I ndol i zi ne carboxam des and their aza and di aza derivatives Description 5
Dopam ne is an inportant neurotransmtter of the central nervous system
Dopanmine is effective by bonding to five different dopam ne receptors. As a
result of their norphology and the nature of their signal transm ssion

t hese can be classified as Di-l1ike (D and D5) and D2-1ike (D2-, D3- and
D4-receptors) (Neve, K A The Dopam ne Receptors. Humana Press, 1997). The
sub-types of the D2 famly in particular have an inportant part to play in
10 the 1 efddiAmd caibGEdthidts fd 1R BathiftPdfza ddiivAijdie D2-receptors are
predom namtTy EXPressed rn nvol ved there in
the control and nodul ation of neuronotor circuits, D3-receptors are mainly
found in the nesolinbic system in which enptional and cognitive processes
are cont r BEBEHPLIONSt ur bances in the signal transduction of these receptors
| ead to a nunber of neuropathol ogi cal changes which can sonetines 15 result
In serious illnesses. As a result the D3-receptor is a promsing target for
the deveDopareine isodn imfortaet eupatanamiter bbihechetral neaore aystemn. Peparhinais i ¢
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20 (Pulvirenti, L. et al. Trends Pharmacol. Sci. 2002, 23, 151-153, Joyce, J.N. Pharmacol.

Ther. 2001, 90, 231-259). Here the most D3-receptor-selective bonding profile should be

sought for such active substances. Depending on the intrinsic activity {full agonist, partial

agonist, antagonist or inverse agonist) such ligands can have a stimulating, modulating or

also inhibiting effect on the pathologically altered dopamine signal transduction system

25 and can thus be used for the treatment of these diseases.

Compounds with an arylpiperazine siructure have previously been described as dopamine
receptor-active ligands (Robarge, M.J. J. Med. Chem. 2001, 44, 3175-3186). Benzamides
and naphthamides with arylpiperazine partial structures are also known as ligands of

30  dopamine receptors (Perrone, R. J. Med. Chemn. 1998, 41, 4903-4909; EP 0 779 284 A1).
Recently heteroarene amides have also been described as D3-receptor-active compounds
(Bettinetti, L. et al. J. Med. Chem. 2002, 45, 4594-4597, Leopoldo, M. et al. J. Med. Chem.
2002, 45, 5727-5735, WO 2004/004729 A1). A phenylpiperazinylnaphthamide has also
recently been reported on as a selective D3-partial agonist, which demonsirated hopeful

35 activities in the animal model, and which could be used for the treatment of cocaine



35 activities in the animal nodel, and which could be used for the treatnent
of cocaine -2- addiction (Pilla, M at al. Nature 1999, 400, 371-375).
Furthernore, because of the characterisiic features of this conpound
elimnation of the serious notor inpairnments (dyskinesias) caused by

| ong-termtreatment of Parkinson's disease with the pharnaceutical
preparations L-DOPA can be achieved (Bezard, E. et al. Nature Med. 5 2003,
9, 762-767). The nost recent literature describes the neuro-protective

ef fect ofadRriod BiRE . ¥R aPRalurah9R 00D 351202l FirhehREHE: baudlisedr gur one | oss

in mce as a nurine for Parkinson's disease (Boeckler, F. et al.
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In connection with our structure-effect research into dopamine receptor ligands we have

20  discovered new compounds of formula (1) - (IX). During in vitro research these

demonstrated a particularly high affinity and selective bonding characteristics to the D3-

receptor. Some compounds also demonstrate a notable affinity to serotoninergic

receptors, in particular to the 5-HT 1a-receptor.

25  The compounds according to the invention could therefore constitute valuable therapeutic
agents for the treatment of central nervous system disorders, such as schizophrenia or
various types of depression, for neuroprotection in neurodegenerative diseases, in
addictive disorders, glaucoma, cognitive disorders, restless leg syndrome, attention deficit
hyperactive syndrome (ADHS), hyperprolactinemia, hyperprolactinomia and autism, in

30 idiopathic or medically-induced extrapyramidal motor disturbances, such as acathisia,
rigor, dystonias and dyskinesias, as well as various disorders of the urinary fract.

The subject-matter of this invention comprises compounds of the general formula |,



Q7 Q ArBIQX Formula Il 5\ / / 24 @B inwhich: 5 Ais a saturated or
aromatic 6-nenbered ring; B is an aromatic 5-nenbered ring; the heteroarene
formed from A+B has a total of a maxi num-.of three NNatoms and 10 precisely
one X group; QL, Q@ and B are in each case and i ndependently of each other
N, CHor GRL;, 4 is NR CHRL or GRL RL'"; 15 b, Q@ and Q7 are

i ndependently of each other CHR1l' or GRL R1'; Rl is in each case selected
fromthe hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
phenoxy, hal oge trifluoronethyl, alkylcarbonyl, phenyl carbonyl,

al kyl oxycar@orr? ,7\’20_t4@0, nitro, am no, carboxy, sulfo, sulfanoyl,

sul f onyl am n®d, &I ky|amT shé{ onyl and al kyl sul fonyl am no group; Rl' is
absent if ré g Ai a% or iy Ryfupgen if ring Ais saturated; 25 Ris
absent if r¥eRg A sSYar Ac or is-selected-from hydrogen, al kyl, phenyl,

al kyl car bonyl , QQhenyQ:aar bonyl, phenyl al kyl and phenyl sul fonyl, if ring Ais
saturated; X is a group bonded to a CGatomof an aromatic ring A or B of the
general formula XI -4- R R3O AN, YENNR4 Formula X1 ~/ R7T R R5 5 1In
whi ch: Yil%&/h@n' unbranched, saturated or unsaturated hydrocarbon chain with
2-5 hydrocarbon atons or a chain -(CH2)o Z-(CH2)p, in which Z is selected
fromthe residues cyclopentyl,

5  Als a saturated or aromatic 6-membered ring;
B is an aromatic 5-membered ring;

the heteroarene formed from A+B has a total of a maximum of three N-atoms and

10 precisely one X group;
Q1, Q2 and Q3 are in each case and independently of each other N, CH or C-R1;
Q4 is N-R, CH-R1’' or C-R1R1’;
15
Q5, Q6 and Q7 are independently of each other CH-R1’ or C-R1R 1",
R1 is in each case selected from the hydroxy, alkyl, alkyloxy, alkylthio, atkenyl, alkinyl,
phenyl, phenoxy, halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl,
20 cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and
alkylsulfonylamino group;

R1 is absent if ring A is aromatic or is hydrogen if ring A is saturated;

25 Ris absentif ring A is aromatic or is selected from hydrogen, alkyl, phenyl, alkylcarbonyl,
phenylcarbpnyl, phenylalkyl and phenylsulfonyl, if ring A is saturated,;

X is a group bonded to a C-atom of an aromatic ring A or B of the general formula X1



cycl ohexyl and cycJohepty), wherein o and p in each case and i ndependently
of each other have the value 0, 1, 2 or 3 and wherein the sumof o and p is
a mximumof 3; 10 R2, R3, R4, R5 and R64are in each case sel ected

i ndependently of each other fromthe hydrogen, hydroxy, alkyl, alkyl oxy,

al kyl t hi o, al kenyl, alkinyl, phenyl, phenylal kyl, phenoxy, phenyl al kyl oxy,
hal ogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,

phenyl al kyl oxycar bonyl , al kyl oxycarbonyl, cyano, nitro, am no, carboxy,

sul fo, sulfanoyl, 15 sulfonylam no, al kyi am nosul fonyl and

al kyl sul fonyl am no group, wherein two vicinal residues R2, R3, R4, R5 and
R6 together with the C-atons of the phenyl ring to which they are bonded,
can form an oxygen-containing 5-, 6- or 7-menbered ring; R7 is hydrogen,

al kyl or phenylalkyl; 20 in ighe fogm of the free base, the physiologically
accept abl e sal tsCand possi bl e eRant/1 oners and di astereoners, with the

provi so of excl ugj onyof /25\r§a) pounds |R—\M=H—e—h—(—hq heterocycle is a
i n yar arR4 f t hikermylartli s as the sol e

pyrazol o[ 1, 5- a]lpyrindi nelN i a
substituent the X 70up,\-btr{ no substituent, wherein for XX R2

met hoxy; R3, R4, R5,” R6 and Rpggare RB each case hydrogen and (i) Y
et hyl ene, n-propylene or n-butylene or 30 (ii) Y = n-pentylene and X is in

2- or 3-position linked with the pyrazolo[1l,5- a] pyridine core -5- (b) The
conmpound N-4-(4-(2-chl orophenyl) pi perazin-1-yl)butyl-7-nethyl pyrazolo[1,5- a
1 pyrd djufes-y! carbami de. 51n the conpounds of general fornula I,
as defined 1n nore detail above, the X group can basically be |linked to any
ri ng- f or nifigyar anlivenched, saturatesinittingaturates ydseceoaruehaitbwish 2drhydmsadiong. 1f A

of tho or aons r i AReRE ) T BnER T RReRHeT B he Mo iR || T

nmor e det atyclohakyand cpeighephd.odredéin glandiyein gadle caseoat inderandently af@achether
i nvention - Tl 0Q- ' car .aromatic ring
cont ai nedh%\% tpﬁég'gég?ug’?@ a@h%g',” tg‘%?“@# B‘é@ 8 a0 O A1;

10

R2, R3, R4, R5 and R6 are in each case selected independently of each other from the
hydrogen, hydroxy, atkyi, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl, phenylalkyl, phenoxy,
phenylalkyloxy, halogen, triflucromethyl, alkylcarbonyl, phenylcarbonyl,
phenylalkytoxycarbonyl, alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl,

15 suifonylamino, alkylaminosuifonyl and alkylsulfonylamino group, wherein two vicinal
residues R2, R3, R4, R5 and R6 together with the C-atoms of the phenyl ring to which they
are bonded, can form an oxygen-containing 5-, 6- or 7-membered ring;

R7 is hydrogen, alkyl or phenylalkyl;

20
in the form of the free base, the physiologically acceptable salts and possible enantiomers
and diastereomers,
with the proviso of exclusion of
25
(&) compounds in which the heterocycle is a pyrazolo[1,5-alpyridine, in particular if this
carries as the sole substituent the X group, but no R1 substituent, wherein for X:
R2 = methoxy; R3, R4, R5, R6 and R7 are in each case hydrogen and
(i) Y = ethylene, n-propylene or n-butylene or
30 (i) Y = n-pentylene and X is in 2- or 3-position linked with the pyrazolo[1,5-

a] pyridine core



and Q7 is substituted with the X group and forns the C X group. The term
"saturated ring A" and grammatical equivalents of this termnean in the
present patent application that the rifg A has maxi rum saturation, i.e. al
ring-formng atons of 15 ring A which are not sinultaneously part of '
aromatic ring B are conpletely saturated. In one enbodi nent of the invention
the two rings A and B, apart fromthe X group, have a maxinumof 4, 3, 2 or
1 substituents RL or are unsubstituted apart fromthe X group. 20 In a
preferred enbodi nent of the invention the Rl substituents of the
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group conpri S|a]gyr|ldy1d$-9h§¥r,bafnlidwri ne, chlorine, bromne, trifluoronethyl,
cyano, am no, carboxy, sulfo, sulfanoyl, unsubstituted or hydroxy
substituted C-C6 al kyl, unsubstituted or hydroxy substituted Cl-C6

al kyl gxy,|n g% %Hé Bf"é&%ré?fforw 0% dEfteditih Hétedethl abdveatrey Qﬂ@;’chan

unsubsti t ut ed unsubstituted or with fluorine, ori ne or

br oni ne difgicaly kg inked Méaw nrraofpém%tca@w ofj PR apuNatis gt 1B svitabicday | |
unsubst i twnam Off AW b Rafukated HRg X ehbRidd® aOéaerpﬂbﬁeofamg/s) rrthrgh.ﬁ@a@ceor nor e

met hoxy groups substituted é&enmﬁ/ C(é Cl-Co6 al Wé wherein the alkyl is
unsubst i tAteirerPEHheR? @3, ek ip forese. 25 AGibedumBtoes etethe pheny |
is in eaclhogasRus BetbtaingfblelurtigRidei a%la'@r%Fn'gtté'H%Qm\Mrﬁantd H@fHaf‘@ne gttherine or

brom ne and/or wth one 0r nore_ nethoxy roug; Cl-Co6 él 0X car bonyl

wher di0n trifg-famgigg ca@oumfmrpmat@anworé%%q inet awupﬁwhqay BoRY,

al kyl am nogiubf Riyibstitit8d RAh the X lgRSup BHdRnfthB esxigtapy! and Cl-6
al kyl sul fonylam no, in particul’ar nmet hanesul fonyl am no. 35 The substituent

A in Ring A depending on the degree of saturation of the ring A stands
for NR ﬁét@% “ﬁtur@l’eﬁjnnﬁjA anH@r&nﬁﬁﬁdﬁ!@%@_{hléﬁtQGf‘eﬁlst&n mekANihelPésdny dr ogen

and 4 is - selected from wherein Ris preferably

sel ect ed ﬁat%aﬁwﬁb@bwat theiagyy haskyaxirHe sshsalans Le-rdnpe-famingAlemsi ¢f R1 has

the §isgnidrgGamaien caeef h&%ﬁndlﬁn@&k@ Skt & dromaO ey B b @zﬁgﬂé@wat&atéu ng A the
substituents R and are absent; 4 is then selecte fromanmong N, CH and

CR. If Q4 contai ns a nitrogen atom this is preferably uncharged. 5 R2,

R3, RS anﬁoﬁ@eﬁfbedmni Bﬁhémﬁmﬂﬁeﬁ&&ﬁﬁqﬁwgn&g éﬁﬁi‘tﬂr&ﬁ%x%%@f héea gener al
formul ae | , VI preferab

i ndependéﬂ@mr}?umfﬂféa% r? @ﬁh%’rbst@en@&w e eﬂsttbﬁtétuzﬁdcﬁp@rtéwmegf a@ua%ydr oxy,

fluorine, chlorine, bromne, trifluoromnethyl,

20 In a preferred embodiment of the invention the R1 substituents of the heteroarenes in the
compounds according to the invention of general formulae |, i, Ill, IV, V, VI, VII, VIl and IX
are selected from the group comprising hydroxy, fluorine, chlorine, bromine,
trifluoromethyl, cyano, amino, carboxy, sulfo, sulfamoyl, unsubstituted or hydroxy
substituted C1-C6 alkyl, unsubstituted or hydroxy substituted C1-C6 alkyloxy, -

25 unsubstituted or hydroxy substituted C1-C6 alkylthio, unsubstitdted C2-C6 alkinyl,
unsubstituted or with fluorine, chlorine or bromine and/or with one or more methoxy groups
substituted phenyl, unsubstituted or with fluorine, ¢hlorine or bromine and/or with ocne or
more methoxy groups substituted phenoxy, -C{O)-C1-C6 alkyl, wherein the alkyl is
unsubstituted or substituted with hydroxy, -C(O)-phenyl, wherein the phenyl is in each case

30 . unsubstituted or substituted with fluorine, chlorine or bromine and/or with one or more
methoxy groups, C1-C6 alkyloxycarbonyl, wherein the alkyl is unsubstituted or substituted
with hydroxy, C1-6 alkylaminosulfonyl, in particular methylaminosulfonyl and C1-6
alkylsulfonylamino, in particular methanesulfonylamino.

35 The substituent Q4 in Ring A, depending on the degree of saturation of the ring A, stands
for N-R, CH-R1’ or C-R1R 7. In a saturated ring A, R1’ stands for hydrogen and Q4 is



cyano, am no, carboxy, sulfo, sulfanoyl, unsubstituted or hydroxy
substituted C1-C6 al kyl, 10 unsubstituted or hydroxy substituted Cl-C6

al kyl oxy, unsubstituted or hydroxy substigtuted C1-C6 alkylthio,
unsubstituted C2-C6 al kinyl, unsubstituted or with fluorine, chlorine or
brom ne and/or with one or nore nethoxy groups substituted phenyl,
unsubstituted or wwth fluorine, chlorine or bromne and/or with one or nore
met hoxy groups substituted phenoxy, -C(O-Cl-C6 alkyl, wherein the alkyl is

unsubst i t Yéiegle® frofIR oesmz érmo@HLme@rem ﬁ(.@brepéwmy Beleét@d mlamwdedq?ﬁl oXy or

phenylalkyloxycarbon . wherein the p IS in each case uns tituted or
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hydr oxy substituted, Cl- | am nosul fonyl, in particular

met hy| ani HERQEAMAIBN. %an@:@ %1 al 9Pgrehannaﬁwtaqaeﬁ@tomﬁh*%%?ﬁf%ﬂﬂ&anharged

met hangsul f onyl am no, or two vicinal resi dues R2, R3, R5 and R6 form

t oget her 20 vvlth the_C-atonms of the phenyl ng to which they are bonded, an
oxygen- coRgairi gand Régre E‘rth‘?gﬂ'ﬁ%&déﬁcf;?r%‘g ta%q'@vqn&mapfeth@rgsaﬁﬁ represents

hydr ogen. 2@ulal 121, b 8 ey r\ﬁdVWWFPGhWbreféro_#ﬂand m‘déﬁéﬁdéﬂtlﬁfoﬂ erhchla,qqé;orrpounds
according to the i'nvention i's a chain - wherein Z is

sel ected F?'B‘FFP@ fremytBe DERYRLORPERIAS BHERRXY, ﬂ“‘érﬂﬂ SW@WEP bé??ﬂl'”é»}iﬂﬂléﬂﬁ%'ﬁ?gb‘b" and
wher ei n pegdd, Qm%ecarasi)@p&mfdﬁaawam@f uﬂ@@%’uﬁftétﬁér tﬁ/ﬁ}o&?%@@istltlftéd)mfbﬁla!ﬁﬁd 2 and

t oget her provi de a maxi num In the

conpolfhds Uesubgtityisdar hydipxy substitiied G 1&6@14*@}%4 Lylsabﬁg}wi%eelhm?wcw&ﬁwuw
formul a -cf @ﬂ?—élﬂ){lﬂ\ﬁd Dnél3titutbd @2-86 afkinylRekutbtdid e o iitH tuoBhe! @icdpkYrW th n=4

or 5. X thus no particularly preferably represents a group of general
for nul a xbromine andior with apeer e mgthoyaroyss sebsttytegphenyl, nU’ﬁHEStt“H@d garie 4 or

5 and t hefllﬁ#ﬁét éﬁld}#ﬁiéto? b@mmg%ndBflmeéne %m@@n&ﬂo%r@ué@@bsﬂtu@ﬁﬁé‘nb%@nce

described in nore detail above. |In one enbodi ment he i nvention at | east

one of th&Ebsrye G@M‘t whegsin the alkls JRgRKiued of hyprgrp gstinteshy CE-RR8AYS cul ar
fl uorine prerfyiHiigidxper pH@HﬂaﬂwBﬁyéﬁr&fr@f Apkiein PRIPPSANISINBALH @88unsubStitldd
anot her preferred enbodi nent at | east one of the two residues R2 and R3
st ands f off With fluorine, chlorine or bromine and/or with one or more methoxy groups substituted,
C1-C6 alkyloxycarbonyl, wherein the alkyl is unsubstituted or hydroxy substituted, C1-6
alkylaminosulfonyl, in particular methylaminosulfonyl and C1-6 alkylsulfonylamino, in
particular methanesutfonylamino, or two vicinal residues R2, R3, R5 and R6 form together
20 with the C-atoms of the phenyl ring to which they are bonded, an oxygen-containing 5-, 6-

or 7-membered ring,
while R4 preferably represents hydrogen.

25  Ina preferred embodiment of the invention Y in the compounds according to the invention
is a chain —(CH,),-Z-(CH>).-, wherein Z is selected from the residues cyclopentyl, | '
cyclohexyl and cycloheptyl, and wherein p and o are independently of each other selected
from 0,1 and 2 and together provide a maximum value of 2 or 1 or are both 0.

30
In the compounds of general formula | Y is preferably a hydrocarbon chain of formula —
(CH2)4- with g=2, 3, 4 or 5, most particularly preferably with n=4 or 5. X thus most
particularly preferably represents a group of general formula X2



substituent other than hydrogen, in particular for alkyl, phenyl, alkyloxy,
phenyl al kyl oxy, alkylthio, trifluoronethyl, cyano, a nitro group or a

hal ogen, in particular nethyl, nethoxy, .7.ethoxy, benzyl oxy, methyl nercapto,
trifluoromethyl, cyano, nitro, fluorine or chlorine, particularly
preferably R2 and R3 both bei ng hal ogens, and nost particularly preferably
15 chlorine, while the residues R4, R5 and R6 in conpounds according to the
invention or in formula X1 and formula X2 stand for hydrogen in each case.
In a preferred enbodi mrent of the invention, in particular if the heterocycle
is a pyrazolo[1,5-a]pyridine, one of the two substituents R2 or R3 is

sel ected from al kyl henyl, 20 al 3pheny|alky|oxy, al kyl t hi o,
trifluoronethyl, CYﬁﬁE\ trp gxou a halogen in particular nmet hyl ,

met hoxy, ethoxy, benzyl %égzzé T ,R#r g@gg}m cyano, nitro,
fluorine or chlorine, ?tICU| pr ¢ ably AN oth bei ng hal ogens,
and nost particularly preferably chkorings 25 In a further preferred

enbodi ment of the invention in the conpounds of general forrmula I two

vi ci nal substituents selected fromR2, R3, R5 and R6, and in particular the
substitu I I e hey are
bonded, ?@%Cﬁ%‘ ﬁg%ﬁﬁé@&%ﬁd‘% Etéﬁnézao u%gﬁ% Rs\ri\h‘ﬁlil gg 6%8?{7%F%é Y
repre§ent%gﬂﬁylan9@éescrl36dm rppl@fcatalleﬁboeerbodl ment of the invention concerns
conmpounds of general forrmula I, wherein: 8 (a) the two rings A and B of

t he heteroarene have, in addition to the X group, a maxi mum of 2
subst i t uentoge Rmbpﬂynern*rot the fipventereat I¢ast one pfetbe@gbﬁttlsems BRokdd R ankRE isd

has o u alogRr R I5Bartif fodpe ohirBch, NS REbroRtalN BeeenEhyibabl T0ch "

case mdependently of each other 10 selected fromthe gr oup conpri sing

hydr QY- IB laH%EP&’efe?J&'d%rﬁ%%imQ{t%meggt’one of the two residues R2 and R3 stands for a
substituent other than hydrogen, in particular for alkyl, phenyi, alkyioxy, phenylalkyloxy,

alkyithio, triffuoromethyl, cyano, a nitro group or a halogen, in particular methyl, methoxy,

ethoxy, benzyloxy, methylmercapto, trifluoromethyl, cyano, nitro, fluorine or chlorine,

particularly preferably R2 and R3 both being halogens, and most particularly preferably
15  chiorine, while the residues R4, R5 and R6 in compounds accerding fo the invention or in

formula X1 and formula X2 stand for hydrogen in each case.

In a preferred embodiment of the invention, in particular if the heterocycle is a
pyrazolo[1,5-a]pyridine, one of the two substituents R2 or R3 is selected from alkyl, phenvl,

20  alkyloxy, phenylalkyloxy, alkylthio, trifluoromethyl, cyanc, a nitro group or a halogen, in
particular methyl, methoxy, ethoxy, benzyloxy, methylmercapto, trifluoromethyl, cyano,
nitro, fluorine or chlorine, particularly preferably R2 and R3 both being halogens, and most
particularly preferably chlorine.

25  In a further preferred embodiment of the invention in the compounds of general formula |
two vicinal substituents selected from R2, R3, R5 and R8, and in particular the
substituents R2 and R3 together with the phenyl residue, with which they are bonded, form
a chromane or dihydrobenzofurane, while R4 preferably represents hydrogen.

30 A preferred embodiment of the invention concerns compounds of general formula |,

wherein:



tr|fluoronethyl
hydr oxy substi
al kyl oxy,

br om ne and/ or

-C(O -Cl-C6 al kyl,

substi t ut ed,

phenylalkyIOéHc

with fluorin

“substituted, Clmé:@imhkqﬂmgbshmbmmm,
s

rhy
Hmemesermeragmp\afgemmhlfonmﬂaémes R2, R3, R5 and R6 together
W th tg”ue C-atons of the phenyl

20 hydroxy sgﬁ
met hyl am nos
met hanesul f oyl

oxygen- cont ai ni

on condition that,
excl uded as a ptlovi

| according t
NNANT(A,
case saturated

unsubstituted or
unsubstituted C2-C6 al kinyl,

/

sul fo, sul fanoyl,
unsubstituted or

hydroxy subséltuted Cl- C6 al kyl t hi o,
unsubstituted or with fluorine,

nor e 15 met hoxy groups substituted phenoxy,
wherein the alkyl is unsubstituted or hydroxy

cyano, am no, carboxy,
tuted Cl-C6 al kyl,

one or

C(O) phenyl, phenyl al kyl, phenyl al kyl oxy or
h I
A0 has KRR AR BR300 AP et

wherei n the al kyl

1-6 al kyl am nosul fonyl, in particular
%y%gdrgggm 6 al kyl sul fonylam no, in particular

ring wth which they are bonded,

ng 5-, 6- or 7-nenbered ring;

as describ®& in Rbre detail
| es

above,
i ndol i zi ne derivatives of general

lnvieny | onya 0 A1 NINXANNN NNX R OCCOQXOQXY
Rl= NN N_X/CA X_4#N R N| Rmulg Xghj ch: the ring Ais in each
or “aromatic;

R6

_in which n has the value 4 or 5 and

(d)R2, R3, R5 and R6 are preferably and in each case independently of each other

10

15

20

selected from the group comprising hydroxy, fluorine, chlorine, bromine,
trifluoromethyl, cyano, amino, carboxy, sulfo, sulfamoyi, unsubstituted or hydroxy
substituted C1-C8 alkyl, unsubstituted or hydroxy substituted C1-C6 alkyloxy,
unsubstituted or hydroxy substituted C1-C6 alkyithio, unsubstituted C2-C6
alkinyl, unsubstituted or with fluorine, chlorine or bromine and/or one or more
methoxy groups substituted phenoxy, -C(0O)-C1-C6 alkyl, wherein the alkyl is
unsubstituted or hydroxy substituted, -C(O)-phenyl, phenylalkyl, phenylalkyloxy
or phenylalkyloxycarbonyl, wherein the phenyl is in each case unsubstituted or
with fluorine, chlorine or bromine and/or with one or more methoxy groups
substituted, C1-C6 alkyloxycarbonyl, wherein the alkyl is unsubstituted or
hydroxy substituted, C1-6 a!kylaminosulfonyl, in particular methylaminosulfohyl
and C1-6 alkylsulfonylamino, in particular methanesulfonylamino, or two vicinal
residues R2, R3, R5 and R6 together With the C-atoms of the phenyl ring with

which they are bonded, form an oxygen-containing 5-, 6- or 7-membered ring;

(e) R4 represents hydrogen;

25

on condition that, as described in more detail above, certain compounds are
excluded as a proviso.

Examples of indolizine derivatives of general formula | according to the invention are:

| unsubstituted or
hydr oxy substituted Cl-C6

chl ori ne or

sdti tuted or
Xy groups
is unsubstituted or

form an
(e) R4 represents hydrogen;
certain conpounds are
formul a



5 the ring-formng Catons of rings A and B can in each case be substituted
i ndependently of each other with Rl; R, Rl and X have the significance as
described in nore detail above. 10 A preferred enbodi nent of the invention
concerns conmpounds of formula Il 8 7/ N IX 2 6 Formulall 53 in

whi ch: 15 the indolizine core in positions 1-3 and 5-8, as shown in fornula
1, apart fromthe X group can also have one or nore, e.qg. 1, 2, 3 or 4
further substituents R1, which in each case are selected independently of

each other fromhydroxy, alkyl, alkyloxy, alkylgthio, al al ki nyl ,
arbon | A &n Icarbonyl 20
sulﬁﬁ

phenyl, phenox n, ttif nethy ,
alkyloxycarbon IA i ,

y s%THonyIanlnN - 18- xX is |linked
to any position 1-3 or 5-8 of the indolizine and represe ts a group of

sul f onyl am no,
general fornu N R4 LN X1 R7 RS 5in which: Y
i's an unbranchedy ated ar ur atledy h dr ogar bon ith 2-5 carbon
atons or a ¢ XN i C NZQ%§XseIe t&d t he residues
cycl opentyl, cyclohexyl and cycloheptyl wherein o an R)Nké%gw case and
i ndependent|y of each other have the

&X

in which:

the ring A is in each case saturated or aromatic;

5
the ring-forming C-atoms of rings A and B can in each case be substituted independently
of each other with R1;
R, R1 and X have the significance as described in more detail above.
10
A preferred embodiment of the invention concerns compounds of formula Il
8 1
7¢2 N\ X
AN N / 2 Formula I}
5 3
in which:
15

the indolizine core i.n positions 1-3 and 5-8, as shown in formula Il, apart from the X group
can also have one or more, e.g. 1, 2, 3 or 4 further substituents R1, which in each case
are selected independenily of each other from hydroxy, alkyl, alkyloxy, alkylthio, alkenyl,
alkinyl, phenyl, phenoxy, halogen, triflucromethvl, alkyicarbonyl, phenylcarbonyl,

20 alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino,
alkylaminosulfonyl and alkylsulfonylamine;



10 value 0, 1, 2 or 3 and wherein the sumof o and p is a maxi rumof 3; R2,
R3, R4, R5 and R6 are in each case and i ndependently of each other sel ected
from the group conprising hydrogen, hydpoxy, alkyl, alkyloxy, alkylthio,
al kenyl, al kinyl, phenyl, phenylal kyl, phenoxy, phenylal kyl oxy, hal ogen,
trifluoronethyl, alkylcarbonyl, 15 phenyl carbonyl, al kyl oxycarbonyl,

phenyl al kyl oxycar bonyl, cyano, nitro, am no, carboxy, sulfo, sulfanoyl,
sul f onyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no, wherein two
vicinal residues R2, R3, R4, R5 and R6 together with the Catons of the
phenyl ring to . whi ch t hey are bonded, can form an oxygen con alnlng 5-, 6-
or 7- meniePdaked ‘i‘?g’=‘“y P\%‘B%i‘ﬁ Rp- %P%‘Pér'"é‘é’i'?“? apy EpERRedtS R BioHg ShIeRIAIRT i s
hydr ogen,sopbdiyk10or phenyl al kyl . I n one enbodi nent of the invention the
heteroarene in formula Il is unsubstituted apart fromthe X group or
carries in positions | and/or 2 one or nore residues Rl, as defined in 25
nore detail above, in partjcular cyanoR@ al k¢l , e.g. nethyl. The

substituent X is preferablfy |inkeg—wa he(1,2 and 3-paosition of the
i ndolizine (formula 11). O,Nmne eyha C&i t he Formdgiatdioh Yi n
conpounds of general formul é}‘ 2) 0 Z{EH2)yp—Wherein Z is

sel ected fromthe residues ®rcl opentyl, ¢yclhohexyl and -11- cycl oheptyl and
wherein o and p in each case and |ndepéﬁhentﬁ@ of each other have the value
0,1 or 2 and preferably both together have a maxi numvalue of 2 or 1 or both
are 0 n the conmpounds of general formula Il preferably a hydrocarbon
chain of ?8§Whla 5 (CH)g with g=2, 3, 4 or 5, nost particularly preferably
with n=4 or 5. In formula Il, therefore X represents particularly

pr ef er abl 7 or rrul a
R e Ro \y'a%inﬂf e, SRRE B ot Bl Sy deecklban chabliha 7 eibal et o
R5, R6 aradchiRih -HevR)+ICH2), gnwhichahie selbeedriidoethei rasiduasecydimpantly!, ajabolexyl

and cycloheptyl, wherein o and p in each case and independently of each other have the

10 value 0, 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 each other selected from
the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, aikenyl, alkinyl, phenyi,
phenylalkyl, phenoxy, phenylalkyloxy, halogen, trifluoromethyl, alkylcarbonyl,

15  phenylcarbonyl, alkyloxycarbonyl, phenylalkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, suifamoy!, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two
vicinal residues R2, R3, R4, R5 and R6 together with the C-atoms of the phenyl ring to
which they are bonded, can form an oxygen-containing 5-, 6- or 7-membered ring;
wherein R4 preferably represents hydrogen.

20
R7 is hydrogen, alkyl or phenylalkyl.

In one embodiment of the invention the heteroarene in formula 1l is unsubstituted apart
from the X group or carries in positions 1 and/or 2 one or more residues R1, as defined in
25 more detail above, in particular cyano or alkyl, e.g. methyl.

The substituent X is preferably linked with the 1,2 and 3-position of the indolizine (formula

1),

30  In one embodiment of the invention Y in compounds of general formula Il is a chain —
(CH2),-Z-(CH2),, wherein Z is selected from the residues cyclopentyl, cyclohexyl and



R7 is preferably hydrogen. 15 In one enbodi mrent of the invention at |east
one of the substituents R2, R3, R5 and R6 in the conpounds of general
formula Il is a Cl-6 al kyl oxy group, e.g.;ja nethoxy or a halogen atom in
particular fluorine or chlorine, while R4 preferably represents hydrogen. In
anot her preferred enbodi nent at | east one of the two residues R2 and R3 in
the 20 conpounds of general formula Il stands for a substituent other than
hydrogen, in particular for halogen or Cl-6 al kyl oxy, while the residues

R4, RS a”dcﬁﬁbHeﬁtyf ghdWhéreld o b E%P&&n%%ée anl AR é@denhyafél&%thérma@emeef erred
enbodl nment of e invention one of the two subs i tuen R3inthe 25

conpounds  ¥#lug8riedral andiraigraply poth dogether hever AXSRY™ YRS 2i0h 119APPINCAIP &

nmet hoxy, or a halogen, in particular fluorine or chlorine, particularly
preferably R2 and R3 both being hal ogen, nobst particularly preferably

chl ori ne. I¥ris i the cemepuriser geperdl fewda ilaseferably 2 Redrogaeait s of fampwa —
conpoungs Q‘EH%Q%{I'@& =2 @I Yt 8 ridst pgﬂlcﬁlﬁﬂyﬁi&érgﬂ%vﬁH%E'o? gemlisrmfifa gcted from
R2, R3, RS , in particular substituents and R3, together
with the pHergpres ége@raéentwaﬁmul@w mm@aﬂyegm@ew@ﬁwmwaeﬁ% onaene or

di hydr obenzofurane, while R4 preferably represents hydrogen. 111 -12-

Anot her preferred enbodi nent of the invention concerns conpounds of fornula
1T 43 5/ X 25N;d\lForrmIaIIIR RBch: 5 the

pyrazol o[ 1, 5-a] pyri dlcmico)lr{«:j%’a y+m po ons 2- 7 as shovvn informula IIl,
apart from the X group, N --(Q--' . 3 or 4 further
substituents R1, which ar in el ectdd:qud’@ﬁ@mently of each

ot her from hydroxy, al kyI al kyI OXY, ¥ gl o, alkenyl, alkinyl, phenyl,
phenoxy, hal ogen, trlfluoronethyl al kyl car bonyl , phenylcarbonyl, 10

al kyl oxycar bonyl, cyano, nitro, ani no, carboxy, sulfo, sulfanoyl,

sul fonyd am NGich n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R have the

significance described in more detail above.

R7 is preferably hydrogen.

15  In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula Il is a C1-6 alkyloxy group, e.g. a methoxy or a halogen
atom, in particular fluorine or chlorine, while R4 preferably represents hydrogen.

In another preferred embodiment at least one of the two residues R2 and R3 in the

20 compounds of general formula ll stands for a substituent other than hydrogen, in particular
for halogen or C1-6 alkyloxy, while the residues R4, R5 and R6 in formula Il in each case
stand for hydrogen.

In a preferred embodiment of the invention one of the two substituents R2 or R3 in the

25  compounds of general formula i is a C1-6 alkyloxy group, in particular methoxy, or a
halogen, in patticular fluorine or chlorine, particularly preferably R2 and R3 both being
halogen, most particularly preferably chiorine.

In a further preferred embodiment of the invention, in the compounds of general formula I

30  two vicinal substituents selected from R2, R3, R5 and R8, and in particular the
substituents R2 and R3, together with the phenyl residue, to which they are bonded, form
a chromane or dihydrobenzofurane, while R4 preferably represents hydrogen.



al kyl am nosul fonyl and al kyl sul fonylam no; X is linked with any position 2-7
of the pyrazol o[ 1, 5-a] pyridine and represents a group of general formula X1
I5 R R3 OAN'"YENNR4 Formula X1 R7-1B R5 in which: Y is an unbranched,
saturated or unsaturated hydrocarbon chain with 2-5 carbon atons or 20 a
chain -(CH2)o Z-(CH2)p, in which Z is selected fromthe residues

cycl opentyl, cycl ohexyl and cycl oheptyl, wherein o and p in each case and

i ndependently of each other have the value 0, 1, 2 or 3 and wherein the sum
of o and gndtRerdremirbdumbelimdnt fdhe M¥enfitth cdieemBdompoan® dffordagdilicase and

i ndependently of each other selected from 25 the group conprising hydrogen,
hydr oxy, al kyl, al kyl oxy, al kylthi o, al kenyl, alkinyl, phenyl, phenylalkyl,
phenoxy, phenyl al kyl oxy, hal ggen, trifluoronethyl, alkylcarbonyl,

phenyl car bonyl , aIkonxyga |3 hgnyla(kyloxycarbonyl cyano, nitro,

am no, carboxy, sulfo, s sul fon | kyl am nosul f onyl and
t Q. ¥3- vicimmursiidyes R2, R3, R4, R5 and R6
the IY)henyl ) i ch these are bonded,

al kyl sul f onyl am no, V\/nerel

together with the C atons®o

can form an oxygen-containi ng 5-, 6- or 7- rrerrbered ring, wherein R4
preferably represents hydrogen; 5 R7 is hydrogen, alkyl or phenylal kyl. The
X group iipwhigterably bonded with positions 2, 5 or 6 of the

pyrazgl o[1,5-a]pyridine of forrmula Ill. 10 I n one enbodi ment the

pyrazol o[ 1,5-a]-pyridine core is substituted in at |east one of positions 5
or 6. In ’raepy@fzelni’le@alemmﬁm oeratcanin pdsitione Zehtesshowhén foymuala dil, gpartdoa] pyri di ne
carries i r 0 a

hal ogen a oma'b'%‘!’%l %a?'ylrjaﬁ g:&%%)r%(%%qggh%gg# eﬁ@&{aﬂfueh@ I@f%fﬁ}dh dte'h

het er oar esseh chbe Beﬂeetadirhlepemﬂeertlppfwhe)ﬂhmdlmhydromelbylr@!k)dﬁ)xy[ alkgthdg,- pyri di ne

core in tglﬁen‘&ﬂ%ﬁ(%ﬂ%ﬁeﬁ’ﬁl, phenoxy, halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl,
10  alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino,

alkylaminosulfonyt and alkylsulfonylamino;

X is linked with any position 2-7 of the pyrazolo[1,5-a]pyridine and represents a group of
general formula X1
15

R3

R2
O
)I\N’Y\N N R4 | Formula X1
| n_/
R7
RE RS

Y is an unbranched, saturaied or unsaturated hydrocarbon chain with 2-5 carbon atoms or

in which:

20 achain —(CH2),-Z-{CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl
and cycloheptyl, wherein 0 and p in each case and independently of each other have the

value 0, 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 each other selected from
25  the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkyithio, alkenyl, alkinyl, phenyl,
phenylalkyl, phenoxy, phenylalkyloxy, halogen, triflucromethyl, alkyicarbonyl,
phenylcarbonyl, alkyloxycarbonyl, phenylalkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two



general fornmula Il apart fromthe mandatory substituent Xis unsubstituted,
in particular if Xis bonded to positions 5 or 6 of the heteroarene. Y is in

t he conpounds of general fornula Il prefierably a hydrocarbon chain of
formula - 20 (CH2)g with g=2, 3, 4 or 5 wth quite particular preference
with n=4 or 5. In formula Ill the X group therefore represents particularly

preferably a group of general formula X2 0 R2 R3 NNR4 R7 ~/ \ Formula X2
R6 R5 25 in which n has the value 4 or 5 and the substituents R2, R3, R4,

R5, R6 angcihdl réw%stﬂm R35 RGNRb iana Reaogethem witretle i0Iatamisaf ded [ﬁidnya’n@v&) R7 is
prefer abI\x .g%ﬁ{eo 30, I.n og{;e enbodi nent Pf th [ nv t| 9 . east one of
the subst¥H § ﬁ? baggled (BanJAEM g Oxygenrqpotang ﬁdg é‘?qi”"q ornula |11
i's an al kyheréinR4pgretaranly abragehidHyirogehenyl , aI kyl oxy (| n particular

met hyl oxy and et hyl oxy), phenyl al kyloxy (in particular phenyloxy), alkylthio
(in -14- particular nmethylthio), trifluoromethyl, cyano or a nitro group or

a hal ggemnrats rdg@n, 41y bi ghdrdfaikyl. uori ne or chlorine, while R4 preferably
represents hydrogen. |In another preferred enbodi nent at |east one of the two
residues R2 and R3 in the 5 conpounds of general fornmula Il stands for a

substi t uerhe Jotglwp i$ prferbbig bogRsH withpoditidhk i2¢ 8loA6 of the pyed2aREN5-afdviddine OF N

parti cul phenyl, al kyl oxy (in particular nethyloxy and
et hyl oxy?fror"gﬁémjll al Kyl oxy (| n particul ar benzyloxy), alkylthio (in

particular methylthio), trifluoronethyl, cyano or nitro, while residues R4,
R5 a R6 in each case, stand dr, en. 10 ILn_.a, pr. red enhodi nent of
e 11k oripioBR SRPOFETSRY HR 7ol ARV iR e (BB ableS oiBTor o | 1
t he CO”D%U%dﬁ)nQB ogenlﬁr@{irefe@lfeﬂlérrﬂaokﬂnherit%f mehmem@ﬂltheqiyl@zbloﬁ B-afifitlins ul ar

met hyl ), phenx aI k¥l "E‘%/} rt| c% I oxe/ nd. et hyl ox@

pheny| al KSAEEYN PPTTL? £ ey ofy ﬁ?zSﬂS 9)andféer1z§frqsr1°8%@ ha'B% T Piet L

et hyl t higarticuldriiffX id@oRaEd fdositiol @4 te hétbloafenel N particul ar 15 fluorine or
chlorine, particularly preferably R2 and R3 are both hal ogen or alkyl, nost

particularly preferably chlorine or nethyl.
15 in another preferred embodiment the pyrazolo[1,5-a]-pyridine core in the compounds of

general formula Ill apart from the mandatory substituent X is unsubstituted, .in particular if
X is bonded to positions 5 or 6 of the heteroarene.

Y is in the compounds of general formuia Il preferably a hydrocarbon chain of formula —
20 (CH2),- with g=2, 3, 4 or 5, with quite particular preference with n=4 or 5. in formutla Ill the
X group therefore represents particularly preferably a group of general formula X2

o R2.  R3
)J\N/H“\N N R4
llv \/ Formula X2
R6 RS

25 in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the

significance described in more detail above.

R7 is preferably hydrogen.

30  Inone embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula Hll is an alkyl (in particular methyl), phenvl, alkyloxy (in
particular methyloxy and ethyloxy), phenylalkyloxy (in particular phenyioxy), alkylthio (in



I n one enbodi nent of the invention R2 in the conmpounds of general formula
1l stands for a Cl-6 al kyloxy group, in particular for nethoxy, provided
that 20 (a) at |east one of the substitugnts R3, R5, R6 and R7 represents a
resi due ot her than hydrogen and/or (b) the pyrazolo[1l,5-a)pyridine core is
substituted wth at | east one substituent Rl. 25 In another enbodi nent of
the invention R2 is not a nethoxy. In another enbodi nent of the invention
R2 in the conpounds of general forrmula Il is not an al kyloxy. In a further

enbodi Wentpaafcurahmekmﬁief Itﬁ@ordirnéth,a %H@@Hé\ﬁﬁm@ro & Rhloged Aghain |1 two
vi ci nal substltu%nts sel ected from , and in particular

subst i t ueMBEICHEI Tlugfing (4 cRISrpg yeyilp &+ Wiemwh‘@pfﬁ?@m?lhyp@%ue to which they

are bonded, forma chronmane or di hydrobenzofurane. A further preferred
enmbodi rent of the invention conprijises co unds of.  ge al rmyla 1V, 35
-15- 4 3 Y apyh N@'e%[reﬁgpﬁ;\gpgnq at Ipﬁstmpg%ettwg reS|dl9esnIS£ and Eg n}é

t et rahydr @ @@ﬁﬂsﬂifbeﬁe@] wmuﬁumetaﬁ@é %r@@ihbéﬁiué}ﬂ%tﬁérﬁlﬁw r%;d?og@ﬁ ighown in
formula IV, apart fromthe X g al so carry one or

1,
or 4 addi tpﬁawaiar&Bélogﬁ@@%kyé('@mamcww @ﬁthala,@heﬁy'e%!tsﬂowe{%p%@%t hyloxy
I ndeF’ende%hblétrﬂﬁox?ﬁﬁherﬂllé?@ﬁoﬁyr mrﬁameqra%xnz@ ?ylalk ieHids fh Qéﬁlcula%EbHyHIH

al kenyl , al ki nyl y hal ogen, uorone , al kylcarbonyl
phenyl car Erdfwom%thyéwyaweawﬁanw e r@?ﬂ'ﬁ%ﬁ RéiR§ and Bﬁﬂm@ac%‘aﬁB@Wd fal f o,

sul famoyl pyggbhonyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no; 10 X
Is prefera Iy i nked to position 2 or 3 of the tetra

hydroéQrazoIo[l 5-a] pyridine and represents a group of general formula X1

R2 R3 In a preferred ernbodiment of the invention R4 is hydrogen and one of the two substituents

R2 or R3 in the compounds of general formula [l is a halogen, alkyl (in particular methyt),
phenyl, alkyloxy (in particular methyloxy and ethyloxy), phenylalkyloxy (in particular
benzyloxy), alkytthio (in particular methylthio), frifluoromethyl, cyano or nitro, in particular

15 fluorine or chlorine, particularly preferably R2 and R3 are both halogen or alkyl, most
particularly preferably chiorine or methyl.

In one embodiment of the invention R2 in the compounds of general formula Il stands for
a C1-6 alkyloxy group, in particular for methoxy, provided that
20
(a) at least one of the substituents R3, R5, R6 and R7 represents a residue other than
hydrogen and/or
(b) the pyrazolo[1,5-a]pyridine core is substituted with at least one substituent R1.

25  In another embodiment of the invention R2 is not a methoxy. In another embodiment of the

invention R2 in the compounds of general formula 1l is not an alkyloxy.

in a further embodiment of the invention in the compounds of general formula Il two
vicinal substituents selected from R2, R3, R5 and R6, and in particular substituents R2

30  and R3 together with the phenyl residue to which they are bonded, form a chromane or
dihydrobenzofurane.

A further preferred embodiment of the invention comprises compounds of general formula
v,
35



OAN YENNR4 Formula X1 R7 R R5 15 in which: Y is an unbranched,
saturated or unsaturated hydrocarbon chain with 2-5 carbon atons or a chain
-(CH2)o Z-(CH2)p, in which Z is selectedjfromthe residues cycl opentyl,

cycl ohexyl and cycl oheptyl, wherein o and p in each case and i ndependently
of each other have the 20 value O, 1, 2 or 3 and wherein the sumof o and p
is a mximumof 3; R2, R3, R4, R5 and R6 are in each case and i ndependently
of each other selected from the group conprising hydrogen, hydroxy, alkyl,
al kyl oxy, al kylthio, alkenyl, alkiknyl, phenyl phenyl al kyl , phenoxy,
phenyl al kyl oxy, hal ogen, trifls X Xalkylcarbonyl 25 phenyl car bonyl ,
al kyl oxycar bonyl , phenyl al kyl oxycar 2 C Eno n| am no, carboxy,

sul fo, sulfanoyl, sulfonylamn al Myl i nosbf ; ﬁnd al kyl sul f onyl am no,
wherein two vicinal residues ogether with the
C-atons of the phenyl ring to -16 mhlch they are bonded, can form an
oxygen- coftWifing 5-, 6- or 7-menbered ring, wherein R4 preferably
represents hydrogen; R7 is hydrogen, alkyl or phenylalkyl. 5 In one

enbodi nent of the invention the heteroarene in forgula IV |s unsubstltuted
as far adhe'glahydgryiarolall eRIRvTidige CATEfRE I PEHEONS Z1A@P ShOWD BharmBYla My e

resi dugs Bbart 88mdRé XREuP, RlsoBaFS of€ bioréay q 2'3‘0|p4&§tﬂdlﬁdﬂaﬁéu}:@5|t:ﬁﬁéhts 1,9
methyl. 10 Yin the compounds of _gener al formula IV is ﬁrefe

hydr ocar b¥RiIfEe i erchicasaselgcted ('QQE?‘EF% ly AT gep other fipm, vcgoxwikw a'gv'%f
parti cul a%lkPﬁ?ﬁ& E&ﬂl@hﬁ}ﬁabﬁlnﬁzhpﬂe‘rﬁ(l %eﬁaxyl\'ﬁ&bgé?ﬁ'iﬂfluﬁtﬂn@éthw angnc%fﬂﬁ:rr@bl y therefore

in formula resents gr oup of general formul AN'""N N
R4 R7 \ / phgwlﬁgrlgpry alkp@xy:@r@yl cyano, nltro amino, carboxy, su{fo sulfamoyt,

sulfenylamino, alkylaminosulfonyl and alkylsulfonylamino;

10
X is preferably linked to position 2 or 3 of the tetrahydropyrazolo[1,5-a]pyridine and
represents a group of general formula X1
R2 R3
i / N\
/H\N’Y‘“‘N N R4 Formula X1
| _/
R7
R6 R5
15  in which:

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

a chain |(CH2),-Z-(CH2),, in which Z is selected from the residues cyclopentyl, cycidhexyl

and cycloheptyl, wherein o and p in each case and independently of each other have the
20  value 0, 1, 2 or 3 and wherein the sum of o and p is 2 maximum of 3;

R2, R3, R4, R5 and R6 are in each case and independently of each other selected from
the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
phenylalkyl, phenoxy, phenylalkyioxy, halogen, trifluoromethyl, alkylcarbony,

25  phenylcarbonyl, alkyloxycarbonyl, phenylalkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two
vicinal residues R2, R3, R4, R5 and R6 together with the C-atoms of the phenyl ring to



in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and
R7 have the significance described in nore detail above. R7 is preferably
hydrogen. 20 In one enbodi nent of the ingention at |east one of the
substituents R2, R3, R5 and R6 in the conpounds of general formula IVis a
Cl-6 al kyl oxy group, in particular nmethoxy, or a halogen atom in
particular fluorine or chlorine. 25 In another preferred enbodi nent at | east
one of the two residues R2 and R3 in the conpounds of general fornula IV
stands forwrﬁctﬁm@ﬁéﬂetwaéd Q,tah%m{ H@Bx elrc@g@n-.m 5., 6PGH L ineHIbdFed fHg, MAbREEN Or
Cl1- C6 al kyl oxy ile the residues , in each case stand for
hydr ogen. '@Opr?f?r%{)bﬁe@f%ﬁﬁﬂ@d‘yéf%ﬁﬂi ment of the |nvent| on one of the two
substituents R2 or R3 in the conpounds of general formula IVis a Cl-6

al kyl oxy group, in particular nmethoxy or halogen, in particular fluorine or
chl ori ne, TaiFtwéraoem alkyhergtheryplyl R2" and R3 are both -17- hal ogen, with
quite particular preference chlorine, while R4 preferably represents

hydrogen. In a further enbodi nent of the invention in the conpounds_ of
general f &f Al ampedipgst of the vartiondhs betereaserssindemudy Bais upsiphsiiutedas fars and

R6, and i nghRy k'g%ﬂpadr bhRsHY B@élt’l&dé@élﬁﬂcﬁ% on?é“&' rﬁ@e@@ﬁ&ﬁéﬁ‘h \Vistderh&ginpheny!

resi due, to which ey are bonded, forma chromane or di hydr obenzof ur ane,
while R4 mfé’ﬁéiﬁﬁﬂlaﬂ?o‘r‘%m%@'é‘m@ﬂ“%re(ﬂgémﬁth%not her preferred enmbodi ment of the
i nvention concerns conpounds of formula V 10 8 7/ X 2 N Formula V 5 3
in which: the tetrahydroindolizine core can in positions 1-3 and 5-8, as
shown1Pn fopihg eompolnga et gareralfgmualy Ix pgsfeiably aafns@@OC@é?wF@ﬂboféﬁarm%a g, e.g.

1, 2, 3 onchzpddit 5203 4 2HBSkitt SR Sarfisar Wf&Rnce with n=4 or 5. Most particularly

preferably therefore in formula IV, X represents a group of general formula X2

0 R2 R3
K7 -/ Formula X2
R6 R5
15
in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the
significance described in more detail above.
R7 is preferably hydrogen.
20

In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula [V is a C1-6 alkyloxy group, in particular methoxy, or a

halogen atom, in particular flucrine or chlorine.

25  In another preferred embodiment at least one of the two residues R2 and R3 in the
compounds of general formula IV stands for a substituent other than hydrogen, in
particular for halogen or C1-C6 alkyloxy, while the residues R4, R5 and R6 in each case
stand for hydrogen.

30 in a preferred embodiment of the invention one of the iwo substituents R2 or R3 in the
compounds of general formula IV is a C1-6 alkyloxy group, in particutar methoxy or
halogen, in particular fluorine or chlorine, particularly preferably R2 and R3 are both



in each case are selected i ndependently of each other from hydroxy, alkyl,

al kyl oxy, al kylthio, alkenyl, alkinyl, phenyl, phenoxy, hal ogen,
trifluoronethyl, alkylcarbonyl, phenylcgkbonyl, alkyloxycarbonyl, cyano,
nitro, am no, carboxy, sulfo, sulfanoyl, sulfonylam no, alkylam nosulfonyl
and al kyl sul fonylamino; 20 X is |inked with any position 1-3 of the
tetrahydroi ndol i zi ne and represents a group of general fornula X1 R2 R3 O
AN YEN N R4 Fornula X1 R7 R6 R5 in which: 25 Y is an unbranched, saturated

or unsatur : r&g;lr]i- ' | = E in-(CH2)o
Z- (CH2) p, ﬁ@%ﬂ%ﬁ{%ﬁﬁs Séuﬁ?@%e%%%c@g@n%géhﬁgﬁg?r%b%rgﬁf’eﬁﬁﬁt@cycl ohexyl
-18- and dydiogReptyl , wherein o and p in each case and i ndependently of each
ot her have the value 0, 1, 2 or 3 and wherein the sumof o and pis a

maxi mumof 3; R2, R3, R4, R5 and R6 are in each case and i ndependently of

each ot herln gdurdher emnbodirant sf hadnvgntierpindagrpemeeung'siey derryakifommya Note  al kyl
al kyl oxy, .al jz: ' , . 1 ,
7,5 Sl i ot K, SR mEBESM iy il

phenyl al kyl oxy, | ) _ car

al kyl oxycangdtd/fogetbrewih tielkofeoyyesiduss tg/which jhayare Rprdesl, faim snehrowandexy,

sul f o, sul1ﬂgﬁ%l A 1 and al kyl sul f onyl am no,
wher ei n tﬁ% V|gpﬁgp%%ggyﬁﬁggpﬁfﬁﬂggyh%ﬂ% E@ E%@&é%'together with the
C-atons of the phenyl ring to 10 which they are bonded, can form an
oxygen-co bl - SN o] Ty A° ' ' |y

Fepr esent S BbtEtred b GlimCnl R T eEhioh tnodiEL ARy RGREIAY Y
enbodilfrent of the invention the heteroarene in formula V is unsubstituted as
far as the X group. The substituent X is preferably linked with the 1,2 and
3-positions of the 8 1

7 =\ X
. N 2 Formula V

5 3

in which:

the tetrahydroindolizine core can in positions 1-3 and 5-8, as shown in formula V, apart

15  fromthe X group, also carry one or more, e.g. 1, 2, 3 or 4 additional substituents R1, which
in each case are selected independently of each other from hydroxy, alkyl, atkyloxy, |
alkyithio, alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyl, alkylcarbonyl,
phenylcarbonyl, alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl,
sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino;

20
X is linked with any position 1-3 of the tefrahydroindolizine and represents a group of
general formula X1
R2 R3
O / \
/U\N’Y\N N R4 Formula X1
| N/
R7
R6 R5
in which:
25

Y is an unbranched, saturated or unsaturated hydrocarbon chain with 2-5 carbon atoms or
a chain <(CH2),-Z-(CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl



tetrahydroi ndolizine (formula V) and particularly preferably wth position
2. 20 Y is in the conpounds of general fornula V preferably a hydrocarbon
chain of fornmula - (CH2)g with g=2, 3, 4g%r 5, wth quite particul ar
preference with n=4 or 5. X thus represents in fornula V particularly
preferably a group of general formula X2 0 R2 R3 N/ R4 Formula X2 R7 25 R6
R5 in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6
and R7 have the significance described in nore detail above. 30 R7 is

pref erabl z)/nd‘wébﬂg%gl-, whain & Bn®péh E48POsHsERAY ifepbhderitip vesddhosthathdveaisd one of
the substituents R3 t he conpounds of general fornula Vis

: , R5 and R6 i

a Cl-6 aIW‘I‘%@oyLé%épﬂ”déﬁ’r&.re'atr?%%%Q{)o 8P R ITAMGE Mt $m i n parti cul ar
fluorine or chlorine, while R4 preferably represents hydrogen. 5 Another
preferred_enbodi nent of the invention concerns conpounds, of for aVvl 87
N X N_ FoRfalt Rk Roging Réqargin epch capg SrddreeBielb S e ebtaapas %%Ei tions
2-3 and Sth8 grélp coRPMBinghyHRGER! HydMxy, BIBAIHIkyidxgnalkyieio, XkendHking! gHengiar ry one
or nore, e.g. 1, 2, 3 or 4 additional substituents 51, which are in each
case sel es?ﬂ%'alkm'deb%rm&r&heweWe&ﬁa@sﬁ%r’mf!%qm By J&’),CaTQPMI , al kyl oxy,
al kyl t hi Ophen?ﬂclsl%ﬂwl; alWldfxyayﬂbonw,mﬁyraukgbwmangﬂnaj/a?@t?ﬁitro,témﬁnbwrmz hyl,
al kyl car bé){r}y , fphen | car bonyl ,” 15 al kﬁl oxycar bonyl, cyano, nitro, am no,
car boxy, ®fersifagiork swRnyiaming. liygminaskiionyheng pkHEvisavamigy Whatsn two
al kyl sul fgaiiagdingess Re,IRB, RUNKS dnwiRetogétieRit the @aidmd ¢¥thedpRergf ridghe
het erocarene and represents a group of general faornmula X1 i )

which they are bonded, can form an oxygen-containing 5-, 6- or /-membered ring, wherein

R4 preferably represents hydrogen;
R7 is hydrogen, alkyl or phenylalkyl.

