described in nore detail above under fornula
or i oL md |l%enté§( is |ﬂk§<§ﬁ‘rf}}?s|sﬁ‘5n85 oﬁmﬂ'tﬁ‘@ﬁé@r SRR Ror C?%HQH a
carrles one or stituents sel ecte ronranong I oxy and
Cl1- Creumas desprﬂaedanmqreﬂeoﬁﬁbdrwmerfqri@UqurfﬂrmpLa 13- b] pyrl m. di ne
carries no substituents Rl; 10 Ris in conpounds of general formula 1V
a group, as described in nore detail above under formula | or formula

| a afft piresfalz atilgyrimigine saminposifignog end 4sh ey ris pr arihe posltm HoEH 9l
Wai Clyd 8 nﬂQ%UPI l;& Witk iR'e é#!?a%te' a‘rﬁ%‘%ﬂb%ﬂt&éﬁt@ﬁ? & dég'aflﬁechﬁ'nﬁlﬂé'ae%ﬁrorfﬁ

In a furt errede odi men e Invention the substituent X in
t-he @bAyHURES f@mulmlsnr@r@rnoraaln inexamples ofembadipents a:mramowwneof&mﬁtmnds of

for 2.0 R2 R3
o A B B eI 0 Pl AR ler RIS i)

part iapaihar eybedieeatthe pyrdofgy3- lﬂpymdlnR@arrm noraobstmerénmR? are

substituents, as described above under fornmula | or 25 fornula la; in

preferred errbodr ments R4, R5 and R6 are in each case hydrogen whi | e at
leasR igiecanpaunds slipendraliiemuta oa gregpREs descrijedinynare deled @pbee grad@ct ed

fro %Rnr f et hyl
' andmf&g%%g I or‘? : I%S:}nd d é@degﬁgg%g %ﬁ?rﬁgéﬁgjﬁg ':g([')n o%rcaegﬁé conpounds
of gahighds unomuﬂutaedlovsunﬁémteﬁ witaone enmpore fplegasfateme. substituents R2 or

R3 is a nethoxy group or a hal ogen atom 30 Exanpl es of. corrpounds of

formula IV are
In a further preferred embodiment of the mventron the substituent X in the compounds of

15  general formula IV, in particular the compounds of formula IIIb is in the form of a group of
- general formula X2

R3

o - Rz |
.. .. - :

/[LN/H“\N N R4 _

FIW AN | Formula X2

. R6 R5 - -

nis2, 3, 4 or 5 and particularly preferably 4 or 5;

20 in which:

R2, R3, R4, R5, R6 and R7 are substituents, as desoribed above under formula | or

25  formula la; in preferred embodiments R4, R5 and R6 are in each case hydrogen while at
least one of the substituents R2 and R3 is by way of examp[e selected from among
chiorine, ﬂuonne, methoxy, ethoxy, propoxy, methyl, ethyl and propyl; in a preferred
embodiment the invention concérns compounds of general formula 1V, where_in at least
one of the substituents R2 or R3is a methoxy group or a halogen atom. |

30

Examples of compounds of formula IV are



N-4-[4-(2, 3- d| chl or ophenyl ) pi per azi ne- 1-yl ] but yl - 5-net-hyl - 4- hydr oxy-7-p
henyl -7H pyrrol o[ 2, 3-d] pyri m di ne- 6- carbam de and tautoners of this
N-4-[ 4- (2- met hoxyphenyl ) pi perazi ne-1-yl]) butyl - 5- met hyl - 4- hydr oxy- 7- phe
nyl -7H 5 pyrrol o[ 2, 3-d] pyri ni di ne-§7carbani de and tautoners of this
N-4- [ 4- (2, 3- di hydr obenzof ur an- 7- yl ) pi per azi ne- 1-yl ] ) but yl - 5- met hyl - 4- hy

df OXBN 4: ppgze@wch%%phewuyp@ae%ﬁne?’u SR ST ﬁycﬁéo(;}?ﬁﬁh&%/l-?ﬂd taut oners

N—4 [P&Er@@[ir?oﬁ?ﬂmmaldwe)q;?@é?@ﬁer?@dIalglplr?wfwls5 et hyl - 4- hydr oxy- 7- phenyl
-7H—pyrro| o[ 2, 3- "d] pyri m di ne-6-car bam de and tautoners of this :

‘if 3,4, 5- tetrahydrobenzp'[]b] oxepi n-9-yl) pi perazi ne-1-yl]) butyl -
rret h K%r@ﬁﬁwywnwwwwﬂ Youbl-aimstind-dipiraxt’dhesyieltear bami de and
t aut o 8 i cerns physi ol ogically
a%ce%?ﬁgl ]Itppilgﬁlg Eﬁ]gé}g%ﬂr?@oé?ﬁgé&g?:@%}% %g' to the invention. Exanples
of such salts are described in the foll OWI ng definitions. To the person
skill | i .
substl\F%IL[]4 gégmgg&)h%%gr%dr?? 2ﬁg{p§%in§%s1dﬁﬂ@}or5qggwic%h% ac Pﬁ%‘%gﬁpounds
can M§@DE23d]ﬁylﬂfnid@e&i§@'b@mtdﬁ and dautprperserf $iand racemat es! and al so t he
respective pure enantionmeric or possibly diastereonericifornms are the
- subject matter of the present invention. The invention also covers

1 Qut dhét4s(ahfornaredoi)piperezing-1odiptiddassthrict-hyskenpi-ehervi-7iinyrolbR.&| ear to

" the i a hydroxy group can be present in a
(het gﬁ@@&dﬁ?lcé}b%ﬁnd&aiﬁgﬂﬁhk éZg‘q['"gutorrery as an oxogroup. The .
substituents mentioned in the descripti-on and in the attached cl ai ns

*br andhei-ye Bk Rbeh R Rt RERrRReS B e M FRRORER | and
10 CpheryisH- mlotq[%aidmimiqﬁveeﬁ—aa@bwdebmd/wéenmrmﬂhs C. atoms ("Cl1-C6
a%kyl ") and nost . particularly preferably 1, 2 or 3 Catonms. "Cl-C6

kyl":includes, for exanple, nethyl et hyl - propyl, iso-propyl,
n butT Yk mwegtjprbdtsq/ Fonasms physiclogice @qcephab\@@atty pf themmpenmqsl accn@me ntyl,

ﬂ%l chtidt W s &éﬁﬁ%@‘ cfibed ih1RS PIbRNGRIinit -
"“gu |5r owh@% R exy é%ﬁ })‘# %‘5 canbango E!gl '%@Sm i cal” or
cont a| n a cyclical conponent, wherein cycles with 3-7 Catons are

To the person skllled in the art it is clear that depending on the choice of substltuents

20  geometrical | isomers and/or optically active compounds can result. In this case both the
isomers and racemates and .also the respective pure enantiomeric or possibl'y :
_dlastereomenc forms are the subject matter of the present invention. The mventaon also
covers tautomers of the dISGIOSed compounds. For exampie it will be clear to the person
skilled in the art that a hydroxy group can be present in a {(hetero)aromatic nng through

25 tautomery as an oxogroup. -

The substituents mentioned'in the descnptlon and in the attached claims mclude in
particular the following groups. '

30" - "Alkyl” can be a branched or unbranched alkyl group, which preferably has bétween 1 and
10 C-atoms, partibuiarly preferably between 1 and 6 C-atoms (“C1-C6 alkyl") and_most
 particularly preferably 1, 1,2 or 3 C-atoms. “C1-C6 alkyl” includes, for example, methyl' ethyl,
. n- propyl iso-propyl, n-butyl, iso-butyl, s-butyl, t-butyl, n-pentyl, |so pentyl, neopentyl t-
pentyl, 1-methylbutyl, 2- methylbutyl 1-ethylpropyl, 1,2- dlmethylpropyl and n- hexyl “Alkyl"
35  canalso be cyclical or contain a cyclical component, wherein cycles with 3-7 C-atoms are

preferred, e.g. cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl or cycloheptyl. “Alkyl” is



preferred, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or

cycl oheptyl. ""Alkyl" is 18 preferably not cyclical and contains no
cyclical conponent. Al kyl groups can also be substituted with one or
‘nore substituents, in particular with hydroxy or amne. "A kyl" is.

preferably unsubstituted or hydroxygsubstituted. 5 "Al kenyl" and
"al ki nyl" have at |east one double or triple bond. They can be branched

2 ki RTERRYARCARIGh ShR bR N8 Il b P A Ay B AR AT P o or
t he mabstittedivith bee compousibstinestacih partisakar with bydroxyeordouibé.¢'Adkyl" ts i pl e

‘bond | ' ' | h 1¢ ring. Al kenyl and alkinyl can
al so F’E"Zfe’%ﬁ@é@?%ﬁ@“&%ﬁf%@ﬁéﬁ%?@ substituents, preferably with

phenyl, wherein the 10 phenyl group then is preferably | ocated at

At @ (ol he . al. I [ 1S ¢ oﬂﬁp | - t he
I??at er@g%@&é”%%ﬁ%@éﬁgpgﬁ F ‘%Stﬁnétcﬁ)éblsecoszp% g . :Fﬁ%?%?q?%%%}%gb r(?)E‘raléza}l ki nyl s
ar e lipeafapd piodfgrablydhavs betweee @ andA Rydiony."Alkenyishoe alkDwhsl &g lprejerably, in

whi I S f ' - ! ified
abovdopdst BiithpliaRi: B B AR I Ralr bt e orhcplih ;b 08EL (07
par t itread theer doublepordfiple abhy isrehjugated withlthy btomadic ring. Alkenyl Sacdlkiny! cgnoup, in
whi ch 1S, f | . d ST | fied ab

o s bl SRR At AR BRI U SRS gBAd o0 ebove
1Ak phemy! gosiplthiemis pteferablydotsted ddC-ABDR 2 KiFthel divdnylan kg0 B-tdndedivimy |

ShecRepahcHbEhoBldstine o oRICHL S ho BRIER Sthe ARIME AR

pr ef eredéraplyain@ibsiitred.kyl group. "Al kyl am nosul fonyl " exanpl es include
- met hyl am nosul fonyl, N, N-dimet hyl am nosul fonyl or butyl api nosul fonyl .
25 "Al kyl sul fonyl am no" is the -NH S02-al kyl group, in which alkyl is
pr ef EAlkidbyy” sethe cOeaxtkyl groop, it mbiahribel plkyldppefdraliy selbced frbortheé ghdups” .

15 o SRR o Gl AR € Bl o PEr A B A RR Pea b

can aleferably matdegendent |y substituted one or nore tines, e.g. with
al koxy, al kyl, trifluoromethyl or hal ogen. ' o

_ ."Alkylthio” is the -S-alkyl group, in which the alkyl is preferably selected from the groups
- specified above for “alkyl”. “Alkylthio” is preferably a C1-C6-alkyl-S-group. '

20 _ _
"Alkylarhinosuifonyl” includes the —302-NH-alkyl and —~SO,-N-dialkyi groups, in which alkyl
is preferably selected from the groups specified. above for “alkyl”. “Alkyl” in the
"'alkylaminosulfonyl” is prefera'blyé C1—C6-alkyl group. “Alkylaminosulfonyl” eiamples
include methylami'nosulfohyl', N,N-dimethylamihosulfonyl or_butylaminosulfonyl.

25

“Alkylsulfonylamino” is the —NH-SO,-alkyl group, in which alky! is preferably selected from
the groups specified above for “alkyl”. “Alkylsuifonylamino” is preferablyé C1-C6-

-alkylsuifonylamino group, e.g. methanesulfonylamino.

30  “Phenyl is preferably unsubstituted, but can also be independently substitute:!d one or
| ~more times; e.g. with alkoxy, alkyl, triﬂuoromethyl or halogen. '

“Phenylalky!” is the ~alkyl-phenyl group, wherein phenyl and alkyl have the significance as
defined above. Phenylaikyl includes for example phenylethyl and benZyI and is preferably'
35  benzyl '



"Phenyl al kyl " is the -al kyl - phenyl group, wherein phenyl and- al kyl have
the significance as = defined above. Phenylal kyl includes. for exanple

- phenyl ethyl and benzyl and is preferably 35 benzyl. 19 "Phenoxy"

t he - O phenyl group, in which phenyl has the significance defined in
nore detail above. "Alkyl carbonylfgincludes the -C(O-al kyl group, in
mhich al kyl is preferably selected from 5 the groups specified above
for Bhéday s M-0-Bn %ﬂoﬁ .ﬁwh)eh&fh%wh%m% s.&@@an{;éd%&ﬂ.more

"Al kyl carbonyl™ is pr l'y acetyl,” propionyl or butyryl.

" Pherigladl@bpgnyl " is - (O -phenyl, in mhlch phenyl has the 5|gn|f|cance

as defined in nore detail above. 10 Phenylalkylcarbonyl IS
-( O -al kyl - phenyl , in whi ch al kyl and phenyl have the significance as
def i nabkyicarbapyle ndéd%ﬁ the aGEXealkyl prokp| o xpichradon iz prefﬁ@bdwleogxctf)'orm al kyl

95 0URhe 4 M‘%’séﬁéiféh'%bw%@ pél@l'eiﬁxﬁlsyp Eﬁlg%feférraﬁf“ @;@_C%agg”gmps

speci ove for is'preferably a
( C1- CBlkglcaipong) i?@éﬁf@rﬁhbﬂacgiybQFPPIOWWFWWyI oxycar bonyl' is the
-C(O - O al kyl - phenyl group, in which al kyl and phenyl have - the
significance as defined in nore detail above. 20 "Hal ogen" i ncl udes
f 1 uor'Phenylcarayi’ ise-C(B1-phenyb inmwbich phieméhasihg signifisragaandriipet ingerane,
chl orgpg BEyHrom ne. "Sul fanoyl " incl udes the - SO2- NH2group. - 25°
"Sul fdonyl am no" includes the -NH SC2H group. "Physiol ogically
é@ceptable salts" include non-toxic addition salts of a base, in

part i 9@,‘(@ ) t of free
base, ﬁHé all§/lca ani p%n@l;(@ aﬁ(@rym h@gng}é‘lﬂcg &}&X%HBT%QA H% |tﬁ%§?8§ﬁiféﬁ%m ds -
i ncl @a@lem@d mmgrre dst@ilﬁhg\rq ¢ acid and phosphoric acid.  Organic acids
-include acetic acid, propionic acid, pyruvic acid, butyrlc acid, a-

3_ .
( “A[k);loxycarbonyl” is the ~-C(0)-O-alky! group, in which alkyl is preferably selected from the

15 groups specified above for “alkyl”. "Alkoxycarbonyl” is preferably a
(C1 -CB-alkyl)oxycarbon'yl group.

“Phenylalkyloxycarbonyl‘ is the -C(0O)-O-alkyl-phenyl group, in which alkyl and phenyl have
) the S|gn|f|cance as defined in more detail above.
20

“Halogen” includes fluorine, chiorine, bromine and iodine, and is preferably fluorine,
~ chlorine or bromine. '
"Sulfé«_'rhoyi" includes the —SO,-NH, group.
25 ; -

“Sulfonylamino” includes the -NH-SO.H group.

“Phyéio!’ogically acceptable salts” include non-toxic addition salts of a hase, |n partlcular a
' compoLlnd of formulae (1) to (IV) in the form of the free base with organlc or morganlc
30 acids. Examples of inorganic acids include HCI, HBr, sulphuric acid and phosphorlc: acid.
Organic acids include acetic acid, propionic acid, pyruvic acid, butyric acid, ocf, - or y-
hydroxbutyric acid, valeric acid, hydroxyvaleric acid, caproic acid, hydroxycapi‘oic acid,
| caprylic acid, capric acid, lauric acid, myristic acid, 'palmitib acid, stearic acid, glycolic acid,
lactic acid, D-glucuronic acid, L-glucoronic acid, D-galacturonic acid, glycine, ;benzoic acid
35  hydroxybenzoic acid, gallic acid, salicylic acid, vanillic acid, coumarinic acid, caffeic acid,
hippuric acid, orotic acid, L_-tartaric acid, D-tartaric acid, D,L-tartarib acid, meso-tartaric



hydr oxbutyric acid, valeric acid, hydroxyvaleric acid, caproic acid,
hydr oxycaproi c acid, caprylic acid, capric acid, Iaurlc acid, nyristic
acid, palmtic acid, stearic acid, glycolic acid, lactic aC|d

D-gl ucuroni c acid, L-glucoronic aC|d D-galacturonlc acid, egC|ne
benzoi c acid, 35 hydroxyben20|c ackd, gallic acid, sallcyllc aci d,

vanillic aC|d counarini ¢ aci d, caffelc aci d, h|ppur|c ‘acid, orotic
aci d,aclet, khdrrdcd, @q-h&lm deid, AL haid éi:ldi@ Etmalma beib acuaﬁé bed a@hl@lmc acid,
neso-tartaric 20 acid, fumaric aci aci-d

ic l'i c '
D, L- rNFFiRic A6idgmalpicagicy Oéé?cﬁce%%ﬁ’ngi‘“ﬁr(’,‘i %F'd f@/ﬁ@é)’@“‘@”%é?‘ﬂ keteglgpric aci d,

oxal GreRf; BlibfmiPsdid ke@ablipid é‘cn@%rﬁehcw @meﬁhletaéﬁ' §sp%@tk§lacnd<%h%h¢lt ari.c
acid, adipinic acid, ketoadipinic acid, pinelic acid, glutamc acid,

as par®©ite PEpPRelriparbagfic acid «giig aci 'é‘p%ﬁﬁ'étaFﬁdc@PB‘é‘W sHoriagid. taluens ¢ aci d,

| socisufibric a6l therBhdIRNR WD BaRpRAGH slifori® béig NémBorfidhdi®ahg aci d, benzene
sul fonic aC|d, canphor sul foni.c acid, enboni ¢ acid and

tri f lifBemBetharsdiontcssit acid. Corrpounds of formulae (1) to (1V) as
defined, are suitable as pharmaceutical preparations. The conpounds
according to the invention conprise affine or even highly affine

i garfenRRYpds etorpulpe Hiin B)es oefieed. aFpuiEble arPhagm pagyliFyl PreRsvRics-

conpoadmpdLads adbordin 'tﬁé |ngam>n%ﬁ%séraﬁﬁe of BFmNSERIALAINE AGSHdRTo See
H bner, H et al. J. . Chem 2000, 43, 756-762 and the section .on

|0I%"369FP O&etivity") to human dopam ne D3-receptors with a Ki-val ue
of not 15 nore than 500 nM For "affine" Ilgands of ot her receptors t he

definition applies by analogy. The term"hi fflneD3I|gands
cover'd eé%rﬁbﬁfﬁ&DMQW cavess F%P‘b‘mdém%‘&@ég ﬁ%ﬂﬂ"d SHRHBRRMr at e bondi ng

(see daulnstrate Hon@iﬁg tlee thn@!?qi-l e@lemM&@Qﬂmen‘ﬂQOD@% 7682 7608nd e - section

on "Biological Activity y) human dopam ne D3-recept ors wi-th a
Ki - v&erationgin “Riotpgies! dychyiyy tﬁbtlmﬁﬁrdép@rﬁ'@ﬁ DiiscentPreavit 3/ Kisgalyapf not

R8I U inedth fhdny500r i SR PAiNEAgah®Y & diheNechpidrs theF dHflnltIBh QBbl)ésEHyfdnB%gy.
I'i gands of other receptors the definition applies by analogy.

aspect of the present invention concerns selective D3-1i ands The term

" sel afbiyg, ¢ Hi@mk NIl Ilgﬁﬁd’s@rcévéi'@ﬂ@rﬂg&ﬂﬁis% é}hn r}aa.hﬁ‘%ernecaxpémaamd

 experiment fot D3-r écept or escrib | ow n

sect .d@mcnsirate@gn@ag (sstHiney H. ehalvé ModiChea B0MA3 756-€62 aoiiheby  a
fact Qo G- d@ﬁ@&mk@n&@%Berna@%oﬂa@% 03 4Bl 4 RLN B0 seven

receptors: , serotonin
Qgce@mfer@b[y nqrmreaimgn gpp{pzlrrmeiy 30 nM partlcularly preferably not more than 3 nM.

For “highly affine” hgands of other receptors the definition applies by analogy.

- One aspect of the present invention concerns seiective D3-ligands. The termf“selective’
DS'—Iigands"'covers-co'mpounds which in the radioligand experiment for the D3-receptor, as
_25 described in the folioWihg section “Biological 'Activity", have a Ki value which is lower bya
factor of at least 10 than for at least five of the following seven receptors: dopamine '
receptors D1, D2long, D2short and D4.4, serotonin receptors 5-HT1A and 5- HT2 and
alpha 1 adrenoceptor. '

30  Another aspect of the invention concerns highly selective dopamine D3-Iigands. The term
“highly selective D3-ligands” covers compounds which in the radioligand experiment for
- the D3-receptor, as described in the following section “Biologicel Activity”, have a Ki-value
which is lower by a factor of at least 100 than for at least three, preferably all,j of the
- | dopamine receptors D1, D2long, D2short and D4 4. |
35



al pha | adrenoceptor. 30 Another aspect of the invention concerns
hi ghly sel ective dopam ne D3-1igands. The term "highly selective
D3-1i gands" covers conpounds which in the radioligand experinment for
the D3-receptor, as described in the follow ng section "Biological
Activity", have a Ki-value which 2¢ |ower by a factor of at |east 100
than for at |east three, preferably all, of the dopam. ne receptors 01,
D21 ongp-idehad ead hardad ofﬂust.é%rzégongac b+ sémgisag%@w@fv&t 8A trRO98U St i c,
ant agoni stlc or partia oni stlc effect on D3- receptor. The
cor r 8¢RI e mﬂqspﬁ@d'@; @grtnﬁvuqctl‘éuesmf ﬂﬂwéoremﬁs@a Reeordisg & teng to t he
| nventyeAfiorédh Mm@?ﬁﬁé‘ﬂ ﬁﬂnﬁd{ieﬁb&ggwla%@e%%ﬁyﬁd inde FE&EIrL peGhrich t he
literature (Hubner, ' Chem 2000, 43, 4563-4569 and
Lober. St al. g Mext. dfheweaoo@r@rrﬂ%?eﬁ&? grugBbesS1 Biopry. Mepy EhegB oyt 288Bendi ng
og t [ i stic,
08, {15 RS PROENDARARE o LOMBSNIRRy ofREGR ) 1086 yaen
t her @semﬁﬁl%alsrtryng%r@@iag@dlstl@mpwal aﬁ@ﬁﬁt'@ﬁCttVl’%”@Mbgtﬂ%ﬁi@fé@f@@bfor ding to
t he 'd@gﬁ%bt ion al so have significant affinity to 10 other

0

phar macol ogical ly interesting receptors, such as for example the

serotoni n receptor; in particular the 5-HTla-receptor, or the dopam ne
q:ﬁ?ag f | -bond,

depen n %(E);Hn e{(ﬂﬂpé é\fb%ta‘h eg?&ﬁé&&%ww@aﬁgﬁma |ahg§®(c)ﬁtﬁ furt her

- A@cepther phalynse;p@glca ld@seatlaq recgetomsuetxaﬁfﬂr@xamble tmm%erpwemrmntorof
-schi zophk&n @héswm%e tHP}Sri’ﬁ% d%bér?]ﬁx%tcbéfﬁec@&’of:h is a highly affine

D3-11i gan at the sa I me an I'ne or even highly affine 5-HT1 a-
receptor Ilgand I.n anot her embodi ment of the invention for the

A 4l s o SIS (SR gt o

- aory racteristics als and/ or .

- 5- HTicabetr@ataﬂaa b@@dlrmﬁtarEafcﬁmrrs@epé@“mayalm bedegpdes, e.g..in the '
feeatment of urinary-incontinence, a greater sel ect|V|ty for the
serotonl n receptor may in -fact be desirable. The present invention

t her &Pbpxanmple dor g drepineant ohsahirephignlacenipavadinmi hryatctivaavhindss Bed

highly affine D3-ligand and at the same time an affine or even highly affine 5- HT1a-
receptor ligand. .In another embodiment of the invention for the treatment of dS/ski'ne_sias a
compound may be desired which apart frdm-D3-_modUl'atory characteristics also has D2-

| 20  agonistic, alpha1- and/for 5-HT1a- modulatory characteristics. In other cases, e.g. in the
 treatment of urinary incontinence, a greater selectivity for the serotonm receptor may in
.'fact be desirable.

The present invention therefore in an eﬁ(cellent manner allows fine tuning of the desired -
25 . affinity, activity and selectivity in respect of various pharmacologically significant receptors,
' in particular the dopamine D3-receptors, but also for example in respect of fhé 5-HT1a-

receptor or the D2-receptor.

Forming a further part of the'subject-matter of the invention is therefore a phagrmaceufical
30  preparation containing one or more of the compounds of general formulae (1) to (IV), or
one of the specifically listed compounds as defined above, possibly in the forfn ofa

~ pharmaceutically acceptable salt as well as a-pharmaceutically acceptable adjuvant.

