- 1 - 2-ALRYL-1 NDAZOLE COVPOUNDS FOR THE TREATMENT OF CERTAI N CNS- RELATED
DI SORDERS * * * * % * % % % % % *x % The present invention relates to a

2- al kyl -i ndazol e conpound, a nethod and internediates for preparing it, a
pharmaceutical conposition containing it and the use of the latter. In
particular, the present invention relates to a 2-al kyl -i ndazol e conpound
havi ng sel ective affinity for the 5-HT2 receptor or for other serotonin
receptors such as the 5-HT1l, 5-HT3, 5-Hf4, 5-HT5, 5-HT5 and 5-HI7
receptors. Wth regard to the various 5-HT2 receptor subtypes, the
conpounds BhLthieryreseEntonmoVErE FON ThE\TRES®IERT F VesrahiN nvg-refaneptdxsotperE 2A
receptor or for the 5-HT2B receptor and generally display preferenti al '
affinity for the 5-HT 2A receptor conpared with the 5-HT2c receptor.

Even nore particularly, the present invention relates to a conpound t hat
can be used in the treatnent of soivespatheteogkes that involve the 5-HT 2A
receptor, for exanple sonme disorders of the central nervous system such as
sl eep di sor der s, TBe Rresgphinvantipraielptemiol @ 2yalkykindagele cegppusdrders of the

snoot h nuscl es ;pin & add fiddi ‘ié%éé‘fo‘?ﬁé'(@h?w?;‘)ﬁg}rﬁécéﬁticéhe cardi ovascul ar

system The serotonin 2A recepto a receptor coupled to
protein G preSenposiiomaentanmeci ard thecuss efdhg ladiest ri buted in the human

body. The procesg, afd fgng ;Fr%EQr‘ﬁ ifNerltiBR rbR3ab rf—ﬁfﬂ%ﬁihﬂ&zcﬁéom receptor
y clear. It a

activation i s not entlrel’_ _ RS knowntﬁat tivation of this
receptor, via toeppurs bavingsseleotivesaffinity for thel &ehd's reeeptareordenothar i on of

vari ous enzynme W J : g | ) 1 sis of
phosphati dyl i n%%ri% oI %%Sﬁg)g%Eggeégﬂ%e%ﬁgg&!ﬂ%ﬁ@gﬁ%ﬁgg{ﬁ%?Lﬁ%%h%hosphat e)
or phosphol i pab¢ixxe¢eptorsh Withatgatdototthe varidusaS-4i Ta frecaniotsudptypes, aci d). The
receptor respopse 0 t. ; ] i 2+) into
the cell and tg%accdtn?@cgﬁdgn%?gfe [}(@%%?ﬁl@\{]eg]tlgbtﬁéy g%ﬁfé%\% %ﬁhh}g@iﬁﬁeacg protein
ki nase C. The bdtleptreseptar grfestbat5-Hh.greeeptonandigensralipdispleyst em in the

cells of the v | ar . iest ] : in the
platelots. - Riredte g0t G T 5 Rl FRbRts I B8 H % ent a
affinity for tteseptoHT2A receptor has been found. Thi s bi ol ogi cal

doscr | bud as pestlal HELE vartbaly. 1t pitsellf YBuorTeliies B ERMROGRIP VTS
94/ 05642), as thasean beiuded in fhertreditmentoafrgomenpitholbgi2s rtisathipvolventhez ol am de,

EP-A-0 726 266 as -l receptor anta (S 7-

7-ether-aryl - 2%'gﬁrl3’§/fgqeﬁ z%ﬂf&ﬁ?'agfe W%B@g%rﬁ‘ﬁﬁhéfgﬁ{rm NS bi ol ogi cal

act : vity al so systdrasachh az;sildgkl)agsémﬂerk; sdl\!/?dph'rerdazndi anzietyp as s asi t hh

anal gesic actiyit . over. ‘the.. t he

pr esgnt i nvent%{%?l')éﬁéfvvé? tgeémoﬁ’?? U&'@C'Fﬁgf Of @er%sg&n?es&ﬁ%%g%ﬁi%{ rgf)m t he known
conpounds Wwi t hthproafdioeasicutalr spéténi ty for the 5-HT 2A receptor and that have

reached ol il calrphasen ol KRS A BN, ¥ SE8HRF S B EPARMn

(74412- (4-fl uoro-
et hyl | - pi per azGngretentan sy 9petidsi andiokidey-distritndad i tHechumyalr badiy.ori de) in
phase | for i

P1-15- (4-11 uor DBRHGHY CLOTToBPB el I Soe i Mgk B Phace 11 for
i nsomi a. A ddtivatiorais et entidelyt dlearp ttéskemdwi thae attivation eff Hiie sedepta,
2-al kyl -1ndaz 0\|/iae thCeO%?eLfH % &;u eeci1 %rie l!ea];dosrtg%g aétk\)a'tion of various
enzymes such as phospholipase C (with consequent hydrolysis of
phosphatidylinositol diphosphate and production of inositol
triphosphate) or phospholipase A2 (which leads to the release of
arachidonic acid). The receptor response leads, moreover, to a flux of

calc;ium ions (Ca®") into the cell and to activation of functional proteins



where X is -C(O)N(R5)- or -N(R5)C(0)-; -3-. Yis CHor N, Wis CHor N
provided that at |east one of Y and Wis a nitrogen atom n is an integer
selected fromO0, 1, 2 and 3; mis an integer selected fromO, 1, 2 and 3; p
is an integer selected fromO, 1 and 2; Rl is H, Cl1.3 alkyl, Ci1.3 al koxy,
Cl_3 alkyl-CO, COOH R R'NCO, R R'NS02-, R S02-, halogen, RR'N- or

R CONR')-; R2is linear or branched Cl-6 al kyl, Cl.3 al kyl-C1-3 al koxy,
aryl- C1.3 alkyl in which the aryl group2can be substituted with 1 or 2
substituents sel ected from hal ogen, Cl1-3 al kyl and Cl.3 al koxy; R3 and R4,
whi ch may be the same or different, are H hydroxy, Cl..3 alkyl, Cl.3

al koxy, R R 'N, it t 4y lin, BeEMR hervol®> 1s H,
Cl1-3 al kyl, Ci- SS%PI%%JO%?{, ﬂtgﬁébe?hzﬂpé #E%%ﬁ?ﬁéna 5- or G?N(r)renbered

saturate ring sesystanadn theeslisied the vassules apd 0astiejniestinal SMPCHEMUSAERazol i ne,
pyrazolidine, pi ih%é‘?laf’éigtspi perazine; R6, together with RS or R7, forns
a 5- or 6-nenbered satutfate ring selected fromthe group con&ri'si ng

f

pyrrolidine, in dd¥ewinalkylindazslamidecconmapadihaving ripierentigbatiinityfor
the 5-HTa receptor has been found.

This biological activity differs markedly from that of known 2-alkyl-
indazole compounds described as pesticides (aryl or ether-aryl 2-alkyl-
indazolamides, WO 94/05642), as insecticides (pyridine compounds of
2-methyl-indazolamide, EP-A-0 726 266) or as CRF-1 receptor
antagonists (7-aryl or 7-ether-aryl-2-alkyl-indazolamide, US 2004/0 110
815).

This biological activity also differs from that of 1-alkyl-indazole
compounds with analgesic activity (WO 04/101548).

Moreover, the compounds of the present invention have a structure
that is notably different from the known compounds with preferential
affinity for the 5-HT24 receptor and that have reached clinical phases of
development, for example EMD-281014 (7-{4-[2-(4-fluoro-phenyl)-
ethyl]-piperazine-1-carbonyl}-1H-indole-3-carbonitrile hydrochloride) in
phase | for insomnia and MDL-100907 ((R)-(+)-(2,3-dimethoxy-phenyl)-
{1-[2-(4-fluoro-phenyl)-ethyl]-piperidin-4-yl}-methanol) in phase II for
insomnia.

A first aspect of the present invention relates to a 2-alkyl-indazole

compound of general formula (1):

R1 R6 R7
X \l/ Vl\/\ﬁ/@ "
~ \Qn/ \6’); m R4
\
R2 .

N—NL
()]

where
X is -C(O)N(R5)- or -N(R5)C(O)-;



R7 is H linear or branched Cl1.5 alkyl, aryl-C .3 alkyl, in which the aryl
group can be substituted with 1 or 2 substituents sel ected from hal ogen,
Cl.3 al kyl, hydroxy, Cl-3 al koxy, nitro, trifluoronmethyl and R R'N-, or R7,
together with R6, forns a 5- or 6-nenbered saturate ring selected fromthe
group conprising pyrrolidine, imdazoline, pyrazolidine, piperidine and

pi perazine; R and R', which nmay be the sane or different, are Hor Cl1_3

al kyl; and their salts of addition w th _gharmaceutically acceptabl e organic
and inorganic acids. - 4 - Typi cal exanpl es of pharmaceutically
acceptabl e acids are: oxalic, maleic, nethanesul phonic,

par at ol uenesul phomnd eH sygcinic, citric, tartaric, lactic, hydrochloric,
phosphoric and sul phuric.’ Preferably, when X is -C(0O)N(R5)-, Y is CHor N,
Wis CHor N prlisdddiotNat at | east one of Y and Wis a nitrogen atom n

and ;b s an ipuded tdtdlenst (RASY dnd DUisS: Alobdt BBRE 28T o et hoxy:
R2 is methyl, etiidanintager spiettedfromeOhby@antdl ; R3 is H, 4-hydroxy,
4- met hoxy, 3'Ch“ﬂﬁ?aﬂﬂﬁé@é#éﬁ%&édﬂnn1O,1,2and3;
p is an integer selected from 0, 1 and 2;
R1is H, Cq3 alkyl, Cy.5 alkoxy, C.3 alkyl-CO-, COOH, R'R"NCO-,
R'R"NSO;-, R'SO,-, halogen, R'R"N- or R'CON(R")-;
R2 is linear or branched C alkyl, C1.3 alkyl-C1.3 alkoxy, aryl-
C1.3 alkyl in which the aryl group can be substituted with 1 or 2
substituents selected from halogen, C1.3 alkyl and C4.3 alkoxy;
R3 and R4, which may be the same or different, are H, hydroxy,
C1.3 alkyl, C4_3 alkoxy, R'R"N-, nitro, halogen, trifluoromethyl or
R'CON(R")-;
R5 is H, Cy.3 alkyl, C1.3 alkoxy or, together with R6, forms a 5- or 6-
membered saturate ring selected from the group comprising pyrrolidine,
imidazoline, pyrazolidine, piperidine and piperazine;
R6, together with R5 or R7, forms a 5- or 6-membered saturate ring
selected from the group comprising pyrrolidine, imidazoline,
pyrazolidine, piperidine and piperazine;
R7 is H, linear or branched C.5 alkyl, aryl-C1_3 alkyl, in which the
aryl group can be substituted with 1 or 2 substituents selected from
halogen, C1.; alkyl, hydroxy, C4.3 alkoxy, nitro, trifluoromethyl and R'R"N-,
or R7, together with R6, forms a 5- or 6-membered saturate ring
selected from the group comprising pyrrolidine, imidazoline,
pyrazolidine, piperidine and piperazine;
R' and R", which may be the same or different, are H or C4.3 alkyl;
and their salts of addition with pharmaceutically acceptable organic and

inorganic acids.



R4 is Hor 2-fluoro; R5 is H, nethyl, nethoxy or, together with R6, fornms a
6- menbered saturate ring selected fromthe group conprising pyrrolidine,

i m dazol i ne, pyrazolidine, piperidine and piperazine;, R6, together with RS
or R7, forms a 6-nenbered saturate ring selected fromthe group conprising
pyrrolidine, imdazoline, pyrazolidine, piperidine and piperazine; R7 is
H ethyl, phenylethyl, 4-fluorophenylethyl, 2,4-difl uorophenylethyl or,
together with Re, forms a 6-menber ed satugate ring selected fromthe group
conpri sing pyrrolidine, imidazoline, pyrazolidine, piperidine and

pi perazine. Preferably, when Xis -N(R5)(0)-, Yis CH Wis N nis an

integer sel ected fTWaﬁ ﬁﬁlnf.)ﬂss d?‘ghémga tetlba?l 2eg(cceptaéle acitls Arg: Jﬂ(ahﬁm hyl or

met hoxy; R2 is neth hoxyethyl; R3 is H,
4- hydroxy, 4- met M&¥8JC, r@etbameﬁwpimnmpﬁraﬁ@waewhogtqaswmmcfq!tU@ro R5 is H,

methyl, or metho¥aric, lactic, hydrochloric, phosphoric and sulphuric.
Preferably, when X is -C(O)N(R5)-,
Yis CHorN;
Wis CHorN;
provided that at least one of Y and W is a nitrogen atom,
n is an integer selected from 1, 2 and 3;
m is an integer selected from 0, 2 and 3;
p is an integer selected from 1 and 2;
R1 is H, methyl or methoxy;,
R2 is methyl, ethyl, isopropyl or methoxyethyl;
R3 is H, 4-hydroxy, 4-methoxy, 3-chloro or 4-fluoro;
R4 is H or 2-fluoro;
R5 is H, methyl, methoxy or, together with R8, forms a 6-membered
saturate ring selected from the group comprising pyrrolidine,
imidazoline, pyrazolidine, piperidine and piperazine;
R6, together with R5 or R7, forms a 6-membered saturate ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine;
R7 is H, ethyl, phenylethyl, 4-fluorophenylethyl, 2,4-difluorophenylethyl
or, together with R6, forms a 6-membered saturate ring selected from -
the group comprising pyrrolidine, imidazoline, pyrazolidine, piperidine
and piperazine.
Preferably, when X is -N(R5)C(O)-,
Y is CH;
Wis N;
n is an integer selected from 0 and 1;
mis 2;
pis 2,



R6, together with R7, forms a 6-nmenbered saturate ring selected fromthe
group conpri sing pyrroI|d| ne, imdazoline, pyrazolidine, piperidine and

pi perazine; R7, together with R6, forns a 6-nenbered saturate ring

sel ected fromthe group conprising pyrrolidine, imdazoline, pyrazolidine,
pi peri di ne and pi perazi ne. Even nore preferably, Xis -C(O)N(R5)-, Y is
CH Wis N nis an integer selected from1l and 2; mis 2; pis an integer
selected from1l and 2; Rl is Hor nethoxys.R2 is nethyl or nethoxyethyl; R3
is H 4- hydroxy, 4-nmethoxy or 4-fluoro; R4 is Hor 2-fluoro; R5 is H or,
together with R6, forns a 6-nmenbered saturate ring selected fromthe group

conpri sing pyrroRiG Hemeﬂ'\{z! g,a,;] . pyrazolidi ne, piperidine and
pi perazi ne; R6, together R7, forns a 6-nmenbered saturate ring

sel ected fromt hBZ@rr@aﬁb\yh@thM |l%ﬁpﬁyJYb9frm©ﬂhpI§Y6ﬂéy| i m dazol i ne, pyrazolidine,
pi peri di ne and pRggsrﬁz‘i RAfiro é4|tn$ec}ht?x|yey&wﬁm S a-fidrget her wwth R6, forns a
cte

6- renbered saturate ring se e group conpr|5|ng pyrrolidine,
i mi dazol i ne, pyr4d H@raeﬂuom peri di ne and pi perazi ne. A second aspect of

t he present inv method for preparing a 2-al kyl -indazol e
conpound of gengﬂ?salso'Er rES ?F SFVI)%%O "its salt of acid addition with

phar maceuti cal | yR&dogﬁhabWéh Riofayensi ac6-ameimhrrgd saturateirog, setdetadafcomsr i zed i n
A L S
meani ngs st at ed rdepiperaging; in relation to the conpound of forrrul a (l), with
a derivative of gp {,0DARZOLRIT R6CRMs'6-Afdntb&tha 5Pkt Fing'selektddfrom

the group comprising pyrrolidine, imidazoline, pyrazolidine, piperidine

and piperazine.

Even more preferably, X is -C(O)N(R5)-, Y is CH; Wis N; nis an

integer selected from 1 and 2; m is 2; p is an integer selected from 1 and

2; R1is H or methoxy; R2 is methyl or methoxyethyl; R3 is H, 4-

hydroxy, 4-methoxy or 4-fluoro; R4 is H or 2-fluoro; R5 is H or, together

with R6, forms a 6-membered saturate ring selected from the group

comprising pyrrolidine, imidazoline, pyrazolidine, piperidine and

piperazine; R6, together with R5 or R7, forms a 6-membered saturate

ring selected from the group comprising pyrrolidine, imidazoline,

pyrazolidine, piperidine and piperazine; R7 is H, ethyl, or, together with

R6, forms a 6-membered saturate ring selected from the group

comprising pyrrolidine, imidazoline, pyrazolidine, piperidine and

piperazine. _

A second aspect of the present invention relates to a method for

preparing a 2-alkyl-indazole compound of general formula (1) and its salt

of acid addition with pharmaceutically acceptable inorganic and organic

acids, characterized in that it comprises:

1a) the condensation of an amine of formula (11)



where R1 and R2 have the neanings stated previously in relation to the

conpound of forrmula (1),

and Z is selected fromthe group conprising a

hal ogen atom preferably C or Br, an OR and OC(0)R group, where Ris a
| i near or branched al kyl group, having from'l to 6 carbon atons,
2- al kyl -i ndazol e compound of general formula (I); O 1b) the reaction of an

am ne of general

formula (1V): where - 7 - Rl, R2, R5, R6, R7, Y,

to give a

n and p

have the neanings stated previously in r.@gation to the conpound of fornula
(1), with a conpound of general formula (V): in which R3, R4 and m have
t he meani ngs stated previously in relation to the conpound of formula (1),

and

RS Il?6 R7

| R3
W

.
HN\é/)n/Y\(\/); m R4
()

where

Y, W, R3, R4, R5, R6, R7, n, m and p have the meanings stated
previously in relation to the compound of formula (1),

with a derivative of an indazolecarboxylic acid of formula (llf)

R1 e)

S z (1

\

N—N
R2

where ‘

R1 and R2 have the meanings stated previously in relation to the
compound of formula (1), and

Z is selected from the group comprising a halogen atom, preferably Cl
or Br, an OR and OC(O)R group, where R is a linear or branched alkyl
group, having from 1 to 6 carbon atoms,

to give a 2-alkyl-indazole compound of general formula (l);

or

1b) the reaction of an amine of general formula (IV):

R5
N/ /R6
R7
Yo

_ Y- NH (V)
R1 N—R2

~ 7

N .

where



Qis a leaving group selected fromthe group conprising a hal ogen atom
preferably CI or Br, a nesylate group (MeS03-) and a tosylate group

(p- MePhS03-), to give a 2-al kyl -indazol e conpound of general formula (1);
O 1c) the condensation of an am ne of general forrmula (VI): RL (V)
where R11 R2 and R5 have the neanings stated previously in relation to the
conpound of fornmula (1), with a derivative of a carboxylic acid of general
formula (M1l): OR6 R7 IIl. zlI -"rYr' Af 1¥p (V11)