15 in one embodiment of the invention the heteroarene in formula V is unsubstituted as far as

the X group.

The substituent X is preferably linked with the 1,2 and 3-positions of the
tetrahydroindolizine (formula V) and particularly preferably with position 2.

20
Y is in the compounds of general formula V preferably a hydrocarbon chain of formula —
(CH2),- with g=2, 3, 4 or 5, with quite particular preference with n=4 or 5. X thus
represents in formula V particularly preferably a group of general formula X2
o R2 R3
/U\
I?JHN N R4 | Formula X2
R7 —
95 R6 R5

in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the
significance described in more detail above.

30 RYis preferably hydrogen.



R R3 O'YENNRA Formula X1 AN R6 R5 20 in which: Y is an unbranched,
saturated or unsaturated hydrocarbon chain with 2-5 carbon atons or 25 a
chain -(CH2)o Z-(CH2)p, in which Z is se{gcted fromthe residues

cycl opentyl, cyclohexyl and cycl oheptyl, wherein o and p in each case and

i ndependently of each other have the value 0, 1, 2 or 3 and wherein the sum
of o and pis a maximumof 3; -20- R2, R3, R4, R5 and R6 are in each case
and i ndependently of each other selected from the group conprising

hydr ogen, trrwr@r&wod.ﬁbﬂﬂwf th&hv!féﬂtz@%k&t |eaL-tleHetaim sublsti@Bdts R2RS RElandKEBAY |
phenyl al kyl , phenoxy, hal ogen, trifluoronet hyl

n
al kyl carb ommus%ﬂfwe@af%&wu?é \é|8k%/%®aila¢%@muz) gweaweémw%ﬁy@éﬂgﬁanw
cyano, ni b, iARAAQUIarGRORFXYr chidtnk! WnileSih brsEREbty rédtbi QY hfbdih. _
at kyl am nosul’ fonyl and al kyl'sul fonyl'am no, wheréin two vicinal residues R2,
R3, R4, RS and R6 together wth the Catons of the phenyl ring to which
they age Rﬂ&ﬁ@ldprefé‘?r@dfe%%\i%rﬁ%yﬂ%r\‘i\f‘eﬂﬁé@béHc@%sﬁ:omp@un@é of foffREIRET ed ring,

wherein R4 preferably represents hydrogen; 10 R7 i's hydrogen, alkyl or

phenyl al kyl . In one enbodi mrent of the invention the heteroarene in fornula
VI is unsubstituted apart fromthe X group or carries in the 2- or
6-position a residue RL as d@fined in nore detail 15 above, in particular
al kyl, e.g. nethyl, or bstituent X is preferably linked with

the230r6p05|t|on oftehter ene Torﬂu?jr VI). 20 Yis in the
conpounds of general for wa\VN rvef er ab ofarbon chain of formula -
(CH2)g with g=2, 3, 4 or st particu u..,qc.c. rably with n=4 or 5. X
thus represents in formula Vi particularly preferably a group of general
formula X2 O R2 R3

in which:
10
the heteroarene core can in positions 2-3 and 5-8, as shown in formula VI, apart from the
X group, also carry one or more, e.g. 1, 2, 3 or 4 additional substituents R1, which are in
each case selected independently of each other from hydroxy, alkyl, alkyloxy, alkylthio,
alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl,
15  alkyloxycarbeonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino,

alkylaminosulfonyl and alkylsulfonylamino;

X is linked with any position 2-3 or 5-8 of the heteroarene and represents a group of

general formula X1

R3

R2
O
/U\N’Y"“N N R4 | Formula X1
! n/
R7
RE RS

20

in which:

Y is an unbranched, saturated or unsaturated hydrocarbon chain with 2-5 carbon atoms or
25  achain —-(CH2),-Z-(CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl
and cycloheptyl, wherein 0 and p in each case and independently of each other have the

value 0, 1, 2 or 3 and wherein the sum of o and p is a maximum of 3;



n F-\ RNNR4 Formula X2 R6 R5 25 in which n has the value 4 or 5 and the
substituents R2, R3, R4, R5, R6 and R7 have the significance described in
nore detail above. R7 is preferably hydrggen. 30 In one enbodi nent of the
invention at |east one of the substituents R2, R3, R5 and R6 in the
conmpounds of general fornmula VI is a nmethoxy group or a halogen atom in
particular fluorine or chlorine, while R4 preferably represents hydrogen.
-21- Anot her preferred enbodi nrent of the invention concerns conpounds of
formula VI a7 Nx 2 Formula VII NON D 5 in which: 5 the heteroarene
core can in positions 2 and 5-8, as shown in fornula VII, apart fromthe X
group, al K2, BarRY, RihaendR6 By id,eaeh gasdanc?mdé’pe:uﬁeﬁtlyemfaﬁath otirar ssleblet ifforent s R1,

ot 2 A el St P Ssey ek Bos BT FRYPY. Bleuffe. Ml Bubb Rhdhhen
oo eyl Bhestae pher k)T Eﬁ?@*ga"i”?:f:?zw i bO”%Lsuffy§ﬂ°|
ond o ot Bl naian B Psycedardh b A s aBL 8 sk Mo, By, SbORR 0 ' 0"

het er oar eseifyBdifanedi, Suftriyianing aifartihogefoay ahd aﬂ@rsmrﬁylza)ﬁn@v%réinmwl a Xl

YEN NW vicinal residues R2, R3, R4, R5 and R6 together with the C-atoms of the phenyl ring fo
which they are bonded, can form an oxygen-containing 5-, 6- or 7-membered ring, whetein
R4 preferably represents hydrogen;
10

R7Y is hydrogen, alkyl or phenylalkyl.

In one embodiment of the invention the heteroarene in formula VI is unsubstituted apart
from the X group or carries in the 2- or 6-position a residue R1 as defined in more detail

15  above, in particular alkyl, e.g. methyl, or halogen.

The substituent X is preferably linked with the 2,3 or 8-position of the heteroarene (formula
V).

20 Yisin the compounds of general formula VI preferably a hydrocarbon chain of formula —
(CH2),- with g=2, 3, 4 or 5, most particularly preferably with n=4 or 5. X thus represents in

formula VI particularly preferably a group of general formula X2

R2 R3

O
)'L N/Pﬂ”\N/—_\N R4
Il?T \_/ Formula X2
R6 R5

25

in which n has the value 4 or 5 and the substifuents R2, R3, R4, R5, R6 and R7 have the

sighificance described in more detail above.

R7 is preferably hydrogen.
30

In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula VI is a methoxy group or a halogen atom, in particular

fluorine or chlorine, while R4 preferably represents hydrogen.



N~~J R7 R RS 15 in which: Y is an unbranched, saturated or unsaturated
hydr ocarbon chain with 2-5 carbon atons or a chain -(CH2)o Z-(CH2)p, in
which Z is selected fromthe residues cyoljopentyl, cyclohexyl 20 and
cycl oheptyl, wherein o and p in each case and i ndependently of each ot her
have the value 0, 1, 2 or 3 and wherein the sumof o and p is a maxi num of
3; R2, R3, R4, R5 and R6 are in each case and i ndependently of each other
selected from the group conprising hydrogen, hydroxy, alkyl, alkyl oxy,
al kyl t hi o, ARt pydferrad KinBydimeRhEmdé mve&@nﬁﬂﬂﬂéﬂ@bBMbeuﬁH%Qﬂ%?Mwula VI
phenyl al kyl oxy, "hal ogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl,
al kyl oxycar bonyl , phenyl al kyl oxycar bonyl, cyano, nitro, am no, carboxy,
sul f o, sulfanDyI, sul f onyl am nq, alkylaninosulfonyl and al kyl sul f onyl am no,
wherein two -22- vicinal resi Rﬁ, , R4 R5 and R6 together with the
C-atons of the phenyl ring ¥ ’cjzfﬁi e—bonded;, can form an
oxygen-contai ning 5-, 6- or i R4 preferably

glin, al k phenyl al kyl . In one

represents hydrogen; 5 R7 i & 0
enbodi rent of the invention thé heteroarene in forrmula VIl is unsubstituted
as far as the X group. 10 The substituent X is preferably linked to the

2- posi ti ony@hickhe heteroarene (fornmula VIlI). Y is in the conpounds of
general formula VIl preferably a hydrocarbon chain of formula - (CH2)gq with
q=2, 3% 4 or 5, nost particularly preferably with n=4 or 5. X thus
represent Sthé Hetetdyréﬂa &ry/khn %Jsiti%Hé 2l 5%, %fsesha@h th RerdlA A BpardRBRIRS X

formula X2 nr--\ For nul
group, also carry one or more, e g 1 2 3ord addltlonal substituents R1, which are in

each case selected independently of each other from hydroxy, alkyl, alkyloxy, alkyithio,
alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl,
10 alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino,

alkylaminosulfonyl and alkylsulfonylamino;

X is linked with any position 2 or 5-8 of the heteroarene and represents a group of general

formula X1
R2 R3
0
)J\N/Y"‘"--N N R4 Formula X1
| _/
R7
R6 R5
15
in which:

Y is an unbranched, saturated or unsaturated hydrocarbon chain with 2-5 carbon atoms or
a chain —(CH2),-Z-(CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl

20 and cycloheptyl, wherein o and p in each case and independently of each other have the
value 0, 1, 2 or 3 and wherein the sum of 0 and p is a maximum of 3;

R2, R3, R4, R5 and R6 are in each case and independently of each other selected from

the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
25  phenylalkyl, phenoxy, phenylalkyloxy, halogen, trifluoromethyl, alkylcarbonyi,

phenylcarbonyl, alkyloxycarbonyi, phenytalkyloxycarbonyi, cyano, nitro, amino, carboxy,

sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two



in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and
R7 have the significance described in nore detail above. 20 R7 is
preferably hydrogen. In one enbodi nent ahathe invention at |east one of the
substituents R2, R3, R5 and R6 in the conpounds of general formula VIl is a
hal ogen atom in particular fluorine or chlorine, 25 while R4 preferably
represents hydrogen. -23- A preferred enbodi nent of the invention concerns
conpounds of formula VIIl 4 35/ X\ / 5z Formula VIII N NS5 in which:

the heter Qﬁs‘x‘r%'ﬂPesfb%@R‘?aRS'm Aeshid RBogatier vith tﬁé‘@%rhé‘off?u&rﬂhlaﬁylvh ho apart
fromthe X %rou al so carry one or nore, e.g 3 or 4 addifional

SUbSL i t ueNSHEY 398 RIS, aN oLaR AXEABEORIEING b ‘?fd’efﬁéﬁ@éfﬂdl RdeWhe i

ot her from4wefely reptdbhis rtilgeRxy, al kylthio, 10 al kenyl, alkinyl, phenyl,
phenoxy, halogen, ‘trifluoronethyl, alkylcarbonyl, phenylcarbonyl,

al kyl oxycar bonyl, cyano, nitro, am no, carboxy, sul fo, sulfanoyl,

sul f onyl arpﬂghyd,gjggrylaqm ﬂcbﬂéh gyl and al kyl sul fonylam no; X is linked wth
any position 2-6 of eteroarene and represents a group of general 15

formula X1 R2 R3 O\IYE AN NR4 Formula X1 ANR7 R R5 in which: 20 Y is
an unbr an%ﬁe eRBbUIFRhESK tRS invBRRInUhe hedrdareHPRaGHRIM PN thetbitiutéd Bs ¢a" bon

at ons
as the X group.

10 The substituent X is preferably linked to the 2-position of the heteroarene (formula ViI).

Y is in the compounds of general formula VIl preferably a hydrocarbon chain of formula —
(CH2),- with g=2, 3, 4 or 5, most particularly preferably with n=4 or 5. X thus represents in

formula VIl particularly preferably a group of general formula X2

15
o R2 R3
N\
)J\I?I/Pqn\N N R4 Formula X2
R7 _/
R6 R5
in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the
significance described in more detail above.
20

R7 is preferably hydrogen.

In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula Vil is a halogen atom, in particular fluorine or chiorine,
25  while R4 preferably represents hydrogen.



a chain -(CH2)o Z-(CH2)p, in which Zis selected fromthe residues

cycl opentyl, cyclohexyl and cycl oheptyl, wherein o and p in each case and

i ndependent |y of each other have the vabye 0, 1, 2 or 3 and wherein the sum
of o and pis a mxinumof 3; 25 R2, R3, R4, R5 and R6 are in each case and
i ndependently of each other selected from the group conprising hydrogen,
hydr oxy, al kyl, al kyl oxy, al kylthi o, al kenyl, alkinyl, phenyl, phenylalkyl,
phenoxy, phenyl at kyl oxy, hal ogen, trifluoronethyl, alkylcarbonyl, -24-

phenyl car hﬁﬂ&’erreé|eh%ﬂo@%3@§@6ﬂﬁ@¥ﬂvenﬁﬁl¢éﬁﬂc@+ﬂéﬂoﬂ?ﬁbﬁﬁdeb@frfbfl‘mul&Vﬂﬂ01 nitro,

am no, carboxy, sulfo, sulfanmoyl, sulfonylam no, alkylam nosulfony! and

al kyl sul f onyl am no, mhereln two vicinal residues R2, R3, R4, R5 and R6
together with the C-atons of the phenyl ring to which they are bonded, can
form an oxygen-containing 5-, 6- or 7-nmenbered ring, wherein 5 R4
preferably represents hydr , R7 gf hydr ogen, al kyl or phenylal kyl. In one
enbodi ment of the invent? ogrenre—n~-+foerqula VIII is unsubstituted
as far 10 as the X group. §t|tueﬁonmmagﬂbreferably i nked to the
2-position of the hetero&rgge (fTMrmulaVill). Y islin the conpounds of

general formula VIII preferably a hydrocarbon chain of fornmula - 15 (CH2)q
wth g=2, 3, 4 or 5, nost particularly preferably wiwth n=4 or 5. X thus
represents in fornmula VIII particularly preferably a group of general

formul g X2 Oh.l'i% R3 /~ AR" NNR4 Formula X2 R6 R5 20 in which n has the
val ue 2 of" 8"&hd the substituents R2, R3, R4, R5, R6 and R7 have the
significance described in nore detail above. R7 is preferabl y hydr ogen. 25

RS and Ro HeeleEregs cpBLrIon gpe baiieica: o5 ey A mel= V0. SREFenIF Koom in
parti cul agrdupugisd Bﬁ'r)%neﬁdiﬂ ére)e.g. 1 vmlslce Mdﬂfaﬁéwuabthtueﬁt@mewam ardipdr ogen. A
preferred ec gadslens% e;[cted méehp%nldgr\]/tyngflegc ot?] %y&rox Pa!kyroxy, alm a’ I X 30
10 alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyl, alkyicarbonyl, phenylcarbonyl,
alkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyl, sulfonylamino,

alkylaminosulfonyl and alkyisulfonylamino;

X is linked with any position 2-6 of the heteroarene and represents a group of general
15 formula X1

R3

R2
)
/U\N’Y““N N R4 Formula X1
| /
R7
R6 RS

in which:

20 Y is an unbranched, saturated or unsaturated hydrocarbon chain with 2-5 carbon atoms or
a chain —(CH2),-Z~(CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl
and cycloheptyl, wherein o and p in each case and independently of each other have the
value 0, 1, 2 or 3 and wherein the sum of o and p is a maximum of 3;

25 R2,R3, R4, R5 and R6 are in each case and independently of each other selected from
the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
phenylalkyl, phenoxy, phenylalkyloxy, halogen, trifluoromethyl, alkylcarbonyl,



8 NXs NN//" Formula I X 3 -25- in which: the heteroarene core can in
positions 2-3 and 6-8, as shown in forrmula I X, apart fromthe 5 X group,
also carry one or nore, e.g. 1, 2, 3 or_#.additional substituents Rl, which
are in each case selected independently of each other from hydroxy, alkyl,
al kyl oxy, al kylthio, alkenyl, alkinyl, phenyl, phenoxy, hal ogen,
trifluoronethyl, alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl, cyano,
nitro, amno, carboxy, sulfo, sulfanoyl, sulfonylamnno, alkylam nosulfonyl

and al ky! ot Raionyt aﬁyuoxyégrb%nylspﬂén@iéﬁc}:owa%@w P hit@Pafird, Bsrmbo of the

het er oarene and represent's a grou eneral fornul a Y~NO N

R For o iTigs SR SRR A AETRosHoRt Bad Al PaRENBEING Ahereh P or

unsat ur at ﬁ&'inQMQélQ&%r F‘?@rREPfP@' Rs‘MnBrRazfoéeﬁ@f RRMHRIQERR of tRe EI'?@HyPrmd feH2) o
Z-(CH2) p, in which I's sel écted fromthe residues C\écl opentyl’, cycl ohexyl

and cycl oWgigh {hey anmbmeﬁi BAMIPEM BN AXY@RIteriRiBIBY And-ioh é@%ﬂla%rﬁ@ rlpg,dffheé%zeh
ot her ﬁavmgrﬁeragQRﬁEé@th%&og& or 3 and wherein the sumof o and p is a

maxi num of and R6 are in each case and i ndependently of
each other selected from the group conprising hydrogen, hydroxy, alkyl,

al kyl oxy, g @Ig%}d} B, allikeBenyidkki nyl , phenyl, phenyl al kyl, phenoxy,
phenyl al kyl o cﬂjae oagir’] F ér1WI uo))rfomet hyl , al kyl carbonyl, 25 phenyl carbonyl,

al kyl oxycar bonyl , phenyl al kyl oxycar bonyl, cyano, nitro, amno, carboxy,

sulfo, s Uinf%%bodﬁﬁéﬁt%f‘w a}mé?\%n me%t@r%@9§% fo Mlla \F'H“ﬂ: @r{slﬁﬁétﬁih{laﬁ %QYéram no,

wherein two vicinal residues R2, together wt
C-at ots ofs theeX@hERy| ring to

The substituent X is preferably linked to the 2-position of the hetercarene (formula VIIi).

Y is in the compounds of general formula Vili preferably a hydrocarbon chain of formula —
15 (CH2),- with q=2, 3, 4 or 5, most particularly preferably with n=4 or 5. X thus represents in
formula VIIl particufarly preferably a group of general formula X2

0 R2 R3
FIW \ / Formufa X2
R& R5

20  in which n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the

significance described in more detail above.

R7 is preferably hydrogen.

25  In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula VIl is a halogen atom, in particular fluorine or chlorine,
while R4 preferably represents hydrogen.

A preferred embodiment of the invention concerns compounds of formula X
30

7 /N
~ N\,/72 Formula 1X
5] -~



whi ch they are bonded, can form an oxygen-containing 5-, 6- or 7-nmenbered
ring, wherein R4 preferably represents hydrogen; 30 R7 is hydrogen, alkyl

or phenylal kyl. -26- In one enbodi nent ahsthe invention the heteroarene in
formula I X is unsubstituted as far as the X group or carries in position 2
and/or position 6 a residue RL as defined in nore detail above, in
particul ar phenyl or halogen. 5 The substituent Xis preferably linked to the
2- or 3-position of the heteroarene (formula [X). Y is in the conpounds of
general formula | X preferably a hydrocarbon chain of fornmula - 10 (CH2)q
wth g=2, 3, 4 or 5 nost particularly preferably with n=4 or 5. X thus
represent nwWhichfornul a | X particularly preferably a group of general formula
X2 0O R RB NNR4A R7 ~/ Formula X2 R6 R5 15 in which n has the value 4 or
5 and the substituents R2, R3, R4, R5, R6 and R7 have the significance
descri bed thehetgioarenetagre camiownesitimys 2-3 gndd-drasisihpwhyt fostjela. IXoaparifram éhe

enbodi gent j i I t 50 : i ,in RS and
s AT i T T
atom in [Fach cass salected independeotly efirash other frami hyarary, dkaradisimiyalikdibioesent s
hydr ogen. [ t | n | j s of
t he corrpm?n @y'aéné@?ajf’ﬁ%yﬁfég’t‘%@tﬁéﬁvgﬁyﬁgme%m%é%@? PEE%W%& t F'are
descri bed alkyloxyeartbastyl, syaneg niref aminoi earboxyThidfop avltasmoy leuiferstaminot he art wil |
al so reali i choi ce of substituents geonetrical

i somers an gbﬂg%?l@@&Pﬁﬁggwgggkggﬁ%ghnds can result. In this case both the
i somed8 and racemates and al so the respective pure enantioneric or possibly

30 41 ast enaOiRkd il Lo RRBN o Bl fHe I b Senbnli bRl SRR b BNt T on.  The

substituents nmentione e descrip al s incl ude
in general formula X1
R2 R3
0
)J\N’Y““N' N R4 Formula X1
| _/
R7
R6 R5
15 in which:

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

a chain —(CH2),-Z-(CH2),, in which Z is selected from the residues cyclopentyl, cyclohexyl

and cycloheptyl, wherein o and p in each case and independently of each other have the
20 value 0, 1, 2 or 3 and wherein the sum of o and p is a maximum of 3;

R2, R3, R4, Rb and R6 are in each case and independently of each other selected from
the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
phenylalkyl, phenoxy, phenylalkyloxy, halogen, trifluoromethyi, alkylcarbonyl,

25  phenylcarbonyl, alkyloxycarbonyl, phenylalkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two
vicinal residues R2, R3, R4, R5 and R6 together with the C-atoms of the phenyl ring to
which they are bonded, can form an oxygen-containing 5-, 6- or 7-membered ring, wherein
R4 preferably represents hydrogen;

30
R7 is hydrogen, alkyl or phenylalkyl.



particular the follow ng groups. 27 "Alkyl" can be a branched or unbranched
al kyl group, which preferably has between 1 and 10 C-atons, particularly
preferably between 1 and 6 C-atons ("Cl-&& alkyl") and nost particularly
preferably 1, 2 or 3 CGatons. "Cl-C6 al kyl" includes, for exanple, nethyl,
ethyl, 5 n-propyl, iso-propyl, n-butyl, iso-butyl, s-butyl, t-butyl,
n-pentyl, iso-pentyl, neopentyl, t- pentyl, 1-nethylbutyl, 2-nethyl butyl,
1-ethyl propyl, 1,2-dinethylpropyl and n-hexyl. "Alkyl" can also be cycli cal
or contain a cyclical conponent, wherein cycles with 3-7 G atons are
preferred, e.g. cyclopropyl, cyclobutyl, cyclopentyl K cyclohexyl or

cycl ohept 1 one empediment of the srerttiap|tye hreferagyrre i SormuleciXis Hpsubsdtutes asfari cal
conponent a5 kY lyrd¥ip U REmiedh aésmnh@adrtb%r%&&ibh 6 I%gadp% trdg RN FPh8re

substituents, in particular wth hydroxy or am ne. yl" is preferable °
unsubst i t det@l abeves imeartieularadeny! ohhalpaedxy. " Al kenyl " and "al ki nyl " have at

| east one double or triple bond. They can be branched or unbranched and
preferably have between 2 and 6 C-atons. Al kenyls or alkinyls are 15

pr ef er abl %hﬁéhb@@qnbxtlﬁ@refﬂs@@vb%ﬁeéﬁ@iheb?— gsRepapitiopiohthedieterparese dfofravla of t he
conpound il)f). such a way that the double or triple bond is conjugated with
the aromati'c ring. Al kenyl and alkinyl can also be substituted with one or

nore substituents, preferably with phenyl, wherein the phenyl group then is

ref erabl y ; 1 W]l Vi a
& atom 1 o FfiRe EemBbutdst gihéral fofmdia B plef Gkl SHyaRcBitdt o o R i s
or 200 al KPP hswity &= Bet er dongst pagigbletly pieferably withjoFHt ox 9 X thyistrapresentglinky |

group, in i t he (I f mt he groups specified
above forfd@P%Q%'ﬁﬁ'ﬂ'%%P{)égﬁael?? %égé)é?/ga%l%bﬁgér@%ﬁ(%?al kyl oxy group,
particularly preferably nethoxy. 25 "Al kylthio" can also be referred to as
"al kyl mercapto” and is the -S-al kyl g oupgrsin which alkyl is preferably
selected fromthe grotgps specified fon "al kyl" above. "Al kylthio" is
preferably a Cl-C6-al ﬁ‘faf‘\@ p. \30 7 Ia%ra]nosul fonyl" includes the
- S02- NH- al kyl and - 02-|\'ﬁ 1 al Kyl ou n @anfh!ug)klz is preferably
sel ected fromthe groupRispeci fi ab for "mlLkyl™. "Alkyl" in the
"al kyl am nosul fonyl" is preferably &R&Cl-C&5al kyl group. "Al kyl am nosul fonyl "
exanpl es include nmethyl am nosul fonyl, N, N-di nethylam nosul fonyl and
but yl am nosul f onyl .

15 inwhich n has the value 4 or 5 and the substituents R2, R3, R4, R5, R6 and R7 have the

significance described in more detail above.

R7 is preferably hydrogen.

20 In one embodiment of the invention at least one of the substituents R2, R3, R5 and R6 in
the compounds of general formula X is a methoxy residue or a halogen atom, in particular
fluorine or chlorine, while R4 preferably represents hydrogen.

The invention also concerns physiologically acceptable salts of the compounds according
25  tothe invention. Examples of such salts are described in the following definitions.

The person skilled in the art will also realise that depending on the choice of substituents
geometrical isomers and/or optically active compounds can resuit. in this case both the
isomers and racemates and also the respective pure enantiomeric or possibly

30  diastereomeric forms are the subject-matter of the present invention.

The substituents mentioned in the description and in the attached claims include in

particular the following groups.



l,~"1 -28- "Al kyl sul fonyl am no" is the -NH SO2-al kyl group, in which al kyl
Is preferably selected from the groups specified above for "al kyl"

"Al kyl sul fonyl am no" is preferably a Cl-Cgy. al kyl sul fonyl am no group, e.g.
met hanesul fonylam no. 5 "Phenyl" is preferably unsubstituted, but can if
necessary be independently substituted one or nore tines, e.g. wth al koxy,
al kyl, trifluoronmethyl or hal ogen. "Phenylal kyl" is the -al kyl-phenyl group,
wherei n phenyl and al kyl have the significance as defined above. Phenyl

al kyl includes for exanple phenylethyl and benzyl and is preferably 10

benzyl . "Phenoxy" is the -O phenyl C‘%I‘OU@ i n which phenyl has the
si gni fi cancAlkyetanaia Pf@nﬁbﬁ?%‘)f ld‘é)!'%n ed giryiegrours whisigpiofesatiky hapdetween { gad

phenyl al kyho @-aigheUpartiduianifiy d%}PdBvaé‘éern@@%—&t’&%s 'Gﬂst' éﬂ%ﬁ%nd ARkl ned in
i "¢4r bon

nore detail above.

I ncl udes _ roup, In which
al kyl is ppetiyiay @re?éaté:cﬂ 4o F érﬁtomﬁe CJreh alé,wl \@é@ldﬁ dor Ga@mpge hyl. gty
and i Saﬁaf higrdtiylidolp reb)ﬁfﬁbgtpi Vso-tgﬁ@)s &?{quﬁb 1Ky Fentylzgo-p%hﬁz}’ln%@bmo?w- v S

preferably acetyl, propion enyl cafrb

P whi oh pRNYH T meshyineyl -t eéslp@@wu G Brimathyioraey] and oo . o
Al kyl oxycaggdﬁf] c}/]eln alsShd chhcaq:()%? @Ek%)o{'/%r pqde'ﬁlt(%e?é]n %}/ﬁé@ whi$3B7€f erably

selected fro gr oups speci oxycarbonyl" is

pr ef er abl ya@mscre @Bi'feraekd(?lg) GX@@HﬁMWE'DQhWhpYCWWH w@lplk@qyb&rwalpb@ﬁyll "is
the phenyl QAWI lsgre% ryar%gé}bﬂcqlﬁap‘e’@ht%lhs%eﬁwl dcg!s&%ﬁbp(ﬁ%ﬁt ‘}ﬁh&'/l éb&%l jcance

defined in et ai ogen’ inc uori ne, |ne rom ne
and i ol nebe aubliiutepwitli enapt pord sy@stltnents io rmatiuculﬁewﬁh histrox fPfeBmlB@ “Aiyl” fi;anoy! "
i ncl udes t le—% . i ncl udes the -NH SO2H
group. "Ph %lf%?@gl ca sgfugééfg%rpstuégﬁtgtegﬁt{h(?ﬂ()ﬂo?( ude non-toxic addition salts

of a base, in particular a conmpound of fornmulae (I) to (IV) in the form of

the free b%ﬁenﬂ“a%ﬂ “glrkﬁ’mﬁlm ihﬁvepét Iéé'bcf roﬂé“abﬁble or triple bond. They can be branched or

unbranched and preferably have between 2 and 6 C-atoms. Alkenyls or alkinyls are
15  preferably bonded to the heteroarene- or phenyl ring of the scaffold of the compound in
such a way that the double or triple bond is conjugated with the aromatic ring. Alkenyl and
aikinyl can aiso be substituted with one or more substituents, preferably with phenyl,
wherein the phenyl group then is preferably located at C-atom 2 (if the alkeny! or alkinyl is
bonded via C-atom 1 o the heteroarene- or phenyl ring of the scaffold). The alkenyls or
20 alkinyls are preferably unsubstituted.

“Alkyloxy” is the -O-alkyl group, in which the alkyl is preferably selected from the groups
specified above for “alkyl”. “Alkyloxy" is preferably a C1-C6-alkyloxy group, particularly
preferably methoxy.

25 |
“Alkylthio” can also be referred to as “alkylmercapto” and is the —S-alkyl group, in which
alkyl is preferably selected from the groups specified for “alkyl” above. "Alkylthio” is
preferably a C1-C6-alkyl-S-group.

30 “Alkylaminosulfonyl” includes the ~SO»-NH-alkyl and —SO»-N-dialkyl groups, in which alkyl
is preferably selected from the groups specified above for “alkyl”. “Alkyl" in the
“alkylaminosulfonyl” is preferably a C1-C6-alkyl group. “Alkylaminosulfonyl” examples
include methylaminosulfonyl, N,N-dimethylaminosulfonyl and butylaminosulfonyl.



5 acids. Exanples of inorganic acids include HCI, HBr, sulphuric acid and
phosphoric acid. O ganic acids include acetic acid, propionic acid, pyruvic
acid, butyric acid, a-, (3- or y- hydroxiutyric acid, valeric acid,

hydr oxyval eri ¢ acid, caproic acid, hydroxycaproic acid, caprylic acid,
capric acid, lauric acid, nyristic acid, palmtic acid, stearic acid,
glycolic acid, lactic acid, D glucuronic acid, L-glucoronic acid,

D-gal acturoni ¢ acid, glycine benzoi c acid, 10 hydroxybenzoic acid, gallic

aci d, salgyh déuﬁo%ﬁélﬂmo’v@@ﬁ L\B-5)-Hiyi g%afn'vﬂ*\l& QIR#/I% pt%?écrélﬁil Ee!@&b&l from

hlppurlc aci orotic acid, L-tartarl D-tartaric acid, D L-tartaric
aci d, rr_esfaegmuparspecm@d:ahnveffmihyb é&w;ulfnnwmmng” iapreferablyreaCi-€6aci d,

D, L-matic I@ﬁéﬂpnyﬂéﬂ'no tr%meg gmmosucm nic acid, naleic acid,
oxalic aci arlc roxyg rlc aci d, ketoglutarlc aci d,

adi pinic acid, ketoadi p| nlc aC|d pi rrellc aci d, gI utam c acid, aspartic

acid, P ht. %lehﬁ” @(B &erajol‘ri/ L[HSQB&F&F& 'b(ﬁ?EQr? la&é'\s.sgﬁ)bc&lagép% n'dgn u‘gs :qn%%n ric

aci d, "net hane {BORIC "ac| onlc acl enze oni ¢ aci d,
carrphor smrlmmraltlmeace d, withbloxy: aligli td!ﬂamrdrrlethyf onieiagent hane suI fon| ¢ acid. The
foll ow ng conpounds represent specific enbodi ments of the conpounds
according to 20 the invention: (B69):

N-4-(4-( Zﬂmnyiau(yibisémd—alwl-meeaw igroup; whiisirt phenpicaridi atiyh hdveythe aigniicaoee ag Bl) :
N-4-(4-(2 h 82)

N4 (a. ( SRR AESE PR QOIS0 a0 Bhe pietul 0T ) A IBORE D e
25 (B®): benzyl

N-4- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) butylindolizin-2-yl carbanm de (B4):
N-4- (4- (2, 3-di cuor ophenyl ) pi perazin-1-yl)butylindolizin-2-ylcarbam de (85):
N- 4- ((4- ( Z'PBedotyy drthbeDpbeoyl group; in wipctppey imaslthy ls)goiiicgheendidined immBrey| car bam
de (849)dete|1\'f§]b (/4 (chroman- 8-yl ) pi perazi n-1-yl ) butylindolizin-2-yl carbam de
(B70):

N-4- (4- (2- met hoxyphenyl ) pi perazi n-1-yl ) butyl -5, 6, 7, 8-tetrahydroi ndol i zi n- 2-
30 y'1§ar Do) 15t | 0 henylalkybhas the sigrif

N-4- ( YRS bsh'éﬁw?@f%@' ngﬁ UP, iﬂ‘ﬂiﬂ?? rg/aékyg %ﬂhgt pghg?a? 1 ndol i zi n-
2- yl car hifinee in(rBdi2)detail above.

N 4- (4- (2- met hoxyphenyl ) pi perazi n-1-yl ) butyl - 1- cyano- 2- net hyl i ndol i zi n- 3-

yl carbam de 35 (B6):

NL 2- ( 81- ( 2:Aleyitiacoingir MghueiBy thepiCp®)-alkyiyrdupy In) whibly biRylria peiferably Selatbtey fiogh n- 2- yl ca
rbam de ;

o (3PS OB B elitahavs S el A0 AT AT HOT -GS BN di - 2-

20 “"Alkylcarbonyl” is preferably acetyl, propionyl or butyryl.

“Phenylcarbonyl” is -C{O)-phenyl, in which phenyl has the significance as defined in more
detail above

25  “Alkyloxycarbonyl” is the -C(O)-O-alkyl group, in which alkyl is preferably selected from the
groups specified above for “alkyl”. "Alkoxycarbonyl” is preferably a (C1-C6-

alkyl)oxycarbonyl group.

“Phenylalkyloxycarbonyl” is the phenylalkyl-O-C{O}- group, in which phenyialkyl has the
30  significance defined in more detail above.

“Halogen” includes fluorine, chlorine, bromine and iodine, and is preferably fluorine,
chiorine or bromine.

35  “Sulfamoyl” includes the —SO,-NH. group.



yl car bam de (B73):

N- 4- (4- phenyl pi perazi n-1-yl ) buty(pyrazol o[ 1, 5-a] pyri di n-2-yl carbam de (B74):
N- 4- (4-(2- met hyl phenyl ) pi perazi n- 1-yi ) bubyl pyrazol o[ 1, 5-a] pyri di n-2-yl car bam
ide 5 (B75):

N-4- (4- (2- bi phenyl ) pi perazi n-1-yl)butyl pyrazol o[ 1, 5-a] pyri di n-2-yl car bam de
(B76): _

N 4- (4- ( 2- et hoxyphenyl ) pi perazi n- 1-yl ) butyl pyrazol o[ 1, 5-a] pyri di n-2-yl car bam
ide (B77) " includes the —NH-SO-H g

N-4-(4-(2- %L(xalao;ylagw)l(r;/op I%Crlllille)sgl%eram?\z 1- ng but yl pyrazol o[ 1, 5- a] pyri di n-2-yl car
bam de (B78): . . o

'\ﬁ gag ﬁaEn 2 dgﬁﬁfgaréd‘g@en?%e&éwﬁ@géﬁsptn%%%bnqaﬂa/gamryém o7& ®a8é, In BadbiyF 4 di n- 2

y

N- 4- ( 4- (2cpm9@urpﬁ1@ﬁ9nn)%aq)(é}taﬂvalmth§|f9m@f¢h®§reaba$e3mth5r@qrm@r iigpr@anicy| car bami

de  (B80) acig les of i d lude HC!, HBr, s Iphuric acid and phosphoric acid.
N 4- (4- (Zaglr?fl?xl?g}poense? klln r%?lel%?/ )Spingé]rg{l n-1-yl Buty pyrazo? f 5-a] pyridin-2

-yl car bafirganig 88d9 rnclude acetic acid, propionic acid, pyruvic acid, butyric acid, ) O, _[3- or y- _

N 4 e S 2hirBRARIHETM, RhRE Bl i b0 s BB RICAds T HoRyaptigagay! car bam

N- 4- (4- ( 2 caprylicogudic wppligagid Nauricracid, yiyyibtic adig) prbuitd ofid, Bearicracid, glynelz‘r@did: ar bam

de 15 (B8 :

N4 (4 (41 ARSI IODI 555 L9Eorons 2k D OBRPLLans pqcaueng, PEIFel 898 co b

m de 1Q BShydroxybenzmc amd gallic acid, sailc_yhc acid .vanllhc acid, coumarinic acid, caffelc ac;d, o

-4 (4 (3l 0 FRIO0RY RGN RUET-BhaRs S| BRILHLAVEAE Shelbhafard PY i i -

N-4-(4-( Za&dd‘un"Iahoeoqdhle-meili;c pbipelbmzalinai:idyD)meaw poid azaliopdd Snalbpgecid, n- 2- yl ca

rbam de

N (s (2SRRI ap RS APIY B8PS AU AR PYTRSIeele KS PR 2y ca

rbam de aﬂume&ﬁ:)d ketoadipinic a0|d plmellc acid, glutamic acid, aspartlc acid, phthalic acid, o

nN_g ( (Zp%g%b%} c?r é))%;}cz: gEIHrC ric alc;r\éI l)sgmf?fecraacﬁ nme%ﬁs%le)s?l“ r¥ Ic ggldat%ﬂlle% Ul?o épyrl di

N- 4- ( 4- ( chcioneemz8re §Y)lfonjrarchy, icambhat sulfoiy Bpidr embbéd &ciB-sadl rifluodinmetBand car bam d

e (B88):

N-4-(4- (ZS%foﬂ'lcnaec’fdr‘noxyphenyl ) pi perazin-1-yl)butyl pyrazol o[ 1, 5-a] pyri di n- 2-

yl carbam de 25 (B10): .

'_\]'31((:; ggwgongg%ﬁ?c%n lozu% rep ezs Rt speXIJf' ?: mtb%dlmen?s gfqﬁg Xén%gun%ls%ccor%]rp M5! din-2

N 4- (20 ( 2theanteoiy@ehenyl ) pi per azi n- 1-yl ) but yl - 3-chl oropyrazol o[ 1, 5- a] pyri di n-

2- yl carbam de (B50):

N-4- (4- (2, 3-di chl orophenyl ) pi perazi n- 1-yl ) but yl - 5- met hoxypyr azol o[ 1, 5- a] pyri

di n- 2- 30(359¢aNbam @emé&tBoyphenyl) plperazm -1- yl)butyhndolxzm 1-ylcarbamide o

I_\I_Zfl' §/|4;:ng @J&h&nrxeangy%%eny fplperazYn )l HElYtyhndoFEn %%Wa cZ!O| o[ 1,5-a]pyridin
(B2): N-4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide

25 (B3): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yhbutylindolizin-2-ylcarbamide
(B4): N-4-(4-(2,3-diflucrophenyl)piperazin-1-yhbutylindolizin-2-ylcarbamide
(BS): N-4-(4-(2,3-dihydrobenzofuran-7-yl)piperazin-1-yl}butylindolizin-2-yicarbamide
(B49): N-4-(4-(chroman-8-yl)piperazin-1-yl)butylindolizin-2-ylcarbamide
(B70): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-5,6,7,8-tetrahydroindolizin-2-
30 ylcarbamide
(B71): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-5,6,7 8-tetrahydroindolizin-2-
ylcarbamide
(B72): N-4-{4-(2-methoxyphenyl)piperazin-1-yl)butyi-1-cyano-2-methylindolizin-3-
ylcarbamide

35  (B6): N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)ethylpyrazolo{1,5-alpyridin-2-ylcarbamide



(B12):

N- 4- (4- ( 2- met hoxyphenyl ) pi perazi n-1-yl ) butyl - 5- et hyl pyrazol o[ 1, 5- a] pyri di n-
2- ylcarbam de 35 (B52): N 4-(4-(2, 3-di chhorophenyl) pi perazin-1

-yl )butyl -5-trifluoronethyl pyrazol o[1,5- a]pyridi n-2-ylcarbam de -31-
(B53):

N- 4- (4- ( 2- met hoxyphenyl ) pi perazin-1-yl)butyl-5-trifluoronethyl pyrazol o[ 1, 5-
a] pyridin-2-yl carbam de (B54):

N-4-(4-(2,87¢ 'thg#-?@b%f&hi&@dr@:ﬂ?l%;bé’raﬂmMLQI}ékBp‘yipy@zblbgr@EWyﬁcﬁﬁlm[1 5-a] pyri di

n-2- yl carbam de
N-4-(4-(2- nethdi@?fh?@ﬂ%)pl perazin-1-yl)butyl-6-bronopyrazol o[ 1, 5-aj pyridi n-2

-yl carbang ﬂ? (N2 4-pheny|plperazm -1-yhbutylp {razo!o1 5-31pynd1n-2—ylcarbam|de
N 4-(4- (2 3 |chI oré enyl ) pi perazi n- yY Iy 6- chl oroc!o%/razolo -a] pyrid
in-2- vyl cdl g)ethylphenyl)plperazm -1-yi)bGtylpyrazolo[1,5-alpyridin-2-ylcarb mlde

N- 4110( 4|5( 21%% hwmmgmsiph@mmrpezazm Ly dyibythzdio[s B ppRiH- 2z RbAakids aj pyri din- 2
- car pam
N- 4- (Z ( 2,(BI&; é‘l-:f‘%? SRbaYYPheNY Rerazin-1-Wbyyayiarolel-alpy iy S mids - a] pyri d

in-2- vyl C%B'bﬁ) 4@5&nzyloxyphenyl)plperazm 1-y| buty gyrazoioﬁ 5-a]pyr|d|n 2-ylcarbam:de
N- 4- (4- ( 2- net hox phen | perazi n-1- | uor op }/razo o[.1, 5-a] pyri di n-
2- yl car bdRT &e I\&é (42 me hyimercaptopheny%plperazm -1-yl)butylpyrazolo[1 5-a]pyr|d|n—2-

N 4- (4 (2- met hqyeuphanyd ) pi per azi n- 1-yl) butyl - 3- met hoxycar bonyl pyrazol o[ 1, 5-a
yridi n-2-yl'car bam de

]N- 4- (40( 2 (BT Mﬁﬁsﬂ@ipn(lwl %ﬂee@zmni -gLigutymyaapiol ol vie Ry WEHBARIdSy r azol of 1,

5-a]  pyriggd): N-4- Mélﬁlmt?@r@hﬂﬁ] Bhyi) ~4-yl)butyl lo[1,5-alpyridin-2-
N 5- (4- (2330 di Ohi o Spheny ) i r¥(ep5az¥ B e P i di n-2- 20

yl car bami de ( B3lpprbamide

N 5 (4~ (2, @) 81k 04-eRBGRYb B ERER Ly AR ol SRS AR Eyedalrlel 521 Pyt

N- 5- (4 (2@%&)@&%&5}'&?@%&@@?@2@ yyhhsbirwazol hewalwkidiny-dedbamides- a] pyri di

n-2- ykcag 4—5@%)( hen Npiperazin-1-ylibutyl razolo1 5—a ridin-2- Icarbamrde
N- 5- (4 2(3 |chl-§ﬁ"5 heny z’p y?papzm 1- y)) yp%/ [ ]fplyuororr%

pyr azol of {B&L): AHA-{FehorR=4me bmhenﬂémperazm- -yl)butylpyrazolOH Sa]pyrldm-Z-
ylcarbamide

(B8): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazelo[1,5-alpyridin-2-ylcarbamide
(B85): N-4-(4-(2,3-dimethylphenyl)piperazin-1-yl)butylpyrazole[1,5-alpyridin-2-ylcarbamide
20  (BB6): N-4-(4-(2,3-dihydrobenzofuran-7-yl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-2-
ylcarbamide
(B87): N-4-(4-(chrornan-8-yl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-ylcarbamide
(B88): N-4-(4-(2,4-dimethoxyphenyl)piperazin-1-yl)butylpyrazolo[1,5-ajpyridin-2-
ylcarbamide
25  (B10): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-bromopyrazolo[1,5-a]pyridin-2-
ylcarbamide
(B11): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-chloropyrazolo[1,5-ajpyridin-2-
ylcarbamide
(B50): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl}butyl-5-methoxypyrazolo[1,5-a]pyridin-2-
30 ylcarbamide
(B51): N-4-(4-(2-methoxyphenyl)piperazin-1-yl}butyl-5-methoxypyrazolo[1, 5-a]pyr1d|n -2~
ylcarbamide
(B12): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-5-methylpyrazolo[1,5-alpyridin-2-
ylcarbamide
35 (B52): N-4-(4-(2,3-dichiorophenyl)piperazin-1-yl)butyl-5-trifluoromethyipyrazolo[1,5-
alpyridin-2-ylcarbamide



B62) :
§\|-5 %4 (2- met hoxyphenyl ) pi per azi n- 1-yl )pentyl 5-trifluoronethyl pyrazol o[ 1, 5-
a rid in-2-ylcarbamide (B63
N]-Ey(4 (2, 3- d?/chl or ophenyl §p| p)er azin-1- yI )pentyl 6- br omopyr azol o[ 1, 5-aj pyri d
in-2- 30 yl carbanm de (B64): )
N-5- (4- (2- met hoxyphenyl ) pi perazi n-1-yl ) pentyl -6-bro
nmopyr azol o[ 1, 5- aj pyri di n-2- yl carbam de (B65):
EF g] I(D sr I( él %53% X 2‘2 fzg@%]mggwea?lgﬁaérazﬂnwnba@ns YAfuBroriEt VIR F AR 950l 1.,
N-5- (4- (2- et h@ﬁ%}’ﬂﬁ@r@ﬂ?ﬁfh@féﬂ&m n-1-yl ) pentyl - 6- chl or opyrazol o[ 1,
5-a ridi - - - 2.
N o (4. (2(25 |cmhl fg%%g]r‘fﬁ?’r%%@rﬂg@ﬁh”Jﬁ')')gléty'?/Pmér-'%yﬂaozf o e s o) pyri
di n- 2- vyl car barfica®apsés)
N 5- § s ( 2169 dgw@ngaﬁ@rﬁkweﬂmmpérayhh%Bhwl-e SrdrhaiRF PRI AE Y Ridin-a] pyri din
trans- N- (4- ((4YKCEE|'-WETI¢R)xyphenyI ) pi per azi n-1-yl ) net hyl ) cycl ohex- 1- yI ) met hyl -

pyrazol o )N G- -

Pl R b B ST
| pyrazol o[ 1, 5Y&RW@M&R n- 2-yl car bam de (B18):
r'\Li m( 36(2 %563' W Y- PRI HRRI A3z 4 b B RS FRE Riz8Iof, SafblRiRi2dl n- 3-yI ca
N-3-(40(2, 3- d| dﬁﬁ@@ﬁpﬂﬁenyl ) pi perazi n-1-yl ) propyl pyrazol o[ 1, 5-a] pyri di n- 3-

| car bam - - D
o (2 R eV R SR BB S B -3y ca
rbam de (B21) yicarbamide _ _ o
Dﬁ 555 ﬁéfn 2 égséés (Jé-%@%smgpweﬂﬁmgé@zﬂ.ny,h)be@némh&rxbﬂa%@h & Sp@ldaybi di n- 3-
trans- N (4- ((4¥@aﬂbﬂﬁ‘ﬁdﬁ)xyphenyl ) pi perazi n-1-yl) net hyl ) cycl ohex- 1-yl ) net hyl -

Y ans v (210 VG R B OB S e b BBy ) et iy
| - pyrazol of 1, syudipdnioarhanddy| car bani de (824) o
N-2-(4-(2 6@‘{%’2g‘%—?i-fﬁ?ﬁlﬁﬁﬁfo)dﬂhgﬁﬁ%e?éﬂﬁ—\f L GLN3-MetRALRBInyRy P BE 1 Blaf- 5- ¥ ca

rbam de 2
N- 3- (4- (2, 3- di owidin-8pteerban)ige per azi n- 1-yl ) propyl pyrazol o[ 1, 5-a] pyri di n- 5-

(B9): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[1,5-alpyridin-2~

1-yl) nmet hy

20  yicarbamide
(B59): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl}pentyl-5-methoxypyrazolo{1,5-a]pyridin-2-
ylcarbamide
(B60): N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-5-methoxypyrazolo[1,5-a]pyridin-2-
ylcarbamide
25  (B61): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yt)pentyl-5-trifluoromethylpyrazolo[1,5-
alpyridin-2-ylcarbamide
(B62): N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-5-trifluoromethylpyrazolo[1,5-
ajpyridin-2-ylcarbamide
(B63). N-5-(4-(2,3-dichiorophenyl)piperazin-1-yl)pentyl-6-bromopyrazolo[1,5-a}pyridin-2-
30 ylcarbamide
(B64): N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-6-bromopyrazolo[1,5-a}pyridin-2-
vicarbamide
(B65): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-6-chloropyrazolo[1,5-a]pyridin-2-
ylcarbamide
35 (B66): N-5-{4-(2-methoxyphenyl)piperazin-1-yl)pentyl-6-chloropyrazolo[1,5-a]pyridin-2-
ylcarbamide



yl car bam de (326):

N-4- (4- (2, 3-di chl or ophenyl ) pi perazi n-1-yl ) butyl pyrazol o[ 1, 5-a] pyri di n-5-yl ca
rbam de (B27): -32-

N-5- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) pentyl pyrazol o[ 1, 5- a] pyri di n-5-

yl car bam de 25 (B28):

N- 4- (4- ( 2- met hoxyphenyl ) pi perazi n-1-yi ) butyl - 3- bronopyrazol o[ 1, 5-a] pyridi n-5
- yl carbam de (B29):

N-4-(4- (24 B@fh%ﬁgﬁ?Z‘S’Jd}deo?@dr%ﬁylﬁb’ééré{bﬁh%Mbn@r&hu&bﬁ’ﬁxﬂﬂg[@|50c{]|3yr'r§hrﬁi-pyr' di n-

5- yl carbam

N-5-(4-(2- mthd@iﬂ@@ﬂ%)pl perazin-1-yl)pentyl pyrazol o[ 1, 5-a] pyri di n-5-ylcarb

am de 30 (§&B1N-5- (4-(2-methoxyphenyl)pi erazm 1- l\pent I-6-ﬂuoro razolo[1,5-a]pyridin-2-
N 2- (4- (2(35% chl or opheny ﬁ)l pgr%gl n- y))pet yl pyr ags(/) | of 1[ ]fyyrl di n-6-yl ca

rbam de ( B32) Yicarbamide
-3 (s ( 2816} gBhONOREAYA HRlrRRYsHh otk SRHIGRYBAMRb i fydifyi | di n-©

yl car bam
N-4-(4-(2, 3- d| @Mnaé@lebr%ﬁpwanﬁéﬂwbam@ey| ) but yl pyrazol o[ 1, 5-a] pyri di n-6-yl ca

rbam de @3@) trans-N-(4-((4- 2 3 dichlorophenyl)piperazin-1-ylimethyl)cyciohex-1-yl)methyl-
N-5-(4-(2,3-dichl oroBh(((an( erzfm nyfr';/ pentyy) pyrya)z% | of g)a] pyridin-6 35

yl car bam de - 39yra@gg )5 af{ayndm -2-ylcarbamide

N 2- (4-( 2(ga fb Xk goﬁawlowr@ﬁggﬂwa&n ALpheinhradody16s-Aioyain abyceamiaazol of 1
, 5-a] pyr| I'n- 2- rbam d

N-3- (40( 2 (B19)i é‘h&&‘?’ @ﬁﬂmonm@@wmﬂﬁaquj proppyazols[1e-glpyedin8hy dr opyr azol of
1,5-a] pyridi % bam de 5 (B37):

N-4-(4-(2, 3-di ?L oro | ) pi perazin-1-yl)butyl-4,5 6, 7-tetrahydropyrazol o[ 1
, 5-a] py,(lBZﬂ)nNz@ﬁ ofPheRPPIperazin- 1-yl)butye;gyrazolo[1 5-a]pyridin-3-ylcarbamide

At ¢ lo[ 1, 5-
a] pyE | d( i @ﬁ ﬁ( y'g‘b g{;%’nhggﬂb?ﬁ@ﬂlﬂ) ier¥2in-A4hbrtfipyralold[1iRhibislsopy r azol of
N-4- (4- (2¥l¢@tbﬁmkf§mhenyl ) pi perazi n-1-yl)butyl -5-methyl -4,5,6,7- 10

t et ragydr@@ﬂ)a%@hglhjlﬁﬁ %pa{\é{h@k%h%nwbpﬁfd 22 y%ﬁ{egﬁrgl:yeclohex- lYmethyl-

N-5- (4- (2-met’hoxyp erazin- -tetra ydropyrazol o[1,5
-a] pyridin- 2Pyﬂaé@lﬁﬂaﬁﬁ]@éﬂiﬂ@—@aﬂcarbawde

N-5-(4- (2 824! $8hok ?g"(gd‘?ﬂbé-ﬂicﬁﬁlﬁc%@bwp%@réiﬂ?ﬁ‘ty}jheﬂryﬁc&io?ne&qtﬁ)ﬂ@(ﬁlﬂ opyrazof of
2]

1, 5-a]
N- 2- (4- (2 3 di @Vﬂa@fﬂl ealpygin-getcarhamide y| ) et hyl - 4, 5, 6, 7-t et r ahydr opyr azol o 1

, 5- 8] (B24): N-2-(4-(2,3-dichlorophenyl)piperazin-1-yi}ethylpyrazolo[1,5-a]pyridin-5-ylcarbamide
20 (B25): N—3-(4-(2,3-d|chlorophenyl)plperazm-'!-yl)propylpyrazolo[1 ,5-a]pyridin-5-
ylcarbamide
(B26). N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-5-ylcarbamide
(B27): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[1,5-a]pyridin-5-
ylcarbamide
25 (B28): N-4-(4-(2-methoxyphenyl)piperazin-1-yhbutyl-3-bromopyrazolo[1,5-a]pyridin-5-
ylcarbamide
(B29): N-4-(4-(2-methoxyphenyl)piperazin-1-yl}butyl-3-chloropyrazolo[1,5-a)pyridin-5-
ylcarbamide
(B30): N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentylpyrazolo[1,5-a]pyridin-5-ylcarbamide
30  (B31): N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl}ethylpyrazoio[1,5-ajpyridin-6-ylcarbamide
(B32): N-3-(4-(2,3-dichlorophenyl)piperazin-1-yl)propylpyrazolo[1,5-a]pyridin-6-
ylcarbamide
(B33): N-4-(4-(2,3-dichlorophenyl)piperazin-1-y)butylpyrazolo[1,5-a]pyridin-6-ylcarbamide
(B34): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[1,5-a]pyridin-6-
35  vylcarbamide



pyri di n-3-yl car bam de (B42):

N-3-(4-(2, 3-di chl or ophenyl ) pi perazi n-1-yl ) propyl -4,5, 6, 7-tetrahydr opyrazol o
1,5-a] pyridin-3-ylcarbam de (B43): -33-

N 4- (4-(2, 3-di chl orophenyl ) pi perazi n-1-yl)butyl-4,5,6, 7-tetrahydropyrazol o[ 1
,5- 20 a] pyridin-3-ylcarbam de (B44):

N-5- (4-(2, 3-di chl or ophenyl ) pi perazin-1-yl)pentyl-4,5,6, 7-tetrahydropyrazol of
1,5-a] pyridin-3-ylcarbam de (B90):

N- 4- (4- ( 2(BB%)hoxgphenglddpdeestanyiipiferstihu ethb4 GlE, Diatianydtegphdol 4 B4y r i di n- 2
- yl carbam de 25 % 1): .

N-4- (4- (2, 3-di &I P%ﬁﬂ%’f/’??'ﬂ?perazi n- 1-yl ) but yl - 6- chl or oi ni dazo[ 1, 2- a] pyri di
n- 2- (ylggmbmhdﬁﬂ(mﬁ dlchlorophenyl)pipera:lzigm-g~yl)p|r0pgl—4,ﬁiB,T—tetrghydro%yr?zolo[é ,5—a][ ,
N4-(4 met hox razin-1-y utyl - 6-chl or o- 2- net hyl i m dazo[ 1, 2-
a] pyri d i é’)’w %é%‘r‘%g%lﬁ i de (B93):

N-4- (45( 2-(BEI b oxy piagn gidiapicpetrnyipiderstin i Yol 867 DictaBydibpyratalolnSea]ly | car bam
ide 30 (B94): .