The invention also concerns the use of one or more of the compounds of gen!eral formulae
35 () to (IV), or one of the specifically listed compounds, possibly in the form of a



25 affinity, activity and selectivity in respect of various . _
phar macol ogi-cal | y significant receptors, in particular the dopam ne
D3-receptors, but also for exanple in respect of the 5-HI1l a- receptor
or the D2-receptor. Forming a further part of the subject-matter of the
invention is therefore a pharnaceu?bcal 30 preparation containing one
or nore of the conpounds of genera formulae (1) to (IV), one of

th ifi.c Ilst s d ed abpve, S | he
e SRS e SRR IR B
phar rthe eraduciidnl of aamaepa(aimhealach}pmvaﬁnh forfhe indivatiorts mentiinsd henencer ns the
‘use of one or nore of the compounds of general formulae 35 (1) to

(1V), or one of the specifically listed conpounds, possibly in the form |
of a T2z tepi direvdroentt’ btal lllryessme@sabihﬁ reeerit apbhnatmrin@)tttneeapwbna pod- t he

B SRR BE BT el o oBSs P Avlod RRBEIRIELIPR .

an i |denelwped ditbere i$ a risholsushtearnitneapptduedrig.on (a) therapy for a pre- 5

- existing illness and (b) prevention of an illness that has not

devel oped yet or not yet fully developed, if there is a.risk of such
an i IRoné¢issprodadtion iohgharfraceiticel menaiamnswmcnbombmmmmuduﬁdmlto frieepar at i ons

such .conpounds cording.t he - inv r r.ab sel.ect ed’

o HEEPEOT PihrareEaty S whigh e RE BREBeAs PR Rl PRIGR L e
use a4 theelsecs salective opvesn higglhlsylestblednl- hgwdE)S | i gands. | n}anot her .
enbodi ment of the invention conpounds are sel ected which are affine or
even highly affine including or in particular for the 5-HT1

a r edephother é:ﬁbciheemmmmjndawtmcomdmmgjsteme shlectod whithi ave affiae @r pmérentl aI

foill ., whi ch :
oar AT G O ba st BB Shopam ner o1 ¢ ot onal |1 ng

_cascade, or possi bI y serotoninergic signal transm ssion di sorders.
i nventio

f th h f
RO it e e host tind R Mo ek BPEREA T Il e on RIS on,
IRCI lwhan@tsbhmneésas rmmehtmd dah}ta:ulaxammnydbpammbeneﬁamﬂuemtoron of a
ar ceutl ca aratli on
ReconpaRy st aBhaRRLRaseh oh ot SOhERR A RS et age
di-sorders. The subj ect-matter of the invention is also the use of ‘a
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20 invention, as descnbed in this patent application, including the claims and the examples,
: fo_r'th_e production of a pharmaceutical preparation for the treatment of ilnesses which
. accompany dopamine metabolism and/or dopaminergic eig'nalling cascade di's_orde'rs.

. The subje_ct-matter of the invention is also the use of a compound according to _the
25 . invention, as described in this patent application, 'inclu'd'ing the claims and 'che_E examples, .
“for the production of a pharmaceutiéa! preparation for the treatment of i!l’_neSses which

accompany serotonin metabolism and/or serotoninergic signal transmission disorders.

llinesses in whose pathogenesis dopaminergic and/for serotoninergic processes are

| - 30 involved, are in particular ilnesses of the central nervous system {CNS). Subjiect-matter of
the invention is therefore the use of a compound according to the invention, as described
in this patent application, inciuding the claims and examples, for the productic!m of a

pharmaceutical preparation for the treatment of central nervous system iIlnesees.

35 The term “central nervous system illnesses” comprises in this patent application both

disorders that have their origin in the central nervous system and whose symptoms are



for the production of a pharmaceutical preparation for the treatnment of
il nesses which acconpany serotonin netabolismand/ or serotoninergic

signal transm ssion disorders. |llnesses in whose pathogenesis
dopam nergi c and/ or serotoninergic processes are 30 involved, are in
particular illnesses of the centrajgnervous system (CNS) .

Subj ect-matter of the inventi on iS therefore the use of "a conpound

accordi to,the i nven n esghi ed in this lication, .
oo ARt B ek UERRl Riead B € BT Reval Do iH B ST ps RBLLS

phar nepeasiveabr qogeitios alsomlersf and bise ilineesdsieich ldvedbeit oddin metheoastratyst em
il ne

B R s e G S T L et

cent ros,jeneesuobtazs exysmeammlednmtoodnet@emémnshweqor@lacmematom nantly or
exclusively noticed in the central nervous system such as psychoses,
depressions or cognitive di sorders, and also illnesses mhlch have their .
.or i giEmamples log cerdrad nert/oumwstanuslnsssetswlmchvdaosm tﬁeﬁtth\mﬁsthb@meunctst | east

inp r‘é‘-}’rg{‘ﬁﬁgi‘tﬁé@‘%ﬁj‘% P ther target organs, such as ext rapyr am dal

not o perprolactinem a. 5 Exanples of central nervous
systemillnesses which can be. treated with the conmpounds according to

t he |nv tlon are: ses. and. anxi e ders ncl udi ng

i 6. () Branaess end it dEa B R EDA B A iR pbE” ol sor der s

peni.c att aclltzophpelfmdn|oampueweldr@rdﬁrsqradmeetackaggmss|ea&ngm|doraletsoagr essive
di sorders, ster.e s and gerﬁonabjt gi ersh 62) drug

 depandenc oSSy abaradtes HTreBE T aRav RIS T RErDhaltE) on; (3)
enot i onal ddbriergers, e.g. depressive disorders, _in particul ar "najor

depr ess c-depressive disorders aII -i.nduced

deBr’ess(;ngEJg deepsngar}oyc%gn%gﬁngnalcwq PP %f’%‘h%@% aé@lc\yg i1l nesses such

as Par k(Byremotrsnabdrsétdetealergadeoredsrseerse'de(%m gmﬂcnﬂardmtoudbpreeesm", o

i ski nesi.as onias, such

LE< oot ot SRbepne e Y T BT T T BB LY b B0
(1 di opat hmwitaIneyrodegenerative illfesddsrson ap Paskdrsspntramizhetmer's disease;
oo b 6 el i e Bl les B, At hecBLlad 880 ™).
'_ associated with Parkinson’s disease, parkinsonian syndromes (rdlopathrcally, e.g.
in Parkinson-plus-syndrome, or medrcatlon mduced e.g. following L-dopa or
20 _ neurolept|c treatment), Segawa syndrome, Tourette s syndrome, restless leg -
syndrome ‘
(5) sleeping disorders, including dopam;ne agonlst tnggered narcolepsy or sleeprng
disorders associated with Parkinson's disease ; ' ;
: '_(6) nausea: here dopamine antagonists can be used elther alone orin combmatlon :
25 " with 5-HT3 antagonists; '
A7) cognltrve disorders and dementras _
(8) hyperprolactinemia; hyperprolactrnomla and medrcally supported ablactatlon
foIlowrng pregnancy; |
(9 glaucoma;
30 {10) attention deficit hyperactive syndrome (ADHS) _
{11) autism, or drsorders associated with autism, in particular in the case, of
compounds with strong serotoninergic active components; |
(12) stroke, in particular in the case of compounds with strong serotonlnerglc actrve
_ components. '
35



syndrone; (5) sleeping disorders, including dopam ne agonist triggered

nar col epsy or sleeping disorders associated wi th Parkinson's. disease

(6) nausea: here dopam ne antagonists can be used either alone or in

conbi nation 25 with 5-HT3 antagonists; (7) cognitive disorders and

denentias; (8) hyperprolactinem a;shnyperprol actinom a and nedically

~supported abl actation foI | ow ng pregnancy; (9) glaucoma; 30 (10)

att ent C r ndr I?SHél)

di sof Jg&lgerg@;s %c%t}tlcre%BF oa?\ gm cgﬁ/ %ng%r{reté Cuetre(ag‘lﬁgntt%glﬁ %&)enot;n of .
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parti [ h ‘ | nergic active -
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"~ nent pethedhysiitdieal epieadarSuth dindsgesevefor emmnpjé amyetrophie tarelrsataress,

di se i ‘N r £f subst ances can

d%al agﬁgr&”& S%%ﬁigg? l}?nétgﬁschgr%lé ?@Ig@éﬁ?&: hk\é'ﬁ’ro gneozscetaagétg ﬁe cause or

resubynwfeoaath;mthgptbfybe Bhdgisoadpluspysdidee tﬁm:h i || nesses are for exanpl e

anyot rophi c lateral sclerosis, 5 Al zheiner's disease, Huntington's

chorea, epilepsy, Parkinson's disease or synucleopathlas e.g. of the

Par kiApstfropl ths ireginuimbokilinespes whishicteafly ocour becantioae with thedhvalvémerdses

whi ¢ onti raI

mor v SO ZB rRRBHS o Mgl Dt e heb by HelFRRbn el ablBeo8pAL ™,

U edto tigatother illea$s‘eotvﬂ‘¢1h arg Inntclsaty anmiot excusivelydssotiatad Iwjthdine oeitral

X! S e St e BB horB KPR PR, §H%;aéxt'aresses
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- components are particulatly suitable.

15
Part of the subject-matter of the invention is therefore the use of a compound according to
the invention for the production of a pharmaceutical ore'paration for the treatrnent of |
‘disorders of the urinary tract, in particular of male erectile dysfunctlon and unnary
_ mcon’unence '
20

linesses for which the compounds according to the i'nvention_are pa'rticu'larly j’soitable ore
- schizophrenia depressive disorders, L-dopa- or neuroleptic drug-induced motor v

d1sturbances Parklnson s disease, Segawa syndrome, restless leg syndrome

hyperprolactmemla hyperprolacttncmm attention deficit hyperactlve syndrome (ADHS)

25  and urinary incontinence.

Motor disturbances which are particularly. open to therapy with the substances according to
the invention are in particular |

=30 motor disturbances associated with Parklnson S dlsease e.g. rigor, tremor,

_ dystonla and dyskmema
-  Segawa syndrome, _ R
- neuroleptic drug-induced (delayed) extfapyramidai motor disturb'ances‘,, in particular
dyskinesia, dystonia and akathisia, ' |
- 35 - L-dopa-induced extrapyramidal motor disturbances, in particular dysklneSIas and -

dystonlas



15 Part of the subject-matter of the invention is therefore the use of

a conpound according to the invention for the production of a .

pharmaceutical preparation for the treatment of disorders of ‘the

urinary tract, in particular of male erectile dysfunction and urinary

i ncontinence. 20 Illnesses for whigh the conpounds according to the

I nvention are particularly suitable are schizophrenia, depressive

di sorders H I neurol eptic drug-induced nmotor disturbances,.

'Parklnson”gsdﬁgﬁgggn Sefawa syndrone, restless |eg syndrone,

hyperprolactlnen1a hyperprolact|n0n1a attentlon deficit hyperactive
dlsturba ﬁes whi ch

ncon
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I nventness tcab@trearte@a:ahlb@ud\ e f36n obd combihed prebarstios fasthodiaateus o t h

grklnson S dlsea§ rigor, trenor, dystonia and dyskinesia, -

S gaﬁﬁ g?ﬂﬁ @ﬁ@“SraW%hroleptlc dr ug- |nduced (del ayed). extrapyram dal
not or di sturbances, in particular dysklne5|a dystoni a and akat hi si a,

dopa- i ndu ed e tr not or,. di St ces rthcul ar

cysiiFb SREEP B SRS AR R ol Pl o RARERR orebelif Y
phar rdsagd, aaalaismrmnmnab |aq31r@rramtlchl ngmbosmdnecomtazmng bo@or dlﬁ[IB(Iifthﬂg on

t he |IInes can . n th

e PR Aol iRk, Bt MR Eror Butriie ] ShBhefo bR Rertg oot
éRanuiopamnesdit Eﬁdldmetrotomﬂilfgaj wrofilg ofiactiondpra anba:@td the cbmpomrroeat ment  of

Par ki nso can _al so co S arrra osition
cont ACRPA5OIRES RoriPa BF oF REReRUR T RS el BPEr GA B e B gt on
Wi t h,cofrbinedxatsiel, er aleo i cﬂﬂféryntmbﬁcdtlbﬂemt@@rg iratl'ze&gmfstvo k@pai-atmarri nergic
and/ ?rbletsr'PﬁeotWona%Ei e su slia%ces can g%an?srt]ered SImuItaneglpsﬁ/ or separa?ehfr: aosrrpound
| necessary.
In a combined preparation a sequential administration can; for example,' be achieved by
the form of administration, e.g. an oral tablet, having two different layers with differing _
release profiles for the various pharmaceutically active components. it will be clear to the
person skilled in the.art that in the context of the present invention various fofms of
20 administration and application administration schemes are oonceivable wh'ichi are all
embodiments of the present invention. S '
One embodimént of the invention therefore concerns a pharmaceutical preparation
contammg L-dopa or a neurcleptic drug and a compound accordmg 1o the invention for
- 25 simultaneous or timed sequential administration to the patlent |

In another' embodiment of the invention the sales unit can be a combined preparation or
contain two apphcatlon units, which contain two of the compounds accordmg to the - |

- invention with different receptor profiles, .. a highly affine, highly selective D3 modulator
30 and a highly affine 5-HT1a-modulator. '

Also forming the subject -matter of the invention is a method for treatment of an |l|ness

selected from among the ilinesses listed in more detail above, through the admmlstration

of one or more of the compounds according to the invention, in each case elther alone or
35 in comblnatlon with other pharmaceutical preparations to a mammal, in need of such

treatment, wherein the term “mammal” also and in particular inciudes human.s.



according to the invention can be present .in the sanme pharnaceuti cal
fornulation, e.g. a conbined tablet, or also in different application.
units, e.g. in the formof tw separate tablets. The two active
subst ances. can be adm ni stered sinultaneously or separately as
necessary. 15 In a conbi ned preparggi on a sequential adm nistration
can, for exanple, be achieved by the formof adm nistration, e.g. an
oral tablet, having two different |layers with differing release
profiles for the various pharmaceutically active conponents. It wll be
cl earNarmathhie phemsaneutidel plepdratinng hecoating toithe invantidnecapmiisexd of the
pres | ' y [ | tion
B erp e SBdBlt S b R LR Pom S5 it dtodl bBbd B Wl BARRYGE ' O
t he msatssntbsdrabent,icontairCetdeastboel pharmaceiticalicadoepishte eanriarios pditivans.
cgncerns a pharnaceutical preparation contai ning L-dopa or a v
neurol eptic drug and a conpound according to the invention for 25
si nulltwifléegiaoto the persos eljllechinitad ad thet Hiesphaamacautical folvailagimnicante i n
anot : | I . unj a conbi ned
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: corrpmhadeamhw thrmglation tére fori exaepld, ba adaptad mrﬁmtavemusr, erbreptueculelr ofil es,
' f.fi i dyl h|ghly
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ilAv e medtalroriirdraperitonea ddfministtationt ment of an |IIness sel ected from anpng
the illnesses listed in nore detail above, through the adm nistration
- of one or nore of the conpounds according to the invention, in each
~ case Agiptdpeiatedbongations 3B disnitalderbhavateiceutical ¢awiers beadjpyantsrsoctuas tilkdrs, _

re t e a term
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Pharmacy”, Llppmcott Williams & Wilkins, 2000).

20 Ih'a preferred embodiment of the invention the pharmaceutical'compositions 'containing
the compounds according to the invention, are admlmstered orally and can, for example,
“be in the form of capsules, tablets powders, granulates coated plllS ora hqwd

 Here the formulation can be designed as a rapid rel_ease form of administratidn, if fast
25 taking effect is desired. Appropriate oral formulations are, for example, described in
© EPO0548356 0r EP 1126 821. | |

- If, on the other hand, a delayed release is desired, a formuletion with delayed; active
substance release offers itself. App'ropriate oral formulations are also known from the prior
30 art

Alternative pharmaceutical preparations can, for example, be infusion or injection
solutions, oils, suppositories, aerosols, sprays, plasters, microcapsules or microparticles. .

35 The compounds of formulae (1) to (V) are produced using methods that are in part already
described in the literature (Bettinetti, L. et al. J. Med. Chem. 2002, 45, 45’94-4597). In



designed differently depending on the envisaged adm ni stration route.
Thus the pharmaceutical formulation can, for exanple, be adapted for

i ntravenous, ‘intranuscul ar, intracutaneous, subcutaneous, oral,

buccal , sublingual, nasal, transdermal, inhalative, 10 rectal or
intraperitoneal adm nistration. Appfoprlate formul ations and suitable
pharmaceutical carriers or adjuvants, such as fillers, d|S|ntegrants,
bi ndi_ng..: j dants

or ese%g?ﬁ%@.&%m #%é 8&9%&(5;\) f’iﬁgrikk ?ei'trh?r %@Erge@gstﬁp%%c%%}; té?%ﬂ
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forrml atlon can be desi gned as a rapid rel ease formof agm ni stration,

t effect is desired. f or.mul tlon :
e, Frestuchin hEPe SOmBouifncadretentnueeh Hites Piata By SonicTalH of s °"5,,
lbe ekhieterihating,A a del ayed rel ease is desired, a fornulation W|th o
del ayed active substance release offergs itself. Appropriate oral

formul ati ons are al so known fromthe prior 30 art. Alternative _
pharmaceutical preparations can, for exgnple, be infusion or injection
soluti-ons, oils, suppositorig Ae 650 s,Wsprays pl asters,

m crocapsul es or microparti iB conpounds of formulae (1) to
(I'V) are produced using o.'---r-ﬂ— e .in part already; described in
the literature (Bettinetti, L. et al. é% Med. Chem 2002 45,
4594-4597). -In 27 addition:acid deriv )i ves of type (A), whi ch are
-either synthesised according to the instructions in the literature,
generated from comercial prelinminary stages or whose production

met hods ‘are worked out in our |aboratories, in the formof their

car bl frecAfisd of Qﬁé}éhﬁﬁulé’b alternatively through the use of special

activation reagen S SucC
15 :

R2 R3

HN—Y—N

Formula C

- wherein:

20 W is selected from OH, Cl, Br or a group

Heteroarene

Heteroarene in each case stands for a group which is selected from



5 hydroxybenzotri azol e, hydroxyazabenzotri azol e, HATU (Ki enhofer, A
Synlett 2001, 1811- 1812) or TBTU (Knorr, R ‘Tetrahedron Lett. 1989,
30, 1927-1930) are activated and with the free base of tiype (O
converted to the derivatives of fornulae (1) and:(11): Production of

t he conpounds according to the inv gtron t akes pl ace by conversion of
an 10 acid derivative A 0O W Hetefoarene (A) wth a free base of
general formula C 15 R2 R3 H2N—Y-N N R4 L---~ Fornula C R6 R5
wherein: 20 Wis selected fro Br or.*a group O Heteroarene O

Heter Qeachl\éa S for whith i d from 28
(9?\ NNCr N~NIT\IRNN rern
| N NR NR ‘
NR'
\
Lo | CE§ L >
NR

wherein

A, B, Q3 and R in each case have the significance as defined in more detail above in the

5 illustration of the compounds according to the invention;
Q1 and Q2 in each case have the significance as defined abave, but do not represent C-X;

the crossed-through bond for the heteroarenes starids for a bond of the —C(O)-W group fo
10 a rrng-formrng C-atom of the 5" ring of the heteroarene;

the heteroarene can be substrtuted once or a number of times with R1, as defmed in more -

~ detail above

15 Y, R2 R3, R4, R5 and R6 in each case have the srgnrflcance as defined in more detail

above,
and wherein in the event that the substituent W is a hydroxy group, the approlpriate acid
~ group prior to the conversion with the free base of general formula C is activated by
20 addition of activation reagents such as hydroxybenzotrlazole hydroxyazabenzotnazo!e

HATU or TBTU.

W is preferably chlorine, bromine or OH particularly preferably chlorine or OH.

25



A, B, B and R in each case have the significance as defined in nore

detail above in the 5 illustration of the conpounds according to the .
invention; QL and Q2 in each case have t he significance as defined
~above, but do not represent C X, the crossed-through bond for the .

het er oarenes stands for a bond of phe -C(O-Wgroup to 10 a
rlng formng Catomof the 5 h ring of the heteroarene; the heteroarene

~can | iﬁqpﬁs#t lﬂ@;‘%; of  times with Rl; as defined in
nor e et al 15 %?HE%B@@;O , R4, R5 and R6 .in each case have the
signlflcance as deflned in nore detail above, and wherein in the event

t hat subst tue L t he appropriate acid group
prio rf’gu‘fthoé" QWE?QP’H 'W%W%ﬁ ﬁj'\#e@% ase of general formula Cis

act i vigpmshylyifcyipgediol?, Bb]p@fldlﬂ@-@tﬂt&wmﬂda&gent s such as _
¥droxybenzot riazol e, hydroxyazabenzotriazole,- HATU or TBTU. Wis

ef erably chlorine, bromine or OH particularly preferably chlorine or
CR Ahe 2B0d SN bESbl&r%uWM@lp&&bl[Whﬂ'—S -yPeartuxdic anldoakes place’

D ertinots e Borahe Bissaiste s ehaneron 1997, AFAT69) iatbe groducton,
P 0dl teriayod anb smdeaubtandepurt kol sidud chbpet | dl e, 2yl car b??é'h'eﬁron
69 a1 86es mnal DAY RulOabiged HPnrise S raanian ohfas e uanc O™

QBi daﬁmamdmblfbpglomsmohhmw treiF ah_'UTS chrﬁerﬂhe”"atuﬁb i Ferfommbd tcSLZG ®/ n- BuLi
are added{j1 wsetoas@utlon

di i s&r B H@l)l pherysu "VIWFEOE%S g@ﬁ@‘nqﬁ@rﬁidﬁ%ﬁqpﬁ@sq QR formed to
- 25Csoluflo B Qg1{a1|o|9 i FEokmdd RIABDYhisuES aneEIy.Io. @hﬂ[ﬂm&d}]WFl dine is

R K ST ICREC I YR E R TSR M KT L
sl Ovvlnmn@tégleﬂarﬁlm@ﬁmemgeﬂamr@,nmamistaidleemo the rpsdtionrsokeor and 8®& theh nut es at
iggl en%trél%e tﬁH—Hfl and V\gsorgecl! &gl %?dFol?ov&:#gedr&%%%lgh%ggcg | He 0 ver?tnd Ttis
evaporated. Purification with flash chromatography (SiOy; petroieum ether-acetic _ester.8-2)
| produces 1-phenylsuifonylpyrrolo[z,3-b]oyridine-2-ylcarbé|dehyde.
Yield: 0.123 g (66%). |
20 - 0.063g (0.22 mmol) of the aldehyde are dissolved in 5 ml tert.-butylbenzol ano'1 2 ml2-
methylbutane are added. A mixture of 0.2 g (0.2 mmol) NaCIOz_énd 0.2 g {1 66 mmol} -
NaH,PO, is added dropwise to this solution over 10 minutes. After 3 hours the solution is
evaporated,-_ the residue is washed with hexane and absorbe'dv in water. The aqueous
~ phase is adjusted to pH 3 and extracted with ether. After drying with MgSO,4 tHe solvent is
25 _'evaporated and purified by flash chromatography (SiOy; CHyCl-MeOH:9-1), Wthh
| produces 1-phenylsulfonylpyrrolo[Z 3- b]pyr|d|ne~2-yl-carboxyllc acid. !
Yield: 89 mg (50%).-
M.P.: m/z 302 (MY). IR (NaCl): 3323; 1737; 1370; 1179. "H NMR (CDCI3, 360 IVIHz) 5
~ (ppm): 7.17 (s, 1H, H-3); 7.31 (dd, J=7.8 Hz, J=4.9 Hz, 1H, H-5); 754—759(m 2H,
: 30. phenylsulfonyl); 7:64-7.69 (m, 1H, phenylsulfonyl) 8.04 (dd, J="7.8 Hz, J=1.6 Hz, 1H, H- 4)
8.29-8.31 (m, 2H, phenylsulfonyl); 8.45 (dd, J=4.8 Hz, J=1.6 Hz, 1H, H-6).



15 neutralised with HJ and absorbed in CH2Cl 2. Fol | owi ng dry| ng wth
MySO4 the solvent is evaporated. Purification with flash

chromat ography (Si @2; petrol eum ether-acetic ester:8-2) .produces

1- phenyl sul f onyl pyrrol o[ 2, 3-b] pyri di ne- 2-yl car bal dehyde. Yield: ‘0.123 g
(66% . 20 0.063 g (0.22 mmol ) of t?ﬁ al dehyde are dissolved in 5 m
tert.-butyl benzol and 1.2 mi 2- nethyl butane are added. A mi xture of
0.2 g (0.2 nmol) NaClQ2 and 0.2 g (1.66 mmol) NaH2PO4 i s added

dr opvﬁ‘%‘f@5§6°PW"@'%Mr'dﬁedh"@f@ﬂy'i‘mﬂf'ﬁut es. After 3 hours the solution
s evapor ated, the residue is washed with hexane and absorbed in

wat e The aqueous . phase is adélusted o pH 3 and extracted with ether.