R1, R2, R5, R6, R7, Y, n and p have the meanings stated previously in
relation to the compound of formula (1),
with a compound of general formula (V):

R3 (V)
m R4

in which

R3, R4 and m have the meanings stated previously in relation to the
compound of formula (1), and

Q is a leaving group selected from the group comprising a halogen
atom, preferably Cl or Br, a mesylate group (MeSOs-) and a tosylate
group (p-MePhSO3-), |

to give a 2-alkyl-indazole compound of general formula (l);

or

1c) the condensation of an amine of general formula (V1):

R1 R5
|
NH .
o (V)
\ N
N7
R2

where
R1, R2 and R5 have the meanings stated previously in relation to the

compound of formula (l),
with a derivative of a carboxylic acid of general formula (VII):

(e} R6 R7
I E T ke
Zz n \(\)p/ m R4

(Vi)



- 8- where R3, R4, R6, R7, Y, W n, m and p have the neani ngs stated
previously in relation to the conmpound of formula (1), and Z has the

nmeani ngs stated previously in relation to the conpound of formula (Il1) to
give a 2-al kyl -i ndazol e conpound of general fornmula (1); and 2) the

possi ble formation of a salt of acid addition of a 2-al kyl-indazol e
conpound of general fornula (I) thus obtained with a pharmaceutically
accept abl e organic or inorganic acid. -gtage 1(a) can be carried out by
conventional techniques. For exanple, an amne of formula (I1) is reacted
with an acyl halide of fornmula (I1l1) in which Zis, preferably, a chlorine
atom optional | yyhset he presence of a suitable base. Typical exanples of
sui tabl e bases are triethylam ne and diisopropyl ethyl am ne. Advantageously,
the reaction is BarR4.&P. &% Yi HV.tmen, gpd pdinve the measings stated previgesly at a
tenperature from i to 24 hours. Preferably,
the reaction te%gﬁrgﬁaﬂgyﬁgn%gﬁspogpg%ﬁﬁodﬁ{uﬂga,ﬁdMereas the reaction tine
is from1 to 12 Abasthe mepniogs slated previeuslyemrelatnadoitke apmpourd ofol ar or
apol ar. Exanpl esfo%ulgt{hf)abl e apolar aprotic diluents are aronatic
hydrocarbons such as t'ol'uene and xyl ene. Exanples of suitable polar aprotic
di luents are di clelgveoadtaierindaadleorpdiundofigenenahfonndle. ()Paed er abl y, an
apol ar aprotic ChyeRbssiBletsfihtion of ASAARRMULARNAUINCS A RLBESRe (@) can
al so be purified by conventional techniques such as ash”chromat ogr aphy
and crystal | i zat¢ampound dbtgageral {dinutzalh) thiis obtainedawith a ghaumadsypticallyvent i onal
t echni ques. For ]k : qula (1V) is reacted with a
conmpound of fornﬁ%%&?ﬁgﬁi@éﬂ% glns'(?-géggferabl y, a bromne atomor a

met hanesul phonyl dstege 1(2)sah deaamed outtlyecopverstemakteshnigussiifoabl e base.

o um car bonat eErrAEanDe a0 IR EART MR8l o/ ecence

of a suitabl e difbmewa (Bl irawhiehjZeis,girafegalfly carciloime atenpeptionally in thel60C and

1 om r oom t enper PSS 4 SBebie P ol XA el it BRRE B € £ 073"

hours. Typi cal | yriethilendné amdntiiscpenpylethylainare, Advantagearshafinetdactiorexanpl es of

cxanpl e of a sullt SBES St ik By dieRed el RaglidorR dilledas BuoRBeland RR00
obt ai ned i n st adktol{40f Ccon adinsofrom (oSito P4 ddulsy Peefarabiy, thenadacti@chni ques such

flash ch Il.I. zat i t ) b
o s oo BB e A B8 Prerean SRSl B R e B
referably. & chioring atom ARLLenal Ly o Lhe ot esbnge o a-ci 1abl e base
referably, | : [ i :
'Fl)'ypi cal eiarrpl e ngnpégﬁ {?fta W@b%g@é’ ré‘Pé‘*Fr‘ﬁ'&FﬂSﬁ %aﬁcgn%q?dhydrgca%%r%s
di i sopr opy:c et hyls_a;:rh geiolg_drr@amc?gﬁtemslstxamm ?feantb' ?t&rpdla eimoﬂilddf(ggeotst in E_he
resence of a suyj ilyent a rature fro r atine
Promo.s to 24" st AhRenplRt ePl AR b ik BileBly’ #85el®! , om 10
Ej'ol 60C’E Wne(rjegas apMic:c_ﬁlaenﬁ is:msécii_me is from1lto I12 hO]lc.II’S. . ;I'yE: cal | yl, t he
iluent used is apsotic. polar, or ol ar. a s ,of sui e apol ar
aprotic diluents 8?@@%3&@"&“‘?& &?ﬁea?égﬁgﬁgg&?ea%ur%fj?%ne aﬁd xyl ene.
Exanpl es of sui tcablventipabbteclapquds suctlidsufershchesreatdgcdphgramdet hane and

N, N-di net hyl f ormam de. ..Preferably, an apolar aprotic diluent is used.
Bielet

The conpound obt® ﬂn'stage 1(c) can also be purified by conventional

t echni ques such a$tddeab) cin alsatbegaaidtyowtny conysitidnal Behhigoes. ForThe
formation of a salt pf _acid additio f..a 2-al kyl -indazol e conpound of
general formul ae((?Tp b £ a&""ﬁ%&ﬁ?ﬁ@ﬂ%ﬁﬂ@ﬁ Wacg%{%{g@ gtﬁcén%“é’grﬁ?c or inorganic
aci d can al so béroafa (\&dn aurichbQ is; praferbiyg medromine atom or a

methanesulphony! group, optionally in the presence of a suitable base.

Typical examples of suitable bases are potassium carbonate and



- 10 - techniques. For exanple, it can be carried out by dissolving the
conpound of fornmula (1) in a suitable diluent and treating the sol ution

t hus obtained with an organi ¢ or aqueous solution of the acid of interest.
Typi cal exanples of suitable diluents are ethanol, isopropanol, ethyl
acetate and diethyl ether. The salt that forns can then be separated by
conventional techniques and, if applicable, purified by crystallization.
Sonme internmediates of fornmula (I1), (IVLgand (VI) are novel, and they
therefore constitute a further aspect of the present invention. In
particular, the followi ng are novel: (a) the conpounds of formula (I1):

RSROR7_HN 70\ T bhvpohBrg bl B, #kcBionRiceliaayighricre, same or

different, are hydr ox , hitro, hal ogen,
trifluoromet hyl meswog@ﬂ(amwtablepﬁlgenwca tehpreature, fr Qma@omeranqameare not

both an H atom t8516b509{]1d$oraal {fﬁéla éroﬁ?g%@gﬁeﬁgurst @%&&%ﬁz}/ thePtedforr-

6- menbered saturate ring selecte ri sing pyrrolldlne
i m dazol i ne, pyrtamperafineeangespisoindoor tamae;attprertaﬂoﬁé? whereas the

reaction time is from 6 to 24 hours. Typically, the diluent used is polar,
protic or aprotic. Examples of suitable polar protic diluents are alcohols
such as ethanol, whereas an example of a suitable polar aprotic diluent
is acetone. '

The compound obtained in stage 1(b) can also be purified by
conventional techniques such as flash chromatography and
crystallization.

Stage 1(c) can also be carried out by conventional techniques. For
example, an amine of formula (VI) is reacted with an acyl halide of
formula (VIl) in which Z is, preferably, a chlorine atom, optionally in the
presence of a suitable base. Typical examples of suitable bases are
triethylamine and diisopropylethylamine. Advantageously, the reaction
is carried out in the presence of a suitable diluent at a temperature from
0 to 140°C, for a time from 0.5 to 24 hours. Preferably, the reaction
temperature ranges from 10 to 60°C, whereas the reaction time is from
1 to 12 hours. Typically, the diluent used is aprotic, polar or apolar.
Examples of suitable apolar aprotic diluents are the aromatic
hydrocarbons such as toluene and xylene. Examples of suitable polar
aprotic diluents are dichloromethane and N,N-dimethylformamide.
Preferably, an apolar aprotic diluent is used.

The compound obtained in stage 1(c) can also be purified by
conventional techniques such as flash chromatography and
crystallization.

The formation of a salt of acid addition of a 2-alkyl-indazole
compound of general formula () with a pharmaceutically acceptable

organic or inorganic acid can also be carried out by conventional



Yis CH Wis N,

di fferent,

in relation to the conmpound of forrmula (I):

(M): R

inrelation to the conpound of formula (hkp.- and R5 is H Cl1_3 al kyl

al koxy.

(V1)

nis an integer selected from1l, 2 and 3, p is an integer
selected fromO and 1, mis 2. R and R', which may be the sane or
are Hor C .3 alkyl; (b) the compounds of fornula (1V):
which R, R2, R5, R6, R7, Y, n, and p have the nmeanings stated previously

in

(c) the conpounds of formula

i n which both RL and R2 have the neanings stated previously

The amine (l11) can be prepared by conventional nethods,
exanpl e as described in the applicant's patent application W 04/101548.

techniques. For example, it can be carried out by dissolving the
compound of formula (1) in a suitable diluent and treating the solution

thus obtained with an organic or aqueous solution of the acid of interest.

Typical examples of suitable diluents are ethanol, isopropanol, ethyl
acetate and diethyl ether. The salt that forms can then be separated by
conventional techniques and, if applicable, purified by crystallization.

Some intermediates of formula (lI), (IV), and (V1) are novel, and they
therefore constitute a further aspect of the present invention.

In particular, the following are novel:

(a) the compounds of formula ({l):

l \I( | R3
Rv v S vig
(i)
in which
R3 and R4, which may be the same or different, are H, hydroxy,
C1.3 alkyl, Cq_3 alkoxy, R'R"N-, nitro, halogen, trifluoromethyl or
R'CON(R™)-, provided, however, that R3 and R4 are not both an H atom,
R5 is Cq.3 alkyl,
R6 and R7, together, form a 5- or 8-membered saturate ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine,
Y is CH,
Wis N,
nis an integer selected from 1, 2 and 3,
pis an 'integer selected from 0 and 1,
mis 2.
R' and R", which may be the same or different, are H or C4.3 alkyl;

(b) the compounds of formula (IV):

or
for

Cl_3



Wen R5 is different fromH amne (Il) is advantageously prepared (Schene
1) by amdation of an amne (XI) to give a conpound (XIl) and then
exhaustive reduction of conmpound (XlII) to give the amne (I1).
(XI') R6R7 v-inYip (Schene 1) Most of the internedi ates of general

(XI') and (XI'l) are novel. In particular, the follow ng internediates
collectively represented by the follow ng general formula Q X) are novel

and thus constitute a further object of.ghe present

i nventi on:

- 12

wher e

R5
(o) N/ /RS
R7
S NN/
{If e
R1 N—R2
~ 7/
N
in which

R1, R2, R5, R6, R7, Y, n, and p have the meanings stated previously in
relation to the compound of formula (l);

| (c) the compounds of formula (VI):

|
NH
o (V1)
\ N
N—HN
R2

in which -
both R1 and R2 have the meanings stated previously in relation to the
compound of formula (1), and
R5 is H, C1.3 alkyl or C1_3 alkoxy.
The amine (il) can be prepared by conventional methods, for example
as described in the applicant's patent application WO 04/101548.
When R5 is different from H, amine (Il) is advantageously prepared
(Scheme 1) by amidation of an amine (X}) to give a compound (Xil) and
then exhaustive reduction of compound (XIl) to give the amine (li).

formul a



Tl is H Cl1.3 alkyl or C1.3 alkoxy or RRCOin which Ris Hor Cl1.3 alkyl,
R3 and R4, which may be the sane or different, are H, hydroxy, Cl.3 alkyl,
Cl 3 alkoxy, RR'N, nitro, halogen, trifluoronethyl or R CON(R")-, where
R and R', which may be the same or different, are H or ClL_3 al kyl;

provi ded, however, that R3 and R4 are not both an H atom R6 and R7,
together, forma 5- or 6-nenbered saturate ring selected fromthe group
conprising pyrrolidine, imdazoline, pyrazolidine, piperidine and

pi perazine, Yis CH Wis N, -13- nis an integer selected from1, 2 and
3, pis aninteger selected fromO, 1 and 2, and mis 2. The

i ndazol ecarboxylic acid (1I1) can be prepar ed by c V€Q7tl opgeai\ nmet hods. For
exanpl e by al kyl ati ng?san Rest f an i ndazol e- I | C drRy(VI11) with
an al kyl halide ghX) ccdx di oRthem Phaf 3“MH % A3(11) ,
1912-1930, then se rPnglhhe” R4 al kyl at ed copfgpound ( X) fromthe reaction

m xture by chronat ography then submtting the 2- yl agxgd compound (X) to
basi ¢ hydrolysis and, fi naf® I)y, converting the conpou%‘d t hus obtained to the
desi red carboxylic corrpound (1) as shown in the fold owi ng Schene 2:
(Schene 2) Compound (1V) can be prepared, for exarrpl e, froman am ne
(XIII), in which the primary amne group is prote %ya ot ecting group

P (Schene 3) as described for exanple by Geen . I an . ,
"Protective groups in organic synthesis." JoRgr PNSAYbl . (1991).
Then, conpound (XI'V) thus obtained is reacted Wit h corrpound (I'11). Next,
the am de that formed (XV) is deprotected, according to the »

(Scheme 1)
Most of the intermediates of general formula (XI) and (XII) are novel.
In particular, the following intermediates collectively represented by
the following general formula (XX) are novel and thus constitute a further

object of the present invention:

i .
T1/\(")f\t')§ n R4

(XX)
where
Ty is H, Cq3 alkyl or C,.3 alkoxy or R-CO in which R is H or Cy.3 alkyl,
R3 and R4, which may be the same or different, are H, hydroxy,
C1.3 alkyl, C.3 alkoxy, R'R"N-, nitro, halogen, trifluoromethy! or
R'CON(R")-, where R' and R", which may be the same or different, are
H or C.3 alkyl; provided, however, that R3 and R4 are not both an H
atom, ,
R6 and R7, together, form a 5- or 6-membered saturate ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine,
Y is CH,
Wis N,



- 14 - techniques described by Geen TW and Wits P.G M, "Protective
groups in organic synthesis." John Wley & Sons Publ. (1991), formng the
primary anmne (XVlI) which is acylated to give amde (XVIl) then reduced, as
in the procedure described in Scheme 1, to give conmpound (IV). (Schene 3)
Most of the internmedi ates of general formula (XV), (XVI) and (XVI1) are
novel . In particular, the followi ng internedi ates represented
collectively by the follow ng general faorgula (XXX) are novel, and thus
constitute a further object of the present invention: RL R5 R6 HTip tip
72 (XXX) where Rl and R2 have the nmeanings stated previously in relation
to the conpound Qfg 59{,{@%& @le}:ed]f?odwsl bland 30rot ecting group (P) selected
fromthe group corrprl 5 } renyl “nmet hyl car bamat e,

tert-butyl car banmisan ml&gﬁreﬁﬁ@adémmomamglardnd n- benzyli dene, or a group
R-COin which R[is.6 ..3 alkyl, R5 and R6, together, forma 5- or

6- menbered saturate ring selected fromthe group conprising pyrrolidine,

i m dazol i ne, pyr azbhé thidazglegrarbexyilidianid (Hi)dapbp ereparetkby conventional

methods. For example by alkylating an ester of an indazole-3-carboxylic
acid (V1) with an alkyl halide (IX) according to Chem. Pharm. Bull.
(1995) 43(11), 1912-1930, then separating the 2-alkylated compound
(X) from the reaction mixture by chromatography, then submitting the 2-
alkylated compound (X) to basic hydrolysis and, finally, converting the
compound thus obtained to the desired carboxylic compound (Ill) as
shown in the following Scheme 2:

o o o)
O\ O\ O\
CH, CH, CH,
A\ =
R1 /N —> Ri \N + R1 N—R2
N Br—R2 N\/ \N/
(X}
R2
(viiy e
0]
z
=
R1 N--R2
. 7/
N
D)
(Scheme 2)

Compound (IV) can be prepared, for example, from an amine (XIll), in
which the primary amine group is protected by a protecting group P
(Scheme 3) as described for example by Green T.W. and Wuts P.G.M,,
"Protective groups in organic synthesis." John Wiley & Sons Publ.
(1991). Then, compound (XIV) thus obtained is reacted with compound
(ll). Next, the amide that formed (XV) is deprotected, according to the



Yis CH nis an integer selected from1, 2 and 3, p is an integer selected

from0O, 1 and 2, and mis 2. However, regardi ng procedure (1lc), the
am ne (VI) can be prepared according to conventional nethods, for exanple
t hose described by Fusco R, "The chem stry of heterocyclic conpounds,

Pyrazol es, Pyrazolines, |Indazoles and condensed rings." (1967) Publ. Wley
N. Y., or by Katritsky A. and Rees C W, "Conprehensive heterocyclic

chem stry.” Vol. 5 (1984) Publ. Perganon iRgr-ess. Compound (VIl) can al so
be prepared by conventional nethods, for exanple those described in patent
application WD 04/ 101548. Anot her aspect of the present invention relates
to a phar maceut | gahnQEPASdbasof BB PhPRRIWRL] PO W orinsael at |east
one 2-al kyl i ndazol e C(_)npo,und of tormula (1) or of its salt with a

phar maceut i cal | ygroupg @ orgasissynéisisés. olofarivierod SonsRybhi(t9%bi lormaing at | east
one pharmaceuti caldl Wi : [Folp

phar maceuti cal c?ﬁp%fﬁ?%ﬁ"@%tﬁlﬁfg‘r@s‘g%{:yl?tr?\(;éﬁpﬁfgﬁ&ﬁgéé)ﬁ\éltpl))grﬁgr& in suitable
dosage forns confpduseh@sdn the prwsetyre dessabest insichemesi, to givezomuopndi ndazol e
conpound of for nVW (I') or of a salt thereof with a pharnaceutically
acceptabl e organtc’or inorganic acid and at |east one, pharnaceutically
accept abl e exci pi ent. Typi cal %anpsl es of pathol ogiNsat states that m ght
benefit fromtreat rﬁ'éntﬁ*ewith t he pharnaceutical copposifion according to the
present invention kg SqpedisordBre by fhe cept Aehwmays system such as
sl eep disorders, schizophrenia and anxiety, as / di sorders of snpooth
nmuscl es both of the gastrointestinal systemand of the cardipvascul ar
system . Theref o a further asp® of the preg%nt i nvgntion rel ates
to the use of the aforenentioned pharmaceutical conposition for treating a
pat hol ogi cal state sel®gieq fr@ngheRe'gr oup conpri'sirg sl §eps digor der s,

schi zophreni a, anxiety, ordgr g of [the smooth datlh of the

gastrointestinal systféem t NecgphreMvascul ar sygtdm  WEXHAD| es of
sui t abl e dosage for are

abl ets, capsul es, coated taflkets, granul es,
sol utions and syrupsyfor oral %dministration; nmedicated patches for
transdermal adm nistration; sugpositories for rectal admwi stration and
injectable sterile solutions. O her suitable dosage forns are those with
sustai ned rel ease. and these based on |iposoneg for oral, injectable or
transdermal admi ni atidn.’® f‘fhe ,dosage forns X@m al sp monkai n ot her
traditional ingred -\'ﬁ sué‘WWérvat—i—ves, ahj r'sy SLﬁ\f act ant s,
buffers, salts for rggulating osnot ioc pressure, ifie\l“”s:, “nedl ener s,
colorants, flavourings afd the Iike. “r2