N-4- (4- (2, 3- di @HY'@JP@M@I&%T’HPperazi n-1-yl)butyl -1, 2, 4-tri azol o[ 1, 5-a] pyri di n
- 2- yl car hpsg)deN-4-BDR-methoxyphenyl)piperazin-1-yl)butyl-4,5,6 7—tetrahydropyrazolo[1 5-

N]:4 (g (2d3 ((j:gg'gi!jy%'% ?ﬁgg&%gld%eram n- 1-yl ) but yl pyrazol o[ 1, 5-b] pyri dazi n- 2-
yf car bam de

I\F24 g 4- (|2 Bm% hwmh@m}mweml Bipdraxihyibyibytyl-6-nedthyics sirdazo[ 1, 2- b] pyri dazi n
- car ba

N-4- ( {2 met h(S‘?t{?EWQWVr)a%?‘Bér%?]PW‘dI” SYBRAMIIR. chi or o- 2- phenyl i mi dazo[ 1, 2-
b] pyrid a:(Bse)Bwbqa@memostsapmywbéraﬁﬁ PIRENBESBI6, TRty ydReseatad 6-aal t s of
t hese conpounds. oungs of formulae (1), (1), (111), (IV), (V), (M),
(M1), (M11) é’ﬁfﬂd‘{ﬁzﬂj Ea'H' Pined, are suitable as pharnaceuti cal

prepar ati gpsg). Nis- wmwhmo;mﬁwmmzxm -fpentyy, 88! 7-Birahreorasto[abtd|ne or
even highly affine ands o for D3 receptors. 10 The term "affine D3-1igand"

covers conpoun®¥m |c qeAmIdR adi ol i gand experiment denonstrate bonding (see
Hubnens Hpet): al-2-(442 Meatbhidkdigizny! aztﬁaryl)éﬁﬁl-ﬂﬁ% nm&ahiftﬁopw@ﬁm[ms -#Nn

"Bi ol ogi cal Ctpl)IXélltl QI atrt?an%gan opam ne D3-receptors wth Ki -val ue of not
(B42): N-3-(4-(2,3-dichlorophenyi)piperazin-1-yl)propyl-4,5,6,7-tetrahydropyrazolo[1,5-a]
pyridin-3-ylcarbamide
(B43): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-4,5,6,7-tetrahydropyrazolo[1,5-
20 a]pyridin-3-ylcarbamide
(B44): N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-4,5,6,7-tetrahydropyrazolo{1,5-a]
pyridin-3-ylcarbamide
(B90): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chloroimidazo[1,2-a]pyridin-2-
ylcarbamide
25  (B91). N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-6-chloroimidazof1,2-alpyridin-2-
yicarbamide
(B92): N-4-(4-{2-methoxyphenyl)piperazin-1-yl)butyl-6-chloro-2-methylimidazo[1,2-
alpyridin-3-yicarbamide
(B93): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylimidazo[1,2-a]pyridin-6-ylcarbamide
30  (B94): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-1,2 4-triazolo[1,5-a]pyridin-2-
ylcarbamide
(B95): N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo{1,5-b]pyridazin-2-
yicarbamide
(B96): N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chloroimidazo[1,2-blpyridazin-2-
35 yicarbamide



nore than 500 nM For "affine" Iigands of other receptors the definition
applies by analogy. 15 The term "highly affine D3-1igands" covers conpounds
which in a radioligand experinment denongjhrate bonding (see Hubner, H et
al. J. Med. Chem 2000, 43, 756-762 and the section on "Biol ogical
Activity') to human dopam ne D3-receptors wth a Ki-value of preferably not
nore than approximately 30 nM particularly preferably not nore than 3 nM
For "highly affine" |ligands of other receptors the definition applies by
anal ogy. %@9@w-ﬁ&@z&ﬁueﬁioxymnwpﬁ&&%w':w%myt-euahn%ﬂﬁﬁ.%hgﬁynﬁﬁa&@hr,z_/.e _
D3-1igands. The_term "sel ective -l11 gands™ covers conpounds which in the
radi ol i gand expdridest-3flsaraanddes- receptor, as described in the fol | owi ng
section "Biological Activity", have a Ki value, which is lower by a factor
of at least 10 than for at |east five of the follow ng seven receptors:
dopami ne 28 wed@epharaagputicatly aesrptatipsaltsraf thgsg compauUndser ot oni n recept or s
5-HT1Agand 5-HT2 and al pha 1 adrenoceptor. Another aspect of the invention
concerns highly selective dopam ne D3-1igands. The term "highly selective
B8~ 11 gandSommsuess oidempianls (niln(Vh (VheVhadi (Y lbens @XrsqetBre. 'er 30 ¢ he
D3- r ecept Q[iitaifs a8l pitsriiaBEstichbrbP&ratics. F1k BIMBSGHdsRcording! 18 MeEiberfiiohl Vi ty",
have a Ki-value, which is lower by a factor of at |east 100 than for at

| east t hr semppsetfpapr gvealhighlpafifing boangdsperrPheecerletpt or s D1, D2long, D2short
and D4.4. D3-1igands can have an agonistic, antagonistic or parti al
agonistic _effect on the D3- 35 receptor. The corresponding intrinsic

acti vil®i edheferfafliiepbligand” sevess eprmpouns'stich in avadipigand @xpemiBeeasured in

m t ogenesi (AT i e ¢l st er, . = et al.

0 Nea. - cHamBRSS ofind GRETIABR, H ol AT 4IA ol 2000 I e reRana e &1
2002, 12 segtion2g7 Bigancyl Actbélya el hwgao dopaneing &3epenteisovitiyg Kovalehel natder | yi ng
illness a 8LckCon |: ISt ieC e ht i

agoni st i o "ark P00 UL iie 1BaRis ARy rEpRAP B RARR o Belopy,
substances according to the invention also have significant affinity to

th h j ' i . Qar
cer ot bht n TRLNTHAH) atnd 05 85l D EFApATRS wHkHIn 3% aliBlio KB
D2- r ecept demongtrate bphding(seé Hibherg . gt alel.dded. Wdedn AR, 48, T3H-reLend the bond,

dependi nng&ioE%% ‘%Yorl)(?gi%cl A'c’!i\Jitgﬁ?@ human dopamine D3-receptors with a Ki-value of

preferably not more than approximately 30 nM, particularly preferably not more than 3 nM.
For “highly affine” ligands of other receptors the definition applies by analogy.

20
One aspect of the present invention concerns selective D3-ligands. The term “selective
D3-ligands” covers compounds which in the radioligand experiment for the D3-receptor, as
described in the following section “Biological Activity’, have a Ki value, which is lower by a
factor of at least 10 than for at least five of the following seven receptors: dopamine

25 receptors D1, D2long, D2short and D4.4, serofonin receptors 5-HT1A and 5-HT2 and

alpha 1 adrenoceptor.

Another aspect of the invention concerns highly selective dopamine D3-ligands. The term
“highly selective D3-ligands” covers compounds which in the radioligand experiment for

30 the D3-receptor, as described in the following section “Biological Activity”, have a Ki-value,
which is lower by a factor of at least 100 than for at least three, preferably all, of the
dopamine receptors D1, D2long, D2short and D4 4.

D3-ligands can have an agonistic, antagonistic or partial agonistic effect on the D3-
35  receptor. The corresponding intrinsic activities of the compounds according to the

invention can be measured in mitogenesis assays, as described in the literature (Hibner,



to be treated, a bonding to a further receptor may be desired. For exanple,
for the treatnment of schizophrenia a conpound nmay be attractive which is a
highly affine D3-ligand and at the sane_ij-ne an affine or even highly affine
5-HTla 15 receptor ligand. In another enbodi nent of the invention for the
treatment of dyskinesias a conpound may be desired which apart from

D3- nodul atory characteristics also has D2- agonistic and 5-HT1 a-nodul at ory
characteristics. In other cases, e.g. in the treatnment of urinal

i nconti nepcg,aldy, %%abﬁémS@dcﬁF%VMe)MseQ dnhe.566F et BiBoPg NS She . DBy, 2o02f act
be desirabl e. 20 The i)r esent invention therefore allows in _an excellent

manner fi e 1{AATH2380) Deeeading paihe ratheniiveiplogy et theiunderiep Yagsec $iANGST i n

respect oa‘ag%@t.@lasstrrahgérrméﬁdmee} Jabaﬁiamams%a@Et.w@ﬁwwtﬁerapbm.d@ﬂyt icul ar
t he dopam ne D3- receptors, but also for exanple in respect of the 5-HT1l a-

receptor ©9SieHe D2-receptor. 25 A further object of the invention is

t herefpre a pharnaceuti cal prepar ation cont ai ni ng one or m)re of the
conpounds _of general formula (rry, 1), (1V) % (v,
(VI11) anbinay sgmepf tméuéﬁtaﬂﬁ%s %ﬁ@@&'ﬁg team W’V?”tWéﬂF%bﬁYﬁ(iﬂfd@a affiaityitaed
above, pogtﬁbP,baénlnaccs|8@cén9nr%@fst.@g reROSbRREEH ARl bXarARE 8 hbBnidabsepisy, el |

as a pharmaceutic accept ab adjuvant. 30 The invention al so concerns
the use ol ReRtECUL ”}ﬁ#érréﬁ f@??@t%o?ﬁib%uﬁ@l%arﬁ’f‘e@@ﬂéﬁ%?m‘f ormulae (1), (I1),
(rer)y, vy, (M, (M), (M1), (MIl) and (1 X) or one of the specifically
| i sted conmpounds, possibly in the formof a pharmaceutically acceptable

salt, G or lntméoetcrf@ahwmelwtweﬁi@pammu Rtacepter s ﬂ@ﬁ@aﬂ%@@th&ﬁwq pfdliness

product i o 18 rét N ABBRERAY b SHtrRl FRRRY ke toleskbe | ndli cat fons ment i oned
here. 35 -36- The term "f{reat nment an 'l ness covers in this patent

application (a) therapy for a pre- existing illness and (b) prevention of an

i 11 ness t pgte,BaIdfdr tN@freeﬂfneHP&f s%ﬁ%o;gﬁt‘leﬁléi AW RIBRE thayHe atlA@HE whichas bi sk of

such an illness occurring. roduction of pharmaceuti cal
pr epar at i @gRly @6@9&%@@@6@@&%@% ttnh%am alfieaor even bigly gffieedrdblar sel ect ed

whi chy ar e gl I}@aﬁfif Ih %oﬂ%r Ehﬁ@ﬂi%ﬂt Ef%é ’irﬁ%tﬁfnl kar iPlE:‘i‘lfeﬁfrﬁ‘QJﬁ%f H%kﬁﬁé@ias‘és e OL

sel ective or eveén g y sel ect1ve D3- n anot her enbodi ment of

i nventi onCQfmﬁkadrﬁW Ly desired apicaRpaRifem ag'é"QﬂUfﬂt% Cb?faétﬁé'ﬁt'CS]ﬁ?ﬁWW%r affine
i ncl udi ng, ynidtip aHﬁ’SIHﬂQ ﬁBduIQfoP} a'r:thé'n@nc@‘lﬁ BHePt&Yes, d. gein‘iﬁé‘?@é{ﬁﬂzﬁt gecording

to the invention have potentia treat nent or vention of
urinal incontinence, a greater selectlwty for the serotonin receptor may in fact be desirable.

20 The present invention therefore allows in an excellent manner fine tuning of the desired
affinity, activity and selectivity in respect of various pharmacologically significant receptors,
in particular the dopamine D3- receptors, but also for example in respect of the 5-HT1a-
receptor or the D2-receptor.,

25 Afurther object of the invention is therefore a pharmaceutical preparation containing one
or more of the compounds of general formulae (1), (1), {f1'), (IV), (V), (V1), (VII}, (Vill) and
(IX) or one of the specifically listed compounds as defined above, possibly in the form of a
pharmaceutically accepiable salt as well as a pharmaceutically acceptable adjuvant.

30  The invention also concerns the use of one or more of the compounds of general formulae
(1), (11, (1), (IV), V), (VD) (VID), (VII) and (IX) or one of the specifically listed compounds,
possibly in the form of a pharmaceutically acceptable salt, for the treatment of the
indications mentioned here and the production of a pharmaceutical preparation for the
indications mentioned here.

35



a series of illnesses, which in particul ar acconpany dopam ne netabolism or
dopam nergi c signalling cascade, or possibly serotoninergic signal

transm ssion disorders. 15 An object of3ghe invention is therefore the use
of a conmpound according to the invention, as described in this patent
application, including the clainms and the exanples, for the production of a
phar maceuti cal preparation for the treatnent of illnesses which acconpany
dopam ne net abol i sm and/ or dopam nergic signalling cascade di sorders 20

Anot her Oth@érrrﬂftrebﬁﬁ%ﬂt’gM@htlﬂrﬁiﬂs lc§vér§ﬁ1 m&@aﬁéntappm@u(wtmgwﬁragré-o t he

i nvention escribed in this ication, in
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t he treat FRIné isd ngkl AFRQE5 8k .;mbgg:&sboaﬁ—r;@npany serotoni n et abol i sm and/ or
serotoninergic signal transm ssion disorders. 25 Illnesses in whose

pat hogenesi s dopam nergic and or serotoninergic processes are involved, are

in pargi cwbaﬂqeldrd)dm;ﬁaesf ;ﬂfarﬁwb@tﬁi@é]tdréﬁarﬂﬁfn‘é%mpéuﬁdé?éﬂcoﬂ’h@lbltﬁ@Inv@ﬁtldnhe
invention is therefore the us e(r)Ri{l accordln elnvetlon as

desor | bed ASPreierRtdy HERRS wAlshIare AP ATIE A 1. TARCHR b RREISEaRE Bfp s,
for the png@iupgd1éﬁﬁ\,@t)rg\,@m,@hﬁgmﬁgbm@an%epar ation for the treatnent of
central nervous systemillnesses. The term"central nervous system
illnesses"” in this patent application covers both disorders that have their

ori gi n i nji AteEHENRIdirEt bothe iSWptieMaHPorMia e SHERLE WhichIfe afihedeaisrant | y
or exc| u5|vel noted in the central nervous é‘éStem such as psychoses, -37-

depr e$&i oflgh Urafr(‘ft?gHF'W'U%OHEHW}aéforélPﬁﬁﬁﬂﬁ S&dOMhi ch have their origin in
the central nervous system whose synptons however at |east in part can be
noted in other target organs, such as extrapyram dal notor disturbances or

hyper pr ol 2B¢ FRBRPWS ascesdiigip die ipyentionhaxe priehtal insthe fwalment or REYERION®i ch

can be trgakgss ¥ iifbsb&e WHIRA YaMiSulaPESdNHaRY dbSarhing nﬁéiéﬁﬁﬂ&#nclj? are: (1)
psychoses and anxi ety djsorders, including manias, .idiopathjc ps{;gphoses

schi zophr éﬂ?%'"e'@dﬁﬁw@méﬁaﬁd&f aw@s'bb’asﬂr%toamswggn%Hab$ra'§8'°@9 Friprs-
di sorgers, 10 aggressive and autoagressive disorders, stereotypies and

ot her personality disorders;
An object of the invention is therefore the use of a compound according to the invention,

as described in this patent application, including the claims and the examples, for the
production of a pharmaceutical preparation for the treatment of illnesses which accompany
dopamine metabolism and/or dopaminergic signalling cascade disorders

20
Another object of the invention is the use of a compound according to the invention, as
described in this patent application, including the claims and the exampiles, for the
production of a pharmaceutical preparation for the treatment of illnesses which accompany
serotonin metabolism and/or serotoninergic signal transmission disorders.

25

llinesses in whose pathogenesis dopaminergic and or serotoninergic processes are
involved, are in particular ilinesses of the central nervous system. An object of the
invention is therefore the use of a compound according to the invention, as described in
this patent application, including the claims and examples, for the production of a

30  pharmaceutical preparation for the treatment of central nervous system illnesses.

The term “central nervous system illnesses” in this patent application covers both
disorders that have their origin in the central nervous system and whose symptoms are
predominantly or exclusively noted in the central nervous system, such as psychoses,



(2) drug dependency, e.g. cocaine, alcohol, opiate and nicotine addiction;
(3) enotional disorders, e.g. depressive disorders, in particular "nmajor
depression”, manic-depressive disorders,370rganically-induced depressions,
e.g. in connection 15 with neurodegenerative illnesses such as Parkinson's
or Alzheimer's disease; (4) notor disturbances, including trenors, rigor,
dyski nesi as, dystonias, such as in Parkinson's disease, parkinsonian
syndrone (idiopathically, e.g. in Parkinson-plus- syndrone, or

medi cat i ongdpRcideRAd or Eoéhtsvfe%‘léo?éﬂérggaﬂd lm%éeé)\ﬁrhl@ﬁ Hé@ #Blr 'oﬁglhrn?ﬁ'ﬁer@;em%l’ Segawa

syndr one, Tourette s syndrone, restless |eg syndrone; 20 (5) sleeping
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ant agoni sts; (7) cognitive disorders and derrentl as 25 (8)
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fol | ow ng pregnancy | aucona; attention deficit hyperactive
syndrone (3sBRIEjng tgiﬂglnamtiog@fe or disorders associated with autism in
particular in the case of 30 conpounds with strong serotonin active
conmponent s; §12) stroke, in particular in the case of conpounds with strong
ser ot oni ner gl Reyehases and Apdals isordess, f"UR“@CH@ menRiep dgiepathts ReYpNasedt i on t hat
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di seases, since due to el r neuropr ot ectl ve ct the substances can

del ay 18r st op tagsgressiyernd eitpagmssive sisofders stareviurienand plbetpersenality resul t of
a -38- pat hophyoqédp{jé}gl cal episode. Such iIInesses are for exarrpl e
anyotrophic |atera sclerosis, Al zheiner's disease, Huntington's chorea,
epi | epsy, PafRidispependerensa. eecaingy aleoheloppiateiand, nlc@tlge agdlictiane
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(4) motor disturbances, including tremors, rigor, dyskinesias, dystonias, such as in

Parkinson’s disease, parkinsonian syndrome (idiopathically, e.g. in Parkinson-plus-
syndrome, or medication-induced, e.g. following L-dopa or neuroleptic treatment),
Segawa syndrome, Tourette’s syndrome, restless leg syndrome;
20 (5) sleeping disorders, including dopamine agonist triggered narcolepsy or sleeping
disorders associated with Parkinson’s disease ;
(6) nausea: here dopamine antagonists can be used either alone or in combination
with 5-HT3 antagonists;
(7) cognitive disorders and dementias;
25 (8) hyperprolactinemia; hyperprolactinomia and medically supported ablactation
following pregnancy;
(9) glaucoma;
{10) attention deficit hyperactive syndrome (ADHS);
(11) autism, or disorders associated with autism, in particular in the case of
30 compounds with strong serotonin active components;
(12) stroke, in particular in the case of compounds with strong serotoninergic active
components.

A further therapeutic application that can be mentioned is the treatment and prevention of
35 neurodegenerative diseases, since due fo their neuroprotective effect the substances can
delay or stop the destruction or loss of neurones as the cause or result of a



nervous system Such illnesses are in particular disorders of the urinary

tract, such as sexual dysfunction, in particular nale erectile dysfunction

and urinary incontinence. For the 10 tregj.nent of urinary incontinence
conpounds with strong serotoninergic active conponents are particularly
suitable. An object of the invention is therefore the use of a conpound
according to the invention for the production of a pharmaceuti cal
preparation for the treatnent of disorders of the urinary 15 tract, in

par ti cul apapbphiBlofogiiabepibdd. BYish MASdeRRra it elahPIRaYnyolSBHIE Ik CRIerbdit nesses
to the invention are particularly suitable

for which the conpounds accordi ng , ar e
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dr ug- i nduggicrieb&thiasde. §t sftRaPeffsoRdlUsLIVRRNR hsease, Segawa syndrone,

restless l'eg syndrone, 20 hyperprol actinem a, hyperprolactinom a, attention

deficit hyperactive syndrome (ADHS) and urinary incontinence. Motor
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according to the invention are in particular 25 - notor disturbances
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Finally, the pharmaceutical preparations according to the 1nvention,

depentl ngtrestmentof yrinpRydaepntigense qompatiads Withpirastg serotemaeiol 26ti¥e a conbi ned

prepar at i QhinbéHentd AP IpbARBRHY s@fables€quenti al admi ni stration. 5 For exanpl e,
sales unit, containing an L-dopa nedication for treatment of Parkinson's

di sease, can also conprise a pharmaceutical conposition containing one or

mor e of t RR opeLIRAIE MTeRoR HePdolkdnd N8 bW é‘d]ﬁﬂ)&]?\d‘éé}c%?pdiﬁg% ti?é‘ﬁ%t%P Cf@r

hi ghly sel ective, partial agoni st dopam nergic an serotoni nerg
profile othedsequston pieg sharmagepidicahrreparatierniepBeriepatment of disorders of the urinary

15  ftract, in particular of male erectile dysfunction and urinary incontinence.

llinesses for which the compounds according to the invention are particularly suitable are
schizophrenias, depressive disorders, L-dopa- or neuroleptic drug-induced motor
disturbances, Parkinson’s disease, Segawa syndrome, restless leg syndrome,

20 hyperprolactinemia, hyperprolactinomia, attention deficit hyperactive syndrome (ADHS)
and urinary incontinence.

Motor disturbances which are particularly open to therapy with the substances according to

the invention are in particular

25
- motor disturbances associated with Parkinson's disease, e.g. rigor, tremor,
dystonias and dyskinesias,
- Segawa syndrome
- neuroleptic drug-induced (tardive) extrapyramidal motor disturbances, in particular
30 dyskinesias, dystonias and akathisias,

- L-dopa-induced extrapyramidal motor disturbances, in particular dyskinesias and
dystonias,

- restless leg syndrome.

dyski nesi as, dystonias

a



according to the invention can be present in the same pharnaceuti cal
formulation, e.g. a 10 conbined tablet, or also in different application
units, e.g. in the formof two separate .3gablets. The two active substances
can be adm ni stered sinmultaneously or separately as necessary. In a

conbi ned preparation sequential adm nistration can, for exanple, be achieved
by the 15 formof adm nistration, e.g. an oral tablet, having two different
layers with differing release profiles for the various pharmaceutically

active C0mﬂf"@ﬁ&phdrha%utlcap&eﬁérﬁﬂénst&cb#&%d&@ﬁﬁ@ﬂvaﬁlﬁh' H@;SEnHlﬁgtcfh@ché‘rt t hat
in the context of the present 1nvention varlious forns adm nistration and

appl i cati dhe%’ﬁﬁ‘l%tﬁﬁt iC8A b8 ihibrdamyefea W@?Q/@@Péra\ﬂﬁ”fﬂﬁ sEPYltap8eRs Qfi t hin t he
subj ect - EB&iMialddrtifiStrdtvention. 20 One embodi ment of the invention

t herefore concerns a pharnmaceutical preparation containing L-dopa or a
neurol eptic drug and a conpound according to the invention for sinultaneous
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adm ni stration one or nore onpounds according to the i nventl on,
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" manmal " I'n particular 1ncludes humans. Normal 'y 1

phar maceulpessSapr epar ati ons according to the i nventl on conprise a
pharmaceutical composition which apart fromthe conpounds according to the
invention, as described above, contain at |east one pharnmaceuticall

accept abl in @ aembiged awpacﬁtlgvéﬁquerﬁall admyipisiratiss aeheter ewn@lﬁebq)@&m@ﬁdwﬂ%/e ed in

the ajs thal, fBaRIAGIMBA G %-ﬁéraﬂct%lgphé&th&ﬁm&&:ﬁeﬁé@hlag&%'mﬂlﬂ%ﬁm é{a Sbsgd | Y

accordi ng to the envisag ed nistration roufe ceut i cal

f or mul at i erefitegror th@wa@@raﬂaaﬂawt@aﬂmw chmpqnﬁﬂtsa&mribtaﬁscleard@ Iﬂmnﬁs"@m ar,

skilled in the art that in the context of the present invention various forms of administration
and application administration schemes are conceivable which ali come within the subject-
matter of the invention.

20
One embodiment of the invention therefore concerns a pharmaceutical preparation
containing L-dopa or a neuroleptic drug and a compound according to the invention for

simultaneous or timed sequential administration to the patient.

25  In another embodiment of the invention the sales unit can be a combined preparation or
contain two application units, which contain two of the compounds according to the
invention with different receptor profiles, e.g. a highly affine, highly selective D3-modulator
and a highly affine 5-HT 1a-modulator. |

30  Afurther object of the invention is a method for treatment of an illness selected from
among the ilinesses listed in more detail above, through the administration of one or more
of the compounds according te the invention, in each case either alone or in combination
with other pharmaceutical preparations to a mammal, in need of such treatment, wherein
the term “mammal” also and in particular includes humans.
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I nt racut aneous, subcut aneous, oral, buccal, sublingual, nasal, transdermal,
I nhal ative, rectal or intraperitoneal adm nistration. 10 Appropriate
formul ati ons and suitabl e pharmaceutical 4garriers or adjuvants, such as
fillers, disintegrants, binding agents, |ubricants, stabilisers, aromatics,
antioxi dants, preservatives, dispersion- or dissolution agents, buffers or
electrolytes, will be known to the person skilled in the art in the area of
pharmaceuticals and are for exanple described in the standard 15 works such
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In a preferred embodiment of the invention the pharmaceutical compositions' containing
20  the compounds according to the invention, are administered orally and can, for example,
be in the form of capsules, tablets, powders, granulates, coated pills or a liquid.

Here the formulation can be designed as a rapid release form of administration, if a fast
effect is desired. Appropriate oral formulations are, for example, described in EP 0 548
25 356 orEP 1126 821.

If, on the other hand, a delayed release is desired, a formulation with delayed active
substance release offers itself. Appropriate oral formulations are also known from the prior
art. Alternative pharmaceutical preparations can, for example, be infusion or injection

30  solutions, oils, suppositories, aerosols, sprays, plasters, microcapsules or microparticles.

The compounds of farmulae (1) to (IX} were produced using methods that are in part

already described in the literature (Bettinetti, L. et al. J. Med. Chem. 2002, 45, 4594-4597).

In addition acid derivatives of type (A} were either obtained commercially or synthesised
35 according to the instructions in the literature or the production methods for these were

worked out in our faboratories and then in the form of their carboxylic acid chlorides or



5 A conpound according to the invention according to formulae (1) to (IX)
can be produced by the conversion of an acid derivative A 0 W Heteroarene
(A) 10 with a free base of general formuyga CR2 R3 HZNY-N QN R4 R6 R5
(C© wherein: Ii' 15 Wis selected fromOH, C, Br or a group OR8 O 20 in
whi ch R8 stands for Al kyl; -42- heteroarene stands in each case for a group
which is selected from/-Q7 814 7/ / 5/ @1AB' z2Q~iNiQ s
\' s\ NN @B537 4388 C', 7/ 1 N752z %s NNz 5~N)z s ON

alternatively through the use of special activation reagents such as hydroxybenzotriazole,
hydroxyazabenzotriazole, HATU (Kienhdfer, A. Synlett 2001, 1811-1812) or TBTU {Knorr,
R. Tetrahedron Lett. 1989, 30, 1927-1930) activated and with the free base of type (C})

converted to the derivatives of formulae (1) to (IX);

5
A compound according to the invention according to formutae (1) to {(IX) can be produced
by the conversion of an acid derivative A
0O
wW
Heteroarene
(A)
10
with a free base of general formula C
R2 R3
H,N—Y—N N R4
__/
R6 R5
(C)
wherein:
15

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

O

A~

R8 O

20 inwhich R8 stands for Alkyl;



353 758 7iJ7)3J zzNzs NNNs5s NNN3 wherein5 A B Q,
@, @B, A, &, B and Q7 in each case have the significance as defined in
nmore detail above and wherein the crosseg through bond for the heteroarenes
stands for a bond of the -C(O-Wgroup to a Catom of an aromatic ring of

t he heteroarene; 10 the heteroarene can be substituted once or a nunber of
times, as defined above and in the clains; Y, R2, R3, R4, R5 and R6 in each
case have the significance as defined above and in the clains, 15 and
wherein i ve ' MV group, the
appropria eetgral%lr%'e g?%néshﬁg?léﬂggaﬁ%ggf%é}og §%“é‘%\ﬁé':s %ﬁ@%ﬂp‘%ﬁﬁe free base of

general formula Cis actlvated by addition of activation reagents such as
hydr oxybenzotri azol e, hydroxyazabenzotriazole, HATU or TBTU. 20 Wis
preferably chlorine brom ne or CH particularly preferably chlorine or OR An
i nport ant as synthe5| ® of ﬂhese targe unds is the efficient
and cost - ct v 'UbT ing’ qary s %nfﬁe FS xtages. In the
producti on of ﬁb QLd[l 5 r413/5]pyr|d| e, i#ffortant structure
class of this %h@ ntumﬁ the Sy of the le oclelc base body is
performed via a cycloaddition reéctloﬁ of n- anlnoﬁyrldlne W th substituted

propiolic acid esters (Betti nett| . et al. J. em 2002, 45,
4594- 4597). Pre Lousl (he produ on ﬂf the p¥r re |m nary stages has
been achi eved by ny= >\
| N / |
B
7
8
7 =N >, Efﬁ\T/,?j) 7[f¢\7¢;N \
P2 2 \?/2
. Nw / Y/
6 N X N~ X, N
5 6 N 8 N/ 3

wherein
A, B, Q1, Q2, Q3, G4, Q5, @6 and Q7 in each case have the significance as defined in
more detail above and wherein the crossed through bond for the heteroarenes stands for a

bond of the -C(O)-W group to a C-atom of an aromatic ring of the heteroarene;

10  the heteroarene can be substituted once or a number of times, as defined above and in

the claims;

Y, R2, R3, R4, R5 and R6 in each case have the significance as defined above and in the

claims,

15
and wherein in the event that the substituent W is a hydroxyl group, the appropriate acid
group prior fo the conversion with the free base of general formula C is activated by
addition of activation reagents such as hydroxybenzoftriazole, hydroxyazabenzotriazole,
HATU or TBTU.

20

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

An important aspect in the synthesis of these target compounds is the efficient and cost-
effective obtaining of preliminary synthesis stages. In the production of the pyrazolo[1,5-



5 am nation with hydroxylam ne derivatives as fornmulated below ROR +
H2ZNOS-OHH -1 (a) 11" NMNMI R=H CHB N2 ROR 11 + iZNNO O (b)
N+ NH2 S8 R = Alkyl, Hal, CN Here theygpplication of reaction (a) is

| argely restricted to the conversion of pyridine or picoline, against which
the am nation of substituted pyridines according to reaction (b), because
of the high costs of using the am nation reagent

hydr oxyl am ne-O-nesityl sulfonic 10 acid ester, is Iim'ted In this

i nvention C esi s
for the p éﬂ@% %HF\p’g%ﬂ\%gﬁ%dugirg%S%Bpthgﬁlt%%edn%ﬁ ﬁgézg Tl 5-a ?ﬁ}gr&on t he
basi s of tlaeeHpdy issiformagd vig ﬁ@yd@@@tmryaeﬂoarﬁfﬁcﬁwﬂom{rlﬁi@ew ﬁfi’fétﬁfﬁverm on

th O (2, d C Legaul t,
O ' o Cal 2 oR Qi o< BRNBBYINE PRy LG Tyl 2062 R ASEAAT) Vel ondarc on
reacti on Wreviogalvibegroductien df the pidine prelimfnannsibgasdibrsieenaghisiedinnpl e in the

N °“‘,5”gd"ﬂﬁ‘%ﬂ%ﬁ"%ﬁﬁﬁff‘f@e&% Tt R

R
”
@ +  HN-O—5—0H . @ (a)
o
N

o NT |-

R =H, CH, NF,

| R
R i
() + oy — [ g
N N
NH, 80,

R = Alkyl, Hal, CN

Here the application of reaction (a) is largely restricted to the conversion of pyridine or

picoline, against which the amination of substituted pyridines according to reaction (b),

because of the high costs of using the amination reagent hydroxylamine-O-mesitylsulfonic
10 acid ester, is limited.

In this invention we describe an efficient and cost-effective method of synthesis for the
production of variously substituted pyrazolo[1,5-a]pyridine on the basis of the synthesis of
the necessary n-aminopyridine through conversion with O-(2,4-

15  dinitrophenyl)hydroxylamine in accordance with (c) (Legault, C. et al. J. Org. Chem. 2003,
68, 7119-7122) and subsequent cycloaddition reaction with propiolic acid esters, as
formulated by way of example in the following formula diagram (d);



in which Rx stands for 0, 1, 2, 3 or 4 identical or different substituents
sel ected from anong hal ogen, al kyl, al kyl carbonyl, phenyl carbonyl,

hydr oxyal kyl, cyano, trifluoromethyl, 5_and al kyl oxycarbonyl, * identifies
an unsubstituted CH group in which R is selected from hydrogen, alkyl,
phenyl and al kyl oxycar bonyl and in which R' stands for al kyl. An object of
the invention is therefore the production of a carboxylic acid derivative of
a pyrazolo[l,5-a]pyridine of general formula Rx 4 3 CO2ZR" 5 2 R s NON
10 7 through the conversion of a pyridine of formula Rx N 15 with

O (2, 4-di ni trophenyf) hydroxyl aggne into an n-am nopyridi gg of formula Rx
N+ NH2 -45- and sub®squent cyt¢ldaddition reaction Wixth a propiolic acid

ester of formula RR®KC R 5 i ch Rx stands 0, , 3 or 4
identical or diff t substi Nts sel ested-fr In no al ogen, (@l kyl,
al kyl carbonyl, phefgltar bonyl~ydggxyal kyl, cya : tri pethyl, and

al kyl oxycarbonyl, * identifies!lan undubst it ut ed Cﬁ groupland i'A which R and
R' are selected from anong hy(arpgen, al kyl , phenyIHZand 8 kyl oxycar bonyl . 10
SYNTHESI S OF THE HETEROARENE CARBOXYLI C ACI D DERI VATES: Production of
het er oar ene carboxylic acids of type A : Indolizine-2-carboxylic acid

X R"0,C Rx CO,R

- 1* + \ ——— — , d

N N )= (d)
NH, R N\

in which Rx stands for 0, 1, 2, 3 or 4 identical or different substituents selected from
among halogen, alkyl, alkylcarbonyi, phenylcarbonyl, hydroxyalkyl, cyano, trifluoromethyl,
5 and alkyloxycarbonyl, * identifies an unsubstituted CH group in which R’ is selected from

hydrogen, alkyl, phenyi and alkyloxycarbonyl and in which R” stands for alkyi.

An object of the invention is therefore the production of a carboxylic acid derivative of a

pyrazolo[1,5-a]pyridine of general formula

Rx 4 3 CO,R"

5 - 2
/R
6 N\N
10 7
through the conversion of a pyridine of formula

15 with O-(2,4-dinitrophenyl)hydroxylamine into an n-aminopyridine of formula



15 The production of the indolizine-2-carboxylic acid takes place by
synthesis of the indolizine-2-carboxynethyl ester according to the
literature (Bode, M L. Chem Soc. Perkings. Trans. 1993, 1809-1813) and
subsequent hydrolysis. For this 0.05 g (2.86 mvl) of the 2-indolizine
carboxylic acid nethyl ester are dissolved in 20 5 m nethanol and 5 m
THF. Then 2.5 m 2n NaCH are added and agitation takes place for 10 hours
at anbient tenperature. The reaction solution is concentrated in the rotary
evapor at or and diluted with water, and then washed wi th hexane, adjusted
with HJO to 3-4 and absorbed in djethyl ether. Follomnn dry|ng wth
MySO4 t he %’SIS\VE?RQWQQt eFlogadifpr tpaction withya pipriniic goidgséar of fsmyfap - “ 222 Me:
mz 161 (M). IR (Nad): 3429; 2924; 2852; 1741; 1664; 723. 'H NW\R (CDC 3,
360 MHz) 6 (ppm: 6.53-6.57 (m 1 H_H6); 7.67-6.72 (m | H H7); 6.88 (s,
1H H 1); 7.34 (d, J=9.0 Hz, 1 H, 7.87-7.88 (m 2H,H 3, H5).
Production of heteroarene carboxylic aci dsyof type A2: 30

Pyrazol o[ 1, 5- a] pyri di ne- 2- car boxyl i ¢ aci d,

pyrazol o[ 1, 5-a] pyri di ne- 3-car boxylic acid,

pyrazol o[ |, 5-a] pyri di ne-5-carboxylic acid,

pyrazoko[ 1, 5-a] pyri di ne- 6- carboxylic acid 5- nethoxypyrazolo[l

5-a] pyridine-2-carboxylic acid, 5- | pyrazol o dlne 2-

car boxyl i dn #hich Rxeigndsee @ rlodet AYS ‘d&W 8f difrgrest %‘-]béyii“lea Srﬁ? esleF Wyl i ¢
acid, 6 | -Aongh: ﬁ)’é! %t@ﬂdarb&wﬁbﬁyﬁyléhrmwhwbb@w icGan®s: ithuoromethyt,
6- chloropyrazolo ne-2- carb

6-f1 uor opﬁ”ﬁ?&%{xicaf)b%[] yt'qed‘it'ﬁ%i@ 'é%ﬁ”ﬁég@%eﬂ@"éﬂmdp a’f'ﬁé“ Wik Rednd Rofé hese

acid corrp%@%@fe'afhﬁdfgﬁmﬁ AGBodsn, GBSC bh&fdahd akixychiteh@t ure 5 (Bettinetti,
L. et al. J. : emé28&2€&45%429§ﬂﬁ597) iﬂTh)Je syn?hems of

5- netH@xypyrazoIo[l,S a] pyri di ne-2-carboxylic acid takes place anal agously
to the general conditions for synthesis of heteroarene carboxylic acids of
type (A2). 10 Yield: 0.28 |4720 . MP.: 220C. M5: mz 192 (M). IR (Nad):
3050 293§YMT11E13'5@%§HEJ!'@% QARENE GARRRXYLIGAEID BERIYAEESE (ppm): 3. 84

(s, C'ﬁ@buctﬁar??rr Kéleroaterle éarﬁéxyl%échgof{gdéA# 6); 6.82 (s, 1H H3);
7.09 (d H H4), d, J=7.5 Hz, 1 H H7), 12.96 (s, 1 H,
COOH) . lndolrzme 2- carboxyhc acid

15
The production of the indolizine-2-carboxylic acid takes place by synthesis of the
indolizine-2-carboxymethyl ester according to the literature (Bode, M.L. Chem. Soc. Perkin.
Trans. 1993, 1809-1813) and subsequent hydrolysis.
For this 0.05 g (2.86 mmol) of the 2-indolizine carboxylic acid methyl ester are dissolved in

20 5 mlmethanol and 5 ml THF. Then 2.5 ml 2n NaOH are added and agitation takes place
for 10 hours at ambient temperature. The reaction solution is concentrated in the rotary
evaporator and diluted with water, and then washed with hexane, adjusted with HCI to pH
3-4 and absorbed in diethyl ether. Following drying with MgSO, the solvent is evaporated.
Yield: 0.04 g (85%).

25  M.P.:222°C. MS: m/z 161 (M"). IR (NaCl): 3429; 2924; 2852; 1741; 1664; 723. *H NMR
(CDCl3, 360 MHz) d (ppm): 6.53-6.57 (m, 1H, H-6); 7.67-6.72 (m, 1H, H-7); 6.88 (s, 1H, H-
1); 7.34 (d, J=9.0 Hz, 1H, H-8); 7.87-7.88 (m, 2H,H-3, H-5).

Production of heteroarene carboxylic acids of type A2:

30 Pyrazolo[1,5-a]pyridine-2-carboxylic acid, pyrazolo[1,5-ajpyridine-3-carboxylic acid,
pyrazolof1,5-ajpyridine-5-carboxylic acid, pyrazolo[1,5-a]pyridine-6-carboxylic acid, 5-
methoxypyrazolo[1,5-ajpyridine-2-carboxylic acid, 5-methylpyrazolo[1,5-ajpyridine-2-
carboxylic acid, 5-trifluoromethyl-pyrazolo[1,5-ajpyridine-2-carboxylic acid,6-



15 The synthesis of 5-nethyl pyrazol o[ 1, 5-a] pyridine-2-carboxylic acid takes
pl ace anal agously to the general conditions for synthesis of heteroarene

carboxylic acids of type (A2). Yield: 0.43.9 (93%. MP.: 203C. M52 mz 176
(M). IR (NaCl): 3133, 3050, 1697, 1405, 1270, 937. 1H NVR (DVSO, 360 MHz)
6 (ppm: 6.87-6.90 (m 1 H H®6); 6.91 (s, 1 H H3); 7.52 (s, 1 H H4);

8.62 20 (d, J=7.4 Hz, 1 H HT7); 13.00 (br s, 1 H COON). 13C NWR (DWVMSO, 90
MHz) 6 (ppm): 163.6, 145.3, 140.5, 134.6, 128.2, 117.1, 116.9, 98.5, 20.6.
The synt h%?brﬁoﬁ}fraz%‘lé[‘? 'SfAJbeaﬂféEé Bé(ﬂbBWh@%z@)aoé-%h@r@iy%ldﬁ‘l Bejremeloxylic acid

t akes place anal agously ?enera conditions for synt hesi s of
heteroarerférQ%V’B‘(ﬁF\ﬂxlﬁcﬂUQ&Méazéfo[ §dpyridineCrearboxylieped. 0.54 g (84% . MP.:
230C. Ms: mz 230 (M) I R (NaCI) 3445, 1698, 1495 1460 1331, 1241. 'H
NVR (DWVBQ, 360 MHz) 6 (ppn): 30 (dd, J=7.4, 2. H H6); 7.32 (s, 1
H, H—3) g. f@@y(ﬂé'esrioﬁth%ﬂa@? cowpgver(taépkegﬁ'ﬁca aﬂijes@)"b?dllﬁthel't‘ﬂatuﬁﬁ 7); 13.34
(br .51 HeofibbhL ot 3C,NYBy (GA00gS, 0abikkedn(ppr) : 1630 (OCBH). 146,56
(CG7), 13 8 (C—2) 130.6 (C3a), 124 J="34 Hz, C5), 123.3 (q, J=
273 Hz, CF3), 118.0 (q, J=5 Hz, C6), 109 6 (q, J— 3 Hz, C4), 103.0 (C3).
The synt hegles,R e@isQfS’MB{J chnam%%bg Whirled? esm%xﬂﬁra%wkéscp@@é d takes

pl ace anal agously t nera con Ions for synthesis of heteroarene
car boxyl i @nat@ga@sibto thg g@nQrAngndmanfOé swthesipof hptgrpamne carppxylio aoids SHpe.  Ms:

mz 240 ( 242 ((Mr2)'). IR (NaCl): 3135, 3070, 1701, 1402, 1265, 920.
1H NVR ( 360 MHz) 6 (ppm: 7.12 (d, J=0.72 Hz, 1 H, H—3) 7.44 (dd,
J=9. 61912 YlejekloasgliTZ%.)H H5); 7.78 (dd, J=9.6 Hz, J=0.72 Hz, 1 H H4);

9.16 /

010 (5, bl S0 dSuiSuids 3 iy %?8“3%”?%5%@%@&8%@@
synt hesi s (BMS§, @ﬁ@ MH?WI(@Z@F @Fi(%-’-ﬂi] OePXIp A8 (dd, daf Sdley RiSdzad HaHtRKE82 (81, ace
car bosyl | CraEHEL ?i‘fﬁgrﬁ‘?’ﬂéqw@“’r 388 (A7 A 0TE 7B PR IR LY

196 (M), 198 ((M+2) . IR (NaQl): 3444, 3080, 1699, 1506, 1495, 1269

1063. {4H 1 rhbaale k busté (dd,
J=9. 51é¢z 'qiéssg’@‘gé;% ﬁ@ii&}@‘gﬁw gogp?)cﬂpy?'ﬁj é%&lﬁ e gc'ﬁga e%%ﬁ‘;éﬁ% agbysip (br
s, 1 H, H.tcyyhe gggeral conditions for synthesus of heteroarene carboxyllc acids of type A2)

Yield: 0.43 g (93%).

M.P.: 203°C. MS: m/z 176 (M"). IR (NaCl): 3133, 3050, 1697, 1405, 1270, 937. 'H NMR

(DMSQ, 360 MHz) & (ppm): 6.87-6.90 (m, 1H, H-6); .91 (s, 1H, H-3); 7.52 (s, 1H, H-4); 8.62

20  (d, J=7.4 Hz, 1H, H-7); 13.00 (br s, 1H, COCH). *C NMR (DMSO, 90 MHz) 8 (ppm): 163.6,
145.3, 140.5, 134.6, 128.2, 117.1, 116.9, 98.5, 20.6.

mz

The synthesis of 5-trifluoromethylpyrazolo[1,5-a]pyridine-2-carboxylic acid takes place

analagously to the general conditions for synthesis of heteroarene carboxylic acids of type
25  {A2).

Yield: 0.54 g (84%).

M.P.: 230°C. MS: m/z 230 (M*). IR (NaCl): 3445, 1698, 1495, 1460, 1331, 1241. '"H NMR

(DMSO, 360 MHz) & (ppm): 7.30 (dd, J=7.4, 2.1 Hz, 1H , H-6); 7.32 (s, 1H, H-3); 8.36 (s, 1H,

H-4); 8.97 (dd, J=7.4 Hz, 0.7 Hz, 1H, H-7); 13.34 (br s, 1H, COOH). ™C NMR (DMSO, 90
30 MHz) 5 (ppm): 163.0 (COzH), 146.6 (C-7), 138.8 (C-2), 130.6 {C-3a), 124.4 (g, J=34 Hz, C-5),

123.3 (q, J= 273 Hz, CF3), 118.0 (q, J= 5 Hz, C-6), 109.6 (q, J= 3 Hz, C-4), 103.0 (C-3).

The synthesis of 6-bromopyrazolo[1,5-alpyridine-2-carboxylic acid takes place analagously o
the general conditions for synthesis of heteroarene carboxylic acids of type (A2).
35 Yield: 0.27 g (70%).



NVR (DMSO, 90 MHz) 6 (ppm): 163.1, 145.7, 139.0, 127.1, 125.7, 121.3, 120.0,
100. 7. 15 The synthesis of 6-fluoropyrazol o[ 1, 5-a] pyri di ne-2-carboxylic acid
t akes pl ace anal agously to the general -gpnditions for synthesis of

het er oar ene carboxylic acids of type (A2). Yield: 0.17 g (71 %9. MP.: 245C.
M5: mz 180 (M). IR (Nad): 3135, 3080, 1698, 1510, 1494, 1269, 1064. 'H
NVR (DMSO, 360 MHz) 6 (ppm: 7.14 (d, J=0.9 Hz, 1 H H3); 7.43 (ddd, J=9.8
Hz, 8.4 Hz, 20 2.3 Hz, 1 H H®6); 7.88 (ddd, J=9.8 Hz, 5.9 Hz, 0.7 Hz, 1 H,
H4); 9. ORLEbp26HC. st nfz bRo (M) HRa2HiM)-2)" YL BFCINNER): CIMER07001 704z 46, (IppS) © 163. 1

156:0 (a. B30.drur20RS0, g w%z(% (534 wzéﬂdeo;ﬁruz,lw 3R racdiaide g sy
100. 7 (G 331.8 Bz, B aduta. 18 (daf J3e6 Bizos0eTeHE atH) 0Ky, DCI6gs) T8, HoF); tmne (;9.35

s~ ] pyr 1 o 8@%’”@&@%@ o RaanRR e s A LY A8 B o

aci d, 8-chbp@romoszol o[ 1,5- a]pyridin-5- carboxyl ic acid 30 0.10 g (0.6 mmol)
pyrazol o[ 1, 5-a] pyri di ne-2-carboxylic acid (A2) and 0.13 g (0.75 nmol) N
bronosuccinimde are mxed with 7 m chl orof ormunder a protective gas

at nospher ghabghthétid bf8-Edoro yraécﬁom%]gyraﬁneamaamk mcemaetaeéw@ce drigdydully
solvent is evaporated in t vacuu cl eani n% g h chroma ogr aphy
(CH2Cl 2- I\/E’C*Pge%ah%“dB'PBﬂfﬁEégmﬁes'%P ‘fo‘)‘???i‘ﬁl 8PLx 'Caﬁcﬂfff‘rqf&fpﬁe( ) car boxyl i c

aci d. 35 Yies: q35§gﬁo@3(73% -48- MP.: > 300C dec. MS: miz 240 (M), 242

mz 3, 177,152 DVBO, 360
) 19 1 M 2 VL toB @212 BNl 3044, 3080 foagl 4508 B8 1
J 8 9 Hz, 1ded11068.4H; Nl\aRzzéM(c;d) SQG@AI-YZ)UZ(ppﬂa?H’Id'l‘dnl =0.9 HEheH sy3;vese @ldof

3- chlorop razol o i C ac takes_pl ace anal agously

3 chi or oYL azol o by ALPYT D RS e car Byt iod aqLd, Lakes Blace and,aegust v,

type (A3)NMR @Ms0o 58 Mﬂizfé&?@ M1 145 308G 0deg7.1 M35, 71121 8962d.0/! 900. *ﬂ98
((M2)'). TR (Nad): 3396 9, 1633, 1604, 1504, 1403, 1348." 'H NWR

(DVBO, 360 MHz) b (ppm): 7.04-7.08 (m 1H, H5): 7.34-7.38 10 (m 1 H
H 6) ;157. 61nd @ntﬂes%cﬂ‘d‘ﬂuor&py‘n’bzoldgﬂﬁna];ﬂm@ﬁe@éargoxyﬂc—gcﬂté‘ﬁésibldde drfaibhous ?ace

synt hesi s of 3-bronopyrazolo[l di ne-5-carboxylic acid takes p
anal agousioyhe general condltlons for syntheSIS o heteroarene carboxylic’acids of type (A2).

Yield: 0.17 g (71%).

M.P.: 245°C. MS: m/z 180 (M*). IR (NaCl): 3135, 3080, 1698, 1510, 1494, 1269,1064. 'H

NMR (DMSO, 360 MHz) & (ppm): 7.14 {d, J=0.9 Hz, 1H, B-3); 7.43 (ddd, J=9.8 Hz, 8.4 Hz,
20 2.3 Hgz, 1H, H-6); 7.88 (ddd, J=9.8 Hz, 5.9 Hz, 0.7 Hz, 1H, H-4); 9.05 (br d, J=4.8 Hz, 1H,

H-7). "*C NMR (DMSO, 90 MHz) & (ppm): 163.1 (CO,H), 153.9 (d, J=236 Hz, C-6), 145.6

(d, J=3 Hz, C-3a), 138.3 (C-2), 120.0 (d, J=9 Hz, C-4), 116.8 (d, J=26 Hz, C-7), 116.3 (d,

J=41 Hz, C-5), 100.7 (C-3).

25  Production of heteroarene carboxylic acids of type A3:
3-bromopyrazolof1,5-ajpyridine-2-carboxylic acid, 3-chloropyrazolo[1,5-ajpyridine-2-
carboxylic acid, 3-bromopyrazolof1,5-ajpyridin-5-carboxylic acid, 3-chloropyrazolo[1,5-
alpyridin-5-carboxylic acid

30 0.10 g (0.6 mmol) pyrazolo[1,5-a]pyridine-2-carboxylic acid (A2) and 0.13 g (0.75 mmo!) N-
bromosuccinimide are mixed with 7 ml chloroform under a protective gas atmosphere and
agitated for 55 hours at ambient temperature. Then the solvent is evaporated in the
vacuum; cleaning with flash chromatography (CH,Cl,-MeOH : 90-10) produces 3-
bromopyrazolo[1,5-a]pyridine-2-carboxylic acid.

35 Yield: 0.11 g (73%).



to the general conditions for synthesis of heteroarene carboxylic acids of
type (A3). Yield: 0.13 g (87%9. 15 MP.: > 300C dec. Ms: mz 240 (M), 242
((M+2)'). IR (NaCl): 3382, 1643, 1577, 1383, 1467, 1396. 1H NWR (DMSO, 360
MHz) b (ppm: 7.38 (d, J=6.7 Hz, 1 H H6); 807 (s, 1 H H4); 8.25 (s, 1
H H2); 875 (d, J=7.1 Hz, 1 H H7). The synthesis of

3-chl oropyrazol o[ 1, 5-a] pyri di ne-5-carboxylic acid takes place anal agously
20 to the general conditions for synthesis of heteroarene carboxylic acids

of type é ¥O8543 M2
k(155 | Vs e ) Ko R

6 (bt 1483, vaoge ) NMRENS 6360 HERE (Hom)a 7.007% 1By m, 14, Kol 2397 2

8.63 (br dH, W}isbizd Jeghd Ht+17—bH?ﬁgaﬂqdur:tsmﬁzomhemroarene car boxyl ic
aci ds of type Ad: 4,5,5, T7-tetrahydropyrazol o(1l, 5-a]pyridine-2-carboxylic

acid, 4,5,6, 7- tetrahydropyrazolo[l 5- a] pyridi n-3-carboxylic acid,
4,5, 6, §- taweaéymﬁegs%f B%hi&%p?bﬁz@%@%ﬂpgﬁdﬂb-@ydarﬁb)@ﬁ:é’m@@kb@}éﬁébe@nal@QbLﬂslﬁO

0.20 g (1. yrazol o car Ci are
di ssol ved Fhelg?nﬁfap C%'B%Hﬁ'él orHygt ﬁpéhef&f%f?rﬁ-‘ %bwél' ‘% fgfd/é’gf 36 bar H2

pressure aiéld:88Cmy @% o0 m pressure tube for 4 hours. Filtering off of
Pd- char coal _and_redden

t et r ahydr Op¥r 523900?1195 ?*dwzl Yﬁﬁr{Mh"g%r((l%*@I) IR (Nefh: 33586, 9994639 94y (989 .

-49- MP. 15@489(03N534WHNW EﬁIWSQ); 3¢cﬂ\/|é-l¥§i§| mﬁi@ﬁ?@@ 1H, H5) 7.34-7.38
2867, 1717, 1215 81 (m 2H, H5);

1. 94- 3000 Wm1H2'Flr6)#%3(d 9= QréFtZthHe‘@o%Lbfdzflrﬁ'pm&ﬂH!ﬂ@s 4.11 (m 2H,
H7), 6.41 (s 1 H H3). 13C NWR (DVBO, 90 MHz) 6 (ppr’r) 163. 4, 142.2,
140.2, 105.4, 48.0, 22.7, 22.0, 19.6, 5 The synthesis

4,5,6,7- térthleélbf@iﬂ?@ﬁ?f é‘PEﬂ'B‘[Wra?DHbMW'H’@eﬁ @&?%ﬁ??'@ta&éﬁcﬂ'ﬁcﬁl@é@'aﬁ@éﬂ%

22«3{)323;1? Edgﬂgfbe‘h@%l g6t f&%ﬁth@bi@w h&RFoaberit (REh§liChciiebryAAD) e
Yield: 0.13 g ( 87°/y)
15 M.P..>300°C dec. MS: m/z 240 (M*), 242 ((M+2)"). IR (NaCl): 3382, 1643, 1577, 1523,
1467, 1396. 'H NMR (DMSO, 360 MHz) & (ppm): 7.38 (d, J=6.7 Hz, 1H, H-6); 8.07 (s, 1H,

H-4); 8.25 (s, 1H, H-2); 8.75 (d, J=7.1 Hz, 1H, H-7).

The synthesis of 3-chloropyrazolo[1,5-a}pyridine-5-carboxylic acid takes place analagously
20 to the general conditions for synthesis of heteroarene carboxylic acids of type (A3).

Yield: 75 mg (99%).

M.P.:180°C. MS: m/z 196 (M*}, 198 ((M+2)"). IR (NaCl): 3406, 3100, 1710, 1576, 1529,

1509, 1396. 'H NMR (DMSO, 360 MHz) 8 (ppm): 7.42-7.45 (m, 1H, H-6); 8.10 (s, 1H, H-4);

8.16 (s, 1H Hz, H-2); 8.63 (br d, J=7.1 Hz, 1H, H-7).

25
Production of heteroarene carboxylic acids of type A4:
4,5,6, 7-tetrahydropyrazolo[1,5-ajpyridine-2-carboxylic acid, 4,5,6,7-fetrahydropyrazolof1,5-
ajpyridin-3-carboxylic acid, 4,5,6, 7-tefrahydro-5-methylpyrazolo[1,5-alpyridine-2-carboxylic
acid

30

0.20 g (1.2 mmol) pyrazolo{1,5-a]pyridine-2-carboxylic acid (A2) are dissolved in 10 ml
ethanol and hydrated with 40 mg Pd/C 10% at 16 bar H; pressure and 80°C in a 100 ml
pressure tube for 4 hours. Filtering off of Pd-charcoal and reddening produces 4,5,6,7-
tetrahydropyrazolo[1,5-alpyridine-2-carboxylic acid.