Af t erﬂl?rw RYTUPLER-tPsaabalerhyde (%69 9 (2 Molld Sypassited poaAdingUPiie ed by

flas h.t&%%@‘eﬂﬂéc%? LA f P Mdd ChERAPr2Mahiad-182) is W@bélbed PrEAHCES
#éphenylsu Ipyrro I ne-2-yl-carboxylic acid. Yield: 89

24192(8 smoll'w?xyLﬂRO(Q\m {IBXpayeddedgnd N1370; 1179, 1H NMWR

( Cm'r@dro%%cwaldec‘?d&émﬁmer Watkf bétﬁ co%llrlé Thb %%iutlgn %Jafg(tgl@d a roBrrf3 _H$ 69

( m  demperabig fos dp ek and tbemaat(lr@éﬁd syﬂlurﬂ ehlgrzde %Qkﬁloe ‘*’rﬂgdeﬁb-ffhel-ﬂﬂ'hys
29 a%él%ged(Mh KRt to RO BN é*t}afo%w\tv)th d@tf@ﬁetﬁgqake]s‘ﬁ}a@e 'F'éuovgll_ngld% ifgawithl H

Access to pyrrolopyridine-3-carboxylic acids
Hpergﬁ%{tizesolwntgse\eap@éat%hyde (0.735 g (5 mol)) synt hesi sed
agconghiad o9gldwg). |iterature (Verbiscar, A J., J. Med Chem 1972,

15, 149-152) |s di ssolved in 15 m dry 5 DMVSO. Then 2.24 9 (8 nnnl)
|0d0%¢%éﬁ?dﬁ§(@&ﬂﬂ){lBX) are added and N- hydroxysuccini mi de added
underwater bath cooling. The solution is agitated at room tenperature
for 16 hours and then saturated sodiumchloride solution:is added, the

. pH i dhegpdustienofy -substituted pyrmlaj2. ahipyadine iyl icamonyliciacigisdakppipladeher t akes
p| aC%cc&eln QMH&q%flm&.&gs d!s%ﬁbed%%@htéﬁ&ré%vﬁﬁb I’(Sltcﬁ!’saﬂ%h%eﬁ 10

Yi e z r oducti on

e Normiietl. oreisiobaora. Biasp Bal 1805 44, 135 S30G A dioeadb Bakes pl ace
accouggé% &\hHéa%dﬁr'%t.wm.loiap%e@a@feerdrpfyég'Eotéagslslssﬂ ature (M Kato, K. -

Ito

Access to lm|dazopyndlne-2-carboxyhc acids

20 The 3H-im|dazo[4 5-blpyridine-2-carboxylic acid was prepared by the conversmn of 2, 3-

| 'dlamlnopyrldme with glycolic acid or lactic acid and subsequent oxidation by means of

' potassmm permanganate (L. Bukowski, M. Janowiec, Z. Zwolska- Kwiek, Z. Andrejczyk
Pharmazie, 1999, 54, 651-654).

25 Access to pyrrolqpyrimidiﬁe-ﬁ-carboiylic acid
5—njeth yl—'4-dxo-7¥phen yi-4, 7-dfhydro-3H—pyrrolo[2,’3—d]pyrimidine-6-carboxyliq"acid ’
5-methyl-4-oxo-7-phenyl-4,T-dihydrd—SH—pyrrolo[2,3—d]'pyrimidine-6-carboxylic; acid ethyl
ester (0.050 g, 0.16 mmol; Maybridge, Tintagel/UK, Order code :BTB 090886) are:
dissolved in 5 ml ethanol. Then 2.5 ml 2n NaOH are added and agitation takes place for
30 -.1 6 hours at ambient temperature. The reaction solution is concentrated in the‘| rotary
evaporator an.d diluted with water, then washed with hexane, adjusted with HCl to pH 3-4
and absorbed in diethy! ether. Following drymg with MgSOy the solvent is evaporated
Yield 0.040¢g (90%)
MS: m/z 270 ((M+H)").

35



- 15 Yamakuni, H. Takasugi, Chem Pharm Bull. 1995, 43, 1351-1357; A.
Mbuaddi b, B. Joseph, A Hasnaoui, J.-Y. Merour Tetrahedron 1999, 40,
. 5853-5854). Access to imdazopyridine-2-carboxylic acids 20 The
__3H-|n1dazo[4 5-b] pyri di ne-2-carboxylic acid was prepared by the
conversion of 2,3- diamnopyridine3pith glycolic acid or .lactic acid
and subsequent oxidation by neans of - potassiun1pernangahate (L.

Buko wi ek, Z. Andrejczyk - Pharnmazie, '
1999")@&55 g%id%g%é'ﬁggle%&es I'?éa%pdér rol opyri m di ne- 6-car boxyl ic acid
5- et hyl - 4- oxo- 7- phenyl - 4, 7- di hydr o- 3H pyrrol o[ 2, 3-dj pyr| m di ne- 6- car bo

5 e R SEo081o PR I 220 19 PP ERPTI0N 3 5O SYIESIE FESSHPRSTL. car bo
Xyl i dheihieuhtlﬁ'e 6 H. MesseaaxT Q’OH@E@: g, B@lleyﬁsyminlc,‘omm;/tﬁﬂlldg&, 94V|-9ﬁ3&g’eﬂhBUK
d 86) 5nm 2
N o e B Eop I B by B Rt kel o Bt DR L08Ry B T 27
t enpeubsaguent éﬁpennﬁmu:ml Bime sw:lthﬁsusmi pysolomnmmdme-@t-@njbanth ad can kg

R e Ll R e e
W t hmm-zm solvent is evaporated. Yield: 0.040 g (90% . Ms: mz

270 ((M+H)"). 35 31 Access to other azaindol e carboxylic acids O her
azai ndol e carboxylic acids can be prepared according to ;he synt hesi s

doscCrSYNIHESIS OMEHE I AMINEICOMPONENTSWSser, T.T. Hudec, K Bail ey,
Synth. Comm 1984, 14, 947-953) of the 5 corresponding pyridine- or

pyrim di ne-derivates with trial koxyacetic acid al kyl ester and
-subs equendticiPePhé Caaimiaes The synthesis of

pyrrol opyrim di ne-5-carboxylic acjid can aceb onj fication
of tﬁéo'%ﬁﬁlro@ﬁfqzﬁl’éy’é@‘ﬂ/@f””( 4@9”1/1@@91?5#"{5 g‘é”ag’ Y‘“%?p ’I’E’zooo 43,
- 2883 p28RARYing10 SYNTHESI S OF THE AM NE CC]VPC]\IENTS Production of type Cl

igﬂ nes 4- phenyl pi perazin-1-yl al kyl am ne,
“47phenyl pi perazi n-1-yl al kyl ami ne substituted at the

For the production of the type (C1) arylpiperazinylamine commercially avanable 2- methoxy-
or 2,3- dlchlorophenyiplperazme for example, can be alk_ylated with bromobutylphtha_hwde -
“in xylol. Subsequent hydrazinolysis of the phthalimide substituted structures'proVides the _ '
type (C1) pfimary amine. This is explaihed by way of example in the foIIoWingfeaction
20 diagram: | ' : '

Xylol @;‘4 AN ‘@ |
CNH, @
H, N/\/\\/

(Y— (CHz)a)



‘phenyl ring 15 For the production of the type (C) aryl piperazinyl an ne
commerci al ly avail abl e 2- net hoxy- or 2, 3- dlchlorophenylplpera2|ne for
exanpl e, can be al kylated with bronDbutyIphthaI|n1de in.xylol, -
Subsequent hydrazinol ysis of the phthalimde substituted structures
provides the type (C) primary amgge. This is explained by way of
exanple in the followi ng reaction 20 diagram O //Br R2 N + HW-~N R3

0 iy s 2B s Bl P P 02 1, 3

m  xyhestedtod0° lﬁe’ﬁie&m dg Hﬁﬁ]oljl'ahbmnﬂnbmugomr&hrmdﬂ {dissolved in 20 ml xylol

ﬁnb;ﬁ %ﬁ&éﬁ %FII S ﬁﬁg h& gﬁ?@h\rﬁ@g‘yh s?\gat@ hé(ﬂrc}sur% t?zf,a%d@@ﬂ, W se

-cool i eogpling ot the mixtuteuto €°C Gilt@Dgraf is eeiforgiedfanditse flafeds Eemboaateld tTe

fi I tr r

i (e AR B Pl B S oeymninagris et b faet

pur i féhecmbtpgfdphg bn Sy withedtby raptate . oieldSid0Rg @2%). et hyl acetate. Yiel d:
4.0 g (92% . A solution of 0.45 nl 80% hydrazine hydrate: (2 5eq) ins5
m ethanol is added dropwi se to a suspension of

N- 4- (A s6IRtiS ofi 048 ol 3 dgiayipe hedrate (26-dg)yn $MEanhtthahdeﬂ drepwise4® nm 10

et hanol, Haeih XF KLE S S8BNG ol SplRE- Mol iiilnaddnt hen

- cool ed

10 ethanol. The mlxture is heated for 3 hours with recycllng and then cooled to amblent
| temperature, the resultant solid matter i is ﬂitered off, and the ethanollc solutlon is -
.‘evaporated in the vacuum. Purification with flash chromatography (CHZCIZ -MeOH-
Me,EtN:90-8-2) produces the free base 4-(4-(2,3~ drchlorophenyl)plperazme 1-
~ yhbutylamine.
15 Yield: 0.900 g (60%)..

MS: m/z 301 (M*), 303 ((M+4)"), 305 (M+4)"): IR: (NaCl): 3397, 2939, 2817, 1641, 1572,
1500, 1482, 1376, 1240, 1152, 1118, 1023, 917, 791, 749, 698, 661. "H NMR (CDCls, 360
MHz) & (ppm): 1.48-1.64 (m, 4H,CH,-CHy); 2.44 (t, J=7.6 Hz, 2H, CH,N); 2.64 (m, 4H, pip);.
20 2.72-2.76 (m, 2H, H,N-CH,); 3.07 (m, 4H, pip); 6.93-6.99 (m 1H, pheny! H- 5) 741747
" (M, 2H, phenyt H-4, phenyl H-6).

Production of type' C2 amines.

25 . Analternative méthod of synthesis for obfaining variously substituted type (CZ) |
phenylplperazlny[alkyiamnes is the reaction of the piperazme with a cyanoalkylhalogemde
of appropriate chain !ength as explained by way of example in the followmg reactxon

_ diagram:

i

N : | . /= R2
N _AUBr + HN N
| /.

R3 .

1.Na,CO; @
T ouam, PN

(eg R2 = 2-OMe, 2-Qst, 2-Cl, 4—
R2= 2-Me, R3 - Me)




tenperature, the resultant solid matter is filtered off, and the
ethanolic solution is evaporated in the vacuum Purification with
flash chromat ography (CH2ClI 2- MeOH M 2Et N: 90- 8-2) produces the free
base 4-(4-(2, 3-dichlorophenyl)pi perazine-1- yl)butylam ne. 15 Yield:
0.900 g (60%. Ms: mz 301 (M), 3@3 ((Mr4)'), 305 (Mr4)"); IR (Nad):
3397, 2939, 2817, 1641, 1572, 1500, 1482, 1376, 1240, 1152, 1118, 1023,

. g(gjrh7 4&’6(535'6%(:{6”%{232 ig%%upsmﬁ"teg"gg @%&In%&ﬁ)ﬁggsébj E@Q@M%aéﬁyql 64

2.72- c%ta{ﬁsedrwnlrﬂaﬂpnhtm%)stltu&dm'alc(gen addrhatjsi goympoGn@Swith pPefaainel H,

phenyl H5); 7.11-7.17 (m 2H - phenyl H4, phenyl H6). Production of -

type C2 amines 25 An alternative nethod of synthesis for uobt a| ni ng
variously BlpstiRdted type (C2) phenyl pi perazinyl al k)R T

reaction of pi per azi ne~wt h a cydh@al kyl hal o /g.en\ _
eXin.aM\ y of “%R%hple in/the '(IOI g reaction -
AN - -\ WRZ JNaOEBlZCCBN --\ ) AMYHA H \---/

‘chain |

R3 (e.g.: | 2- OVe, 2-Cet, 2-C m,p:en = 2- Mg, - ME) 33 The
correspondi ng 2, 3-di substituted pher per azi nes are accessrble '
t hr ough paIIadlunt cat al ysed am nation of 2,3-substituted hal ogen

‘aromati'c conpounds with piperazine: R2 R3 R2 R3. Td" and Q
5 4-(4-(3-chioro- 2-methoxyphenyl)prperazme- -ylbutylamine

. Thus for the synthesis of 4-(4-(3-chloro-2- methoxyphenyl)plperazrne 1-y|)buty|am|ne 1.35
g NaOtBu {14 mmol), 0,024 g Pd{Ihacetate (0.5 mol%) and 0.12 g P(OtBu) (2 mol%) are
~ added to 1.7 g (10 mmol) piperazine (base) and dissolved-with 1.3 ml dichloroanisol (10
- mmal) in 20 mi toluene. After 21 hours of heating to 70°C the mixture is cooled to ambient

N 10 temperature filtered and the filtrate then evaporated in order to obtain 4- -(3- ~chloro-2-
' methoxyphenyl)piperazme '
Yield: 0.8 g (37%).

0.8g(3.7 mrnot) 4~(3-chloro-2-methoxyphenyl)piperazine and 0.8 g (7.5 mmol) Na2003
15  are dissolved in 20 m! acetonitrile, heated for 15 hours wrth recycling, then cooled to
amblent temperature and the solution evaporated in the vacuum. The residue is absorbed
" in water and the aqueous phase extracted with methylene chloride, this is dried {with
‘MgS0,) and the solvent is evaporated Punfrcatlon with flash chromatography (CHCI3-
EtOAc:1- -1) produces 4-{4-(3- chloro~2 methoxyphenyl)plperazme 1yl)butyron|tr||e
20 Yield: 0.4 g (35%).
Then 0.15 g 4-(4- (3-ch|oro 2- methoxyphenyl)prperazme 1yhbutyronitrile (0.5 mmol) are
dissolved in 5 ml dry diethyl ether and cooled to 0°C. Then 1.0 ml LiAlH, solut|on (1 Min
diethyl ether) are slowly added dropwise in and agitated for 1 hour at amblent temperature.
Following cooling again to 0°C saturated NaHCO; solution is added, filtration i IS performed
25 througha frltted giass filter with Celite/MgS0.4/Celite and washing is performed with
methylene chloride. Evaporation of the filtrate produces 4-(4-(3-chloro-2-
methoxyphenyl)piperazine-1-yl)butylamine.
Yield: 0.143g (96). ' |
MS: m/z 297 (M*), 299 ((M+2)"), 301 (M+4)"). IR: (NaCl): 3386, 2037, 2821, 1635, 1584,
30 1540, 1474, 1450, 1251, 1132, 1001, 964, 782, 744, 680, 668. 'H NMR (CDdlg,' 360 MHz)
o (ppm): 1.60-1.67 (m, 4H, CHé—CHz)} 2.41-2.45 (rn, 2H, HzN-Cﬂz); 2.61 (m, 4H, pip); 3.14



/-\ Lig Hal \ / + HJNH NaOtBu H ~~N Toluen 5 - -
4- (4-(3-chl oro-2- net hoxyphenyl ) pi. perazi ne-1 yl)butyl am ne Thus for the
synthesi s of 4-(4-(3-chloro-2-nethoxyphenyl) pi perazi ne-1-yl)butyl am ne
1.35 g NaOBu (14 nmol ), 0,024 g Pd(Il)acetate (0.5 nol% and 0.12 g
P(OBu)3 (2 nol% are added to 1.34g (10 nmol) piperazine (base) and
dissolved with 1.3 m dichloroanisol (10 mml) in 20 m toluene. After
21 howyr in83bl N6k BalsUig bBHOYEHE%. | 8AbnyviPs.
Corparar e P RR S [ LGRSt 18, ORHEPeTR b ALIE TH. BRenARe.o5,
~ obt ai(dd.4=88-RaKe8.8-HZ 1Hephtowipi®smyd0 (sidpét a8 Hael=8Y BedtH.@heny). (37% . 0.8
g (3.7 mmol) 4-(3-chl oro-2-nmet hoxyphenyl ) pi perazine and 0.8 g (7.5 '
mol ) Na2CC3 15 are dissolved in 20 ml acetonitrile, heated for 15
hour i (E18-didusyenhenyl)riperaringdul)edyleginaanbi ent tenperature and the
s@l utd ' ; Ak ; Lesi | rep ' ter .
B B e ey DR Erc Bl B erhe Qe s ol P e
(wi t wipexgrBEpaseidre Hisselwed with 0.645 e NgS8Br{EBMabl Pi0HP @tdabiaki (1§ f1 ash
chro f ‘ b N . AT ' : _
G (AT N ofgéﬁﬁ%engﬁéf? TN proming 2 duorobenzolngp
0.4 d¢n(gsene anchhsateyl @51% oursto 115°C. Following cooling of the reaction solution to
A (B | ' ¥ ity I thigbgik P35 mol )
e B b B O
LP Al diflugesiphenydpipgr@zingi n  di ethyl ether) are slowy added dropw se in
and agd\&.af &g {#¥o,)L hour at anbient tenperature. Follow ng cooling
again to OC Saturated NaHCO3 solution is added, filtration is perforned:-
25 t Ahewyhsenuent qanversignde 4-(#(Z Beifiupranhend)ninesaaitpsbrligyamiedaieswas hi ng
I'S D%Tafc@raﬂﬁggwﬁ%yto B Hth&MCa&elindd Ssoveley GREYB2) fMingd, the filtrate
produces 4-(4-(3-chloro-2- methoxyphenyl)pi perazine-1-yl)butylam ne.
Yi el dfielgy.C1 G6h ovav:reagtionstepsiM ), 299 ((M+2)'), 301 ((M+4)'). IR
(NaCis: 33889 g@%?ﬂh: (@@é’% 338533012898, 1630 18880504448, 1969124251, 1132,
1001, 964, 782, ‘744, 680, 668. 'H NNR%CDCI 3, 360 Mz} 6 (Eﬂn))m:-
1. 60-114871007 7747 16HR-NYRYEDE1:436OMbg) D (RPmIH! - 4AZNdRRHH. OHseiehn  4H,
Pip) 235244 (m, 2H, HN-CH,); 2.61-2.65 (m, 4H, pip); 2.71-2.75 (m, 2H, CH,N); 3.12-3.15

(m, 4H, pip); 6.67-6.71 (m, 1H, Phenyl); 6.73-6.80 (m, 1H, phenyl); 6.92-6.99 (m, 1H,

phenyl). '
20
| Production of type C3 amines ~ |
4-(4-(2,3-dih ydrobenzofuranQT-priperazine;1 -yl butylamine, 4¥(4—(chroman -8- v
' yl)pipéra'ziné—1 -y!)butylamine, 4-(4-(2,3,4, 5—tetrahydrobenzo[b]oxepinQQ-yl),bipérézine- 1-
 yl)butylamine | A |

25
" The synthesis takes place to begin with analagously to the literature (Kerrigarj, F.
Tetrahedron Letl. 1998, 2219-2222) until 2,3-dihydrobenzofuran-?-yipiperazihje has been
| obtained with a yield of 54% over 4 reaction steps. Then the free base is alkyl?ated -
analagously to the general cdnditions for the Synthesis of type (C2) amines and the
30  resultant nitrile is reduced to 4-(4;(2;3-dihydrobenzofuran-?-y])piperézine-1'yl)butylamine. .
Yield: 0.27 g (86% over 2 reaction steps). |
MS: m/z 275 (M™). IR: (NaCl): 3359, 2939, 2820, 1609, 1487, 1456, 1254, ‘1190, 1132,
1012, 942', 870, 755, 661. "H NMR (CDCl;, 360 MHz) 8 (ppm): 1.43-1.63 (m, 4H,CH,-CHy);
2.34-2.40 (m, 2H, HaN-CHy); 2.62 (m, 4H, pip); 2.72-2.74 (m, 2H, O-CHg-Cﬂg);; 3.15—3.21
35 {m, 6H, pip, CH2N); 4.56-4.61 (m, 2H, O-Cﬂz-CHg); 6.69-6.71 (fn, 1H, phenyl); 6.77-6.86
(m, 2H, phenyl). |



34 (m 4H, pip); 3.22-3.26 (m 2H, CH2N); 3.86 (s, 1 H OCH3);
6.79-6.82 (m 1 H phenyl); 6.95 (dd, J=8.0 Hz, J=8.0 Hz, 1 H, phenyl
H5); 7.00 (dd, J=1.8 Hz, J=8.0 Hz, 1 H, phenyl) 4-(4-(2,

3-di fl uorophenyl) pi per azi ne-1-vyl )but yfam ne 5 For the production of
4-(4-(2,3-di fluorophenyl) pi perazi ngsl-yl)butyl am ne 0.56!g (5 mmol )

pi perazi ne (base) are dissolved with 0.675 g Na&tBu (7 mmol ), 0.046 g
Pd2(dba)3 (0.5 mol%, 0.093 g BINAP (2 nol % and 0.56 nl (5 nmol) _
1- brom ne-2, 3-di fl uorobenzol in 20 m toluene and heat ecpl for 18 hours
to 1IBE. prﬁmldtlommh@(tbtuhrorrm & )piberarisedtyontyoling iakes place anaia@ntsly

o ap e LR ol RS TR Ul 0 47 S e’
subs é(qeidm 050 V&6 beer 2 reaction steps). I
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Yi el d,020, 8703 757.('AOWIREDCR, Bekkitizpd (ppnep$)6-1159 (Ih‘B4Hﬂ:E|2-GBIQ (196)2.03 R

143, (1085 O CElr 51k Ao el G ey & (R 2707 by

| 4H, O@OBHDH;-CiL:) 37240 ((RHPEH:-NERY; GIaB)(m, BHERIDR 4644 8T (RF2H 1) ;
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4- (4—t@iﬁgsaqlaaz,e5mam90a$iyttrtbb@azm‘@br}mmpnmfcmsyrttmﬂnpefrthe ((E&)]amnyds) but yI ani ne

25 Tq{e g%ﬂﬁz%g/ akes pI_ ace to begin with anal agously to the
litera I'gan, F. Tetrahedron Lett. 1998, 2219-2222) until

2, 03 M&yﬂz@bérﬂ\ﬂolﬂmdﬁa (Rai)p29as; aaTmQBMs'IGBGe‘rBTQQME Aé80;vi2eh, t192i el d of
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1.75 ( m 2H O-CHo-CH,-CH,-CHy); 1.93- 200 (m, 4H, H0, O-CHp-CH-CHy-CHy); 2.41-
2.45 (m, 2H, CH,-N); 2.61-2.65 (m, 4H, pip); 2.73-2.81 (m, 4H, O-CHz<CH,- CHg-C_Ijg, CHs-
NH,); 3.10-3.12 (m, 4H, pip); 3.98-4.00 (m, 2H, O-CH,-CHz-CHz-CHy); 6.77-6.81 (m, 2H,
phenyl); 6.88-6.93 (m, 1H, phenyl). 3C NMR (CDCly, 90 MHz) 5 (ppm): 153.5; 144.8;
20 136.9; 123.9: 123.4; 116.8; 73.3; 58.6; 53.7; 51.0: 42.0; 34.5: 32.5; 31.6; 26.1; 24.3.

Produ'cti.on of type C4 amines |
_Trén’s-4-(4-aminometh yicyclohex-1-yimeth yl)~1-(2—methoxyphenyvpipérazine,’ trans-4-(4-
o 'aminomethy!cyc!ohex-1-y!methyl)—.1-(2,3-dichlorophenyUpip‘erazine o
25 o - | _ .
L The éynthesis of the amine components with methylcyclohexylmethyl-spacers between

amine nitrogen and piperazine is performed as follows: -



: Tran

30 resultant nitrile is reduced to

4-(4- (2, 3-di hydrobenzof uran-7-yi) pi per azi ne- | yI )butyl amne. Yield:
0.27 g (86%over 2 reaction steps). Ms: mz 275 (M). IR (Nad): 3359,
2939, 2820, 1609, 1487, 1456, 1254, 1190, 1132, 1012 , 942, 870, 755,
661. 1H NWR (CDCI 3, 360 MHz) 6 (pped: 1.43-1.63 (m 4H, CH2-CH2); '
2.34-2.40 (m 2H, H2N-CH2); 2.62 (m 4H, pip); 2.72-2.74. (m 2H,

O CH2-CH?); 3.15-3.21 35 (m 6H, pip, CH2ZN); 4.56-4.61 (m 2H,

O CH2-CH2); 6.69-6.71 (m 1 H, phenyl); 6.77-6.86 (m 2H, phenyl). 35
The production of 4-(4-(chroman-8-yl)piperazine-1-yl)butyl am ne takes
pl ace anal agously to the general conditions for synthesis 52 pe’ (C3)
amnes. Yield: 0.058 g (57% over 2 reaction steps). 5 Ms: ml
IR (Nad): 3354, 2933, 2870, 2814, 1664, 1479, 1461, 1247 '
1024, 870, 737. 1H NMR (CDCl 3, 360 MHz) b (ppm: 1.46- m

4H, CH2- CHZ) 1.96-2.03 (m 2H, O CH2-CH -CH2); 2.39-2144 (m 2H,~

CHz- N) ;O2, 68Mam - 4H, pip); 2. 7,@0'2 74 (m 2H, OCHZ-QI-W?\CH%; 2.77-2.80
(m 2H, CH2- NH2) L% Ogtém 4H P 1ex®- 24-4.27 (N - 2H, Or .CH2- CH2- CH2) ;
6,71-6. 79 5 4 pp@&%lmae&s

=y

zi ne 1 yl ) butyl am ne

~ genekaluctiopndi ti ons r.-synt hesi s of type
(C3) amings. Yield: 0.52 g (B6W—Ws—mt=z 304 [MtH)][]. IR (Nad):
2933, 2876&, 2814, 1666, 1579,) 1475, 1450; 1246, 1192 15 1038, 785,
733, MeONMRO(CDCl 3, 360 MMy 6 (ppm): 1.47-1.63 KN 4H @#£-CH2); 1.68-.
- 1.75 (m 2H, O CH2-CH2-CH2-CH2); 1.93-2.00 (m 4H, HO O CH2-CH
-CH2-CHZ); 2.41- 2.45 (m 2H, CH2-N); 2.61-2.65 (m 4H pip); 2.73-2.81
(m 4H, O CH2-CHZ-CH2-CH2, CH2- NH2); 3.10-3.12 (m 4H, pip); 3.98-4.00"
(m ; 6.93 (m 1
H p%?n ﬁ\ﬂd?'&%@h%@‘)e dr@arlzgxyﬁ’c%dGmne)t%h*estepﬂ\%%h}ers@nwzt 36. 9:
123. QZqumsthalcyqq@xst-ylmattenoaak@ pla@ in acsqrdencwﬂtbfhe:btﬁfeur%z 5, 31.6;
26. 1§w%f’a 3be, fr@%%tdhgﬁn Céuut B85, % 9@@ B@’P) Then oxidation to the aldehyde,

4-am nonet hyl cycl ohex- 1-yI hyl’) - 1- (2- met hoxypheny I)p| pera2| n
t Feshistive graination with the corresponding phenylprperazmes and reduction of the azido

~ group to the primary amine provide the type (C4) ammes

10  For the synthesis of trans—4-a2idometh'ylcyclohex—’l-ytcarbaldehyde-o.10 g {0.6 mmol)
trans-4-azidomethylcyclohex-t-ylmethanol are dissolved in 4 ml dry DMSO and fellowihg
addition of 0.21 _'g (0.77 mmo[). I.BX (1-hydroxy-1,2-benziocdoxol-3(1 H)—one—t-bkide_) agitated -
for 5 hours at ambient temperature. Then diethyl ether and NaHCO; solution are added
and the organic phase is separated off. This is again washed with NaHCO, solutlon and

15 water and dried over MgSQ,. The solvent is evaporated in the vacuum.