(Xvil)

A

v
(Scheme 3)
Most of the intermediates of general formula (XV), (XVI) and (XV1l)
are novel.
In particular, the following intermediates represented collectively by
the following general formula (XXX) are novel, and thus constitute a
further object of the present invention:



- 17 - If called for by special therapeutic requirenents, the

phar maceuti cal conposition of the present invention can contain other
phar macol ogi cal |y active ingredients, whose sinultaneous adm nistration
shoul d be beneficial. The amount of 2-al kyl -indazol e conpound of formul a
(1) or of its pharmaceutically acceptable salt of acid addition in the
phar maceuti cal conposition of the present invention can vary over a w de
range dependi ng on known factors, for exagple the type of pathology, the
severity of the disease, the patient's body weight, the dosage form the
chosen route of adm nistration, the nunber of adm nistrations per day and
the efficacy of the sel ecte®RRR-alkyl -inslazol e conpound of formula (1).
However, the optinum anount ca d nﬁﬁed a person skilled in the

art easily and routinely. TWpi ca &lf 2- al kyl -i ndazol e
conmpound of forrmula (I) or of S phrrracet?t(*r),/ca\d/)g ad’gept able salt of acid
addition in the pharnmaceutical corpeS{tion of the present invention will be

such as to ensure a level of admnistr&ion fromO0.0001 to 100 ng/ kg/ day.
Preferably, the level of admnistrgtion is fromO0.001 to 50 ng/kg/day, even
nore preferably fromO0.01 to 10 nd / day. The dosage fornms of the
pharmaceuti cal odgesition of the present invention can be prepared by

techni ques that f enk Bt AnRAAREF WL RAlsyAGHLRG, (o compr se

m xi ng, granul atro erl zation and the liKke.
The phar nacol ogicatpqundéfdrimeda @ t he conpounds of fornula (1) according to

the present inv n_wer.e .eval uat Iater in the
sections Tests AZ'%ﬂaﬁc?“&eCtmg %?V%&qfe}étcf?gefﬁqﬁh% g@ ?ggﬁ) Lgﬁéjat 5- HT2A
receptor was derﬂmnsényamethyllwﬁdmateltarteta:tyicarrbahmh)ladigyanbamalt&aysen J.E.,

Ni emegeers C. J.,,_ Van aduron 3 tanserin, a
sel ective 3H befgy! ar\‘ﬁ;éﬂﬁzy]] %ﬁesé’fgt%ﬂ?%g %déﬁ@i‘:ﬁ%ﬂsn ites. Binding
properties, br aIFHS dnd R6i, tugletren, foanc S-wmﬁbnnenmlered)skaurata/bh@seibahed

Phar macol ogy 21 qldﬁ‘ffl nity of sone

conpounds of forffl ﬁ\e(gr)oua(ggﬁlr%hisﬁé pygol{dﬂe?ﬁ@lggﬁﬁe?éx} WO’ for the 5-HT 2A
receptor are shqiperidinelal gipdrazine, whi ch the affinity is greater for a
hi gher val ue of \P,gCH,Tabl e 1 Conpound (No.) 5-HT2A (PKi) 8 7.80
n is an integer selected from 1, 2 and 3,
p is an integer selected from 0, 1 and 2, and
mis 2.
However, regarding procedure (1c¢), the amine (V1) can be prepared
according to conventional methods, for example those described by
Fusco R., "The chemistry of heterocyclic compounds, Pyrazoles,
Pyrazolines, Indazoles and condensed rings." (1967) Publ. Wiley N.Y.,
or by Katritsky A. and Rees C.W., "Comprehensive heterocyclic
chemistry." Vol. 5 (1984) Publ. Pergamon Press.
Compound (VII) can also be prepared by conventional methods, for
example those described in patent application WO 04/101548.
Another aspect of the present invention relates to a pharmaceutical
composition comprising an effective dose of at least one 2-alkyl-
indazole compound of formula (1) or of its salt with a pharmaceutically



17.49 37.32 47.327 7.04 10 6.58 9 6.20 2 6.09 5 5.80
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acceptable organic or inorganic acid and at least one pharmaceutically
acceptable excipient.

Preferably, the pharmaceutical composition of the present invention
is prepared in suitable dosage forms comprising an effective dose of at
least one 2-alkyl-indazole compound of formula (1) or of a salt thereof
with a pharmaceutically acceptable organic or inorganic acid and at
least one pharmaceutically acceptable excipient.

Typical examples of pathological states that might benefit from
treatment with the pharmaceutical composition according to the present
invention are some disorders of the central nervous system, such as
sleep disorders, schizophrenia and anxiety, as well as disorders of
smooth muscles both of the gastrointestinal system and of the
cardiovascular system.

Therefore, a further asbect of the present invention relates to the use
of the aforementioned pharmaceutical composition for treating a
pathological state selected from the group comprising sleep disorders,
schizophrenia, anxiety, disorders of the smooth muscles both of the
gastrointestinal system and of the cardiovascular system.

Examples of suitable ddsage forms are tablets, capsules, coated
tablets, granules, solutions and syrups for oral administration;
medicated patches for transdermal administration; suppositories for
rectal administration and injectable sterile solutions.

Other suitable dosage forms are those with sustained release and
those based on liposomes for oral, injectable or transdermal
administration.

The dosage forms can also contain other traditional ingredients such
as: preservatives, stabilizers, surfactants, buffers, salts for regulating
osmotic pressure, emulsifiers, sweeteners, colorants, flavourings and
the like.



The selective affinity of the conmpounds of formula (I) according to the
present invention for other receptors or systens for transporting and

i ncorporating serotonin was al so determ ned usi ng standard net hodol ogy
(Test B). These tests neasured the percentage inhibition induced by the
conpounds of fornmula (1) according to the present invention at a
concentration of 1 pMfor the receptors: 5-HT1A, 5-HT1B, 5-HT10, 5-HT2b,
5-HT3, 5-HT4, 5-HT4(b), 5-H16(A), 5-HT6-#nd 5-HT2. In addition, the
percentage inhibition induced by the conpounds of formula (1) according to

the present invention at 1 pMon the serotonin transport - 19 - system and
at 10 pMon the Cerféaabaﬁorsa@sgwaai Meréﬁléi@xbl@@cﬁ@ﬁén%t§&h@bﬁéﬂnﬁhdé@ﬁcareasured
In all cases, the conpounds formula (1) accord to the present

i nvention i nduc&?”ﬁ’%é‘PEé’rﬁﬁ%@eﬁﬂ‘Fﬁ'BYQ’]“SH cagtcom%n % Rtentration used, of

l'ess than 50% phaTrhEc&éQEéﬂy%&Né‘ing@édnérﬁlbt\Mhé'ge dihRitasemeunds of for mul a (1)
according to the Eresent invention for the 5-HT 2A receptor conpared with

the 5-HT2c rece inigkiatian shoulbbe Paneficialusi ng st andard net hodol ogy ( Test
B). These tests ”BI%EH ﬁtf&?z%@iﬁ'ﬁﬂa%g@doﬂ*ﬂo%h&'o@%rhﬂu@ﬁﬁ&dﬂtst he conpounds

of formula (I) accor to the ‘present invention at six different
concentrati ons, n‘haanam ienlly areepiable saltefacyt addibortibripe phagnageuliedlat i on to

the individual c%ﬁﬁ%?ﬁ? oWeep Qérﬁ'sﬁ\%jrmon c;h‘%ay&\}é‘?% ville fdrideni ty of sorme

conmpounds of fo accor |ng to res i nventi on for the 5-HT 2A
and 5- HT2c rece;ﬂe@ﬂdlw onmmwnrfe@torm‘f@faaxanw the typexokpasiplogn thebl e 2, in

m)c;‘ E Q%aLfT' g'steye.;g ﬁ@@ﬁg gfheap%ahgbga%a@hg;h@ébsag@fehﬁ e Conpound
chosen route of administration, the number of administrations per day
and the efficacy of the selected 2-alkyl-indazole compound of formula
(). However, the optimum amount can be determined by a person
skilled in the art easily and routinely.

Typically, the amount of 2-alkyl-indazole compound of formula (I) or
of its pharmaceutically acceptable salt of acid addition in the
pharmaceutical composition of the present invention will be such as to
ensure a level of administration from 0.0001 to 100 mg/kg/day.
Preferably, the level of administration is from 0.001 to 50 mg/kg/day,
even more preferably from 0.01 to 10 mg/kg/day.

The dosage forms of the pharmaceutical composition of the present
invention can be preparéd by techniques that are familiar to a
pharmaceutical chemist, and comprise miXing, granulation,
compression, dissolution, sterilization and the like.

The pharmacological properties of the compounds of formula (1)
according to the present invention were evaluated by the methods
described later, in the sections Tests A, B and C.

Briefly, the affinity for the rat 5-HT2a receptor was demonstrated by
the standard methodology in: Leysen J.E., Niemegeers C.J., Van
Nueten J.M., Laduron P.M. (1982) "[3H]-Ketanserin, a selective 3H-



8.58 7.05 3 8.68 6.83 Mor eover, the conpounds of fornmula (1) according
to the present invention were assessed in vivo in the "head tw tch" nodel
in the nouse (Test C). This is a standard test for detecting any
interactions with the serotoninergic systemas described in Sztanke K.,

Fi decka S., Kedzierska E., Karczmarzyk 1, Pihlaja K., Mtosiuk D. (2005)
"Antionociceptive activity of new i m dazol e carbonyl derivatives. Part 4.
Synt hesi s and pharnacol ogi cal activity of{g8-aryl -3, 4-di oxo- 2H, 8H 6, 7-

di hydri m dazo[ 2, 1c][1, 2,4]triazine.” Eur. J. Med. Chem 40: 127-134, and
20 - in Conme S.J., Pickering RW, Warner B. T. (1963) "A nmethod for
assessing the ef §érr{osf D r } i

hydr oxyt rypt am nfel: BE?E?J@ Phan%gg%t]%b&egﬁotﬁlﬁgﬁhgﬁa%%e-%%.bram In this
test, the conpoudigibutiorrandfueeianghtolenMofrsulas fhamirealegys?! i3 1t3é- number o
"head tw t ches” ﬁgs@h’{)_ve to animals treated with nethyl cellul ose (MIC

al one, thus denonstrating the capacity for antagoni zing the serotoninergic
ef fects induced byTh&walaesrpfihetaftinityof somesonppudsy of fppnula{BmccordimgP) . The
i nhi bition val ue t.al B ’ i ; WP S
conpounds are sh%mﬁgipﬁéﬁgfdv%pﬁ&ﬁo e %gﬁg??%%%&rﬁ%f al)t%@gﬂmé ?’sl{ni nt ended
for further ill uwhichttheaffipity isrgreptee forrat highereralueodf pihough wi t hout i niting

it. Exanple 1 eriAiJaPIQﬂ;rmth

2' I\/Et hyl = I\I‘ { 11' ( 2 phen)’! et h)’! ) pl p LI I~ B B S (L BN B = Ilty'll 2=_ll_= ndaZGl e 3
car boxami de hydrjochl ori Genipelimt Nd Compound No. 1) 5-KHTpnipkind RL = H R2 =
CH3, X = -C(0) N(Rsr—R3—=R4—=R5—=H =3t —p=2—m=21 Y =
CH W= N R6+R7 -CH2-CH2-) 1&) Methyl ester of 7.80
2- net hyl - 21- 1- i ndazote=—S3S=carboxytic—actd—(Conmpound—X—Rt—=H—R2—= CH3)
1 7.49
3 7.32
4 7.32
7 7.04
10 6.58
9 6.20
2 6.09
5 5.80

The selective affinity of the compounds of formula (I) according to the
present invention for other receptors or systems for transporting and
incorporating serotonin was also determined using standard
methodology (Test B).

These tests measured the percentage inhibition induced by the
compounds of formula (I} according to the present invention at a
concentration of 1 uM for the receptors; 5-HT14, 5-HT1g, 5-HT1p, 5-HTap,
5-HT3, 5-HTs, 5-HT4g), 5-HTs(a), 5-HTg and 5-HT7. In addition, the
percentage inhibition induced by the compounds of formula (1)
according to the present invention at 1 uM on the serotonin transport

f



Pot assi um car bonate (207.1 g; 1.498 nol) and, dropw se, nethyl iodide (31
m; 0.50 nol) were added to a suspension of nethyl ester of

1H( 2H) - i ndazol e- 3-carboxylic acid (74)3 g; 0.499 nol) in acetone (750 ml).
The reaction m xture was heated under reflux for 4 h, cooled and filtered.
The sol vent was renoved by evaporation at reduced pressure and the residue
was taken up twice in ethyl acetate. Approxi mately 80 g of raw conpound
was t hus obtained. The solid was crystallpzed tw ce from n-hexane/ et hyl
acetate, obtaining the nmethyl ester of 2-nethyl-2Hindazol e-3-carboxylic
acid (50.0 g). 11 I-NVR (6, DVMSO-d6): 3.93 (s, 3H); 4.17 (s, 3H); 7.3-7.4
(m 1H; 7.5- HeBe ratitd) serotoRih - 1D)

Chl ori de of 2- rret mjzaﬁhlart]gazg/rgﬁg car'l&%gixslﬁcngfacggllrécm@yp%und [11; RL = H,
RR = CH3, zZ d) Wasmﬁﬂﬁéﬂeﬂms of the nmethyl ester of

2- et hyl - 2H-i ndazoj, kentvas carri ed
out in water (300 Ime%"?tgggé2?%}6%@%32&?%%&%“‘39agcg{dm@ tg@% 6@520 m)l) The
reaction m xtur elnoxa@thmnd@@dlma@ncen@gew@bmn 2t the @wee&ﬂam YssenPf

t enperature and % el idd s th 2N HCl until precipitation of a white solid
ceased. After fi trat| on and stove-dryi ng under vacuum 45.2 g of

2- met hy1- 2Hi ndazol Biesprefarbuiiey bifivityef the wampowtds ofdarmuimd) @(Fﬁogd'%? used

wi t hout further r 5 onyl

Chi ori de. (39 i ; 5 g 8fick Yok B SHPSCRLARb: catl @iy the SHTL;

met hy1- 2H | ndazote@estocwabalspldecberme;d (sifig stagglard. methodepyy (Test Bl.uene (350
m) and the reac t A hvifieh. The sol vent
was renoved by et\gg%%r t|>§‘or="lhéa H@ﬁ({@&]tb@%@ﬁublt@h%d& alzdéJi was taken up
twice in tol uenecomﬁomhdy afﬁoroiﬂla;(l) decwdingtmmerw&saﬂummﬁ@h et 9xcar boxylic

$C|5d7wgs ( tnhuil—; b& ?\gc%&%%'\}% ‘frg%g %%ﬂe n{)P%ll\%?ue(s of tﬁ&omzoénc?s rfji (m 1H);

1-11- ( 2- Phenyl et fehtbnétemlnq)mdlvcduawdc&ptdrmwam q:lﬁaln(ed:onpound XI: RB=R4 = H,

R6+R7 = - CH2- CH2- .264 nol )
was added, dropw sLhe ¥%U%S§ ?_fﬂ?'ty??sofr? %W%@éﬁﬁ% f%&r?gd'?%g?z g;
0. 264 m)l) i n t otheqresdnt @®ention follthe SsidT wtand B-1iTug seasptons ofidtima@ns kept stirred

educed pr eosur e PRLCrEISpt R R TRk G RER AR RGO G

N- hexahydr o- 4- pghigthenyaloeohpKi N- phenyl met hyl i denam ne was t hus obt ai ned
and was wused in subsequent reaction V\AJ—: h|%\ further purification.

N- Hexahydr o- 4- pyi-di-nyl nethyl - N-ph i denramre—{53—4—g—06-26¢ nol)

O Y, IO

was di ssolved in abg@,lngbgngt(har)ol (SOQh)gi}-}TZaC@Kt)al nijng m)m];qdﬁcqpt(i)pot ASSi um

carbonate (73.0 |g—0-528 ol dphenet-hyd
8 8.79 7.27
1 8.58 7.05
3 8.68 6.83

Moreover, the compounds of formula () according to the present
invention were assessed in vivo in the "head twitch” model in the mouse
(Test C). This is a standard test for detecting any interactions with the
serotoninergic system as described in Sztanke K., Fidecka S.,
Kedzierska E., Karczmarzyk Z., Pihlaja K., Matosiuk D. (2005)
"Antionociceptive activity of new imidazolé carbonyl derivatives. Part 4.
Synthesis and pharmacological activity of 8-aryl-3,4-dioxo-2H,8H-6,7-
dihydrimidazo[2,1¢][1,2,4]triazine." Eur. J. Med. Chem. 40: 127-134, and



bromde (39.5 m; 0.290 nol). The reaction m xture thus obtained was boil ed
under reflux for 24 h. After cooling to roomtenperature, the suspension
was filtered and the sol vent was evaporated at reduced pressure. The

resi due thus obtai ned was suspended in 3N HCl (200 ml) and stirred at room
tenperature for 2 h. The acidi c aqueous phase was washed 4 tines with ethyl
acetate and then alkalized to pH approx. 13 with 6N NaOH and extracted with
di chl or onet hane. The organi c phase thus.gptai ned was dried over anhydrous
Na2SO4 and the sol vent was renoved by evaporation at reduced pressure.

50.0 g of 141-(2-phenylethyl)-4- piperidinyl]nethananine was t hus obt ai ned.