35 Yield: 0.20 g (98%).



Yield: 0.30 g (37%. 10 MP.: 210C. M5 mlz 166 (M), IR (Nad): 3399, 2957,
2921, 1705, 1551, 1230. '"H NVR (DVMBO, 360 MHz) 6 (ppm): 1.75-1.82 (m 2H,
H5); 1.91-1.98 (m 2H, H6); 2.93 (t, J=6.4 Hz, 2H H4); 4.17-4.20 (t,
J=6.0 Hz, 2H, H7), 7.72 (s, 1 H H2). e synthesis of racemc

4,5, 6, 7-tetrahydr o- 5- net hyl pyrazol o[ 1, 5-a] pyri di ne-3-carboxylic 15 acid
takes pl ace anal agously to the general conditions for synthesis of

het er oarene carboxylic acids of type (A4). Yield: 0.197 g (96%. MP.:

%ggc HNENRW@)%%QC(%MA@G((NP iﬁe(Nééﬁ%m?gﬁ%n %@@77117%‘371]2153221%-& IQI@I% 115‘2‘0
(m 1H, @,)3601Midz):-2(ppm)( f 4181 (M, 8, HH)3594-d0 (=25, B-6)2. §ﬂ1¢=63,4Hz
1H, H4 Iyt H H7
P 213 @ ,%1 (—Fli% 4@)8146113 n‘r‘?H L=, @4'1%% 14 'ﬁi?_r;‘“@wf( B&%%h%t%% % )
het er oar en(@p@éﬂlﬁ@)élyﬂﬂ&?at‘}% %ﬁﬁ@ 287, 2&% 190l i zi ne- 1- carboxylic acid

The praduction of the indolizine-1-carboxylic acid takes place by synthesis

of the indolizine-I-carboxylic acid nmethyl ester in accordance with the
| i t er at ur eTevathgsislof 4Peth§-tetrahydrogyazolp[1,3-alpyridine-Brearhaxyliceist takes @lac®00,

1733-1737) o/t oaeugl . Cug@hg rﬁlﬁéﬁ‘s%r RnESK métaroge%egcﬁ@oxwﬁ% %fatg%%the

i ndoli zine ca ester are |ssolv and
5nm THF. ®dn 2.5 n 2n NaC]—I are added and agitation takes place for 10
hours at aﬁg eflg be(gp? ature The reaction solution is concentrated in the
rotary evaporato ‘diluted with water, then washed with hexane adj ust ed
with HOl tM. F’pl—?'@-@ Man/zat88dMo k4R i Ma@l): e'13I99J 2957h2921, Fa0%, d\ﬁﬁfhg12$|0y|H1t1|Mﬂt h

MySHA t he o t d ( 96-4L98C.

Ve iz 16DV CONPENERPr G124 Bl Pttt gk W2 o R o o
het er oar endz, @ik blefi()w i1é-4a2) (#s)=6f0 lﬂ&ﬁdﬂ a7, 7.78t(s ,a1Hnydﬂ*2)) ndol i zi ne- 2- car boxylic
acid 5 0.06 g (0.375 mml) indolizine-2-carboxylic acid (Al) are dissolved

in 10 M ethanol and hydrated with 13 ng Pd/C 10% at 16 bar HZ-pressure and
at 80C i n Ehelfyothesisf eansmies, Stbibtetbydre-ShoethyipyrireiodrG-alyyiddifie-gfcarpxylitar coal

and e\ﬁgporaqztid ﬁﬂe@ﬁ!a&@gnﬁ%o\ﬁép to e éjéh%?al conditions for synthesis of heteroarene

carboxylic acids of type (A4).
Yield: 0.197 g (96%).
M.P.: 163°C. MS: m/z 180 (M"), IR (NaCl): 3343, 2960, 2927, 2871, 1691, 1396, 1240,
780. "H NMR (DMSO, 360 MHz) & (ppm): 1.14 (d, J=6.7 Hz, 3H, CHa); 1.70-1.82 (m, 1H,

20 H-5); 1.97-2.11 (m, 2H, H-6); 2.39 (dd, J=16.3 Hz, J=10.3 Hz, 1H, H-4); 2.96 (dd, J=16.3
Mz, J=4.6 Hz, 1H, H-4}; 4.09-4.17 (m, 1H, H-7); 4.37-4.43 (m, 1H, H-7); 6.56 (d, 1H, 0.72
Hz, H-3).

Production of heteroarene carboxylic acids of type A5:
25  Indolizine-1-carboxylic acid

The production of the indolizine-1-carboxylic acid takes place by synthesis of the
indolizine-1-carboxylic acid methyl ester in accordance with the literature (Zhang, L. Feng,
L., Sun, L. Hu, Y., Hu, H., Synthesis 2000, 1733-1737) and subsequent hydrolysis.

30 Forthis 0.2 g (1.14 mmol) of the indolizine carboxylic acid methyl ester are dissolved in 5
ml methanol and 5 ml THF. Then 2.5 ml 2n NaOH are added and agitation takes place for
10 hours at ambient temperature. The reaction solution is concentrated in the rotary
evaporator and diluted with water, then washed with hexane, adjusted with HCl to pH 3-4
and absorbed in diethyl ether. Following drying with MgSQOy4 the solvent is evaporated.

35 Yield: 0.072 g (39%).
M.P.: 196-198°C. MS: m/z 161 (M"). IR (NaCl): 3362; 2925; 2853; 1633; 720.



5,6, 7, 8-tetrahydroindolizine-2-carboxylic acid. Yield: 0.20 g (98% . 10
MP.: 131-134C. Ms: mz 166 ((MtH)'), IR (Nad): 3135, 2951, 2867, 1717,
1215,771. '"H NWR (DMSO, 360 MHz) 6 (ppmkp-1.69-1.76 (m 2H, H6); 1.82-1.88
(m 2H, H7); 2.65-2.69 (m 2H, H5); 3.90-3.95 (m 2H, H8), 6.05 (s, 1 H,
H3); 7.17 (s, 1 H H1). Production of heteroarene carboxylic acids of type
A7: 15 1-cyano-2-net hylindoli zi ne-3-carboxylic acid The

1- cyano- 2- et hyl i ndol i zi ne- 3-carboxylic acid ethyl ester (0,05 g (0,21
mmol )) purchased from Anbinter, Paris (F) is dissolved in 5 m nmethanol and
5 mM THF. Then 2.5 m 2n NaOH are added and agitation takes place for 4
hours at difeAustion efipeteeaarere canhoxylic aeide of Bei:uti on is concentrated in
the rotar th water, then washed w th hexane,

adj ust ed vﬁeﬁﬁﬁﬁ}bﬁﬁgﬁz’@%cgﬂbﬁwf%ﬁ}&r bed in diet hyl ether. Follow ng drying
wth NgSO4 the solvent is evaporated Yield: 0.04 g (90%%. WMs: mz 201
((MH) ’5) . %&Ho‘ﬂﬂn&ﬁhz@ a@@é@ﬂ@a&é‘g@ﬂ@‘é Ht%sﬂ@édji‘n‘ 10 mit otRshof\End

| m dazo[ 1, di ne-'6- car |c acid e synthesis 0.1 g (0.57

ol )i i dygeqtepy wittn] BONGi R 08 SOhAoiRse ST LAt AT C da APO N BresAue
Resear ch Lt&lS’e for @%gtsf Rliterifd-5# bf BE-Eh&HbSsi BhY %gwﬁd?at%nr@f L 4R hrcﬁlﬂ@e 5 m THF

Then 5 i re added and agitation takes place for 4 hours at anbient
5 terrperat5ﬁ§3fﬁflﬁ@fmdéamqhé'ﬁeé’cﬁahqwhp@%d concentrated in the rotary

evapor at OrYéHDb%bg% vvlth wat er, then washed with hexane, adjusted with
HCl to é 4 and sorbed in diet h¥I et her. The aqueous phase is

I yophllpl sdUPEYI 3 r13dXe MBynizgl664MdHH N IR (NaClk 848 A95! s28GTs e, 18118, 7% + H

et hanol r t vent i por at ed.

iold: o QMBS ep A BApEy Hiod Tl i 2 MU dr el R ATl R

(Nadl): 327@ (m,@48 H-$% a@Qe't%tm @, kBl b darenk, bl dxly| (Bc1thdi-ds of type A9:

1,2,4-triazol o[ 1, 5-a] pyridine-2-carboxylic acid 15 The production of

thel, 2,4-triazol o[ 1, 5-a] pyri di ne-2-carboxylic acid takes place by
Production of heteroarene carboxylic acids of type A7:

15 1-cyano-2-methylindolizine-3-carboxylic acid

The 1-cyano-2-methylindolizine-3-carboxylic acid ethyl ester (0,05 g (0,21 mmol))
purchased from Ambinter, Paris (F) is dissolved in 5 ml methanol and 5 mi THF. Then 2.5
ml 2n NaOH are added and agitation takes place for 4 hours at ambient temperature. The
20 reaction solution is concentrated in the rotary evaporator and diluted with water, then
washed with hexane, adjusted with HCI to pH 3-4 and absorbed in diethyl ether. Following
drying with MgSQy, the solvent is evaporated.
Yield: 0.04 g (90%).
MS: m/z 201 ((M+H)").
25

Production of heteroarene carhoxylic acids of type A8:

Imidazo[1, 2-alpyridine-6-carboxylic acid



synthesis of the 1,2,4-triazolo[1,5-a]pyridine-2-carboxylic acid ethyl ester
in accordance wth the literature (Gonez, E., Avedano, C., MKillop, A,
Tetrahedron 1986, 2625-2634) and subsequgot hydrolysis. For this 0.05 g
(0.26 mol ) of the 1,2,4-triazolo[1,5-a]pyridine-2-carboxylic acid
ethyl-ester 20 are dissolved in 5 m nethanol. Then 2.5 m 5n NaOH are
added and agitation takes place for 4 hours at anbient tenperature. The
reaction solution is concentrated in the rotary evaporator and diluted with
wat er, then washed with hexane, adjusted with HCI to pH 3-4 and absorbed in
di et hyI ether and ethyl acetate. Follow ng drying with S the solvent is
evapor at ed;orsee w@ms ®1918-5¢ r@@@%“'qxﬁ'ﬁq[h Ta&’f'ﬁ'”e OnMarogHysC agd metivpytes |

Product i Or(Bﬂfnethﬁ‘éé?éﬁ Elde CEtdIoMYy(UKG) &6 idksoREd iy mi Abiancl and 5 ml THF.
Pyrazol o] ri dazi ne- 2- car boxy |c acid 30 Theﬁ{)r oduction of the

pyr azol of 1ﬁ§-“b'§] 'E?i//?” MaGHee 2ddeg ausJeitadion takgs placa ol hrues Blaeyiftthesi s  of the
di met hyl pwéﬁ%e}emré ﬁéﬂﬂeaxﬁdrp@m@m@c&mdh@a%@wmb %tﬁry' @gﬁ&@wr@ﬁa@mtw Wl"tlht he

literature Kobayashi , har m

1971, 210@62@&@)%%“@%@5&&% aawﬁtedwwrhbq?vg .DE* %ﬁan@é%ﬁrla%ﬂ diethyn. 35 For
this 0.20 ghérlTRe HH@&JS‘%&:&&‘% Iyophlhsed by freeze drym and then the residue is washed

di et hyl pyrazol %i dazi ne- 2 di carb g{l ate are suspended in 10 m
H2SO4 ( 40%Rut M h*?é‘ﬁ' Ef—‘df 5pllowing ﬁ'almgémm\"g_ @cherlvepida evarmmatedo-
sol ution ivgeigo@hsq (gﬁ%gwpft@fgsmbggg,%@éﬁgee and then to 0C. The cool ed
solution is neutralised wt and adjusted with HCO to pH 3. Then

it is AbsdBed/z W3diNtHY)- 'Ré"n’?@P .33 I1 ng drying with MySO4 the solvent is
evaporated. Yield: 0.045 g (28% white solid natter. 5 MP.: 263-265C). M::
mz 164 ((MrH)'). EFFIClENT SYNTHESI S OF SUBSTI TUTED

PYRAZOLJ FFreduptimrpbheiemargne camoxylieaeidsoi fyresi®: of substitut ed

pyrazol of 11 544}‘,%1(5{91?5%?@, ,gﬁ.,\éej %%{)ﬁé(gy,g is described 10 via the exanple of

production “of pyra al pyri -carboxylic acid. Production of
n- am nopyridi ne: N-am no- 4- hxdr oxynet hyI pyri di ni um 2, 4-di ni trophenol ate

15  The production of the1,2,4-triazolo[1,5-a]pyridine-2-carboxylic acid takes place by
synthesis of the 1,2,4-triazolo]1,5-a)pyridine-2-carboxylic acid ethyl ester in accordance
with the literature (Gomez, E., Avedano, C., McKillop, A., Tefrahedron 1986, 2625-2634)
and subsequent hydrolysis.
For this 0.05 g (0.26 mmol) of the 1,2,4-triazolo[1,5-a]pyridine-2-carboxylic acid ethyl-ester

20  are dissolved in 5 ml methanol. Then 2.5 ml 5n NaOH are added and agitation takes place
for 4 hours at ambient temperature. The reaction solution is concentrated in the rotary
evaporator and diluted with water, then washed with hexane, adjusted with HC! to pH 3-4
and absorbed in diethyl ether and ethyl acetate. Following drying with MgSQO, the solvent is
evaporated.

25  Yield: 0.010 g (23%) white resin.
MS: m/z 164 ((M+H)").

Production of heteroarene carboxylic acids of type A10:
Pyrazolo[1,5-bjpyridazine-2-carboxylic acid

30
The production of the pyrazolo[1,5-blpyridazine-2-carboxylic acid takes place by synthesis
of the dimethylpyrazolo[1,5-b]pyridazine-2,3-dicarboxylate in accordance with the literature
(Kobayaéhi, Y. Kutsuma, T., Morinaga, K., Chem. Pharm. Bulfl. 1971, 2106-2115) and
subsequent acid hydrolysis and decarboxylation.

35  Forthis 0.20 g (1.0 mmol) of the dimethylpyrazolo[1,5-b]pyridazine-2,3-dicarboxylate are
suspended in 10 mi H,SO, (40%) and then heated for 2.5 hours to 110°C. The reaction



15 0.75 g (6.89 mml) 4-hydroxynet hyl pyridine are droppered into a sol ution
of 1.50 g (7.54 mol) 0 -(2,4-dinitrophenyl)hydroxylamne in 10 n

met hyl ene chloride under a protective gas_atnosphere and agitated for 21
hours at anbient tenperature. Following the addition of diethyl ether the
precipitated solid matter is filtered off and washed with ether. The

product is used without purification for the next reaction. 20 Yield: 1,78 g
(84%. MP.:108C. Production of pyrazolo[1,5-a]pyridine carboxylic acids:

5- hydroxyrg%mﬁx @/&oyéa'te[ailnb%r@}é?a{ﬁérgmlﬁb éuwheﬁ&b@@wrhe B6led sa%&.swls ester 25

0.97 g (7 mol ) cal cium carbonat'e are ad sol ution of cget%yl
dry

mol ) N arfiedbalsed wigNaQmEaNhangyadiustad \M'Fﬁ |2|Cl4t°d3IH1$ tTﬁt@ph@ﬁéb%ﬁrbeqi A
DVF and Oél%rgFéléw%gmﬂh%wﬂﬁr IthE s@IGeAt i gr?; dpblfsd er droppered in. After 20
|

hours of agitation i ent tenperature 'tering off is performed, the
sol vent evaperGo4tg (Qa’?/e)wfﬁﬁﬁmén‘ﬂ#@br bed in water and 30 extracted with

di et hylk etyher. 2@@(%15&;@1 Ri9apt %‘?F ried with MySO4. Evaporation of the

sol vent and purification wth hronatography on silica gel (EtQOAc
benzi ne: 3-7) produces 5- hydroxynethylpyrazolo[l 5- a]pyridin 3-yl carboxylic

aci d met hydcrgs{eqT s?’NﬂhEgsooﬂ%Uhéﬂ?%EDﬁﬁuiﬁo@r@% y“ ta and the

further synthesis steps for obtal ning pyrazo -5- ylcarboxylic
acid are described in the Ilterature (Bettinetti, L. et at J. Med. Chem

N L e R

4- ((4- (12- miahibrepamniel of prosiction of-pyrazplo] bbelryeidinteyl-corboaylictasdd. pr oduct i on of
the type () aryl pi perazi nyl ami ne conmercially avail abl e 2-nmet hoxy- or
2, 3-di chl or ophenyl pi perazi ne, for exanple, can be alkylated with

br onobut yIRrhdbetiomotie-amimopyridite: Subsequent hydrazi nol ysis of the

i o i o e Re b hIBEER MR 16 caction T T

15  0.75 g (6.89 mmol) 4-hydroxymethylpyridine are droppered into a solution of 1.50 g (7.54
mmol) O -(2,4-dinitrophenyl)hydroxylamine in 10 ml methylene chloride under a protective
gas atmosphere and agitated for 21 hours at ambient temperature. Following the addition
of diethyl ether the precipitated solid matter is filtered off and washed with ether. The
product is used without purification for the next reaction.

20 Yield: 1,78 g (84%).

M.P.: 108°C.

Production of pyrazolo{1,5-alpyridine carboxylic acids:
5-hydroxymethylpyrazolo[1,5-alpyridin-3-ylcarboxylic acid methyl ester

25
0.97 g (7 mmol) calcium carbonate are added to a solution of 1.5 g (4.9 mmol) N-amino-4-
hxdroxymethylpyridinium 2,4-dinitrophenolate in 8 ml dry DMF and 0.45 g (5.3 mmol)
propiolic acid methylester droppered in. After 20 hours of agitation at ambient temperature
filtering off is performed, the solvent evaporated, the residue absorbed in water and

30  extracted with diethyl ether and the organic phase dried with MgSO,. Evaporation of the
solvent and purification with flash chromatography on silica gel (EtOAc benzine:3-7)
produces 5-hydroxymethylpyrazolo[1,5-a]pyridin-3-ylcarboxylic acid methyl ester.
Yield: 0.46 g (46%).



15 diagram OBr R2 + HONR3 R2 Xylol OV-~GR3 ONH2 -aR2 _-~ HZN ~
R3 d (Y= (CH2)4) 2.3 g (10 mmol ) 2, 3-di chl or ophenyl pi perazi ne (base) are
dissolved in 10 m xylol and 20 heated g% 70C. Then 1.4 g (5 mmuol)

4- br onobut yl pht hal i m de (dissolved in 20 xylol) are droppered in and the
reaction mxture is heated for 24 hours at 125C. Follow ng cooling of the
mxture to OC filtering off is perfornmed and the filtrate evaporated. The
-54- resultant N-4-(4-(2,3-dichlorophenyl)pi perazin-1-yl)butylphthalimde is

purified flask romat.o hy opn Si with ethyl acet XYield..4.0g
(o209 JheanAdfeabfide 7R e B8 siihes seotbte Goliho SRR U5l st hang)

i s dr oppeedrborylic aaidsars depeihed @nthefiiterature (Bettinetti, L. et al. J. Med. Chem. 2002, 45,
N-4-(4-(2,4§é41i gﬁ} or ophenyl ) pi perazin-1-yl)butyl phthalimde in 40 m ethanol.
The i xt uf8%14°¥dated for 3 hours with recycling and then cool ed to anbi ent
tenperature, the resultant solid matter is filtered off, and the ethanolic
solution i ed | Purification with flash
chrona?ogﬁiﬁﬁ%%@ﬁgmmwﬁﬁgg 8-2) produces the free base

4- (4-(2, 3-di chl orophenyl ) pi perazi n-1-yl)butylam ne. 10 Yield: 0.900 g (60%.
MB: niz 3Q1 él\/t 303 (‘(.:IVM)_'), 305 (M¥4)'); IR (NaC): 3397, 2939, 2817,
1641, 157Froduciisn offypoClptyigesiiogo 1152, 1118, 1023, 917, 791, 749, 698,
661. 1H N ; in( ' A - . Nain-4- 44 (t,
1276 s e o AP 3. o7
(m 4H, p¥Bgkvigniss-6. 99 (m 1H, phenyl H-5); 7.11-7.17

10

For the production of the type (C1) arylpiperazinylamine commercially available 2-methoxy-
or 2,3-dichlorophenylpiperazine, for example, can be alkylated with bromobutylphthalimide
in xylol. Subsequent hydrazinolysis of the phthalimide substituted structures provides the
type (A1) primary amine. This is explained by way of example in the following reaction

15  diagram:

o
/\/\/Br / \ R2
N + HN N
| __/ R3
O
O
o O
Xylol
¥ N/\/\/ \_/ R3

O
N2H2 N N‘@ R2
—_ -
HgN/\/\/ _/ R3

C1 (Y= (CH,),)

2.3 g (10 mmol) 2,3-dichlorophenylpiperazine (base) are dissolved in 10 ml xylol and
20 heated fo 70°C. Then 1.4 g (5 mmot) 4-bromobutylphthalimide (dissolved in 20 ml xylof)

are droppered in and the reaction mixture is heated for 24 hours at 125°C. Following

cooling of the mixture to 0°C filtering off is performed and the filtrate evaporated. The



15 (m 2H, phenyl H4, phenyl H6). Production of type C2 am nes:

4- (4- (3-chl oro-2- net hoxyphenyl ) pi perazi n- 1-yl ) butyl am ne, 4-(4-(2, 3-

di f I uor ophenyl ) pi perazin-1 yl)butyl am nes20 An alternative nethod of
synthesis for obtaining variously substituted type (C2)

phenyl pi perazi nyl al kyl amines is the reaction of the piperazine with a
cyanoal kyl hal ogeni de of appropriate chain | ength, as explained by way of
exanple in the follow ng reaction diagram 25 ~~( NBr + H\ ~NR2 --(~ ~)

~, J~ R3 Rfagukant NNBZ4XB 3- cﬁéﬂlc%&wen% at#al\i-yr)bu\yldﬁ%a(ﬁ%ldeeis%uriflé%?brﬂa%hO'VE R3=

CI) -55- The correspondi ng di substituted phenyl pi perazines ‘are

accessi bl éh'ioﬁfaé‘ﬁﬁjﬂp'hfaﬂﬂ %@ZWWQ‘F@K%’[@d anination of 2, 3-substituted hal ogen
aromatic Wq@g@r‘\% h piperazine: R2 R3 R2 R3 Li gand Hal + HN NH NaQt Bu H
t NJ\ / Toluene hus for the synthesis

4- (4-(3-ch Sﬂ'%@%ﬁﬁﬁd’&'@&%h}ﬂrﬂjﬂ%%&tﬁ@ ] e;cw yb’ijwﬁtaﬁmiés droggergd @@t Bu ( 14
mol ), 50, ggéaeﬁhsfo)ﬁ(olf N)-ﬁfeﬁfzaé §|c(ﬂ9r0‘§>h€mfli) pe'?é}_qh Q. gf])gutglpﬁ)tﬁgrﬁi'db% 4@ n‘frg{h%olar e

added to erazi ne ase) di §sol ved
di chl or oaﬁhgmmw@os hﬁﬂ*ﬁﬂior haugs with fQﬂyﬁéﬁ@ndAWé?O%d W@W@efﬁﬁerﬁﬁ%@wfﬁ@ to 70C

the m Xt Uk leSutRPL&R rhé’tté‘@ﬁlf%?éd off, %ﬁB%’ié‘éﬂ%éﬁonc s'oluth@ﬁ f%\apGratdifiniihd trate

then evaporated In order to obtain 4-(3-chloro-2

met hoxy ph&agyuThiRyefieationavith flapk phrorr@tcmr@of(ya‘t%CIzM@I@;NtesEtN 9RrB12) produces
4- (3~ chl Oy fRsd BRAXMPBIYLAIBIBRERMLRBrAR Jndlitfamifed MOI) Na2COB

10 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 (CDCl;, 360
MHz) & (ppm): 1.48-1.64 (m, 4H,CH>-CH,); 2.44 (t, J=7.6 Hz, 2H, CH;N); 2.64 (m, 4H, pip);
2.72-2.76 (m, 2H, HyN-CH_); 3.07 (m, 4H, pip); 6.93-6.99 (m, 1H, phenyl H-5); 7.11-7.17
15 {(m, 2H, phenyl H-4, phenyl H-6).

Production of type C2 amines:
4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-yl)butylamine, 4-(4-(2,3-
diffuorophenyl)piperazin-1-yl)butylamine

20
An alternative method of synthesis for obtaining variously substituted type (C2)
phenylpiperazinylalkylamines is the reaction of the piperazine with a cyancalkylhalogenide
of appropriate chain length, as explained by way of example in the following reaction
diagram:

25

/N R2

1. N62003 N /\/\/ N N
o H,N \__/

2. LiAIH, R3

C2 (e.g.: R2 = 2-OMe, R3= Cl)




are dissolved in 20 ml acetonitrile, heated for 15 hours with recycling,
then cooled to anbient tenperature and the solution evaporated in the
vacuum The residue is absorbed 15 in wager and the aqueous phase extracted
with nethylene chloride, this is dried (wmth MS04) and the solvent is
evaporated. Purification with flash chromat ography (CHCI 3- Et OAc: 1-1)
produces 4-(4-(3-chl oro-2-nmet hoxyphenyl)pi perazin-1 yl)butyronitrile. Yield:
0.4 g (3599 . Then 0.15 g 4-(4-(3-chl oro-2-met hoxyphenyl) pi perazin-1

yl )bUterﬁ’hé "cbllré'spfogdﬁ @@Bl)su@sﬁlﬁjted?&wé’iymré(ﬁﬁes' é?’e%cé@ssﬁﬂé’thﬂh@h'ﬁéhacﬁ&rlﬂer and
cooled to OC 8 solution (1 ether) is slomy
dr opper ed Catﬁlya%a@giatl@m pb%u?:fsak%%utgqi a@legera)aromaﬂéﬁpma@uwrmlperﬁ@ﬁﬁer ature.
Fol l owi ng cooling again to OC saturated NaHCO3 solution is added, filtration
is performed thRRBugh R3fritted glass filter with Oelme/Ngﬂ/OelR@e and

washing is obmed with neth ne chl or"Pdfe Evap n of\-the filtrate
produces 4-( 0-23 2 phen -1 an ne
Vield: 0.1438 0% Mz ., 29y )4) IR
(NaCl): 3386, 293 821, 1635, 84, 194uedd7H, 1251 132, 1001,
964, 782, 744, 680, 668. ' H NVR (CDCl 3, iﬁ; 5 (ppm) 1.60-1.67 (m 4H,

CH2- CH2) ; . 2. 41-2. 45 (m 2H, H2N-CH2); 2.61 (m 4H, pip); 3.14 30 (m 4H,
pip); 3.22-3.26 (m 2H, CH2N); 3.86 (s, 1H, OCH3); 6.79-6.82 (m 1H,
phenyl5 BheSfor (ridsynie8is@f K 4-(3<Blofd-Rimettioxyphertyhpiperakins)-ybuhddnifdd,3%0g-1. 8

a (4 (2. N doRmRai b4 o EAdDace e yP S s 99 40 a2 o8 & ey are

IF:)’Id g(egI gg |) gad%dnhgisd)? an el nhna:ﬂ;)qd:pmalzu;m Nfb\blgs@)zﬁﬁi?sd}mm (&1 rrWﬂthoroﬂk(Mb‘lOg

bt om nemaour g 2B Bma AR 24 R ophéatlBue i it Rl PEPTIB MBI 1o

115C. Fol teowenafun Giterad and tHetfitrate dehi evapsatadt in order to Gbtanti-ESathidresgper at ur e
ormed and the filtrate is evaporated to obtain 2, 3-

filte{)(ing Oh{ﬂxi er f. Bd
diflu opr msrbeglyégw{g Yield: 0.55 g (55% . The subsequent conversion to
4- (4- (2, 3Yed: loysog (m’lﬁ/e)nyl ) pi perazin-1-yl )butyl am ne takes place anal agousl y

over 2 1 LB G TUEDey e B N A B 08 9448 MBHa29853 1601
1585, 1504r,e diébﬁ&edlriﬁ@ ml! &24dnitrile, heated for 15 hours WIth recycling, then cooled to
ambient temperature and the solution evaporated in the vacuum. The residue is absorbed
15  in water and the aqueous phase exiracted with methylene chioride, this is dried (with
MgSO,) and the solvent is evaporated. Purification with flash chromatography (CHCls-
EfOAc:1-1) produces 4-(4-(3-chloro-2-methoxyphenyl)piperazin-1yl)butyronitrile.
Yield: 0.4 g (35%).
Then 0.15 g 4-(4~(3-chloro-2-methoxyphenyl)piperazin-1yl)butyronitrile (0.5 mmol) are
20  dissolved in 5 ml dry diethyl ether and cooled to 0°C. Then 1.0 ml LiAiH, solution (1 Min
diethyl ether) is slowly droppered in and agitation takes place for 1 hour at ambient
temperature. Following cooling again to 0°C saturated NaHCO; solution is added, filtration
is performed through a fritted glass filter with Celite/MgSO4/Celite and washing is
performed with methylene chloride. Evaporation of the filtrate produces 4-(4-(3-chloro-2-
25  methoxyphenyl)piperazin-1-yl)butylamine.
Yield: 0.143g (96%).
MS: m/z 297 (M"), 299 ((M+2)"), 301 ((M+4)"). IR: (NaCl): 3386, 2937, 2821, 1635, 1584,
1540, 1474, 1450, 1251, 1132, 1001, 964, 782, 744, 680, 668. 'H NMR (CDCls, 360 MHz)
8 (ppm): 1.60-1.67 (m, 4H, CH>~-CHy); 2.41-2.45 (m, 2H, H;N-CHy); 2.61 (m, 4H, pip); 3.14
30 (m, 4H, pip); 3.22-3.26 {m, 2H, CH;N); 3.86 (s, 1H, OCH;); 6.79-6.82 (m, 1H, phenyl); 6.95
{dd, J=8.0 Hz, J=8.0 Hz, 1H, phenyl H-5); 7.00 (dd, J=1.8 Hz, J=8.0 Hz, 1H, phenyl).



1143, 1007, 774, 714. 1H NWR (CDCl 3, 360 MHz) b (ppm: 1.47-1.60 (m

4H, CH2-CH2); 2.39-2.44 (m 2H, H2N-CH2); 2.61-2.65 (m 4H, pip); 2.71-2.75
(m 2H, CH2N); 3.12-3.15 (m 4H pip); §67-6.71 (m 1 H phenyl);
6.73-6.80 (m 1 H, phenyl); 6.92-6.99 (m 1 H, 15 phenyl). Production of
type C3 am nes: 4-(4-(2,3-di hydrobenzofuran-7-yl)piperazin-1-yl)butyl am ne,
4-(4- (chroman-6-yl) pi perazin- 1-yl)butylam ne 20 The synthesis takes pl ace
to begin with anal agously to the literature (Kerrigan, F. Tetrahedron Lett.

1998, 2219, ?ﬁ%?r)mmlbﬂw 8’2"" g'z @xsmh%«anérﬁ%}ngrp%z?n ?Vk/%&x?éﬁﬁ*e%é‘?r > Mol e i s

obtai ned wit Yo over redcti on

al kyl at ed pmﬁ%amg(@m \ArE 6!3@%96{;@%9&75 @d\'ﬁﬁ)tﬁﬂéﬁ@"ﬁ@} Oi4é &he(dhadi @-%f type
(C2) am n‘?@:) fﬁﬁ'glrédﬁeg gg’* gz#_nBla’{) andid.5d he(s rﬁmbgqhﬁ%gﬂlﬁeoz 3-difluorgbenzol |n0202 .

4-(4-(2,3 obenz |pera2|n-1y )butylamne. Yield: g
(86% over I t@'@@@aweﬂ%@y 18 wrsmﬂ@“ﬁs Follawing ceeling gh theyreadipgssolugiontp 23820,

(1?:%% 3§4g & (Banl\ﬁlzé ﬁamﬂe%étﬂ% f?ltje%ﬂgf off 153&&0{&9& 2nd %ﬂazflltrﬁz Qs e\égmérat&pt% ob%’{hmb"\%l_l

H2N- CHz) ; dﬁlue@pbﬁmyimperaplnp) 2.72-2.74 (m 2H OCHZ CH2); 3.15-3.21 30 (m

6H, pip, 61 (m 2H, O CH2-CH2); 6.69-6.71 (m 1 H, phenyl);
6.77-6. SGQQ&DOE{P%E@WI). The production of
4-(4- (chrJﬂnars»uese;quppii gawversion-ta 4y(H(B.atdiluphenienylipiresazin-dobbuiviaminp@éey to the

| |d: 0.058 g (57%
over o rod tuorﬁ'gg" OU%tO%M{’;%mﬁ%sﬁs %SC}%% é °f*‘}5'§q9?ha@:\ﬁ> od' 3354, 2933, g23(370
2814, 1866Xjeld:A7H3 4 8% over Xreadtivo@iepsl024, 870, 737. 1H NMR (CDCI 3, 360 M+z)
b 7
3 ggpn) A 41\15"‘%/%%%8 gﬂm n{l)kh%ﬁggﬁ‘f)zgskl_?@zsﬁgﬁ 1(5% ?dtg 4@?%*%3@?‘9@'7‘ )

O CH2- CH2-1C#2,) 1002, m21$dH(NMRZQDC®L—Q6Q\N292)5$Dm‘8) 0 7180 (i 4, CHaECHY 4. 27 (m
2h 0 5 Osdhla thiodn, 1BnTead: 2814285 (ﬁmm%wdh-z.rer(ﬁ.%mtﬂgu)%.@s% A

Tr ans- 4- ( dmadiil rmie 6 BY 16T/ Clim Hdk phegynB173y8.80 (m,(TH, mbend)k $92em 9P {pi Tor azi ne,
trans}él-( hﬁ%norret hyl cycl ohex- I -yl methyl)-1-(2,
p

3-dic vyl ) pi perazi ne

Production of type C3 amines:
4-(4-(2,3-dihydrobenzofuran-7-yl)piperazin-1-y)butylamine, 4-(4-(chroman-8-yf)piperazin-
1-yl)butylamine

20
The synthesis takes place to begin with analagously to the literature (Kerrigan, F.
Tetrahedron Lett. 1998, 2219-2222) until 2,3-dihydrobenzofuran-7-ylpiperazine has been
obtained with a yield of 54% over 4 reaction sieps. Then the free base is alkylated
analagously to the general conditions for the synthesis of type (C2) amines and the

25  resultant nitrile is reduced to 4-(4-(2,3-dihydrobenzofuran-7-y!)piperazin-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 (CDCls, 360 MHz) & (ppm): 1.43-1.63 (m, 4H,CH>-CH,);
2.34-2.40 (m, 2H, HoN-CHy); 2.62 (m, 4H, pip); 2.72-2.74 (m, 2H, O-CH,-CH,); 3.15-3.21

30 (m, 6H, pip, CHzN}); 4.56-4.61 (m, 2H, O-CH,-CH,); 6.69-6.71 (m, 1H, phenyl); 6.77-6.86
(m, 2H, phenyl).

The production of 4-(4-{chroman-8-yl)piperazin-1-yl)butylamine takes place analagously to
the general conditions for synthesis of type (C3) amines.
35  Yield: 0.058 g {57% over 2 reaction steps).



10 The synthesis of the am ne conponents w th nethyl cycl ohexyl net hyl - spacers
between am ne nitrogen and piperazine is perfornmed as follows: RR R3 NO
O /OH/NJ 1. LIAIH4, Et20 1 1. I1BX 2570.7eq TsCl 2. Piperazine,
NaBH(Ac)3 3. NaN3 | 3. Reduction MeO O N3 H2N (C4) 15 Starting with

1, 4- cycl ohexyl i dene di carboxylic acid dinethyl ester the conversion to 4-

azi donet hyl cycl ohex- 1-yl net hanol takes place in accordance with the
literature (Watanabe, T. Chem Pharm Bull.. 1995, 43, 529-531). Then

oxi dati on 9 hhesslcehys Naéﬁ sa%dumav@smmzlw' B4 47, t1h@1 qczavemr%ndl ng
phenyl pi per azi nes_an zi do pripary a a Oge

B P 15 730 Wb Bho St s E a1 J60180 b 4 BHEICH IR %
trans- 4- azjrdoAebLH LA gh@)leagyi w(medrd@?_yzde) QG$erQ4HOp|§ -l2.74 (m, 2H,

trans-4-azi donmet hyl_lé hanol "are di ssolved 1n 4_ni d ry DVBO and
fol | owi ng O-8hl=4deirehl 1126?-26302(@ SH( 6_:"?4%@}%8 (MBXH, pip); 4.24-4.27 (m, 2H, O-
(1- hydsoxyeH,-@HPERZY) 899609 @6, BHbhemgy 1 -oxide) agitated for 5 hours at

anbi ent tenperature. Then di et hyl et her and NaHCO3 sol ution are added -58-
and the organic phase is separated off. This is again washed w th NaHCC3
sol uti on q:}gdugﬁgrggf@ g@rérﬁmegver NgSO4 The sol vent is evaporated in the
vacuum Yield: 75 ? Ms: mz 167 (M); NaCl ): 2927, 2856 2097,
1723, 1452Traqwmwn(l@mf@lcm@bemiwdm@fhy%1((§ﬁ?ﬁthoxyp nyDpipgrazine, bpps-4-(4-

CH2- CHz2- - ]%9 9- 1.60 (m 1 H CH);
1.90- 1. 9?_aLm eth;{cﬁomz %&mcﬁ%H (ﬁ%'g%%ggbhm fiﬁaﬁ"é{lz CHZ-CH CHO) :
2.15-4024 (m 1 H CHCHO; 3.18 (d J=6.8 Hz, 2H, CH2N3); 9.63 (d, J=1.4 Hz,
1 H CHO ' y , 37.3,
20.8 20, ?heﬁﬁh%@@gﬂ_ﬁﬁgnﬁﬁq ?ﬁg%%t@wﬁﬂ’ﬁ@hﬂc@@&h&ylnﬁhyﬁ spatkr® betivbel

t r ans- 4- ( Amine AigrgemgnepieeRER Y Prifawpey as fellpwaet hoxyphenyl ) pi per azi ne
begi ns by dissolving 0.39 g (2.3 muol)

trans- 4- azi donet hyl cycl ohex- 1-yl car bal dehyde and

R2 R3

i

N

OgyOMe _OH ~
: 1. LIAH,, Et,0 : 1.1BX :
2,0.7eq TsCl 2. Piperazine, NaBH(Ac);
- -
3. NaN; 3. Reduction
MEQ 0 N3 H2N (04)

15

Starting with 1,4-cyclohexylidene dicarboxylic acid dimethyl ester the conversion to 4-
azidomethylcyclohex-1-ylmethanol takes place in accordance with the literature
(Watanabe, T. Chem. Pharm. Bull.. 1995, 43, 529-531). Then oxidation to the aldehyde,

20  reductive amination with the corresponding phenylpiperazines and reduction of the azido
group to the primary amine provide the type (C4) amines.

For the synthesis of irans-4-azidomethylcyclohex-1-ylcarbaldehyde 0.10 g (0.6 mmol)
trans-4-azidomethylcyclohex-1-ylmethanol are dissolved in 4 ml dry DMSO and following

25  addition of 0.21 g (0.77 mmol) IBX (1-hydroxy-1,2-benziodoxol-3(1H)-one-1-oxide) agitated
for 5 hours at ambient temperature. Then diethyl ether and NaHCO; solution are added



0.56 g (2.9 mmol) 2-met hoxyphenyl pi perazine in 15 m dichl onmet hane and t he
addition of 0.74 g (3.5 mmol) sodiumtriacet oxyborohydride. After 23 hours
of reaction at anmbient tenperature the mkxture is washed w th NaHCG3
solution, and the organic phase is 15 concentrated and purified with flash
chromat ogr aphy (Et OAc benzine: 1-1). Yield: 0.78 g (97%. IR (Nad): 2919,
2851, 2812, 2095, 1500, 1450, 1240. 'H NMR (CDCI 3, 360 MHz) 8 (ppm:
0.87-1.05 (m 4H, CH2-CH2); 1.47-1.50 (m 2H, CH); 1.80-1.91 (m 4H,

S‘%) CH:Z%) i4an% dt@ém(gqnlc]ph;,s& g?ega?altécc:il_l %&N@ |Q)a§a|% v%%héﬁhttﬁ'ﬁal—%@(@@lﬁoﬁ%n& m m4H

4H phenywyaterﬁﬂg dipditvesMgSOs. The solvenz is evaporated in the’ vacuum.

trans- 4- (an:ﬂp ycl ohexyl met hyl ) - 1- (2, 3-di chl or ophenyl )p| pera2| ne
t akes pl aceI under |§ge%f| cal conditions. Yield: O. 803‘80' 859 25 | R

2930, 2818VS:a8E11871W0k IR:AN7R!): 202782856,128RR 172BC1452 D@s. @@&HHZ@ 872
1.06 1 ¥ 1
29 Egl g’(bt%mgfh‘?mcﬁ%(m 214 B éez bﬁ%@é@%ﬁ §1 |31 éﬂbb mc‘i=HC4HH@)'2p'|;ﬂ 5 14
(d, J=6.4 ¥B0 (neHH. @#2!\[‘3}391 (0% 25, 67, QH@H%a@@rz)omn EHoClint

h I = 1 [ 7
?22”2 Mﬂé@b”&@s&?@%&ﬁ ”9 Mgﬁb%? 5180(%"% %2 2I4 CIJ‘ 31% 631(% 4 4J’-%Fﬁe'g(am ne
component GH@hs%W(&rﬁGﬁnﬁ@Mﬂ'z W@P@h@)@‘lil 97@535%91‘)1@ 3(723 298 29.2,253.

nmet hoxyphenyl ) pi perazine is produced by preparing a solution of 0.40 g (1.2

mmol ) trans- 4-(4-azidomethyl cycl ohexyl nethyl)-1-(2- et hoxyphenyl) pi perazi ne
in 10 Iff nierrnibiesiandtranhé-(hadiiemethyioyciohexgimsting B(2toethoxyrhesyinirarazion i s

201 L2t o0 undct R ATPSPR 8ol ) S 2BoBAN SO AR A IR AU R Ther
BoePRes b AT PR

t he sol vent va ora e vacuum an

chr omat og rcaiﬂwg e @Hmlﬂme@m*ymmﬂnermwemﬁ ml CB@ﬂomi%tba@B ad the agidtigo &f

i ght ye 2811

1500 190 74805 iAol rokdfichoniie (AMRE 28 ot redHig o iy
CH2- CH2) ; tamp&aturgthe(mixture i, washpd with NaHLGgsolutionjand the anlqpmels 91 (m 4H,
CH2- CH2) ; 7 2H, 5
CH2ND | § cé é%ﬂr%%d aiﬁ plﬂ'ﬁﬁ%Wlﬂ%%ﬁ%&ﬁﬁg}a&hﬁ ét%écg%en%m@ g CI—|3 o :
6. 84- 7. 01Y@¢+d 08 g (PFehyl ). 13C NMR (CDCI 3, 90 MHz) b (ppn): 152.3, 141.5,
122.7, 12Qr9NathBod1o, b4d1, D12, 2095, 1500, 1450, 1240. 'H NMR (CDCls, 360 MHz) 5

(ppm): 0.87-1.05 (m, 4H, CHz-CH,); 1.47-1.50 (m, 2H, CH): 1.80-1.91 (m, 4H, CH,-CH.);

2.21 (d, J=7.1 Hz, 2H, CH.Npip); 2.59 (m, 4H, pip); 3.08 (m, 4H, pip); 3.14 (d, J=6.4 Hz,

20 2H, CHuNs); 3.86 (s, 3H, CHs0); 6.84-7.01 (m, 4H, phenyl).

The synthesis of trans-4-(4-azidomethylcyclohexylmethyl)-1-(2,3-dichlorophenyl)piperazine
takes place under identical conditions.
Yield: 0.80 g (85%).

25  IR: (NaCl): 2930, 2818, 2801, 2096, 1577, 1448. 'H NMR (CDCl;, 360 MHz) & (ppm): 0.87-
1.06 (m, 4H, CH,-CH,); 1.44-1.59 (m, 2H, CH); 1.81-1.90 {m, 4H, CH>-CH,); 2.21 (d, J=7.1
Hz, 2H, CH,Npip); 2.57 (m, 4H, pip); 3.05 (m, 4H, pip}; 3.14 (d, J=6.4 Hz, 2H, CHoN;);
6.92-8.97 (m, 1H, phenyl); 7.10-7.16 (m, 4H, phenyl). *C NMR (CDCl;, 90 MHz) 8 (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.

30
The amine component trans-4-(4-aminomethylcyclohex-1-yimethyl)-1-(2-
methoxyphenyl)piperazine is produced by preparing a solution of 0.40 g (1.2 mmol) trans-
4-(4-azidomethylcyclohexylmethyl)-1-(2-methoxyphenyl)piperazine in 10 ml methanot and
the addition of 0.10 g Pd/C 10%. The suspension is agitated under an Hp-atmosphere for

35 23 hours at ambient temperature. Then the solvent is evaporated in the vacuum and
purified with flash chromatography (CH,Cl,-CH;OH-NEtMe;: 90-8-2).



65.7, 55.3, 53.9, 50.7, 48.7, 35.3, 31.4, 30.9, 30.4. For the production of
trans-4-(4-am nonet hyl cycl ohex-1-yl nethyl)-1-(2,3 10

di chl orophenyl ) pi perazine 25 m dry THE %905 ml Li AIH4 solution (1 Min THF)
is added to a solution of 0.20 g (0.52 mmol)

trans- 4- (4-azi donet hyl cycl ohexyl met hyl ) -1-(2, 3- di chl orophenyl ) pi perazi ne
and heated for 8 hours with recycling. The solution is evaporated in the
vacuum and purified by flash chromatography (CH2C 2- CH3OH NEt Me2: 90-8-2).

15 Yield: \69@33946?;@%&; |bht%‘étlovyeil| owoil). Ms: 356 mz (M), 357 ((M+2)"),
v

(coal 5. SBSi 2102080 (an P04 2081 00D 40y 745 YR (pChy 1

CH); 1. 43-3b0H4 fﬂ(gémb" 0, ssH) DsJ(m8@chﬁ§»C(-m 1448, 1.§%8n GI1=IP)CH)21 18- 1(56 (rd, =ﬂ4 1 HZ

2H, H2N- oH

35775 20 czwiﬂfm Tt ey £ Big. o7 Wiﬁhéa\%ﬁz Ssp@udth o8 A,
phenyl ¥. GHNb §9(H-‘r A piEXAYBh, ml\ﬂ?w (s, BHATH,0) 168425 01 (m, 4H,
N-4-(4-(2- et but yI I 0. 019
ndol 21 n@rr‘»‘%nilﬁ IR (e 00615 %p”sg?se%@i’gsiﬁz?i,ﬁdép GIRRICE 0,019 0
chl ori de. g@.ﬂ‘sﬁ_@ 59_(9, 8@ 7 ramr, 354,812 BEA, go.e. added. Then 0.042 g (0.13 nmmol )
of the TBTU dissolved in 0.5 m dry DVE are slowy droppered in at 0C and

agitated for 15 30 minutes at anbient tenperature. The reaction solution is

agai n COO'F%@tﬁéJprQ&J@BH oﬁtrar%ouguuhmnwﬂfeﬂ%@alﬂahgx-ﬁ@lrﬂ&hﬂw 2 3- _
4- (4- (12 met hoxyphenyl ) - pi perazi n-1-yl ) "hf)
met hyl8ne dspRheaYRipETazinaZp &3 diy Hidg ! Oﬁlé' Lr"é'&eﬁP'HHO 1X’Y‘u'? 5“&'5 aSS%F%%d | n

CH2Cl 2 andoyasheflo vb Gho Satmhal ﬁ%mgﬁﬁﬁdémbmwmwlm@mwm (%3l | owi ng

drying of the organic phase wth t he sol vent I s_evaporated and
purified WWQ@@W”S@'E?T@GH%B@F%H fqrhfgprs it rgeyclings Bie 8V iS viel d: 39 ny

819 -6 - 1558;
(910 b el A P ey 100 B . 1

CH2- CHR) ; 99:88)-(t, J=6.9 Hz, 2H, CH2N): 2.65-2.70 (m 4H, pip); 3.08-3.11
SmS lller plYﬁBld 0313%(:?6°/§)2(||gﬁﬂgem?|GHZNHCO) 5? 86 (s, 3H 0343) 6.39 (br t,
’ MS '355 m/z (M) 357 ((M+2)"), 359 ((M+4) ) IR (NaCI 337(5 2913 2843, 2817, 1577,
1448, 778. "H NMR (CDCl,, 360 MHz) 5 (ppm): 0.85-0.98 (m, 4H, CH»-CH,); 1.19-1.31 (m,
1H, CH); 1.43-1.52 (m, 1H, CH); 1.80-1.88 (m, 4H, CHz-CH,); 2.19 (d, J=7.1 Hz, 2H, H,N-
CH;); 2.563-2.56 (m, 6H, pip, CH,Npip); 3.06-3.08 (m, 3H, pip); 3.17-3.20 (m, 1H, pip);

20  6.94-6.96 (m, 1H, phenyl), 7.10-7.15 (m, 2H, phenyl).
SYNTHESIS OF THE EXAMPLE COMPOUNDS

Example 1:
25 N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide

0.019 g indolizine-2-carboxylic acid (0.12 mmol) are dissolved in 4 mi dry methylene
chloride. 0.07 ml (0.42 mmol) dry DIPEA are added. Then 0.042 g (0.13 mmol) of the
TBTU dissolved in 0.5 mi dry DMF are slowly droppered in at 0°C and agitated for 15
30  minutes at ambient temperature. The reaction solution is again cooled to 0°C and a
solution of 0.034 g (0.13 mmol) 4-(4-(2-methoxyphenyi)-piperazin-1-yl)butylamine
droppered in to 4 ml dry methylene chloride at 0°C. After 1 hour the reaction mixture is
absorbed in CH;Cl; and washed with saturated NaHCO; solution and water. Following
drying of the organic phase with MgSQ, the solvent is evaporated and purified by flash
35  chromatography (SiO;; CH,Cl,-CH;0H:98-2).
Yield: 39 mg (81%).



5 H1); 6.68 (ddd, J=1.1 Hz, J=6.6 Hz, J=9.1 Hz, 1 H H7); 6.84-6.87 (m 1
H Harom; 7.91- 7.02 (m 3H, Haron); 7.33 (d, J=9.1 Hz, IH H8);
7.74-7.75 (m IH, H3); 7.87 (dd, J=7.1-604z, J=0.9 Hz, 1 H HD5). 13C NWR
(CDCI'3, 90 MHz) b (ppm: 164.9; 152.2; 141.1; 132.8; 125.4; 123.9; 122.9;
120.9; 119.8; 118.2; 113.9; 111.8; 111.2; 97.1; 89.3; 58.1; 55.3; 53.4;

50.4; 39.3; 27.6; 24.2. 10 CHN (%: C24H30NA®2 x 0.5 H20O Cal cul ated: C
69,37; H 7,52; N 13,48 Actual: C 69,07; H 7,30; N 13,46. Exanple 2:

N-4- (4- ( Snveml mm&mmehﬁmwwwla)(ﬂiaggf2913’3n2a+agI1B®ut1ysls'emzbﬂd 124p;203¢,car bam de

i 240 (M50 AR CRHSY 0 AT oy 57 el el Pk 2 Boliciois. “Tooe,

1554; 1525H, GR39; 2.65420 (ﬁﬁ&H w NVEB-6 FBC34H36P); BHZ)3.62 (rapzH, Cﬂ?mﬁ:ct}. 68 (m

315 ﬁ?ﬁ?@ﬂ 049 7L 35%1%'2MH?§3§&¢&%@)53 @635@ 5% et} *h 35

(br t,5J=B- &Ba (dddHu=NHER) J=66 H2; JB. BBz (1R, HL7}16.84-637 (A, B8 H-afons ,7©1H

R Wil sdant e 1 H?Hzé*mi#w S

Hz, J= 1 BHHZJ 0b ke, 1H, 2-9M°C NMRICOL,, 86 MHz) Blapprb): Hie4 g 852.2;71444; 1325 (m 1 H,

l(_;g?’f) 22 E 1%%%’ é%Z gﬂ.i%;_‘é 11%392 1§32H§§3 %qh%gﬁ‘] 2@%%25?305%@238@%2) 6

119. 8; 115@,2 3@4@7@ 2418.9; 111.8; 97.0; 58.9; 58.1; 53.7; 50.0; 39.4;
27.6;.24.2. C H N ( C24H29CI NACR. 0. 3 H2O Cal cul ated: C 64, 49; H 6,69; N
12,_531,02Ac{%J5|\':(‘|’7°<E %4'455'40#857 20N 12,46. 30 Exanple 3: N-4-(4-(2,

3- di chl or gplaeEMd) CicREITARI nsz;whé,ham{Uanmg,gr;m 2,301 qalwi de  Synt hesi s

anal ogous to exanple 1. 35 Yield: 30 ng (57%. -61- MP.: 179C. M5 mlz 444
(M), 446 ((M2)+),448 ((Mr4)'). IR (Nad): 3427; 2925; 2852;

Example 2:
N-4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-ylibutylindolizin-2-ylcarbamide
15
Synthesis analogous to example 1.
Yield: 41 mg (75%).
M.P.: 157°C. MS: m/z 440 (M"), 442 ((M+2)"), 444 ((M+4)"). IR (NaCl): 3321; 2936; 2811;
1626; 1554; 1525: 1250; 1142; 739. "H NMR (CDCls, 360 MHz) & (ppm): 1.66-1.68 (m, 4H,
20  CHz-CHy); 2.48 {t, J=6.9 Hz, 2H, CH,Npip); 2.62-2.66 (m, 4H, pip); 3.11-3.18 (m, 4H, pip);
3.47-3.52 (m, 2H, CH.NHCO); 3.86 (s, 3H, OCHj3); 6.35 (br t, J=5.0 Hz, 1H, NHCO); 6.49-
6.53 (m, 1H, H-6); 6.58 (br s, 1H, H-1); 6.69 (ddd, J=9.1 Mz, J=6.6 Hz, J=1.1 Hz, 1H, H-7);
6.77 (dd, J=8.0 Hz, J=1.8 Hz, 1H, H-arom); 6.94 (dd, J=8.0 Hz, 1H, H-arom); 7.00 (dd,
J=8.0 Hz, J=1.8 Hz, 1H, H-arom); 7.33 (d, J=9.1 Hz, 1H, H-8); 7.74-7.75 (m,1H, H-3); 7.85
25  (dd, J=7.1 Hz, J =0.9 Hz, 1H, H-5). ®C NMR (CDCls, 90 Mhz) & (ppm): 164.9; 148.6;
- 146.5; 132.8; 128.7; 125.4; 124.6; 123.9; 123.3; 119.8; 118.2; 117.0; 113.9; 111.8: 97.0;
58.9; 68.1; 53.7; 50.0; 39.4; 27.6; 24.2.
C H N {%): Co4HzgCIN,O,+0.3 H,O
Calculated: C 64,49; H 6,69; N 12,53; Actual: C 64,57; H6,72; N 12,486,
30
Example 3:
N-4-(4-(2, 3-dichlorophenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide

Synthesis anailogous to example 1.
35 Yield: 30 mg (57%).



1631; 1529; 1244; 1043; 731. 1H NMR (CDCI3, 360 MHz) b (ppm): 1.64-1.70 (m
4H, CHzZ- CH2): 2.50 (t, J=6.9 Hz, 2H, CH2Npip): 2.63-2.69 (m 4H, pip):
3.04-3.08 (m 4H, pip); 3.47- 3.52 (m 2¢. CH2NHCO); 6.33 (br t, J= 5.1 Hz,
1 H NHCO; 6.49-6.53 (m 1 H H6); 6.58 5 (s, 1 H H1); 6.69 (ddd, J=9.1
Hz, J=6.6 Hz, J=1.1 Hz, 1 H, H7); 6.92 (dd, J=7.3 Hz, J=2.3 Hz, 1 H,
Haron); 7.10-7.17 (m 2H, Harom; 7.33 (d, J=9.1 Hz, 1 H, H8); 7.75-7.76
(m 1H, H3); 7.87 (dd, J=7.1 Hz, J=1.0 Hz, 1H, H5). 13C NMR (CDCI 3, 90

M) 6 7
123) o (1 ligﬂi) 17919@4w% rri]/253-442(M 1%&([\/1@% 48 g@l 49). ||i¥ﬂaé|g 3u27: 2'9125};2.8%23 "

27.7: 24. é531id5@<a1r?ﬂ|4e1%3 Kﬁh AR @-Qﬁ[ﬁvI3QBW§r(9PTb|1p§§rbz9ﬁ“i4 ,CHz-

I but [ = Yi el d:
Ze) o {939@@9} QZS'OQt 3= abw bancﬂ?qmﬁymslse‘sw (AN %%@0&%3%%%946@) 233;?72

1626: 1556521'510%"' @WCOM@E (b 7= 51‘+HN|\7|#' Sim) 1 HBbK)°
iH62p|15p)70 s&*ﬂ-l HH) @Q(c@dz)lw@ ?l—lﬁﬁJa‘éG Hi J=@| ‘BHzHﬂ-l H?H 6@2’%’9'..&)73 Kz, %Q%bfélt (m

13 4
J= 5.0 HHziTHH- lemb% -4‘97@@3:‘ nﬁrom ﬁ334%)1-9é@71k*s'*8| 7i—|}5ﬁ§)(m 20

El—g?og) 711@% 3%'(1' 87‘8@599?1%7) 1@HI§L4¢143 r&@) (1413 l(\lﬂm(dm@g @@MHﬁ%pﬁwg (m7 ég
(dd, J=6. $649; 1594 13405 13,9127 5,187 4 1%@%6(@%9311% M85 1488phis & 164. 9;

1515 (ddyi o g Gohibs; deaFspatriaa, 1C Phenyl C-2); 143.9

(dd, ' Jc_c=13.9 HZ, 1Jc.F Hz, '1C Phenyl C-3); 141.9 (dd; 3J=5.5 Hz;
43=2. 10 rz, 1c PhenyICI), 132.9, 125.4; 123.5 (dd, 3J=8.3 Hz, 4J=4.9 Hz, 1C,
25 phenylgk ol23.9; 119.8; 118.2; 117 0; 113.9; 111.8; 109.9; 96.9; 58.0;
53.2; 50.4; 4; 27.7; 24.3. Exanple 5: N-4-

4- (2,
3- di hydr oﬂ%@o@&@ﬂuqmgmqnyﬁprg@rﬁa@rfnyf)hutﬂfydqlfz Yicerbasidezi n- 2- yl car bami de 30
Synt hesi s anal ogous to exanple 1. Yield: 47 ng (94%. MP.: 159C. M5 mz
418 (M). IR (NaC): 3323; 2941; 2817, 1634; 1557, 1267, 1146; 753. 1H NWR
(CDCl 3, 38wtm9amﬁqugyﬁ)tee&ar6®eﬂ 68 (m 4H, CH2- CHZ) 2.48 (t, J= 6.9 Hz,

15  Yield: 46 mg (93%).
M.P.: 170°C. MS: m/z 412 (M"). IR (NaCl): 3316; 2946; 2812; 1626; 1556; 1502; 1266;
1142; 767. "H NMR (CDCls, 360 MHz) 5 {(ppm): 1.62-1.70 (m, 4H, CHx-CH); 2.46 (t, J= 6.9
Hz, 2H, CH,Npip); 2.61-2.64 (m, 4H, pip); 3.11-3.13 (m, 4H, pip}; 3.46-3.52 (m, 2H,
CH,NHCO); 8.29 (brt, J= 5.0 Hz, 1H, NHCO); 6.49-6.54 (m, 1H, H-8); 6.57 (s, 1H, H-1);

20 6.63-6.71 (m, 2H, H-arom, H-7); 6.74-6.80 (m, 1H, H-arom); 6.91-6.98 (m, 1H, H-arom);
7.33 (d, J=9.0 Hz, 1H, H-8); 7.75 (d, J= 1.2 Hz, 1H, H-3); 7.85 (dd, J=6.9 Hz, J=1.1 Hz, 1H,
H-5). *C NMR (CDCls, 90 MHz) 3 {ppm): 164.9; 151.5 (dd, "Jc.c=10.4 Hz; "Jc.-=244.1 Hz,
1C, PhenylC-2); 143.9 (dd, "Jc.c=13.9 Hz, 'Jc.r=246.9 Hz, 1C, Phenyl C-3); 141.9 (dd;
3J=5.5 Hz; *J=2.1 Hz, 1C, PhenylC1); 132.9; 125.4; 123.5 (dd, ®J=8.3 Hz, “J=4.9 Hz, 1C,

25 phenylC-4); 123.9; 119.8; 118.2; 117.0; 113.9; 111.8; 109.9; 96.9; 58.0; 53.2; 50.4; 39.4;
27.7; 24.3.