-Yield: 75 mg (76%). :
‘MS: m/z 167 (M*); IR: (NaCl): 2927, 2856, 2097 1723, 1452 'H NMR (CDCls, 360 MHz) &
(ppm): 1.01-1.12 (m, 2H, CH>-CH,-CH-CHO); 1.24-1.35 {m, 2H, CHo-CH,-CH-CHO); 1.49-
1.80.(m, 1H, CH); 1.90-1.95 (m, 2H, CH,-CH,-CH-CHO); 2.03-2.07 ('m, 2H, CHZ-Cﬂg-CH-
20 CHO); 2.15-2.24 {m, 1H, CHCHO); 3.18 (d, J=6.8 Hz, 2H, CH;N3); 9.63 (d, J=1.4 Hz, 1H,
" CHO). C NMR (CDCls, 90 MHz) & (ppm): 204.0, 57.5, 50.0, 41.0, 37.3, 29.8,{‘ 29.2, 25.3.

The synthesis of trans-4-(4-azidomethylcyclohexylmethyl)—1-(2-methoxyphenyt)piperazine
* begins by dissolving 0.39 g (2.3.mmol) trans-4-azidomethylcyclohex-1-ylcarbaldehyde and
25 0.56 g (2.9 mmol) 2-methoxyphenylpiperazine in 15 m! dichlomethane and the addifion of
0.74 g (3.5 mmol) sodium triacetoxyborohydride. After 23 hours of reaction at ambient



am nonet hyl cycl ohex 1-yl methyl) - 1- (2 3- di chl orophenyl ) pi per azi ne '25
The synthesis of the am ne corrponents wth

met hyl cycl ohexyl net hyl - spacers -between ami ne ni t rogen and pi perazi ne
i's perfornmed as follows: 36 R2 R3 NN~ O Ove /OCH N J 1. Li AlH41 Et 20 1.
IBX 2, 0.7eq TsCl 2. Piperazine, NgBH(Ac)3 3. NaN3 3. Reducti-on MO 0
N3 H2ZN (C4)  Starting with 1,4-cycl ohexylidene dicarboxylic acid

i T2ty firb o @RS fnel MG FORURIRERth Nefic . SRBRANEIIKL Bl Rfttgd g et hano

takes place in accordance wth iterature (
Phar mon@ittated argig8irifiad wits flestsarpmatpgephy XE@Aci enzine: 1k al dehyde

redu dpn W th the correspondi ng phenyl pi pera2| nes and
redugﬁélgﬁ)gﬁbqﬁﬁgm do group to the primary amine provide .the type

,(04) BhiNegH): 2910, 28h 11384 2530950 #84% 1450, 1240. 'H'NMR (CDCls, 360 MHz)ﬁ
an :L h 0
Lsanspnasiaionss ! aycioienl ¥ aael dpeds 0oddd (h04f, MR

tran met han di ssol

and fH21 @wag? radzﬂm%mm) 21591mg4|ﬂ£plW)73|9ﬁr§m) 4 Bp); 3. 14(d J 64HZ
(1-h z n de) agitated; for 5 hours
at aﬁ{ WN@%@%&&? %e‘ﬁéﬁrgﬁ 0 EH he%l?md NaHCOB sol ution are
added and the organic phase S separat ed off. This is again washed with

co o ke 28tk LBl Al oty el pheBi Bl Ao e B

(I&Iacltankesm \2€B6ide0da) aaretitiond52. ' H NVR (CDCI 3, 360 MHz) |b  (ppm):
101%132%5 (gé-d/ CH2-CH2-CHCHO); 1.24-1.35 (m 2H CH - CHZ CH CHO) ;
149?. ]—I ;190195(m2H CH2- CH2-CH CHO); 2.03:-2.07
(m 4R (myw@n&emqgsmammm "HINMR (GPCEHEBI0YIHZBD (P()d0.83=6. 8

) ) 3.,90 M)
b (poie AR L E 185135 o By By 3 g11,08 T ag1 G- CRIEF A 594 37
: Hz, ZH, CHngIp) 2.57 (m, 4K, pip); 3.05 (m, 4H, pip); 3.14 (d, J=6.4 Hz, 2H, CH2N3)
15 6.92-6.97 (m, 1H, phenyl); 7.10-7.16 (m, 4H, phenyl). 13C_NMR (CDCls, 90 MHz) 3 (ppm):
151.4, 134.0, 127.5, 127.4, 124.4, 117.5, 65.4, 58.0, 53.8, 51.4, 38.4, 35.0, 31.1, 30.3.

DMVSO

_The amine component trans-4-(4- ammomethylcyciohex—1-ylmethyl) ~1-(2-
- methoxyphenyl)piperazme is produced by preparmg a solution of 0.40 g (1. 2 mmo!) trans-
20 4-(4- aZIdomethy!cyclohexylmethyi) -1-(2-methoxyphenyl)piperazine in 10 mi methanol and
the addition of 0. 10 g Pd/C 10%. The suspension is agitated under an Hg-atmosphere for
23 hours at ambient temperature. Then the solvent is evaporated in the vacuum and
purlﬁed with flash chromatography (CHZCI2—CH30H -NEtMe;: 90-8-2).
_ Yield: 0.14 g (39%) (light yellow oil). _
25 MS:317m/z (M"); IR: (NaCl): 3382, 2912, 2842, 2811, 1500, 1240, 747. 1H NMR (CDCIS, _
360 MHz) & (ppm): 0.87-1.05 (m, 4H, CH»-CHy); 1.25-1.30 (m, 1H, CH); 1.45-1.56 (m, _1H,
CH); 1.81-1.91 (m, 4H, CH,-CHy); 2.21 (d, J=7.1 Hz, 2H, HN-CH); 2.55 (d, J!—6'4 Hz 2H,
- CHaNpip); 2.59 (m, 4H, pip); 3.08 (m, 4H, plp) 3.86 (s, 3H, CH;0); 684 7.01 (m 4H,
Phenyl). 8 NMR (CDCls, 90 MHz) & (ppm): 152.3, 141.5, 122.7, 120.9, 118.1, 111. 1,
30 65.7,55.3,53.9,50.7,48.7, 35.3, 31.4, 30.9, 30.4.

 Forthe production of trans-4-(4-aminomethylcyclohex-1-yimethyl)-1-(2,3-
dichlorophenyl)piperazine 25 ml dry THF 1.05 ml LiAiH, solution (1 M in THF)' is added to a
solution of 0.20 g (0.52 mmol) trans~4-(4-azid0methylcyclohexytmethyl)—1-(2,3;
35 dichlorophenyl)piperazine and heated for 8 hours with recycling. The solutionfis



The synt hesi s of :

trans-4-(4-azi donet hyl cycl ohexyl net hyl ) - 1- ( 2- nethoxyphenyl)plpera2|ne

begi ns by.dissolving 0.39 g (2 3 mmol)

t rans- 4- azi donet hyl cycl ohex- 1-yl car bal dehyde and 25 0.56 g (2.9 mmol)

2- met-hoxyphenyl pi perazine in. 15 m 3di chl onet hane and the:addition of

0.74 g (3.5 mmol ) sodiumtriacet oxyborohydride. After 23 hours of

r eamév‘éﬁor%’éedﬂrqmee\@cu@rh anHWﬁé@hWe%htéhﬁarﬁ‘étéér'éFﬁ’y (CHXBSHRHIINEIMAE

solution, and the organic phase s concenttated and purified w h

1 asHOcHebmat ography (EtQAc benzine: 1-1). Yi eld: 0.78 g (97% .

(NaO 5, 1500, 1450, 1240. H NVR (CDCI3 360 N+E) b
5 (pp Vi |d2@4§9(g@%% . @@gg@\,@g D-COHR): 1.47-1.50 (m 9. 1.80-1.91

(m AMSGP-oRi)), 357 HM+@M) BOAM+4E}: ﬁl-ﬁNa@HQW%?g“Q 2@93 174157 Tpi p) ;

3508 '208 713, 'R E é|4 %ﬁ@l\ﬂrrﬂ]%)%s@yﬁﬁﬁ os@btgfs((?ﬁzhﬁ EHECHR); 6519 B (rh:HSO)

6. 84 01" (4
t rans“‘h-C(HJ) 443 deh W‘g@d)d’n%@cﬁﬁﬁéﬂhﬁﬁ)CHrPﬁzBZdlgdﬁl ~bT7obHé,r3"iAI")2b|r per a2|

_ esUnger i t \¢ 85% .
(NaciSED35TE2PEREoHE B ORAREY: S DB e ek R0 POy 3R SRl 5
( ppme- pG@MmJ_ﬂdstqenyl AH10-FHE-(mm2l; Pheml)- 1. 59 (m 2H CH): 1.81-1.90
(m 4H, CH2-CH2); 2.21 (d, J=7.1 Hz, 2H, CH2Npip); 2.57.-(m 4H, pip);
3.05 (m 4H, pip); 3.14 (d, J=6.4 Hz, 2H I CH2N3): 15 6.92-6:97 (m 1 H,
pﬁenyl) 7.10-7.16 (m 4H, phenyl). 13C NVR (CDCI 3, 90 MHz) 6 (ppm:
151. AsyﬁﬁfEQ‘ GRTHE )@:@I\ZP&E CWPéUbe 5, 65.4, 58 0, 53 8, 51. 4 38. 4,
35.0 g e am ne conponent
t rans- 4- (4- am norret hyl cycl ohex- 1-yl net hyl ) - 1-(2- . | :
met h | ) pi perazine is produced by preparing a solutlon of 0.40 g
(1.2 trans 20
4- (4- Mm[MZFBteW;dxgzglmw!)ﬂﬂgﬂameehWU}wﬂzk(H—pm!h[&(&pmwhe) pfqaefmmdme in 10
m nmethanol and the addition of 0.10 g Pd/C 10(@ The suspension is
agitated under an H2-atnosphere for 23 hours al anbi ent 't enperat ure.
Then the solvent is evaporated in the vacuum an ~purified with flash
chr omat ogr aphy ( CH2Cl 2- CH3 NEt Me2: 90-82)\ Vi 0.14 g (39%
(light yellowoil). 25 : Klm/kM\)/;N | R NN§ 3382, 2912 2842,
2811, 1500, 1240, 77X 1IN NWRN(CDA 3, ~ 360—MHz) ®—ppm): 0.87-1.05 (m
4H, CH2-CH2); 1.25%1. NH 1H, CH); 1.45-1.56 (m 1H, -

Synthesié analogous to example 2. To obtain the target compound with hydrdgen
subsﬁtuted in position 1, starting with the compound in example 2 the phén'yl sulfonyl _
_ group is separated with KOH in-ethanol. For this 2.5 mi 4% KOH and 2.5 ml ethanol are
20  added tc 0.04 g (0.07 mmol) N2-[4-{4-(2- methoxyphenyl)plperazme}butyl] -1~
phenylsulfonyl-1H-pyrrolo[2,3- b]pyndme—2—carboxam|de and heated for oneg hour with
recycling. Following cooling of the solution to ambient temperature this is adjusted to pH 9-
10 and extracted with methylene chloride, washed with saturated NaHCO; soilution'and
. saturated NaCl solution and following drying evaporated with MgSO.,. Purifice{tion by flash
25 chromatography (Si0y; petroleum ether-acetic acid 8-2) reSults_ in the end product.
" Yield: 6 mg (20%) -
M.P.: 117°C. HPLC/MS m/z 408 (M"). IR (NaCl): 3302; 2928; 2813; 1636;1595; 1498;
1239; 11135; 746. H NMR (CDCls, 360 MHz) & (ppm): 1.64-1.76 (m, 4H, CH,-CHy); 2.48 {1,
J=7.0 Hz, 2H, CHszip); 2.67 (m, 4H, pip); 3,10 (m, 4H, pip); 3.52-3.58 (m, 2H
30 CH;NHCO) 3.85 (s, 3vH, OCHj3); 6.68 (brt, .J=5.'1 Hz, 1H, NHCO);.B.BO s, 1H,;'H-3); 6.85
(d, J= 7.5 Hz, 1H, Phenyl); 6.90-6.92 (m, 2H, Phenyl); 6.97-7.02 {m, 1'H, Phehyl); 7.15 (d,



CH) ; 181191(m 4H, CH2-CH2); 2.21 (d, J71Hz 2H, H2N-CH2); 2.55
(d, J=6.4 Hz, 2H, CH2Npip); 2.59 (m 4H, pip); 3.08 (m .4H, pip); 3.86
(s, 3H, CHSO) 6.84-7.01 (m 4H,  Phenyl). 13C NMR (CDCI 3, 90 MHz) 6
(ppm: 152.3, 141.5, 122.7, 120.9, 118.1, 111.1, 30 65.7, 55.3, 53.9,
50.7, 48.7, 35.3, 31.4, 30.9, 30.439For the productron of

trans 4- (4- am nonet hyl cycl ohex-1-yl net hyl )-1-(2, 3-

di ch'ﬁa%ql}ewt Hok) p%‘r‘fﬁrdﬂ% 8% g, 41y (Bt 1HOG. dibe FddAJHﬂG?LQ' e, @rrz(l Min
THF d ut.i on

trans"-“hJ‘tQ)w é@ﬁaémﬂﬂ-htﬂ t:)ychWWCRQtsh%? )5@20”3) 3812, 152.3;148.2;

di chl OiboRAENY 191, BOrA%. 450 anthe L AUBD, § 9125 96 4y PERNLL 7% The

sol utio por at ed e vacuum and purified y fl'ash
chr orf@tft)@ﬁaﬁa595(@w(2725@43h+ NEt Me2: 90-8-2) Yield: 0.13 g (36% _
(kight yellowoil). Ms: 355 mz (M), 357 ((M+2)'), 359 ((NM)'); IR
(NaCI) 3375, 2913, 2843, 2817, 1577, 5 1448, 778. 1H NWR (CDCI 3, 360
- MHz) S (ppm): O.85- 0 98 (m 4H CH2-CH2); 1.19-1.31 (m ' |1H CH);
143%%&{?1 1.80-1.88 (m . 4H, CHZCHZ)219(d J=7.1 Hz,
253256(m 6H, pip, CH2Npip); 3.06-3.08 (m 3H, prp)
3.17- M42e(2-metrmypfmn¢§)prperezrga—-fe/lféety( hqohe_nmulrbhréﬂw yrrofol2.8- bipyr@fr(en 2H
Phenyd ). ndRigg YNTHESI S OF THE EXAVPLE COVPOUNDS Exanple 1 :
N 4-[4- etrg et hoxyphenyl ) pi perazi ne-1-yl Jbutyl -1 H pyrrol o[ 2, _
3-b] pyridine-2-carbamide 0O OCN\ NHH 15 N $ynthesis: anal ogous to
- exanple 2. To obtain the target conmpound wth drogen substituted in

position 1, starting with tfe conmpound in npl- the phenyl sul fonyl
,\r’—e\l m 4% KOH and 2.5

m ethanol are 20 a
N2-[ 4-{4-(2- met hox

|

g
p| pé‘r azi ne} butyI ]-1- |

0.036 g (0.12 mmol) of the pyrrolo[z,S—b']pyridine—2-ylcarbo$<yiic acid are dissolved in 4 mi
dry methylene chioride and 0.06 ml (0.13 mmol) DIPEA added. In addition at 0°C 0.065 g
{0.13 mmol) of the HATU dissolved in 1 ml DMF are elowiy added dropwise |n Then 0.036 .
15 g (0.13 mmol) 4-(4-aminobutyl)-1-(2-methoxyphenyl)piperazirte are dissolved. in methyle.ne i
chiloride and added dropwise in at 0° C to the reaction solution. After 2 hours the.deposit is
absorbed in methylene chioride and washed with'saturated NéHCOs solution and water
After drymg with MgSQy the solvent is evaporated and purrfted by flash ohromatography '
(8102, CH,Cl,-CH3OH: 95-5).
.20 Yield: 63 mg (96%) ‘ |
M.P.: 166°C. MS m/z 548. (M*). IR (NaCl): 3398; 2942; 2825; 1655; 1559; 1500 1375,
1241; 1176; 1027; 752. "H NMR (CDCl3, 360 Mhz) & (ppm): 1.70-1.84 {m, 4H, CH2-CHy);
2.54 (t, J=6,4'Hz, 2H, CH;Npip); 2.68 {m, 4H, pip); 2.88 (m, 4H, pip); 3.49-3.55 (m, 2H,
CH,NHCO), 3.80 (s, 3H, OCHa); 6.59-6.62 (m, 1H, phenyl): 6.81-6.85 (m, 2H, H-3, phenyl):
- 25 6.98-7.02 (m, 1H, Phenyl); 7.19 (dd, J=4.8 Hz, J=8.0 Hz, 1H, H-B); 7.48-7.60 (m, 4H,
-~ phenylsulfonyl, phenyl); 7.82 (dd, J=1.6 Hz, J=7.8 Hz, 1H, pherrylsulfonyi); 7-93-7.96 {(br.t.,
J=4.3 Hz, 1H, NHCO); 8.33-8.35 (m, 2H, phenylsulfonyl,_H-4); 8.48 (dd, , J=1.6 Hz, J= 4.8
Hz, 1H, H-6). *C-NMR (CDCl;, 90 MHz) & (ppm): 162.1; 161.8; 152.1; 148.6; 5146.2; 140.9;



phenyl sul fonyl -1 Hpyrrol o 2, 3-b] pyri di ne-2-car boxam de and heated for
one hour with recycling. .Follow ng cooling of the solution to anbient .
tenperature this is adjusted to pH 9- 10 and extracted wi th nethyl ene
chloride, washed with saturated NaHCO3 sol ution and saturated NadC
solution and follow ng drying evapgpated with MySH. Pur||f| cation by
flrash 25 chromat ography  (Si 02; petrol eum ether-acetic acid 8-2) results

() R B g0 Shg Pl 6 9h0add B o Gy, PSR RGOS,

H NOR.3 D8 35.33602;M42); 482(@1’;&)245 64-1.76 (m 4H, CHz- CHZ) 2.48 (t,
J 7.0 Hz, 2H, CH2Npip); 2.67 (m 4H, pip); 3,10 (m 4H pip); 3.52-3.58
(m 2H, 30 CHhNHCO) 3.85 (s, 3H, OCH3); 6.68 (brt, J=5.1'Hz, IN, NHCO;
680(s I1HH3); 6.85 (d, J=7.5 Hz, 1 H, Phenyl); 690692(m 2H,
eme((é §87702(m 1 H Phenyl); 7.15 (d, 39 J=4.8 Hz, 1 H, H5);
97 31 928.0 Hz, J=1.6 Hz, 1 H H4); 8.56 (dd, J:4.6;Hz J=1. 6Hz,

_I H, N¥$J-12, iﬂtcﬁﬁ:rc(m,enﬂl)ﬂﬂaeréﬁdé-f-J/&IﬁftNN/R-;(y@B@I[BB bRy rityly 2-6arbpmide:  161. 2;

-152.3; 148.2; 146.1; 141.2; 131.6; 122.9; 12%19; 8.2; 116.9; 111.2;

118.2; 116.9; 111.2; 100. 2,057 9; 55.3; 53.5; . B, 39.6; 27.5, 24.3.
o,

5 Exarrpl e 2 N4-[4- (2 met hogyphenyl) pi pex‘azi\ne ] butyl -1

phenyl sul fonyl - 1 Hpyr r ol-6§ 2- e O N 10 0.036 g
(0.12 nmol ) of the A\ ol -b]pyr|d|n = -yIc poxylic:acid are
dissolved in 4 m \dry yI ene chloride and 0.06 m (0:.13 nmol) DI PEA
added. In addition NOC 0.065 g (0.13 mml) of the HATU dissolved in
1 mM DV are slowy added dropwise in. Then 0.036 15 g (0.13 nmol ) -

4- (4- am nobutyl ) -1- (2- met hoxyphenyl ) pi per azi ne. are dissolved in
met hgyathesis e’wlrm'rg with thadomgderti ofrexpmiplest amd arded afalbgodshmnditians aofor

IR hen it el M R Uiro RSP GRbaftorBlabER® €1 0T 98
produces the compound of example 3. :
Yield: 12 mg (68% yield). '_ .
M.P.: 232°C. MS m/z 445 (M*), 447 ((M+2)"), 449 ((M+4)"). IR (NaCl): 3379, 2924; 2851;
1631; 1557; 1496; 1259; 1028; 758. "H NMR (CDCls, 360 MHz) 3 (ppm): 1.66-1.74 (m, 4H,
15 CHy-CHy); 2.49 (t, J=6,7 Hz, 2H, CH,Npip}; 2.66 (m, 4H, pip); 3.07 (m, 4H, pip); 3.52-3.57
(m, 2H, CH,NHCO): 6.57 (brt, J=4.8 Hz, TH, NHCO): 6.78 (s, 1H; H-3); 6.91 (dd, J=7.5.
Hz, J=2.1 Hz, 1H, phenyl}; 7.09-7.17 {m, 3H, phenyl, H-5); 7.97 (dd, J=8.0 Hz, J= 1.6 Hz,
1H, H-4); ). 8.49 (dd, J= 4.6 Hz, J=1.4 Hz, 1H, H-6); 10.17 (s, TH, H-1). Be- NMR(CDCIg, 90.
MHz) & (ppm): 161.1; 151.1; 147.9; 146.2; 134.0; 131.3; 130.4; 127.5; 127.4; 124.6; 120.0;
20 118.9;117.0; 100.2; 57.9; 53.3; 51.2; 39.7; 27.5, 24.3.