253 6 (n ar) 540G S PORER Y gl BTG A gy T T

2- Met hyl - N411- ( 2agskesing theheffgqs plaruds nndqwterm'ai hotions2ft5- ndazol e- 3-

i g? )ril?%gj iy hydr%gﬂ'&'%"m% B9, P&gﬁgg"%gﬂ‘?ﬁmﬁé 2QH‘Oﬁ?UWCHgN "1 R7 =
- CH2- CH2-) 141- l(lm@lmmhetchp))uddqommmrmdAesygdttuhmmemarmec(aas)e i020. 3 g;

0. 0930 nol) was " ef _.chl r| de | - 2H-| ncf azol e- 3-
carboxylic acid t?gg@ﬂtbfgog hg?%dgvvts@?ﬁ ﬁ%?tv ﬂatnl'ﬁ‘ gﬁrga{f&% The reaction
m xture was keptmsthylcetdosd (M'ﬁ@halbmmbmsademenﬂmmg|tm1tapamtyfchen filtered.
The solid was t OH and extracted th di chl oropret hane (DCM .
The organic pha?ﬁ“gg%%ﬁzé'l‘%&%ﬁe%amaﬁ@"f ‘%ﬂdaae%%%ea% ‘stgﬁggrﬂlggsm, and
t he sol vent was ﬁ-bmsﬁwwmmamm)ohh@mhi’betﬂjmmlhqycﬂ:stameein fhee raw
conpound t hus obtai . con o the correspondi ng hydrochl ori de by
di ssol ution in e%%ae‘dﬂ‘ﬂt\é’ﬁ&eé?wi{ t; ompqynds Are RRwa ! I%QSKH hydr ochl ori ¢
et hanol at room te‘l'me&t@bmst&:nfthat Blibws Isdnteraéd i fufieersinistratidn bithevapor at i on
at reduced pressur Gr\"gnd C{lg g%_lllza |on of. the solid obtained from ethyl

acet at e/ absol ut £ &¥LBEN gh withopit ﬁm{imsf’t

2-methyl - N-{[1-(2- phenyl et hyl )p| peri dEfarﬂgml I met hy1} - 2Hi ndazol e- 3- car boxam
de hydrochl ori de IW as obtained. mp. = 130-140 | ement a] anal ysis

for C23H31ClI N402 € 4 ‘- ' ';'a '
%4. 107. 2513. 008. 59 1F¢am&aﬁﬁde &lﬂéﬁdeﬂ(ﬁ Chbhpothd Nd). 1) 2. 80- 3. 40 (m

29t 1hy 7. sdCempoynL I & H R CF 7 RBrbHg0- 10 70 (s
br oad, lH) n=1,p=2,m=2,Y=CH W=N, R6+R7 =-CH»-CHy-)
1a) Methyl ester of 2-methyl-2H-indazole-3-carboxylic acid
(Compound X: R1 =H, R2 = CH,)
Potassium carbonate (207.1 g; 1.498 mol) and, dropwise, methyl

iodide (31 ml; 0.50 mol) were added to a suspension of methyl ester of

1H(2H)-indazole-3-carboxylic acid (74.0 g; 0.499 mol) in acetone

(750 ml). The reaction mixture was heated under reflux for 4 h, cooled

and filtered. The solvent was removed by evaporation at reduced

pressure and the residue was taken up twice in ethyl acetate.
Approximately 80 g of raw compound was thus obtained. The solid

was crystallized twice from n-hexane/ethyl acetate, obtaining the methyl

ester of 2-methyl-2H-indazdle-3-carboxylic acid (50.0 g).

'H-NMR (3, DMSO-d6): 3.93 (s, 3H); 4.17 (s, 3H); 7.3-7.4 (m, 1H); 7.5-

7.6 (m, 1H); 7.7-7.8 (m, 1H); 8.0-8.1 (m, 1H).



Exanpl e 2

N, 2- Di net hyl - N- (11- ( 2- phenyl et hyl ) pi peri di n-4-ylinethyll-2H i ndazol e- 3-

car boxam de hydrochl ori de hem hydrate (Conmpound No. 2) (Conpound 1: Rl =
H R2 =CH3, X=-C(O)N(R5)-, RB=R4 =H R5 = CH3, n=1, p=2, m=
2, Y=CH W=N R6+R7 = -CH2-CH2-) 2a)

N, 2- Di net hyl - N-{11- ( 2- phenyl et hyl ) pi peri di n-4-yli met hyll- 2H ndazol e- 3- car bo
xam de hydrochl ori de hem hydrate Aften _stirring for 1 h at room
tenperature, nethyl iodide (0.83 m; 0.013 nol) was added to a suspension
of 2-methyl-N-([1-(2-

phenyl et hyl ) pi pegidkn= 147 dp2Hindag oxam de (1d) (5.0 g;
0.013 nol) and 63‘5%%“ ﬁ&&fﬁ%%@?%@@%%%@g%ﬂﬁ%cﬂ i n tetrahydrofuran
(THF) (50 ml). THeompoundgrld; RhesH dR2 &iCted 2Am€l)stirred at roomterrper ature

for 48 h. Then di S}t{g%]g&g'tsed ’%@\é@‘?@&%f %ngtwyﬁngg%l CEFS )Jwéjrl de. The

organi ¢ phase was s an eVAPT AT Foh At reduced
pressure. The a&di(th)d50.6tqi0RED mal msraafnaeicbl.ﬂm wgta‘rl(%md:)hr omat ogr aphy

(el uents CHC13/ rt| 85/ 1
hydr ochl ori de b%%%"%ﬂpf'ﬂ%i"ﬂ gtjsé/o '%?@nﬁ}‘?er%?g rﬁgﬂlﬂ{}r{‘g’gexcess of
5N hydrochl ori ¢ wafaoidd m'tdermfmmfen@er edscuesdetd oniBtempenaturecaned/al of t he
sol vent by evapor ress The ¢ ound t hus
obt ai ned was cr ygcf'ék ?’gh Zf\f ﬂ#ﬁé’%ﬂ@fecéfﬂ@'g? gf 38&‘@?&9@ 8‘??1559’0?\%&5. 2 g of
N, 2- di net hyl - N{ﬁl&aﬁ&ﬂﬂﬁﬁ&b@—ﬂhﬂ@hrﬁtﬁrlvdbﬂwﬁ %Prgadﬂﬂylﬂnbﬂ&lﬁmdazol e- 3-car bo
xam de hydrochl ori,de h S. O 06- 207C
El emental anal ysid@ ?%? %@& ﬂﬁ'gg"a@ O%Uﬁ‘g a%dggxsmas Bsed withoii

further purification in the subsequent reactions.

Thionyl chloride (39 ml; 0.54 mol) was added to a suspension of 2-

methyl-2H-indazole-3-carboxylic acid (45.2 g; 0.270 mol) in toluene

(350 ml) and the reaction mixture was heated under reflux for 24 h. The

solvent was removed by evaporation at reduced pressure. The residue

was taken up twice in toluene. 47.0 g of chloride of 2-methyl-2H-

indazole-3-carboxylic acid was thus obtained.

'H-NMR (3, DMSO-d6): 3.97 (s, 3H); 7.3-7.4 (m, 1H); 7.5-7.6 (m, 1H);

7.7-7.8 (m, 1H); 8.0-8.1 (m, 1H).

1¢) 1-[1-(2-Phenylethyl)-4-piperidinyllmethanamine

(Compound XI: R3=R4 =H, R6+R7 =-CH>-CH,-,n=1,p=2, m = 2)
Benzaldehyde (28.0 g; 0.264 mol) was added, dropwise, to a solution

of 4-aminomethylpiperidine (30.2 g; 0.264 mol) in toluene (100 mi). The

solution thus obtained was kept stirred at room temperature. After 3 h,

the solvent was removed by evaporation at reduced pressure and the

residue was taken up twice in toluene. 53.4 g of N-hexahydro-4-

pyridinylmethyl-N-phenylmethylidenamine was thus obtained, and was

used in subsequent reaction without further purification.
N-Hexahydro-4-pyridinylmethyl-N-phenylmethylidenamine (53.4 g;

0.264 mol) was dissolved in absolute ethanol (500 ml) containing

anhydrous potassium carbonate (73.0 g; 0.528 mol) and phenethyl



7.44 12.26 7.82 Calculated % 63.49 7.55 12.34 7.81 1H NWR (6, DVSO d6 +
D20): 1.50-2.30 (m 5H); 2.80-3.80 (m 14H); 3.01 (s, 3H); 4.15 (s, 3H);
7.10-7.40 (m 7H); 7.61 (t, J =8 Hz, 1H); 7.69 (d, J =9 Hz, 1H). Exanple
3 N3-({2142-(4-Hydront phenyl)et h_yl | hexahydro- 4-piridinyl | met hyl - 2- net hyl -
2H 3-i ndazol ecar boxam de hydrochl ori de hydrate (Conmpound No. 3) (Conpound
R1:H R2 = CFlI3, X=-CO)N(R5)-, R3 =4-0H R4 = H, RS =H n =
p=2 m=2 Y=CH W=N R6+R7 =.2g8H2-CH2-) 3a)

(2-(4- Hydroxyphenynet hyl ) - 4- pi peri di nyl methanam ne (Conpound Xl: R3 =
4-0H, R4 = H R6+R7 = -Cl-12-CH2-, n = 1, =2, m= 2) Preparati on was

p
simlar to that gleafidd f
N- hexahydr o- 4- pyri di n fg@d‘%ﬁﬂ) O@Q(ﬁﬁ%f)a’fhé’ t*ﬁ?a gﬁﬁtgfr%tthggsﬁl.raﬂf@d,wo 037 nol)

and 2- (4- hydr oxytgml@ﬁyun)iét Wuxs?r&%m&ftevcgo@gtgrm termpgratyeethar ed as
described in ACt@sﬁB%ﬁWa@?ﬁ@@d%‘dq é%gﬁé)\bwgslé@poréég%l redlicéd 9 Of

1- (2- (4- hydr oxyphenypet hyl) - 4- pi peri |ny nmet hanam ne was thus obt ai ned.
pressure. The residue thus obtained was suspended in 3N HCI (200 ml)

and stirred at room temperature for 2 h. The acidic aqueous phase was
washed 4 times with ethyl acetate and then alkalized to pH approx. 13
with 6N NaOH and extracted with dichloromethane. The organic phase
thus obtained was dried over anhydrous Na,SO,4 and the solvent was
removed by evaporation at reduced pressure.
50.0 g of 1-[1-(2-phenylethyl)-4-piperidinyljJmethanamine was thus
obtained. '
'H-NMR (3, CDCly): 1.3-1.4 (m, 5H); 1.7-1.8 (m, 2H); 1.9-2.1 (m, 2H);
2.5-2.6 (m, 4H); 2.7-2.9 (m, 2H); 2.9-3.1 (m, 2H); 7.1-7.3 (m, 5H).
1d) 2-Methyl-N-{[1-(2-phenylethyl)piperidin-4-yllmethyl}-2H-indazole-3-
carboxamide hydrochloride hydrate
(Compound I: R1 =H, R2 = CHj;, X = -C(O)N(R5)-, R3=R4=R5=H,n
=1,p=2,m=2,Y=CH, W=N, R6+R7 = -CH,-CH3-)
1-[1-(2-Phenylethyl)-4-piperidinyljmethanamine (1c) (20.3 g; 0.0930
mol) was added to a solution of chloride of 2-methyi-2H-indazole-3-
carboxylic acid (1b) (18.0 g; 0.0930 mol) in toluene (100 mi). The
reaction mixture was kept stirred at room temperature overnight and
then filtered. The solid was taken up in 1N NaOH and extracted with
dichloromethane (DCM). The organic phases were combined and then
dried over anhydrous Na,SO,, and the solvent was removed by

| :
1,
1-

evaporation at reduced pressure.

The raw compound thus obtained was converted to the
corresponding hydrochloride by dissolution in ethyl acetate, treatment
with an excess of 5N hydrochloric ethanol at room temperature for 3 h,
removal of the solvent by evaporation at reduced pressure and
crystallization of the solid obtained from ethyl acetate/absolute ethanol.



IHNWR (6, CDCI3 + D20): 1.15-1.41 (m 3H); 1.74 (d, J =9 Hz, 2H), 1.9-2.
(m 2H); 2.4-2.6 (m 4H); 2.65-2.75 (m 2H); 3.01 (d, J = 12 Hz, 2H); 6.75
(d, J =9 Hz, 2H); 7.00 (d, J=9 Hz, 2H). - 25 - 3b)

N3- ({1-1. 2- (4- Hydr oxyphenypet hyl | hexahydr o- 4- pyri di nyl | met hyl - 2-

met hyl - 2H 3-i ndazol ecar boxam de hydrochl ori de hydrate

1- (2- (4- Hydr oxyphenypet hyl ) - 4- pi peri di nyl net hanam ne (3a) (5.6 g; 0.024
nol) was added in small portions to a salxgtion of chloride of 2-

met hyl- 2H i ndazol e- 3-carboxylic acid (Ib) (4.7 g; 0.024 nol) in tol uene
(100 mt). The m xture thus obtained was stirred for 18 h at room
tenperature. Then yt Q"@SQ-' )| (A ' puniLkes several tines
by crystallizati pny'fzrom e%ewﬁgg %zﬁggﬁ%@’gﬁtf‘g’?@p et ﬁaﬁ%]hfaelrtl c%ﬁverted to
hydrochl ori de byindrseletdearbexamidehiigiochlogtahydrate was alainedi t h an excess of
5N hydrochloric ﬁ]t_&ain%o“qgocr(pomterrperature for 3 h, and renoval of the
sol vent by evaporation at reduced pressure. After crystallization from
et hyl acet at e/ abElgmeanialenalysis for 628Hg1 GINAQR- :

({112- (4- hydr oxyphenyl ) et hyl | hexahydro 4 - cl

pyridi nyl | met hyl)-2-nmet hyl 2H- 3- 1" ndazol ecar boxam de Nydrochl orirde hydrate
was obt ai ned. m pound %436- 238C #.thent al Jd ysis f 62.8C23H29CIBNAD2 % H20 C

Found % 62. 43 6. 88iclitapys: 06 %d:ul at ed 7? 562. 43 13.00 8.59
"H-NMR (5, DMSO-d6): 1.59-2.10 (m, 5H); 2.80-3.40 (m, 10H); 3.59 (d,
J =12 Hz, 2H); 4.31 (s, 3H); 7.15-7.40 (m, 7H); 7.69 (d, J = 9 Hz, 1H);
7.84 (d, J = 9 Hz, 1H); 8.63 (t, J = 6 Hz, 1H); 10.50-10-70 (s broad, 1H).
Example 2
N.2-Dimethyl-N-{[1-(2-phenylethyl)piperidin-4-ylimethyl}-2H-indazole-3-
carboxamide hydrochloride hemihydrate (Compound No. 2)
(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3=R4 =H, R5 =
CHz,n=1,p=2,m=2,Y =CH, W=N, R6+R7 = -CH-CHy-)
2a) N,2-Dimethyl-N-{[1-(2-phenylethyl)piperidin-4-y{imethyi}-2H-
indazole-3-carboxamide hydrochloride hemihydrate

After stirring for 1 h at room temperature, methyl iodide (0.83 mi;
0.013 mol) was added to a suspension of 2-methyl-N-{[1-(2-
phenylethyl)piperidin-4-yljmethyl}-2H-indazole-3-carboxamide (1d)
(5.0 g; 0.013 mol) and 60% sodium hydride (0.51 g; 0.013 mol) in
tetrahydrofuran (THF) (50 ml). The mixture thus obtained was stirred at
room temperature for 48 h. Then distilled water was added to remove
any excess hydride. The organic phase was separated and
concentrated by evaporation at reduced pressure.

The residue obtained was purified using flash chromatography
(eluents CHCI;/CH3OH/NH3 in proportions 85/14/1) and converted to
hydrochloride by dissolution in ethyl acetate, treatment with an excess
of 5N hydrochloric ethanol at room temperature for 3 h and ‘removal of
the solvent by evaporation at reduced pressure.

1



6.95 12.66 8.09 1H NWR (6, DMSO-d6): 1.5-2.1 (m 5H); 2.8-3.4 (m 9H);
3.57 (d, J =11 Hz, 2H); 4.30 (s, 3H); 6.73 (d, J =9 Hz, 2H); 7.06 (d, J =
9 Hz, 2H); 7.2-7.3 (m 1H); 7.3-7.4 (m 1H); 7.68 (d, J =9 Hz, 1H); 7.84
(d, J =9 Hz, 1H); 8.650, J =6 Hz, 1H); 9.2-9.5 (s broad, 1H); 10.4-10.7

(s broad, 1H). Exanple 4

N-({1-12-(4- Hydroxyphenyl) et hyl | pi peridi n-4-vll nethyl)-5-net hoxy- 2-

met hyI 2H i ndazol e- 3- car boxam de (Conpoupgl-No. 4) (Conpound |I; Rl = 5-CH30,
R2 CH3, X =-C(O)N(R5)-, R8 =4-0H RA =H RS =H n=1 p=2 m= 2
-= CH W= N, R6+R7 = -CH2-CH2-) - 26 - 4a)

5- Met hoxy- 2- met hy}ﬂ?e"&dnﬁ‘ﬁ&ﬁﬂ'tﬁu@o%fr%@%&cr?ﬁthﬂzé@ﬁ&%'et gater (Conpound X:
Rl = 5-CH30, R2 = CH3 A m xture of oxy-1 ndazol e- 3-carboxylic acid

[ prepar ed accor ciegipte@bealatecgthanahb. %&@flﬂfzdﬂméﬂwl Nﬂ{%(?)-pwylﬂ 141(11.8 g;
0.0610 nol), net 0) & Skirred at
room t enperat ur e&ﬁﬂﬁl[ﬁ%ﬁ’l-ﬁ_m&reﬁ%&fﬁh%ﬁ% CQFH ut emy\ﬁrd{‘\’ﬁﬁ’& stilled
wat er. The sol i chamhydraterwasdthusmebtaisgdir at ed by f| Itratl on, dried in a stove
(9.6 g) and use t her purification for subsequent reaction.
Pot assi um hydro%ngge 2@66267”&0 064 nol) was added, in snmall portions, to a
suspensi on cont dklamegtat@nalysis tes CAHIBCINA@R hoxy- i ndazol e- 3- car boxyl ic acid
(9.6 g; 0.047 nol) and net hyl le de (3. 4. m; 0.054ymol) in dipet hoxyet hane
(DVE) (50 ml). The reaction mxture was heated under reflux for 18 h and
t hen cool ed. Thd&awmident was B3ived by @ddporati oi2.28 reducé@Zpr essure.
The solid was t o tol and wa d sever I mes w wat er and
6N NaOH. The so%%&ft&%gspt henlég’\r}gl)porat ed§§ reduc 1? p%essure and the
resi due obt ai ned HANMRo(d; DM3@-déy+ Db@) H . 5h2 GOt GHAEh§O0-GrBthex ddélet hyl

y
acetate = 7/3). thAx zpl lic acid
ol Costar has 209 (S 32, £12 181G 187186 7S e @ APL 81 G ey

(d, J =9 Hz, 1H).

_<

Example 3
N3-({1-[2-(4-Hydroxyphenyl)ethyllhexahydro-4-piridinyl}methyl-2-methyl-
2H-3-indazolecarboxamide hydrochloride hydrate (Compound No. 3)
(Compound I: R1 = H, R2 = CHj3, X = -C(O)N(R5)-, R3 = 4-OH, R4 = H,
R5 =H, ni= 1,p=2,m=2,Y=CH, W=N, R6+R7 = -CH-CH>-)
3a) 1-(2-(4-Hydroxyphenyl)ethyl)-4-piperidinyl methanamine
(Compound XI: R3 = 4-OH, R4 = H, R6+R7 = -CH,-CH,-,n=1,p =
2,m=2)

Preparation was similar to that described for preparation (1c) starting
from N-hexahydro-4-pyridinylmethyl-N-phenyl-methylidenamine (7.5 g,
0.037 mol) and 2-(4-hydroxyphenyl)ethyl bromide (7.5 g; 0.037 mol)
[prepared as described in Acta Chemica Scandinava (1967}, 21 (1), 53-
62]. 9.3 g of 1-(2-(4-hydroxyphenyl)ethyl)-4-piperidinylmethanamine was
thus obtained.