Example 5:
N-4-(4-(2, 3-dihydrobenzofuran-7-yl)piperazin-1-yl)butylindolizin-2-ylcarbamide
30
Synthesis analogous to example 1.
Yield: 47 mg (24%).
M.P.: 159°C. MS: m/z 418 (M"). IR (NaCl): 3323; 2941; 2817, 1634; 1557; 1267; 1146;
753. '"H NMR (CDCls, 360 MHz) 5 (ppm): 1.66-1.68 (m, 4H, CH,-CH,); 2.48 {t, J= 6.9 Hz,
35 2H, CHyNpip); 2.67 (m, 4H, pip); 3.17-3.22 (m, 6H, O-CH,-CH. ,pip); 3.46-3.51 (m, 2H,
CH,NHCO); 4.59 (t, J=8.8 Hz, 2H, O-CH.-CH,); 6.38 (br t, J= 4.8 Hz, 1H, NHCO); 6.50



35 2H, CH2Npip); 2.67 (m 4H pip); 3.17-3.22 (m 6H, O CH2-CH , pip);
3.46-3.51 (m 2H, CH2NHCO); 4.59 (t, J=8.8 Hz, 2H, O CH -CH2); 6.38 (br t,
J= 4.8 Hz, 1 H NHCO,; 6.50 -62- (ddd, J%6-9 Hz, J=6.6 Hz, J=1.2 Hz, 1 H,
H6), 6.59 (s, 1 H H1),; 6.66-6.70 (m 2H, Harom H7); 6.77-6.81 (m 1
H Harom,; 6.86 (dd, J=7.3 Hz, J=1.1 Hz, 1 H Harom; 7.33 (d, J=9.0 Hz,
1H H8); 7.75 (dd, J=2.1 Hz, J=1.1 Hz, 1H, H3); 7.86 (dd, J=7.1 Hz, J=1.1
Hz, 1 H HJ5). 13C NW\R (CDCI 3, 90 MHz) b (ppm: 164.9; 151.1; 136.2; 132.8;

127.5; 12 = 3 1 o,
57 10 71" 5(?6:3 J56192t-3z% 6%2—1;5 Q 13214% 8, QJ& €59 gisliiH H- 11)1(56%3;'1)1('31 Qll-loiLllélro

N- 4- ( 4- ( 2- wfgmggy%ﬁéwl;lﬁ"rﬂ,@;%xﬁsﬁ (@8 =73 B2 121 1%, TH, ESORY .35,

yl ) butyl - Hrmnw @elzgl 9[75 (&d, a;kpylrmzduma H/i T= haml Hes dH)JS'FﬂtI-EeaHSM{Za' ogous
to exanpl e Yj e rra react St é : 108C. IR
(Nadl ) : 34%H 812 @Nfﬂﬁd@f’% 4 %ééppwtzi% 91%%1 11”@4%*3 & WRS @k 3, 360

MHz) 65(ppis:o; 12@6 1197é« 01812; 4, 10H6.6:HAB:9; 31 4.8; 87.47 (0582415302081 §9.4; 2. 67
15 (m 4H,_pip 0 (m 4H pip); 3.50-3.55 (m 2H, CHZNHCO) 3. 86 (s 3H,

CH3O): 6. 801, ﬁ@f‘r@ 5H, phenyl, H6); 7.21-7.25 (m 1 H, H5); 7.30 (br s,

1 H NHCO; 7.60 (br d, J=8.9 Hz, 1H, H4); 8.33 (d, J=7.1 Hz, 1H, H—7).73C
NVR (CDCl 3. 90 MHz) 6 (ppnm): 161.0, 152.3, 143.3, 141.4, 140.1, 128.6,
124.6, 12Examplei0H 118.2, 118.0, 114.5, 111.2, 85.0, 58.2, 55.3, 53.5,

50. 6, 39.29y.4 gZ (@-me?ﬁ’oﬁph@fg/ é& E}a%n(f’/}%éa?ﬁ HesiBhbia e o@@{'f%&]ﬁ}zﬁﬁh 25icePbahide H

5.80; N 14.40; Actual 1;" N 14. 44.
N- 4- (4 (2- met hoxyphenyl) pi perazin-1-yl)butyl-3-chi oropyrazol o[ 1,

5-a] pyri digfindieklsCRERABLIR exdmply®d hesi s anal ogous to exanple 39. Yield: 55
ng (61 % 0oogv}’gr Srea%tal on seieps?) MP.: 121 C. M5 mz 441 (M), 443

(( ME2) ') ; Y['W(T@CH‘Q (7498 9ver 2@agtionzgans). 1668, 1635, 1545, 1500, 1240. 1H NMWR
(CDCl 3, 3%’ 'VH%J & |éRRHl:t) 1@53:3-26759&&”284!7* 16@'8‘2153"12%50@ 1%5 139\1r&R49 (m 2H,
CHeNet p) - (CDCI feo MHz) 5 (ppm): 1. 65 1 74 4H CI-P-(?H 2 45 249 A i CH2|¥HCO)
3, ppm m 2); (m 2H, CH2Np p); 2.6
15  (m, 4H, pip); 3.10 (m, 4H, pip); 3.50-3.55 (m, 2H, CH:NHCOQ); 3.86 (s, 3H, CH;0}); 6.84-
7.01 (m, 5H, phenyl, H-8); 7.21-7.25 {(m, 1H, H-5); 7.30 {br s, 1H, NHCO); 7.60 (br d, J=8.9
Hz, 1H, H-4); 8.33 (d, J=7.1 Hz, 1H, H-7)."*C NMR (CDCls;, 90 MHz) 3 (ppm): 161.0, 152.3,
143.3, 141.4, 140.1, 128.6, 124.6, 122.8, 121.0, 118.2, 118.0, 114.5, 111.2, 85.0, 58.2,
55.3, 53.5, 50.6, 39.2, 27.6, 24 4.
20  CHN (%):Cx3HzBrNsO,
Calculated: C 56.79; H 5.80; N 14.40; Actual: C 56.71; H 5.91; N 14.44.

Examplie 11:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-chloropyrazolo[1,5-aJpyridin-2-ylcarbamide
25
Synthesis analogous to example 39.
Yield: 55 mg (61% over 2 reaction steps). _
M.P.: 121°C. MS: m/z 441 (M"), 443 ((M+2)"); IR (NaCl): 3332, 2937, 2815, 1668, 1635,
1545, 1500, 1240. "H NMR (CDCls, 360 MHz) & (ppm): 1.65-1.74 {m, 4H, CH,-CH,); 2.45-
30 2.49 (m, 2H, CH;Npip); 2.67 (m, 4H, pip}; 3.10 {m, 4H, pip); 3.50-3.56 (m, 2H, CH.NHCO);
3.86 (s, 3H, CH;0); 6.84-6.89 (m, 1H, H-6); 6.90-7.01 (m, 4H, phenyl); 7.20-7.27 (m, 2H,
NHCO, H-5); 7.61 (br d, J=8.9 Hz, 1H, H-4); 8.31 (d, J=7.1 Hz, 1H, H-7). "*C NMR (CDClj,
90 MHz) & (ppm): 160.9, 152.3, 141.9, 141.3, 138.6, 128.5, 124.2, 122.8, 121.0, 118.2,
117.2, 114.4, 111.2, 101.0, 58.1, 55.3, 53.4, 50.5, 39.1, 27.6, 24 4.
35



3.86 (s, 3H CH30O; 6.84-6.89 (m 1H, H6); 6.90-7.01 (m 4H, phenyl);
7.20-7.27 (m 2H, NHCO, H5); 7.61 (br d, J=8.9 Hz, 1 H H4); 8.31 (d,
J=7.1 Hz, 1 H H7). 13C NW\R (CDCI 3, 90g4Hz) 5 (ppm: 160.9, 152.3, 141.9,
1413, 138.6, 128.5, 124.2, 122.8, 121.0, 118.2, 117.2, 114.4, 111.2, 101.0,
58.1, 55.3, 53.4, 50.5, 39.1, 27.6, 24.4. 35 -63- Exanple 12:

N-4- (4- (2- met hoxyphenyl ) piperazin-1-yl)butyl-5-nethyl p yrazolo[1l, 5-a]p
yridin-2- ylcarbam de 5 Synthesis anal ogous to exanple 39. Yield: 60 ngy
(50% over @xa{ngagtﬂzon steps). MP.: 119C. Ms: rrlz421 (M) I R (NaC1) 3411,
3336, 2937, 2871, 1662, 1500, 1240. 1H NMR VHz)) (ppm:
1.65-1.72 ’tlﬁr(4z(?{mwmf)p@e@£mcEyf)@iy’-@mé" szaéafoﬁ &BIPY('WP 22H CH2Npi p) ;
2.66 (m arbdibe 3-11 (m 4H, pip); 3.49-3.54 (m 2H CH2NHCO; 3.86 10
(s, 3H, O,; 6.66 (d, J=7.1 Hz, 1 H H6); 6.85-7.01 (m 5H, phenyl, H3);
7.25 (br s, 1 H NHCO; 7.33 (s, 1H H4); 8.23 (d, J=7.1Hz, 1H H7). CH

N (% : @4%M%§émghgg@&an@@§938 H 7.41; N 16.61; Actual: C 67.99; H
7.51;

N- 4- ( 4- (2 ‘ﬁ@'ﬂh‘é@(?ﬁﬂ@@l{?l%’ﬁﬁ%éﬁa&ﬁ?ms@pw)but yt - 6- br onopyr azol o[ 1,

5-a] pyri digp2- Mlsa@@rmgnmﬁiwﬁm Irp@wc@rsah@gmg tgsreéaﬂp%sﬁ%ow ¢d4b. 1§85 ng
(84% over 2 reaction ste (

i
R NG ) N8P Chea80 MbBLS (pr B A e LR Y Nvl\ﬂ/h( et gl ) M)
5, (PP - dgPBel NG 248 (iOHE: R 2 arRof o 4 i, SHEORIMICOF S (m
aH, pip) ( o NG

cH3O) :106. ga.-3H, GB_LHthB B d sﬁéﬁwZ) AH7HeB); §.85-701HM, ﬁHspherwl 3y 72:5} (bF$; 114 H,

br s,
W7y R MR BT RN T S T e s Ga 5

139. 7, 1286 N {%x( zlemMng 120. 9, 119 6 118 1, 111.2, 108.1, 98.8, 58.1,

55.3, 53 doa il 3Bs3s 4761 N2 G ACLH W (g (RISAIRRR Cal cul ated: C
56.79; H5 N 14.40; Actua

15 Example 13:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-bromopyrazolof1,5-ajpyridin-2-ylcarbamide

Synthesis analogous to example 39.
Yield: 85 mg (84% over 2 reaction steps).
20 M.P.: 104°C. MS: 485 m/z (M"), 487 {{(M+2)"); IR (NaCl): 3320, 2937, 2815, 1662, 1552,
1502, 1240. 'H NMR (CDCls, 360 MHz) & (ppm): 1.65-1.73 (m, 4H, CH,-CH,); 2.45-2.49
{m, 2H, CH.Npip); 2.67 (m, 4H, pip); 3.12 (m, 4H, pip); 3.49-3.55 (m, 2H, CH,NHCO); 3.86
(s, 3H, CH;0); 6.84-7.01 (m, 4H, phenyl); 7.07 (s, 1H, H-3); 7.20-7.23 (m, 1H, H-5); 7.28
(br s, 1H, NHCO); 7.49 (d, J=9.6 Hz, 1H, H-4); 8.51 (br s, 1H, H-7). *C NMR (CDCl;, 90
25 MHz) 5 (ppm): 161.7, 152.3, 148.5, 141.3, 139.7, 128.6, 127.4, 122.9, 120.9, 1192.6, 118.1,
111.2, 108.1, 98.8, 58.1, 55.3, 53.4, 50.5, 39.2, 27.6, 24.3.
C H N (%):C23H2sBrNsO»
Calculated: C 56.79; H 5.80; N 14.40; Actual: C 56.39; H 5.94; N 14.29.

30 Example 14:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-methoxycarbonylpyrazolo[1,5-aJpyridin-2-
ylcarbamide

0.12 g (0.5 mmol) pyrazolo[1,5-alpyridin-2,3-dicarboxylic acid dimethyl ester, 0.24 g (1.0
35  mmol} 1-(4-aminobutyl)-4-(2-methoxyphenyl)piperazine and 4.0 mg (0.08 mmol) sodium



30 Exanpl e 14:

N- 4- (4- ( 2- met hoxyphenyl ) pi perazi n-1-yl ) butyl - 3- met hoxycar bonyl pyrazol o[ 1, 5-a
] pyridin-2- ylcarbanmde 0.12 g (0.5 mmolg4.

pyrazol o[ 1, 5-a] pyri di n-2, 3-di carboxylic acid dinethyl ester, 0.24 g (1.0 35
mmol ) 1-(4-am nobutyl)-4-(2-nmet hoxyphenyl ) pi perazine and 4.0 ng (0.08 nmol)
sodi um -64- cyanide are mxed with 2 m Methanol in a pressure tube and
agitated for 62 hours at 50C. Then the solvent is evaporated in the vacuum

in order boynlyab 'ﬂﬁliébevvlm QQfHﬁﬁethan\él ﬁlaqaregs@ét%e(aﬁl%%gﬂa%'?ar 621462 af R (NaCl) :
3286, 2940, 2815, 1683, 1660, 1502, 1444, 12 NVMR 5 (CDCl 3, 360

Mo 6 ( B, Thok thomsoNent i evapprateitio ipouging? bplee ot ahe POAOND ). 3. 67
(m 4H, Piild: 63108869, 4H. plp) 3.56-3.61 (m 2H, CH2NHCO): 3. 85 (s, GH
CH30O) ; @) 01 4H h |

6)) Z JBLPs BAD°Ea I ONAG) B2BS, 2940125 15 bho 1080 5511444, 1540, Ha) HMBA (br d.

2°6. 1 4t Goth, 0Nz GRrbOT o 77 H4N@%c¥-§)€2%5(m@ PP

121. o; 12011 BiH, pirg; 208 fmeAH, pin)1 3-58-3.60n, @€H, S NHOEE; 385 63 34, CHRO} 4. CB’-D(SB

§|91£71 727 %@t%ﬁ S 68@ 7'1)1\'(n6 B %éﬂﬁ#@@%@}ﬁnﬁm %)Cﬂhglﬁ!} (nf> 1A Hes); 8.Hi56. 80;

N 4- ( 4- (Z(Qﬂdd#rﬁr@ b'lZoHrhe'T'r’ﬂ) )Spﬁ"p@f Qz4-r$—7f H?I 1)"!)[!1? Q@Snféf ﬁoww%hy@w\ﬂ%zol o[ 1,
5-a] pyri dj c',‘bé,’l% gohg )W(Capqg 5N, h%élsswmlwwg wmz@ A4 o4idt hopgddi ti onal

purification mat ogr ap @é ield:" 0,20 g
(78% 10 M 121.0.129¢, 1182, %1504 E(N'D‘)')G 8, Qi(&m@ﬂ )522565@5(%%4?7? 24.R (Nadl):

3471, 328 1685, 1660, 1577, 1238. 1H NMR (CDCI3, 360
MHz) 6 ( eﬁﬁq%%‘“’ 9%)4 259'1'331H CH2-CH2); 2.49 (t, J=7.1 Hz; 2H, CH2Npip);

2.65 (m (4? culpteg)0®ﬂswwom14ﬁﬁpactu@ ﬁ2 %, g5. (CmN ‘24—174042NHCO) 4.01 (s,
3H, CH3O); 6.91-6.94 (m 1 H, phenyl), 7.04-7.08 (m 1 H, 25 H6), 7.10-7.16
(m 2H, phenyl), 7.46-7.51 (m 1 H, H5), 8 14-8.17 (m 1 H H4), 8638.66
(m 1 H Examplel3:03 (br s, 1 H NHOO). 13C NVR (CDCI3, 90 Miz) 6

(pp
165. 55 168 45(4 (f%ﬁ&'g’%'?%gg@%p'f% 1-yl}§§yl%—m%%%xycar&3r§dp};raz?:%}1 §Ja];§|y%3'm42

124. 4,7 12
ylcarbam:de

Synthesis analogous o example 14 with additional purification by flash chromatography
(CH,Cly-MeOH: 95-5).

20 Yield: 0,20 g (78%).
M.P.: 149°C. MS: m/z 503 (M), 505 ((M+2)"}, 507 ((M+4)"). IR {NaCl): 3471, 3280, 3097,
2044, 2819, 1685, 1660, 1577, 1238. 'H NMR (CDCl;, 360 MHz) & (ppm): 1.67-1.80 (m,
4H, CHy-CH,); 2.49 (t, J=7.1 Hz; 2H, CH;Npip); 2.65 {m, 4H, pip}); 3.05 (m, 4H, pip); 3.57-
3.62 (m, 2H, CH,NHCO); 4.01 (s, 3H, CH30); 6.91-6.94 (m, 1H, phenyl), 7.04-7.08 (m, 1H,

25  H-6), 7.10-7.16 (m, 2H, phenyl), 7.46-7.51 (m, 1H, H-5), 8.14-8.17 (m, 1H, H-4), 8.63-8.66
(m, 1H, H-7), 10.03 (br s, 1H, NHCO). *C NMR (CDCls, 90 MHz) & (ppm): 165.5, 160.5,
151.3, 150.0, 142.3, 133.9, 129.7, 128.3, 127.5, 127.4, 124.4, 120.5, 118.5, 115.1, 100.6,
58.2,53.2,52.2,51.3,39.7, 27.3, 24.3.
C H N (%):C4Hz7N504

30  Calculated: C 57.15; H 5.40; N 13.88; Actual: C 57.00; H 5.34; N 13.86.

Example 16:
Trans-N-(4-(4-(2-methoxyphenyl)piperazin-1-yl)methylcyclohex-1-yl)methylpyrazolof1,5-
ajpyridin-2-ylcarbamide

35



58.2, 53.2, 52.2, 51.3, 39.7, 27.3, 24.3. CHN (% :C24H27N503 30

Cal cul ated: C 57.15; H 5.40; N 13.88; Actual: C 57.00; H 5.34; N 13. 86.
Exanpl e 16: Trans-N-(4-(4-(2-nmethoxyphenyd.) pi perazin-1 yl)nethyl cycl ohex-1
yl ) met hyl pyrazol of 1,5- a]p yridin-2-ylcarbam de 35 -65- 0.025 g (0.15 nmol)
pyrazol o[ 1, 5-a] pyri di ne-2-carboxylic acid, 0.026 g (0.17 mmol ) HOBt and
0.035g (0.17 mmol) N, N -dicycl ohexyl carbodiimde are mxed with 3 m dry

nmet hyl ene chloride and agitated for 0.5 hour at anbient tenperature. Then a

sol ution gfp28 Q645(ané|§? r@fEGlb[)l 5-a]pYr|d|ne-2 carboxﬂlc amd 0. 026 g (0.17 mmol) HOBt
trans-4-(4-am norrett_}/l cycl oh yphenyl )'pi perazine is

dr opper ed@sd D880 £0.57 mmabel. h&rﬂ@h@f—"ﬁ‘l&’@?i dirgida a&%ﬁ“ﬂx&f‘ hfml dry mriviene,

anbi ent t&ﬂ@%@éd&%‘gztaﬂﬁor@@ﬂdm AHmSHtitempBRieS, T‘h%nfa' slomﬁroﬁ%fgfotmwdet he
sol ution evapor at in the vacuum Purification is fl ash chromat ogr aphy

(CH2CI 2- MBOH!) tonssh-(4-amisperethyieyeigheobl-1- (%rnpethownb@yl)meraﬁnf@@romﬁr)ed

(Nadl)s 3¢Sz S%QHethﬁ%chI&%%nd]agﬁZted]f% hckiPs amﬁi@nt]té erai.tﬂ'éorhtg 34. H
NVR ( CDCl 3, 4H, CHz ex); 53-1.62

-Cycl o
(m 2H, d%séwt@ﬁ@(maﬁ@! l%gltqr@d oﬁamtwlutm evapgrategdn ﬁwe\sapuurz %@r'f(catlom 6.7
Hz, 2H, i m 4H, pi 3.32-3.36 (m 2H,
CHZNHCO) %@g%bﬁg?m%a%ré&%%éﬁ?w@% oagz’tﬂém( 5H, phgnSI) H-6) | 7.05((br s, 1
H H3), YleEBﬁ#n]sB%J%) 2H, H5, NHCO, 7.58 (br d, J=8.8 Hz, | H H4),

8.38 (br mPJ'rZQ &. M?s; n{ltzlrb1 tﬂné)mﬁ%@g%g(@ﬁ ?2849028115 M#r) 1535( HBE) 162. 1,
152.2, 148.0, 141. 17

113. 510 111500, 1840, 97346 NMR5®D§I3,§§0MH23@ (mpmw‘@wg (r:a; 4|34CH3-03@10F@X 30. 4.

Exanpl e 1?5-162m2 C lohex): 1 88 (1, J=10.7Hz, 4H, CHp-cyclohex 232dJ67Hz
Tr ans- N-(4? (( H F1((:)3';copeé)nl (ltperazﬁﬁ (fzmgc F

ohex 1- ‘met hyl p
T e i p o ot S b B QL SpnEHELD 46 nbd b HGDE e L
Y| eld: 13 ( )
((M+4)") 3%&@6% Bzmz@zgn %%ﬁggeﬁ%%gﬂ Z'(g%%i%ysg ngg]'.' 16 'M'@,lm 3% e
(CDal 3, 3@50@3@5 58 (rshdy8.8 biz8 SHIH, 4.8 (b1, JEpHz, TH, H- 79 BN (CDCla, 90
15 MHz) 8 (ppm): 162.1, 152.2, 148.0, 1413, 141.1, 128.4, 123.6, 123.0, 121.0, 1192, 118.2,
113.5, 111.1, 97.9, 65.3, 55.3, 53.7, 50.1, 45.3, 38.3, 34.7, 31.2, 304.

Example 17:
Trans-N-{4-(4-(2,3-dichlorophenyl)piperazin-1-yl)methylcyclohex-1-yl)methylpyrazolo[1,5-
20  ajpyridin-2-ylcarbamide

Synthesis analogous {o example 16.

Yield: 13 mg (16%).

M.P.: 138°C. MS: m/z 499 (M), 501 ((M+2)"), 503 ((M+4)"). IR (NaCl): 2920, 2844, 1669,
25 1635, 1557, 1448, 1239. 'H NMR (CDCl3, 360 MHz) & (ppm): 0.83-1.11 (m, 4H, CH,-

cyclohex); 1.50-1.61 {(m, 2H, CH-cyclohex); 1.85-1.90 (m, 4H, CH,-cyclohex); 2.17-2.22

(m, 2H, CHxNpip}; 2.50-2.58 (m, 4H, pip); 3.05-3.19 (m, 4H, pip); 3.36 (t, J=6.4 Hz, 2H,

CH,NHCO); 6.82-6.87 (m, 1H, H-6); 6.92-6.98 (m, 1H, phenyl), 7.06 (br s, 1H, H-3); 7.10-

7.18 (m, 4H, phenyl, H-5, NHCO); 7.59 (br d, J=9.2 Hz, 1H, H-4); 8.38 (br d, J=7.1 Hz, 1H,
30 H-7). ®C NMR (CDCls, 90 MHz) & (ppm): 162.1, 151.5, 148.1, 141.4, 134.0, 128.4, 127.4,

124.4, 123.6, 119.3, 118.5, 113.5, 98.0, 91.6, 65.4, 53.7, 51.3, 45.4, 38.5, 35.1, 31.2, 30.5.

C H N (%):Ca6H31ClNsO2

Calculated: C 62.40; H 6.24; N 13.99; Actual: C 62.55; H 6.25; N 13.53.



cycl ohex); 1.50-1.61 (m 2H, CH-cyclohex); 1.85-1.90 (m 4H, CHZ-cycl ohex);
2.17-2.22 (m 2H, CH2Npip); 2.50-2.58 (m 4H, pip); 3.05-3.19 (m 4H, pip);
3.36 (t, J=6.4 Hz, 2H, CH2NHCO; 6.82-6687 (m | H H6); 6.92-6.98 (m 1
H, phenyl), 7.06 (br s, 1 H H3); 7.10- 7.18 (m 4H, phenyl, H5, NHCO;
7.59 (br d, J=9.2 Hz, 1 H, H4); 8.38 (br d, J=7.1 Hz, 1 H, 30 H7). 13C N\R
(CDCI3, 90 MHz) 6 (ppm: 162.1, 151.5, 148.1, 141.4, 134.0, 128.4, 127.4,
124. 4, 123.6, 119.3, 118.5, 113.5, 98.0, 91.6, 65.4, 53.7, 51.3, 45.4, 38.5,
35.1, 31. gxa,§9|e'522 CHN(%: 025H31012N502 Cal cul at ed C 62.40; H 6.24; N
13. 99 Actual : C 62, 55; H 6.25; - 66- Exa

Tr ans- N- ( 4280 JY‘Q‘- W@HB%‘{]W@H94’5‘%@@%(’?5{)@9%3/50%@9% EV@WSW?V@ZOIOﬁ 5

yl ) net hyl gkbf,ﬁd,@]\gq[/éaréam,gbp yridi n-3- yI carbam de 5 Synthesis anal ogous to
exanmple 1 Yiel'd: 41 (669%9. MP.:76C. M5: nmz 461 (M); IR (Nad):

3313, 2916, 2844, 2813, 1637 1627, 1556, 1531, 1499, 1240, 749. 1H NMWR
(CDCl 3% 3§ t%gga,pa|& eeQarﬁgerOQ (m 4H, CH2-cyclohex); 1.50-1.62 (m
2H, CH-cyclo 8 (t, J=10.8 Hz, 4H, CH2-cyclohex); 2.25 (d, J=7.1 Hz,
10 2H, CI—I‘ﬁﬁMﬂﬂmSQ(Gé%(m 4H, pip): 3.10 (m 4H pip); 3.31-3.35 (m 2H CH

NHCO) ; 3. B (®rC. Mbh m@dﬁs@(w? anNé@) 3bhi3, MHEb844 2843, 1687, {6“27 5556 nhgnyl
H6), 7.32-7.37

1 H H4)14%8, 4§4é Hr49d H YR QPD% 360 PEHWWPTWL@QQ N&%’e(rpcﬁdn %Hz-g\@'qvﬁz) b

(1 ligm) 12356 1 6125@1 3H, Hﬂeﬁioh&éﬁ@ﬁ ({L‘JQ1@8 %&H%H}@%l&wex&%ﬂ% J=1721HQ;

31. 2, 1015 20, @HermaaaﬁﬂémzeH PFP)aﬁéﬂr(m( ﬁH( wp1§3133 aﬁem%ﬁ&wg’ )385 &

pi perazi nzg}- @MO)”ETQH M WCNH@b)%34—7)0'1)(&?*5#!)’;5@@%%)0%332 %7 (m, 14, H-5)
aprr|d|n3ycar amd 0 Synthesi s anal ogous to exa © 42 ny

(51 % . Mp4{bregdt, N, %n% (r g9 Je4/8 Hz, $U.1H(43|\ﬂ+ nP(—lgm,Ij,)H-)?) 1ICR (Nad ) :
3308, 292\QM Gl,, géwz é@éﬁ ): 16330 1534491 4211@ 6, 3}2&@ 12843, 1253, WiRg( CDC 3,

35.0,

360 M) 12181197 1182 1135 111.1, 108.9, 65.4, 55.3, 53.9, 50.5, 45.5, 38.5, 35.0, 31.2,
15 30.6.
Examp[e 23:
Trans-N-(4-(4-(2,3-dichlorophenyl)piperazin-1-yl)methylcyclohex-1-ylymethylpyrazolof1,5-
ajpyridin-3-ylcarbamide
20

Synthesis analogous to example 16.

Yield: 42 mg (51%).

M.P.: 68°C. MS: m/z 499 (M"), 501 ((M+2)"), 503 ((M+4)"). IR (NaCl): 3308, 2920, 2847,

1637, 1555, 1530, 1449, 1272, 1240, 745. "H NMR (CDCls, 360 MHz) 5 (ppm): 0.88-1.10
25  (m, 4H, CHy-cyclohex); 1.45-1.61 (m, 2H, CH-cyclohex); 1.87-1.91 (m, 4H, CH-cyclohex);

2.17-2.23 (m, 2H, CH,Npip); 2.54-2.58 {m, 4H, pip); 3.06-3.19 (m, 4H, pip); 3.32-3.36 (m,

2H, CH.NHCO); 5.90 (s, 1H, NHCQ); 6.82-6.87 (m, 1H, H-6); 6.90-6.97 (m, 1H, phenyl),

7.11-7.18 (m, 2H, phenyl); 7.34-7.37 (m, 1H, H-5); 8.13 (s, 1H, H-2); 8.32 (br d, J=8.9 Hz,

1H, H-4); 8.48 (br d, J=7.1 Hz, 1H, H-7). *C NMR (CDCls, 90 MHz) & (ppm): 163.3, 151.4,
30  140.6, 140.1,133.6, 128.8, 127.4, 126.3, 124 4, 123.5, 119.0, 1156.9, 113.6, 106.9, 65.4,

53.7, 51.3, 45,5, 38.6, 35.1, 31.2, 30.6.

Example 28:

N-4-(4-(2-methoxyphenyl}piperazin-1-yl)butyl-3-bromopyrazolof1,5-a]pyridin-8-ylcarbamide
35

Synthesis analogous to example 39.



25 (m 4H, CH2-cyclohex); 1.45-1.61 (m 2H, CH cyclohex); 1.87-1.91 (m 4H,
CH2-cycl ohex); 2.17-2.23 (m 2H, CH2Npip); 2.54-2.58 (m 4H, pip); 3.06-3.19
(m 4H, pip); 3.32-3.36 (m 2H, CH2NHCOK7-5.90 (s, |H NHCO; 6.82-6.87 (m
1H, H6): 6.90-6.97 (m 1H phenyl), 7.11-7.18 (m 2H phenyl); 7.34-7.37
(m 1 H H5); 813 (s, 1 H HZ2); 832 (br d, J=8.9 Hz, 1 H H4); 8.48
(br d, J=7.1 Hz, 1 H H7). "3C N\R (CDCI 3, 90 M) 6 (ppm): 163.3, 151.4,
30 140.6, 140.1, 133.6, 128.8, 127.4, 126.3, 124.4,123.5, 119.0, 115.9,

113. 6, 106¢dd: 58Fmd (5990 3vdr 2 Rheton 48pd), 38.6, 35.1, 31.2, 30.6. Exanple 28:
N- 4- ( 4- ( 2- et hoxyphenyl i perazin-1-vyl)butyl -3-bro razol 1.5-a ridin-5
N e B TR el P R RA, 2211, YRS B T T 248, AR 4Bl 40 | So
over 2 reamif%r(pgﬁwgnség-t%gm; 4R 764,-CHR; eMod 33 ﬁm, 2H, CHzNpip); 2.68 (m, 4H, pip);

3316, 2939, 2817, 1648, 1546, 1500, 1240, ' H NMR %CDC 3, 360 M—Izé 6 %n]?%

1. 69- 1. 78 (G (My4H, @Hﬁ-%ﬁ%-ﬁim@t'z%@”'d@?)i Hp4 @-@Np@'ﬂi)o,); 6.7 87-%{) A9 pi p) ;
3.04 (5, 4Henyl): P)Z?O-ﬁ2§gn,32!-§5~ll-(®®, H448); ﬁ@cgﬁm) H-43. Bd8 gs'§ AH3H.2) BB 446m/6- 7. 01
(m 4H, 5 phenyl)s- 7.2 -7.256 2H. NH H%za- 7.8 (ls 1'H H4): 7.98
(s, 1 H HFRH-Ng G NMRAGO H 90 Muz) filpam): 1654nKH-2.086 72 1408, WS 18 1(Epm)
165. 4, 15328, 1420,/420161Q18.1, 1895141118 412.0, 88.4958.0, 5623 53,4, 58Q, Q0.21483 1,

115.5, 111.1, '111.0, 86.4, 58.0, 55.3, 53.4, 50.4, 40.2, 27.3, 24.4 CHN
(% : C23H2%8MN5C2 10 Cal cul ated: C 56.79; H 5.80; N 14.40; Actual: C 56.67; H

5.86; N 14 @N(%)@(gﬂ}ggms . N-4-(4-(2-nmet hoxyphenyl ) pi perazin-1

yl )butél -3-chl or'opyrazol o[ 1, 5-a] pyri di n-S-gI carbam de 15 Synthesis

anal odBus Galruatedist e6-39.H §i88] N:146%: Agtupk 2o86R6H 286 Mdtiddn steps). MP.:
155C. M5: mz 441 (M+), 443 ((M2)'); IR (NaCl): 3307, 2940, 2817, 1647,
1546, 1500, 1240. 'H NWR (CDCI 3, 360 MHz) 6 (ppm): 1.67-1.77 (m 4H,

CH2- CH2) ; Examplo2%2 (m 2H, CH2Npip); 2.67 (m 4H, pip); 3.04 (m 4H pip);

oo S BBt 2y SRR E Bl o,
H H4); 7.95 (s, 1 H HZ2); 840 (d, J=7.4 Hz, 1 H H7). 13C NWR (CDCI 3,
15  Synthesis analogous to example 39.
Yield: 62 mg (54% over 2 reaction steps).
M.P.: 155°C. MS: m/z 441 (M"), 443 ((M+2)"); IR (NaCl): 3307, 2940, 2817, 1647, 15486,
1500, 1240. "H NMR (CDCls, 360 MHz) 8 {ppm): 1.67-1.77 (m, 4H, CH,-CH,); 2.49-2.52
(m, 2H, CHoNpip); 2.67 {m, 4H, pip); 3.04 (m, 4H, pip); 3.49-3.54 (m, 2H, CH;NHCO}; 3.84
20 (s, 3H, CH30); 6.77-7.01 (m, 4H, phenyl); 7.21 (d, J=7.4 Hz, 1H, H-6); 7.18-7.22 (m, 1H,
NHCO); 7.91 (s, 1H, H-4); 7.95 (s, 1H, H-2); 8.40 (d, J=7.4 Hz, 1H, H-7). ®*C NMR (CDCl;,
90 MHz) & (ppm): 165.4, 152.2, 141.0, 140.6, 135.6, 130.7, 129.1, 123.0, 121.0, 118.1,
114.9, 111.2, 110.9, 102.5, 58.0, 55.3, 53.5, 50.4, 40.2, 27 .4, 24.5.
C H N (%):C23H2sCINsO,0.2H,0
25  Calculated: C 62.00; H 6.42; N 15.72; Actual: C 61.66; H 6.41; N 15.72.

Example 30
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentylpyrazolo[1,5-ajpyridin-5-ylcarbamide

30  Synthesis analogous to example 16.
Yield: 63 mg (85%) (waxlike).
IR (NaCl): 3309, 2938, 2832, 1650, 1546, 1502, 1243. 'H NMR (CDCl;, 360 MHz) 8 (ppm):
1.42-1.50 (m, 2H, CH,-CH»-CH;); 1.58-1.73 (m, 4H, CH>-CH>-CH,); 2.45 (t, J=7.45 Hz, 2H,
CH:Npip); 2.68 (m, 4H, pip); 3.12 (m, 4H, pip); 3.47-3.52 {m, 2H, CH,NHCO); 3.86 (s, 3H,
35  CH30); 6.35 (brs, 1H, NHCO); 6.67 (br d, J=2.1 Hz, 1H, H-3); 6.85-7.02 (m, 4H, phenyl);
7.12 (brd, J=7.1 Hz, 1H, H-6), 8.01 (s, 1H, H-4), 8.01 (d, J=2.1 Hz, 1H, H-2), 8.49 (br d,



90 MHz) 5 (ppm: 165.4, 152.2, 141.0, 140.6, 135.6, 130.7, 129.1, 123.0,

121.0, 118.1, 114.9, 111.2, 110.9, 102.5, 58.0, 55.3, 53.5, 50.4, 40.2,

27.4, 24.5. CH N (% : C23H28CI N5(20. 2H2Qs@5 Cal cul ated: C 62.00; H 6.42; N

15.72; Actual: C 61.66; H6.41; N 15.72. Exanple 30

N-5- (4- (2- met hoxyphenyl ) pi perazin-1-yl)pentyl pyrazol o[ 1,

5-a] pyridi n-5-yl carbam de 30 Synthesis anal ogous to exanple 16. Yield: 63
ng (85% (waxlike). IR (Nad): 3309, 2938, 2832, 1650, 1546, 1502, 1243. 1H

NIVR (CDCl 3=7364% H/HZN @@WR Scécf;?eolr\nﬁQ S@&@Hmﬁ'zﬁ@"i 414H18) 1412 5f80l0,73 (M
4H, CH - CH2- 3.12

) m 4H, );
o 2T e 150 ) 518 S 1. 195, S 59 560, BSR4 (b o
1 H NHCOpp 462638 ¢48. d, J=2.1 Hz, 1 H H3); 6.85-7.02 (m 4H phenyl);
7.12 (br d, J=7.1 Hz, 1 H H6), 801 (s, 1 H H4), 801 (d J=2.1 Hz, 1 H,
H2), 8.49 (br d, -68- J=7.1 Hz, 1H, H 7). 13C NVR (CDCI 3, 90 MHz) 6 (ppm:
165. 6, 515Z&y2mpl¢'39:8. 141.2, 139.0, 129.7, 128 6 122.9, 121.0, 118.2,
117. 4, 1111 109.6, 99.3, 58.4, 55.3, 53.4 4, 40.1, 29.4, 26.3, 24.8.
5 Exanpl e N3 $-{4-18- me(hmxrmlewﬂmﬂjnérwl)@myf ﬁa%?-é@tfaﬁquyyrﬁwpy \5-apymping-
7- tetrahyg,ygmér hadol o[ 1, 5-a] pyridin-2- ylcarbam de 0.050 g (0.3 mmol)
4,5,6, 7-tetrahydropyrazol o[ 1, 5-a] pyri di ne-2-carboxylic acid are 10 di ssol ved
in2mM dry toluene. 80 pl (0.9 rrm)l) oxal yl chloride are added and heat ed

at  40C uptdgy r%%% hfoh)4Ss B‘?-tfaf?érmgro ?gl'r 5-% dgﬂﬁoé %@b&%ﬁ’&é‘cldr phially for 1

hour at anbi e rature urs at e solvent is
evapod @t edissalvedim &@tdﬂﬁvla‘mﬁ 89 pir(0. %m0|mwﬁléﬂ@&ﬂieéﬂﬂ@éa%d keatediad to the

(oS lue. | B il ok BLRE e o T Bk ke BACE AP 121 R gl Ut o1 o
m abs. miarngeraivee, ent dhander 3.5rheutsot GO @nThessoéMe@wswmwta@d im ﬂweam@u@mtand
t enper at ube,apd z"?u%&%h&%hl“oﬂ%é %EF 1§ ! rﬁ% J‘%‘QCH[ Lo' Hiorfle | as@%}rgt 'dflne q

extraction I's ene C e or ganl C
with wgsoagmmn@va@m eolutianoftOnis ma‘@uﬁm ammbntyb)eﬂt (%nemakwepylmrwné | ash

chr onpg Og'{&@é@'g )qﬂ ZSHHII aib%?‘mgﬁwlyleggéﬁlghgé. MeQditzn oY slowly heated to ambient

temperature and agitated for 1 hour. Following addition of NaHCO; solution extraction is

performed with methylene chloride, the organic phase is dried with MgSQO, and evaporated
in the vacuum. Purification takes place by flash chromatography on silica gel (CH,Cl,-
MeOH:95-5).
20 Yield: 93 mg (75% over 2 reaction steps}).
M.P.:62°C. MS: 411 m/z (M"); IR (NaCl): 3355, 2929, 2852, 1662, 1531, 1240. "H NMR
(CDCl3, 360 MHz) & (ppm): 1.61-1.65 (m, 4H, CH-CH>); 1.83-1.20 (m, 2H, H-5); 2.01-2.08
(m, 2H, H-6); 2.44 (t, J=6.7Hz, 2H, CHyNpip); 2.65 (m, 4H, pip); 2.81 (t, J=6.4 Hz, 2H, H-4);
3.10 (m, 4H, pip); 3.41-3.47 (m, 2H, CH,NHCO); 3.86 (s, 3H, CH;0); 4.09-4.12 (m, 2H, H-
25 7);6.49 (s, 1H, H-3), 6.84-7.00 (m, 4H, phenyl). *C NMR (CDCl, 90 MHz) 5 (ppm): 162.4,
152.3, 145.9, 141.4, 140.7, 122.8, 121.0, 118.2, 111.2, 103.6, 58.2, 55.3, 53.4, 50.6, 48.2,
38.9, 27.7, 24.4, 23.3, 22.6, 20.3.

Example 40:
30  (¥)-N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-5-methyl-4,5,6, 7-tetrahydropyrazolof1,5-
ajpyridin-2-ylcarbamide

Synthesis analogous to example 39.
Yield: 107 mg (21% over 2 reaction steps).

35  M.P.:65°C. MS: 425 m/z (M"); IR (NaCl): 3343, 2937, 2815, 1662, 1533, 1500, 1240. 'H
NMR (CDCls, 360 MHz) & {ppm): 1.12 (d, 3H, J=6.4 Hz, CH,); 1.60-1.67 (m, 4H, CH,-CH,);



20 Yield: 93 ng (75% over 2 reaction steps). MP.:62C. Ms: 411 mlz (M); IR
(Nadl): 3355, 2929, 2852, 1662, 1531, 1240. 1H NMR (CDClI3, 360 MHz) b
(ppm: 1.61-1.65 (m 4H, CH2-CH2); 1.83-990 (m 2H H5); 2.01-2.08 - (m
2H, H6); 2.44 (t, J=6.7Hz, 2H, CH2Npip); 2.65 (m 4H pip); 2.81 (t, J=6.4
Hz, 2H, H4); 3.10 (m 4H pip); 3.41-3.47 (m 2H, CH2NHCO,; 3.86 (s, 3H
CH3O; 4.09-4.12 (m 2H, H25 7); 6.49 (s, 1 H H3), 6.84-7.00 (m 4H,
phenyl). 13C NMR (CDCl 3, 90 MHz) 5 (ppm: 162.4, 152.3, 145.9, 141.4,

140. 7, 123, @,—1 18141101HJI-1-8) 2,9614.08 Zn, 39.3H-8); Héb @d, $516B H23IA40.3Mz,0.H, #84)7,

N a2 (a2 Gt R TR B SR pE 2h WE?%’BPE&“% B, HE B8 ot Fanyar op
>\f(lr 2lzgl ol 145 3. Gy @n{(r;kdlpg )23 4(1-3?6{1?!;1%5'?0_‘1‘%‘@@2 I$8@&aBHQgH§O); 0. %4x4ammtrﬁzﬂ4(9M y:

IR (Nad )L ggﬂ%% %‘%" E‘gf[s? Sded ﬁ%%@% fs%ﬁ %ﬂﬁo‘“? Hie“m‘iégﬁg 360
MHz) 55 ( ppODCI; 190 RIHZYS (sirh): 46@4415223 18613) 1414 61017, azz(snnzetbi,,ﬁ@fﬁ-ﬁ:lﬂa) - 69-

oo, B s PRl Sl 1 00

(dd, J=16.3 Hz, J=5.0 Hz, 1 H, H 4): 3.10 (m 4H pip); 3.41-3.46 (m 2H,
CH NHCO) ; 3 86( 3H, CH30): 3.98-4.06 (m 1H, H7): 4.19-4.25 (m 1H,
H7); 6.4FxgEpledP: 11 3)  6.84-7.01 (m 4H, phenyl). 13C NMR 5 (CDCI3, 90

MHz) 6 Z 2.8, 120.9, 118.2, 111.2,
103) 5 (SEWZI* (%%%848&5 %e?ﬁzmlﬂ@)&tjgﬂq@éﬂz%g2—}%;%*[%?71;%% 8, 27.7, 27.1, 24, 3,

20. 8. 1&xanpl e 49:

N-4- (chromﬁmgs,glahgb@@(y@tye&aﬁqpbéh) butyl i ndoli zi n- 2-yl carbam de 10 Synthesi s
anal ogous fo exanple 1. Yield: 30 ng (69%. MP.: 75C. MS: mz 432 (M). IR

(NaCl): 33%eid: 39gng (69R)y3: 2817; 1636; 1558; 1266; 1143; 754. 1H NVR (CDCl 3,

360 Mz 6
300 cLzlm PP&?B“)CZ Ms: ﬁﬁfzhsﬁ Mf MR (}\tigcf@@z%)ss 2187%22%7036&@155@512'@6,,

2. 77-2. 80 1{43: 724, FU-\' @ﬁQMHZa 51(9913%467( W09 4m, 41, é’)‘rcﬁz)ﬂé 35‘13 (M 2H,
CHZNHED)) ; 2. B3cH,-80,40M,); 2.51-2.55 (m, 2H, CH.Npip); 2.70-2.74 (m, 4H, pip); 2.77-2.80 (m,

2H, O-CH,-CH,-CHy); 3.10-3.14 (m, 4H, pip); 3.46-3.51 (m, 2H, CH,NHCO); 4.23-4.26 (m,

2H, O-CH,-CH,-CH,); 6.38 (brt, J=4.1 Hz, 1H, NHCOY); 6.51 (ddd, J= 6.9 Hz, J= 6.6 Hz,

J=1.2 Hz, 1H, H-8); 6.59 (s, 1H, H-1); 6.68 (ddd, 1H, J=9.0 Hz, J=6.6 Hz, J=0.9 Hz, H-7);

6.71-6.80 (m, 3H, H-arom); 7.32 (d, J=9.0 Hz, 1H, H-8); 7.76 (d, J= 1.1 Hz, 1H, H-3); 7.86

20 (dd, J=7.1 Hz, J=1.1 Hz, 1H, H-5). ®C NMR (CDCls, 90 MHz) & (ppm): 164.9; 147.6; 140.6;
132.8; 125.4; 124.0; 123.9; 122.7; 119.9; 119.8; 118.2; 115.9; 113.9; 111.8; 97.2; 66.5;
58.0; 53.4; 50.3; 39.2; 27.5; 25.1; 24.0; 22.7: 21.0.

Example 69:
25  N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylindolizin-1-ylcarbamide

For the synthesis 0.039 g indolizine-1-carboxylic acid (0.24 mmol) are dissolved in 6 ml dry
methylene chloride. Then 0.14 ml (0.84 mmol) dry DIPEA are added and subsequently
0.084 g (0.26 mmol) of the TBTU dissolved in 0.5 ml dry DMF at 0°C are slowly droppered

30 in and agitation is performed for 30 minutes at ambient temperature. The reaction solution
is again cooled to 0°C and a solution of 0.071 ¢ (0.27 mmol) 4-(4-(2-
methoxyphenyl)piperazin-1-yl)butylamine in 4 mi dry methylene chloride is droppered in.
After 1 hour of agitation at 0°C the reaction deposit is diluted with methylene chloride and
washed with saturated NaHCO; solution and water. Following drying of the organic phase

35  with MgSO, the solvent is evaporated and purified by flash chromatography (SiO,; CH,Cl,-
CH3OH:98-2).



2H, O CH2- CH2-CH2); 6.38 (br J=4.1 Hz, 1 H, NHCO; 6.51 (ddd, J= 6.9 Hz,
1 =

t, =
H6); 6.59 (s, 1 H H1); 6.68 (ddd, | H,

J= 6.6 Hz, J=1.2 Hz, 1 H, J=9.0
Hz, J=6.6 Hz, J=0.9 Hz, H7); 6.71-6.8Q7m 3H, Haron); 7.32 (d, J=9.0 Hz,
1H H8); 7.76 (d, J= 1.1 Hz, | H H3); 7.86 20 (dd, J=7.1 Hz, J=1.1 Hz, 1
H H5). 13C NVR (CDCI3, 90 Miz) 6 (ppm): 164.9; 147.6; 140.6; 132.8;

125.4; 124.0; 123.9; 122.7; 119.9; 119.8; 118.2; 115.9; 113.9; 111.8; 97. 2,
66.5; 58.0; 53.4; 50.3; 39.2; 27.5; 25.1; 24.0; 22.7; 21.0. Exanple 69: 25

N-4-(4- (2-\(@(9 W@mmmadm@ggggélﬂ ,ﬂaﬁgr) butyI | ndol [ 2| n-1 yI car bam de For the
synt hesi s 0.039 5g %ndol iz -I - are_di ssolved in
n

6 dry MBrRd R 16#4”&1@' Mrhé% Pdael(')k %14(@3@42%25“& 3th HER; 2241 added

d sub thag 1 | t d d
?)BF Z ;J ggqggget 7|S4|mo VCIONW(cme 380 é\m@ ) pﬁﬁ“l 1@1 Tﬁilan 1115!SQH¥@F|12) B 5@ 2354Tgm ry
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and a sol lstds%lwtmOWNHtgoﬁ%e?ﬂs ﬁH%)Mr (3435(@87 (m 1H); 690702 (m, 5H, H-
met hoxypheny))) Q:R]%eraz ene chl'oride is

dr opper ed a7¢n tdrd=2. 7h'd€rr1"i)f7ﬁé a’r7@H’|ét1H@:@ %%@yﬂe%cgtl'ilzeﬂ Hieposit is
diluted with methylene chloride and washed w th saturated NaHCO3 sol ution
and water. Follow ng drying of the organic phase 35 with MySH the sol vent
is evapor@txém%ao spurified by flash chromatography (S O2; CH2C 2-

Cr et S Ak fAmpE e b S RS0 BSptaohl el e 54, 000

749. 1@4 NVR (CDCI 3, 360 MHz) 6 (ppm): 1.64-1.72 (m 4H, CH2-CH2); 2.52-2.54

(m oH G%@gde@a@%’g&a%o@gﬁ?} %Aaﬂooﬁ%h mi{l@gnﬁ%&)ﬁa{égb%\%ﬁﬁd%s@escﬁbeﬁj%g 26 87
(m 1 H; e@argnleﬁ%md(nwiﬁ@irby ﬂashanlmmatograzby (GO LH2Cl-GA;0H:98)2). 7. 93 (d,

J=7.2 Hz ,J89Hz 1 H. Exanple 70:
N- 4- (4- (ZY#Iladt—thoxy F%n [ perazin-1

yl)butyl - $1.B; 51®3f(é:tMahy&r4dﬂr(hl’b] IR (MaQl): 332 arasae 217, 1629.1600; tr41; 1028;
descr i hed Tor N AR 1EPEI 360 b IpdHL L oot P LT BB R E A e oS i, -
CH2Cl 2- CHS'M &881.97 (my2Hd| lt6), 2044nfh, 5Bz, 2H CHzN); 2.62-2.69 (m 4H p:p) 2.73 (dd
J=6.2 Hz, 2H, H-8); 3.07-3.13 (m, 4H, pip); 3.38-3.43 (m, 2H, CH.NHCO); 3.86 (s; 3H,
OCHj3); 3.92 {dd, J=6.0 Hz, 2H, H-5); 5.88 (br t, J=5.4 Hz, 1H, NHCO); 6.00 (dd, J=0.9 Hz,
J=0.9 Hz, 1H, H-1); 6.83-7.01 {m, 4H, H-arom); 7.05 (d, J=1.8 Hz, 1H, H-3).
20
Example 71:
N-4-(4-(2,3-dichlorophenyi)piperazin-1-yl)butyl-5,6, 7, 8-tetrahydroindolizin-2-yicarbamide

0.040 g tetrahydroindolizine-2-carboxylic acid (0.24 mmol) are converted as described for
25  example 69 and purified by flash chromatography (SiOz; CH,Cl,-CH;0OH:98-2).

Yield: 49 mg (45%).

M.P.: 64-66°C; MS: m/z 448 (M), 450 (M"+2); IR (NaCl): 3329; 2940; 2863; 2822; 1627,

1243; 755. "H NMR (CDCl,, 360 MHz) & (ppm): 1.64-1.71 {m, 4H, CH,-CH,); 1.81-1.85 (m,

2H, H-T); 1.93-1.97 (m, 2H, H-6); 2.64 (t, J=6.8 Hz, 2H, CH;N); 2.75 (dd, J=6.4 Hz, 2H, H-
30 8);,2.78-2.85 (m, 4H, pip); 3.13-3.17 (m, 4H, pip); 3.42-3.46 (m, 2H, CH,NHCOQ); 3.94 (dd,

J=6.0 Hz, 2H, H-5}); 6.03 (br t, J=5.3 Hz, 1H, NHCO); 6.06 (br s, 1H, H-1); 6.98 (dd, J=1.7

Hz, J=7.7 Hz, 1H, H-arom); 7.09 (d, J=1.9 Hz, 1H, H-3); 7.156-7.20 (m, 2H, H-arom).