Example 4 ; _
N-4-{4- (2 3-dlchlorophenyl)pfperazme 1-yllbutyi-1 —phenylsulfonyl—1H—pyrrolo[2 3—b]pyndme— ‘
25  2-carbamide |




After drying with MJSO4 the sol vent is evaporated and purified by flash
chromat ography (Si02; CH2ClI 2-CH3OH: 95-5). 20 Yield: 63 ng (96%. .
MP.: 166C. Ms nfz 548 (M). IR (Nad): 3398; 2942; 2825; 1655; 1559;.
1500; 1375, 1241; 1176; 1027; 752. 1H NWR (CDCI 3, 360 Miz) 6 (ppm):
1.70-1.84 (m 4H CH2-CH2); 2.54 (Y4 J=6,4 Hz, 2H, CH2Npip); 2.68 (m =
4H, pip); 2.88 (m 4H, pip); 3.49-3.55 (m 2H, CH NHCO, 3.80 (s, 3H,
OCH3); 6.59-6.62 (m 1 H, phenyl); 6.81-6.85 (m 2H, H 3, phenyl); 25
6.98-7.02 (m 1 H, Phenyl); 7.19 (dd, J=4.8 Hz, J=8.0 Hz, 1 H, H5);

7 48- Syrfttes(snattidous pheaydpalf onyl , phenyl); 7.82 (dd, J=1.6 Hz, J=7.8

1\§I—| Eé’ueny fonyl) 7-93-7.96 (br.t., J= 4.3 Hz, I H, NHCO ;
8 33- 995 °’phenyl sul fonyl, H4); 8.48 (dd, , J=1.6 Hz, J= 4. 8

Hz, IWP. 28T, MS30zISBR ((ODEBES(MIQ) MEBD (B144DriR: (Na6D: 328118938 28242, 1;

143 Sespiionliabioati 0 ﬁﬁ? @4@%%1’% YR PGy 36g gl Sinerg) 1
53. 2;1.50(1,; 4HCH-CRY, 257 2d)B.4 azmmzupaa) 2.70 (m, 4H, pip); 2.88 (m, 4H,

3 b] é@wﬁ 5;4% oSt boeRbCa, B BT s R 'Jhﬁ%%ﬂ%?ﬁ%rﬁ@ib?%%am i ng
V\Aotg mm-epﬁm@undmﬁ B mehg); 7. oanm:m(rdﬁrﬁ amfhgugm @angk somJaﬁﬂ gred
For *SXamh ehamifigadc D33P i, AR BIRUE Y eBToh, B3, 334 dassr bes
mkloglad%H I-Ngj;gmg(gem g/gHﬁ zHéllrgHCM))a 381611 (ml\/zlﬂ)pﬁeg léelu%n@/( M;a)) gus | RI\/R
{ CD01 80, e W 1 i 6y Ha): B8N ICPRts SR8 tem) 469 g

J 6, T148z73; 12511; CH2NPI)2; 133.6614012, 198,9: NDBF; 15 HA24IT; 18010; Pigd;;118.962- 3. 57

912{1@&% §E'.§a50§§.4; §6.256\ P 5'53.2;%0.4;30.5?27.2%'%4_45'“0@, 6.78 (s, 1H H3);

15
i Example 5
N 4-{4-(2- methoxyphenyl)prperazme 1 -yl]butyl—3H—1mrdazo[4 5 b]pyndme 2-carbamtde ;

/
0

N

Rac2ane®

20 Diisopropyle'thylamine (220 L, 1.26 ..mmol)'are added to a soluﬁon of the 3H—ih1_idazo[4,5-
b]pyridine-2- -carboxylic acid {68 mg, 0. 42 mmbol) ih dry DMF (15 mL). TBTU (159 mg, 0.42
“mmol; dissolved in 2 mL DMF) are added at 0°C. The ice bath is removed and after 5
_mmutes of agitation 4-[4- (2-methoxyphenyl)plperazme 1-y|]butylamme (110 mg, 0.42
mmol) dissolved in dichloromethane (2 mL) is added dropwise in. Th_e mixture is agitated
25 for 1 hour at ambient temperature Then saturated NaHCO; solution and diChjloromethane
' are added, the phases are separated and the aqueous phase is extracted wnth |
dlohloromethane {2x). The combined organic phases are washed with saturated NaC!
solution; dried over sodium sulphate and concentrated. Following flash chromatography
(SiO,, dichloromethane / methanol 9:1) the product is obtained (62 mg, 36%) as colourless
30 . solid matter. ' '



Hz, J=2.1 Hz, 1 H, phenyl); 7.09-7.17 (m 3H, phenyl, H5); 7.97 (dd,
J=8.0 Hz, J=1.6 Hz, 1 H H4); 8.49 (dd, J= 4.6 Hz, J=1.4 Hz, 1H, H6);
10.17 (s, 1H, H1). 13CNWR (CDClI3, 90 Miz) 6 (ppm: 161.1; 151.1;
147.9; 146.2; 134.0; 131.3; 130.4; 127.5; 127.4; 124.6; 120 0; 20
118.9; 117.0; 100.2; 57.9; 53.3; 5422 39.7; 275 24.3: 'Exanple 4
N-4-(4-(2, 3-dichl orophenyl) pi per azi ne- 1- yI]butyI 1- phenyl sul f onyl - |

5 oY A e A Do RoRL AL iy Do ORI

586 @M8)(m, 388, 1.6V @n 4B90.03-3/B8 ) h) 4H), R4eNaE Jm, BDBLTE 293F), 2824, 5

(oont Bitoat AT Bt g i s B0l I 5% onpi )

2. 70”(GINMMCDIBIQ)50 MHBSD (bmn 49,4, 2pi1p39.234H9-53.BF5(aN57 2H1 1 CH2NIECD) , 6. 55

O TR ey 137 sdes s e RSB i T (5, 1R, H3): 6 997,04

J=4.8 Hz, 1 H; phenyl sulfonyl) 7 48-7.60 (m 3H, phenyl sul fonyl )

7.80 (dd, J=7.8 Hz, J=1.6 Hz, 10| H H4); 8.01 (br t,.J=4.8 Hz, | H

NHCO) 8. 38 8.41 (rn 2H, phenylsulfonyl, H5); 8.48 (dd, J=4.8 Hz,
xlélﬁ.' ¢H H6). 13C NWR (CDCI 3, 90 MHz) 6 (ppm: 161. 9 , 150. 7;

148 f46 3; 138.1;136.7; 134.2; 133.9; 130.2,128.9; 128.

127. 4\1 iM(&S-d@tz@r@heMWraqfl%ijuleiw-md@ﬂ @rblm'sdme-mrmmf% 0;

53.2; 50.7; 40.0; 27.2; 24.1. 15 Exanple 5

N- 4- [4 ( 2- met hoxyphenyl ) pi pgr azi ne- 1- yI]but I- i dazo[4,

_5b]pyr|d|ne20arbamcﬁ OZN|N~/N-/ _

/\/\/ J

Synthesis analogous to example 5.
Yield: 29 mg (21%) : _
- MS (APCI) m/z 447 [(M+H)'], 328 (100%); 'H-NMR (CDCl, 200 MHz) & (ppm):'1.69-1.71 (m,
4H), 2.50-2.60 (m, 2H), 2.70-2.76 (m, 4H), 3.05-3.10 (m, 4H), 3.45-3.55 (m, 2H),f 6.95-7.00 (m,
15 1H), 7.14-7.16 (m, 2H), 7.24-7.36 (m 1H), 8.00-8.05 (m, 1H), 8.45-8.48 (m, iH_);' BC-NMR.
(CDCly, 50 MHz) 8 (ppm): 23.1, 26.8, 39.0, 49.5, 50.2, 52.7, 57.6, 118.1, 118.4,5 119.4, 120.9,
124.5,127.0, 127.2, 133.6, 142.9, 143.7, 145.4, 146.5, 147.4, 150.4, 150.7, 158.6.

10

20 Example7 _ _
N-4- [4 (2- chlorophenyl)prperazme 1—yl]butyi—3H—fmfdazo[4 5—b]pyr1dme—2 carbam;de

CQ)L /\/\/”m @

Instructions analogous to example 5.
Yield: 73 mg (35%) :

25 MS (APCI) miz 413 [(M+H], 294; "H-NMR (CDCls, 200 MHz) § (ppm): 1.65-1. 7‘2 (m, 4H),
2.46-2.53 {(m, 2H), 2.67-2.78 {m, 4H) 3 08-3.12 (m, 4H), 3.53-3.59 (m, 2H) 6. 89-6. 99 (m,
2H), 7.02-7.37 (m, 3H), 7.95 (wide s, 1H), 8.07-8.11(m, 2H), 8.74-8.76 (m 1H); *C-NMR



~~ NHHH N 20 Diisopropyl ethylanine (220 pL, 1.26 nnDI) are added to
a solution of the 3Himdazo[4,5- b]pyridine-2-carboxylic acid (68 ng,
0.42 mmol) in dry DMF (15 ni). TBTU (159 ng, 0.42 nmmol; dlssolved in 2
nL DMF) are added at OC. The ice bath is renoved and after 5 m:.nutes
of agitation 4-[4-(2- nethoxyphenylhglpera2|ne 1- yI]butyIanlne (110 ny,
0.42 nmol) dissolved in dichloronmethane (2 nL) is added dropw se in.

cat urigtih RaR BOPnF e 2k of arfhD o REe Moo PIRACR0Y oo fases

are SEI75.aed, agols! s, @quesysiphass.g.s extracted with diichl oromethane

(2x). The conbi ned organi ¢ phases are washed with saturated NaC

sol utiion, dried over sodium sul phate and concentrat ed. FQI I owi ng flash

chr omat ography (Si 02, dichloronethane | nethanol 9:1) the product is

: obta| ned (62 ng, 36% as colourless 30 solid matter. 42 M5 (APCl) nmz
[EXpeple1 14 NMR (CDCI 3, 200 MHz) 8 (ppm): 1:64-1.66 (m 4H), 2.45-

2 48 \ . . ; j 2H) ,
Klm[4§|lz_'%3 du%eﬁ)?mgeﬂ@gﬁdé}azﬂéh ylﬁ)%%g'gﬁ%ﬁgcg(zﬂlrﬁ 54)5%” B2 o%rtﬂaéag&é(ﬂm 4

8 43 .46 (m 1H) 13C—NNR(CDCI3 50 MHz) 8 (ppM: 2~ 4 27.1, 39.2,

49. 9, 53. 0, 55.2, 57.9, 111%1, 118.2, 5 4, 9, 123 2, 140. 5
145. 8, 146. 6, 152.1, 15R 7 | e -[ 4-M25 :
3-dichl orephenyl) pi azi |'] bt yl= 3I—\_|_m’daz 5-b] pyridi ne-2-carb

amde C d ON M}@ N ynt hesi s anal ogous to exanpl e 5.

| =N » B
~ Instructions analogous to example 5.
~ Yield: 30 mg (21%) | o

10 MS (APCI): m/z 407 [(M+H)"], 288; 'H-NMR (CDCls, 200 MHz) § (ppm): 1762-;1 84 (m, 4H),

2.13 (s, 3H), 2.16 (s, 3H), 2.46-2 50 (m, 2H), 2.63-2.80 (m, 4H), 2.83-2.88 (m, 4H), 3.40-

3.44 (m, 2H), 6.78-6.83 (m, 2H), 693696(m 1H), 7.20-7.27 (m, 1H), 7.93- 796(m 1H),

8.40-8.44 (m, 1H); C-NMR (CDCl,, 50 MHz) 8 (ppm): 13.8, 20.5, 23.6, 27.2, '30. 4,51.5,

53.6, 8.1, 116.6, 119.6, 125.2, 125.9, 131.2, 138.0; 145.9, 146.7, 151.1, 158.9.

15
'Example 9
N-4 [4 (4~ﬂuorophenyl)prperazme T-yl]butyf 3H—fmrdazo[4 5-blpyridine-2- carbamlde
O .
N : /N
X NSNS N F
7 N
20 - —N

Instructions analogous to example 5.

Yield: 42 mg (34%) J |

MS (APGI) m/z 397 [(M+H)'], 278; 'H-NMR (CDCls, 200 MHz) & (ppm): 1.65-1.75 (m, 4H)

2.45-2.49 (m, 2H), 2.61-2.77 (m, 4H), 3.12-3.28 (m, 4H), 3.55-3.58 (m, 2H), é79695(m'
25 4H), 7.29-7.36 (m, 1H), 7.95-8.08 (m, 2H), B.71-8.75 (m, 1H); “C-NMR (CDCls, 50 MHz) 5

(ppm): 24.1, 27.3, 39.5, 49.9, 53.1, 57.8, 115.4 (J = 22 Hz), 117.7 (=8 Hz), 1192, 145

146.8, 147.8, 147.9, 157.1 (J = 239 Hz), 158.8.



Yield: 29 ng (21 %9 MS (APCl) mz 447 [(MtH) '], 328 (100%, 1H NWR
(CDbCl 3, 200 MHz) 8 (ppm:"1.69-1.71 (m 4H), 2.50-2. 60 (m 2H,
2.70-2.76 (m 4H),3.05-3.10 (m 4H), 3.45-3.55 (m 2H) 6.95-7.00 (m
15 1H), 7.14-7.16 (m 2H), 7.24-7.36 (m1H), 8.00-8.05 (m 1H),
8.45-8.48 (m 1H); 13C NWR (CDCl 3, 440 MHz) 5 (ppm: 23.1, 26.8, 39.0,
49.5 50.2, 52.7, 57.6, 118.1, 118.4, 119.4, 120.9, 1245, 127.0,
127. ajrﬁﬁ 3 142.9, 143.7, 145.4, 146.5, 147.4, 150.4, 150.7, 158.6.
20 Exa N- 4-[ 4- (2- chl or ophenyl ) pi perazi ne-1-yl ] butyli- 3Hi m dazo[ 4,
5- b] Wﬁ”*’r[dt(&é%cﬂcprﬁamyﬂype@zmeﬂ -Wb /-1 Mgy irolof3, o JomedinerStdachanidmal ogous
"to exanple 5. " Yield: 73 ng (35% 25 I\/IS/_(_%PCI) 413 [ (MHH], 294,
1H NVR (CDCl 3, 200 MHz) 5 (ppm): 1.65 I% 72 2.46-2.53 (m 2H),
1

2.67-2.78 (m 4H), 3.12 (m 4 , (A 2H), 16.89-6.99 (m
2H), 7.02-7.37 (m 3H), )7. 954 wi b s, 8. 07-BA\L1(m 2K), 8.74-8.76
(m 1H); 13C NWR 43" 13, MHz) S (pprr) Cl24. 1¢1 27.3 39.5, 40.9,
53.3, 57.8, 113.2, 119.2 0.3, 123.6, 127.5, 128.7, 130.5, 145.9,
146.8, 149:1, 158.8.HE 8 N-4-[4-(2,

3-di net hyl phenyl ) pi per azi ne-1-yl Jbutyl 3H 1 m dazol 4, .

5- bJpysirditioes 2 ategdoane eeamieb- JIN NH O- 1 I N Instructions anal ogous to

SR 4 D 0,800, T (000,
MS: miz 447 (M"); 'H NMR (CDCla, 360 MHz) & (ppm): 1.68-1.74 (m, 4H, CHz-CH,); 2.53
(t, J=6.9 Hz, 2H, CHZN) 2.66-2.71 (m, 4H, pip); 3.04-3.08 (m, 4H, pip); 3.51- 356(m 2H,
‘CHNHCO); 6.36 (br t, J=5.4 Hz, 1H, NHCO); 6.89 (dd, J=1.8 Hz, J=7.7 Hz, 1H, H-arom);
7.08-7.16 (m, 2H, H-arom); 7.21 (dd, J=4.8 Hz, J=7.9 Hz, TH, H-4); 7.88 (s, 1H, H-2); 8.35
10 (dd, J=1.6 Hz, J=4.8 Hz, 1H, H-6); 8.43 (dd, J=1.5 Hz, J=B.1 Hz, 1H, H-5); 11.07 (brs, 1H,
|

H-1).

w

Example 11 . _ _
15 - N~4-[4 (2—methoxyphenyl)piperazme 1 -yUbutyl— -methyl~1H-pyrrolo[2 3- b]pyndme—&’-

AN/ HfNuN‘Q B
. ' —~0 '

N/

: carbamxde

0
Instructions analogous to example 5.
Yield: 24 mg (26%). | | | |

20 MS (APCI) m/z 422 [(M+H)']; 'H-NMR (CDCl;, 200 MHz) § (ppm): 1.65-1.77 (m, 4H), 2.58-
2.66 (m, 2H), 2.81-2.83 (m, 4H), 3.10-3.14 (m, 4H), 3.47-3.53 (m, 2H), 3.82 (s, 3H), 3.84 |
(s, 3H), 6.62 (wide s, 1H), 6.80-6.99 (m, 4H), 7.11-7.18 (m, 1H), 7.81 (1, 1H), 8.32-8.40
(m, 2H); ®C-NMR (CDCl3, 50 MHz) & (ppm): 23.1, 27.2, 31.6, 38.7, 49.5, 529 55.3, 57.5,
109.2, 111.1, 112.7, 117.2, 118.2, 118.5, 121.0, 123.4, 124.8, 129.3,131.1, 140.4, 1437,

25  147.8,152.1,164.7, 176.3.



2.13 (s, 3H), 2.16 (s, 3H), 2.46-2.50 (m 2H), 2.63-2.80 (m 4H), . .
2.83-2.88 (m 4H), 3.40- 3.44 (m 2H), 6.78-6.83 (m 2H), 6.93-6.96 (m
1 H, 7.20-7.27 (m 1 H, 7.93-7.96 (m 1 H), 8.40-8.44 (m 1H);
13C-NMR (CDCI 3, .50 MHz) S (ppm: 13.8, 20.5, 23.6, 27.2,:39.4, 51.5,
.53.6, 58.1, 116.6, 119.6, 125.2, 143§.9, 131.2, 138.0, 145.9, 146.7,
151.1, 158.9. 15 Exanple 9 _ _ ' ' o

N 4- [é(-a(chFILI,IEOrophenyl ) pi perazine-1-yl ] butyl -3Hi m dazo[ 4, _
5-bJpyridine-2-carbamide O NN~-NN F NH H 20 GN Instructions.

anal dde4-(2,6-dinhdmpbienyl)pipefeshe:1-BulplyT-b By sl AP yrold[2, 339y ridineH) ' | |
278; g@%@ml 3, 200 MHz) S (ppm): 1.65-1.75 (m 4H), :2.45-2.49 (m
2H)., 2701-277 (m 4H), 3.12-3.28 (m 4H), 3:55-3.58 (m 2H), 6.79-6.95
(m 25 4H), 7.29-7.36 ( H, 7.95-8.08 (m 2H), 8.71-8.75 (m 1 H);
13C-NMR (CDCI 3, 50 MHz) /5 (PDpm): 24.1, 27.3, 39.5, 49.9, 53.1, 57.8,
115.4 (J = 22 Hz), 117.7% = 8 Hz),119.2, 145.9,  146.8;, 147.8, 147.9,

157.1 (J = 239 Hz), 1%8.8[ 44 mple 10 N-4-[4-(2, _
3- di chl or opheny! LphperaziNe-4: yl Jrhut yh< L N% |
H pyrrol o] 2, 3-b] p g ne- 3-Carbam N N - HN I nstructions

anal ogous to exanplLe 5.Q 5 Yielg: 25 nmg (23 NS ARy 447 (M) 1H NW\R
(CDCI'3; 360 MHz) 6 (ppm): 1.68-1.74 (m .4H CH2-C P.53. (t, J=6.9
Hz, 2H, CH2N); 2.66-2.71 (m 4H, pip); 3.04-3.0 H pip); .
3.51-3:56 (m 2H, CH2NHCO); 6.36 (br t, J=5.4 Fz, 1l!H NHCO; 6.89
(dd, J=1.8 Hz, J=7.7 Hz, 1 H, Haron); 7.08-7.16 (nf! 2H, Harom; 7.21
(8d. Hsiftrcfotanalogbus td Bxandpid®s. H+4): 7.88 (s, 1 H H2): 8.35

© Yield: 25 mg (23%). o a o

'MS (APCI) miz 586 [(M+H)']; *C-NMR (CDCls, 50 MHz) § (ppm): 25.1, 28.1, 40.2,51.9, 54.0,

- 59.1,119.3,120.6, 125.4, 126.8, 128.2,129.0, 129.9, 131.7, 135.3, 146.6.

10
. Example 13 v
N-4-[4-(2-methoxyphenyl)piperazine-1-yilbutyl-1-phenylsuffonyl-1H-pyrrolof2,3-b]pyridine-
3-carbamide o ' f :

A OO

.
—0

15 Instructions analogous to example 5.
Yield: 32 mg (27%) - T
MS (APCI) m/z 548 [(M+H)']; "H-NMR (CDCls, 200 MHz) & (ppm): 1.86-1.70 (m, 4H), 2.46-
2.49 (m, 2H), 2.67-2.71 (m, 4H), 3.06-3.10 (m, 4H), 3.45-3.48 (m, 2H), 3.83 (s, 3H), 3.84 (s,
3H), 6.81-7.02 (m, 5H), 7.20-7.27 (m, 1H), 7.40-7.60 (m, 3H), 8.15-8.21 (m, 3H), 8.40-8.44 (m,
20 2HY; *C-NMR (CDCls, 50 MHz) 8 (opm): 24.3, 27.5, 39.4, 50.4, 53.4, 55.4,58.0, 11.1, 114.8, -
| 118.3, 119.9, 121.1, 123.1, 1264, 128.3, 129.2, 131.0, 134.5, 137.7, 141.0, 145.9, 147.0,
152.2,162.6, 163.1. | | |



10 (dd, J=1.6 Hz, J=4.8 Hz, 1 H, H6); 8.43 (dd, J=1.5 Hz, J=8.1 Hz,
1H, H5); 11.07 (br s, 1H, H1). Exanple 11 15 )
N 4- (4- ( 2- met hoxyphenyl ) pi per azi ne- 1-yl j butyl - 1- net hyl - 1H pyrrol 0j.2, 3-b -
jpyridine-3- carbamide N NNN /N/ -0 O lnstructions anal ogous to
example 5. Yield: 24 nmg (26% . 20486 (APCl) mz 422 [(MH)']; 1H NMR
(CDCI3 200 I\/Hz) S_(pprr): 1.65-1.77 (m 4H), 2.58- 2.66 (m 2H) ,
8lE’r;(a$,$p 310314(m 4H) 347353(m 2H) '3.82 (s, 3H),
_ I—? gp - rrsu&;g}*l 11-7. 18 (m 1
-H) Wﬁe[*l(a hpxmheny! f/gezaanero-yﬂptﬂyi—bpfyeny&sy@ (@D’@W Saipyririae-3
(PPMGarddnide 27.2, 31.6, 38.7, 49.5, 529, 55.3, 57.5,

©109.2,111.1,112.7,117.2,118. 2,118. 5,121. 0, 123. 4 124. 8, 129. 3, 131. 1, 140. 4

,143.7, 25 147.8, 15 164.7, 176.3. 45 Ie 12 N-4- (4 (2,

3-di chl or ophenyl) pi pefazi ne- I -yI ] but yl hen yI -1 Hpyrro%?2,
3-b] pyri di ne-- 3- carba v N d structions

anal ogous to exanpl e ) : (23% . rﬂz 586 [ (MtH) +] ;
13C-NWR (CDCI 3, SONQZ LPpmly 25.1, 28.1, @ 51.9, 54.0, 59.1,
119. 3, 120.6, 12@1 8 8, 12802, 129.0, 129.9, 131.7, _135 3, 146.6.
10 -

5  Instructions analogous to example 5.
Yield: 24 mg (23%). - . | |
MS (APCI): m/z 562 [(M+H)']; TH-NMR (CDCls, 200 MHz) & (ppm): 1.41 (t, J = 7.0 Hz, 3H),
1.65-1.69 (m, 4H), 2.46-2.49 (m, 2H), 2.60-2.70 m, 4 H), 3.05-3.15 (m, 4H), 3.43-3.46 (m,
2H), 4.02 (g, J = 7.0 Hz), 6.78-6.95 (m, 4H), 7.18-7.27 (m, 2H), 7.39-7.55 (m, 3H), 8.14-8.18
10 (rh 2H), 8.26 (s, 1H), 8.38-8.46 (m, 2H); *C- NMR(CDC'ISI, 50 MHz) & (ppm): 14‘8 23.9,27.2,
- 39.1,50.0, 53.3, 57.8, 63.5, 112.3, 114.6, 116.1, 119.8, 120.9, 121.1, 122.9, 126.6, 128.1,
129.1, 131.0, 134.4, 137.6, 140.8, 145.6, 146.9, 151.4, 163.2.

15 Example 15 :
N-4-f4-(2,3- dfmethylphenyl)pzperazme 1-yUbutyI~ -phenylsulfonyf—1H~pyrrofo[2 3-

\/\/\\\/N

bjoyridine-3-carbamide

20  Synthesis analogous to example 5.
Yield: 20 mg (25%).
MS (APCI): miz 546 ([M+H]*); "H NMR (CDCls, 200 MHz)  (ppm): 1.63-1.75 (m, 4H), 219 (s,
3H), 2.24 (5, 3H), 2.47-2.73 (m, 6H), 2.86-2.92 (m, 4H), 3.42-3.53 (m, 2H), 6.83-6.92 (m, 2H),
' 7.01-7.09 (m, 1H), 7.21-7.28 (m, 1H), 7.41-7.61 (m, 4H), 8.15-8.22 (m, 3H), 8.39-8.45 (m, 2H).
’s | .