'H-NMR (8, CDCl3 + D;0): 1.15-1.41 (m, 3H); 1.74 (d, J = 9 Hz, 2H);
1.9-2.1 (m, 2H); 2.4-2.6 (m, 4H); 2.65-2.75 (m, 2H); 3.01 (d, J = 12 Hz,
2H); 6.75 (d, J = 9 Hz, 2H); 7.00 (d, J=9 Hz, 2H).




IH NVR (6, CDCI3): 3.90 (s, 3H); 4.03 (s, 3H); 4.47 (s, 3H)' .0-7. (dd
J1 =9.3 Hz, J2 =2.3 Hz, 1H); 7.2-7.3 (d, J =2.3 Hz, 1W 7.
9.3 Hz, J2 = 0.7 Hz, 1H). 4b) Chloride of

5- met hoxy- 2- net hyl - 2H-i ndazol e- 3-carboxylic acid (Conmpound Il1: Si =
5-CH30, R2 = CH3; Z =d) Sodi um hydroxide (1.0 g; 0.025 nol) was added
to a suspension of nethyl ester of

5- met hoxy- 2- net hyl - 2H i ndazol e- 3- car boxybgc acid (prepared as described in
the previous Exanple 4a) (2.8 g; 0.013 nol) in distilled water (40 ml). The
m xture thus obtained was left to react under reflux for 4 h, cool ed and
acidified wth 2%)"@ (405Lk- l-Wd?&kahéF?\Me%l Rbxahydro-4-pyridinylimethyl-2-

5- met hoxy- 2- net h ZF T ndazol e-3-car Doxyl ic aclrd was conpleted, - 27 - and
after filtrati onWWWZMiﬂﬁgﬁdem&Eﬁﬁm@ﬂdﬂbﬂﬂ@| on in the

subsequent reacti 011?2”&4 X g éntyﬁ&lf% d‘?’ﬁé{% '%f' agagprné*@la% g; added to;a

flask containing 5- carboxyl C aC|d (1.1

0. 0050 nol) and ©8Rd4end) wadad‘ﬂgd lnﬁﬁ@alkmw%ﬁ@ asoluligneof@ioridesafZed under
reflux for 5 h apdy, a@ﬁﬁ%d%ﬁ‘?{@c@%diﬂhé@ﬁdgﬂ&‘(@.?tgz %fﬂgﬁ%’to% S‘“e the

resi due was taken up severa I mes lori
5- met hoxy- 2- met (WO-24- i ndazol e- 3- carboxylic acid vvas t hus obt ai ned 1H NMVR

o, ry: 7. 2°7._( oo s g pbinghlies dirtpaor 1 iy podm ppglalig 02 § 72

Hz, 1H). 4c) Then it was filtered. The residue was puirifi ed several times by

N- ({142 (4- Wdroﬁ?@ﬁ‘% dgeﬁ'dml (@l BEL R <bTutd TEHANG! 2 BERAREY 16

nmet hyl - 2H i ndazo carpoxam
1- ( 2- ( 4- Hydr oxy phnatngghdaridd by disgolpigon idiatiyyl anetate treatment(v@th) arf éx@5sg; 0. 0050

5 met hoxy- 2- met 1) SR araRbA 8Manb e dadtRpABEIAetan T 04 Rindlal o ol

in toluene (30 nthe.solMeet by gvapoeatidnuest rethtcedprdsswas. | eft to react for 4 h at

ool ed and 1i |t er careredliatn B BolHocerhsdp it b R RPRES "

n- hexane/ et hyl ae{at4hydroxyphenyl)ethyllhexahydro-4-pyridinyl}methyl)-2-methyl-

ot howy 2. ot byl 200 MaLe R BB Eide LR as BEreined m p. -

218- 219C ( deconpm)p. H2IMEBE’E, DMSO d6 + D20): 1.2-1. 3 (m 2H); 1 5 1.8 (m

2 %5 (4, 3 = 11 Bl an%f%% HER BP0 " (o %51y 4T (s

CD"
~
—~
o -
Q.
[
K
Il

3H);666(d J: 6.6-7.1 (m HH): 7.59 Nd, J = 9 B, 1H); 8.40
(t, J = 1|_90un|\d§A>ShO\A5 42631@/”\7 basg_ggeak EX?éTBée 5 '8.(?68 )
Calculated % 62.43 6.95 12.66 8.09

"H-NMR (5, DMSO-d8): 1.5-2.1 (m, 5H); 2.8-3.4 (m, 9H); 3.57 (d, J =
11 Hz, 2H); 4.30 (s, 3H); 6.73 (d, J = 9 Hz, 2H); 7.06 (d, J = 9 Hz, 2H);
7.2-7.3(m, 1H); 7.3-7.4 (m, 1H); 7.68 (d, J=9 Hz, 1H); 7.84 (d, J =

9 Hz, 1H); 8.65(t, J = 6 Hz, 1H); 9.2-9.5 (s broad, 1H); 10.4-10.7 (s
broad, 1H).

Example 4
N-({1-[2-(4-Hydroxyphenyl)ethyl]piperidin-4-ylimethyl)-5-methoxy-2-
methyl-2H-indazole-3-carboxamide (Compound No. 4)
(Compound I; R1 = 5-CH;0, R2 = CHj3, X = -C(O)N(R5)-, R3 = 4-OH, R4
=H,R5=H,n=1,p=2, m=2,Y=CH, W=N, R6+R7 = -CH2-CH>-)




N- (41-12- (4- Met hoxyphenyf | et hyl | Pi peridi n-4-yl | nethyl)-2-nmet hyl -

i ndazol e- 3- car boxam de hydrochl ori de (Conpound No. 5) (Conmpound I: Rl = H,
R2 = CH3, X =-C(O)N(R5)-, R3 =4-CH30-, R4 =H RS =H n=1 p=2 m=
2, Y=CH W=N R6+R7 = -CH2-CFI2-) b5a) 1

-12- (4- Met hoxyphenynet hy11- 4- pi peri di nyl met hanam ne (Conpound Xl: R3 =
4-CH30, R4 = H R6+R7 = -CH2-CH2-, n =1, p =2, m= 2) The conpound was
obtained in a simlar manner to that desgepi-bed for preparation 1c) starting
from N- hexahydr o- 4- pyri di nyl met hyl - Nphenyl net hyl i denam ne (12.99; 0.0631
nol ) and 2-(4-met hoxyphenyl) ethyl brom de (15.09; 0.0698 nol) [prepared as
described in Actgg 8@7:9 carBekvhid acia il ester - 09 of
1-[2-(4- et hoxypheny e anam ne was obt ai ned. 1H NWR
(6, CDCI3): 1.1-fCompeyn 135.03@!3%1—%) 1.9-2.1 (m 2H); 2.4-2.6 (m
‘7“'% 7227 (ﬁ] 82|('|)m zg')nauxt%regoﬁs ?’ne@ﬁ’@xy%ﬁ&azo?é $ LaksoxyR Acid fordp&ed (M 2H)

N- ({ 142- ( 4- Met hosggs@ing tg Garzettaligcalitalianayll 96 1Ry By142 (Hed By P-08AP ndazol e- 3

- car boxam de hydgaah)
112- (4- Met hoxyphen@b %LH#& 00;mi) and; sulppuric aoid (21 mr?ew?%s’t)"eéd 2'4°8™ 0. 027 nol)
was added in smatdmpssatureies 4tho Té]esmstmee]maemheﬁ dittecowitil disy edzwater

met hyl- 2H | ndazolrﬁe §olftf'tﬁ§§?%%:?8 “%gc?%\ﬁa cgg?ﬂl’l;r g?dr n% n atave'(@ég)l uene

(200 nl). The m x room
t enper at ure and aadusdrbwittiodt fethes pulifieatioolfodsubsapeemdeawionsuspended in 1N

NaGH and. ext 1 act ecp gL MR oad b5 BF L Eac 1 91 st pifgng eoved by

evaporation at reduced pre ¥STPe S irst from
i sopropyl et her/icsopuspeasioh canthirihg methyo ester bf 5- nmmm—ledaMG)-Bute et hanol .

ethanl 1 ol | owed ANSIEREHERIE i e IRnHY BEMOGNES (P4 A STBAINP" o 5 1
at room t enper at inrdimamdxyd’nleﬂner(@m/)e(ﬁom) {Tihe readtioamixhye saapeatad on at

reduced pressur o Rl of i Al heRbb A8 FRISIMRTEHREh B! Ut e

N ({142- (4- et hoe;(\;qpbea’twpem In@!ddqed[meésdml -PheyddlideidsythkerRupnirt tojuen2tndndazol e- 3
- car boxam de hydvrvg& sre'vgreal mSeSOb av'va er anc%ﬂ NaOIgo"Fhé Q&C&ﬂRNQS then

evaporated at reduced pressure, and the residue obtained was purified

by flash chromatography (n-hexane/ethyl acetate = 7/3). 5.0 g of 5-
methoxy-2-methyl-2H-indazole-3-carboxylic acid methyl ester was thus
obtained.
1H-NMR (d, CDCl3): 3.90 (s, 3H); 4.03 (s, 3H); 4.47 (s, 3H); 7.0-7.1 (dd,
J1=9.3Hz, J2 =2.3 Hz, 1H); 7.2-7.3 (d, J = 2.3 Hz, 1H); 7.6-7.7 (dd,
J1=9.3Hz, J2=0.7 Hz, 1H).
4b) Chloride of 5-methoxy-2-methyl-2H-indazole-3-¢arboxylic acid
(Compound lll: R1 = 5-CH30, R2 = CHs. Z=Cl) _

Sodium hydroxide (1.0 g; 0.025 mol) was added to a suspension of
methyl ester of 5-methoxy-2-methyl-2H-indazole-3-carboxylic acid

(prepared as described in the previous Example 4a) (2.8 g; 0.013 mol)
in distilled water (40 ml). The mixture thus obtained was left to react
under reflux for 4 h, cooled and acidified with 2N HCI until precipitation
of 5-methoxy-2-methyl-2H-indazole-3-carboxylic acid was completed,



11-1-NWR (6, DVMSO-d6): 1.5-2.1 (m 5H); 2.8-3.5 (m 8H); 3.58(t, J = 12 Hz,
2H); 3.73 (s, 3H); 4.30 (s, 3H); 6.90 (d, J =9 Hz, 2H); 7.1-7.4 (m 4H)
7.69 (d, J =9 Hz, 1H; 7.84 (d, J =9 Hz, 1H); 8.67 (t, J = 6 Hz, 1H);
10.7-11.0 (s broad, 1H). M shows 407 (M/\) base peak. Exanple 6

n

N3- 2- Di net hyl - N3- 111- { 2- 14- ( net hyl oxy) phenyl | et hyl } pi peri di n- 4-

vl) net hyli-2H i ndazol e- 3- car boxam de hydrochl ori de hydrate (Conpound No.
6) (Compound I: RL = H R2 =CH3, X==:-80)NR5)-, R3 =4-CH30-, R4 = H,
RS =CH3, n=1 p=2 m=2, Y=CH W=N, R6+R7 = - CH2- CH2-) 6a)

({142 (4- Met hoxyphenvfl ethyl | 4 piperidinyftmethyl)fom am de (Conpound XI|I:
R3 = 4-CH30, R4 and"éﬁeRﬁlﬁ%?on‘tms%gs %Wi urfukheppunﬂ%atldﬁ intle R = H)

Formc acid (0.60 m; 0.01 was ad dropw se, in a nitrogen

at nosphere, at aﬁ“bé@ﬂi@r“éf%céoﬂﬁ 0C, to a flask cont ai ni ng acetic anhydride
(1.25 m; 0.0112 ”F‘Hangll Iﬁ@rtd@ (@@ﬁﬁ GBF%@%QQQ@&E %ﬁ‘a%ﬂtcﬁﬁtaﬁmbef) reflux

for 2 h and, after room t enper’at ure, ut1 on

1- [ 2- (4- met hoxypn%thw@eZmerylﬂfbngeml@erbmwltfamddhég( 84050 matyard 502
mol ) in THF (1q%lma?\e d9Rd reaction BfixtIleWHE FobRy Lﬁrﬁ%ﬁéﬂgxff Q5 @8 h. The
suspensi on was then concentr at ed%by evaporation at uce ressure. 1.0 g
of ({142-(4- rretaﬂ@x9@reawpor@ttmg/ms¢lvgnpetrredumlnrmqrglltbwe fasi @ was thus

obt ai ned. - eq;‘%fg\@e

1-{1-12- (4- I\/bt hox \f/éf}%lé hyﬁ-t aéﬁ%gfre? |0;1\a/:'l%€'m?é tﬁ‘e hanam i ne
(Cgrrpoundzll R3neihw Zﬂﬂﬂazm&camomammStMamed CI -12- ICHZ- n =h1 p
= m = 0 i n n-hexane
(6 nl) vvas)addedHﬁwll‘gkv&!a’s{eiDte )gﬁéda pen :Eglir?%f §H¥ @gqé{aé\fle‘{:‘ﬁggggﬁzénypet hy11-
4- pi peri di nyl }rrBJt2h=y2}3 Horikhn7.8¢.3 1d,d 2.30HH04H); 76177 (B 1im9.3Ha1 of THF at
0C. The m xture \Qasolgg_qg_ under reflux for 5 h and was then cooled to OC
At this tenperatdre, T nmet hanol was then added and the reaction

m xture was sti rdckN-(1-fRt4tsdpxymenyl)éthyllpipdin-4-viamtudS-hgthowa?- bubbl ed

into the reacti was conplete. Then the m xture was
refluxed for 1 et ’Xé#{n% 2 lEécéar OQA i anol (10 m) was added, and the

sol vent was evapoﬂa(ﬂe(é Wdroambeeyi quyé)sé-lprpend"ﬁlyme’émndmma/\(@s) (hk@g up in

wat er and washe ' it S S

al kal i zed with @l\?ﬁ@(ﬁﬁ@r‘?@s @’Y %’H%SM@@% t(\)NIQ gH%%%%%o?f%ﬂ@ﬁg\gg

organi ¢ phase V\ésmdﬂioxyl-Zameﬁhyb&iMZofe-:B-tenbedyla:rablcb(A@m()‘r 21ged.0860r educed
pressure. mol) in toluene (30 ml). The mixture thus obtained was left to react for

4 h at room temperature and to reflux for a further 4 h. Then the
suspension was cooled and filtered. The solid was purified by
crystallization from n-hexane/ethy! acetate.

1.5 g of N-({1-[2-(4-hydroxyphenyl)ethyl]piperidin-4-ylimethyl)-5-
methoxy-2-methyl-2H-indazole-3-carboxamide was thus obtained.
m.p. = 218-219°C (decomp.)
'H-NMR (3, DMSO-d6 + D,0): 1.2-1.3 (m, 2H); 1.5-1.8 (m, 1H); 1.73 (d,
J =12 Hz, 2H); 1.93 (t, J = 12 Hz, 2H); 2.3-2.7 (m, 4H); 2.93 (d, J =
11 Hz, 2H); 3.26 (d, J = 6 Hz, 2H); 3.82 (s, 3H); 4.24 (s, 3H); 6.66 (d, J
=9 Hz, 2H); 6.9-7.1 (m, 4H); 7.59 (d, J = 9 Hz, 1H); 8.40 (t, J = 6 Hz,
1H).
MS shows 423 (MH) base peak.

Example 5



0.6 g of 1-{142-(4-nmethoxyphenyftethyli 4 piperidinyl}-Nrethylnethanam ne

was thus obtained. GC/Ms (mz: 127; 110; 96). 6c¢)

N3- 2- Di net hyl - N3- 111- { 2- 14- ( met hyl oxy) phenyl | et hyl } pi peri di n- 4-

0) et hyl | - 2Hi ndazol e- 3- car boxam de hydrochl ori de hydrate

1- (142- (4- Met hoxyphenypet hy1} - 4- pi peri di nyl yN- et hyl met hanam ne (prepared
as described in the previous Exanple 6b) (1.4 g; 0.0052 nol) was added, in

smal | portions, to a solution of chloridegaf
2- met hyl - 2Hi ndazol e- 3-carboxylic acid (Ib) (1.1 g;
(20 mM). The m xture thus obtained was stirred for

0.0061 nmol) in tol uene

18 h at roomtenperature

and was then |11t eneds o4 Mﬁﬁozﬁiﬁeﬂw?&ﬂ Bl ;%%%ﬁ%é&ﬂgg? nhélhé'\il-l\'am and
extracted with di r re dried over

-31 - Na2SO4 and the 8 iBoxastide Buidnoghletide
pressure. The 50'@%58§ﬁdjp?{1v‘ﬁﬁ ﬁgnyég?\lgﬁ eg@w

i n ethanol, additrion an excess of

hhgr |41I@Hb® qussol ution

et hanol’, 'stirring for

3 h at roomtenperHtBﬁe Hzrml=flh|eﬁ2rmeanﬁHI%@bbRﬁ@R?"b(}Fbﬁhdrat|on at
reduced pressure?a) M Bl refovsdrdh i F R LB b ERR LAY 2 RRET at €/ absol ute

ethanol, 0.8 g o

2- di net hyI N3- [(G(Zkﬂﬁplet(nd@(lhRB(mym-h@nWI%HhRB#BV&eﬂf—d@HA ty@rﬂephwl 2H- i ndaz
ol e- 3- car boxam dg h )drochl oride hydrate was obtained. mp. = 132.5-136.5C

El enental analysis

or C25HT35CI Nd03 O Found A) 62.95 7.65 11.61 7.59

The compound was obtained in a similar manner to that described for

preparation 1c) starting from N-hexahydro-4-pyridinylmethyl-N-
phenylmethylidenamine (12.9 g; 0.0631 mol) and 2-(4-methoxyphenyl)
ethyl bromide (15.0 g; 0.0698 mol) [prepared as described in Acta

Chemica Scandinava (1967), 21 (1), 53-62].

5.0 g of 1-[2-(4-methoxyphenyl)ethyl]-4-piperidinylmethanamine was

obtained.

'H-NMR (3, CDCl3): 1.1-1.4 (m, 3H); 1.6-1.9 (m, 4H); 1.9-2.1 (m, 2H);
2.4-2.6 (m, 4H); 2.7-2.8 (m, 2H); 2.9-3.1 (m, 2H); 3.77 (s, 3H),; 6.7-6.9

(m, 2H); 7.0-7.2 (m, 2H).