Example 72:
35  N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-1-cyano-2-methyl-indolizin-3-ylcarbamide



MP.: 51-53C, M5: nmfz411 (M); IR (NaC): 3325; 2938; 2817; 1629; 1500;
1241; 1028; 15 750. 1H NMR (CDCl 3, 360 I\/Hz) 5 (ppm: 1.59-1.66 (m

4H, CH2-CH2); 1.76-1.83 (m 2H, H 7); 1.88-1.97 (m 2H H6); 2.44 (t, J=6.8
Hz, 2H, CH2N); 2.62-2.69 (m 4H, pip); 2.73 (dd, J=6.2 Hz, 2H, H 8);
3.07-3.13 (m 4H, pip); 3.38-3.43 (m 2H, CH2NHCO; 3.86 (s, 3H, OCH3);
3.92 (dd, J=6.0 Hz, 2H, H5); 5.88 (br t, J=5.4 Hz, 1 H NHCO; 6.00 (dd,
J=0.9 Hz, J=0.9 Hz, 1 H H1); 6.83-7.01 (m 4H, Haron; 7.05 (d, J=1.8
Ez{ I1 E fhéii-c a?Q)Elﬁﬁéﬁ?ﬁ)llﬁdcﬂ&mgfﬁl“@'bécyg@ac@(@m@hbS[D ﬂ)@hﬁi(i)tz{)gbbtdmd@ler azin-1-yl)
utyl -5, a r.oi ndol.i C m de . -

et ! nhyr Solng o mehad AL e ered AR R bES et e e A AT ERY by e

descri bedcﬁr@matogEapqz.yQgpjzecﬁgzlposlacpwgefz)ed by flash chromat ography (Si Q2

CHZCIZCI-% 7 Yiel'd: 49 mg (45%. MP.: 64-66C M5 miz 448 (M), 450
(M +2) (é 9: 2040; 2863; 2822; 1627, 1243; 755.'H NMR (CDCl 3,

360 sz) m(pmrbs Cl Mt md/z 445 (1T, HRANZCHR sﬁzﬁz)zgsg Bi71287; 1638; 18kk; 1300) ;

2H, H 30 B0 30 787508%@86@%@99 b Soma s s i By s e

mcqngHg?g H3, 24 cﬂ%t) 2.§9:6.60 HZ4H2blp 269 s, ﬁ-iQﬂ-l:(bZ 98-3.0FP, AHBip);1 H,

S, ro
O o™ §%a 5kt 2b. Erubg 3;851% %Hz@ciﬂw 559 (bFFdr%ﬁ)'JZ "By 685 55
N4b(4 ((stgs :homnm@mfﬁ)mep@r%zr D1 hygqu%bdm 7%4&&&% nnatrhwU-es ackoﬂ bglln 3 yl
carbam de -7 1 NAOL 1 ZI ne acCl
(0! 2ot 80 Bt Hent Y2 skt 2. HeLR bR P9 Ho B AP S G et bed f or
exanpl e 69z ard ooy iJEr oD Y Hf Hag?),h chromat ography (Si @2; CH2Cl 2- CH3OH: 98- 2) .
Yield: 60 ng (71 %9. 5 MP.: -65C, Ms: mz445 (M); IR (Nad): 3347; 2939;
2817; 2211; 1638; 1512; 1500; 1241; 1027; 750. 1H NMR (CDCI 3, 360 MHz) b
(ppm): 1. .%n; ,;6,-3(m 4H CHZ CHZ) 2 48 (t J= 6 9 Hz, 2H, CH2N); 2.59-2.69
(m 4H, pltg 7 (m pip); 3.49-3.56 (m 2H,
CH2NHCO) ; V (éaﬂf(egyfp@rerazmdqujbutﬂpmzq!@{ﬂé a]eﬁgifr!s?ﬂ«fécarbﬁmfdwcq 6.83- 6.93 (m
4H, Hsarom H—6) 6 96 7.01 (m 1 H, Harom; 7.20 (ddd J=1.0 Hz, J=6.8 Hz,

10 J=8.9 Hz, 1 '759éddd J=1.2 Hz, J=1.2 J=8.9 Hy 1H H-8) ;
9.34 (dddo"‘liqtl Cb84 mmol dry DIPEA are added toOOSQgpyrazoIo[1 5-a]pyridine-2-carboxylic

acid (0.24 mmol) dissolved in 6 ml dry methylene chloride. Then 0.042 g (0.13 mmol)
TBTU dissolved in 0.5 ml dry DMF are slowly droppered in at 0°C and agitated for 30
minutes at ambient temperature. The reaction solution is again cooled to 0°C and a

20  solution of 0.065 g (0.28 mmol) 4-(4-phenylpiperazin-1-yl)butylamine (produced according
to the specificafions for type C2 amines) are droppered into 4 ml dry methylene chloride.
After 1 hour the reaction deposit is diluted with methylene chloride and washed with
saturated NaHCO, solution and water. Following drying of the organic phase with MgS0O,
the solvent is evaporated and purified by flash chromatography (SiO,; CH,Cl,-CH;0H:98-

25 2).
Yield: 64 mg (71%) white solid matter.
M.P.: 164-166°C; MS: m/z 377 (M"); IR (NaCl): 3380; 2936; 2819; 1655; 1633; 1547; 1503;
1241; 764; 749. "H NMR (CDCls, 360 MHz) & (ppm): 1.68-1.75 (m, 4H, CH,-CHy); 2.47 (t,
J=7.0 Hz, 2H, CH:NY); 2.61-2.65 (m, 4H, pip); 3.20-3.25 (m, 4H, pip); 3.50-3.55 (m, 2H,

30 CH,NHCO); 6.81-6.87 (m, 2H, H-arom, H-6); 6.91-6.94 (m, 2H, H-arom); 7.05 (d, J=0.9
Hz, 1H, H-3); 7.13 (ddd, J=1.0 Hz, J=6.7 Hz, J=8.9 Hz, 1H, H-5); 7.22-7.28 (m, 3H, H-
arom, NHCOY); 7.58 (br d, J=9.0 Hz, 1H, H-4); 8.34 (br d, J=1.0 Hz, J=7.2 Hz, 1H, H-7).

Example 74:
35  N-4-(4-(2-methylphenyl)piperazin-1-yl)butylpyrazolo[1,5-ajpyridin-2-ylcarbamide



Hz, J=1.0 Hz, J=7.2 Hz, 1 H HJ5). Exanple 73: N-4-(4

phenyl pi per azi n-1-yl ) butyl pyrazol o[ 1, 5-a] pyridin-2-ylcarbamde 15 0.14 n
(0,84 Mol ) dry DI PEA are added to 0.0397m

pyrazol o[ 1, 5-a] pyri di ne-2-carboxylic acid (0.24 mmol) dissolved in 6 m dry
met hyl ene chloride. Then 0.042 g (0.13 mml) TBTU dissolved in 0.5 m dry
DVF are slowy droppered in at OC and agitated for 30 mnutes at anbi ent
tenperature. The reaction solution is again cooled to 0OC and a 20 sol ution

of 0.065 @yﬁﬁe&Sambauém(eﬁamb%md pi perazin-1-yl)butyl am ne (produced
s for type C2 amines) are droppered into 4 m

accordi ng t he cificati
dry met hyIYJ-ﬁll‘g TéHT‘%?qooﬁé)ye"Wf; gld mafSur the reaction deposit is diluted with
net hyl ene pehl: 9911@¢ @MSWaE3ed (N IR (NefCli 133t B olAHEES, 3812166 1B5d; Wezer .

Fol | owi n dr t S the s t orat ed
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ggz 7. 22{271|2&4£rm‘3(3HMFH(0®m9r90 I\N‘I‘Q@(p ﬁw)’&ﬁsz(iaﬁsqi,s ﬂ$£91014123 1820d; 154.8)
N e (A0 TR HARHG A s 3 B ﬂﬂ)a%y%g,r%"&sa(@ 728891 712431 car bam
ide -72- $ymthesis anal ogous to exanple 73. Yield: 75 ng (80% vyellow solid
matter. MP.: 99-101 C Ms: mz 391 (M); IR (Nad): 3412; 2937; 2855; 2812;
1663; 1552; 1492; 1227; 1042; 764. 1H NMR (CDCI3, 360 MHz) b (ppm):
1661775&%@475042 CH2): 2.32 (s, 5 3H, CH3): 2.50 (t, J=7.0 Hz, 2H,
CH2N); 2. 56- (m 3.53-3.60 (m 2H, CH
NHCO) ; 6. 84 (416? blg&@yﬁpmrazw-%y@qfaﬂpyrmb[élg@]py@f@@ry%ca@anydei 2 Hz, J=7.2
Hz, 1j4, H5); 7.03-7.05 (m 1 H, Harom; 7.07 (br s, 1 H H3); 7.14-7.21

(m 3H H
Synthesis analogous to example 73.

Yield: 83 mg (71%) colourless oil.

MS: m/z 454 (M), IR (NaCl): 3412; 3331; 2939; 2814; 1665; 1635; 1551; 1225; 1146;

1045; 741. "H NMR (CDCls, 360 MHz) & (ppm): 1.56-1.68 (m, 4H, CH,-CH,); 2.36-2.39 (m,
20  6H, CHzN, pip); 2.86-2.89 (m, 4H, pip); 3.46-3.50 (m, 2H, CH,NHCOQ); 6.84 (ddd, J=1.1 Hz,

J=6.8 Hz, J=6.8 Hz, 1H, H-6); 7.01-7.07 (m, 3H, H-arom, H-3); 7.13 (dd, J=6.8 Hz, J=8.9

Hz, 1H, H-5); 7.22-7.29 {m, 4H, H-arom |, NHCO); 7.37-7.40 (m, 2H, H-arom); 7.58 (d,

J=8.9 Hz, 1H, H-4); 7.61-7.63 (m , 2H, H-arom); 8.34 (d, J=6.4 Hz, 1H, H-7).

25 Example 76:
N-4-(4-(2-ethoxyphenyl)piperazin-1-yl)butylpyrazolo{1,5-aJpyridin-2-ylcarbamide

Synthesis analogous to example 73.
Yield: 24 mg (47%) yeliow oil.
30 M.P.:118-120°C; MS: m/z 422 (M*); IR (NaCl); 3411; 2935; 2815; 1663; 1552; 1500; 1241;
1043; 748. "H NMR (CDCl3, 360 MHz) 3 (ppm): 1.45 (t, J=6.9 Hz, 3H, O-CH,-CHs); 1.66-
1.75 (m, 4H, CHx-CHy); 2.53 (t, J=6.4 Hz, 2H, CH,N); 2.68-2.76 (m, 4H, pip); 3.09-3.22 (m,
4H, pip); 3.50-3.56 (M, 2H, CH;NHCO); 4.06 (q, J=6.9 Hz, 2H, O-CH,-CH-); 6.82-6.86 (m,
2H, H-arom); 6.88-6.92 {m, 2H, H-arom, H-6); 6.94-6.98 (m, 1H, H-arom); 7.05 (br s, 1H,
35  H-3);, 7.12-7.15 (m, 1H, H-5Y; 7.30 (br t, J=4.2 Hz, 1H, NHCO}; 7.58 (br d, J=9.1 Hz, 1H, H-
4); 8.36 (d, J=6.8 Hz, 1H, H-7). "*C NMR (CDCl;, 90 MHz) & (ppm): 162.2; 151.6; 148.1;



arom); 7.31 (br t, J=5.7 Hz, 1 H, NHCO; 7.61 (br d, J=9.0 Hz, 1 H, H4);
8.39 (br d, J=6.8 Hz, 1 H H7). t3C NWVR (CDCI 3, 90 MHz) 6 (ppm: 162.2;
151.5; 148.1; 141.3; 132.6; 131.0; 10 12834; 126.5; 123.6; 123.1; 119.3;
119.0; 113.5; 97.9; 58.1; 53.4; 51.7; 39.1; 27.6; 24.3; 17.8. Exanple 75:
N-4- (4- (2- bi phenyl ) pi perazin-1-yl)butyl pyrazol o[ 1, 5-a]pyridin-2-yl carbam de
15 Synt hesi s anal ogous to exanple 73. Yield: 83 ng (71 %9 colourless oil.
M5: mz 454 (M). IR (NaCl): 3412; 3331; 2939; 2814; 1665; 1635; 1551; 1225;
(131144216;% 2)10451 3741414 2:hidsMVR2g gDQ|338 &2625(&) Mr@)z)ﬂ%&ggbg;gg@(é:gz.gﬁimse)@i

- p1p - m » P1LP);
3. 46- 3. 50° 5 g%r%—rggchzﬁr%é% 84 (ddd, J=1.1 Hz, J=6.8 Hz, J=6.8 Hz, 1H,
H6); 7.01-7.07 (m 3H, H-arom H3); 7.13 (dd, J=6.8 Hz, J=8.9 Hz, 1 H,
H5),; 7. 22 7. 2? m 4H, Haroml, NHCO; 7.37-7.40 (m 2H, Harom; 7.58 (d,
J=8.9 Hz, FXamp 761763(m 2H, Harom); 8.34 (d, J=6.4 Hz, 1 H,
H7). 25 kxapp gzebe?rﬁ' io%ﬂveﬁ#l)drﬁer@bﬁ#%}b@ﬁ@ra{zbbﬁ ,5-a]pyridin-2-ylcarbamide
pi perazi n-1-yl ) butyl pyrazol o(1, 5-a]pyridin-2-ylcarbam de Synthesis
anal ogous to exanpl e 73 Yield: 24 ng (47% vyellow oil. 30 MP.: 118-120C,

MB: Mz 429nthd4id andl g:le)(amggmgk 2935 2815; 1663; 1552; 1500; 1241
1043; 748_ 1H Nl\/Ré7 |3 360 6 (ppm: 1.45 (t, J=6.9 Hz, 3H,
O CH- CHa)'ield; 8§¢ng (74% coleurigss °'sz CH2): 2.53 (t, J=6.4 Hz, 2H, CH2N);

2.68-2. 76|\/(snn/£irB3 (Nm)lR &a@ :34121229314 284#4 16@'4P)635315@‘r 3256 (ms i’(b-te %bNHCO)

325 48 o Vit S0P AsoM e Gk 1i-fad 5o BHgePeh 2 e bt ofir g 22 (™

7.12-7.15 i ] J=9.1
oo C(LHN bd’i 2!5??%;4#%9 ébastmkﬁrr‘lw? iﬁ;séob*ssIrHCéM cﬂzlx'ﬂ&cb 5. 43

13C 5
(ppm) : 16@3 2 1(%112 Q); 688gddd, J=3 4 Ha 46, HZ_MIGQ HZléH H’6)'1C2§3‘6' 9‘51('272 g, ?"121 0;

119. 2; 11§ro2n cﬂ-%ﬁﬁ)s (@1%00 HE A H-83 7613 (8&d, 20=1. 099z, 9=6 THBU=88.H5, 1&/Hbp); 24. 1,
14. 9. Exarrp e

N 4- (4- ( 2788233 B\Zh&hFOTHEPer2ER) 7-36-5-B0 (W1 FY ooy 1:45-24$ (P i dint2- yi car
bam dgs  arom); 7.58 (d, J=8.9 Hz, 1H, H-4); 8.35 (dd, J=1.1 Hz, J=7.0 Hz, 1H, H-7).

Example 78:
N-4-(4-(2-methylmercaptophenyl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-2-ylcarbamide

20  Synthesis analogous to example 73.
Yield: 72 mg (71%) colourless oil.
M.P.: 50-52°C;MS: m/z 423 (M"); IR (NaCl): 3412; 2940; 2816; 1664, 1636; 1552; 1519;
1259; 119; 1046; 752. "H NMR (CDCls, 360 MHz) 3 (ppm): 1.66-1.75 (m, 4H, CH,-CH.);
2.41 (s, 3H, CH3); 2.55 (t, J=6.9 Hz, 2H, CH.N); 2.68-2.77 (m, 4H, pip); 3.03-3.10 (m, 4H,
25  pip); 3.51-3.56 (m, 2H, CH,NHCO); 6.84 (ddd, J=1.4 Hz, J=6.8 Hz, J=6.8 Hz, 1H, H-6);
7.03-7.06 (m 1H, H-arom); 7.05 (d, J=0.7 Hz, 1H, H-3); 7.07-7.12 (m, 3H, H-arom}; 7.13
{(ddd, J=1.1 Hz, J=6.8 Hz, J=8.9 Hz, 1H, H-5}; 7.30 (br t, J=5.0 Hz, 1H, NHCO); 7.58 (d,
J=8.9 Hz, 1H, H-4); 8.36 (dd, J=1.0 Hz, J=7.2 Hz, 1H, H-7).

30 Example 79:
N-4-(4-(2-fluorophenyl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-2-ylcarbamide

Synthesis analogous to example 73.
Yield: 76 mg (80%) white solid matter.

35  M.P.:98-100°C; MS: m/z 395 (M™); IR (NaCl): 3414; 2940; 2853; 2819; 1664; 1636; 1552;
1501; 1239; 1039; 753. "H NMR (CDCl;, 360 MHz) 3 (ppm): 1.81-1.78 (m, 4H, CH-CH,);



Synt hesi s
mz 483 (

1016; 750.
2.46 (brt,
pip);: 3.50-3.55 (m 2H, CH2NHCO: 5.13 (s, 2H -CH -0O); 6.83 (ddd, J=1.

Hz, J=6.9
J=0.9 Hz,

anal ogous to exanple 73. Yield: 86 ng (74% colourless oil. Ms
M). IR (NaCl): 3411; 2934; 2814; 1664; 1635; 1551; 1241; 1146;

J= 6.9 Hz, 2H, CH2N); 2.61-2.67 (m 4H, pip); 3.13-3.21 (m

Hz, J=6.9 Hz, 1H H6); 6.93-7.96 (m 4H, H aromCH2); 7.05
1 H H3); 7.13 (ddd, J=1.0 Hz, J=6.7 Hz, J=8.9 Hz, 1 H H5);

7.25-7. 332(47!(t ZH7 ohHanencatR); 2HC057 (m zﬁ@ -plp 4@10@1162(% &H@mr@ 503563m7
(m 2H, H_ 15 aro

Hz, 1 H,

Zlard¥sl _zl]d_i;\lgbg,@847 d J 14H29J|_6|29H2J o9 hiz, 1H?—|g 6(877073(%

N-4- (4- ( 2arebhylosgd Qﬁd@tplﬁflelm-y'l—b-@)! paBaaddJE Ml Bphuty spys. aZzebo{zl 1H, H- 5)

5-a] pyrid
(71 9
2940; 281
360 MHz)
J=6.9 Hz,
3.51- 3. 56
H6); 7.
3H, Haro
t, J=5.0
J=7.2 Hz,
N-4- (&40 ( 2-
5-a] pyrid
(809 whi

a |

3414; 2940!—4%é%fﬂﬁfz@wetwwgnyﬂpmaﬂ%wbufylpz@zofoafzﬁsgfpm

i_n- 2 yl carb O%ynt hesi s anal ogous .to exarrpl e 73. Yield:

10 1H NVR (CDCI 3, 360 MHz) 674ppm): 1.64-1.74 (m 4H CH2- CH2);

4H,

3

(d,

46

J=7.0
72

3,

765 Blh Hess M FH 'N,'r'ﬁ o8 56, NES-9 iy TAZE40NE 35 (o fd( Il hiz 3412,
2’7 @6&4,1H1ﬁ ﬁéﬁﬁxm d@@@ 90 mglé%%pbhﬂ 16046155 8@, JAHNVR (C5Dg|

Tutibb by 1451 du 2 9% o RO fopraas 198 . ﬁﬁﬁzéorﬁ
82‘5“% Igégh %)Q?:NHGQE 3 @ 847, édﬁdﬂuoﬂopheﬂ |b~121,19~12=61§5fca J=3H8 Hz e, iz

Hyorophany!) tlﬁih(d 4247 MZHEJOFQPhG"ﬂ) |J|£3 53969956-& 5516 ﬁ3)¢+5§)5 39130
bz.g: 2413 NHCO) ; 7.58 (d, J=8.9 Hz, 1 H, H-4)836(dd J=1.0
1"H H7). 30 Exanple 79:

fl uor ophenyl) pi perazi n-1-yl ) butyl pyrazol o[ 1,

(t,

H
(m

(br

Hz,

|EQag,py4 g&r bam de Synt hesis anal ogous to exarrpl e 73. Yield: 76 ny

te solid matter. 35 MP.: 98-100C, M5 niz %é)IIR(NaCI)
Rgry

casbamide NVR

(CDCI 3, 360 MHz) 5 (ppm): 1.61-1.78 (m 4H, CH2-CH2): -74- 2.47 (t, J=7.0
Hz, 2H, CH2N); 2.61-2.67 (m 4H, pip); 3.10-3.16 (m 4H, pip); 3.50-3.56 (m
2H, CHzNH@m eﬁsaaalewtOﬁxqmnleﬁﬁ =6.9 Hz, J=6.9 Hz, 1 H H6); 6.87-

(m 41—!_;, Hy,e?d@g)mﬁm@@&q,uﬂgﬁoo“(? Hz 1 H H3); 7.13 (ddd, J=1.1 Hz, J

J89HZ

20

25

30

35

t, J=5.9 Hz, 1 H_NHOO: 7.58 (br d,
ME: 'z i M) gRAbaChi 341tf; 3§35‘i 29391,2817; 1656; 1636; 1553; 1259; 1140;

1036; 766. '"H NMR (CDCls, 360 MHz) & (ppm): 1.67-1.74 (m, 4H, CHx-CH,); 2.52 (brt, J=
6.7 Hz, 2H, CHxN}); 2.55-2.60 (m, 4H, pip); 2.98-3.03 (m, 4H, pip); 3.51-3.56 {m, 2H,
CH;NHCO); 6.84 (ddd, J=1.4 Hz, J=6.9 Hz, J=6.9 Hz, 1H, H-6); 7.05 (d, J=0.7 Hz, 1H, H-
3); 7.14 (ddd, J=1.1 Hz, J=6.8 Hz, J=8.9 Hz, 1H, H-5); 7.18-7.23 (m, 1H, H-arom); 7.29 (br
t, J=4.7 Hz, 1H, NHCO); 7.35-7.38 (m 1H, H-arom); 7.47-7.52 (m, 1H, H-arom I}; 7.57-7.63
(m, 2H, H-arom, H-4); 8.36 (dd, J=0.9 Hz, J=7.0 Hz, 1H, H-7).

Example 81:
N-4-(4-(2-cyanophenyl)piperazin-1-yl)butylpyrazolof1, 5-ajpyridin-2-yicarbamide

Synthesis analogous to example 73, wherein the amine component 4-(4-phenylpiperazin-
1-yl)butylamine was produced according to the specifications for type C1 amines.

Yield: 62 mg (64%) colourless solid matter.

M.P.:144-146°C. MS: m/z 402 (M"). IR (NaCl): 3411; 2933; 2818; 2219; 1662; 1635; 1553;
1515; 1258; 1144; 1038; 761. "H NMR (CDCl;, 360 MHz) 3 (ppm); 1.62-1.75 (m, 4H, CH,-
CHy); 2.49 (brt, J= 7.0 Hz, 2H, CH,N); 2.66-2.69 (m, 4H, pip); 3.24-3.27 (m, 4H, pip); 3.50-
3.56 (m, 2H, CH.NHCOY; 6.84 (ddd, J=1.2 Hz, J=6.9 Hz, J=6.9 Hz, 1H, H-6); 6.96-7.01 (m,
2H, H-arom); 7.05 (d, J=0.9 Hz, 1H, H-3); 7.14 (ddd, J=1.0 Hz, J=6.7 Hz, J=8.9 Hz, 1H, H-
5Y; 7.27 {brt, J=3.9 Hz, 1H, NHCO); 7.44-7 49 (m 1H, phenyl); 7.54-7.57 (m, 1H, H-arom);
7.58 (d, J=8.9 Hz, 1H, H-4); 8.36 (dd, J=0.9 Hz, J=7.0 Hz, 1H, H-7).

7.07
6.8



5J=7.0 Hz, 1 H H7). 13C NW\R (CDCI 3, 90 MHz) 6 (ppm: 162.1; 155.8 (d,
J=245, fluorophenyl); 148.1; 141.3; 140.2 (d, J=8.6 Hz, fluorophenyl);
128.4; 124.4 (d, J=4.0 Hz, fluorophenyl¥s. 123.6; 122.3 (d, J=7.9 Hz,

fl uorophenyl); 119.2; 118.5 (d, J=3.3 Hz, fluorophenyl); 116.1 (d, J=21 Hz,
fl uorophenyl); 113.5; 97.9; 58.1; 55.6; 53.4; 50.5; 39.1; 27.6; 24.3. 10
Exanpl e 80: N-4-(4-(2-trifluoronethyl phenyl) pi perazi n-1-yl)butyl pyrazol o(1,
5-a] pyridi n-2-yl carbam de Synthesis anal ogous to exanple 73. 15 Yield: 83
ng (78% colourless oil. Ms: mz 445 (M). IR (Nad): 3414; 3337; 2939;
2817; 1656; 1636 1553; 1259; 1140; 1036; 766. 1H NWMR (CDCl 3, 360 MHz) b
(ppm: 1. &xample, %m 4H, CH2-CH2); 2.52 (brt, J= 6.7 Hz, 2H, CH2N);

2.55-2, eo g 2H,  CH2NHCO) ;
e 84 Cdd. n(gn(z; {%m@p@ny é&p&%zﬁa ﬁﬁ)wgwpﬂ&o:d{v B)aﬁy?rd?r%?fggfbfgﬂﬂe‘] 2 7 oo H?

H 20 3); 714(ddd Jlle J=6.8 Hz, J=8.9 Hz, 1 H HY5); 718723(m1

H, H-a5 0”')8 ntﬂe&@aﬁéﬂb oﬁstoéxﬂmﬁle"fza 1 H NHCO; 7.35-7.38 (m1 H Harom;
7.47-7 ?ﬁ}r’giﬁd arom .57-7.63 (m 2H, Harom H4); 8.36 (dd,

J=0.9 Hz pg (60%) wram@enl Exarrpl e 81: 25

N-4- (4- (ZWWQHIZE(M*))[F@ Rﬁmzsmlzyéé @‘8&8'@6(5&?5%39(131@1@]4@5”(23@“17\642 -7gbcar bani
de Synthesis anal ogous to exarrp wherei n_t he am ne conponent

4- ( 4- pheny'T' MR (G2 - 360- T RutPpmaIM %1\/6&4%&6@1@5@@%@&7&* g 7 00% 121,
fi f
speci fi Caforengz -2, Bygﬁ L.t} h%;515l 9@9 3 1% g; iy, @%&@5& %;é) mCQHOE_%l@ﬁ@O‘?Qi 84

matter., 30 M 144-1
2219; 14 6 fddds 4354 HepdH.9 HzgkS.9 MQSEH % 4:00168% (m7H1, H-aRnROP Cha=5, 9 360

MHz) 5 (plilrz?1H1+~i@¥7111Z‘)51ém1 éW H% r@Hﬁ)rst bf19J(=§r2 I-le 111| NACO)HZ.42 2)"118 CH2N) ;
2.66-2.69 ( NHCO) ;

84 (gL, e F e, SLbtgoms: .15 |49 U6 Hre ko wzéiH(w)

H-aron ; ]doog égHZ]jD;@H;_IZquHH) H3): 7.14 (ddd, J=1.0 Hz, J=6.7 Hz, J=8.9
Hz, 1 H H 35 5); 727 (br t, J%3.9 Hz, | H, NHCO; 7.44-7.49 (m1 H,

phényl) 7 54-7.57 (m 1H Harom; 7.58 (d, J=8.9 Hz, 1 H H4); 8.36
(dd, ¢50. %x!i%plejfg:'o Hz, 1 H H7). -75- Exanple 82:

N-4-(4-(4-methoxyphenyl)piperazin-1-yl)butylpyrazolo[1, 5-ajpyridin-2-ylcarbamide

Synthesis analogous to example 73.
Yield: 24 mg (47%) white solid matter.

20 M.P.: 152-154°C; MS: m/z 407 (M™); IR (NaCl): 3356; 2928; 2853; 2816; 1653; 1634; 1550;
1512; 1243; 1033; 756. 'H NMR (CDCls, 360 MHz) 3 (ppm): 1.62-1.76 (m, 4H, CHx-CH.);
247 (t, J=6.8 Hz, 2H, CH:N); 2.60-2.66 (m, 4H, pip); 3.08-3.16 (m, 4H, pip); 3.49-3.57 {m,
2H, CH:NHCO); 3.77 (s, 1H, O-CHj3); 6.81-6.85 (m, 3H, H-arom, H-6); 6.86-6.92 (m, 2H,
H-arom); 6.94-6.98 {m, 1H, H-arom); 7.05 (d, J=0.9 Hz, 1H, H-3); 7.13 (ddd, J=1.0 Hz,

25  J=6.7 Hz, J=9.0 Hz, 1H, H-5); 7.27 (br t, J=4.8 Hz, 1H, NHCO); 7.58 (ddd, J=1.2 Hz, J=1.2
Hz, J=9.0 Hz, 1H, H-4); 8.34 (br dd, J=1.1 Hz, J=7.0 Hz, 1H, H-7). *C NMR (CDCls, 90
MHz) & (ppm): 162.1; 153.8; 148.1; 145.8; 141.3; 128.4; 123.6; 119.3; 118.1; 114.4; 113.5;
97.9; 58.1; 55.6; 53.4; 50.5; 39.1; 27.6; 24.3.

30 . Example 84:
N-4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-yl)butylpyrazolo[1,5-ajpyridin-2-ylcarbamide

Synthesis analogous to example 73.
Yield: 36 mg (68%) colourless oil.

35 MS: miz 440 ((M+2)%), 442 (M+4)%). IR (NaCl): 2929; 2853; 2819; 1663; 1635; 1250; 743.
*H NMR (CDCls, 360 MHz) & (ppm): 1.68-1.71 (m, 4H,CH,-CH,); 2.47 (t, J=7.0 Hz, 2H,



N-4- (4-(2-nitrophenyl) pi perazi n-1-yl ) butyl pyrazol o[ 1,

5-a] pyridin-2-ylcarbam de 5 Synthesis anal ogous to exanple 73. Yield: 61 ny
(60% orange oil. M5 mz 422 (M); IR (MaCl): 3410; 2935; 2818; 1635; 1553;
1516; 1341; 1231; 764; 752. 1H NWR (CDCI3, 360 MHz) b (ppm: 1.60-1.78 (m
4H, CHz2-CH2); 2.47 (t, J=7.0 Hz, 2H, CH2N); 2.60-2.63 (m 4H, pip);
3.08-3.12 (m 4H, pip); 3.50-3.55 (m 2H, CH2NHCO); 6.84 10 (ddd, J=1.4 Hz,
J=6.9 Hz, J=6.9 Hz, | H H®6); 7.00-7.04 (m 1H, Harom; 7.05 (d, J=0.9
He 1K IGHEN) 612,64 (R4 KDipRBl14H. a7 am atto); 3803055 (b, 24, ClaRHR O3 80 H

o1 b o &M il Brdidd o2 81g N I i ﬁaroén%wdﬁaah%ﬂw Sty 1
Exarml e 33-—6 |§-HE|*(1|4{ %)nwgm@mheﬁwl Hparam? :BZIGY; yiv@urtzyjm HZOiYW[l-larom)4
(a7 i 1) ¥ R US98 000 5 R S B o v ey
3356; 29234238353 1HZ2REEO 1ﬁ58(br3e63£6 9]:&5®H H-4Y 18235 (b'e@a JFOBBz, 0 HzHHNlVR
é?&ﬁ%%@gﬁ%ﬁa I SR b oy LS el A PR A X M

2H, CH2NHG9Y 3; $136; d78; Fot3; 5%%@)1,49528313@2&54 @mo.3H, H-arom H6); 6. 86 6.92
(m 2H, H-arorr); 6. 94- 6. 98 (m I H Harom; 7.05 (d, J=0.9 Hz, 1 H H3);
7.13 (ddd, J=1.0 Hz, 25 J=6.7 Hz, J=9.0 Hz, 1 H, H5); 7.27 (br t, J=4.8 Hz,
1 H, NHCOExaﬁ}p'igagddd J12Hz J12H2J90H2IHH-4)834(br
dd, J=1. H 7). 13C NMVR (CDQl 3, M) b m: 162.1;
153. 810 14@4 44- i?4% denefmd&h%*yf)&fegaam Tbutyipyiazplog, 5181!8/”9"" %ma@amﬂ% 5, 97.9;
58.1; 55.6; 53.4; 50.5; 39.1; 27.6; 24.3. 30 Exanple 84:

N-4- (4-(3-chl or o- 2- met hoxyphen H) pi perazin-1-yl)butyl pyrazol o[ 1,

5-a] pyri dﬁﬁntbeyﬁéa?lsawﬂe e’@if/‘ﬁé Ssi s anal ogous to exanpi e 73. Yield: 36 ny

(68% col gtud: %Sn@g 7% IM%oncﬂ%ttér‘lO ((M*Z) ) 442 (('VM) ) IR (Nadl ):
2929: 2853: 2819; 1635. 1250; 6 (ppMm:

1o 1 oI R AR R BBy 405 M0 IR (NaEo 3440 280: 2596 TASRRRO4 I SEA 2 | i
4H, pip); 13453:463. HWNUR (CHBI;, BEOMHZA 53Bpr): 3% A 74 2k, 41$HENEEQ)); 22188, 3H,
CHa); 2.26 (s, 3H, CHa); 2.51 (brt, J= 7.0 Hz, 2H, CH;N); 2.62-2.72 (m, 4H, pip); 2.93-2.94
(m, 4H, pip); 3.52-3.54 (m, 2H, CH.NHCOQY); 6.84 (ddd, J=1.2 Hz, J=6.9 Hz, J=6.9 Hz, 1H,
H-6); 6.85-7.92 (m, 2H, H-arom); 7.05-7.07 (m, 2H, H-arom, H-3}; 7.14 (ddd, J=0.8 Hz,
J=6.8 Hz, J=8.7 Hz, 1H, H-5); 7.29 (br t, J=4.9 Hz, 1H, NHCO); 7.58 (d, J=9.1 Hz, 1H, H-
20 4),8.36 (dd, J=0.8 Hz, J=6.8 Hz, 1H, H-7).

Example 86:
N-4-(4-(2, 3-dihydrobenzofuran-7-yl)piperazin-1-yl}butylpyrazolof1,5-ajpyridin-2-
ylearbamide

25
Synthesis analogous to example 73, wherein the amine component 4-(4-(2,3-
dihydrobenzofuran-7-yl)piperazin-1-yl)butylamine was produced according to the
specificaﬁons for type C3 amines.

Yield: 72 mg (71%) colourless oil.

30 M.P.:60-62°C. MS: m/z 419 (M"). IR (NaClI): 3411; 2939; 2817; 1662; 1636, 1553; 1256;
1146; 1012; 753. "TH NMR (CDCl,, 360 MHz) & (ppm): 1.66-1.73 (m, 4H, CHz-CH,); 2.54 (t,
J=6.8 Hz, 2H, CH:N); 2.69-2.74 {m, 4H, pip); 3.17-3.22 (m, 6H, O-CH,-CH, ,pip); 3.49-
3.55 (m, 2H, CH,NHCO); 4.59 {t, J=8.9 Hz, 2H, O-CH,-CH,); 6.68-6.70 (m, 1H, H-arom);
6.77-6.87 (m, 3H, H-arom, H-6); 7.04 (d, J=0.9 Hz, 1H, H-3); 7.13 (ddd, J=1.0 Hz, J=6.8

35 Hz, J=8.9 Hz, 1H, H-5); 7.29 (br t, J=5.0 Hz, 1H, NHCO); 7.58 (d, J=8.9 Hz, 1H, H-4); 8.36
(dd, J=0.9 Hz, J=7.0 Hz, 1H, H-7).



(s, 3H OCH3); 6.79 (dd, J=1.8 Hz, J=7.9 Hz, 1H, Haronm); 6.84 (ddd, J=1.2
Hz, J=6.9 Hz, J=6.9 Hz, 1H, H6); 6.92-6.96 (m 1H Harom; 6.99 (dd,
J=1.6 Hz, J=7.9 Hz, 1H, Haron); 7.05 (gy.J=0.9 Hz, 1H, H3); 7.14 (ddd,
J=1.1 Hz, J=6.8 Hz, H=8.9 Hz, 1H, H5): 7.29 (br t, 5 J=4.8 Hz, |11, NHCO:
7.58 (br d, J=8.9 Hz, | H, H4); 8.35 (br dd, J=1.1 Hz, J=7.0 Hz, | H,

H 7). t3C NVR (CDCI3, 90 Miz) b (ppm): 162.4; 148.8; 141.4; 128.4; 124.8;

123.7; 119.3; 117.3; 113.6; 97.8; 59.3; 57.8; 53.4; 49.2; 38.6; 27.4; 21.0.
Exarrpl e 85: 10

N-4-(4-(2_3-di met hyl phenyl ) pi perazi n-1-yl)butytpyrazol o[ 1, 5-a] pyri di n- 2-yl ca
rbam de g%'ﬂ"‘l?@sWs anal ogous to exanple 73. Yield: 75 ng (77% white solid

matter. . Yor1] , 2926; 2853; 1658;
1634; 1553, ﬁczﬁ’qa’;ﬁﬁp %@z’"%g)ﬂb&;’ﬁf( B %BSR"%& Jehd e Mﬁg%" fopm . 1.67.1.74
(m 4K Cp-GP); 221 (s, 3 226(5 3H, CH3); 2.51 (br t, J= 7.0

m’ 2:} %ﬂb&x%aﬁ% %(HJ% 8%5&m§1'é'TBPWE'Zr’eInzthg%B‘anHeg&mﬂdﬂenfl{'é4 mh%ma|$852 3.54

(
6 85- 7 92yl merzw-md)antmmnerwgsprpdgveqmcom"-g tortaeéneclﬁqagyns fprmfne@cﬁdd J=0.8
Hz, gﬂZWeSJs7Hz 1 H HB5); 7.29 (br t, J=4.9 Hz, 1 H, NHCO; 7.58

(d, J91 HH-204)836(dd J=0.8 Hz, J=6.8 Hz, 1 H H7).
Exanpl e g¥ield: 40 mg (38%) colourless oil.

N-4- (4- ( 2y FH/QX?J mr\kgf\l'ég@“si EMB @%S@ 632 11386) Roder |78W1‘?-FIQMQ(WCI3,.

5- a]p ndi n- esi’'s ana ogous to exa erein the

2-
am ne (borrié@(hwr{ ) B{ppmy 2.78-1. 76 ﬁlydﬁ}*'blﬁ‘é'hz(élﬁﬂrhﬂ 2 0,'2I (pRPePanCliAH-l 2:68-ami ne
d t | d: 72

vas b1 odused (3Conr g, B9945- goRREILH OREI O8N I, il 63 SR AL L
2939; 2813.201®62H, HipB8;511588(m,12H 6;HNHIAB), 426%226 (7’5:2H O-lCNWI'(z@de)";ﬁ 7-%-60
VHz) b 6
b 5, LByt 8 Al O FRLs ot g 15 B B G BTN
CH2NHCO) ; H43)58 14 (ddd) 380.8 Haz J=$HzQ=8-D HeHH ,;H-6); S 16b70 JEMm3S Ha{1HHNHICEH) ;
6. 77-f; 87 3 0 1H, H-3 7.13 (ddd,
31 o e, 798k SRag e ATk RRND g Yol =Pt it 2 T 1
NHCO) ; 7.58 (d, J=8.9 Hz, 1 H H4); 8.36

Example 88:

N-4-(4-(2, 4-dimethoxyphenyl)piperazin-1 -yl)butylpyrazolo[1,5-alpyridin-2-ylcarbamide

20  Synthesis analogous to example 73.
Yield: 74 mg (71%) colourless oil.
MS: m/z 437 (M"); IR (NaCl): 3412; 2937; 2817; 1662; 1635; 1552; 1509; 1257; 1208;
1034; 750. '"H NMR (CDCls, 360 MHz) 5 (ppm): 1.68-1.74 (m, 4H, CH,-CH,); 2.53 (t, J=4.4
Hz, 2H, CH;N); 2.68-2.76 (m, 4H, pip); 3.04-3.11 {m, 4H, pip); 3.50-3.55 (m, 2H,

25 CHyNHCO); 3.77 (s, 3H, OCHz); 3.83 (s, 3H, OCHj3); 6.40-6.43 (m, 1H, H-arom); 6.47-6.48
{m, 1H, H-arom); 6.82-6.87 (m, 2H, H-arom, H-6); 7.05 (d, J=0.7 Hz, 1H, H-3); 7.13 (ddd,
J=1.0 Hz, J=6.8 Hz, J=8.9 Hz, 1H, H-5); 7.28 (brt, J=5.2 Hz, 1H, NHCO); 7.58 (d, J=9.0
Hz, 1H, H-4); 8.36 (dd, J=0.9 Hz, J=7.0 Hz, 1H, H-7).

30 Example 89:
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-4,5,6,7-tetrahydropyrazolo[1,5-alpyridin-2-
ylcarbamide

Synthesis analogous to example 39.
35  Yield: 40 mg (78%).



(dd, J=0.9 Hz, J=7.0 Hz, 1 H H7). -77- Exanple 87:

N- 4- (chroman- 8-yl ) pi perazi n-1-yl ) butyl pyrazol o[ 1, 5-a] pyridin -2-yl carbam de
5 Synt hesi s anal ogous to exanple 73, whef®i n the am ne conponent
4-(4-(chroman- 8- yl)pi perazin-1-yl)butyl am ne was produced according to the
specifications for type C3 amnes. Yield: 40 ng (38% colourless oil. M
mz 434 (M). IR (Nad): 3397; 2926; 2853; 1634; 1556; 1259; 750. 1H NMR
(cbCl3, 10 360 MHz) 6 (ppm: 1.70-1.78 (m 4H, CH2-CH2); 1.97-2.02 (m 2H,
O CH2- CH2MSH3P6 iz (09); "Bl RR(TDC236@MEN) 5 (o 1(37:1.46-(f, ZH HzH,-CHL-CHy);

O S o P oA R B e é,é&(%éa; ot

H-arom; 6=8% I-(zdﬁ!d,,CHfh@, B6H2,68)\0 481, bip); 21&1 t,l)=|ﬂZ4 HZ, 21, H#4 5 B,0673.05 () b¢H s, 1

Mo B oo 8839 B di S b a0 o gl Bk p B L0 L

J=7.2 31, 1H, B-3),6.84-7)01 (Fx BAPHear&8, NNC®)( 4- (2,

4-di nmet hoxyphenyl ) pi perazin-1-yl)butyl pyrazol o[ 1, 5-a]pyridin-2-ylcarbam de
20 Synt hesis anal ogous to exanple 73. Yield: 74 ng (71 %9 colourless oil.
MS: i z43ExéaiMble 90:R (NaCl ) : 3412; 2937; 2817 1662; 1635 1552 1509 1257,
1208; 1034; 750. 1H NWR (CDCl 3, 360 % r(? 68-1. 74 (m

CHz- CH) ; NA- 643(2(m9fh95@hﬁnyfmipef@w Topioniyr- *2“’8@1"2' ?60[( @radeffb?ﬂﬁcafb@”tﬂP 3.11
(m 4H, plp) 3 50 3 55 (m 2H 25 CtNHCO) 3 77 (s 3H OCHB) 3.83 (s, 3H,
OCH3): 6. 40- 6.82-6.87 (m
2H, I—i[Qar o%ﬂzm&chlvomd%@ﬁ aﬁdmdw 2-%LPONMU%§GEd601%WMbPW°bﬁ$fdGOP& J=6.8
ﬁ, i g 9ﬁ_ﬁ%mtér harréﬁ}are cﬂs%e@bﬁ 4tml d-})rﬁleﬂwh%e cilaloHde Hh@@)OT rﬁl 5&2(r‘ﬁ|mo —9 0
N 5- (4- ( 2d 'HEM&%@%@HC& ahﬂ'épé)f?ﬂ-@ 1>3|W'athT§|TU4i@0d}'e¢J'ﬂ Bﬁrralrﬂmpwy@ta&a o[ 1,
- 8] E)yr | di BreZsio} 8RIpBAMEIGE aRY BEIRASA for B0 MiNGBS! St ARbieBERbErakfte. THDre¥bRInd: 40
ng

U'I

" solution is again cooled to 0°C and a solution of 0.034 g (0.13 mmol) 4-(4-(2-

15  methoxyphenyl)piperazin-1-yl)butylamine in 4 ml dry methylene chloride is droppered in.
After 1 hour of agitation the reaction deposit is diluted with methylene chloride and washed
with saturated NaHCO3 solution and water. After drying of the organic phase with MgSQO,
the solvent is evaporated and purified by flash chromatography (SiO;; CH;Cl-CH,OH:98-
2).

20 Yield: 40 mg (76%) white solid matter.

M.P.: 116-119°C; MS: m/z 441 (M"); IR (NaCl): 3404; 2939; 2819; 1658; 1567; 1499; 1241;
102?; 751. "H NMR (CDCl3, 360 MHz) & (ppm): 1.61-1.73 (m, 4H,CH,-CH,); 2.47 (t, J=7.0
Hz, 2H, CHyN); 2.63-2.71 (m, 4H, pip); 3.07-3.15 (m, 4H, pip); 3.48-3.53 (m, 2H,
CH,NHCO); 3.86 (s, 3H, OCHj3); 6.84-7.01 (m, 4H, H-arom); 7.20 {dd, J=1.9 Hz, J=9.7 Hz,

25 1H, H-7); 7.46 (brt, J=5.9 Hz, 1H, NHCO); 7.49 (ddd, J=0.7 Hz, J=0.7 Hz, J=0.7 Hz, 1H,
H-8); 8.09 (d, J=0.7 Hz, 1H, H-3); 8.20 (dd, J=0.9 Hz, J=2.0 Hz, 1H, H-5). *C NMR (CDCl,,
90 MHz) & (ppm): 162.2; 152.3; 142.8; 141.4; 141.2; 127.5; 124.2; 122.9; 121.7; 121.0;
118.5; 114.3; 111.3; 58.2; 55.4; 53.5; 50.6; 39.1; 27.7; 24.3.

30  Example 91:
N-4-(4-(2, 3-dichlorophenyl)piperazin-1-yl)butyl-6-chloroimidazo[1, 2-a]pyridin-2yl-

carbamide

Synthesis analogous to example 90.
35  Yield: 77 mg (67%) white solid matter.



-78- Ms: 426 mlz (M); 1H NWR (CDCI 3, 360 MHz) 6 (ppm: 1.37-1.46 (m 2H,
CHz- CHz-CH2); 1.52-1.67 (m 4H, CH2-CH2-CH2); 1.82-1.89 (m 2H, H5);
2.01-2.08 (m 2H, H6);2.41 (t, J=7.7 Hy. 2H, CH2N); 2.61-2.68 (m 4H,
pip); 2.81 (t, J=6.4 Hz, 2H, H4); 3.06-3.13 (m 4H, pip); 3.38-3.45 (m
2H, CH2NHCO); 3.86 (s, 3H, CH3O; 4.09-4.16 (m 2H, H7); 6.49 (s, 5 1H,
H3), 6.81-7.01 (m 5H Harom NHCO. Exanple 90:

N-4- (4- (2- met hoxyphenyl ) pi per azi n- 1-yl ) butyl - 6- chl or oi m dazo[ 1,

2-a] pyri diie.2138-¢38°bapisd éz 480 (M'()}%QQM +2), IR(NaCI) 3401; 2930; 2820; 1655; 1567;
6-chl oroi m dazo -2-¢C ur chased from

0 o o e L A 2355 AR i 95 B2 AT, B aped from
(0 42 mmmzeli&yzrDla@N azemot@q% 4mhs@ @@4219 .(104H3p.mrels)z 3T {eh ditgsol ved in

tated for 30 m nutes at

é «Xﬂ in and agjt
anbl ent t w(épﬁr@ew @HeJT%%E‘Fi 2%‘6I1H|"bﬂrqr@ £d417n &b 126 Hryond afd a

sol utipn @y, Q):p@ﬁzgjidh ﬂ+§ TPT"H)' 45(04(13(1%4@7 Hz, 1H, NHCOY); 7.51 (d, J=9.8 Hz, 1H,
met hoxyphenfﬁ ﬁ)%feram n- butyi am né in M dry nethyl ene chloride is

dr opper edHi br sy 1H, H&)rrs (dagdrt- &ﬁ%ﬁ”t'ﬁ@)r eaction deposit is diluted
wi th nethyl ene chloride and washed wth saturated NaHCO3 sol uti on and
water. After drying of the organic phase wwth MgSO4 the solvent is
evapor at eBX@ABleft% i fi ed by flash chromatography (Si Q2; CH2Cl Z- CH3OH: 98- 2).

20 Yiel d CME 5. 41 (M
IR (:\lgcl )N%%@ rh%ng P %’?f}@’%ég? bl to ﬁ%@zﬁ?ﬁ% 2”@377%@ T AR

(CDCIW) 3@carkReides (ppn): 1.61-1. 73 (m 4H, CHZ-CHZ): 2.47 (t, J=7.0 Hz, 2H,
CH2N); 2.63-2.71 (m 4H, pip); 3.07-3.15 (m 4H, pip); 3.48-3.53 (m 2H,
CHZNHCO); 3.86 (s, 3H, OCH3); 6.84-7. 01 (m 4H, Harom; 7.20 (dd, J=1.9 Hz,
J 9.7 Hz,0.885 g 6rehlam-2ymethyliraidaznl1 £-alreiding-parboxylipjaciii@tR mmolypurchiered J=0. 7

AN ﬂ;fr&'ﬁzBugTﬁzﬁL@z,ga%@g ey Bty Sld e dndtsdlapgh 30 (dd

152. 3; 14|2|l @ 421mmo) deu’Ez\ argzazldgd Tihen 020421 (0. 93 mmzﬁ) Tugms@ved 1085 Bl
114. 31 &@%Mﬁ% #C aﬁﬁsfbw: ém@peré@ irPan %%Bedzfz ésat%% npl e 91:
azin-1-

N-4( di chl or ophenyl er oroi mdazo(1,
2-a] pyr | diempeyaturec Beesictien Syutionds eplethisl GEmesin @cba(awpmcm @‘@ 0349 (0.13

mmol) 4-(4-(2-methoxyphenyl)piperazin-1-yf)butylamine in 4 ml dry methylene chloride is
droppered in. After 1 hour the reaction deposit is diluted with methylene chloride and
washed with saturated NaHCQO, solution and water. After drying of the organic phase with

20 MgSQ, the solvent is evaporated and purified by flash chromatography (SiO,; CH,Cl-
CH3;0H:98-2).

Yield: 45 mg (82%).
M.P.: 118-120°C; MS: m/z 455 (M"); IR (NaCl): 2937; 2818; 1635; 1594; 1498; 1241; 1028;
751. "H NMR (CDCls, 360 MHz) 8 (ppm): 1.66-1.77 {m, 4H,CH,-CH,); 2.50 (t, J=6.9 Hz,

25  2H, CH;N); 2.65-2.73 {m, 4H, pip); 2.70 (s, 3H, CH3); 3.04-3.11 (m, 4H, pip); 3.52-3.56 (m,
2H, CH:NHCQ); 3.85 (s, 3H, OCHg); 6.15 (brt, J=4.9 Hz, 1H, NHCO); 6.84-6.86 (m, 1H,
H-arom); 6.88-6.91 (m, 2H, H-arom); 6.95-7.01 (m, 1H, H-arom); 7.28 (dd, J=9.4 Hz, J=1.9
Hz, 1H, H-7); 7.49 (d, J=9.4 Hz, 1H, H-8); 9.45 (d, J=1.1 Hz, 1H, H-5). *C NMR (CDCl;, 90
MHz) & (ppm): 161.3; 152.3; 145.5; 144.2; 141.2; 128.1; 126.0; 123.0; 121.4,

30 121.0; 118.2; 116.7; 116.2; 111.2; 58.1; 55.3; 563.4; 50.4; 39.5; 27.8; 24.3; 16.6.

Example 93:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylimidazof1, 2-ajpyridin-6-ylcarbamide

35  0.020 g imidazo[1,2-ajpyridin-6-carboxylic acid (0.12 mmol) are dissolved in 4 ml dry
methylene chloride and 0.07 mi {0.42 mmol) dry DIPEA are added. Then 0.042 g (0.13



35 Yield: 77 ng (67% white solid matter. -79- MP.: 135-135C, Ms: niz 480

(M); 482 (M +2) IR (Nadl): 3401; 2930; 2820; 1655; 1567; 1449; 1241; 732.
1H NVR (CDCI 3, 360 MHz) b (ppm: 1.68-1.g% (m 4H CH2-CH2); 2.54 (t, J=7.2
Hz, 2H, CH2N); 2.67-2.76 (m 4H, pip); 3.09-3.15 (m 4H, pip); 3.52-3.56 (m
2H, CH NHCO; 6.97 (dd, J=1.9 Hz, J=7.2 Hz, | H Harom,; 7.14-7.18 (m 2H,
Harom; 7.23 5 (dd, J=1.9 Hz, J=9.4 Hz, 1 H H7); 7.50 (br t, J=5.7 Hz, 1
H NHCO; 7.51 (d, J=9.8 Hz, 1 H H8); 8.13 (br s, 1 H H3); 8.22 (d,

J=1.1 Hz, mkdi T#@Htss@f@drﬂlc% 87 dry DMF at 0 C are slowl?qdroppered in and agitation
N-4-(4- (2 met hoxyphenyl ) pi perazin-1-yl)b | or 0- 2- et hyl I m dazof 1,

2-a] pyri diakesplagp fqnqgamiﬁaﬁep@éamb@ggte@perature The reaction solution is again cooled
6- chl or o- g ovet dhdl & 8816RACI D, 0%465 (@yfs rqhm &@q&bﬁé@bﬁ&*ﬁh@ﬂl)‘é pefhzik21.mol )

purchased fromButt Park Ltd are dissolved in 4 m dry
net hyl eneYidihamipe Iraﬁ@l@methwﬁn%ehlngdqupwgﬂ iny After Lheur fpedctiorhen 0. 042

g (0.13 nH@éc)sntT@J ldtsh \ﬁﬁlﬁ)h\éﬁﬂle‘na Hiorid&hind MasbdwithVEatalatddNAI €O B&Widﬁ and

droppere I'n and agitated m nutes at anbient tenperature.
reaction WaletAften dw&@‘dh%argaalcm@aagwth Ma$P:dhe splvant dﬁwe\@powt%auncbm(rtﬁieis

mol ) 4- (ﬂyﬁa')sh"@{r&ﬁéty)g%ﬂy g?f @HQOH’IQES tylamne in 4 m dry nethylene

chloride 1I's ere hout the feaction deposit is diluted with
met hyl eneYiehl: érmgj(ﬂoz%ﬂd/e"%%ed Wi t h saturated NaHCO3 sol ution and water.

After dr r pfg&\;ge h I t7dnS1 rat ed
and puri ?!I ed 4(?%]@/]? Igﬁﬂg%&{ 2%‘2& hgg@ 1% go ¢2%Pil§g§-|ﬁ9785’02 HEM%I d: 45

my (8K . (GE,: BGDMHa)zfo(@prrws Gﬁgﬁl 27645\5 HMH:CHH, 2R G %6 B biz72H, ) 1635;

1594 149 77

i Go ooy o b e By Ap3p, 18 BRR PR g 965 (3 %Wha’%q? 2.5
(s, 3H, cﬂﬂﬁ)@&% 83 fm, thqH—afqm pﬁ3§77@2€5\21$'| sBarpm); T%brm=ﬁr4dd>;1 .85 (s,
3H, OCH3 J

6. 55 6. o1 ROIT e [, SSTE R Ve e 1R i b ﬁﬁf@ﬁﬁ#@ YR

J=1.9 Hz'iH,lH-H) ?HS97§d J=f1 Adiz( 4H, U%&B%ébrswm H#8.8); 9.45 (d, J=1.1 Hz, 1 H,
H5).13C NVR (CDCI 3, 90 Miz) 6 (ppm): 161.3; 152.3; 145.5; 144.2; 141. 2;

128. 1 126.0; 123.0; 121.4; 30 121.0; 118.2; 116.7; 116.2; 111.2; 58. 1,
55.3; 53. Exalﬁplefﬂ‘l 39.5; 27.8; 24.3; 16.6. Exarrpl e 93:

N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl[1,2,4ftriazolo[1,5-a]pyridin-2-yicarbamide

0.01 g [1,2 4]triazolo[1,5-alpyridine-2-carboxylic acid (0.06 mmol) are dissolved in 3 mi dry
20  methylene chloride and 0.035 ml (0.12 mmol) dry DIPEA are added. Then 0.022 g (0.07
mmol) TBTU dissolved in 0.5 ml dry DMF at 0°C are slowly droppered in and agitation
takes place for 30 minutes at ambient temperature. The reaction solution is cooled to 0°C
again and a soiution of 0.03 g (0.1 mmol) 4-(4-(2,3-dichlorophenyl)piperazin-1-
yl)butylamine in 4 ml dry methylene chioride is droppered in at 0°C. After 1 hour the
25  reaction deposit is diluted with methylene chloride and washed with saturated NaHCO;
solution and water. After drying of the organic phase with MgSQ, the solvent is evaporated
and purified by flash chromatography (SiO,; CH,Cl,-CH;OH:97-3).
Yield: 20 mg (74%) white solid matter.
M.P.: 134-135°C; MS: m/z 446 ((M+2)"), 448 ((M+4)"). IR (NaCl): 2941; 2820; 1676; 1637,
30 1241; 734. '"H NMR (CDCls, 360 MHz) & (ppm): 1.67-1.77 (m, 4H,CH,-CH,); 2.55 (t, J=7.0
Hz, 2H, CHyN); 2.69-2.75 (m, 4H, pip); 3.10-3.14 (m, 4H, pip); 3.56-3.61 (m, 2H,
CH.NHCO); 6.96-6.99 (m, 1H, H-6); 7.10-7.17 (m, 3H, H-arom); 7.60-7-66 (m, 2H, H-7,
NHCOQ); 7.77-7.80 (m, 1H, H-8); 8.66-8.69 (m, 1H, H-5).

35 Example 95:
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl}pyrazolof1,5-b]pyridazin-2-ylcarbamide



N-4- (4- (2- met hoxyphenyl ) pi perazi n-1-yl ) butylimdazo(1, 2-aJpyridi n-6yl car bam
de 35 0.020 g imdazo[1, 2-a] pyridin-6-carboxylic acid (0.12 nmol) are
dissolved in 4 mM dry nethylene chloridg.and 0.07 m (0.42 mol) dry DI PEA
are added. Then 0.042 g (0.13 -80- mmol) TBTU dissolved in 0.5 mM dry DV at
OC are slowy droppered in and agitation takes place for 30 mnutes at

anbi ent tenperature. The reaction solution is again cooled to OC and a
solution of 0.034 g (0.13 mml) 4-(4-(2-nmethoxyphenyl) pi perazin-| -

yl') butyl am ne in 4 m dry methyl ene chloride is droppered in. After 1 hour

t he reactj di | yt ne chl oride and washed with
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41triazol o( 1, 5-a] pyr.i - 2-yl car banide
[1, 2, flﬁ t r?'%iz%‘l’rgF?’L b&!ﬂé?%WmmaW%Wég%XQHFQZ'Qg@QH(% 96 mol) are dissol ved

in3m dygg: a@mé@@rby%wmegbmmb@@( and 0.035 m (0.12 rrm)l) dry DI PEA are
added. Then ? sol ve C are

ooty o Uik 2AChNe iR T4 (WO 44BY %ﬁaaerﬁ'f(&aoyozmaﬁéb Te56 1282t

t enper at uygs, "HINMR @801, OSCSMHYS & Bpr)S1 Ggﬁﬂﬁt rt, @HOSH,-e 9 259 ¢l Jaggol ution of
0.03 g (0. 3@93 }ﬁﬁro d( [ g)l 'I lamne in 4

1
1 0o g R i A4 80 BB 53336 b, B it 85138 HHRPH ha 28
reactjpn @gf Ngmcb) '65983'(d|du.§=€;5.d5W‘thEYVT?HE,}’ﬂWF@a@M)OT bg‘i‘dcﬁU%W@dQWHﬂHH

sat ur at ed sol ution and water. After in t he organi ¢ phase vmth
V5304 & heHGH LB PLmo g OraiDEY 7 15, ke At DT FISEH 1k O RE bR (S o
CH2Cl 2- CHRHD7o Bk, J=9. £HE: 1H 0P 8(364%%, Wid Bz 3RUIAHIBIH, ¢16).