Exanpl e 13 N-4-[4-(2-nmet hoxyphenyl) piperazine-| o 3
-yl ] butyl - 1- phenyl sul fonyl -1 Hpyrrol o[ 2, 3-b]pyridi ne- 3-carbanide N
~N HN-O co 15 Instructions anal ogous to exanple 5. Yield: 32 ng
(27% Ms (APCl) mz 548 [(M+H)"]; 1H-NMR (CDCl 3, 200 MHz) 6 (ppn):
1.66-1.70 (m 4H), 2.46- 2.49 (m gb), 2.67-2.71 (m 4H),; 3.06-3.10 (m
4H), 3. 45 3.48 (m 2H), 3.83 (s, 3H), 3.84 is, 3H), 6.81-7.02 (m 5H),
7.20- ér;[h H), 7.40-7.60 (m 3H), 815821(m 3H) 8.40-8.44 (m
20 2 MR (CDCI 3, 50 MHz) 6 (ppm): 24.3, 27.5, 39.4, 50.4, 53.4,
55.4 N-5€{4Q2 Bhﬂchhroﬂﬁb#y@orperﬁaﬁlﬂe 3-yi]ﬂzat§)i &meﬂﬂ/l—ﬂ:ydm;}?;lphebﬂ@?m 128. 3,

129 2,1 134. 37.,7 145 9. 147.0, 152.2, 1162.6, 163.1.
@Ygﬁ%i"’egflf’y&ﬂ’if? 7e4g‘<:§rbgp% x@fp%&{@‘l’t?’& f)era2| ne-1 3 : _
yIjbutyI-I-phenyIsquonyI-I H pyrrol o( 2, 3-b] pyricli ne- '
~N\ O\Si N/ /-0 0B O 5 Instructions/amal ogous t

Yield: 24 ng (23%. CI) mz 5 (/Um),

3 (ppm: 141(t Hz,NS 1.65 9 (N A 246249(m
2H) , 2.60270(nﬂ\\ \ 0 315(m 4H) 3.43=%/46 (m 2H), 4.02
(g, J =7.0 Hz), 4H), 7.18-7.27 (m 2H) 7.39-7.55 (m
'3H), 8.14-8.18 10(m_2 : 8.026(3, 1 H, 8.38-8.46-(m. 2H) ; 13C- NWR
(CDCI 3, 50 MHz) 3 (ppm .8,23.9,27.2, : '

Synthesis analogous to example 5.
Yield: 10 mg (45%). ' y |
© MS: miz 554 (IV+H]'); 'H NMR (CDC, 360 MHz) & (ppm): 1.43-1.53 (m, 4H, CHo-CH,)
244 (t, J=6.7 Hz, 2H, CH,N); 2.62-2.72 (m, 4H, pip); 2.68 (s, 3H, CHy); 2.98-3.07 (m, 4H,
10 pip); 3.26-3.32 (m, 2H, CH,NHCOY); 6.31 (brt, J=5.4 Hz, 1H, NHCO); 6.86 (dd, J=2.4 Hz,
© J=7.2Hz, 1H, H-arom); 7.10-7.17 (m, 2H, H-arom); 739754(m 5H, Phenyi); 7.86 (s, 1
HH2) 11.21 (or s, 1H, H-3). -

15 SYNTHESIS OF OTHER POSSIBLE EXAMPLE COMPOUNDS

: Example 17
N-4-[4-(2, 3-d1hydrobenzofuran -7- yl)prperazme— wyUbutyI-1H-pyrroIo[2 3-b]pyndme-2—
carbam;de

20 _ _
The coupling of the acid component and the amine component can take place anaiogously to
example 2, wherein the acid component and the amine component C3 are produced as
described in more detail above.

25



- 391, 500,533, 578, 635, 1123, 1146, 1161, 1198, 1209, 1211, 1229, 1266, 1281,
129.1, 131.0, 134.4, 137.6, 140.8, 145.6, 146.9, 151. 4, 163 2. 15
Exanpl e 15 N-4-[4-(2, 3-di met hyl pheny/) pi perazi ne-1 '
y/) butyl -1 - phenyl sul fonyl -1 H pyrrol o[ 2, 3- b] pyri dine- 3- cérbam de O r
NgN'/ NN N\ / S 11 O O 20 Synthggi s anal ogous to exanple 5. Yield:
200 mg (25%). M5 (APCl): mlz 546 ([MrH');'H NWVR (CDCI 3, 200 MHz) S
(ppn) aw§é75(m 4H), 2.19 (s, 3H), 2.24 (s, 3H), 247273(m
Ei( 2 4H), 3.42-3.53 (m 2H), -6.83-6.'92£i
7 01 N-464-(2, aadffwdf@benmfamn77-mtﬁ(emzina-q -yijbutyal-phegyisgiany Wpysof@&% 22 (m
_ H'. 25 47 Exanple 16 N-4-[4-(2,
3 di c’ﬁﬁ@%&%héelgyrﬁ%l per azine- 1- y1] but yl - 5- net hyl - 4- hydr oxy- 7- phenyl ' 7H
pyrrol o[ 2, 3-d] pyri m di ne- 6- car bam de or oxo-tautor HC A Q INN
N N O 5 Synthesis anal ogous to exanple 5. Yi el: 70 ng: (45% . MS: mz.
554 ([MrH ") ;' H NVR (CDCl 3,0360 MHz) 6(p , .53 (m 4H,
CH2-CH2); 2.44 (t, 4H, pip);- 2.68
(s, 3H, CH3); 2.98;

5 The synthesis can take place avnélagous'ly to the production of ekample 17.

Example 19
N-4-[4- (chroman 8-yl)piperazine- 1-yl]butyl—1H pyrrolof2,3- b]pyndme 2-carbamlde

10
‘The synthesis can take place analagously to the production of exampie 17.

. Example 20
15 N-4-4- (chroman 8—yl)prperazme 1-yilbutyl-1 —phenylsulfonyl-1H—pyrroio[2 3- b]pyndme—2—

carbamide

. The synthesis can take place analagously to the production of example 17. 1'



10 pip); 3.28-3.32 (m 2H CH2NHCO; 6.31 (br t, J=5.4 Hz, 1 H, NHCO):
6.86 (dd, J=2.4 Hz, J=7.2 Hz, 1 H, Harom; 7.10-7.17 (m 2H, Harom:

7.39-7.54 (m 5H, Phenyl); 7.86 (s, 1 H, H2); 11.21 (br s, 1 H H3).

15 SYNTHESI S OF OTHER POSSI BLE EXAMPLE COMPOUNDS Exanpl e 17 N-4-[4-(2,
3-di hydr obenzof uran- 7-yl ) pi per azi ngagl-yl ] butyl -1 Hpyrrolo[2,

3-b] pyridine-2- carbamde O/-1 HNH 20 _N The coupling of the acid

- conponent and the ami ne conponent can take place anal ogousl yto exanple
2, wherein the acid conponent and the am ne conponent C3'!are produced
.as described in nore detail above. 25 48 Exanple 18 N-4-[4-(2,

3-di t’lél)gl"g‘%]g%of uran-7-yl ) pi perazine- | -yl]butyl- I|-phenylsulfonyl -

H pyrTo 3- b]pyridine-2-carbanide NON N O-N~ 0 SAO'5 The

synt heédifd-(2 8, 5-tekrehydrelzmzahkagjodgi)pivb@zinbd Mbatgmb‘ﬂ-pmnlom Sebfyrioine- 17.

an‘% fé 4 [ 4- (chroman-8-yl) pi perazine-1 -y]butyl-I Hpyrrolo[2, .
37b] U7 REC2- car bami de N~~NN' NH H 10 N The synt hesi s can take pl ace

analagously to the production of exanple 17.
(@]
A=
=N

The synthesis can take place analagously to the producﬁon of example 17. |

10 Example 22
| N-4-[4-(2,3,4, 5-tetrahydrobenzo[b]oxep:n—9~yl)plperazme 1-ylibutyl-1 -phenylsulfony!—1H—
pyrrolof2,3- b]pyndme-Z carbamide

The synthesis can take piace analagously to the production of example 17.
15 '
Example 23 : | ‘
- N-4- [4 -(2, 3- -dihydrobenzofuran- 7-yl)p1perazme— -yUbutyI-1 H-pyrrolof2,3- b]pyndme -3-

carbamide



Exanpl e 20 15 o -

N- 4- ( 4- (chronan 8- yI)plperaZ|ne | -yl ] butyl -1-phenyl sul f onyl - 1H pyrrol o(
2,3-b]pyridine-2 carbamide NN NHO N S%C~ 6 The synthesis can take
jplace anal agously to the production of exanple 17 49 Exanple 21
N4-(4-(2,3,4, 50

5- tetrahydrabenzo[b]oxepln 9-yl ) pi perazi ne- 1- yIJbutyI-IFprrroIo(Z 3-b]
‘pyridine- 5 2-carbamide O O H-~/NN NH N The synthesis can take

pl ace anal agously to the production of exanple_m . 10 Exanple 22
N-4-(4-(2,3,4,5-tet drobgnzo[b]oxepln/g_ﬁ pilperfazi ne-1
yljbutyl-l-phenyls | fonyl -1 pyrrolo(2,/3 pyy e- 2- carban1de 0 0
N NNH A SO N/ /\/\/ _;

. . |

Iz

The synthesis can take place analagously to the production of éxample 17.

5 Example 24 | | |
- N-4-[4-(2,3- d;hydrobenzofuran 7—y!)pfperazme -1 -y!]butyl— -phenylsuffonyf—?H pyrro!o[2 3-
bjpyridine- 3-carbamfde : - . . | |

The. syntheéis can take place analagously to the production of example 17.
10 B |

B Example 25
N-4-{4- (chroman 8~pr:peraz:ne 1-ylbutyi-1 H-pyrroio[2 3—b]pyndme 3—carbam:de

w%

H |

IZ

3
V7

N

15  The synthesis can take place analagously to the production of example 17.

Example 26
N-4-[4- (chroman 8—yi)p.vperazme 1-yilbutyl-1 -phenylsulfonyl—1H—pyrro!o[2 3 b]pyndme 3-

20  carbamide



Ob \ b The synthesis can take pl ace anal agously to the production of
exanple 17. 15 Exanple 23 N-4(4(2 3-dih

ydr obenzof uran-7-yl ) pi perazi ne-1-yijbutyl-1 H pyrrol o(2, :3-b] p
yridine-3- carbamde 50 N‘~~\-/N NN' H H H The syntheS|s can

t ake place anal agously to the prodgdti on of exanple 17. ‘5 Exanple 24
N-4-[4- (2, 3-di hydr obenzof uran- 7-yl) pi perazi ne-1-yl ] butyl - 1-phényl sul f on
yl-1 Hpyrrolo(2,3- b]pyridine-3-carbamde N/ N ~=/JN / HON \ SO
The. synthesis can take pI ace anal agously to thedrodyction of exanple
- 17. to Exanple 25 N-4={4- (chyoman-8- yI)p| per azi ng- 1- I]butyl -1

H pyrrol of 2, 3-b]pyr'\d|n-3- rbani de ,d \H/\N/ N

N

- The synthesis can take place analagously to the.production of example 17.

5  Example 27
' N-4-[4-(2,3 4, 5-tetrahydrobenzo[b]oxepm—Q-yl}p:perazme 1 -y!]butyl—1H—pyrrolo[2 3~b]pyndme-
3- carbamfde

=
Y
N

The synthe“siscén take place analagously to the production of example 17.

Example 28

N-4 [4-(2 3,4, 5—tetrahydrobenzo[b]oxepm 9-y0p1perazme 1—yl]butyl— -phenylsulfonyl—1 H-
c pyrro!o[2 3 b]pyndme -3-carbamide

15 The synthesis can take place analagously to the production of example 17.



H 15 The synt hesi s can take pl ace anal agousl y to the production of
exanple 17. Exanple 26 N-4-(4-(chroman-8-yl)

pi per azi ne-1-yl ] butyl =i - phenyl sul fonyl -1 Hpyrrol o(2, 3- b] pyri di ne- 3-
20 carbamde 51 o Q¥ HN ON S O The synthesis can take place: ’
anal agously to the production of e erpl e 17.. 5 Exanple i? '
N-4-[4-(2,3,4, 5-tetrahydrobenzo[ bJ'Oxepi n-9-yl) pi perazi ne-1-y1] butyl -
'I-I-py[%(élngél&ﬁ b] pyri-dine- 3-carbamide 0 ~ O~N/~ N' HN ON H -The
synt 41 take pl ace anal agously to the production of exanple 17.
10 Exqunlge, 3%iMychotlehzd@ran-7-yl)piperazine-1-yllbutyl-3H-imidazof4, 5-blpyridine-2-
3,4,5-tet rahydrobenzo[ bJoxe{))lpnp 9-vyl )plyp])er}z;m ne- | -y(Jbu{ple/l'-l - phenyl sul fo
nyl - qua"ﬂ?/rrolo[Z 3-b]p yridine-3-carbanide 0 QN / % HamiyN O N -

| 5 The.goupiing of the acid component and the amine component'c';an take place énalogbusly to
example 5, wherein the acid component and the amine cdmponent C3 aref produced as

describe_d in more detail above. _

10 Example 30
- N4 [4 (chroman 8—y0pfperazme 1 -yl]butyi 3H-imidazof4, 5-b]pyrrdme-2 carbamlde

" The synthés'is can take place analagously to the production of example 29.

15  Example 31
- IN- 4-[4-(2 3.4, 5—tetrahydrobenzo[b]oxepm-g-yl)piperazme 1 -yl]butyl—3H-/mtdazo[4 5-bjpyridine- -

-2 carbamrde

The synthesis can take place analagously to the production of example 29. .
20 | |



0 15 The synthe5|s can take pl ace analagously to the productlon of
exanple 17. 52 Exanple 29

N-4-[4-(2, 3-di hydr obenzof uran- 7-yl ) pi per azi ne- 1- yI]butyI 3H—|n1dazo[4
5- b] pyndi ne-2-. carbamide O N N-,,~NN O NH 5 The coupling of the
acid conponent and the am ne conpoggnt can take place anal ogouslyto
exanpl e 5, wherein the acid conponent and the.am ne conponent C3 are'

prOdUI-ix described in nore detail above. 10 Exanpl e 30

a("&'ﬂ Sftan-8-y1) pi perazine-1 -yl]butyl-3Hin dazo[ 4,

5- b] ny-rz.!qd@&a%ﬁ%ﬂ@&@@fd@n onpaaéraiwlré N Butys- Slnhéthyfmmgimmrﬁyﬁﬁﬂn t ake
le_ic(e%an%[ggﬁ lquz&ne % -car amf eugrtéx% agtgm%xarrpl e 29 15 anpl e 31

et rahydr obenzo( b] oxepi n-9-yl) pi perazi ne-1-yl] butes 3H i ni dazo[4 5- b] pyr
i dine- 2-carbamde O //-1 NH N NH The synt hesi sycarp t ake pl ace

anal agously to the pri¥ducti on of exan Exar‘rpl e 32
ran-H7 yl 2| n

N-4-[4- (2, 3-di hydr butyI 5-met hyl - 4- hy
~droxy | 7-phenyl - ﬂ-ﬁ .

The synthesis can take place analagously to the production of example 29. o

Example 33
10 N- 4-[4—(chroman 8-yl)piperazine- T-yﬂ)butyl-S—methy!- -hydroxy-?—pheny!—7H~pyrro!o[2 3-
d]pynmldme—ﬁ-carbamlde or oxo- tautomer

The syhthesis can take place analagously to the production of example 29.
15 '

Example 34
N-4-[4-(2,3,4, 5-tetrahydrobenzo[b]oxepm 9-ylpiperazine- 1—yU)butyf—5—methyI— -hydroxy-7-
phenyl-7H- pyrroio[2 3- d]pynmfdme 6-carbamide or oxo- taufomer



pyrrol o[ 2, 3-d] pyri m di ne-6-carbani de or oxo-tautoner OH | \ N~/ N NN
O The synthesis can take place anal agously to the production of exanple
29. Exanple 33 10 ,

N-4- (4- (chroman- 8-yl ) pi perazi ne-1-yl ]) butyl - 5- net hyl - 4- hydr oxy- 7- phenyl
-7H-pyrrolo(2,3- d]pyrimdine-6- ca%Qan1de or oxo-tautonmer O OH NS .| \
N | N N O The synthesis can take place anal agously to the producti on
.of exanple 29. 15 Exanple 34 N 4-(4-(2,

3, 4, 5-totrahydr obenzol[ b] oxepi n- 9-yl ) pi per azi ne- butyl 5-nmet hyl - 4-h
ydroxy-? phenyl - 7H pyrrol o( 2, 3-di pyri mi di ne- 6-gar bami de ior ,
oxo-tautoner. 54 0 Q@GH QN N N N O The SVHKPGSI

mle 35

anal agously to the p oducyi on of exapPpré& 29.\
N-4-[4- (2-meth ox pi pRr azf e 1- yM ) puty et hyl - 4- h
~ydr oxy- 7-phenyl - 7& p)}'rr 3-d] pyri m di ne- 6- carbam deior

OoXo-t aut oner _O N

The synthesis can take place analagously to the production of example 29.

5 _

- Example 35 , _
N-4-[4-(2-methoxyphenyl)piperazine-1 -y!])butyl-5—methyi-4-hydroxy—7—phenyi—y7H~
pyrrolof2,3-djpyrimidine-6-carbamide or oxo-tautomer _ |

/ .
w“@ '
10 _ _

_ The synthesis can take place ahalagouslly to the production of example 5.

BIOLOGICAL ACTIVITY
.15 '

The biological activities of the compounds according to the invention were deftermined in
radioligand bonding investigations. All radioligand experiments were peﬁorméd according
to methods described by us (Hiibner, H. et al. J. Med. Chem. 2000, 43, 756-?62)_. For the
measurement of the affinities to the reéeptors of the D2-family membrane hohogenates.of
20 Chinese hamster ovary cells (CHO celis) were used, which stably express the human
D2long-, the human Dzshort- (Hayes, G. et al. Mol. Endocrinol; 1992, 6,-9204926), the



OHN- N _/-~" NNG®G6 O10 The synthesis can take place anal agously to
the production of exanple 5. BIOLOd CAL ACTI VI TY 15 The bi ol ogi cal
activities of the conpounds according to the invention were determ ned
in radioligand bonding investigations. Al radioligand experinents
were performed according to nethodg described by us (Hubner, H -at al.
J. Med. Chem 2000, 43, 756-762). For the neasurenent of the

ffiniti t t f .1the D2- j f 20
ohi naMERASPRIGHTS SRaP ERr Ocpbsiepti | SR L5 (T TR *@ﬁ?@&a@?@f%xgr ess
t hg hlenaﬂ?r %ﬂgg@{gngggoﬁumg 2 ubithbor 1995, Iﬁ&y‘EBST-ﬁGSQatesﬂ?ct}v%Myl 'l
Endocti no : he 0 at a
o OB G 489S 055 o)ica B) Tad st e T Ao g ateshu
sub ttyilp[eadnél@agdﬁ{a?Huspldéronb arfdetté ocﬂnﬁGundsQ&Eler 165est@éﬁi)?r—t |Elirﬁr;.iousL espect i yel y.

ica i ace i nc ion o e .receptor
rrog‘écn‘&%'etsaq'\?m 8 Hﬁn %'88 |%ﬁ\eﬁ'ﬂt'¥§?@?p$ﬁé Rigee v u?\dspunder

[ nveshematanemommguoate@mt@qmﬁpbrc&telsvrrmmmicemmmaselm\r@f t he

affiniti sto eptor took place with native mnenbrane
hormgr@ﬂ'é? é%ﬁ§9ﬁé&3§¢om porcine striatum and the DI1-sel ective

radi ol i gands [ 3H SCH 23390. Measurenent of the bonding st!rengt hs of the
ds to th HT2

OO S Selt o 1Pl b e B comPa ISedolaaititee 12, 1=

Tiet r adudthipes S—Mmminb BHT20HA3;, calribd oirlé&co?drﬁ@)ohmEmEst hllaecrme% bpas bat ed

orci pe. cor ra ara ol.i.gands

FSH] Bdlmdgléﬁx ?ﬁ?t@eaﬂﬁ § %We{fé&ﬁi%wéngb“ﬂ %g@g% ‘ﬂﬁdi@ﬁ%tegonpounds

in vaidreHs c@ﬁé?@rﬂ@rhbﬁnbfﬂﬁéparét@ns Rith SRRy ands! -0 H-DIFAYT (@ stiTR1A)eSt
conmpoungs t cine al - receBt or _was I nvesti %Zt ed, wherein 15

' I
por ci ¥ "H’Eﬁ‘rti“'é%?r 'Préﬁﬁlr-ra’n@”‘b Bq%'”dﬁﬁo%wné?nt PRSI e sams BPY gand
_[ 3H Rh@-éﬁﬁﬂty'ot"’tﬁé st B&RPounds to the porcine a1- -receptor was mvestlgated wherein

15 porcrne cortex-membrane preparations and the o1-selective radrollgand [ H]prazosrn were

used

All compounds lnvestrgated in the dopamme receptor-blndlng assay demonstrated good to
very good affinities to the dopamine receptors with a clear binding preference to D2 and
20 D3 subtypes. Pyrrolopyridines exhibit a partlcularly high D3 affinity if they carry a distance
- of 4-5 carbon atoms between the amide nitrogen and the nitrogen of the plperazrne
component There is always a clear selectivity to the D3 receptor here, which for allthe
: compounds tested was bonded with Kl-values of between 0.1 and approxrmately 10 nM.
~ (Table 1) _ _ - o - '
25 | | ' | S



Al |
denonstrated g

ood to very good affinities to the

conpounds investigated in the dopani ne receptor - bi ndi'ng assay

dopam ne receptors

with a clear binding preference to D2 and 20 D3 subtypes.
Pyrrol opyridi-nes exhibit a particularly high D3 affinity :if they carry

a di stance of
nitrogen of th
sel ectj VI t

to.,th

t est ed® g E8Hﬂl'8%

4-5 carbon atons bet
e pi perazine conponent.

%a‘ﬁrec

Rl s DEE ot B B b

i

waen the am de nitrogen and the
There is always a cl ear

e S TR 1o

nM  {hBadapamine-2bef6rs pbadi@1, hunBabddiong, kimban@stors,eHuetnDaidrgl speci mens
of thg con@g%{;ds of formula | and Il for the dopam ne-receptors
por ci Ban nD2l ong, humanD2short, humanD3 and hunanD4. 4a

D3-sel ectivit

D21ong D2short
Exanpl e 2 1300
150 34C3aRounEX
D21ong, D2shor
5 D1 with [3H

Ki-value in [nMb Conpound D2long
D3 D4.4 D3 D3. D3 Exarrple 1 1500 5
180 110 9. 3KkZud® [AR°14 Exanpl e

ample 4 680 68 39 0.80 110 85 49 14
t, D3 and D4.4 with the radioligand

SCH 23390; b Average values from2-5

D2short/ D4. 4l Di

B 42 0pB2cRANTY 51 39
440 19 6.5 0.13 42

D a determ ned for

D2ibhg/pDpenarti abd.4f/or
i ndi vi dual

experiments in
det er pne—the

ealdh cas@ZlOm@rﬂQﬂSh@lﬂ i nD8ri pl Pdak e

rntrinct o Jr\f*\u_L\lgaf tha avamml a.

rW-’estl gBBions P8
I_Q_d

C \I\DI DJ

UITU\J

out Hﬁ’&""?ﬁlf’dgenegq)% ass§§ in afor daﬁ:&w tnﬁs% he iHler atﬁ (Hub _
H et d Chemn 2000,,43, 4563-45 thtlnettl L. 1J.
Med. p]uié’ 13@) 459?04597)11o4li|ere ésa“ oﬁ;% conce1r?tratji o%s of t%e '
.COWDOlE}dmﬂ:ﬂQQr Im\aestlgatwon wesg i ncwopg ed wggh P3150 34 - 320
" receptor-expressing cells and then the recept or - medi at ed ;sti nul ation of
68 39 0.80 110 85 - 49 140

- the mbBageledils 680

T determined for D2long, D2short, D3 and D4.4 with the radioligand [ H]spiperon and for

~ performed in triplicate -

D1 with [PHISCH 23390;° Average values from 256 individual experiments in each case

Investigations to determine the intrinsic ectiVity of the example compounds wer_e carried

out in a mitogenesis assay in accordance with the literature (Hiibner, H. et al. J. Med. - |

10

Chem. 2000, 43, 4563-4569; Bettinetti, L. et al. J. Med. Chem. 2002, 45,_4594-4597). Here

various concentrations of the compound under investigation were incubated with D3 -

receptor-expressing cells-and then the receptor—mediated stimulation of the mitogenesis

rate was measured by |ncorporat|on of the radioactive marker [3H]thym|d|ne Agomstlc

| partlal agonls’uc or antagonlstic effects were determmed in comparlson wnth the effect of

15

the full agonlst qumplrol (Table 2)



rate was neasured by incorporation of the radioactive marker

[ 3H t hymi di ne. Agonistic, partial agonistic or antagonistic effects
-were determned. in conparison with the effect of 15 the full agonist
quinpirol. (Table 2) 57 Table 2: Results of the nitogenesis
experiments with the enbodi nent exaypl es at the dopan ne-D3-receptor
for determnation of the intrinsic act|V|ty8 Nunber of Conpounds

di I { t le 1
150, 582 REART Sk Snds B Worthoris BRbInE Abo AR GEARAN 3 RS T 16
QUi npdogamibe-B3Zet&flolordeterndegtionde the intiosic pothéy on of t he radl_omar ker [

H| t hy
measured at seven dif

WPBH"concentrations in 5 quadrupl i cate. b EC50

val ue ofCdniymueidse- effmiﬁwdmtve der iB@gvaluenMlPe aver agenistil actisityqtelal |

the individual trials Ctﬁ?gonl stic activities in {% wth reference

to the maxi mum ef f eft® 35
for thémqu—u 7
D3-receptor " were peasured. Thus conpounds 1, 2 and 4 dermnstrate a
stinul atEgagmpie 2 he, recepgor in the range 10%- 20% and cari2r at her be
~classified as weakly partially agonistic, whereas exanple conpound 3
wi th an Examplesi ¢ pctivit2y of 41% can bé3cl assified as a pditial
agonist, . 15 The investigation of the affinities to the sergtonin
receptor ’é"ﬂBlP 'IJ “HTI Aand 5-HT2 and?tlo the a-1 adr enerd C receptor

' are deSCHu}?ﬁpq i,n Table 3 : i

5 3.2 _ T 100
a dose-dependent mcorporatlon of the radlomarker[ H]thym|d|ne as a measure of the

ull -agoni st Quinpirol 10 1in this test

|

stimulation of the mitogenesis rate measured at seven different concentrations in
5 quadruplicate. ‘
® ECs value of the dose-effect curve derived from the average values of all the individual
trials (n) B . _ |
¢ 'agonistic activities in [%] with reference to the maximum effect of the full agénist

. Quinpirol
10 . _ _
in this test for the compound under investigation various intrinsic effects at the D3-receptor
were measured. Thus compounds 1, 2 and 4 demonstrate'a stimulation of the réceptdr in
the range 10% - 20% and can rather be classified as weakly partlaily agonlstlc whereas |
example compound 3 with an intrinsic actlwty of 41% can be classified as a par’ual agonlst
15 )

The investigation bf"the affinities to the serotonin rece'ptbr subtypes 5-HT1A and 5-HT2

and to the a1 adrenérgic receptor are described in Table 3.