5b) N-({1-[2-(4-Methoxyphenyl)ethyllpiperidin-4-ylimethyh)-2-methyl-2H-

indazole-3-carboxamide hydrochloride

1-[2-(4-Methoxyphenyl)ethyl]-4-piperidinylmethanamine (5a) (6.8 g;
0.027 mol) was added in small portions to a suspension of chloride of 2-
methyl-2H-indazole-3-carboxylic acid (1b) (5.3 g; 0.027 mol) in toluene
(200 ml). The mixture thus obtained was stirred for 48 h at room
temperature and was then filtered. The solid compound was suspended
in 1N NaOH and extracted 3 times with dichloromethane. The
solvent was removed by evaporation at reduced pressure and the

residue was crystallized first from isopropyl ether/isopropanol and then
from ethyl acetate/absolute ethanol. The compound was then converted
to its hydrochloride by dissolution in ethanol followed by treatment with



Cal cul ated % 6321 7.43 11.79 7.76 1H NWR (6, DVMSO-d6 + D20): 1.5-2.3 (m
5H); 2.7-3.7 (m 13H); 3.11 (s, 3H); 3.73 (s, 3H); 4.15 (s, 3H); 6.90 (d, J
=8 Hz, 2H); 7.1-7.3 (m 3H); 7.33 (t, J =8 Hz, 1H); 7.59 (d, J = 8 Hz,
1H); 7.69(d, J =9 Hz, 1H). Exanple 7

N-(f142- (4-Fl uor ophenyfl et hyl | pi peridin-4-yl | methyl)-2-(2-nethoxyet hyl) -
2H i ndazol e- 3- car boxam de hydrochl ori de (Conpound No. 7) (Conpound |: Rl
H R2 = CH2CH200H3, X = -C(O)N(R5)-, R3.204-F, RA = H R5 =H n =1, p =
2, m=2, Y=CH W=N R6+R7 = -CH2-CH2-) 7a)

2- (2- Met hoxyet hyI) 2H i ndazol e- 3- et hyl carboxyl ate (Conmpound I11: RL = H,

R2 = CH3OCH2CH2, s Hﬁ#ﬁ] 43 nol)
and, dropw se, 2- bhporme%ﬁ%@t Q%Rﬁ &%% ;QBF%ér?dgn%‘??g%rg‘éaadded to a
sol ution of et hy bf thetsolvept b)a_el(/an@rammIazredlece{B!—masmyl ic acid (15.4 g;

0.0811 mol) in absﬂhé'rtél‘rx&% Ventf&ﬂ%tﬂ{}fr%cetafe/ﬁb%oluée SthEHSI Sgﬁgbfﬂn m xture

was stirred for 48 enre eva tion at
reduced pressure({1Tﬂ@«@h@wh&aﬁ)&t@t}pmeudmr@yl@rhbthyk)ﬁamaﬂahﬂ-lwashed with

water 3 tines. Na2804 and, after
filtration and evaég(g% %%6‘5"{?%%‘?6‘1\%3@53&@%8&& 10 g of raw conpound was
obt ai ned. This wasp.puB0Id @kkcompf)l ash chr omat ography usi ng' an.

oH | naazor e ot iyn s G AURLEN 2 2 O BB 2 i PaBiG It BR 4 ™Y
(t, J =6 Hz, 3H)12Hi 28);(373 &1BH);34.90. (f, BH);J6. 90@d Hzs OHd, 2HE. A9-7(4(mJ = 6 Hz,
(25'? ) 33 (f ZIHS3 78 (D= 9 (12187 4N, 30 HL: {8); 6%7 d, =B HE1HfH) 8- 02
10 7-11.0 (s broad, 1H).
MS shows 407 (MH") base peak.
Example 6
N3-2-Dimethyl-N3-[(1-{2-[4-(methyloxy)phenyllethyl}piperidin-4-
yimethyl]-2H-indazole-3-carboxamide hydrochloride hydrate
(Compound No. 6)
(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 = 4-CH30-, R4 =
H,R5=CH;,n=1,p=2 m=2,Y =CH, W=N, R6+R7 = -CH>-CHy-)
6a) ({1-]2-(4-Methoxyphenyl)ethyl]-4-piperidinylimethyl)fformamide
(Compound Xil: R3 =4-CH30, R4 = H, R6+R7 =-CH-CHy-, n=1,p =2,
m=2, R=H)
Formic acid (0.60 ml; 0.016 mol) was added dropwise, in a nitrogen
atmosphere, at a temperature of 0°C, to a flask containing acetic
anhydride (1.25 ml; 0.0112 mol). The mixture thus obtained was heated
under reflux for 2 h and, after cooling to room temperature, a solution of

1-[2-(4-methoxyphenyl)ethyl}-4-piperidinylmethanamine (5a) (1.24 g;
502 mmol) in THF (10 ml) was added.

The mixture was reacted for 18 h. The suspension was then
concentrated by evaporation at reduced pressure. 1.0 g of ({1-[2-(4-
methoxyphenyl)ethyi]-4-piperidinyl}methyl) formamide was thus
obtained.



7b) 2-(2- Met hoxyet hyl ) -2H i ndazol e- 3-carbonyl chloride (Conpound I11: Rl=
H R2= CH3OCH2CH2, Z = d) The ester

2- (2- met hoxyet hyl ) - 2H i ndazol e- 3-et hyl carboxyl ate (prepared as descri bed
in the previous Example 7a) (4.26 g; 0.0171 nol) was hydrolysed in an
aqueous solution (30 mM) of sodium hydroxide (1.16 g; 0.0291 nol). The
reaction mxture was heated under reflux for 2 h, cooled to room
tenperature and acidified with 6N HC unt, there was conpl ete

preci pitation of 2-(2-methoxyethyl)-2H indazol e-3- carboxylic acid which,
after separation by filtration and stove-drying under vacuum was in the

formof a white whi ¢ dvmthout further purification
in the next reacm%&nzﬁﬁhﬁe F?:?ﬁrko\l\??gj 1?); 0.036 nmol) was added to
a suspension of Bb)121Jaatmwbemﬁhénva&hvnwaémlﬁwmrrb@whiemmma 3.6 g

Cei lux Tof 24 h. (GREpalrl s ECheRofa %yﬁév%%kﬁ Teileh prescure

and the residue was pt-aRem 2ip) twi ce in n-hexane. 3.9 g of
2- (2- met hoxyet hyl ) - OE-‘_QI nd oI e- 3-car b0u¥ é:hl ar i de was thus o al ned
1H NMR (5, CDCl 3): '°(‘s° QF‘T)”e djmeiy(sulphide-2l copplexin n-hexgpe (@ M)y = 6 1z,

2 7.1-7.4 1 - 33
o s Bré%é‘?ﬁgdféiaf?%“ﬁ?%‘é’eﬁ%dé“s'*@f 1 e gl L

2, Q= Br) 60 4ePiRerishinyiimet Mhﬁoana@ﬁe&élﬁ&wm@ ) (830 in 208 alitdE s| bw| vy
to a solution of aRodct TheuRikRIPE 8RY Iheatdiailer fedlixTor Hh bhd Wil theh n

concentrated sul phuric aci e mxture was heated

under reflux for ¢80lgdtq Ay At'gth‘ﬁ/é%m%fé‘péa 26"9%)6\@1*1%‘@{)@?%&%% 50 m of

di chl or onet hane wag td&Rdtion mixtie \,qggﬁmeg @é@g@sty\m 18¢par ated and washed
successively wth 1IN NaOH and water and hen  dri ed over Na2SO4. After

filtrati on and evaHSF%Q?%ﬁ?%fH@'H@%@FM 'néﬁ thﬁé@ﬁ@@d‘ mixtge yptll acdityr ox. 13 g

of raw conpound wag c@ﬁ%t@%e%b%xt‘ﬁ?&w@é‘%ﬁdx@@ & | sk &Br@ﬁt ogr aphy
(n-hexane/ ethyl acetate = 9/1). br onoet hy 2 | 'uor obenzene

was thus obt ai nefethanohfl 'P@W@DQ@P amdttm Ven3Wﬁ§ eyapgratephpt: 3.54 (t, J =
9 Hz, 2H); 6.9- 7re%u6881 pf’é’s')su@}l'hé ré%d&%m@s‘ﬂél{e?najelﬁﬂmét&t%ééhéa @e“ di ne

met hanami ne ( Conpound 1, p =

2, m= 2) Nh@msﬁwh@rwlﬁyeiaéﬁ AerasuegyS RbaseWes ﬁ‘d;‘@l*%ﬂdl\/ﬂ@h@% ne (17.9 g;
0.0879 nol) was ﬂbwérvcﬁéxﬂaa@o%g ‘?/Y?nt&'lé\ﬂ&'onﬁew&mhe%‘?@érﬁé phdig anhydrous

pot assi um car bonate (

br omoet hyl ) - 4-f | W@$6B€419\é€ﬁg“€(2§99rﬁﬁe@§i any enaporaterbat redueatepiesaBous Exanpl e
7c) (18.0 g; O. 0@@ @“thg &g )é{hmg Mﬁérch‘?ﬂ}tﬁd under reflux for
tur &

24 h. After coolin m tenp suspension was filtered and
the sol vent was @@ dmamaaratnermtt@a optae@@d;re The residue obtained was

suspended in 3N @@I/M}(%J(ggz Moy, 3@ gehi rred at roomtenperature for 3 h.
The aci di ¢ aqueous phase Was vvashe 4 t| mes with etlhhl acetate, then it was

al kal i zed to pH @Dz ~ Adingdzt r act ed 3
times wth ethylyRa&hai-oH- ﬂ@é’zo@é 9% on%ﬁﬁé@h\t/cﬂkléh@mé‘hvrbergte

- 1-{1-[2-(4-Methoxyphenyl)ethyl]-4-piperidinyl}-N-methylmethanamine
(prepared as described in the previous Example 6b) (1.4 g; 0.0052 mol)

was added, in small portions, to a solution of chloride of 2-methyl-2H-
indazole-3-carboxylic acid (1b) (1.1 g; 0.0061 mol) in toluene (20 ml).
The mixture thus obtained was stirred for 18 h at room temperature and
was then filtered. '

The solid residue was taken up in 1N NaOH and extracted with
dichloromethane. The combined organic phases were dried over



- 34 - was dried over anhydrous Na2SO4 and, after filtration, the solvent
was renoved by evaporation at reduced pressure to give 17.29 of 14244-

fl uor ophenypet hyl] - 4- pi peri di ne net hanam ne. 1H NMR (5, CDCI3): 1.2-1.5(m
5H); 1.6-1.8 (m 2H); 1.9-21 (m 2H); 2.4-2.6 (m 4H); 2.7-2.8 (m 2H);
2.9-3.1 (m 2H); 6.9-7.2 (m 4H). M shows 237 (M#), 220 (base peak). 7e)
N-(11-12-(4- Fl uorophenvCet hyl | pi peri di n-4-yl | net hyl - 2- ( 2-

net hnet hyl ) - 211-i ndazol e- 3- car boxam de hydrochl ori de

1-[ 2- (4- Fl uor ophenypet hyl1- 4- pi peri di ne et hanam ne (prepared as descri bed
in the previous Exanple 7d) (3.239; 0.0131 nol) and triethylamne (5.4 m;

0.039 Mal) were 0 solution of 2-(2- .

nmet hoxyet )hyl) - ZFSg?‘l%[g‘z%?de-%?-S@é\?eBhWW YRP éqz%e\(a&oéeglgpea& r%%uc(?gscri bed in the
previ ous Exanpl epr‘éb&ur(erm@sglid @gﬂhalwa}ﬁlxtdnv?ned t5d hwln@cdm&@erﬂy) A ;I'he
reaction mxture was stirred under.reflux for t hen.the sol vent was
evapor at ed at reﬁ’ﬁ%@ﬁt'%}'&e&ﬁ’@" aﬁﬁ&'°Pé§@&Fé‘°ﬁ%%°&éfE¥P’8§%“%‘?‘HQ?" acet at e
and was washed sstirdeg for8ed st ndohhtethpbhhthieChdithén wehoeval of e solgsmtbg phase was
dri ed over anhydrous NaZSQA nd, after filtration, the solvent was renoved
by evaporation afVaPORHoaE EUPEESSUS7 g of raw conpound was obt ai ned,

whi ch was puri fi edAfeer dysasiizatioharom ety paditate@tcdBitc FHBAIHINGIS ofM3-210. 2) .

The conpound obt ai ned, (,1. ) cgnyerted to the. correspondjn

hydr ochl ori de byg'&f@éa)"gh‘?‘ Hﬁ-{?Er'ﬁ@-zmﬁ&v}/%ﬁ%wfet?%m@Wr?f-‘&ﬁ'{‘ﬁ{haﬁ- excess of
SN hydrochl ori c Hharebled-cdrbexarhieePeddcHIbAIE Rydratelwas sbi@iM@éd. of the sol vent
by evaporation at red%%g‘g@é%géure and finally crystallization from

absol ute et hanol MP-= _ o
N-({1-[2- (4-fl uoriepleami lahalybxlibpCesHMTIBCNAOR } net hyl ) - 2- (2- _
met hoxyet hyl ) - 2H i ndazol e- 3- car boxam de hpdr ochl ori de was thu& obt ai ned.

mp. = 193.0-194.0C El emental akal ysis fofl c25H31Nab2F . HC1 35 -
Found % 62.95 7.65 1161 7.59
Calculated % 6321 7.43 11.79 7.76

"H-NMR (3, DMSO-d6 + D,0): 1.5-2.3 (m, 5H); 2.7-3.7 (m, 13H); 3.11
(s, 3H); 3.73 (s, 3H); 4.15 (s, 3H); 6.90 (d, J = 8 Hz, 2H); 7.1-7.3 (m,
3H); 7.33 (t, J = 8 Hz, 1H); 7.59 (d, J = 8 Hz, 1H); 7.69 (d, J = 9 Hz,
1H).

Example 7
N-({1-[2-(4-Fluorophenyi)ethyl]piperidin-4-ylimethyl)-2-(2-methoxyethyl)-
2H-indazole-3-carboxamide hydrochloride (Compound No. 7)
(Compound I: R1 = H, R2 = CH,CH,OCHj3, X = -C(O)N(R5)-, R3 = 4-F, R4
=H,R5=H,n=1,p=2,m=2,Y=CH, W=N, R6+R7 = -CHz-CH>-)

7a) 2-(2-Methoxyethyl)-2H-indazole-3-ethyl carboxylate
(Compound Ill: R1 = H, R2 = CH30CH,CHj, Z = CH3CH,0)
Potassium carbonate (33.6 g; 0.243 mol) and, dropwise, 2-

bromoethy!l methyl ether (46 ml; 0.49 mol) were added to a solution of
ethyl ester of 1H(2H)-indazole-3-carboxylic acid (15.4 g; 0.0811 mol) in
absolute ethanol (200 ml). ‘



G Found %63.21 6.79 11.69 7:50 Calculated % 63.20 6.79 11.80 7. 46

IHNWR (6, DVMSO-d6): 1.5-2.0 (m 5H), 2.8-3.7 (m 10H); 3.19 (s, 3H); 3.80
(t, J =6 H, 2H); 4.88 (t, J =6 Hz, 211); 7.1-7.4 (m 6H); 710 (d, J =9
Hz, 1H); 7.82 (d, J =9 Hz, 1H); 8.6-8.8 (m 1H); 10.7-11.0 (s broad, 1H).
Example 8 N-(f1-[2-(4-Fl uorophenvl)ethvl]piperidin-4-Anethyl)-2-nethyl-2H
I ndazol e- 3- carboxam de hydrochl ori de (Conpound No. 8)

-32-

The reaction mixture was stirred for 48 h. The solvent was then
removed by evaporation at reduced pressure. The residue was taken up
in chloroform and washed with water 3 times.

The organic phase was dried over Na,SO,, and, after filtration and
evaporation of the solvent, approx. 10 g of raw compound was
obtained. This was purified by flash chromatography using an n-
hexane/ethyl acetate 7:3 mixture as eluent. 4.5 g of 2-(2-methoxyethyl)-
2H-indazole-3-ethyl carboxylate was thus obtained .

'H-NMR (5, CDCl3): 1.50 (t, J ='6 Hz, 3H); 3.33 (s, 3H); 3.91 (t, J=6
Hz, 2H); 4.49 (q, J = 6 Hz, 2H); 5.13 (t, J = 6 Hz, 2H); 7.2-7.4 (m, 2H);
7.79 (d, J = 9 Hz, 1H); 8.02 (d, J = 9 Hz, 1H).

7b) 2-(2-Methoxyethyl)-2H-indazole-3-carbony! chloride

(Compound lil: R1 =H, R2 = CH30CHCH,, Z=Cl)

The ester 2-(2-methoxyethyl)-2H-indazole-3-ethyl carboxylate
(prepared as described in the previous Example 7a) (4.26 g; 0.0171 mol)
was hydrolysed in an aqueous solution (30 ml) of sodium hydroxide
(1.16 g; 0.0291 mol). The reaction mixture was heated under reflux for
2 h, cooled to room temperature and acidified with 6N HCI until there
was complete precipitation of 2-(2-methoxyethyl)-2H-indazole-3-
carboxylic acid which, after separation by filtration and stove-drying
under vacuum, was in the form of a white solid (3.6 g), which was used
without further purification in the next reaction.

Thieny! chloride (2.6 ml; 0.036 mol) was added to a suspension of 2-
(2-methoxyethyl)-2H-indazole-3-carboxylic acid (3.6 g; 0.016 mol) in
toluene (100 mi) and the reaction mixture was heated under reflux for
24 h. The solvent was removed by evaporation at reduced pressure and
the residue was taken up twice in n-hexane. 3.9 g of 2-(2-methoxyethyl)-
2H-indazole-3-carbonyl chioride was thus obtained.

'H-NMR (3, CDCl): 3.29 (s, 3H); 3.84 (t, J =6 Hz, 2H); 5.11 (1, J=6
Hz, 2H); 7.1-7.4 (m, 2H); 7.74 (d, J = 9 Hz, 1H); 7.99 (d, J = 9 Hz, 1H).




(Conpound I: RL = H R2=CH3, X=-C(O)N(R5)-, RB =4-F, R4 = H R5 =
H n=1 p=2 m=2, Y=CH,6W = N,R6+R7—-CHZCI—|2)8a)
N-(.11-(2-(4-F uorophenvf | et hyl | pi peridin-4-vllnethyl)-2-methyl-2H ndazol e-
3-car boxam de hydrochl ori de The conpound was obtained as described in
Example 7e) using 4.0 g of chloride of 2-nethyl-2Hindazol e-3-carboxylic
acid (prepared as described in the previous Exanple Ib) (0.021 nol),
toluene (100 m ), 142-(4-fl uorophenyDet héél 4- p| peri di ne net hanam ne (7d)
(4.8 g; 0.021 nol) and triethylamne (8 0.062 mol). 10.7 g of raw
conmpound was obtai ned, which was purified by flash chromat ogr aphy

(CHC13/ CH3OH/ N1- }% . The conpound thus obtained (4.1 g) was
converted to the' Cortesporarus A He by dissolution in ethanol,

treatnment with a(Cmmm\ﬁfRfﬁNﬂW(moch{I AT+ 2 @t=hBrol at room tenper ature for

3 h, | of th | : " rature |
cryst ;Ierimz/:t i gn fr O i mgy@pﬁgﬁggggb@ﬁ%&&gﬁég adBe(iS@Wé, and finally
o borac o b uorg‘”bﬁm’@m tibaropeeriyistafoldorge omAma) ﬂﬁéd?mbatéteddazol e-3-¢

g;\gloiglmsdfeorygrzgﬂgl Qv de gmﬁtﬁ“ugég 063 Tﬁ @lxqug%waségated under re(%lcu:xEI ement al

for 3 h, then it was cooled to room temperature and 50 ml of -

dichloromethane was added.