Example 96:
20  N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chloroimidazof1,2-bjpyridazin-2-
ylcarbamide

0.047 g 6-chloroimidazo[1,2-b]pyridazin-2-carboxylic acid (0.24 mmol) purchased from
Maybridge, Tintagel (UK) are dissolved in 6 ml dry methylene chloride and 0.14 mi {(0.84
25  mmol) dry DIPEA are added. Then 0.084 g (0.26 mmol) TBTU dissolved in 0.5 ml dry DMF
at 0°C are slowly droppered in and agitation takes place for 15 Minutes at ambient
temperature. The reaction solution is cooled to 0°C and a solution of 0.071 g (0.27 mmol}
4-(4-(2-methoxyphenyl)piperazin-1-yl)butylamine in 4 ml dry methylene chloride is
droppered in. After 1 hour the reaction deposit is diluted with methylene chloride and
30  washed with saturated NaHCOj; solution and water. After drying of the organic phase with
MgS0, the solvent is evaporated and purified by flash chromatography {SiO,; CH,Cl,-
CH;0H:88-2).
Yield: 82 mg (77%).
M.P.: 120-123°C; MS: m/z 442 (M™); IR (NaCl): 3407; 2931; 2851; 2817; 1655; 1499; 1241,
35  1028; 751. "H NMR (CDCls, 360 MHz) & (ppm): 1.64-1.74 (m, 4H,CH,-CH.); 2.50 (t, J=7.0
Hz, 2H, CH:N); 2.65-2.73 (m, 4H, pip); 3.09-3.17 (m, 4H, pip); 3.49-3.55 (m, 2H,



MP.: 134-135C, MS: miz 446 ((M2)'), 448 ((Mr4)'). IR (Nad): 2941; 2820;
1676; 1637; 30 1241; 734. 1H NWR (CDCI 3, 360 MHz) 6 (ppm: 1.67-1.77 (m
4H, CH2- CH2); 2.55 (t, J=7.0 Hz, 2H, CH2).; 2.69-2.75 (m 4H, pip);
3.10-3.14 (m 4H, pip); 3.56-3.61 (m 2H, CH2NHCO; 6.96-6.99 (m 1 H,

H6); 7.10-7.17 (m 3H, Haron); 7.60-7-66 (m 2H, H7, NHCO; 7.77-7.80
(m 1H, H8); 8.66-8.69 (m 1H HD5). 35 Exanple 95: N-4-(4-(2,

3-di chl orophenyl ) pi perazi n-1-yl ) pyrazol o(1, 5-bJpyridazin-2-ylcarbam de -81-
0.019 g pmﬂqmnb@bls%&lewo@ﬂé) B:64-C@0 gﬁmﬂlkﬁa%ﬁkgdrﬁ@{&%—mﬁ 1#. @1-ght ssol ved
in5m dr ené chioride and O. &9 dry_DI'PEA ar'e added.
Then 0. 04248 (F0h 455-5 Aol . NSO d Sk VEuS . 85 Gary oS AP0 € o y
droppered in and agitation 5 takes place for 30 mnutes at anbient
tenperature. The reaction solution is cooled to OC again and a solution of
0.085 g (Bx2@plen:) 4- (4- (2, 3-di chl or ophenyl ) pi perazin-1- yl)butylanine in 4
m  drysg me e action
e R kra N  e etie
sol uti on Haarbaemwasr . After dryl ng of the organic phase with I\/gSO4 t he sol vent
is evaporated 10 and purified by flash chromatography (Si Q2

CH2Cl 2- CH3OH:. 97-3) .  Yield: 39 m?? (7299 white solid matter. ‘MP.: 122- 124C,
MS: mf z 49633 gchorp-2-phegviniieagl ?b]mwdema@l garbootiaacio §212 mrekkeurgheased 725,
1H NVR ( CRGh ) t 6.9
e 2H CHZ %utlgﬁ%ﬁw Qélﬂpﬁhﬂﬂmégls%lz&l B mﬂ&?%hﬁi@@hl@no@%ngogﬂw (m
oH, 18 mrr@i)gnyp Aatezacsiepuz hertﬁrﬁtﬁﬁmﬁo11mmqm5$w'ssqlvg®r(%mu =4.5
Hz, J= 9 1 ) H-3) 7.47
(br 1. d Wgz“léko d"érléﬁil_?&zd &%gﬁe%@ r?%hd aﬁb%?afk@%lacéf&%dr,ﬁmgtjeﬁ'é’tl_l_ g 36
(dd, J 1 gmppgnt tgz&mezatm@ The machq:r&golutmawcéecg@() £pgain and a solution of 0.0 4

T2 Wi car B G B e G A AR e O i
(0.24 mmcf)lomle Hmdrerdrlorﬁftavaymur theaeadtiontdegesit is umteémhdn@bmnﬁe@lwﬂ% m
gr %82Iajt hy%@\ga%ﬁ‘gd%@}%ﬁ% ssa*fc é&tog%d%t%hwla? Qt)@ ar S @'\?ﬁd' Then
dr opper edWithan@ﬁ@a;&@ sQltandis avareratas andepurifed b flagheiresategrapip (e, CHAClo-

CH3OH:98-2).

Yield: 41 mg (66%) white solid matter.

M.P.: 58-62°C; MS: m/z 518 (M"), 520 (M+2)"; IR (NaCl): 3348; 2929; 2816; 1656; 1554;

20 1499; 1241; 1027; 751. "H NMR (CDCl3, 360 MHz) 8 (ppm): 1.66-1.74 (m, 4H,CH;-CH,);

2.41-2.50 (m, 2H, CH,N); 2.58-2.66 {m, 4H, pip); 2.98-3.09 (m, 4H, pip); 3.53-3.60 {m, 2H,

CH:NHCO); 3.85 (s, 3H, OCH3); 6.82-6.93 (m, 4H, H-arom); 6.96-7.01 (m, 1H, H-arom);

7.21 (d, J=9.4 Hz, 1H, H-8); 7.35-7.48 (m, 3H, H-arom); 7.89-7.95 (m, 2H, H-arom); 8.01

(d, J=9.4 Hz, 1H, H-7); 8.51 (brt, J=4.8 Hz, 1H, NHCO); 8.58 (brt, J=5.3 Hz, 1H, NH).

25

CREATION OF SUBSTANCE LIBRARIES BY SOLID-PHASE-SUPPORTED
SYNTHESIS:

30  The creation of a substance library of dopamine receptor-affine ligands by solid-phase-
supported synthesis is based on methods which have been developed by our working
group and previously described (Ldber, S., et al. Org. Left. 2003, 5, 1753-1755). The basis
for this work is the development of novel BAL linkers, which led to the synthesis of the
FIMT (formyl-indolyl-methyl-triazole) resin. With the help of this functionalised polystyrene

35 it was possible to synthesise two libraries (Library 1 and Library 2) of potent ligands:



tenperature. The reaction solution is cooled to OC and a solution of 0.071 g
(0.27 mmol )  4-(4-(2-met hoxyphenyl ) pi perazin-1-yl)butylamne in 4 m dry

met hyl ene chloride is droppered in. Aftegs.1 hour the reaction deposit is
diluted with nethyl ene chloride and 30 washed wi th saturated NaHCO3 sol ution
and water. After drying of the organic phase with MSO the solvent is
evaporated and purified by flash chromatography (Si Q2; CH2ClI 2- CH3OH: 98- 2).
Yield: 82 mg (77% . MP.: 120-123C, Ms: mz 442 (M); IR (Nad): 3407; 2931,
2851; 2817; 1655; 1499; 1241; 35 1028; 751. 1H NWR (CDClI 3, 360 MHz) 6

(ppm): 1.64-1.74 (m 4 2. 50 (t, J=7.0 Hz, 2H, LH2N); 2.65-2.73
(m 4H, pip); 3.09-3.1 4H,} pi DITN3. 49,855 (m 2H, -§R- CH2NHCO): 3. 86
(s, 3H, OCH3); 6.84-7 AHN=H ar oy (d, =2J=9.5 1 H H8);

7.48 (brt, J=5.3 Hz,*1 H, NHCO); 7.84 Hz, 1H, 7)!',j 8.43 (d, J=0.7
Hz, 11H, H3). Exanple 97: 5
N- 4- (4- ( 2- met hoxyphenyl ) pi perazin-1-yl)b tésl -6-chl or o- 2- phenyl i m dazo[ 1, 2- b]
pyri dazi n-3- yl carbam de 0.033 1)

6- chl or o- 2- phenyl i m dazo[ 1, 2- b] pyri dazi n- 3-carboxylic acid (0.12 mmuol)

pur chased |,ithO78IiBiing thdntividud! reaSiRimBdtdy ¢ tl@é@lidgﬂﬁs@sgﬁé%}dé%@yht’ﬂeéis Bk Ndry

net hyl ene chloride and 0.07 10 m (0.42 mmol) dry DI are added. Then
0.042 g (Olet@-@otishioeplenypiperazig1yhelgylisstetoagioprimurides (Limarrievidl ow y
dropper ed Ly ack @91 {bi oy SakanPkags) Selaelfqut es at - ambient

t enper at ur €. € reaction sol'utioh is tooled to OC again and a sol ution of
0.034 g (0.13 mml) 4-(4-(2-nmethoxyphenyl) pi perazin-1-yl)butylamne in 4 m
dry nmethylene chloride is droppered in. After 1 hour the reastion deposit

solution and water. After drying of the organic phase .wt
' ' 2;"CCH2CI 2-

sol vent is evaporated g purtfred 1y flash chromat ogfap (S
CH30OH: 98-2). Yiel g'HO'J'l M"ﬁ%ﬂ whi tle solid matter. %g) 58-52C, MS: ml z
518 (M), 520 (@f2)'; I RNRHOAY, 3348; 2@p9. “REIGPJ656” 15547 20 1499;
1241; 1027; 751. liljBHNNR (CDCI'3, 360 MHz) 5 (pPm: 1. 6?-%)674 (m 4H, CH2- CH2) ;
2.41-2.50 (m 2H,( 2N); 2.58-2.66 (m 4H, pip); 2. 98{8%hg (m 4H, pip);
3.53-3.60 (m 2H, CH2NHCO; 3.85 (s, 3H, OCH3); 6.82-6.93 ( 4H, Harom;
6.96-7.01 (m 1H, Harom;

(\N cl
2. Heteroarene acid component

./\N/\H,N Cl

HOAL, DIC N n
- ..
Lteteroaren |57 70 (D3)

0 K\N
3. 2%TFA in CH,CI, I— N \) Cl
-~ =

Examples |6-9, 18-21, 24-27, 31-38, 41-44

Cl

In Library 2 the compounds of example 13 and examples 50-68 were produced
analogously to this synthesis sequence.

10



7.21 (d, J=9.4 Hz, 1 H H8); 7.35-7.48 (m 3H, Haron); 7.89-7.95 (m 2H,
Haronm; 801 (d, J=9.4 Hz, | H H7); 851 (br t, J=4.8 Hz, 1 H NHCO;
8.58 (br t, J=5.3 Hz, 1 H NH). 25 CREATN OF SUBSTANCE LI BRARI ES BY

SCLI D- PHASE- SUPPORTED SYNTHESI S: 30 The creation of a substance |ibrary of
dopam ne receptor-affine |igands by solid-phase- supported synthesis is
based on net hods whi ch have been devel oped by our working group and

previ ously described (Luber, ., et aI Org. Lett. 2003, 5, 1753-1755). The

basi s fopr(ggm& o‘@PcﬁkthééoMF?e a8 rry pgfung tﬂﬁtaﬂ? | i nkers, vv_hi ch I ed to

t he synthesis of yl-nme -trrazole) resin. Wth the
hel p of t Fobnfemmaotnbived|a-&le@, Mblgleftopheﬁ]ép&@razm WwaBallgdawinkel e t o synt hesi se two
|ibraries (Library 1 and Library 2) of potent ligands: 83 NO N--N.AH
(D1) CHO In the follow ng the individual reaction steps of the

sol i d- phaﬁdOQLgp(pmdBeninslgg‘)ﬂ:Iﬂ\ﬁirssimtDﬂl-4 eq. NaBH(AcO)a and a solution of4eq of the

(W (4-£2, 3-dichl oroph 1) p erna ar es, (Library
Lt el erHsrgnCng i Bl ihe shlony® o sl B bERE A R (TS
a mm&m«mma 'Féﬂo)(rreéﬂtlo(u Dbése( B2)s (Dk@hlc antHﬂstser octatiore 320/min)corrponent
HOAt, DIC d . Heteroaren ] Va3, 299 FA in CHR2AI 2 | N Cl
Het er oar el g} [}"ne\]rﬁm%ﬁ%r%cgofggrgcfgcgegﬁélfugég_sil\??e%pg\gasmqg sia9es ”f‘“%“iﬂ“br ary 2
t he conpourtsanof-0HMNAEI @-1)3triathylaentiea(d% h methGi8nevenlerige)amd cesthylene
| chloride. After the final washing process the resin is dried in the course of its filtration.
10
Production of the polymer-combined compound D3 (Step 2):

Polymer-combined N-(a-{4-(2,3-dichlorophenyl)piperazin-1-y)lalky)heteroarene carbamide

The resin obtain is suspended in 5 ml methylene chloride-DMF:9-1 and 4 Eq acid, 4 eq.
15 HOAt and 4.5 eq.N,N'-diisopropylcarbodiimide are added. The reaction deposit is agitated

for 48 hours at ambient temperature, and then i is filtered off and washed 3 times with

DMF, methanol and dichloromethane and after the final washing stage is dried in the frit.

Separation of the polymer-combined target compounds examples 6-9, 18-21, 24-27,
20 31-38, 41-44 and 13 and 50-68 (Step 3):
N-(w-(4-(2,3-dichlorophenyi)piperazin-1-y)lalky)heteroarene carbamide

6 ml of a solution of 2% trifluoroethanoic acid in methylene chloride are added to the resin
obtained and agitation takes place for 2 hours at ambient temperature. The resin is

25 filtered, and washed twice each with 3 ml methanol and then methylene chloride. The
filtrate and washing fluids are combined, the solvent evaporated and in doing so the
product obtained.

Characterisation of the solid-synthesised substances:

30  The analytical check of the products obtained by solid-phase-supported synthesis is
performed by LC/MS analysis on a chromatography system from the company Agilent
(Binary Gradient System in combination with the Chem$Station Software} and the mass
spectrometry determination with the help of a Bruker Esquire 2000 ion-trap mass

spectrometer (ionisation in an APCI source).



anal ogously to this synthesis sequence. 10 -84- Production of the

pol ymer - conbi ned conpound D2 (Step 1): Pol yner-conbi ned

c& (4-(2,3-di chl orophenyl ) pi perazi n- 1-yl.g&l kyl am ne 0.100 g (1.043 nmol/ Q)
FIMI resin (D1), 4 eq. NaBH(AcO)3 and a solution of 4 eq. of the 5 amne
conponent in 5 m dry nmethylene chloride are agitated for 24 hours at
anbient tenperature in a Teflon reaction vessel (PLS Organic Synthesiser;
rotation: 320/mn). Then the resinis filtered off and goes through 3

subsequentrhgsidniogrhee SepdrBidnane perfofbd 8Aal zdbak HB1ADB ofimin (4.6 mm ID

triethylamne (2% in nethylene chloride) and nethylene chloride. After the
final waskiZRg "WRore@swithan MaGQH{01N gaHEPHsalvest e¥6tams i gadiepts from #9/aPi on. 10
Product i o, 9d/14 BEa AN YATE bf 68HRIMABIDERERAURE b&idrRbE By MeanEef XgRint combi ned

N (w (4- (2, 3-di chl or ophenyl ) pi perazi n-1-y) | al ky) het er oarene carbam de The
resin obt MVAVISleterdereiddfinh 5 m met hyl ene chi ori de- DVF: 9-1 and 4 Eq aci d,
4 eq. 515 HOAt and 4.5 eq. N, N -diisopropyl carbodiimde are added. The
reaction deposit is agitated for 48 hours at anbient tenperature, and then
it is fil Péﬁ%OHNPSam SWRSTANCE LIBRARIES handRF, net hanol and

di chl oronet hane and after the final washing stage is dried in the frit.
Separation of the pol yner-conbined target conpounds exanples 6-9, 18-21,
24-27, 26llzompgundsiof sybgianrellibrafiss TsmoeBwest asglviipally characterised as discussed

N (W (4-( ool i 1.05 r carham de 5 ml
of a sol utg P%’néj%@é%stﬂylé}? %Aoar 8@%@%@%@%@?%bdogégn%f%'ﬂﬁegﬁgacpﬁ%}si etQ% e added
t o t hE0 r esppowisisdheredndenterd gi dedailed specikassopit Hvestigation and wees eharagieisedt
tenperatu Lol Se L d, and washed twi ce each with 3 ni

met hanol 22?Wpﬁgﬁercﬁéﬂf’ﬂ?@ﬁr?%%h&igﬁg The filtrate and washing fluids are
conbi ned, the solvent evaporated and in doing so the product obtai ned.

Char act er | i hi4synt hesi sed substances: 30 The anal yti cal
check of F@%‘?%@%tésagbﬁﬁgé by sol i d-phase-supported synthesis is
performed by LC/ M5 anal ysis on a chromat ography system fromthe conpany

Agi | agé Bi na[% Gadient Systemin conbination with the Chenfstation

Sof t e) HPPEE nmmss spectronetry determ nation with the hel p of a Bruker
Esqui re 2Q08(4-@6-ticaprophssyl)piperazin-1-yi)ethylpyrazolo[1,5-alpyridin-2-ylcarbamide

Molecular weight (MW) (calculated): 418.33; Mass (MS) (actual): 418.7 (M+1); Retention
time (Tr in [min]) : 11.2.

20
Example 7:
N-3-(4-(2,3-dichlorophenyl)piperazin-1-ylipropylpyrazolo{1,5-ajpyridin-2-ylcarbamide
MW (calculated): 432.36; MS (actual): 432.4; Tr: 12.0 min.

25

Example 8:
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-aJpyridin-2-ylcarbamide
trifluoroethanoic acid salf

30 MW (calculated): 446.68; MS (actual): 446.5; Tg: 6.1 min.

IR (NaCl): 3410, 3318, 2954, 2849, 1778, 1670, 1635, 1555, 1514, 1452, 1198. 'H NMR
(CDCl, 360 MHz) & {ppm): 1.74-1.80 (m, 2H, CHz-CH,-Npip); 1.89-1.95 (m, 2H, CONH-
CH,CHy,); 3.06-3.12 (m, 2H, CH,Npip); 3.20-3.41 (m, 6H, pip); 3.52-3.58 (m, 2H,

35  CH.NHCO); 3.69-3.72 (m, 2H, pip); 5.30 (br s, 1H, HNpip); 6.86-6.89 (m, 1H, phenyl); 6-



spectronmeter (ionisation in an APCI source). -85- The chromat ographic
separati-on was perfornmed on a Zorbax SB-C18 colum (4.6 nmmID x 250 mm 5
pm with an MOH 0.1 N aq. HCO2H sol vent _gystemin gradients from50/50 to
90/10 at a flowrate of 0.5 m/mn. Detection was perforned by neans of
Agilent UVNI S-detector at 254 nm 5 COMPOUNDS OF SUBSTANCE LI BRARIES 1 and
2: Al conmpounds of substance libraries 1 and 2 were analytically
characterised as discussed above and investigated in a biological screening

pr ocedur eo7.Flyy (03K, ALY 85 14 1HERLs)P189AHNGR, phaty, tndprvent, fidetai | ed
spect r OSCQBI C i nvest | gat ion and were characterised y further r ecept or

bondi ng eRPERINEH? &, JEBRPEUAHSHE. §-ABERARTST:HZ 15, Bx@npl e 6: N-2- (4- (2,

3-di chl orophenyl ) pi perazi n-1-yl) et hyl pyrazol o(1, 5-a]pyridin-2-ylcarbam de
Mol ecul ar wei ght (MAN (calcul ated): 418.33; Mass (M5) (actual): 418.7 (M1);
Retenti onEXamp@ TR in [min)) : 11.2. 20 Exanmple 7: N-3-(4-(2,

3. i ey or Aehanyla abgsgRAl Lk ())éPe?zP{ Wﬁ%& P8k K. RlohLllgpicnid car bani de

MWV (cal cul at 0 mn’ 25 Exanple 8:

N-4- (4- (2tflﬁU@P@iﬁE@@l@ﬁﬁé@§ﬂ) pi perazin-1-yl)butyl pyrazol o[ 1,

5-a] pyridin-2-ylcarbam de trifluoroethanoic acid salt 30 MWV (cal cul at ed):
446.68; M5 (actual): 446.5; TR 6.1 min. IR (NaCl): 3410, 3318, 2954, 2849,
1778, 1678V (eeRslataist50.4% MS (acasd); 46080 94 MRR (CDCI 3, 360 MHz) 6 (ppm:
1 74-1.80 (m 2H, CH2-CH2-Npip); 1.89-1.95 (m 2H, CONH CH2CH2); 3.06-3.12
(m 2H, CH2N , 3.20-3.41 (m_6H pip); 3.52-3.58 (m 2H 35 CHZNHCO);

3. 69-8) 72|R&R‘I;CZ)I—B4Q7I §$26,52948, 113, §6711I4155$-|l\1|§|1ﬁ)1456 $69% ISQNMMC@Gﬂs, %ﬂﬂenyl) 6

- 86- MHz) & (ppm): 1.46-1.54 {m, 2H, CH,CH,CH,); 1.67-1.75 (m, 2H, CH,-CH,-Npip); 1.84-
1.93 (m, 2H, CH,Npip); 3.04-3.13 (m, 4H, CONH-CH,CH,, pip); 3.28-3.42 (m, 4H, pip);
3.49-3.54 (m, 2H, CH,NHCO); 3.70-3.74 (m, 2H, pip); 6.24 (br s, 1H, HNpip); 6.86-6.89 (m,
1H, phenyl); 6-97-7.00 (m, 1H, H-6), 7.06 (s, 1H, H-3); 7.13-7.26 (m, 3H, phenyl, H-5), 7.30
15 (s, 1H, HNCO), 7.60 (d, J=7.8 Hz, 1H, H-4), 8.39 (d, J=6.4 Hz, 1H, H-7).

Example 18:
N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)ethylpyrazolo[1,5-a]pyridin-3-ylcarbamide

20 MW (calculated): 418.33; MS (actual): 418.7; Tx: 11.0 min.

Example 19:
N-3—(4-(2, 3-dichiorophenyl)piperazin-1-yl)propylpyrazolo{1,5-aJpyridin-3-ylcarbamide

25 MW (calculated): 432.36; MS (actual): 432.2; Tr: 8.4 min.

Example 20:
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-ajpyridin-3-ylcarbamide

30 MW (calculated): 446.68; MS (actual): 446.1; Tr: 6.5 min.

Example 21:
N-5-(4-(2, 3-dichiorophenyl)piperazin-1-yi)pentyipyrazolo{1,5-ajpyridin-3-ylcarbamide

35 MW (calculated): 460.41; MS (actual): 460.1; Tr: 14.3 min.



97-7.00 (m | H H®6), 7.05 (s, | H3); 7.14-7.27 (m 3H, phenyl, H5),
7.42 (s, 1H HNCO, 7.60 (d, J=8.2 Hz, 1 H H4), 8.49 (d, J=6.7 Hz, 1 H
H7). Exanple 9: 5 -87-

N-5-(4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) pentyl pyrazol o[ 1, 5-a] pyri din-2-ylc
arbam de trifluoroothanoic acid salt MWV (cal cul ated): 460.41;, MS (actual):
460.0; TR 9,1 min. ‘10 IR (NaCl): 3407, 3326, 2948, 1773, 1671, 1558, 1514,
1451, 1199. 'H NMR (CDCI 3, 360 MHz) 6 (ppm: 1.46-1.54 (m 2H, CH2CH2CH2);
1.67-1.75 (m 2H, CH2-CH2-Npip); 1.84- 1.93 (m 2H, CH2Npip); 3.04-3.13 (m
4H, CONH CH2CH2, fi p); 3.28-3.42 (m 4H, pip); 3.49-3.54 (m 2H CH2NHCO),
3. 70- 3. 74Egamp4ipip); 6.24 (br s, 1 H HNpip); 6.86-6.89 (m 1 H,

nenyl ) &) - S BopheRyrb gk Byt el ool 5o (4

J=6.4 Hz, 1 H H7). Exanple 18:

N-2-(4e(2 ' p IR I v) razol o[ 1,

5-a] py?i d}\/ﬁrvgéaif/ é%%@aﬁl%(]éé I@%?W’cg?%gl 1;1%23;&%%8 33; Ms (actual): 418.7,
TR 11.0 min. Exanple 19: N-3-(4-(2, 3-dichlorophenyl) piperazin-1-yl)
propyl p ybgglgbgiz’lsr 5-a] pyridin-3-yl carbam de 25 MW (cal cul ated): 432.36; M
(actual): 2, TR 8.4 mn. Exanple 20: N-4-(4-(2, 3-dichlorophenyl)

pi per azi nNi3--jhRitighioyophizoyipideraZin-dlyhpropdiowadelp] ichea jogndind-yiGDbaviite

(calcul ated): 446.68; MsS (actual): 446.1; TR 6.5 mn. Exanple 21:
N-5-(4-(2, 3-di chl orophenyl ) piperazin-1

yl) pebd yl p ézaiddubdtdd 5432 B, E (actBal y BB BB OdEmMin35 MWV (cal cul at ed) : 460. 41,
M5 (actual): 460.1; TR 14.3 mn. -87- Exanple 24: N 2-(4-(2,

3-di chl orophenyl ) pi perazin- | -yl) eth ylpyrazolo f 1, 5-a]p

yri di n- 5- gkampleedé:de 5 MN (cal cul ated): 418.33; M (actual): 418.5; TR

11.0 nin. 25 o - '
N- 3- ( 21— ? 2@erS’Fg‘BFPé’Hﬁ?)j’)ﬁpﬁﬁzg}-F-,J{Dquylpyrﬁzglggr &alpydd-Grylcarbamide
5- a] pyr i dinflubipkthanbiaicdiesalt 10 MV (cal cul ated): 432.36; MS (actual): 431.9;
TR 9 ? m n.

1

H,
2

MW (calculated): 446.68; MS (actual): 446.0; Tg: 9.8 min.

IR {NaCl); 3325, 2961, 2851, 1779, 1671, 1631, 1548, 1452, 1201. "H NMR (CDCl5, 360
MHz) & (ppm): 1.74-1.85 {m, 2H, CH.CH,Npip); 1.95-2.06 (m, 2H, CONHCH,CH); 3.03-

20 3.12 (m, 2H, CH;Npip); 3.14-3.23 (m, 2H, pip); 3.28-3.44 (m, 4H, pip); 3.51-3.70 (m, 4H,
CH2NHCO, pip); 6.70 (br s, 1H, HNpip); 6.97-6.99 (m, 1H, H-3); 6.99-7.01 {m, 1H, phenyl};
7.17-7.23 {m, 2H, phenwi); 7.24-7.26 (m, 1H, H-6), 7.65 (br s, 1H, HNCO); 8.01 (s, 1H, H-
4), 8.14-8.27 (m, 1H, H-2), 8.45-8.57 (m, 1H, Hz, H-7).

25  Example 27:
N-5-(4-(2, 3-dichlorophenyli}piperazin-1-yl)pentylpyrazolo[1,5-a]pyridin-5-ylcarbamide
triffucroethanoic acid salt

MW (calculated): 460.41; MS (actual): 460.0; Tr: 11.2 min.
30
IR (NaCl): 3326, 2948, 2861, 1778, 1672, 1631, 1548, 1452, 1200. 'H NMR (CDCl5, 360
MHz} & (ppm): 1.48-1.59 (m, 2H, CH,CH,CH,); 1.66-1.77 (m, 2H, CH,CH,Npip); 1.85-1.97
(m, 2H, CONHCH,CH,); 3.02-3.19 (m, 4H, CHyNpip, pip); 3.26-3.35 (m, 2H, pip); 3.36-3.46
{m, 3H, pip); 3.47-3.58 (m, 1H, pip); 3.64-3.75 (m, 2H, CH:NHCO); 6.73 (br s, 1H, HNpip);
35 6.96-6.98 (m, 1H, H-3); 6.98-7.00 (m, 1H, phenyl); 7.17-7.24 (m, 4H, phenyi, H-6, HNCO);
8.00-8.80 (m, 3H, H-4, H-2, H-7).



Exanpl e 26: N-4-(4-(2, 3-dichl orophenyl) pi perazin-1|-yl)butyl pyrazolo [1,

5-a] pyridin-5-ylcarbam de trifluoroethanoic acid salt 15 MW (cal cul ated):
446.68; M (actual): 446.0; TR 9.8 mn_gd.R (NaCl): 3325, 2961, 2851, 1779,
1671, 1631, 1548, 1452, 1201. 'H NMR (CDCI 3, 360 MHz) 6 (ppm: 1.74-1.85
(m 2H, CH2CH2Npi p); 1.95-2.06 (m 2H, CONHCH2CH2); 3.03- 20 3.12 (m 2H,
CH2Npi p); 3.14-3.23 (m 2H, pip); 3.28-3.44 (m 4H, pip); 3.51-3.70 (m 4H,
CH2NHCO, pip); 6.70 (br s, 1 H HNpip); 6.97-6.99 (m 1 H H3); 6.99-7.01
(m 1 H phenyl); 7.17-7.23 (m 2H, phenyl); 7.24-7.26 (m 1 H H6), 7.65
(br s, 1 H HNCO; 8.01 (s, | H H 4), 8.14-8.27 (m 1 H H2), 8.45-8.57
(m 1 H, ﬁfgmnlef-;f: 25 Exanple 27: N-5-(4-(2, 3-dichlorophenyl)

pi perazi nalayd- ; - : ; ide

PrTT1 tor ot Hente RS RE ARt AP LR i ApsaRbamide 10.0: TR
11.2 min. 30 IR (Nad): 3326, 2948, 2861, 1778, 1672, 1631, 1548, 1452,
1200. $ H MYR(deiRidehs 605308 lackudi P o o 4 9 (M 2H CH2GH2CHD)
1.66-1.77 (m 2H, CH2CH2Npip); 1.85-1.97 (m 2H, CONHCH2CH ); 3.02-3.19 (m
4H, CH2Npip, pip); 3.26-3.35 (m 2H, pip); 3.36-3.46 (m 3H, pip);
3.47- 3. 58E(plet2:Pi p); 3.64-3.75 (m 2H, CH2NHCO; 6.73 (br s, IH, HNpip);
35 6.96-6. 98 Fm 1 H H3; 6.98-7.00 (m 1 H phenyl); 7.17-7.24 (m 4H,
phenyl , HNE3-(4-fcyichio@phenidpseraan-1-30propyinyraepl ,Lﬁ-aj%yr:idin@adcamqw’ﬁee 31:
N2-(4-(2,

3-di chl orophenyl ) pi perazi n-1-yl ) et hyl Pyr azol o[ 1, 5-aJpyridi n-6-yl carbam de 5
MV ( cH) cuMiY éepjculatad); 436.3NMIS tactushk ¥31.217R: 6 MR: 7.3 min. Exanple 32:

N 3- (4- (2, 3-di chl orophenyl ) pi perazin-1 yl)propyl pyrazol o(1, 5-aJpyridin-6

yl carbam de 10 MW (cal cul ated): 436.39; MS (actual): 431.9; TR 8.6 mn.
Exanpl e 3Bxample 33:

N- 4- (4- (237 gl ) OF ABRSAYh IRIRFIAZ Bpbatyb) Y E RF ARk Y GrAdmige  di n-6- Y1 ca

rbam de

15 MW (calculated): 446.68; MS (actual): 446.3; Tg: 7.4 min.

Example 34:
N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[1,5-ajpyridin-6-ylcarbamide

20 MW {(calculated). 460.41; MS (actual); 460.0; Tg: 6.0 min.

Example 35:
N-2-(4-(2, 3-dichlorophenyl)piperazin-1-yl)ethyl-4,5,6, 7-tetrahydropyrazolof1,5-ajpyridin-2-
ylcarbamide
25 _
MW (calculated): 422.36; MS (actual): 422.4; Tg: 7.2 min.

Example 36:
N-3-(4-(2, 3-dichlorophenyl)piperazin-1-yl)propyl-4,5, 6, 7-tetrahydropyrazolo[1,5-alpyridin-2-

30  ylcarbamide

MW (calculated); 436.39; MS {(actual); 436.4; Tr: 6.3 min.



15 MW (cal cul ated): 446.68; MsS (actual): 446.3; TR 7.4 mn. Exanple 34:
N-5-(4-(2, 3-dichlorophenyl)piperazin- | -yl)pentyl pyrazol o(1,
5-aJpyridin-6-yl carbam de 20 MW (cal cul_gded): 460.41, M5 (actual): 460.0;
TR 6.0 mn. Exanple 35: N 2-(4-(2,

3-di chl orophenyl ) pi perazin-|-yl)ethyl-4,5,

6, 7-tetrahydropyrazol o[ 1, 5-a] pyri di n-2- yl carbam de 25 MWV (cal cul ated):
422.36; Ms (actual): 422.4; TR 7.2 mn. Exanple 36:

N-3- (4- (2g3a/H f@é-prophenyl) pi perazin-1-yl)propyl-4,5,

6, 7-tet ral|1E g}&azol o[1, 5-a]pyridin-2- 30 ylcar bam de MW (cal cul at ed):
436. 39; f( éfl:f Hochiomenyf)pmram 3-Wibutyl-4.8 T-Eatrahxdrepmzo!o[ 1,5-ajpyridin-2-
N-4-(4-(2 n-1-yl)butyl - 6,

7-tet rahy Egﬁﬁﬂa@%’ﬁw&ééhﬁ%eﬁpgﬁ 2- yl car bam de tr| fl uor oet hanoic acid
salt 5 MW (cal culated): 450.42; M5 (actual): 450.5; TR 6.2 min. IR (Nad):

(coci 50 30 RRdyashieg 7@%&@@335 (R T oNp p) ;1841 89 (m 4H
CO\IH— CH2CH2, H-5); 2.02-2.08 (m 2H, H6); 2.80-2.84 (m 2H, H4);

gl 87 3.12 g( g%a@* 469, ﬁ%@d@r_&)@ 1976 1%%3 {85314%733:38ﬁﬁﬁ)538%?9g4ﬁ? (\I'MR an

H-3) 6 963EBCBSSG(OrMH4) ﬁ{pppﬂe‘n@w 737(rm6H7Cﬂ@Cl(erpf®H1 84hch{m, AHAGERYH- 8 27 (br

il’-S 4- (ZE‘%. gr%h*égwhen% peraz? 29054 Do 4 8 U312 {0 By dr opyr azol o

1,5- a](berdjiszPlQ) SNEHB b 46, bk B PaGH A A Pl P8 T2 (1, RH CaNGON o)

464. 44; T 2951
2805, 1778 1 d6Lbin At 1P Bog E ug salobe-#0g I N T LA RIS 6
(ppm: 1. p@srﬂyl ANGE), 82M ( bOHZkEI—lﬂSPﬁi’Q 1.63-1.67 (m 2H, CH CH2Npi p) ;
1.81-1.90 (m 4H, CONHCH2CH2, H5); 2.03-2.05 (m 2H, H6); 2.80-2.83
Example 38:
15 N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-4,5,6, 7-tetrahydropyrazolo[1,5-ajpyridin-2-
ylcarbamide trifluoroethanoic acid salt

MW (calculated): 464.44; MS (actual): 464.1; Tr: 6.4 min.

20 IR (NaCl); 3412, 3327, 2951, 2865, 1779, 1669, 1631, 1578, 1533, 1452, 1198. "H NMR
(CDCl;, 360 MHZ) 5 (ppm): 1.43-1.49 (m, 2H, CH,CH.CH,); 1.63-1.67 (m, 2H,
CH2CH.Npip}; 1.81-1.90 {m, 4H, CONHCH,CH., H-5); 2.03-2.05 (m, 2H, H-6}; 2.80-2.83
(m, 2H, H-4); 3.03-3.12 {m, 4H, pip); 3.30 (t, J=11.7 Hz, 2H,CH:Npip}; 3.38-3.45 (m, 4H,
pip}; 3.69-3.73 (m, 2H, CH.NHCO); 4.11-4.14 (m, 2H, H-7); 6.50 (s, 1H, H-3}); 6.98-7.00

25  (m, 1H, phenyl); 7.08 (br s, 1H, HNCO); 7.17-7.27 (m, 2H, phenyl), 7.83 (br s, 1H, HNpip).

Example 41:
N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)ethyl-4,5,6, 7-tetrahydropyrazolo[1,5-ajpyridin-3-
yfcarbamide
30 )
MW (calculated): 422.36; MS (actual): 421.9; Tx: 6.6 min.

Example 42:
N-3-(4-(2, 3-dichlorophenyl)piperazin-1-yl)propyi-4,5,6, 7-tetrahydropyrazolo[1,5-ajpyridin-3-
35  ylcarbamide



(m 2H, H4); 3.03-3.12 (m 4H, pip); 3.30 (t, J=11.7 Hz, 2H, CH2Npi p);
3.38-3.45 (m 4H, pip); 3.69-3.73 (m 2H, CH2NHCO; 4.11-4.14 (m 2H, H7);
6.50 (s, 1H, H3); 6.98-7.00 25 (m 1 Hggphenyl); 7.08 (br s, 1 H HNCO;
7.17-7.27 (m 2H, phenyl), 7.83 (br s, I H HNpip). Exanple 41: N2-(4-(2,
3-di chl orophenyl ) pi perazin-1-yl)ethyl-4, 5, 6,
7-tetrahydropyrazol o[ 1, 5-a] pyri din-3- yl carbam de 30 MN (cal cul at ed):
422.36; Ms (actual): 421.9; TR 66m'n Exanpl e 42: N-3-(4-(2,
3-di chl prmhgawhbammmwmsj (aumla))m T:45.9%minb, 7-tetrahydr Opyr azol o(1,
5-aj pyri di n- [carbamde it - W(cal cul ated): 450.42; M (act uaI ) :
436.4; TR 5.9 mn. Exanple 43: N-4(4(2
3-dichl or ¥lghpi perazin-1-yl)butyl -4, 5, 6, 7-tetrahydropyrazol o(1,
5-a] pyri di n- 5 yl carbam de MW (cal cul at ed% 450. 42; NS ;act ual ): 450.5;
TR 6.2 Wr-(4-(B3 I@ogaeny_@giperazm 1-yl)butyl-4,5,6,7-tetrahydropyrazolo[1, 5-aJpyridin-3-
N-5 (zg (Zw%rgé,ﬁ,{agorophenyl ) pi perazin-1-yl)pentyl-4,5,6, 7-tetrahydropyrazol of
5-a] pyri - ylcarbam de MW (cal cul ated): 464.44; M5 (actual): 464.1;
TR 10.8 mn. 15 COVPOUNDS OF LI BRARY 2: Exanple 13:
N 4- (4-( 2y u - bromopyrazol of 1,
5-a] pyri y%&f%%ﬁﬁ%?ow%@%apcﬁ%%@t éeg) 486.42; Ms (actual): 487.7;
TR 19.3 min. The spectroscopic data fromexanple 13 is al so described on
page 63. x%ﬁ‘n ppl e 500 N-4-(4-(2,
3-di chI or ophenyl | pi perazin-1-yl ) butyl -5-m et hoxypyrazol o(1, 5-a]pyridin-2-
N- 5-(4 (2, 3-dichlorophenyl)piperazin-1-yl)pentyl-4,5,6, 7 - tetrahydropyrazolo[ 1,5-ajpyridin-3-

ylcarbamide

MW (calculated): 464.44; MS (actual): 464.1; Tg: 10.8 min.

15
COMPOUNDS OF LIBRARY 2:
Example 13:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-bromopyrazolo[1,5-apyridin-2-ylcarbamide
20

MW (calculated): 486.42; MS (actual): 487.7; Tr: 19.3 min.

The spectroscopic data from example 13 is also described on page 63.

25  Example 50:
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yi)butyl-5-methoxypyrazolof1,5-ajpyridin-2-
ylcarbamide

MW (calculated): 476.41; MS (actual): 476.6; Tg: 17.2 min.

30
Example 51:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-5-methoxypyrazolof1,5-ajpyridin-2-
ylcarbamide

35 MW (calculated): 437.55; MS (actual): 438.2; Tg: 18.5 min.



yl carbam de MWV (cal cul ated): 476.41;, MS (actual): 476.6; TR 17.2 mn. 30
Exanpl e 51:

N 4- (4- ( 2- met hoxyphenyl ) pi per azi n-1-yl ) bat-yl - 5- met hoxypyrazol o(1, 5-a] pyridin
-2- ylcarbam de 35 MWV (cal cul ated): 437.55; M (actual): 438.2; TR 18.5
mn. -91- Exanple 52: N-4-(4-(2, 3-dichl orophenyl) pi perazin-|

-yl )butyl -5-trifluoronethyl pyrazol o[ 1, 5-al pyridin-2- ylcarbamde 5 MV
(calcul ated): 514.38; Ms (actual): 514.8; TR 18.2 mn. Exanple 53:

N 4- (4- (2- met hoxyphenyl ) pi perazin-1-yl)butyl-5-trifluoronethyl pyrazol o(1,
5-a] pyridin-2-_ 10 yl carbam de MV (cal cul ated): 475.52; MS (actual): 476. 2,
TR 19.7 R@MPlesB&inpl e 54: 15

N-4- (4- ( 2N3¢-hi--QeRBRPA¥ AP B batyl8-Bitlonfat AR R ABRSAtin-a] pyri di
n-2- vyl car baﬁ %I? &N(i@?cuﬁ%@%ﬁ%@#%; ¥|\?/s (act ulgl{li): 5’26& 0;] R 17.9 mn.
20 Exanpl ¥c&Bamides- (4- (2, 3-dichl or ophenyl)

pi per agi n- 1-yl ) butyl - 6-chl oropyrazol o(1, 5-a]pyridin-2- ylcarbamde MV

(cal cul at e%: 480.82: Ms (actual): 481.8: TR_17.9 mn. 25 Exanple 56:

N 4- (4- (2M¥e{aRbsuaiedng1437: pEs eefuysl)1514.8; Tr: 18.2 min.

yl ) butyl - 6-chl oropyrazol o[ |, 5-a] pyri di n-2-yl carbam de MV (cal cul ated):

441.96; MS (actual): 442.4; TR 19.1 mn. 30 Exanple 57:
Example 53:

N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-5-trifluoromethylpyrazolof 1, 5-ajJpyridin-2-
10 ylcarbamide

MW (calculated): 475.52; MS (actual): 476.2; Tg: 19.7 min.

Example 54:
15 N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-6-bromopyrazolo[1,5-alpyridin-2-

ylcarbamide
MW (calculated): 525.28; MS {actual): 526.0; Tg: 17.9 min.

20  Example 55:
N-4-(4-(2, 3-dichiorophenyl)piperazin-1-yl)butyl-6-chloropyrazolo[1,5-ajpyridin-2-
ylcarbamide

MW (calculated): 480.82; MS (actual). 481.8; Tg: 17.9 min.

25
Example 56:
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chloropyrazolo[1,5-aJpyridin-2-ylcarbamide
MW (calculated): 441.96; MS (actual): 442.4; Tr: 19.1 min.

30

Example 57:
N-4-(4-(2, 3-dichlorophenyl)piperazin-1-yl)butyl-6-fluoropyrazolof1,5-ajpyridin-2-

ylcarbamide

35 MW (calculated): 464.37; MS (actual): 464.5; Tg: 17.4 min,



N-4-(4- (2, 3-di chl orophenyl ) pi perazin-1 -yl)butyl-6-fl uoropyrazol o(1,

5-a] pyridin-2- ylcarbam de 35 MV (cal cul ated): 464.37; MS (actual): 464.5;
TR 17.4 min. -92- Exanple 58: N 4-(4-(2¢met hoxyphenyl) piperazin-|

-yl ) butyl -6-fluoropyrazol o(1, 5-a]pyridin-2-ylcarbam de MWV (calcul ated):
425.51; MsS (actual): 426.2; TR 18.4 mn. 5 Exanple 59: N-5-(4-(2,

3-di chl orophenyl ) pi perazi n-1-yl ) pentyl - 5- net hoxypyrazol o(1, 5-a]pyridin-2-
yl carbam de 10 MV (cal cul ated): 490.43; M5 (actual): 490.7; TR 17.5 min.

Exanpl e 6@xamphs £8t- ( 2- met hoxyphenyl) p| perazin- | -yl)
pentyl - 5- rretho(angyrazolo [1, 5-a]pyridin-2- ylcarbam de 15 MW (cal cul ated):

451.57; M4k oxyaf,vfnwpﬂqrzaz'qﬁ -V buiyh6-fluereyrar@lold -alRymidin-2-yjearbamide
3- dichlorophenyl)plpera2|n 1-yl)pentyl-5-trifluoromnethyl pyrazol o(1,
5-a] pyridin-2- 20 yl carbam de NMVﬁcaIcuIated) 528.4; M5 (actual): 529.5;

TR 18.1 MW (cal%@@; #2551, MS (actual): 426.2; Tr: 18.4 min.

N-5- (45 (2- met hoxyphenyl ) pi per azi n-1-yl) pentyl -5-trifluoronethyl pyrazol o[ 1, 5-
a] pyridin-2- ylcarbam de MV (cal cul ated): 484.54; M (actual): 490.2; TR
19. 8 ni n. ExaopRdipl e 63: N-5-(4-(2,

J1 car bam B v S0 RGBS EE kRt S PRERKA iR oo Mg 1

-93- ylcarbamide
10 MW (calculated): 490.43; MS (actual): 490.7; Tr: 17.5 min.

Example 60:
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-5-methoxypyrazolo[1,5-ajpyridin-2-
ylcarbamide

15
MW (calculated): 451.57; MS (actual). 452.4; Tr: 18.7 min.

Example 61:
N-5-(4-(2, 3-dichlorophenyl)piperazin-1-yl)pentyl-5-triftuoromethylpyrazolof 1, 5-aJpyridin-2-
20 ylcarbamide

MW (calculated): 528.4; MS (actual); 529.5; Tr: 18.1 min.

Example 62:
25  N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-b-trifluoromethylpyrazolof1,5-ajpyridin-2-
Ylcarbamide

MW (calculated): 484.54; MS (actual): 420.2; Tr: 19.8 min.

30  Example 63:
N-5-(4-(2, 3-dichlorophenyl)piperazin-1-yl)pentyl-6-bromopyrazolof1,5-ajpyridin-2-

ylcarbamide

MW (calculated): 539.30; MS (actual): 540.0; Tg: 18.0 min.
35



Exampl e 64: N-5-(4-(2-nmet hoxyphenyl ) pi perazin-1

yl ) pentyl - 6- br onopyr azol o[ 1, 5-aJpyri di n-2- yl carbam de 5 MV (cal cul at ed):
500. 44; Ms (actual): 501.7; TR 19.4 mm3- Exanple 65:

N-5-(4- (2, 3-di chl orophenyl ) pi perazi n-1 -yl ) pentyl - 6-chl oropyrazol o(1, 5-aJpyri
di n-2- ylcarbam de 10 MWV (cal cul ated): 494.84; Ms (actual): 495.8; TR 17.9
mn. Exanple 66: N-5-(4-(2-nmethoxyphenyl)piperazin-1

yl ) pentyl - 6-chl oropyrazol o[ 1, 5-aJpyri di n-2- 15 yl carbanm de MV (cal cul ated):
455. 98; NEx b@at): 456.4; TR 19.2 mn. Exanple 67: 20

N-5-(4-(2,3-di chl orophenyl ) pi perazin-1-yl)pentyl -6-f] uoropyrazol o(1, 5-aJpyri
i e 2- Y Bl P e e ] Y oerts ORIy g S PR 2. TR 17 4
mn. 25 pxap@h@e68: N-5-(4-(2-met hoxyphenyl) pi perazin-1

yl ) pentyl-6-fluoropyrazol o(1, 5-aJpyridin-2- ylcarbam de MN (cal cul at ed):
439.53; M (actual): 440.2; TR 18.6 mn. -94- BIOLOQE CAL ACTIVITY The

bi ol ogi calmaghicMlatdds:500{44; WS GeBALEIS7;aGePsdiriig. to the invention were
determ ned in radioligand bondi ng experinents. Al radioligand experinments
were perforned according to 5 nethods described by us (Hubner, H et al. J.
Med. Chengxai8l@.6543, 756-762). For the measurenent of the affinities to the
receptors of the D2-fam |y nenbrane honogenates of Chinese hanster ovary
cells (O%5déf(?s§)d‘%QfQP’ﬂ@é/(jP’PW@h1'K@%Fﬁgrﬁéﬁfﬂf%%amtﬁtﬂ?@ﬁ’dmb%long- , the
human D2shosbsmigslayes, G at al. Mt. Endocrinol. 1992, 6, 920-926), the
human D3-" (Sokol off, P. et al. Eur. J. Pharmacol. 1992, 225, 331-337) or the
humarl9D4. 4 10 receptor sub-type, (Asghari, V. J. Neurochem 1995, 65,

1157- 1165w RaReeiddy-&I:84; MS (actual): 495.8; Tr: 17.9 min.

Example 66:
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-6-chloropyrazolof1,5-ajpyridin-2-
15 ylcarbamide

MW (calculated): 455.98; MS {actual): 456.4; Tr: 19.2 min.

Example 67:
20 N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-6-fluoropyrazolof1,5-ajpyridin-2-
ylcarbamide

MW (calculated): 478.34; MS (actual): 478.7; Tr: 17.4 min.
25  Example 68:
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-6-fluoropyrazolof1,5-ajpyridin-2-

ylcarbamide

MW (calculated): 439.53; MS (actual): 440.2; Tr: 18.6 min.



Basically the binding assays took place by incubation of the receptor
honogenates with the radioligand [3H] spi perone and the conpound under
investigation in various concentrationsg4Determ nation of the affinities to
the Dl-receptor took place with native nenbrane honogenates, obtained from
porcine striatum and the Dl-sel ective 15 radioligands [3 H SCH 23390.

Bi ol ogi cal testing of the substances obtained by solid-phase-supported
synthesis took place initially according to a screening approach. Here the
test bondsloeosIcALedTigAtlYed for their capacity, at representative
concentrations of the radioligands, to displace the 20 radioligands fromthe
bi ndi ng position of the respective receptor subtype. For the nost prom sing
candi dat eeremla@dléaﬂqumnﬁesdﬂm &friitihds Bresting & ih@ﬁ@ehb@w werddeigrmined in
characterlﬁé ho he varjou égﬁ%nlne receptor sub Ey@ﬂ%)mere det er m ned
and exanpl'@ 'Jﬁanf’ andipg Fﬁ'?%rlnéeé‘s f‘f“i’i@“%‘”ﬂﬂﬂ rimets s mRed AECRTING 1Y

ascert gi negbthads d&aﬁwoemrgu-mbném bpéldy m@ecstah@mgtzb@o of3, Y5e76DNPeUAES to the
serotoni n-rece subt carri ed out accordl ng to

t or
met hods d&RRASHEEERPTIGT the #m%sﬁ?lfhe r@"eiﬁ?rséﬁfthe@% F%{Fl' dRYRPrapgRMRERYAteR e, 14,

3141- 3152)GhikeRe Hahis&:r\&ﬁa O ce Kniélré\ﬁ?sébo%% slmmé)@iﬁ&sﬁﬁ@ﬁ%ahl ons Wl th
t he radi oligands [ 3H] 8- O—I—DPA? for% ket anserin

t he conpo Q’ﬁh%BPmGDPZéB%éH?Y%& p@ﬁka‘ ﬁf ﬁﬁ@o‘gﬁ‘ 1383 %QZQﬁgghm ni ty of
the test ¢RIRAWHSSERISH S, BOSICERLE. aﬁ’héf%@tﬂt png‘"@?S '3'3‘1%%th glaﬁig(ﬂlurﬁé(ﬂqj@fiﬁ

porcine cortex-nmenbrane preparations and [ -sel ective radioliga

[ 3H] plézogesepinrsab-typse (ASghai, %drrblguméemnw@u ﬁ@a‘ﬂéa 1145} 1eepesiyelii ne
receptor - iy @Qh h@%ﬁ@/ tfoBE‘B Qeggﬁ}%uﬁ&on%ﬁtr‘(ﬂe)ée BP%%iéHAEég'gﬁﬁx to the
dopami ne recep a c ear ndi hg pre erence to subt of the

D2 familythe wdtgbgamb Pﬂ]swpelfonera@dﬁm @@ramomdrmr@teuméestrghmn|V§n@usways a clear

sel ecti vi f sted was
bonded wi EC I -tr\"/ia ues o‘%rﬁ)ﬁ%géﬁégﬂggﬁlf't%é&gﬁp%% ngttdérb% k%%wq%nw
| nvest i gatmenkyanghompeenstess oblamedritom pecinesdtatumanddhe DHeselsclivgl e conpounds

wer e rri . {3 biegenesi s assay in accordance with the literature
(Hubngsl ﬁ%@ggﬁstg]wg Chem 2000, 43, 4563-4569; Bettinetti, L. at at.

J. Med. Chem 2002, 45, 4594-4597). Here various concentrations of the

conpounds S’Q?]Eal‘té‘é‘ﬁﬁ bt ﬁ’\@tshBQaﬁ@éast béﬁﬁ%@%%&i]dvﬂhtagegé? Jrf%% hEsi§ Xdgkess! ng

cells and 't ther ceptor-ne ati'on o oene5|s
place initially accordlng to a screening approach. Here the test bonds were mvestlgated for

their capacity, at representative concentrations of the radioligands, to displace the

20  radicligands from the binding position of the respective receptor subtype. For the most
promising candidates in subsequent dose-effect-investigations the binding characteristics
to the various dopamine receptor subtypes were determined and examples of the affinities
to the 5-HT1A-, 5-HT2- and a1-receptors ascertained.

25  Measurement of the bonding strengths of the compounds to the serotonin-receptor
subtypes 5-HT1A and 5-HT2 was carried out according to methods described by us
{Heind|, C. et al. Tefrahedron: Asymmetry 2003, 14, 3141-3152). For this we incubated
porcine cortex-membrane preparations with the radioligands [*H}8-OH-DPAT (for 5-HT1A)
or [*H]ketanserin (5-HT?2) and the compounds in various concentrations. In the same way

30 the affinity of the test compounds to the porcine a1-receptor was investigated, wherein
porcine cortex-membrane preparations and the a1-selective radioligand [*H]prazosin were

used.

All compounds investigated in the dopamine receptor-binding assay demonstrated good to
35 very good affinities to the dopamine receptors with a clear binding preference to subtypes



10 rate was neasured by incorporation of the radioactive marker

[3H thym dine. Agonistic, partial agonistic or antagonistic effects were
determ ned in conparison with the effectgef the full agonist quinpirol. In
this test the compounds under investigation denonstrate differing intrinsic
effects at the 15 D3-receptor. So sonme exanple have no [3H]t hym di ne

i ncorporation and can thus be classified as antagonists. O her conpounds
denonstrate a stinmulation of the receptor in the range 11 % - 35% and can

rather beofihassi ffahﬁpl IRGeptRakhtly dPaid pHid1SrasOR, Hdr€is aNIBYRSIedr scdttili tar oup
of substances with an intrinsic activity of 36-50% can be classifie

partial HWons ceplor bere, whigh ey ai'th%?fBBQHﬂﬂ@ t%?tecb\@ﬂ%%mdeldcwwﬂafaiues 0@7 Qa A
BIXJ FObEMe@nb1Qtd“aplpTB&né@?y%m 5in which: Ais a saturated or
aromati c 6-nmenbered ring; 10 is an aromatic 5-menmbered ring; the

het er oarene formed by A+B has |n total a nmaxinmumof three ring-formng N

atom and RfB6HgRAbYs B tefmEoMB |rﬂﬁns$d1§c§fvlt§ b'ﬁﬁé %xaﬁ'}ﬁle@ém @nd’d\ﬂe@aﬂﬁe@ in each

case and i ndependently of each other CH R1' or
C-R1 Rl' ; oszfon esmtqgsnaﬂa agFAYAR BCGAPRIISE rYﬂ@rﬂE“F we&’ﬁu rea(h' wah‘ér et@#»hMedor C-R1
RL"; Shbh. 8660) 4@%3&&16@‘38@%&& CLmeft Be JOVBYRCHP008] 4‘5) 49&&-&9@?’) Hateky!
alkyloxy al kyl'thi o, alken [ In phenyl, phenoxy hal ogen,

trifluor omw’imoncentratlons of the compoun S under lnvestigatlon were incubated with D3
receptor-expressing cells and then the receptor-mediated stimulation of the mitogenesis
10  rate was measured by incorporation of the radioactive marker [*Hjthymidine. Agonistic,
partial agonistic or antagonistic effects were determined in comparison with the effect of

the full agonist quinpirol.