The bonding strength to the serotonin and alpha-1 receptors with affinities in the range Up

20 to 25 nM can also be characterised as very strong, wherein three of the four exampies '
 tested demonstrated a clear selectivity to the 5-HT1A receptor compared WIth the 5-HT2
subtype. ' ' '



The bonding strength to-the serotonin and al pha-1 receptors with
affinities in the range up. 20 to 25 nMcan al so be characterised as
~very strong, wherein three of the four exanples tested denonstrated a
clear selectivity to the 5-HT1 A receptor conpared with the 5-HT2
subtype. 58 Table 3: Results.of thg bonding investigations with

subst ances according to fornula | and 1l to the serotonin receptors
por ci p5-HL1A, rci,nd- HT2 and t.o .t he :porcine adrenergi recept or

bty bR1E T RepfBl o Aol gato B wBR EbEn S e ARURNAN. iro
01 5- HicliAe B3rdiertifl 2YcBBtoeslipdpSin5ERd i percih 5487 B4k td.tRe Bércih2@@drehetgic Exanpl e
2 14 1100 4.6.1,5 120 0,49 Exanple 3 24 63 3.6 180 480 28 Exanple 4
16 20®CORIOLHMRS B 4 determined for 5-HTIA with the radioligand [

H 8- OFFDPAT,” Tor 5-HT2 Wkiiuds thFiiet anserjn and f§f_sadctidiey
[ 3H] pr a@_(g)rﬁbcg_mtasaver age val ues from]Z i ndi vi dual experinents in each

case carried out T fiRl1 Casgrhd O a1 5 CaqRAM beghBeneAaa

formulal, @ 1 QL Formulal NNQ@ 5in which: Ais anaromatic
- 6- rrenﬁéwgg g0, [ThezkiNg-Tordhgng C-atpgs of Wpgh 1 n §agll casq gnd
i ndependently of jone another can carry a supstituent R1; 110 Bis an
~aronat i Exampribered ndng, whit¢bocarri e@ﬁpref:i sel,y one XZgroup; 0,49
 Example3 24 63 3.6 180 . 480 28
Exampled | 16 200 21 | 20 250 26
4 determined_ for 5-HT1A with the radioligand PH]8-OH-DPAT, for 5-HT2 with :

5. . [PH]ketanserin and for a1 with [*H]prazosin

® average values from 2 individual experiments in each case carried out in triplicate



QL is N NR; S 0, CH CR or &GX 15 Q is CH GCRl or CGX, wherein
either Q or @ forma GX group; @ is N, CHor GRl;, RLis in each
case independently sel ected from anong hydroxy, alkyl, al kyl oxy,
alkylthio, 20 alkenyl, alkinyl, phenyl, phenylal kyl, phenoxy, hal ogen,
trifluoronethyl, alkylcarbonyl, phgnylcarbonyl, phenylalkylcarbonyl

al kyl oxycar bonyl , phenylalkyloxycarbonyl cyano, - nitro, ‘am no, ,
- carbog% sul f o, sulfanDyI sul fonyl am no, al kyl am nosul f anyl and

al kyl PF%nylanlno 25 R is selected from anong hydrogen al kyl,
phenyl , phenyl al kyl, al kyl carbonyl,  phenyl carbonyl,

pheny | car.bo a yIsquonyI Ris absent, if QL represents
?0(5%)0(5’”8? oggergeregg?r&gfaeld f rom anong hydr ogen, al-kyl ,  phenyl,
phenylalkyl alkylcarbonyl phenyl car bonyl , phenyl al kyl car bonyl and
phenylsulfonyl 30if QA is N CH CR or CX 60 Xis agroup of
gener al formul a XL R3 QJJ Y"NN.R4 Formula X1 R7 R6 R5 5 wherein:
Y i s an unbranch&® ,s d or unsadrmpmtied!hydrocarbon chain with 2-5
carbon atons or \ﬁh ‘ 2)o Z{(CH2)p, i which Z is selected from
t he resi dues cycl op y N “¢cYcl ohexy and cycl oheptyl, wherein o and p
in each case and;independently of one another have the 10 value 0, 1,
2 or 3 and wherein the semof o and p is a maxi mumof 3; 'R2, R3, R4, R5
and R6 are in each case and independently of one anot her sel ected from
the group conprising hydrogen, hydroxy, alkyl, alkyloxy, :alkylthio,
._alkeHVNMK§Wk|nyl phenyl, phenyl al kyl, phenoxy, hal ogen,
- trifluoronethyl, alkylcarbonyl phenyl car bonyl, 15 phenylalkylcarbonyl

~al kyl oxycar bonyI phenyl al kyl oxycar bonyl, cyano, nitro, am no,
Ais an aromatic 6- membered rlng, the ring-forming C-atoms of which in each case and

independently of one another can carry a substituent R1;
10 _ _
| B is an aromatic 5-membered ring, which carries precisely one X group; -

- Q1is N, N-R"; §, O, CH, C-R1or C-X;
15 Q2is CH, C-Rt or.C—X, wherein either Q1 or Q2 form a C-X group;
- Q3isN,CHor C-R1;

" R1 is in each case independently selected from among hydroxy, alkyl, aIkyiOxy,. alkyithio,
20 elkenyl, alkinyl, phenyl, phenylalkyi, phenoXy, halbgen,triﬂueromethyl, alkylcafbdnyl,
- - phenylcarbonyl, phenylalkylcarbonyl, alkyloxycarbonyl phenylalkyloxycarbonfi cyano, '
nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl- and
alkylsulfonylamlno

25 Ris selected from among hydrogen aikyl, phenyl, phenylalkyl alkylcarbony!
phenylcarbonyl phenylalkylcarbonyl and phenylsulfonyl; '

R is absent, if .Q1 represents N R,SorOorRis selected from among hydroéen alkyl,
phenyl, phenylalkyl, alkylcarbonyl, phenylcarbonyl phenylalkylcarbonyl and phenylsulfonyl
30 ifQ1is N, CH, C-R1 or C-X.



carboxy, sulfo, sulfamoyl, sulfonylam no, alkylam nosulfonyl and

al kyl sul fonyl am no, wherein two vicinal residues R2, R3, R4, R5 and R6
including together with the C-atons of the phenyl ring tao which they
are bonded, can form an oxygen-containing 5-, 6- or 7- nenbered ring;
20 R7 is hydrogen or alkyl; in theghormof the free base, their
physi ol ogi cally acceptabl e salts and possi ble enantionerls,

di ast RS 25 2. Conpound according to clalnrl

wher ﬂseé)gpg{]io@&aetﬁagéomtm 6- menbered ring, the ring- form ng C- atons
of which in each case and independently of one another can carry a
substituent RI; 61 B is an aromatic 5-nenbered ring, which carries

precisely one X group: QL is N, NRRZ CH R&RL or &X. 5 Q@ is CH,
C-RlL or G X, wherein either QL forma CGX group— @38 is N, CH or -
CRl; 10 Rl is in eaCh/J"BﬁYMNthe 1500 s f gendtoahubotimil a | a

i ndependent |y selected from 't h‘e_gyoup pri sing hydroxy; fluorine;

chlorine; bromne; trifludmethyl; cyano; am no; carboxy; sulfo,

sul fanoyl ; unsubstituted or hydr oxy bsti {8t ed Cl-C6 al kyl ;
unsubstituted or hydroxy substituted Cl-C6 al kyl oxy; unSubstitut ed or-
hydroxy substituted Cl1-C6 al kylthio; unsubstituted C2-C6 alkinyl;
unsubstituted or with fluorine, chlorine or brom ne 15 and/or wth one
oS nowkera®Bt hyoxy groups substituted phenyl; phenyl (Cl-C6)al kyl, wherein
t he phenyl is unsubstituted or substituted vvith fluorine, chlorine or
brom ne and/or with one or nore nethoxy grou and wherein the Cl1-C6

al ky!Y fssanumbudrehied (radfated onyosainpteddydscat amlmgu%é CRIDGDN SEPIBF O t h
fl uor c i oups
chb) R tdn NS ﬂé'ﬁ)% Bfef%e&r P
substélli:}ﬁi%ed(ai 23 H %ﬁ%{ﬁ% %e% dWT \X%erselrenet g gﬁﬂ@f y
and cycloheptyl wherern oandpin each case and rndependently of one another have the
10 value 0, 1, 2 or 3 and wherein the sum_ of 0 and p is a maximum of 3; ;

R2, R3, R4, RS and R6 are in each case and independently of one anoth'er selected from
the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkrnyl phenyl
| phenylalkyl phenoxy, halogen, trrﬂuoromethyl alkylcarbonyl, phenyicarbonyl
15 .phenylalkylcarbonyl, alkyloxycarbonyl, phenylalkyloxycarbonyl, cyano, nitro, amino,
carbdxy, sulfo, sulfamoyl, sulfonylamino, alkylaminosulforryl ahd alkyisulfony!amiho,
Wheréin two vicinal residues R2, R3, R4, R5 and R6 including'toge{her with the C-atoms of
the phenyl ring to which they are bonded, can form an oxygen-containing 5-, 6- or 7-

- membered ring;

- 20
~ R7 is hydrogen or alkyl;
in the form of the free base, their physiologically acéeptable salts and possible
enantiomers, diastereomers and tautomers. :
25

2. Compound according to claim 1,
wherein: .

30  Ais an aromatic 6-membered ring, the ring-forming C-atoms of which in eaché case and

independently of one another can carry a substituent R1;



20 unsubstituted or hydroxy substituted; -C(O)-phenyl, wherein the
phenyl is unsubstituted or - substituted with fluorine, chlorine or
‘bromine and/or with one or nore methoxy groups; -

C(O - (C1- o) al kyl - phenyl, wherein the phenyl is unsubstl tut ed or
substituted with fluorine, chlorimgg or brom ne and/or wi.th one or nore-
nmet hoxy groups, and wherein the Cl-C6 al kyl is unsubstituted or
hydroxy substituted; Cl-C6 al kyl oxycarbonyl, wherein the alkyl is 25
unsubstituted or hydr oxy substi tuted; phenyl (C1- C6) al kyl oxycar bonyl,

wher eBis am@om@nﬁmemkseradmgnmgvhlqhﬁaémsmregam PNE tgseumAi t h if | uori ne,

chl orine or brom ne and/or substituted with one or nore nethoxy groups
and wherein the Cl1-C6 al kyl is unsubstituted or hydroxy .substituted; '
C1- CoQalsy MM’ e, ub-RdreyIC-8nd C1- C6 al kyl sul fonyl amino; 30 R is

se ected from anong hydrogen; unsubstituted or hydroxy substituted
- CI-C6 alkyl; unsubstituted or fluorine, chlorine or brom ne and/or

wi th @Aé O, GebtleonfehohgregraibpsQ1 Qu&ztfommaé?dxgmwl :
phenyl (C1- C6) al kyl , wherein the phenyl is unsubstituted or substituted
wth fluorine, chl ori ne or brom ne and/or with one or nore nethoxy
- group@3 isNdChlgeCeRt  the C1-C6 al kyl is unsubstituted or hydroxy,
substituted; -C(O-(Cl-C6)al kyl, wherein the 35 al kyl is unsubstituted
or hydroxy substi t ut ed; -C(O - hen |, wherein the phenyl is
uls ubi8t istinegeh oasesum¢cuﬂmoeldds\pftgereraj&rmw@ ladndependentlyseleciediiion and/ or

bst
, SUC( %)ﬂw%é&wq@sﬂa%%@%xy( -Qliof] ot f%higﬁﬁ%%tyrﬂﬂéotﬂfﬁlﬁ:srm&%hgl cyano; amino;
subst éarbaxyosuliot $ulfameyk; Lingybstittytedrdr igdroxy bmhshiut@ @h@ﬁcﬂiky}.umgubatltut@dj wi't h

82&8@,{@:‘5&8 nﬁydr%%@b@i ‘fﬁ%pjﬁétﬂh &Pﬁ}ﬁ?&xﬁ Itﬁony V\/nerel n the
phenwlkyltblouum;bsttutedt%cﬁ alkinyb sinsuhstitstedrtwithf lugdng, redloriol bobiominar

30 DY Hpo B Bt it brolio® BibsBlut Rl r bRy where ﬁ? Ris
sel edhegheémbin unsubsjitwes ocapstifutsidnygthigriogahloring @r bresikes and/ar with ore

i oo AR el afPufdih o AT kL hRGRL IRy T8
phenyﬂubsmih@dyws@bstﬂm)ealokwth fluguiner ehlarinener hstroimglanidér with wbs oF mereed or
.SUbS%étHBﬁﬁ%r%;Sé‘ 'lﬁvensm %@?ggrc%@(m\mer%ﬁg%élﬁmth one or more

t hox ereln tuted or hydroxy
s&@bstuftsub@tﬂ;lted o nydrqwmbﬁt)taﬂedylc(ommrm iwheredn tlelghenylds umssistitiedared or

hydr %slﬁHtgat\mﬁn%JSHne chlorine or bromine and/or with one or more methoxy groups; -
C(O)(C1- Ce)alkyl phenyl, wherein the phenyl is unsubstituted or substituted with fluorine, |
chlorine or bromine and/or with one or more methoxy groups, and wherein the-C1_-C6 alkyl
is unsubstituted or hydroxy substituted; C1-C6 a!kyloxycarbonyl, wherein the alkyl is

- 25 unsubstituted or hydroxy substituted; phenyI(C'l—CG)alkonxycérbonyI, wherein thé p.henyl

‘ is unsubstituted or substituted with fluorine; chlorine or bromine and/or _substituted with

~ one or more methoxy groups and wherein the C1-C6 alkyl is unsubstituted or‘hydroxy

substituted; C1-C6 alkylaminosuffonyl and C1-C6 alkylsulfonylamino; |

30  R’is selected from among hydrogen; unsubstituted or hydroxy substituted C1i—CG alkyl;
unsubstituted or fluorine, chlorine or bromine and/or with one or more methoxiy groups
substituted phenyl; phenyl(C1-C6)alkyl, wherein the phenyl is unsubstituted oir substituted
with fluorine, chlorine-.or bromine and/or with one or more methoxy groups, ah§d wherein
the C1-C6 alky! is unsubstituted or hydroxy substituted; -C(O)-(C1-C8)alkyl, wherein the

35 . alkyl is unsubstituted or hydroxy substituted; -C(O)—phenyl,‘ wherein the phenyl is

unsubstituted or substituted with fluorine, chiorine or bromine and/or substituted with one



15 C( O -phenyl, wherein the phenyl is unsubstituted or substituted with
fluorine, chlorine or bromne and/or with one or nobre nethoxy groups;
-C(O - (C1-C6) al kyl - phenyl, wherein the phenyl is unsubstituted or
substituted with fluorine, chlorine or bronine and/or substituted wth
one or nore nethoxy groups and wherg@ n the Cl-C6 al kyl is unsubstituted
or hydroxy substituted; and phenyl sulfonyl, wherein the phenyl is
unsubgt inbiy r‘ﬁgthgiy @‘ébﬁé L@m)q@wm Elkﬂfbhfahﬁ%hé}&n tﬁé‘bﬁéﬂyﬂ@ REukstRRde

and/ or substi tut or nore net X i's i n conmpounds
of geﬁw&stwdﬁwthaﬂqoan% C{;‘f%‘ﬂﬁObproﬁ’é'i‘\%?%ﬁ/o’f%hbﬁﬁmﬁdﬂth@‘e@ MARK n / \R
~~N\ oty GRIURY LA mere%theﬁcﬁée 'afkyM@ Uﬁé‘.wétlt*ﬂﬁe%l 6rh@dm¥ bostittbeddRbldi N

whi ch the Substituents. referably and in
each BASYISARBANSERE iy Wiorun uaibealedr saauiaed ¥ HTre FOGTERlp 30
COSPT bigmife AXd60aBEEItLRMAIPrOhe dr IRE ddioxg Btbkne;  bromi ne;
trifluornethyl; cyano; am no; carboxy sul fo; sulfam)yl unsubstltuted
or hydr oxy substituted Cl-C6 al kyl; unsubstituted or hydroxy

subst jfict RereSdntEN-R1, mgggyentunsubstl tuted or hydroxy substituted Cl-C6
al kyl t hi o; unsubsti futed C2-'C6 al kinyl; unsubstituted or with fluorine,
chlorine or bromne 63 and/or wth one or nore nethyoxy groups .

subst jrigut iRPreBBSB W, cm@n%(@k @lk%bléﬂed fMﬁﬁefh%l ougd &t@nmﬁ@mydhfgen,

unsubstituted or substituted wth orine or brom ne and/or
Wi h Bpgbsipiegsy QW’FE&hW“b‘F%%C%}%" \Hﬁéwwwt%@ veth fgrine igpforing or
UNSUbBiohtind &%/@rwma{eoaﬂhmré umﬁ¢>$ytgr&ﬂ>s édzB§tHDl%H 'phla'ﬁ)ﬂfbr@hylm“t bajdmwr i ne,

chlorine or bromne and/or with on nor e met hoxy .gr aup

subst MDEeEHNB RBABY {7 Unsepeifuteder %&Sﬁﬂur@sﬂl W'fmm@r*a? (Fhiasiee oF Egﬂmln% andfor
_unsubgjth bié 86meFe rth%mﬁy@%hu weﬁéih the @ L6 RN |unsNMfu@édbrtH}@rd&?e nyl

IS unsubstituted or uted with fluorine, chlorineor brom ne
and/ of Ui el Chrtitaalkdt Wistsin dhealfy s unSePES)tU*@@Pr BedraxsHbs iy T |
wher eC(O)tﬂ%nglh@/Hé!rleld the %Héh&@ﬁstdﬁs%ﬁ%t@(ﬂ oﬁé%%hﬂu?é&\ﬁiﬂw WMdriRe fdhpmiRe.

chlorine or bromne and/or with one or nore nethoxy groups, and wherein
t he CRIOTENGAMA/P Vith O QIRQIB S1StRQIY GEOURS: 1(N-6x 1 COlRYA-Phenvb avheesin the

al kyl Bh‘é{ﬁ/%@ﬂ%sﬂtu‘f\@l%r@lu@sﬁtb@d%tmlhohn% cHl@ﬁh@gmrbHﬁr%r%r@wéme%d
substituted; pheny g01 Co6) al kyl oxycar ogy wher ei n. t he % _
with one or more met OXy groups and whereln the C6 alkyl is unsubstltuted or hydroxy
" substituted; and phenylsulfonyl, wherein the phenyl is unsubstituted or subshtuted with

20 - fluorine, chlorine or bromine an'dlor substituted with one or more methoxy groups;

X'is in compounds of general formula la a group of generai formula X2
R3

)LN/[/\]H\N N R4 ——
FIQT \ / Formuia X2
| 'R6 R

in which n has the value 2-5 and in which the substituents R2, R3, R4, R5, R6 and R7
preferably and in each case independently of one another are selected from the group

25

30  comprising hydrogen; hydroxy; fiuorine;'chlo'rine; bromine; trifluormethyl; cyaﬁo; amino;
carboxy; sulfo; sulfamoyl; unsubstituted or hydroxy substituted C1-C6 alky!; uhsubstitu_ted
or hydrbxy substituted C1-C6 alkyloxy; unsubstituted or hydroxy substituted C1-C6

alkylthio; unsubstituted C2-C8 alkinyl; unsubstituted or with fluorine, chlorine or bromine



I's unsubstituted or substituted wth fluorine, chlorine or brom ne
and/or with one or nore nethoxy groups, and wherein the Cl-C6 al kyl is-
unsubstituted or hydroxy substituted; Cl- C6 al kyl am nosul fonyl and
Cl-C6 al kyl sul fonyl am no, or two vicinal residues R2, R3,; R4, 15 R5 and.
R6 together with the C-atons of th&3¥phenyl ring to which they are
bonded form an oxygen-containing 5-, 6- or 7-nenbered ring. R7 .is.

C1- CGaﬁd/JSertr%nefquﬁ&g%th%;{ylngu’iaQ%uif)é%ﬁJfb@EhédW phéﬁﬁ&dgla@@)alkﬂzhﬁzhérem

physi ol ogi cally acceptabl'e Salts and possib enant i onmers
di ast &edhRBYlds WbﬁtﬁﬁtﬁéﬁéﬁﬁbSt@te%%M% @&@Wcﬂr t‘?@orﬂ'Be@P?/ﬁéW't'&P“? he

preceg,l rﬂgre%é?th ddrBuW'aﬁ@wKefeﬁPfh@@l“@@a ?/igé QHQ.xbstlt(JQd?drmydﬁforh n'=4or
accor to any one o precedi ng cl al ns, wherein

7§ oo UhBEiCERGE AmsLOS g A5 A dSoriet @Ryt OIS SHAOTONINORE B ng
C'ﬁ' nﬁeﬁoxﬁ@%b@%uﬁs@ifdﬂﬁ 6’ne|n|oxy,3@(@) (>C<f1 d:B‘)aﬂl“hﬁél)elr'/thE@rlesa 11 ~N X's N

tuent POSI t1on or 3 Of
the pW%P@Ftﬁd?fB}’CﬂW‘S{ whsﬁtug@ﬁd -C® WB&%M%'“%%W&?W lagnmewrm in

clai ”&Jb%tll%ieot\ﬂﬁh R4kRE! cshﬁo%nabbbmméiamcmm bri BORbIrBod dodds; t he
A-ring and a he positions or the B-ring not }(%Inked with X in

each &%)e(CéaG%Ikglmv'tw@@fﬁo th@ Ph%[yl tﬁé@éwqﬁl&ﬂecﬁ A SL&?FS'}EP with4luogige,

o chlorme or bromine and/or with one or more methoxy groups, and wherem_the C1-Cé alkyl _
10 is unsubstit_uted or hydroxy substituted; C1-C8 alkyloxycarbonyl, wherein the élkyl is
uns_ubstit’utéd or hydroxy substituted; phenyl(C1-C8)alkyloxycarbonyl, wherein the phenyl
is unsubstituted or substituted with fluorine,' chiorine or bromine and/or with one or more
. methoxy groups, and wherein the C1-C6 alkyl is unsubstituted or hydroxy substituted; C1-
_ | C86 alkylaminosulfonyl and C1 -C6 alkylsu[fonylamlno or two vicinal residues R2, R3 R4
15  R5 and R6 together with the C-atoms of the phenyl ring to which they are bonded form an
. oxygen-contammg 5-, 6- or 7- membered ring.

R7'is C1-C6 alkyl or hydrogen;

20 . inthe form of the free base, their physmlogu;ally acceptab!e salts and pOSSIbIe

" enantiomers, diastereomers and tautomers.