The organic phase was separated and washed successively with 1N
NaOH and water and was then dried over Na,SO,. After filtration and
evaporation of the solvent at reduced pressure, approx. 13 g of raw
compound was obtained, which was purified by flash chromatography
(n-hexane/ethyl acetate = 9/1). 10.6 g of 1-(2-bromoethyl)-4-
fluorobenzene was thus obtained.

'H-NMR (5, CDCl): 3.13 (, J = 9 Hz, 2H); 3.54 (t, J = 9 Hz, 2H); 6.9-7.3
(m, 4H)

7d) 1-[2-(4-Fluorophenylethyl]-4-piperidine methanamine _
(Compound XI: R3 =4-F, R4 = H, R6+R7 =-CH>-CHp-, n=1,p=2, m=
2)

N-hexahydro-4-pyridinylmethyl-N-phenylmethylidenamine (17.9 g;
0.0879 mol) was dissolved in absolute ethanol (100 ml) containing
anhydrous potassium carbonate (24.3 g; 0.176 mol) and 1-(2-
bromoethyl)-4-fluorobenzene (prepared as described in the previous
Example 7c) (18.0 g; 0.088 mol). The reaction mixture was heated
under reflux for 24 h. After cooling to room temperature, the suspension
was filtered and the solvent was evaporated at reduced pressure. The
residue obtained was suspended in 3N HCI (120 mi) and stirred at room

temperature for 3 h.

The acidic aqueous phase was washed 4 times with ethyl acetate,
then it was alkalized to pH approx. 13 with 6N NaOH and, finally, it was
extracted 3 times with ethyl acetate. The organic phase thus obtained



64.00 6.54 12.89 8.34 Calcul ated % 64.10 6.55 13.00 8.23 1H NWR (6,
DMSO-d6): 1.6-2.0 (m 5H); 2.8-3.7 (m 10H); 4.32 (s, 3H); 7.1-7.4 (m 6H);
7.69(d, J =9 Hz, 1H); 7.85 (d, J =9 Hz, 1H); 8.6-8 .8 (m 1H); 10.9-11.1
(s broad, 1H). Exanple 9

2-(2,4-D fluorophenyl)-N({14(2-net hyl- 2H i ndazol e- 3-

vl ) car bonyl i pi peri di n-4-yfl met hyl ) et hanam' ne hydrochl ori de (Conpound No.
9) (Conpound R1 = H R2 = CH3, X = é&l(_%) R3 = 4-F, R4 = 2-F,

R5+R6 = -CH2-CH2-, n = 2, p = 1, m—2 ,W=N, R7 = H) 9a)

1-11-[ (2- Met hyl- 2H- i ndazol 3-vl)car bonyI | pi peridi n-4- yI | met hanam ne

( Conpound X\ - Rv%as_ dried over an%u‘ous?\laRgO‘, angH 2fter ﬁﬁratlon the solv@nt wag
removed by evaporation at reduced pressure to give 17.2 g of 1-[2-(4-
fluorophenyl)ethyl]-4-piperidine methanamine.

'H-NMR (3, CDCl3): 1.2-1.5 (m, 5H); 1.6-1.8 (m, 2H); 1.9-2:1 (m, 2H);

2.4-2.6 (m, 4H); 2.7-2.8 (m, 2H); 2.9-3.1 (m, 2H); 6972(m 4H)

MS shows 237 (MH+), 220 (base peak). :

7e) N-({1-[2-(4-Fluorophenyl)ethyl]piperidin-4-ylimethyl-2-(2- :

methoxyethyl)-2H-indazole-3-carboxamide hydrochloride
1-[2-(4-Fluorophenyl)ethyl}-4-piperidine methanamine (prepared as

described in the previous Example 7d) (3.23 g; 0.0131 mol) and

triethylamine (5.4 ml; 0.039 mbl) were added to a solution of 2-(2-

methoxyethyl)-2H-indazole-3-carbonyl chloride (prepared as described

in the previous Example 7b) (3.26 g; 0.0131 mol) in toluene (50 ml).
The reaction mixture was stirred under reflux for 5 h and then the

solvent was evaporated at reduced pressure. The residue was taken up
in ethyl acetate and was washed successively with 0.1N NaOH and
water. The organic phase was dried over anhydrous Na,SO,4 and, after
filtration, the solvent was removed by evaporation at reduced pressure.
4.7 g of raw compound was obtained, which was purified by flash
chromatography (CHCIlz/CH3;0OH/NH3 = 98/2/0.2).

The compound obtained (1.5 g) was converted to the corresponding
hydrochloride by dissolution in ethyl acetate, treatment with an excess of
5N hydrochloric ethanol at room temperature for 3 h, removal of the
solvent by evaporation at reduced pressure and finally crystaliization
from absolute ethanol.

0.6 g of N-({1-[2-(4-fluorophenyl)ethyl]piperidin-4-ylimethyl)-2-(2-
methoxyethyl)-2H-indazole-3-carboxamide hydrochloride was thus
obtained.

m.p. = 193.0-194.0°C
Elemental analysis for C25H31N4O2F . HCI



N- Hexahydr o- 4- pyri di nyl net hyl - N- phenyl net hyl i denam ne (11.3 g; 0.0558 nol)
and triethylamne (9.3 m; 0.066 nol) were added to a solution of chloride
of 2-nethyl -2Hi ndazol e-3-carboxylic acid (prepared as described in the
previ ous Exanple Ib) (10.8 g; 0.0558 nol) in toluene (150 m). The

m xture was heated under reflux for 5 h. Then it was cooled to room
tenperature and filtered. The sol vent was evaporated at reduced pressure.
The residue was stirred at roon1tenperatgFe with 3N HC (80 m) for 5 h.
The aci dic solution was washed 3 tines h ethyl acetate. Then it was

al kalized with 12N NaOH The al kaline aqueous phase was extracted wth

di chl oronet hane 3 ti nes. The ~conbi ned ﬂrganlc phgfes wer e 8£ied over
anhydrous Na2SO4. Then t hey merg filtered'and the sOl vent was“~evapor at ed at
reduced pressureFom@p%pX|natel&32ﬁ9 of rgwgconmpoungq g@@s t hus 78y ai ned, and

was rified b sh. c omato h CHC13/ CH3OH = 9515/0.5 - 37 -
13. 4p; IofI 1. {{ %ﬁ@ IﬁIﬁJ;J zgl ( gjécar bonyﬂ_&bl peri d|7rf164)
yl } met hanani ne WasNMR e, rmdsofaé)l\/ﬁs(zmm 5rhp\293 2772(m 14@91)(3)419& wgk) : 9b)

PR B P e R S NG o (P N AL

(15.0 g; O. 0871 orBiz) 1HN BBhyl, eEeHz( {190 818-3.84AS 1 dﬂﬂmh Yorb&d,a
suspensi on of {J‘[‘%Lm gl umi >r$| um hydfl 1(lj|1é})0(6 58V(lF'hs W rml(D)l\ésl rq et hyl et her

(100 m). The m re was heated under reflux for 5 h and t hen brought to
roomtenperature. The excess hydride wasmpgyg@ved by adding 1IN HCL (150 m ).
The aci d phase was separ at e(|ZI and then ext act ed 3 tines vm'ﬁqh ef:[i hyl et her.

The conbi ned or ganiflidndddrEiygEonnemyl S RENN)-RAeINVigdti-ed over

Na2804 and, after fi |xh6é’édléll3+caml§<aﬁf?&é’ﬁﬁ rot‘;‘l@éncfev%ﬁtﬁﬂl@é ggeduced
pressure. 6.49 of the desire and was used

wi t hout further (QGF‘THOPBﬁﬂl%h‘f"br 2u&bq§a@(@@&@5)oﬁ3 4-FvBdrabeRal phony !
chloride (3.3 m; 0=043%, og! })ﬁﬁ‘qnf:ﬂ 8t byl piynen (Re SRk -C@?Qﬂ%-ﬁm ) were

added to a sol ution of 2- 'di f ' dor ophényl ) et hanol g 0. 0426 nol)
i n di chl or omet hatf N fiuowmafwnemﬁ)ma@mm& \ﬂh? methylz2H-0C and t hen
brought to room action mxture was then treated
by washi ng, sucégﬁﬂlé\%{eglfw%xg ldelh r cHl6ride? acid %0 m), water (50 m), a
5% . solution of NARGAYIRSOIWS @mamaﬁtaérde@@@adm xamploYe)asing phase was
then dried over Ma%%h oﬁhéb?Q%tﬁﬂ%W%@@Eraaéﬁgoﬁ@c f%%%bagéf?“re The

resi due was taken Up twce in hus obt al ni n%
di f | uor opheny| ) élesgiibesen fimeiemiops Sxample th) (0.0RMRO[ 6toltce|ne|(390rr® 92 (s, 3H)

?m071|(_|§ J 9;) 62Hf[22 (Q[T%J)o]goﬂ)héﬂylée&]r‘nayn% Plp@m?'l@ ana@n r?e ?dg "&Zi‘l 7.1-7.
yecar bony! | pi peridl] ﬁnmﬁﬁhmwyf(ﬁ@tmhﬁaﬂﬁ%éo’hymbgI¢frﬂWwpcund%as

obtained, which was purified by flash chromatography
(CHCI3/CH30OH/NH; = 97/3/0.3).
The compound thus obtained (4.1 g) was converted to the

correspénding hydrochloride by dissolution in ethanol, treatment with an
excess of SN hydrochloric ethanol at room temperature for 3 h, removal
of the solvent by evaporation at reduced pressure and finally
crystallization from absolute ethanol/ethyl acetate.

4.3 g of N-({1-[2-(4-fluorophenyl)ethyl]piperidin-4-ylimethyl)-2-methyl-
2H-indazole-3-carboxamide hydfochloride was thus obtained.
m.p. = 208.0 -209.0°C
Elemental analysis for C23H27N40OF . HCI



K2CO3 (3.7 g; 0.027 nol) and 1-(1-[(2-nmethyl-2Hindazol - 3-

yCcar bonyl ] pi peri di n-4-yOrnet hanam ne (prepared as described in the

previ ous Exanple 9a) (6.73 g; 0.0247 nop were added to a solution of 2-

(2, 4-di fluorophenyl)ethyl methanesul phonate (9b) (6.42 g; 0.0271 nol) in
absol ute ethanol (150 m). The m xture was heated under reflux for 30 h
and then the solvent was evaporated at reduced pressure. The residue was
taken up in ethyl acetate and washed 3 tisges with water. The organic phase
was dried over Na2804, filtered and concentrated at reduced pressure.
Approx. 15 g of raw conpound was thus obtained, which was purified by flash
chromat ogr aphy (CHC13/ CH3OH/ NH3 99/1/0.1). The coppound t hus,, obt ai ned
(2.5 g) was converted to its hygrochl oride by dissolVing in a@éol ute

et hanol and treaftowrd %nith an @fkm;ss of BMN4hydrochli289c et had®d4 for 3 h.
After evaporatio sol v t redu pressu t he SO|I resi due was
crystallized fro%aepﬁg%ei// et hy @et at e, %gg’t ai ni ngﬁgooi g of

2-(2,4-difl uoropHﬂ}hWR(é([{MSD((QS)HEB#B(G)(@#BH’]Q&)&-GI?-@% 10H); 4.32 (s, 3H),

116700 B crrent al A<D o rpoRtobdid & I %Hédf}én%§857128488 00

Cal cul at ed %61. 5@6, ﬂmmsm 9(!5!1rldaBINR1X6 DIVISOd6) 1.0-2.2 (m 5H);

2.8-3.3 (m 8H); 3.4-4 9(m2H) 7.0-7.5 (m, 5H); 7.62 (d, J
=9 Hz, 1H); 7.69 (d, J 9 Hz, 1H) (s broad, 2H).. Exanple 10

2- (4- Fl uorophenyl) - I\I—(Qj(ggzama@d@mhem qu’aﬁglm&hﬂqa{ t‘m@ayd;[ém.perl di n-

4-yl | met hyl t et han achl e ( d No ? g oundl Rl =
H R2 = CH3, X =X-EC6rNCRa : 4R : s ' n=20p
=1, m=2, Y = CH, W= N R7= - 39No Oa)

2- (4- Fl uor opheny 042 -

VQcar bony! | pi per&‘i’ rRPauRy ﬁnﬁﬁt‘hl}’ é?ﬁa ﬂﬁn)gé 'éf@%gﬁ)"oR?’&e“'F R4 = 2-F,

5+R6—-CH2-CH2— nN=2,p=1,m=2,Y=CH W=N,R7=H)
9a) 1-{1 [(2 Methyl-2H-indazol-3-yl)carbonyllpiperidin-4-yl}methanamine

(Compound XVI: R1=H, R2 = CH3, R5+R6 = -CH,-CHx-, n=2,p = 1)

N-Hexahydro-4-pyridinylmethyl-N-phenylmethylidenamine (11.3 g;
0.0558 mol) and triethylamine (9.3 ml; 0.066 mol) were added to a
solution of chloride of 2-methyl-2H-indazole-3-carboxylic acid (prepared
as described in the previous Example 1b) (10.8 g; 0.0558 mol) in
toluene (150 mi).

The mixture was heated under reflux for 5 h. Then it was cooled to
room temperature and filtered. The solvent was evaporated at reduced
pressure. The residue was stirred at room temperature with 3N HCI
(80 ml) for 5 h. The acidic solution was washed 3 times with ethyl
acetate. Then it was alkalized with 12N NaOH. The alkaline aqueous
phase was extracted with dichloromethane 3 times.

The combined organic phases were dried over anhydrous Na,SO,.
Then they were filtered and the solvent was evaporated at reduced
pressure. Approximately 16 g of raw compound was thus obtained, and
was purifiéd by flash chromatography (CHCIl:/CH3;0H/NH3 = 95/5/0.5).



The desired conpound was obtai ned as described in Exanple 9c) using 4.10 g
of 1-(2-bronoethyl)-4-fluorobenzene (prepared as described in the previous
Exanple 7c) (0.0201 nol), 5.0 g of 1-{1-[(2.-

met hyl - 2H-i ndazol - 3-yl ) car bonyl i pi peri di n- 4-y1} net hanam ne (prepared as
described in the previous Exanple 9a) (0.018 nol), 2.77 g of K2CO3 (0.0201
nol ) and 100 m of absol ute ethanol. Approximately 7 g of raw conpound
was thus obtained, and was purified by fliash chromat ography (CHC3/ CH3OH NH3
= 98/2/0.2). The conpound obtained (3.5 g) was converted to its
hydrochl ori de by dissolving in absolute ethanol and treatnment wth excess

of 5N hydrochl or Afte t e sol vent at
reduced pressureh§4hcir ﬂ HE?%%EYJ?@ |ngag<§;;£¥'§q%|9$°§“§{8% e?'%' E'
et hanol / di i sopr opwemahammeohaaobtam@dZ 5 g of
2- (4-fl uoropheny ( ( I%} | ndazo
y1) car bonyl Thi pe&cémr‘?‘ éf%%ﬁ%\‘?ﬁs ée H%ﬂ?@r?g }ﬂldrochl oride. mp. = 198-199C
El enent al anal ysob) 242 4 CifRId2a ey ét6Y| methabksifohoratdo 64. 14 6. 54 13. 00 8. 24
0,
Calculated % 64. 10 8. 8% d V: R3 = 2-F, R4 = 4-F, m = 2, Q = CH;0805)
A solution of (2,4-difluorophenyl)acetic acid (15.0 g; 0.0871 mol) in

ethyl ether (100 mi) was added slowly to a suspension of lithium

aluminium hydride (6.58 g; 0.174 mol) in ethyl ether (100 ml). The

mixture was heated under reflux for 5 h and then brought to room

temperature. The excess hydride was removed by adding 1N HCI

(150 ml). The acid phase was separated and then extracted 3 times with
ethyl ether. The combined organic phases were washed twice with 1N
NaOH, dried over Na,SO4 and, after filtration, the solvent was
evaporated at reduced pressure. 6.4 g of the desired compoynd was
thus obtained, and was used without further purification for subsequent
reaction.