In this test the compounds under investigation demonstrate differing intrinsic effects at the
15 D3-receptor. So some example have no [3H]thymvidine incorporation and can thus be
classified as antagonists. Other compounds demonstrate a stimulation of the receptor in
the range 11% - 35% and can rather be classified as weakly partially agenistic, whereas a
third group of substances with an intrinsic activity of 36-50% can be classified as partial

agonists,



25 al kyl carbonyl, phenyl carbonyl, al kyl oxycarbonyl, cyano, nitro, am no,
carboxy, sulfo, sulfanoyl, sulfonylam no, alkylam nosul fonyl and

al kyl sul fonyl am no; R1' is absent, if romg Ais aromatic or is hydrogen, if
ring Ais saturated; 30 Ris absent, if ring Ais aromatic or is selected
from anong hydrogen, alkyl, phenyl, alkylcarbonyl, phenyl carbonyl,

phenyl al kyl and phenyl sulfonyl, if ring A is saturated; -97- X is a group
of general fornula X1 bonded to a C-atomof an aromatic ring Aor B R2 R3
ONYEN N R4 Feidilse X1 R7 R6 RS 5 wherein: Y is an unbranched, saturated
or unsaturated nydrocarbon chain with 2-5 10 carbon atons or a chain
-(CH2)o Z-(CH2)p, in which Zis selected fromthe residues cycl opentyl,

cycl ohexyl and;cygl n‘?é}ﬁm ,ﬂ]!@a nd p in each case and independently
of each ot her have t ygbfj%é(}%%qb o? 3 and wherein the sumof o and p is
a maxi mumof 3; 15 R2, R3, R4, R5 and R6 are in each case and independently
of each other select ed fromthe group conprising hydrogen, hydroxy, alkyl,

al kyl oxy, al kyl thio, /LM@ alklnyl phenyl , phenyl al kyl , phenoxy,
phenyl al kyl oxy, hal odéf @nethy _alkylc rbonyl , phenylcarbonyl,
al kyl oxycarbonyl, phepy Ik ngyéaﬁbony FofN@gq, hitro, am no, carboxy,
sul fo, sul fanoyl, 20@ fopyﬂanp 2 al kylam-presubnyl and

al kyl sul f onyl ami no, whereé®p twlivicinal residues R2, R3, R4, R5 and R6
together with the G atons of the phenyl ring to which they are bonded, can
form an oxygen-containing 5-, 6- or 7-nenbered ring; 25 R7 is hydrogen,

al kyl or phenyl al kyl ;

in which:

A is a saturated or aromatic 6-membered ring;
10

B is an aromatic 5-membered ring;

the heteroarene formed by A+B has in total a maximum of three ring-forming N-
atom and precisely one X group as substituents;

15
Q1, Q2 and Q3 are in each case and independently of each other N, CH or C-
R1;

Q4 is N-R, CH-R1' or C-R1R1%;
20
Q5, Q6 and Q7 are independently of each other CH-R1" or C-R1 R1"

R1 is in each case selected from the group comprising hydroxy, alkyl, alkyloxy,
alkylthio, alkenyl, alkinyl, phenyl, phenoxy, halogen, triflucromethyl,

25 alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosuifonyl and alkylsulfonylamino;

R1'is absent, if ring A is aromatic or is hydrogen, if ring A is saturated;
30 R is absent, if ring A is aromatic or is selected from among hydrogen, alkyl,

phenyl, alkylcarbonyl, phenylcarbonyl, phenytalkyl and phenylsulfonyl, if ring A

is saturated:



in the formof the free base, their physiologically acceptable salts and
possi ble enationers and di astereoners, 30 with the proviso of exclusion of
-98- (a) conpounds in which the heterocygte is a pyrazolo[1l,5-a]pyridine, in
particular if this carries as the sole substituent the X group, but no Rl
substituent, wherein for XX R2 = nethoxy; R3, R4, R5, R6 and R7 are in each
case hydrogen and 5 (i) Y = ethylene, n-propylene or n-butylene or (ii) Y =
n-pentylene and X is in 2- or 3-position linked with the pyrazolo[1l, 5-4a]
pyridine core (b) The conmpound

N-4- (4-(2-chl orophenyl) pi perazi n-1-yl)butyl - 10

net hyl pyr azol of 1>45'5é‘]q59'1='98f9ﬁ“§f%”%%]|“l93?ﬁ1 B‘é"‘deﬂ to edmpsIheiA R eBH? HgP £ one of
the preceding clag ns [sic], selected fromthe group conprising cr q N NA
NNn~mX NCLAAI" "N NONX MNANXANX_ N iNI\j i NON~ \X
AN\VXANRX 15 wherein: the ring Ais in each case saturated or
aromatic; 20

R2.  R3
O
)J\N’Y“*N N R4 | Formula X1
| /
R7
RE RS

-wherein:

Y is an unbranched, safurated or unsaturated hydrocarbon chain with 2-5

10 carbon atoms or a chain —(CH2),-Z-(CHZ2),, in which Z is selected from the
residues cyclopentyl, cyclohexyl and cycloheptyl, wherein o and p in each case
and independently of each other have the value 0, 1, 2 or 3 and wherein the

sum of o and p is a maximum of 3;

15 R2, R3, R4, R5 and R6 are in each case and independently of each other
selected from the group comprising hydrogen, hydroxy, alkyl, alkyloxy, alkylthio,
alkenyl, alkinyl, phenyl, phenylalkyl, phenoxy, phenylalkyloxy, halogen,
tfiﬂuoromethyl, alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyi,
phenylalkyloxycarbonyl, cyano, nitro, amino, carboxy, sulfo, sulfamoyi,

20 sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino, wherein two vicinal

| residues R2, R3, R4, R5 and R86 together with the C-atoms of the phenyl ring to
which they are bonded, can form an oxygen-containing 5-, 6- or 7-membered
ring;

25 R7 is hydrogen, alkyl or phenylatkyl;

in the form of the free base, their physiologically acceptable salts and possible
enatiomers and diastereomers,

30 with the proviso of exclusion of



the ring-formng Catons of rings A and B can in each case and i ndependently
of each other be substituted with Rl; R Rl and X have the significance as
described in claim1l. 25 -99- 3. Conpoupds according to either one of the
preceding clainms in which Y represents a group -(CH2)n- with n= 4 or 5. 4.
Compounds according to any one of the preceding clains, wherein R7 is 5
hydr ogen. 5. Conpounds according to any one of the preceding clains of
general formula Il 8 1 7 X sNi 2 Formula Il \5 3 10 in which: the
substituent Xi Iir%?qip% : Lok SRk fadp! i zi ne and
represents a g(ra)oup 0 goengggl I%Iffrﬁglﬁae&éﬁcéée%agg%%e&ﬂlér?k{]‘ﬁcehhg’r ecedi ng
clains; 15 the i nd@itictiand thiasairies ge $ia sae substiBieahitie X goap.drut noRIm X al so
carry one or nore I $.UenL S PR iRy dr oxy,
al kyl, al kyl oxy, gﬂgﬁtk(ﬁ?g\l"h%}é{ﬁ%&*bﬁgl E‘?%ﬂ?xy gg’ﬁﬁﬁ%’ﬁg&rﬁoxy, Ql%al ogen,
trifluoronethyl, adehicese hysiiggen tdenyl car bonyl , al kyl oxycar bonyl, cyano,
nitro,; am no, carbgxy, ul ul f | “gpé/ 1 no, al kyl am nosul f onyl
and alskyl sul f onyl amjno. §2(?E®en%bhﬁm§ge£§ogr |I nAdeal%Po. claim5, wherein Xis
linked to the 1-, Jii)} orY 3nmesidnerandoX istin@- bintpositiamiinked witttdiepounds

according to either one | A8 B- O ein X represents a 25 group of
general fornmula X2 O R2 p%gazﬁl?‘f‘kg‘é} ﬁyr&'}e\%ﬁé%rwl a X2 R6 R5

(b) The compound N-4-(4-(2-chlorophenyl)piperazin-1-yl)butyl-7-
10 methylpyrazolo[1,5-a]pyridin-3-ylcarbamide.

2. Compounds according to one of the preceding claims [sic], selected from the
group comprising

e N
AN JP3 EA\\{%\
N ~N X N
N
A — /N\ R

15 R
wherein:

the ring A is in each case saturated or aromatic;

20
the ring-forming C-atoms of rings A and B can in each case and independently
of each other be substituted with R1;

R, R1 and X have the significance as described in claim 1.
25



-100- in which: nis 4 or 5, R2, R3, R4, R5, R6 and R7 are residues, as
described in claim1l. 5 8. Conpounds according to any one of clains 5-7,
wherein at |east one of the two substitgents R2 and R3 represents a hal ogen
atomor a nmethoxy group or wherein R2 and R3 together with the phenyl
residue, to which they are bonded forma chromane or di hydrobenzofurane,
whil e R4 represents hydrogen. 10 9. Conpounds according to any one of clains
1-4, of general formula Ill 4 35/ X 26\ NNFormula lll 7 in which:
15 the substi tgerrtor?dmls laBEREiINYid Bt YonB Ofthkipeéteding oqﬁlm%hewmch Y

pyrazol o[ 1, 5-a] pyridine and represents a group of general fornmula X1, as
described in anyr@H@S@ﬂSémﬁWﬁr@?ﬁB with B=4205t he pyrazol o[ 1, 5-a] pyri di ne in
positions 2-7, apart from X, can also carry one or nore additional
substituents Rl, selected from anong hydroxy, alkyl, alkyloxy, alkylthio,

al kenyl , al ki n§/ Cqmm\mm aptrediog yo amadrogediihe precédiog claires. wHerein 87Ks/ | car bonyl ,
phenyl§arbonyl hx}gﬁycarbonyl cyano, nitro, am no, carboxy, sulfo,

sul f anoyl , sul f on it al kyl am nosul fonyl and al kyl sul fonyl am no. 25 10.
Conpounds according to claim9, wherein the X group is linked to positions

one of "ol ai e 8 P ghere re MR DU N tnd irop SR SN oA REA AR °5 !

carries a nethoxy or trifluoronethyl residue and/or in position 6 a haI ogen
atom 8 :
1

YG?X
2
o N /3 Formula Il

5

10 in which:

the substituent X is linked with any position 1-3 and 5-8 of the indolizine and
represents a group of general formula X1 as described in the preceding claims;

15 the indolizine can in positions 1-3 and 5-8 apart from X also carry one or more
additional substituents R1, selected from among hydroxy, alkyl, alkyloxy,
alkylthio, alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyl,
alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyl and alkylsulfonylamino.

20
6. Compounds according to claim 5, wherein X is linked to the 1-, 2-, or 3-position
of the indolizine.
7. Compounds according to either one of claims 5-6, wherein X represents a
25 group of general formula X2

R2 R3

O
)J\N/H"\N N R4
|]Q7 / Formula X2
R6 R5




-101- 12. Conpounds according to any one of clainms 9-11, wherein X
represents a group of general formula X2 0 R2 R3 N NR4 R7 ~~ Formula X2
R6 R5 5 in which: nis 4 or 5 R2, R3,.1B4. R5, R6 and R7 are residues, as
described in claim1. 10 13. Conpounds according to any one of clains 9-12,
wherein R4 represents hydrogen and the substituents R2 and R3 are sel ected
fromthe group conprising hal ogen, alkyl, alkyloxy, phenylal kyl oxy,

al kylthio, trifluoromethyl, cyano or nitro or wherein the two substituents
R2 and R3 toget hgfwherm a chromane or di hydrobenzofurane ring. 15 14.
Compounds according to_any one of clains 1-4 of general formula IV 4 3 a X
fi / N'Nz | Fordef& PV “in which: 20 the substituent X is |inked to
positions 2 or 3 pef RBhR4IRS, Hb6 dnd RELFARRSRINES HsERLRIck in 2rafth 1PYT 1 di ne and
represents a group of general formula X1 as described in one of clains 1, 3
or 4; 25 the 4,5,6,7-tetrahydropyrazol o[ 1, 5-a]pyridine can in positions 2-7
apart §rom t heg XHMRdSheRdr@Rg [ arfythedr clEhe 539 dhbicanad 1es31BaE of eve RL,

sel ected from
subsiituents R2 and R3 represents a halogen atom or a methoxy group or

wherein R2 and R3 together with the phenyl residue, to which they are bonded
form a chromane or dihydrobenzofurane, white R4 represents hydrogen.

10 9. Compounds according to any one of claims 1-4, of general formula i

5 /3 X
/ 2
P Y Formula Il

7

in which:

15
the substituent X is linked with any position 2-7 of the
pyrazolo[1,5-a]pyridine and represents a group of general formula X1, as
described in any one of claims 1, 3 or 4;

20 the pyrazolo[1,5-a]pyridine in positions 2-7, apart from X, can also carry one or
more additional substituents R1, selected from among hydroxy, alkyl, alkyloxy,
alkylthio, alkenyl, alkinyl, phenyl, phenoxy, halogen, trifluoromethyi,
alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl, cyano, nitro, amino, carboxy,
sulfo, sulfamoyl, sulfonylamino, alkylaminosulfonyt and alkylsulfonylamino.

25

10. Compounds according fo claim 9, wherein the X group is linked to positions 2, 5
or 6 of the pyrazolo[1,5-a]pyridine.

11. Compounds according to either one of claims 9-10, wherein the
30 pyrazolof1,5-a]pyridine in position 5 carries a methoxy or trifluoromethyl residue
and/or in position 6 a halogen atom.



anong hydroxy, al kyl, alkyl oxy, alkylthio, alkenyl, alkinyl, phenyl,

phenoxy, hal ogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,

al kyl oxycar bonyl, cyano, -102- nitro, apyno, carboxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no. 15. Conpounds

according to either one of clainms 13-14, wherein X represents a 5 group of

general fornmula X2 ~ R2 R3 )LN' i ~""NNR4 R7 ~~ Formula X2 R6 R5 in

which: 10 nis 4 o0or 5 R2 R3, R4, R5, R6 and R7 are residues, as described

in claiml. 16, GRS aa&fraahgww&qe%ftms@nﬂ Qheifk FBbrdsdrs awher ei n_ R4

represents hydrogen and whereih at |east one of the substituents R2 and R3

is a hal ogen = 159%uBmf gpnefalfemdxy’2gr oup. 17. Conpounds according to any one

of clainms 1-4 of general formula V. e 1 X 7 2 NFormulaV 653 20 in

whi ch: the substituent X is linked with positions 1, 2 or 3 of the 5,6,7, 8-

t etrahydroi ndol i zi ge and repr esent4 FPoup of general formula X1 as 25

descri bed in any ofle ofl-dl ai 1, M 4, the 5,6, 7,8-tetrahydroi ndol i zi ne

can in positions A-3M "8 aps A-tRAe %
R7 \__/

Formu!a X2

in which:
nis 4 or5;
R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

10 13. Compounds according to any one of claims 9-12, wherein R4 represents
hydrogen and the substituents R2 and R3 are selected from the group
comprising halogen, alkyl, alkyloxy, phenylalkyloxy, alkylthio, trifluoromethyl,
cyano or nitro or wherein the two substituents R2 and R3 together form a
chromane or dihydrobenzofurane ring.

15

14. Compounds according to any one of claims 1-4 of general formula IV

5 X
N Ve Formula IV
6 N

7

in which:
20
the substituent X is linked to positions 2 or 3 of the 4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridine and represents a group of general
formula X1 as desctibed in one of claims 1, 3 or 4;

25 the 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridine can in positions 2-7 apart from the
X group aiso carry one or more additional substituents R1, selected from
among hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl, phenoxy,
halogen, trifluoromethyl, alkylcarbonyl, phenylcarbonyl, alkyloxycarbonyl, cyano,



group also carry one or nore additional substituents Rl, selected from anong
hydr oxy, al kyl, atkyloxy, alkylthio, alkenyl, alkinyl, phenyl, phenoxy,

hal ogen, -103- trifluoronethyl, alkylcarpgnyl, phenylcarbonyl,

al kyl oxycar bonyl, cyano, nitro, am no, carboxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no. 5 18. Conpounds
according to claim 17, wherein X represents a group of general fornula X2 0O
R2 R3 ffA"~11ln AR JIJN R4 Formula X2 R6 R5 10 in which: nis 4 or 5 R2, R3,
R4, RS, R6 and R7ngheamhmal SHibsyy, affodSsifidye dukidhykindhdNaliylahfinoddRBRA BAS
according to either one of clarns 17-18, wherein R4 represents 15 hydrogen
and at |east one @kvisWionglamind.t uents R2 and R3 is a hal ogen atomor a

met hoxy group. 20. Compounds according to any one of clains 1-4 of general
formula VI a7 NX z 6 NFormula VI 53 20 in which: the substituent X

i s |inked with ieSpmpaurdsacgomiinggo@ither anecofisaires darldnwhergineX repgesgnis a
represgnts a groug,.ogfJ oggé'ﬁéréilfoﬁn%?)(%a X1 as described in any one of clains
1, 3 or 4; the heteroaréne core o ormula VI can in positions 2-3 and 5-8
apart fromthe X group also carry one or nore additional substituents R1,
selected from armngO

R2 R3
)\N/HTI\N N R4
I]V _/ Formula X2
R6 R

5

in which:
10 nis 4 or 5;
R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

16. Compounds according to either one of claims14-15, wherein R4 represents
hydrogen and wherein at least one of the substituenis R2 and R3 is a halogen

15 atom or a methoxy group.

17. Compounds according to any one of claims 1-4 of general formula V

2
6 N Formula V
5 3
20
in which:

the substituent X is linked with positions 1, 2 or 3 of the 5,6,7,8-

tetrahydroindolizine and represents a group of general formula X1 as
25 described in any one of claims 1, 3 or 4;

the 5,6,7,8-{etrahydroindolizine can in positions 1-3 and 5-8 apart from the X
group also carry one or more additional substituents R1, selected from among
hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl, phenoxy, halogen,



-104- hydroxy, alkyl, alkyloxy, alkylthio, alkenyl, alkinyl, phenyl,
phenoxy, hal ogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,
al kyl oxycarbonyl, cyano, nitro, am no,_lP%r boxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and alkyl sul fonyl am no. 5 21. Conpounds
according to claim 20, wherein X represents a group of general fornula X2 O
R R3 ~I Jn N\ J' R4 Formula X2 R7 R6 R5 10 in which: nis 4 or 55 Rz
R3, R4, R5, R6 and R7 are residues, as described in claim1l. 15 22.
Conmpounds accor di 1 j i e sents
hydr ogen and at Fﬁggg{&ﬁ@h’rﬁw Ee sﬁggﬁ%@dﬁ?@%ﬂ%ﬁ%@@’Eé?%)l’ gg@’n at om or
a methoxy groupami®, cabepy $hiies safaveyli swifondaming, @kdaminosuiingsant. 4 of

general formula : Formula VII  a \ NOL[~: 2 in which: 25 the
substituent X is\élkplr?wﬁg‘%mtiﬁé\%osi tions 2 or 5-8 of the heteroarene core and
represents a group of general formula X1 as described in any one of clains

1, 3 g 4 -10%, Compounds according to claim 17, wherein X represents a group of general
formula X2
0 R2 R3
/N
/U\N/F\]n\:\t N R4
é 7 \_/ Formula X2
R6 R5

10 in which:

nis4orb5;

R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

19. Compounds according to either one of claims 17-18, wherein R4 represents

15 hydrogen and at least one of the substituents R2 and R3 is a halogen atom or a

methoxy group.

20. Compounds according to any one of claims 1-4 of general formula VI
8
707 /N X
Wi
AN N Formula VI
5 3

20

in which:

the substifuent X is linked with positions 2-3 or 5-8 of the heteroarene core

25 and represents a group of general formula X1 as described in any one of

claims 1, 3 or 4;

the heteroarene core of formula VI can in positions 2-3 and 5-8 apart from the X
group also carry one or more additional substituents R1, selected from among



t he heteroarene core of fornmula VII can in positions 2 and 5-8 apart from
the X group also carry one or nore additional substituents R, selected
from anong hydroxy, alkyl, alkyloxy, alkyythio, alkenyl, alkinyl, phenyl,
phenoxy, hal ogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,

al kyl oxycar bonyl, cyano, nitro, 5 am no, carboxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and al kyl suf fonyl am no. 24. Conpounds
according to claim23, wherein X represents a group of general fornula X2
10 o RR R3 n R E ; i i Gh i ~ 15 R2,
R3, R4, R5, R6 anJ‘ygr?o;(gr@éyrl’e@%%g%"z%tgloggggﬁl’b%“@n&{:épgi %élr.%x 5[-%‘0 ,pri)ounds
accordi ng to eit hdrflupremethyle plisylparborsd, Rhenyiparbenyh liyieyearbedhtoyantyifegen and
at |east one of t : i j ; : 26.
Compounds accor di n%mtﬁg'b:;am/&)%ﬁéem%fﬁgflagfa?rlég%fdﬁ!g? "g%hg‘?'? '@g?,r% yflalg% 1 43 5
X 2 6/ C~N, N Faltdgufonglamin® i n whi ch: 25 the substituent Xis linked with
positions 2-6 of the heteroarene core and represents a group of general

formula X1 as described in any one of <clains 1, 3 or4; -106-
21. Compounds according to claim 20, wherein X represents a group of general

formula X2

o R2 R3
Fl{‘{ \__/ Formuila X2
R6& R5

in which:

10

nis4ors;
R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

15 22. Compounds according to either one of claims 20-21, wherein R4 represents
hydrogen and at least one of the substituents R2 and R3 is a halogen atom or a

methoxy group.

23. Compounds according to any one of claims 1-4 of general formula VIl
20

8
7 /N x
N % Formula VIl
6 N
5

in which:

25 the substituent X is linked with positions 2 or 5-8 of the heteroarene core
and represents a group of general formula X1 as described in any one of
claims 1, 3 or4;



the heteroarene core of formula VIIl can in positions 2-6 apart fromthe X
group also carry one or nore additional substituents Rl, selected from
anong hydroxy, al kyl, alkyl oxy, alkyl t,il(ng_, al kenyl , al ki nyl, phenyl,
phenoxy, hal ogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,

al kyl oxycar bonyl, cyano, nitro, 5 am no, carboxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no. 27. Conpounds
according to claim 26, wherein X represents a group of general fornul a X2
10 p R2 R3 ~I N fd fe@ér%geﬁeggre d?ffﬁﬁ\ ROVl bah W‘Bo%ﬂiongz'aﬁd% S)épa?hfr&rﬁ tt@x 1
R4, R5, R6 and R/ are residues, élescrl inclaiml Conpounds
according to eitBa®UPEHE C@FW@FQPW%E‘@UOF\%@F@FWBF@ Rbﬁﬁ@ﬁ@ﬁtf@m ayER®gen and
at |east one of ﬁmoﬁpamw 5suﬁa£ysaiﬁ%trﬁm1@%yw 5@,,1%&@@?%@&9@ hal@gkr2?-
Conmpounds according to any one eral formula 1X'8 2 N ~
Formula I X X/ tnﬂuwometh %Icgwonwsphw!cgch@@vh @fgﬂmcxrhogyh FYERedPL h

posi tisons 2-3 angyfirBoiboky1, e LAARS rf%%lfomn%nangkwﬂh@si%hﬁ a#dgroup of

general fornula X1 as SCr i ed in a one of clains 1,
alkylsulfonylamino.

24. Compounds according to ¢laim 23, wherein X represents a group of general
formula X2
10
R2 R3

O
)J\ [F\l/?ﬂn\ N/—\N R4
L \_/

R6 R5

Formula X2

in which:
nis4or5;
15 R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

25. Compounds according to either one of claims 23-24, wherein R4 represents
hydrogen and at least one of the substituents R2 and R3 is a halogen atom.

20 26. Compounds according to any one of claims 1-4 of general formuia Vil

4
3
5= X
/ ? Formula VI
G\N N"‘N ormula

in which:

25 the substituent X is linked with positions 2-6 of the heteroarene core and
represents a group of general formula X1 as described in any one of
claims 1, 3 or 4;



-107- the heteroarene core of formula I X can in positions 2-3 and 6-8 apart
fromthe X group also carry one or nore additional substituents R

sel ected from anong hydroxy, alkyl, alhﬁpry, al kyl t hi o, al kenyl, al ki nyl,
phenyl, phenoxy, halogen, trifluoronethyl, alkylcarbonyl, phenylcarbonyl,
al kyl oxycarbonyl, 5 cyano, nitro, am no, carboxy, sulfo, sulfanoyl,

sul fonyl am no, al kyl am nosul fonyl and al kyl sul fonyl am no. 30. Conpounds
according to clain129 wherein X represents a group of general formula X2
10 JO R2 R3 ' 15
R2, R3, R4, R5 e u@%we% i i
Corrpounds accordlah?@ qaEy ene lee Mogaddiionel sibsetitupatsRY, sglestedifionrRampPBRr esent s

o " hal ogen at ory 37 950 Aol AYRTE) ST, S PO prno, logary  1est ue

N-4- (4- ( 2- met hoxyﬁh@mgtbyl{fékﬂﬁfbpwl phymeymrwa@lhyb@malbqnvbszvmmtir@.

N- 4- (4 ( 2- met hox %‘ﬁf’ i ) de 25

N 4- (? (3-chlor o)é %h%)b%g%qelﬁi %ﬁg%'Bé Ia%“ léﬁﬁ% %‘kg?m%go I zI'n-2-yl car bam de
N- 4- (4- (2, 3- di chiadispleyanipe.per azi n- 1-yl )butyl i ndol i zi n-2-yl car bam de
N-4-(4-(2, 3-di fuorophenyl ) pi perazin-1-yl)butyli ndolizin-2-ylcarbam de

N-4- (4- (2, 3-di hydrobenzof uran-7-yl) pi perazi n-1-yl ) butylindolizin-2- Icarbam
de N-4-(4- (chr%&@r@oyn%acp@rdm %lqalm 3 wiheraimydsepresents agreidr ¢faengie

N-4- (4- (2- met hoxyphgiwks pi perazin-1-yl)butyl -5,6, 7, 8-tetrahydroi ndoI|2| n- 2-
yl carlboam de

0 R2 R3
/U\N/{/\]“\N N R4
IIV \__/ Formula X2
R6 R5
in which:
nis4or5;
15 R2, R3, R4, R5, R6 and R7 are residues, as described in claim 1.

28. Compounds according to either one of claims 26-27, wherein R4 represents
hydrogen and at least one of the substituents R2 and R3 is a halogen atom.

20 29. Compounds according to any one of claims 1-4 of general formula IX
8
7. =N_X
2
A Y Formula 1X
N 3
in which:
25 the substituent X is linked with positions 2-3 and 6-8 of the heteroarene

core and represents a group of general formula X1 as described in any
one of claims 1, 3 or 4;



N-4-(4- (2, 3-di chl orophenyl ) pi perazi n-1-yl)butyl -5, 6,7, 8-tetrahydroi ndol i zi n-
2- yI carbam de -108- N-4-(4-(2-nmethoxyphenyl) pi perazi
1-yl)butyl - 1-cyano- 2-met hyl indoli zi n-&y7_yl car bam de
2- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl)ethyl pyrazol o[ 1, 5- a] pyri di n- 2-
yl carbam de 5
N-3-(4-(2, 3-di chl or ophenyl ) pi perazi n-1-yl ) propyl pyrazol o[ 1, 5-a] pyri di n- 2-
yl car bam de
N- 4- ( 4- phenyl pi perazi I . I
(4-phenyl pi pergg IIéfeonrIehQH&aé o%rf@ Ist[ﬁlanﬁn awwadsdz ﬁa% Issc ?b@fpel Ay e

N-4- (4- (2- met hyl phenyl ) pi per azi n- 1- razol
yl car bani de 10 X group also carry one or more addltlonal substltuents R1 selected from

N- 4- (4- ( 2- bi phenyl I i 5: r bam de
N 47 (4 (201 pheny! AbRERATL, dnyl ARYOX) BIUTROIALRCoRkgY BhsipRob g2
ylcar bam de halogen tnﬂuoromethyl aIkyIcarbony phenylcarbonyl aIkyoxycarbonyI

N-4- (45(2- begéw OX ARG ird PArRS, Ao Uit DAUAMIBY, 8difInGlamnings, &1 Py T i di n- 2-

yi car bam de
N- 4- ( 4- ( 2- et hy| nmealsdpmingpeiopy) andaiindsifanianpidpout y| pyrazol o[ 1, 5- a] pyri di n- 2-
yl car bam de

N-4- (4-(2-fl-uorophenyl) pi perazi n- 1- P/ ) but yl pyrazol o[ 1, 5-a] pyri di n-2-yl car bam
i de 30. Compounds according fo claim 29, wherein X represents a group of general

N-4-(4-(2-trifl uogpnmtig! phenyl) pi perazin-1-yl)butyl pyrazol o[ 1, 5-a] pyri di n-2
- ylcarbam de 20

N- 4- (40( 2- cyanophenyl ) pi per azi n- 1-yl ) but yl pyrazol o[ 1, 5- a] pyri di n- 2- yl car bani
de

N-4-(4-(2-nitrophen )p|p razin- 1R§
de N-4-(4-(4-neth |p ra'
yl car bam de N
N-4-(4-(3-chl oro-2- rreRIﬁoxyphe ) pi perazin-1 \chﬁfﬁ{ﬁ razol o[ 1, 5-a]pyrid i
n-2- 25 yfcarbam de R6 R5

N-4- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) butyl pyrazol o[ 1, 5- a] pyri di n- 2-

yl car bam de

N-4- (4- (2, 3-di metihwhinenyl ) pi perazi n- 1-yl ) but yl pyrazol o[ 1, 5-a] pyri di n- 2-

nis4orb5;
15 R2, R3, R4, R5, R6 and R7 are residues, as described in ¢claim 1.

ZD

R3
byt yl pyrazol o[ 1, 5- a] pyri di n- 2-yl car bam
I_\%but yl pyrazol o[ 1, 5-a] pyri di n-2

31. Compounds according to either one of claims 29-30, wherein R4 represents
hydrogen and at least one of the substituents R2 and R3 is a methoxy residue
or a halogen atom.

20
32. Compound, selected from among

N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylindolizin-1-ylcarbamide
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide

25 N-4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylindolizin-2-yicarbamide
N-4-(4-(2,3-difluorophenyl)piperazin-1-yl)butylindolizin-2-ylcarbamide
N-4-(4-(2,3-dihydrobenzofuran-7-yl)piperazin-1-yl)butylindolizin-2-ylcarbamide
N-4-(4-(chroman-8-yl)piperazin-1-yl)butylindolizin-2-yicarbamide

30 N-4-(4-(2-methoxyphenyl)piperazin-1-yl)buiyl-5,6,7,8-tetrahydroindolizin-2-
ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-5,6,7,8-tetrahydroindolizin-2-
ylcarbamide



ylcar bam de 30

N-4- (4- (2, 3-di hydr obenzof uran-7-yl) pi perazi n-1-yl ) butyl pyrazol o[ 1, 5-a] pyri di
n-2- vyl carbam de

N 4- (4- (chroman- 8-yl ) pi perazi n- 1- yI)butpryrazoIo[l 5-a] pyridi n-2-yl carbam d
e N-4-(4-(2, 4-di net hoxyphenyl ) pi perazi n- 1-yQout yl pyrazol o[ 1, 5- aj pyri di n- 2-
yl car bam de 35

N-4-(4-(2- nethoxyphenyl)plpera2|n 1-yl) butyl - 3- bronmopyrazol o[ 1, 5-a] pyri di n-2

- ylcarbam de - }
N-4-(4-(2-met hoxyphe4 (F r?)‘?tB% nrYI)R'pe 65251 H;Il)b"gylch ygpcc))gynrq%t%lfndf!im%sa] pyri di n-

2- yl carbami de ylcarbamlde

N-4- (4- (2, 3-di chl QLoRNoRYYARBAAHPpbrathnl Py RI PSR RReE 0L 1. 5~ 2]

pyrid in-2-yl carbam
N- 4- ( 4- ( 2- met hoxyyitasbgridpi per azi n- 1-yl ) but yl - 5- met hoxypyr azol o[ 1, 5-a] pyri din

- 2-ylgarbam de :

N-4-(4-(2-met hoxyphenélz)qul%hekr)rggh%n-y?'? |{/)f95a6wt1yyl)g§o%;%yra OIO);r az&?yn[j‘:[' % a] pyri din-
2- yl carbam de N-Megranii@e3- di chl or ophenyl ) pi perazin-1

-yl )butyl-5-trifl r \

N-4-(4-(2- et hoxyrg%en%ten%é%%gﬁﬁ ?;&?ﬁ%u%%llﬂég ap'!"?'f’&o%éé rf[B% pyrazol o[ 1, 5-
a] pyri d i n-2-yl candait(@enethylphenyl)piperazin-1-yhbutylpyrazolo[1, 5—a]pyndm-2-

N-4-(4-(2, 3-di Chlq%a‘?gﬁﬁi@y ) pi perazin-1-yl)butyl -6-bronopyrazol o[ 1, 5-a] pyri di

n- 2-yl carbam de
N-4- (K (2- et hoxyhi-lﬂie(ﬂs(l?-)qml‘pevlm'naﬂazj_n-wyj bultylpyragolbilorrelpyridin-@hddathdmidg pyr i di n- 2

o1 )bt yi -6 ohl or S a2 stspyS PN ARG IA TR Salpyricin-2-
N-4-(4-(2- rrethoxwk:tmb@lhl)iplperazm I o _
By o AT Bl S e AT By 2
-yl ) butyl - 6- f | uoryigybamideo[ 1, 5- a] pyri di n-2- yl carbam de
15 - N-4-(4-(2-methylmercaptophenyl)piperazin-1-ylYbutylpyrazolo[1,5-a]pyridin-2-
yicarbamide
N-4-(4-(2-fluorophenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-ylcarbamide
N-4-(4-(2-trifluoromethylphenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-
ylcarbamide
20 N-4-(4-(2-cyanophenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-ylcarbamide
N-4-(4-(2-nitrophenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-ylcarbamide
N-4-(4-(4-methoxyphenyl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-2-
ylcarbamide
N-4-(4-(3-chloro-2-methoxyphenyl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-2-
25 ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl}butylpyrazolo[1,5-a]pyridin-2-
ylcarbamide
N-4-(4-(2,3-dimethylphenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-2-
ylcarbamide
30 N-4-(4-(2,3-dihydrobenzofuran-7-yl)piperazin-1-yl)butylpyrazolo[1,5-a}pyridin-2-
yicarbamide
N-4-(4-(chroman-8-yl)piperazin-1 -yi)butylpyrazo'lo[1 ,5-a)pyridin-2-ylcarbamide
N-4-(4-(2,4-dimethoxyphenyl)piperazin-1-yi)butylpyrazolof1,5-alpyridin-2-
ylcarbamide
35 N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-bromopyrazolo[1,5-a]pyridin-2-

ylcarbamide



N-4- (4- (2- met hoxyphenyl ) pi per azi n-|

-yl ) butyl -6-fl uoropyrazoi o[ 1, 5-a] pyri di n-2- yl carbam de 25
N—4-(4-(2-nethoxypheny|)piperazin-1-y|)bH?gl-S-nethoxycarbonylpyrazolo[1,5-
aj pyri di n-2-yl car bami de N4-(4-(2, 3-dich)orophenyl)pi perazin-|
-yl ) butyl - 3- net hoxycar bonyl pyrazol o[ 1, 5- a] p yri di n-2-yl carbami d
e N5-(4-(2,3-dichl orophenyl)pi perazin-1 -yl)pentyl pyrazol o[l, 5-a] pyridi n-2-
30 yl carbam de

N-5- (4- (2, 3-di chl ogop g@&éﬁ%@@@g@@;p%-ryﬁa.w.ggw:a‘éaﬁr&%gﬁggfwﬁ % Qb fchn-2-

a] pyridi n-2-yl car bam oxyph pl pera
-yl ) pent yl - 5- net hoyig@pamidel o[ 1, 5- a] pyri di n-2-yl car bami de 35

N-5- (4- (2, 3-dichl o | P .

-yl )|(oen§yl Ttri f?ﬁ%@ﬁ@ﬁ@%%@%@ﬂﬁ?”% DRutyip-methonyRyrazeloltp 2 mi d e
- 1|1§)- eN— 5|-(z51- g r2i- FFB]DW@F}EWrbmlmr azin-1 o | _

SR P S e S e e G e
i n- 2-yl carbam de Zylcarbamide

N-5- (4- ( 2- et hoxy pRe/l bRk RRE&HhBrHHekRRN Yo iR ABBRIY AZOLA o AliRY. | di n-

2-yl carbam de
N 5- (4- (2, 3-di chl oylcahamide) pi per azi n- 1-yl ) pentyl - 6- chl or opyrazol o[ 1, 5-a] pyri

din- 2-yl bam d : , . .

N5 41.52??}; ﬁé”xySN}@*&;@@*ﬁ%’?@%&%ﬁ%ﬁE,aezm- YR BT SPYEEO T oy i
-2- 1014/] car bam dea]pyridin-2-ylcarbamide

N-5- (4-(2, 3- di ohl ogopheny) JRLRRRERHBiobiasn- PSRb-<rhl IO RYIF9RabRELs S~ al Py

di n- 2-yl carbam de
N 5- (4- ( 2- met hoxy paipyndin-Rivivarksmide 1- yl ) pent yl - 6-f | uor opyrazol o[ 1, 5-a] pyridin

T O ey e b e S A AL ASE RS0 -
2-ylcarbamide

15 N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-bromopyrazolo[1,5-a]pyridin-2-
vlcarbarnide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-6-chloropyrazolo[1,5-a]pyridin-
2-ylcarbamide
N-4-(4-(2-methoxyphenyl)piperazin-1-yl}butyl-6-chloropyrazolo[1,5-alpyridin-2-

20 ytcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-6-flucropyrazolof 1 ,5-a]pyridin-2-
ylcarbarmide
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-fluoropyrazolo[1,5-a}pyridin-2-
ylcarbamide

25 N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-3-methoxycarbonylpyrazolo[1,5-
alpyridin-2-ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl}butyl-3-methoxycarbonylpyrazolo[1,5-
alpyridin-2-ylcarbamide
N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[1,5-ajpyridin-2-

30 ylcarbamide
N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-5-methoxypyrazolo[1,5-
alpyridin-2-ylcarbamide |
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-5-methoxypyrazolo[1,5-
alpyridin-2-yicarbamide

35 N-5-(4-(2,3-dichiorophenyl)piperazin-1-yi)pentyl-5-trifluoromethylpyrazolo[1,5-
a)pyridin-2-ylcarbamide



trans-N-(4-((4-(2,

3-di chl or ophenyl ) pi perazi n-1-yl ) net hyl ) cyci ohex- 1-yl ) net hyl -

pyrazol o[ 1, 5-a] pyri di n-2-yl car bam de 0-

N 2- (4- (2, 3-di chl orophenyl ) pi perazi n- 1- yﬂ}ethylpyrazolo[1,5-a]pyridin-3- 20
yl car bam de

N-3-(4-(2, 3-di chl or ophenyl ) pi perazi n-1-yl ) propyl pyrazol o[ 1, 5-a] pyri di n- 3-

yl car bam de

N-4- (4- (2, 3-di chl qg.8RRGAVIMHERERBpdratinl RiffoEhRY5 ARl RlmtetRyiByBYSibdi - 3-

yl car bam de 25 - _
N-5-(4-(2, 3-dichl (ﬂ]mmdmﬁ&wpyibpenchezi n-1-yl ) pentyl pyrazol o[ 1, 5-a] pyri di n- 3-

yl car bam de
trans- N (4- ( (4- (2- et hozy shetierpphenyipiperazingt-yhnenty-5-bramopyrazoiof . 3-ayidin: 1y -
pyrazol o[ 1, 5- a] pyra- rlcafb&ngdle-'car bani de

{rans-if (2 ((4- (2, Gnd05l ARBIRABLBEERE! ki) SRR HEAR P8 et by

|- 30 pyrazolo[l
N-2- (4- (2, 3-di chl cﬂryipa‘rbwld)epi perazin-1-yl)ethyl pyrazol o[ 1, 5- a] pyri di n-5-

yl car bam de 6 - idin-
N-3- (4- (2, 3-di chl OF S haas g Pl R TV R P AR T 2§D STy 2B oLy B Ve 5.
yl car bam de 35 2—ylcarbam|de

N-4- (4- (2, 3-di chl oy BRRLAYIokRHEH)Bpdrathl Riiobh RS 2A Rt SyaSIcH] B iy

yl carbam de -111-

N 5- (40(2, 3-di chl Q/mammlmgide) pi per azi n-1-yl ) pentyl pyrazol o[ 1, 5-a] pyri di n- 5-

yl carbam de N-4-(4;693! l[?]‘i E',?—@ﬁ Aazi ne A :

-yl) butyl -3-br om)pyr g? & %éﬂa py W’@bgf%ﬁz’ @p%gtyb%%ucggpgazoloﬁﬁ alpyridin o
N- 4- (4- ( 2- met hoxy @Egerrbampidper azi n- 1-yl ) but yl - 3-chl or opyrazol o[ 1, 5- a] pyri di n-
5- yl carbam de B (A ) o

N- 5 (4- ( 2- et hoxyp%g §,|(% Fr)qeg‘éorx Zrllerquth(}?razm -1- wpent tyL-6-fluor FEV@ZOIf{S B-alpyridin-2
yl car bam de ylcarbamide

N2 (302, 3 di ehl qr0Rhepid P REIRRMiehyibin i @I ARRl o2 by 6 10
pyrazolo[1,5-a)pyridin-2-ylcarbamide
trans-N-(4-{(4-(2,3-dichlorophenyl}piperazin-1-yl)methyl)cycichex-1-ylmethyl-
pyrazolo[1,5-a]lpyridin-2-ylcarbamide
N-2-(4-(2,3-dichlorophenyl)piperazin-1-yi)ethylpyrazolo[1,5-a]pyridin-3-

20 ylcarbamide
N-3-(4-(2,3-dichlorophenyl)piperazin-1-yl)propylpyrazolo[1,5-ajpyridin-3-
ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-alpyridin-3-
ylcarbamide

25 N-5-(4-(2 3-dichlorophenyl)piperazin-1-yl)pentylpyrazolo[ 1,5-a]pyridin-3-
ylcarbamide
trans-N-(4-((4-(2-methoxyphenyl)piperazin-1-yl)methyl)cyclohex-1-yl)methyl-
pyrazolo[1,5-alpyridin-3-ylcarbamide
trans-N-(4-((4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)cyclohex-1-yl)methyl-

30 pyrazolo[1,5-a]pyridin-3-ylcarbamide
N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)ethylpyrazolo[1,5-a]pyridin-5-
ylcarbamide
N-3-(4-(2,3-dichlorophenyl)piperazin-1-yl)propylpyrazolo[1,5-a]pyridin-5-
ylcarbamide

35 N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-a]pyridin-5-

ylcarbamide



N 3- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) propyl pyrazol o[ 1, 5- a] pyri di n- 6-

yl car bam de
N—4-(4-(2,3-dich|orophenyl)piperazin-1-yhh?ytylpyrazolo[1,5-a]pyridin-6-

yl car bam de 15

N-5- (4- (2, 3-di chl orophenyl ) pi perazi n-1-yl ) pentyl pyrazol o[ 1, 5- a] pyri di n- 6-

yl car bam de

N 2- (4- (2, 3-di chl orophenyl ) pi perazin-1-yl)ethyl-4,5, 6, 7-tetrahydropyrazol o[ 1

, 5- al pyridin-2-yl ga_yb @ . _— _ e
3 T S oni oS- A0RE Behiorophenyoiperazint-ipantypyrazoloft S aloyridings- o o
1,5- 20 a] pyri di n-gcarbamideani de

N4 (- (2, 3-di ohl ogophedyhdRbRRhamBipbratn. PYhilis-Brofhopyagbibfy. A fiReif-82 o1 of 1

, 5- a] pyridin-2-ylcar
N- 4- (4- ( 2- met hoxy pHlearhamisieper azi n- 1-yl ) but yl - 4, 5, 6, 7-t et r ahydr opyr azol o[ 1, 5-

alpyridg n-2-ylcarbgmp d &_ : a4 A ) e
7 (415 et hoxypeng i Br B PRI Y sfropyols.5 ey
}\I_et5r ?Zy?rzopy[ ﬁzol oYIQarBTm]dpyri di n- 2-yl car bam de
- (4- (2- met hoxyphenyl “ g )
-yl )pentyl-4,5,6, 7@'?“‘)2 r%ﬁb‘%‘ﬁ% ybg@@pgﬁazﬁ' 1 gﬁ)%%nrt){lp%'a%olor{] ‘5-59? yngmas rbami d
ylcarbamide

e
N5 (42, 3 di chl o o0henw BhBREAGH el PRYSothyifyrdecfor! s byl 0Py azol o

N- 2- (41Q 2, 3- di chl oylcasbamige) pi per azi n-1-yl )et hyl -4,5, 6, 7-t et rahydr opyrazol o[ 1

,5- a]l pyri di ng3ylca i nd: - i A
N3 (- (2) 3 chi o SRy Ty e Rt BeBirring i pepezgiolt S-alpyidin e
7-t et r ahydr opyr azoylegrbarbidea] pyri di n- 3-yl car bam i de 35

N-4- (4- (2, 3- i chi oapheny) dokBELAZk RoberaPHbstoyRafbidn selib 0Py T azol of 1

,5- alpyrid in-3-ylcarbam
N 5- (4- (2, 3-di chl oylegsbamigle) pi per azi n- 1-yl ) pentyl -4,5, 6, 7-t et rahydr opyrazol of

N - (4% 2 et hoxy pHGRaT o B op ey PRy VP BRI e AR5 py 1 i -2
- ylcarbamide

N-2-(4-(2,3-dichlorophenyl)piperazin-1-yi)ethyl-4,5,6,7-tetrahydropyrazolo[1,5~
alpyridin-2-ylcarbamide
N-3-(4-(2,3-dichlorophenyl)piperazin-1-yl)propyi-4,5,6,7-tetrahydropyrazolo[1,5-

20 alpyridin-2-ylcarbamide
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butyl-4,5,6,7-tetrahydropyrazolo[1,5-
alpyridin-2-ylcarbamide
N-4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-4,5,6,7-tetrahydropyrazolof1,5-
alpyridin-2-ylcarbamide

25 N-4-(4-(2-methoxyphenyl)piperazin-1-ylibutyl-5-methyl-4,5,6,7-
tetrahydropyrazoio[1,5-ajpyridin-2-ylcarbamide
N-5-(4-(2-methoxyphenyl)piperazin-1-yl)pentyl-4,5,6, 7-tetrahydropyrazolo[1,5-
a)pyridin-2-ylcarbamide
N-5-(4-(2,3-dichlorophenyl)piperazin-1-yl)pentyl-4,5,6,7-tetrahydropyrazolo[1,5-

30 alpyridin-2-ylcarbamide
N-2-(4-(2,3-dichlorophenyl)piperazin-1-yl)ethyl-4,5,6,7-tetrahydropyrazolo[1,5-
a)pyridin-3-ylcarbamide
N-3~(4-(2,3-dichlorophenyl)piperazin-1-yl)propyl-4,5,6,7-tetrahydropyrazolo[1,5-
alpyridin-3-ylcarbamide

35 N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)buiyl4,5,6,7-ietrahydropyrazole[1,5-
alpyridin-3-ylcarbamide



yl carbam de 5

N-4- (4- (2, 3-di chl or ophenyl ) pi perazi n-1-yl ) butyl -6-chl oroi m dazo[ 1, 2- a] pyri di
n-2- yl carbam de N-4-(4-(2-methoxyphenyl{i,.

) pi perazi n-1-yl ) butyl -6-chl oro-2-nethylimdazo[1,2- a]pyrid in-3-ylcarbamd

e N-4-(4-(2-methoxyphenyl) pi perazin-1-yl)butylimdazo[1, 2-a] pyridin-6- 10

yl car bam de

N-4- (4-(2, 3-di chl orophenyl ) pi perazin-1-yl)butyl-1,2,4-triazolo[1,5-a]pyridin

-2- yl carbam de n.g_(4.(2,3-dichloroph i in-1-y)pentyl-4,5,8,7-tetrahyd lo[1,5-
N-4-(4-(2,3-dichlor o&)h(e’ny?"): p?rggr%nzylj)ﬁl-p%[aﬂrs 1)53%%%” azol of % rl?]og%g?rz? G2y n- 2-
yl car bam de 15 &lpyridin-3-ylcarbamide

N4 §/ - (2 et RoxyRDEAMRIRRG BRI bibtaZA Yo dy @SSR R-bigriihe | dazi n
N- 4- ( 4- ( 2- met hoxyyleashgnidgi per azi n- 1-yl ) but yl - 6- chl or o- 2- phenyl i m dazof | , 2-
b] pyrqd dazi n- 3-y\Ganubang, ngl. feXgic D oTai X @f o he
precedi ng cl ai ns g%@%?ﬁﬁ‘é%’%ﬁf’%ﬁ&%@ﬂ?@@%ﬁ &iédi.gﬁlé'ﬁaazr% ’%gypg}gli
conposi tion conprYeirbgmigee or nore of the conpounds according to any one of

the preceding clayns 4%@%&11@%&%8&%?%4%1&?&{1}]63&%&8123@%15%&5%%2}2; 35.

Application of a conpound a _ to one rec clai for the
production of a phayrditeticat@mige eparation for the treatnent of central

nervous system iy l085585:th Béh Bldf74 ] £ OHRAgiREEOr di ng to any

one of the pr ecedyngﬁg?g;ﬁ?rséggr tyH@B przmgwhgﬂl cl)?azg)ﬂ;rir%awgacleuti cal

prepaklation for tyesbamde of urinary tract disorders. 35 37. Use of a

conpound accor di ng_.Q_3RYy; oRESHEA 112 W81 PEQfNRGRON  of a

phar maceut i cal prnlgga a(t %?{9?%?9@%@??% %Eﬁylm%f[ﬁﬂl’a%’ﬁ's%eg[ f'é %@t?{e gr oup

-113- conpri si ng Ykeayedvidles, schi zophreni as, anxiety disorders, conpulsive
N-4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butylpyrazolo[1,5-b]pyridazin-2-
ylcarbamide

15 N-4-{4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chloroimidazo[1,2-b]pyridazin-

2-ylcarbamide
N-4-{4-(2-methoxyphenyl)piperazin-1-yl)butyl-6-chioro-2-phenylimidazo{1,2-
blpyridazin-3-ylcarbamide

20 33. Compounds according to any one of the preceding claims as a pharmaceutical

preparation.

34. Pharmaceutical composition comptising one or more of the compounds
according to any one of the preceding claims and a pharmaceutically
25 acceptable adjuvant.

35. Application of a compound according to one of the preceding claims for the
production of a pharmaceutical preparation for the treatment of central nervous

system illnesses.

30
36. Application of a compound according {o any one of the preceding claims for the
production of a pharmaceutical preparation for treatment of urinary tract
disorders.
35 37. Use of a compound according fo any one of the preceding claims for production

of a pharmaceutical preparation for the treatment of illnesses from the group



di sorders, drug dependency, depressive disorders, drug-induced

ext rapyram dal notor disturbances, Parkinson's di sease, Segawa syndrone,
Tourette's syndrone, restless |eg synd[PﬁE, sl eepi ng di sorders, nausea, 5
cognitive disorders, male erectile dysfunction, hyperprolactinem a,

hyper prol acti nom a, glaucoma, attention deficit hyperactive syndrone (ADHS),
autism stroke and urinary incontinence. 38. Application according to any
one of the preceding clains, wherein the 10 conpound is used for production

of a pharnmaceuti S eni as,
depressive di sor%oglr\%rl,%h%fp%ga%f sggrgcﬁgabigﬁgla% r@&goﬁgﬁug&hé%p %r
di st ur bances, Padikérdsmndsigdieperdency, Stegymaawsﬁmrdme drugesdiiesss | eg syndrone,

hyper pr ol act | oM grop AT HAKAGhIION o BLARAEHANELS o UGRIAREL Vi 1Y

syndr onme ( ADHS) nar con i nence’ 'ng’ a
central nervous Byséiteis s;kridmmes, restleasdagsyadr;omer alekepidp sisodiars, nansea, manmal

charagterised by adm.pjstr t' according to
any onhe of cl ai r’r%ogfq%%(a[%mﬁmaggf g‘&&&r&?’ﬂ%“’é’uﬁ%&g%% *20 40. Met hod
according to cl amypeﬂﬂolaummrrm? rgladmemal atterdion defidi lypedetiva synslejmw@i-IS)r, om the

group conpri sing C e hlzo anxi ety disorders, conpulsive
di sorders, drug %J’glﬁéh P‘%(cyandf}ﬁkr)’?@’s ??/n 'naﬁée(jrders dr ug- |nduced

extrapyram dal notor disturbances, Parkinson's di sease, Segawa syndrone,
Tourette's syndrone, restless Ieg syndrone, sleep |ng di sorders nausea 25

cogni tive di sePdéprlicatian aceordipg {9 @"yo%f@f‘?fﬁ@ pigReding Hlaims wihatain i

hypergr ol act i NONggimpding - eEa, foﬁ;’érb@@tioﬁ'bfﬁ% hﬁﬁécehumb%braﬁanwmé orre (ADHS) ,
autism stroke and urinary incontinence 1. Production of compounds

according to anyteaBewkol sehizephranias dgpressive diserdsrs: bdorgoorpruRPpliciiMevat i ve
A -114- 0 W Hetiga@a%deh&of didturbances, Parkinson’s disease, Segawa syndrome, restless

leg syndrome, hyperprolactinemia, hyperprolactinomia, attention deficit
hyperactivity syndrome (ADHS) or urinary incontinence.
15
39. Method for treating a central nervous system illness or a urinary tract disorder
in a mammal characterised by the administration of one or more compounds

according to any one of claims 1-32 to a mammal requiring such treatment.

20 40. Method according fo claim 39, wherein the illness or disorder is selected from
the group comprising psychoses, schizophrenias, anxiety disorders, compulsive
disorders, drug dependency, depressive disorders, drug-induced
extrapyramidal motor disturbances, Parkinson’s disease, Segawa syndrome,
Tourette's syndrome, restless leg syndrome, sleeping disorders, nausea,

25 cognitive disorders, male erectile dysfunction, hyperprolactinemia,
hyperprolactinomia, glaucoma, attention deficit hyperactive syndrome (ADHS),

autism, stroke and urinary incontinence.

41. Production of compounds according to any one of claims 1-32 by conversion of
30 an acid derivative A



with a free base of general formula CRZ R3 H2ZNY- N\-/NR4 Formula C R6
R5 5 wherein: Wis selected fromOH, d, Br or a group 10 O R80 15 in
whi ch R8 stands for al kyl; heteroarene_jjy.each case stands for a group which
is selected from 20 -115- QQ/~-Q _ 7s 141 "' %2~/ /3 B2 Q~NQX 6
- N6CN 4337 438856( 77 rNONzsN zsz 75353 8437
I JI3VN/ 27) "%z s 5Ns ~NNNNs N

0O

W

Heteroarene

————

(A)

with a free base of general formula C

R2 R3
H.N—Y—N N R4
/ Formula C

R6 R5

5
wherein:

W is selected from OH, CI, Br or a group

10
X
re” 07

15

in which R8 stands for alkyl;

heteroarene in each case stands for a group which is selected from
20



N inwhich 5A B Q, @ @@ &, & @ and Q7 in each case have the
significance as defined in the preceding clains and wherein the crossed

t hrough bond for the heteroarenes stangds for a bond of the -C(O-Wgroup to
aring-formng G atomof an aromatic ring of the heteroarene; 10 the

het er oarene can in each case carry one or nore further substituents Rl or

R, as defined in the preceding clains; Y, R2, R3, R4, R5 and R6 in each case
have the significance as defined in the preceding clains, 15 and wherein in
the event that the substituent Wis a hydroxy group, the appropriate acid
group prior to the pversion with the free base of general _fornula Cis
activated by addiion 1 Or  nor e&ct . Ieag S 64 42.
Production of a carbdxyl ig -aCi'd deri i 2a'pyragol o[ 1, 5-2kpyri di ne of
general - fornul a 42%;51#@ 526 Ne7 7 5
pyri di ne of formula @ 3 N 10 wthsO (2,%-dinitrophenyl )fNydroxylamne to
an N-am nopyridine of formula Rx

8 8 1
3 .
/)2 \7;‘ 2
N~y AN/ N
5 3 5 3
4

8
» 3 . 8
7@4“’7%\ 5m‘ 7{YN \\
o N 72 \>/2
8 - N 6 \N/N‘*N G\N/N 3/

in which

5 A, B, Q1, Q2, Q3, Q4, Q5, Q6 and Q7 in each case have the significancé as
defined in the preceding claims and wherein the crossed through bond for the
heteroarenes stands for a bond of the ~C(O)-W group to a ring-forming C-
atom of an aromatic ring of the heteroarene;

10 the heteroarene can in each case carry one or more further substituents R1 or
R, as defined in the preceding claims;

Y, R2, R3, R4, R5 and R6 in each case have the significance as defined in the
preceding claims,

15
and wherein in the event that the substituent W is a hydroxy group, the
appropriate acid group prior to the conversion with the free base of general

formula C is activated by addition of one or more activation reagents.



N+ NH2 and subsequent cycloaddition reaction with a propiolic acid ester
of formula RRO2C R 15 in which Rx stands for 0, 1, 2, 3 or 4 identical or
di fferent substituents sel ected fron1aq?P? hal ogen, al kyl, al kyl carbonyl,
phenyl car bonyl, hydroxyal kyl, cyano, tritluoronethyl and al kyl oxycarbonyl,
* denotes an unsubstituted CH group and in which R is selected from

hydr ogen, al kyl, phenyl and al kyl oxycarbonyl and 20 in which R' represents
al kyl .

42. Production of a carboxylic acid derivative of a pyrazolo[1,5-ajpyridine of general

formula
Rx 4 3 CO,R"
5 —=\_ 2
Rl
6 N"“N/
7
5
by conversion of a pyridine of formula
~
| Rx
N *
10 with O-(2,4-dinitrophenyl)hydroxylamine to an N-aminopyridine of formula
N
] Rx
S %
NS
NH,
and subsequent cycloaddition reaction with a propiolic acid ester of formula
R"OZC\
Rl
15

in which Rx stands for 0, 1, 2, 3 or 4 identical or different substituents selected

from among halogen, alkyl, alkylcarbonyl, phenylcarbonyl, hydroxyalkyl, cyano,

trifluoromethyl and alkyloxycarbonyl, * denotes an unsubstituted CH group and

in which R’ is selected from hydrogen, atkyl, phenyl and alkyloxycarbonyl and
20 in which R” represents alkyl.