3. Compounds accordmg to either of the precedlng c!alms in WhICh Y represents a group -
(CHQ)n W|th n=4orb5. |

25 . _

| 4. Compound according to any one of the preceding cléims,_ Wh'erein'RT is 'hy‘dro'g'en. |

5. Compouhds according fo any ene of the preceding claims of géneral formula !l

' l 2 Formula li




R is a group as described in the preceding clains. 6. Conpounds
according to claimb5, wherein the substituent X is linked to position 2
of the pyrrol o[ 2, 3-b] pyri dine. 15 7. Conpounds according to cl a| m 5,
‘wherein the substituent X is linked to position 3 of the

pyrrol o[ 2, 3-b] pyridine. 8 Conpoungg according to any one of clains
5-7, wherein the substituent Ris a 20 hydrogen atom a nethyl group
or a phenylsul fonyl. 9. Conpounds according to any one of clains 5-8,
wherein X represents a group of general formula X2 R2 R3 N NO'N R4
For mul aiX@hicR7 R6 R5 25 in which: nisd4or5 30 R2, R3, R4, R5, R6 and
R7 are substituents, as described in ¢laim?2. 65 10 Corrpounds
according to one of clains 5-9, wherein at | east one of the

subst i t tensbsiRent X R3inked with gcsl‘e:m 2 oot the pyralal2, Tolppiding &l chl ori ne,

orin thyl, ethyl and propyl 5 11.
§J ounge%rggée@{)éﬁrc’}ﬁ -ci%ﬁnb(eﬁ l‘é’gﬁﬁ?@ hg‘;yphenyl ) pi per azi ne -yl ) -1
H-butyl pyrrol o[ 2, 3-b] pyri di ne-2- yl carbam de 10 -
N-4- (4-
H but y (tli % 3?%%Wﬁ%p€ﬁﬁg$§%@%§j4 %%)f)tli}era?\ in a atlt%ea %sdlons gorB
‘N 4- (4 (O2{He-Btind hatrliojedwith Xbn pml'atzasne:anrysytbs)tttuents R1 as descrlbed in
H but yl %}éﬁrﬁgh(ﬁl 2, 3-b] pyri d| ne- 2- ‘

~ 10 - . . !*
- R is a group as described in the preceding claims.
6. Compou_nds according to claim 5, wherein the substituent X is linked to position 2 of
N the pyrrolo[2,3-b]pyridine. - '
15
7. Compounds according to claim 5, wherein the substituent X is linked to posmon 3 of
the pyrrolo[2,3-blpyridine. _ v |
8. Compounds according to any one of claims 5-7, whereih the substituent R is a
20 “hydrogen atom, a methyl group or a phenylsutfonyl. '
9. Compounds according to any one of claims 5-8, wherein X represents a group of
general formula X2 :
O .
)LN/Pﬂn\N »
| Formula X2
R7 _
25
in which:
nis 4 or5;

30 R2, R3, R4, R5, R6 and R7 are .éubstituent_s, as described in claim 2.



yl carbam de 15 N-4-(4-(2, 3-dichl orophenyl) pi perazine-1-yl) -1
H but yl - 1- phenyl sul fonyl pyrrol o[ 2, 3- b] pyri di ne- 2- yI car bam de
"N-4-14-(2, 3-di chl orophenyl ) pi perazi ne-1-yl ] butyl - :
H-pyrrol o[ 2, 3-b] pyri di ne-3-carbani de 20

N-4-[ 4- (2- met hoxyphenyl ) pi per azi ne- 6§y| ] butyl - 1- et hyI

H-pyrrol o[ 2, 3-b] pyri di ne-3 carbam

H- pyr ?g f(g?rﬁp%m%glggt%cioglgs In %?l#p of%?%%% Igr%wéﬁg}[eu]. bH cyzst one ort]ﬁ]n su%lsjtlltLg r'{gl

N-{ 4- [ 4-R2emnR3 h;cpequ;twrfpdn) me@omcmﬂpribmg ¢htaring| f-ldbnpla;amyihsw fetmw 1 |

H-pyrrolo ne. arbam de 30

N-4-[ 4- (p£ %‘E%@Z‘?’Lp“ﬁ ﬁ&W'ﬁﬂ ﬂ)é?%y i.ne-1-yl | butyl - 1- phenyl sul fonyl 1H pyrrol
o[ 2, 3-b] pyri di ne- 3-carbam de

I er azi ne- 1- Ibtll-hen‘lslfonl-
Hspijg)l((‘gcirﬁpoyng%]e%{,eI%&Oﬁ% éplcgr barzr: de 35y6]6 Y PrEE SELTOTY
'N-4-[ 4- (di hydr obenzof uran-7-yl ) pi perazi ne-1-yl ] butyl - :

H pyrrolo[2,3-b ridi ne-2-carbam

r oﬁﬁnzof%éﬂ %ﬂ{ﬂ%@éﬁfﬁ%'a@a@nwﬁﬁuﬂH\E%v'bw@ﬁel?gﬁmwe %
I—I-pyrrols;g{agbéﬁmdg] pyridi-ne-2-carbam de 5 N-4-[4-(chroman- 8-yl

) pi peraZi ne- 1-yl ] butyl -1 H pyrrol o[ 2, 3-b] pyri di ne- 2- car bam de
N-4-[4-(chroman- 8-yl )piperazine-1-yl]butyl-1- phenylsulfqnyl

rrol d
?Efﬁy[ 4- (n\gh:?@iz g-]e%{xyahygp&%%'ﬁgg g]rpcln)xggll bl ?he&y'ﬁglf%né’llpr’{go'c’[z ?] but yl -

H pyr r olbifpZidBe-bYipgrbandidee- 2- car bam de
N-4-[4-(2, 3,4, 5- tetrahydrobenzo[b] oxepi n-9-yl) pi per.azi ne- 1 yl] butyl-1-p
henyl sul fonyl -1 H :

- N-4-(4-(2,3-dichlorophenyl)piperazine-1-yl) 1H—butylpyrrolo[2 3- b]pyﬂdme-z-

ylcarbamide

15 : -

_ N;4-_(4-(2,3-dichIorophenyl)p'iperazine-1 -yl) -1 H-butyl—1 -phe’nylsulfohylpyrrolo[2,3—
blpyridine-2-yicarbamide | |

N-4-[4-(2,3-dich|0rophenyl)pi perazine-1-yljbutyl-1 H-pyrrdlo[2,3~b]pyridine¥3-carbamide
20 : : _ | '
N-4-[4-(2- methoxypheny!)plperazme 1-yl]butyi 1-methyl 1H—pyrroio{2 3- b]pyrldme 3

carbamide

, N-4- [4 (2,3- dlchlorophenyl)plperaZIne 1-yl]butyl-1-phenylsuifonyl- 1H—pyrrolo[2 3—
25 b]pyndlne—s-carbamide ' '

N-{4-{4-(2- methoxyphenyl)piperazme 1 -yl]butyl -1 -phenylsuifonyl -1H- pyrrolo[2 3-
blpyridine-3-carbamide

30 - N-4-[4-(2 -ethoxyphenyl)plperazme 1-yljoutyl-1-phenylsulfonyl-1H- yrrolo[2 3- b]pyrldme—
3- carbamide

N-4-[4-(2,3-dimethylphenyljpiperazine-1-yljbutyl-1-phenylsulfonyl- 1H—pyrrolo[2 3-
blpyridine-3-carbamide o _
35



15 pyrrol o[ 2, 3-b] pyri di ne- 2- car bam de

N- 4-[ 4- (di hydrobenzof uran-7-yl ) pi perazi ne- 1- yI]butyI

~Hpyrrol o[ 2, 3-b] pyri di ne- 3- car bam de : S
N-4-[4- (di hydr obenzof uran-7-yl) pi perazi ne- 1- yI]butyI 1-pheny|su|fony|-
H pyrrol o[ 2,3-.20 b] pyridi ne-3-car de

N- 4-[ 4- (chronan 8-yl ) pi perazi ne-1-yl] butyl -

e A 1[# AR %ef%wrparmdﬁe 3
25 (1:ar lbiatm de N—4 [4 §r20|30? 5- tetrahydr oben:z),ogxl:;]r oxepi n-9-'yl ) pi per azi
N4 Cot B U R TGRSR AP gR Rt y1 - 1 p
heny! sulbfgfisiine-2lcarbanyiee ol of 2, 3- b] pyr i d| ne- 3-carbam de 67 12. Conpounds

a(écordl ng to any one of clainms 1-4, of general formula Illa or' IIlb
N NR Formula Ills Formula Il1Ilb "5 in which: the substituent X

T epr esem-§-[/(@Fahan-s3hpifeaeinbedbliyr1 Meyrrolo[2ed-Blppmdide-g<cattaeide
i’ m dazo[ 4, 5-b] pyridine 1s unsubstituted or carries in the A-ring one or
nore 10 substituents Rl, as described in clains | and 2;; R and Rare

groups, M[ﬂ@ﬁrﬁdm@e&yl)pip@ia@hm -“WbaipH1 aherﬁ&ulfemmemelcﬁ@emwrmgem
claim12, vvherel n the substituent Ris a hydrogen atomor a 15 -

phenyl sGPP8AY#  14. Conpound according to any one of cl aiims 11- 13,
wherein X represents a group of general fornmula X2 O R2 . R3 n~/1JINL

3N %}4 l[:tf) 52%1,4%—txgrahygrobenzo[bloxepm 9-yl)piperazine- 1-yi]butyi 1H—pyrrolo[2 3-
blpyridine- -2-carbamide

N-4-[4-(2,3,4,5- tetrahydrobenzo[b]oxepln 9-yl)p1perazme 1-yl]butyl -1 -phenylsulfonyl 1H-
15 pyrrolo[2,3- b]pyridlne-2 ~carbamide

‘N-4-[4~(dihyd rObénzofuran—?-yl)piperazine—1 ~yljoutyl-1 H-pyrrolo[2,3-b]pyridiné—3-carbamide

_ - N-4-[4- (dlhydrobenzofuran-7-yl)plperaZIne 1-yl]butyl -1-phenylsutfonyl- 1H—pyrro|o[2 3-
20 ~ b]pyridine-3-carbamide

N-4—[4-(chroman-8-yl)piperazine-1 -yllbutyl-1 H—pyr'rolo[2,3-b]pyridine-3-carbamide

- N-4-[4- (chroman 8-y|)p|perazme 1-yl]buty| -1-phenylsulfonyl- 1H—pyrrolo[2 3 b]pyrldlne 3-
25 carbamide - ' ' |

N-4-{4-(2,3,4,5- tetrahydrobenzo[b]oxepm 9-ylpiperazine-1-ylbutyl- 1H—pyrrolo[2 3-
b]pyridine-3-carbamide’

30 N-4-{4-(2,3,4 5-tetrahydrobenzo[b]oxepm-g yl)p!perazme 1-ylibutyl- 1-phenylsulfonyl—
1H—pyrrolo[2 3-b]pyridine-3-carbamide '



R6 R5 20 in which: nis4or5 25 R2, R3, R4, R5, R6 and R7 are
substituents, ‘as described in claim2. 68 15. Conpounds according to -
“any one of clains 11-14, wherein at |east one of the substituents R2 or
R3 is selected fromthe group conprising chlorine, fluorine, nethoxy,
et hoxy, propoxy, nethyl, ethyl and éllfopyl 5 16. Conpound sel ected from
"N-4-[4-(2-nmet hoxyphenyl ) pi perazi ne-1-yl ] butyl -3Him dazo[4 5- b] pyri di ne .
-2-car

-3 A2 PRIy PR SRR 2. 51 UTSTYIoTMT WedS 4, 5-b] pyr o
i.ne-2-carbamde 10

N-4-[4-(2-chl orophenyl) pi perazi ne-1-yl ] butyl - 3H i mi dazo[4_, 5- b] pyri di ne-
2-car ba NR' N -

N-4-T4-( 3 d rre}, yhen I)p| per e-1-yl ] butyl -3Hi m dazo[ 4, 5-b] pyrid
ine-2- ¢ ’
N-4-[ 4- ( 4- N uor&)henyl )p| pblra2| AR 1. yl]butyl-3Him dazo[4 5-b] pyri di ne-
2- car bar aI—@or uja llla r

N-4-[4-(3,3 ai h dr obenzof ufaﬁ““}a{}'lb) pi perazi ne- 1-yI ] butyl -3Him dazo[ 4, 5
- b] pyr i dimre=2=——Tarbam de 26
N-4-T4- (cpmman- 8-yl ) pi pera2| ne-1-yl ] butyl - 3Hi ni dazol 4, 5 b] pyr| di ne- 2-
car bani dé

N4-[4-(2, 3,4, 5- tetrahydrobenzo[b] oxepi n- 9-yl ) pi pera2| ne-1-yl ] butyl - 3H -

'onmedifz°£ﬁa?%%éaﬁt‘%ﬁ““’%d?§%eﬁ"é§§?“?’?r ke ﬁfﬁ@gﬂﬂ‘*ﬁqﬁﬁ%‘”d' 9o

the imidazo[4,5-b]pyridine is unsubs’ututed or carries in the A-ring one or more

10 substituents R1, as described in claims 1 and 2
Rand R’ ére groups, as described in claims 1 and 2. |

13 Compounds accordmg to clalm 12, wherem the substituent R is a hydrogen atom or a
15 phenylsulfonyl.

14.'Compound according to any one of claims 11-13, wherein X represents a group of
~general formula X2 ' |

o | R2  R3

\N_/
/lLN/H*‘\N/ N\ Wai R r=rr3i
qu7 N/ _ : Formula X2 |

R6 R5 _ -
20 : o _ A L ;
in which:

nis 4 orb;

25 R2Z, R3, R4, R5, R6 and R7 are substit'uents, as described in claim 2:



Formula I'V. 30 in which the substituent X is in positions 5 or 6 |inked
with the heteroarene core and represents 69 a group as described in
claims 1-4; the pyrrolo[2,3-d]pyrimdine is unsubstituted as far as the
X group .or can in positions 2 and 4 of the Aring or at position 5 orb
of the Bring not linked with X in @gsach case 5 carry substituents R1,
as described inclaims 1 and 2; Ris a group, as described in clalns 1
- and 24 [ 7 ents
1

i oA OY) S SRR iR A e RRenl
subst i tmu@atitumth Rerme Rris meleetetl Aooyba grauprromprigingcolepoerftioriagcor ding to
~either @ﬁ% arenel core is | unsubstituted
or carrﬁé;ﬁ% e orlg ghﬁ eﬁﬁg%ﬁpﬁhg; ‘ected from hydroxy and Cl-C3
al kyl.. 15 20. Conpounds accordlng to anyone of clains 17-19, wherein X
repre rmula X2, ylOl~ R2 R3 R4 Fornmula X2 R7 R6 RS
209 n§§ﬂééﬂﬁngg%% 8 gﬁm%85 R2, R3, R4, R5, R6 and R7 are substituents,
as described in claim2. 21. Conpounds according to any one of clains
17-20, whar e s e X aﬁi,i"'éiérﬁ ected
fron1angﬁ§ % 8?%?% ﬁ@%w@ﬂﬁm%gn H 8x§l mfﬁbx%# R&ggbxf, A , et hyl
- and propyl. i _

N-4-[4- (2,3-dichlorophenyl)piperazine_—1-yl]butyl-SH—imidazo[4,Seb]pyridiné—z-carbamide :

10 B
N-4-_'[4-(2-chIorophenyl)pipe_razine-1 -yI]butyI~3H—ir_nid azo[4,5—b] pyridine-2—carbamide
-4 -14- (2 3- dimethylphenyl)plperazme 1-yl]buty|—3H-|m|dazo[4 5 b]pyrldlne-z—
- carbamide .
15~ _ P
N-4-[4-(4-ﬂuorophenyl)pi pérazi ne-1 -yl]butyl—BH-imidazo[4,5-b]pyridine-2-carbamide--
-4 [4-(2 3~ dlhydrobenzofuran-?-yl)plperazme 1-yllbutyl- 3H—|m|dazo[4 5- b]pyrldlne~2-
carbamide
N—4-'[4-(chroman-B-yl)piperazine-‘l—yl]butyl-SH—imidazo[4,5-b]pyridine-2-carbamide
N-4-[4-(2, 3 4 5—tetrahydrobenzo[b]oxepm—g-yl)plperazme- ~yilbutyl-3H-imidazo[4, 5-
_b]pyndlne-2 -carbamide
25 | |
17. Compounds acéofding to any one of claims 1-4, of general formula IV
4 5
N7 6X |
| |
?L\N/’ NR |
Formula IV |
30
in which

the substituent X is in positions 5 or 6 linked with the heteroarene core and represents



30 70 22. Conpound according to any one of clains 17-21, selected from
N-4-[4-(2, 3-di chl or ophenyl ) pi perazi ne- 1-yl ] but yl - 5- net hyl - 4- hydr oxy-7-p
henyl - 7H pyrrol of 2, 3-d] pyri m di ne- 6-car bam de and tautoners of this 5

N-4-[4- (2- met hoxyphenyl ) pi perazine-1 _ L

-yl1) butyl - 5- met hyl - 4- hydr oxy- 7- phgdy| -

pyrrol o[ 2, 3-d] pyri m di ne- 6- car bam de and tautoners of th;s

N- 4- [ 4- 4 2vo3m s kel paa? BN 7- y| ) pi per azi ne- 1-yl 1) butyl - 5- met hyl - 4- hy
dr oxy-7- phenyl 10 7H—pyrro|o[2 3-d] pyri m di ne-6-carbam de and tautoners
of this

N-4-[ 4- th@fbp@@l@[l*(ﬁdﬁﬁwrﬁﬁFPl%ﬁél&hél%sﬂtubéH]a)sbdrtéQ the @bty br darfi b@mans?z phenyl

-7H rro 1[ ri m di ne- 6-carbam de and tautoners of this 15

N- 4- [4 %f’z‘j %Oihsﬁtrétgr%%}a?%m@[%?fdﬁ%&W@%‘ii“}'ﬁdﬁ@%&iﬂﬁacm case

-yl1) buédf}ys@bﬁméé}ﬁé R4; as described in claims 1 and 2;

hydr oxy- 7- phenyl - 7H- pyrrol o[ 2, 3-d] pyri m di ne- 6- car bam de and 't aut omer s
of this. 23. Conpounds according to any one of the precedi ng clains as
a phar nR¢Labickp! as PERABERhIcRIms 4&nd%. Pharmaceutical conposi tion
conprising one or nore conpounds according to any one of the precedi ng
-clains and a pharnaceutically acceptable adjuvant. 25. Applicati on of a

| Conpqsndomsw@laegoranga@mamw Qfhdr&iR Weﬁ?&dht@%y@t‘o@taﬁspﬁeﬁylsﬁlm %
: roductlon of a pharmaceutical preparation for treat ment of central

rvousar’s‘;%‘-‘luéﬁt\'w‘ieﬂlpﬁé@é@éa PE%”W A%?ﬁt’f%%ﬁ‘f"@fho'ﬂﬁ OV@EW 1 8¥Bdrding to
-any one of the preceding clainms for the production of a pharnaceuti cal
preparation for treatment of urinary tract disorders. 30 27. Use of a.
conpdgn@mﬁﬁ@mdélaﬁ@mﬂﬁgé%@mﬁﬁ@f@ﬁ'nlsn ﬂﬁéﬂd’@d‘?"ﬁ@‘ecrﬂ%?’"ﬁ’ﬁreﬂércofﬁ‘éductl on of
a  pharimesstiitedbr Eérﬁ@é&?é erQ/ofs%stFtlE%té Ré dddd %m'h&d@%ﬁﬁcﬁf@n the
- group corrprl sing - psychoses; schi zophrenia, anxiety disorders, _
conpul SAld di sor ders, drug dependency, depr essi ve.di sorders,
@Ig ug-induced extrapyram dal notor disturbances, Parki nson' S

~ 20. Compounds accordlng to any one of clalms 17-19 wherein X represents a group of -

formula X2,
6 R2 R3 -
/“\N/Hn\N“ \N R4 - - e .
I 3 A ormula
R7 : '
R6 RS
20 |
in which:
nis4orb5;
25 R2, R3, R4, R5, R6 and R7 are substituents, as described in claim 2.

21. Compounds according to-any one of claims 17-20, wherein at least dne_of the _

~ substituents R2 and R3 is selected from among chlorine, fluorine, methoxﬂ/, ethoxy,
‘propoxy, methyl, ethyl and propyl. : '

- 30



35 di sease, Segawa syndrone, Tourette's syndronme, restless |eg
syndrone, sleeping disorders, nausea, cognitive disorders, male
erectil e dysfunction, hyperprolactinema, 71 hyperprol actinom a,

gl aucoma, attention deficit hyperactive syndrome (ADHS), autism

- stroke and urinary incontinence. 2g Application according to any one
of the preceding clains, wherein the conpound is 5 used for production

of a, Ek@éﬁgﬁ%ﬁ@o c&é‘m‘d:r@ﬁﬁ%ﬁ%%é BPaiLifls 17'?1 fsét%@tfe r‘”cSFn of schi zophreni a,

depressiv pa-. or neuroléptic ug i nduced not or
di sturbances, Parkinson's disease, Segawa syndrone, res | ess | eg

. syndrong., r X t deficit
_hyperagﬁl |%(§%so% rrgﬁﬁeén?ﬁggk@ezmgﬁ ﬁgpé LY d{:]on méﬂt?ﬁ%g 9. Met hod
for tr extiolfe, S]gyrieicing- Gﬁgrb@marrchﬂauw@g%theyst emillness or a
§| nary tract disorder in a nmammal characterised by the‘ adm ni strati on
of one or nore conpounds according to any one of clains 1-22 or a

- phar nacl‘éﬁit-[#da-lma’dmmlhﬁwi Jpineraziperidiiiy -kl hgdtoxye?-ahemhifEt requiri ng

suchtr M Rehdro im29, wherelnthe
il ness pd'ﬁm |nse se%ect %‘Cﬁ ﬁ1 aﬁhgp conpri si ng psychoses,
schlzophrenla anxi ety disorders, conpuIS|ve di sorders, ! drug

et SR A i PGS AR e

di st urbance I nson”s
$¢ ndr ontH- PW@@@IP@S@PW@@Q&%'@H@@ ang% adpnerg ofifhiedr der s, nausea,
cognitive disorders, nmale erectile dysfunction, hyper prbl actinem:a,
hyper prol actinonmi a, glaucoma, attention deficit hyperacrtl ve syndrone

( ADHS) , N-dt[er(drrpmenﬁwt)elperﬁmm-n}ibytylrﬁra@myi-ﬁendrexy%phew'ﬂdz‘hct| on of

- conpou t hr ough- the conver si on
o5 or . S SRRE SR 8RR PhnlaBlcers ot |

15 N"—4_-[4—(2,3,4,5'—tetrahydrobenzo[b]oxepin-g—yl)piperazi'ne-1-yl])buty}-S-metnyl—4-

o hydro_xy-‘:_’—phenyl_~7H—pyrrolo[2,3-d]pyrimidin'e-6-carbamide and tautomers of this.

23. Compounds according to any one of the preceding claims as a phermaceUticaI
preparation. ' '
20 _
24. Pharmaceutlcal composmon comprising one or more compounds accordlng to any one

of the preceding claims and a pharmaceutlcally acceptable adjuvant

_ 25. Application of a compound according to any one of the preceding claims for the
- 25 production of a pharmaceutlcal preparation for the treatment of central nervous system

|Hnesses

26. Application of a compound according to any one of the preceding clairns for the
production of a pharmaceutical preparation for treatm.ent of Urinary tract disorders. .
30 | - |
27. Use of a compound laccording to any one of the preceding claims for prodluction ofa
pnarmaceutical preparation for the treatment of illnesses from the group: comprising
psychoses, schizophrenia anxiety disorders, compulsive d}sorders drug dependency
depressive disorders, drug-induced extrapyramldal motor dlsturbances Parkinson’s
35 disease, Segawa syndrome, Tourette’s syndrome, restless [eg syndrome, sleeping

‘disorders, nausea, cognitive dlsorders, male erectile dysfunction, hyperpro!actlnemla,



(A)-72 with a free base of general formula CR2 R3 H2N-Y-N N R4 ~~
Formula C R6 R5 5 wherein: Wis selected fromanong OH, d, Br or a
group O O Heteroaran 10 Heteroarene in each case stands for--a group
selected fromamong Q3 3 \NNRN:-r\QNRNNRNNR NIN \~\ NRN
NR NRNNNNNNR 15 wherein A7B, B and Rin each case have the
significance as defined in the preceding clainms; 20 QL and @ in each

case h eFéE\&a @gmr% g%'&&%ad e’n 6 ab rtthgﬁ Jeg;fgp%ghapﬂrét e'rdggs[) Qiflsrdo  not

represe crosse rou enes &t ands
for a beimitenmgd ofinarpéncodirepesy group to a ring-fornmng Catomof the
5-nenbered ring of the heteroarene; _

28. Applicatior_l according to any one of the preceding claims, wherein the corr_rpound is
-5 used for'production of a pharmaceutical preparation for the treatment of s‘chizop.hrenia,
'depressive disorders, L-dopa- or neuroleptic drug-induced motor di'sturbauces,' | '
Parkinson’s disease, Segawa syndrome, restless leg syndrome, hyperproilactinemia,
hyperprolactinomia, attention_ deficit hyperactivity syndrome (ADHS)-or uripary
incontinence. i
10 - _

- 29. Method for treating or preventing a central nervous system illness or a urihary fract
disorder in a mammal characterised by the administration of one or more compounds
aocording to any one of claims 1-22 or a pharmaceut_ical formulation a'cc'o:rding to claim

_ 24toa marnmal requiring such treatment. ' -

15 . _
30. Method according to claim 29, wherein the |llness or disorder is selected from the

group comprising psychoses, schrzophrenra anxiety disorders, oompulsrve drsorders

drug dependency, depressive disorders, drug-induced extrapyramidal motor

disturbances, Parkinson’s disease, Segawa syndrome, Tourette's syndrome, restle_és
20 leg syndrome, sleeping disorders, nausea, cognitive disorders, male erec’rile |

_dysfunction, hypérprolactinemia, hyperprolactinomia, glaucoma, attention deficit
| hyperactive syndrome {(ADHS), autism, stroke and urinary incontinenoe.. .

31. Production of compounds according to any one of clarms 1-22 through the conversion

25 of an acid derrvatrve A

O

I,

(A)

. Heteroarene




5 the heteroarenes can be substituted one or nore tines with Rl, as _
defined in the preceding clains; Y, R2, R3, R4, R5 and R6 in each case
have the significance as defined in the 10 preceding clainms, and
wherein in the case that the substituent Wis a hydroxy group, the
_appropriate acid group is activat&Zl by addition of one or nore
“activation reagents prior to conversion wth the free base of general

formul awi_fﬁ- a ke base of general formula C |
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5 wherein:

W is selected from among OH, CI,-Br or a group
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Heteroarene in each case stands for a group selected from among
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wherein
A, B, Q3 and R in each case have the significance as defined in the precéding claims;
20 Q1 and Q2 in each case have the significance defined in the preceding cliaims, but do -

not represent C-X;
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_ the crossed-through bond for th_e' heteroarenes stands for a bonding of thé —C(O)}-W

group to a'ring-forrhing C-atom of the 5-membered ring of the heteroarene;

the heteroarenes can be substituted one or more times with R1, as define;d in the

preceding claims; _ : |

_ _ _ i
Y, R2, R3, R4, R5 and R6 in each case have the significance as defined in the

- preceding claims,

-and wherein in the Case_ that the substituent W is a hydroxy group, the apjp_ro'priate' acid

group is activated by addition of one or more activatio_n reagents prior to conversion
with the free base of general formula C. |