Methanesulphonyl chloride (3.3 ml; 0.043 mol) and triethylamine
(5.9 ml; 0.043 mol) were added to a solution of 2-(2,4-
difluorophenyl)ethanol (6.4 g; 0.0426 mol) in dichloromethane (100 ml).
The solution was cooled for 1 h at 0°C and then brought to room
temperature for 1 h. The reaction mixture was then treated by washing,
successively, with 5N sulphuric acid (20 ml), water (50 ml), a 5%
solution of NaHCO; (50 ml) and water (50 ml). The organic phase was
then dried over Na,SOq, filtered and concentrated at reduced pressure.
The residue was taken up twice in CCly, thus obtaining 6.42 g of 2-(2,4-
difluorophenyl)ethyl methanesulphonate. |
'H-NMR (8, CDCls): 2.92 (s, 3H); 3.07 (t, J = 6 Hz, 2H); 4.40 tJ=6
Hz, 2H); 6.7-6.9 (m, 2H); 7.1-7.3 (m, 1H).
9¢) 2-(2,4—Diﬂuorophehvl)-N-({ 1-[(2-methyl-2H-indazole-3-
yl)carbonyllpiperidin-4-ylimethyl)ethanamine hydrochloride




13.00 8.23 1HNWR (5, DVSO-d6): 1.1-2.2 (m 5H); 2.7-3.3 (m 8H); 3.4-4.9
(m 2H), 4.17 (s, 3H; 7.1-7.4 (m 6H); 7.61 (d, J =9 Hz, 1H); 7.68 (d, J
=9 Hz, 1H); 9.0-9.4 (s broad, 2H). Exanple 11

N Et hyl - 2- (4-fl uorophenyl11- N- ({1-112- net hyl - 2Hi ndazol - 3-

ybcar bonyl | pi peri di n- 4- vOret hybet hanam ne hydrochl ori de (Conpound No. 11)

(Compound I: RL = H R2=CH3, X=-C(OON(R5)-, R3 =4-F, R4 = H R5+R6 =

-CH2-CH2-, n =2, p=1, m=2, Y=CH WM=N R7 = CH3CH2) - 40 - 1la)
N-Et hyl - 2- (4-f 1 uor ophenyl ) - N-({11(2 met hy -2H i ndazol - 3-
vQcar bonvl | pi peri di n-4-yl } met hyl ) et hanam ne hydr ochl ori de K2CO3 (0.71

(o.54°n1: 0. 0072 mooner Lo el Sl i R BT 2RO P07 opheny 1) - ({1
-[(2- rrgt hyl - 2H i yiitarudnyBpipidin-doiyictizinaeting (pregarey las et tryfedein leaam ne ( 10a)
(it % % 003 Bk D EREFRIEAS, B330B b Rl e BRI SR 2 =
pressure. The re&4lddluaapheaidiothy metinarssuiphohater®b)8.48as OvE2Shedolyint h wat er

twi ce. The organ over Na2SO4, filtered and concentrated
at reduced pressﬁﬁsém} &WR#{O ﬁl raw conpound (1.5 g) was purified by

flash chromat ogr aphhe mittinel waciedaaee inddrasfuneior G0Brarml meawedé&véﬁt The
drochl ri de by dissol ving

conmpound obt ai ned conv rted to s
in absolute et haWB% ‘éﬁ'ﬂfq%’treg?ﬁi e W??S&F? j)b@é@? B¢ Wkt ‘%PC'HI%WC et hanol
for 3 h. After ea@méaatndmshfedtdﬁmné@\bvmewat@t The dr@t ghaeeswisadriddhe sol i d
resi due was crystal N@ﬁ %4 noI/et h?/ ace g obt ai |n? 0.15 g of
N-et hyl 2- (4-f1 uo?6p § N—e(? %O'H:EPTW edﬁl—“’r’%‘ﬂ"ﬁ afe%%uW?@Q ®onyl 1pi peri d
I5 Ei) 4- 1yizm(st hyf i 8 hanesw a@mbu;@lﬁdnwgé ngS%talﬁé‘b WK Was Bladticd) by flashr 2. j Em
y m

o) 746 (d. ) Shremabiraniy. GRERCkO R @1/011%18%1@«@0?2%% b oad.
2H). M5 shows 42ahit4ilvkdl (2.5%) wdsamavéreskio its hydrochloride by dissolving in

absolute ethanol and treatment with an excess of 5N hydrochloric

ethanol for 3 h. After evaporation of the solvent at reduced pressure, the

solid residue was crystallized from ethanol/ethyl acetate, obtaining 0.7 g

of 2-(2,4-difluorophenyl)-N-({1-[(2-methyl-2H-indazol-3-

yl)carbonyl]piperidin-4-yl}methyl)ethanamine hydrochloride.

m.p. = 108.0 -110.0°C

Elemental analysis for C23H26N4OF2 . HCI

- C H N Cl
Found % 61.68 597 12.46 8.00
Calculated % 61.53 6.06 12.48 7.90

'H-NMR (3, DMSO-d6): 1.0-2.2 (m, 5H); 2.8-3.3 (m, 8H); 3.4-4.9 (m,
2H), 4.17 (s, 3H); 7.0-7.5 (m, 5H); 7.62 (d, J=9 Hz, 1H); 7.69(d, J =9
Hz, 1H); 9.1-9.5 (s broad, 2H).
Example 10
2-(4-Fluorophenyl)-N-({1 -[(2—methyl—2H-indazol-3—vl)carbonvl)piperidin-
4-ylimethyllethanamine hydrochloride (Compound No. 10)
(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 = 4-F, R4 = H,
R5+R6 =-CH,-CHy-, n=2,p=1,m=2,Y=CH, W=N,R7=H)




Exanpl e 12

N-(1142- (2-fl uorophenyfl et hyl) pi peridin-4-yl | nethyl)-2-nethyl -

i ndazol e- 3- car boxam de (Conpound No. 12) (Conpound I: Rl = H R2
= C(O)N(RS) R3 =2-F, R =H RS =H R6 +R7/ =-CHR-CH2-, n =
m= 2, Y = CH W=N) 12a)

(1-12-(2-fl uorophenyhet hyll- 4- pi peri di ne) net hanam ne (Compound Xl: R3 =
2-F, R4 = H R6+R7 = -CH2-CH2-, Y =CH M= N n=1 p =2 m=2) -41 -
{142- ( 2- Fl uor ophenypet hyl1- 4- pi peri di ne) met hanam ne was prepared accordi ng
to the procedure described in Exanple 7d) using as reactants

N- hexahydr o- 4- Py ?))?J, > (2.03 g; 10 mmol ),

and 1-(2-bronoet hy ) 1.42 g of

112- (2-f 1l uor opheM@m:dm%w}rdeuhel)emammmhvdrombbndbt ai ned.

é1817N¥R ( 5116 4|(_:DDCI :%B %égre]d conqggun%w/?/as 3btamed as(dmscr%@d’m%xam%le Qé)m 10H),
N4(1-12-(2-fl uorughgﬂyl@@bﬁyd(i?-brq:metdyl)mﬂuy)mhehh@ﬂé(pZepwedhgk 2Hi ndazol e- 3- ¢

b d b
Gescrbed i n Exalgigorny" 16 W ade FauBpa-a Goral M a0 afkloRe: 5 car bony
chloride (Exanpl metty)l-26880aal-3- w)CErbmﬁplﬂplpaitﬁh-léyMiéthanamme (prepared
f1 uorophenyl ) et hX E cpnb%S n%e“Sre%BQEQS‘nTp %%qglmol)l%%éof IQ%C% 4.5

nmol ) . 350 rrg

I\I—(E}l42-(ﬁ-}‘l)uglr_l_(lp(b&dmymjélb bnhhpﬂ)ﬁﬂbfﬁ)s(;omelékﬁa’ﬂiﬁl hyl')-2-(2- 198. 130C
net hoxyet hyl ) - 2Hi pdazol e xam de was, t i ne = -
El emental anal ysi SRPWPX'%ﬂf%aM@FraWWQ%M was thus’ ogt%med and\

purified by flash chromatography (CHCI3/CH3;OH/NH3 = 98/2/0.2). The
compound obtained (3.5 g) was converted to its hydrochloride by

= CH3, X
1, p=2

dissolving in absolute ethanol and treatment with excess of 5N

| hydrochloric ethanol for 3 h. After evaporation of the solvent at reduced
pressure, the solid residue is crystallized from ethanol/diisopropyl ether,
obtaining 2.5 g of 2-(4-fluorophenyl)-N-({1-[(2-methyl-2H-indazol-3-
ylcarbonyl]piperidin-4-yljmethyl)ethanamine hydrochloride.
m.p. = 198-199°C |
Elemental analysis for C23H27N40F . HCI

C H N Cl
Found % 64.14 6.54 13.00 8.24
Calculated % 64.10 6.55 13.00 © 823

'H-NMR (5, DMSO-d6): 1.1-2.2 (m, 5H); 2.7-3.3 (m, 8H); 3.4-4.9 (m,
2H), 4.17 (s, 3H); 7.1-7.4 (m, 6H); 7.61 (d, J = 9 Hz, 1H); 7.68 (d:, J=9
Hz, 1H); 9.0-9.4 (s broad, 2H).

Example 11
N-Ethyl-2-(4-fluorophenyl)-N-({1-[(2-methyl-2H-indazo!l-3-
yl)carbonylpiperidin-4-ylimethyl)ethanamine hydrochloride '(Compound
No. 11)

(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 =4-F, R4 = H,
R5+R6 = -CHp-CHp-, n =2, p=1,m=2, Y = CH, W = N, R7 = CHsCHy)




70.21 6.79 14.39 Calculated % 70.03 6.90 14.20 1H NWR (DVSO-d5, 5 ppm:
1.15-1.35 (m 2 H 1.50-1.83 (M 3 H 1.97 (t, J=10.82 Hz, 2 H) 2.42-2.57
(m 2 H 2.77 (t, J=7.60 Hz, 2 H 2.94 (d, J=10.82 Hz, 2 H 3.25 (t, J=6.28
Hz, 2 H 4.28 (s, 3 H 7.06-7.38 (m 6 H 7.67 (d, J=8.77 Hz, 1 H 7.77 (d,
J=8.18 Hz, 1 H 8.54 (t, j=5.70 Hz, 1 H). Exanple 13 2-ethyl-N(fl
-12-(4-flu rop h enyflethyllp iperid in-4-yllnethyl)-2Hindazol e-
3- car boxam de hydrochl ori de (Conpound N(_).40]_.3) - 42 - (Conpound R1 = H R2
CH2CH3, X = -C(O)N(R5)-, R3 = 4-F, RA = H RS =H R6 + RT = -CH2-CH2-, n
1, p=2, m=2, Y=CH W=N 13a) nethyl ester of

2-ethyl - 2H| ndaz?lléa)-ﬁ_- a\fl-ag(ﬁ*,uio(r:op %in\c/jl)-N-(H-[(2-methvl—2H-indazol-3- .
yl)carbonyllpiperidin-4-ylimethyl)ethanamine hydrochloride -
K2CO3 (0.71 g; 0.0052 mol), potassium iodide (10 mg; 0.062 mmol)
and ethyl bromide (0.54 ml; 0.0072 mol) were added to a éolut_ion of 2-
(4-fluorophenyl)-N-({1-[(2-methyl-2H-indazol-3-yl)carbonyl]piperidin-4-
ylimethyl)ethanamine (10a) (1.7 g; 0.0043 mol) in absolute ethanol
(20 ml). The mixture was heated under reflux for 48 h and then the

solvent was evaporated at reduced pressure. The residue was taken up

in chloroform and was washed with water twice. The organic phase was
dried over Na,SOy, filtered and concentrated at reduced pressure. The
resultant raw compound (1.5 g) was purified by flash chromatography
(ethyl acetate/n-hexane/ammonia = 96/4/0.2). The compound obtained
(0.5 g) was converted to its hydrochloride by dissolving in absolute
ethanol and treatment with an excess of 5N hydrochloric ethanol for 3 h.
After evaporation of the solvent at reduced pressure, the solid residue
was crystallized from ethanol/ethyl acetate, obtaining 0.15 g of N-ethyl-
2-(4-fluorophenyl)-N-({1-[(2-methyl-2H-indazol-3-yl)carbonyl]piperidin-4-
ylymethyl)ethanamine hydrochloride.

'H-NMR (5, CDCls): 0.6-2.4 (m, 5H); 1.44 (t, J = 9 Hz, 3H); 2.7-3.7 (m,
12H); 4.28 (s, 3H); 6.9-7.4 (m, 6H); 7.46 (d, J = 9 Hz, 1H);?7.72 (d,J=9
Hz, 1H); 12.0-12.7 (s broad, 2H).

MS shows 423 (MH"), 159 (base peak).

Example 12
N-({1-[2-(2-fluorophenyl)ethyl)piperidin-4-ylimethyl)-2-methyl-2H-
indazole-3-carboxamide (Compound No. 12)

(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 =2-F,R4 =H,
R5=H, R6 + R7 =-CH-CHz-,n=1,p=2, m=2,Y =CH, W=N)

12a) {1-[2-(2-fluorophenylethyl]-4-piperidine)methanamine
(Compound XI: R3 = 2-F, R4 = H, R6+R7 = -CH,-CH,-, Y = CH, W =
N,n=1,p=2 m=2)




(Conmpound X; R1L = H R2 = CH2CHI) The conpound was obtai ned according to
the procedure described in Exanple |a) using as reactants the nethyl ester
of 1H(2H)-inclazol e-3- carboxylic acid (7.4 g; 49.9 mmol) and ethyl brom de
(3.73 m; 50 mmol). 4.5 g of methyl ester of

2-et hyl - 2H- i ndazol e- 3-car boxylic acid was obtained. 1H NVR (5, DMSO de):
1.55 (t, J=7.3 Hz, 3 H), 4.09 (s, 3H), 4.62 (q, J=7.3 Hz, 2 H), 7.2-7.4 (m
1H, 7.5-7.6 (m 1), 7.7-7.8 (m 1), 7.9-4?._1 (m 1H). 13b)

2- et hyl - 2H- i ndazol e- 3- car bonyl chl ori de Conpound Il1l: RL = H R2 =
CH2CH3, zZz = d) The conpound was obt ai ned accor di ng to the procedure

descri bed in Exanp usi n ct ant . .ester of

2- et hy1- 2H i ndazol @3242%&59{9?’9%“@8{*& =4 '%g}fgs a P'Be Y2S PR D ) |

3.5 g of 2-ethyl adddrding & tegracadurd daydribelli® Exaieplkard) Using asheattang. 1H NVR
(5, DIVBOde) 1 7.3-7.4 (m

1H), 7.5-7. o Nhanydrop- %szzﬁﬁy'@?tHg'ﬁNsi’h@ni'g’%myﬂﬁﬁﬂam‘”?é%%3TJ)
N (f1-12-(4- fl uowmmyfmhwmmtm)@ ﬂudxbbé‘i‘?ie'ﬁé'(?ﬂa g€t1b)H1m8b'|l ndazol e- 3-¢

ar boxam de hydroch| or| ound was obt ai ned asidescribed in
Exanpl e 7e) using 24 &qfl[zi&ﬂwmpébqhﬂhﬂﬁm’p'W%ﬁh?lﬂ%m(’%%I e 13b)
(1.06 9:5.4 mol yptaipndqls2- (4-f uorophenyeet hyll 4- pi peri di ne nmet hanam ne
(Example 7d) (1.1 r’rg

N- ({142- (4-f1 uor opﬂhHMFe(ﬁaﬁq%J péﬁrhﬂﬁm ). }h%?hy m.-), 2.4-3.0 (m,

et hyl - 2H i ndazol ¢33, gegja@@{m hydrochl ori de was obt ai ned mp. = 182-186C

- 43 - Elenental anal 4H29N4A0F. HCI CHNC Found
RS- Mot heaetniiviparidind-pimetny i S medhyl-2H-

indazole-3-carboxamide

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl
chloride (Example 1b) (880 mg; 4.5 mmol) and 1-[2-(2-
fluorophenyl)ethyi]-4-piperidine methanamine (Example 12a) (1.06 g;

4.5 mmol).
350 mg of N-({1-[2-(2-fluorophenyl)ethyl]piperidin-4-yl}methyl)-2-(2-
methoxyethyl)-2H-indazole-3-carboxamide was thus obtained.
m.p. = 128-130°C
Elemental analysis for C23H27N40OF

C H N
Found % 70.21 6.79 14.39
Calculated % 70.03 6.90 14.20

'H-NMR (DMSO-dg, & ppm): 1.15-1.35 (m, 2 H) 1.50-1.83 (rﬁ, 3 H) 1.97
(t, J=10.82 Hz, 2 H) 2.42-2.57 (m, 2 H) 2.77 (t, J=7.60 Hz, 2 H) 2.94 (d,
J=10.82 Hz, 2 H) 3.25 (t, J=6.28 Hz, 2 H) 4.28 (s, 3 H) 7.06-7.38 (rh, 6
H) 7.67 (d, J=8.77 Hz, 1 H) 7.77 (d, J=8.18 Hz, 1 H) 8.54 (t, J=5.70 Hz,
1 H).
Example 13
2-ethyl-N-({1-[2-(4-fluorophenyl)ethyllpiperidin-4-ylimethyl)-2H-indazole-
3-carboxamide hydrochloride (Compound No. 13)




64.60 6.54 12.69 8.04 Calcul ated % 64.78 6.80 12.59 7.97 1H NWR ( DVSO-4,
.5 ppm: 1.46 (t, J=7.27 Hz, 3 H 1.51-1.75 (m 2 H 1.91 (br. s., 3 H
2.66-3.84 (m 10 H 4.68 (q, ../=7.27 Hz, 2 H 7.08-7.39 (m 6 H 7.70 (d,
J=8.59 Hz, 1 H 7.80 (d, J=8.26 Hz, 1 H) 8.65 (t, .J=5.28 Hz, 1 H) 10.30
(br. s., 1 H. Exanple 14

N-1.142-(4-fl uorophenyfl ethyll piperidin-4-yl}-2-nethyl-2Hindazol e- 3-

car boxani de hydrochl ori de (Conpound No._34) (Conpound |: Rl = H R2 = CH3,
X=-C(O)N(R5)-, R3=4-F, M =H RS =H R6 + Rt = -CH2-CH2-, n =0, p =
2, m=2, Y=CH W=N 14a) 142-(4-fluorophenyl)ethyll pi peridi ne-4-am ne

(Compound I: R1 = H, R2 = CH,CHs, X = -C(O)N(R5)-, R3 = 4-F, R4 =
H,R5=H, R6 + R7=-CHy-CHy-, n=1,p=2,m=2,Y=CH W=N)
13a) methyl ester of 2-ethyl-2H-indazole-3-carboxylic acid

(Compound X; R1 =H, R2 = CH,CHj3) - ;

The compound was obtained according to the procedure described in
Example 1a) using as reactants the methyl ester of 1H(2H)-indazole-3-
carboxylic acid (7.4 g; 49.9 mmol) and ethyl bromide (3.73 mi;

50 mmol).

4.5 g of methyl ester of 2-ethyl-2H-indazole-3-carboxylic acid was
obtained.

'H-NMR (5, DMSO-dg): 1.55 (t, J=7.3 Hz, 3 H), 4.09 (s, 3H), 4.62 (q,
J=73 Hz, 2 H), 7.2-7.4 (m, 1H), 7.5-7.6 (m, 1), 7.7-7.8 (m, 1), 7.9-8.1
(m, 1H).

13b) 2-ethyl-2H-indazole-3-carbonyl chloride

(Compound lll: R1 = H, R2 = CH,CH3;, Z=Cl)

The compound was obtained according to the procedure described in
Example 1b) using as reactant the methyl ester of 2-ethyl-2H-indazole-
3-carboxylic acid (Example 13a) (4.0 g; 19.6 mmol).

3.5 g of 2-ethyl-2H-indazole-3-carbonyl chloride was thus obtained.
'H-NMR (8, DMSO-dg): 1.51 (t, J=7.3 Hz, 3 H), 4.59 (q, J=7.3 Hz, 2 H),
7.3-7.4 (m, 1H), 7.5-7.6 (m, 1), 7.7-7.8 (m, 1), 7.9-8.1 (m, 1H),
13c¢) N-({1-[2-(4-fluorophenyl)ethyl]piperidin-4-yl-methyl)-2-ethyl-2H-
indazole-3-carboxamide hydrochloride

The compound was obtained as described in Example 7e) using 2-
ethyl-2H-indazole-3-carbonyl chloride (Example 13b) (1.05 g; 5.4 mmol)
and 1-[2-(4-fluorophenyl)ethyl]-4-piperidine methanamine (Example 7d)
(1.1 g; 5.4 mmol).

190 mg of N-({1-[2-(4-fluorophenyl)ethyl]piperidin-4-yl}methyl)-2-
ethyl-2H-indazole-3-carboxamide hydrochloride was obtained.

m.p. = 182-186°C




(Conpound XI: R3 = 4-F, R4 = H R6+R7 = -CH2-CH2-, Y =CH WN, n =0, p =
2, m= 2) Benzal dehyde (21.29; 0.2 nol) was added, dropwi se, to a
sol ution of 4-am nopiperidine (20 g; 0.2 nol) in toluene (80 ml). The

solution thus obtained was stirred at room tenperature.

After 3 h the

sol vent was renoved by evaporation at reduced pressure and the residue was
taken up twice with toluene. 31 g N-(phenyl net hyl ene) pi peri di ne-4-am ne was
thus obtained, and was used in the subseggent reactions w thout further
10 mmol ) was used,
together with 1-(2-

purification. An aliquot of this product (1.88 g,
according to the procedure described in Exanple 7d),

1.3 g of

br onoet hyl y4-f | upf obe zene g; 10 nol).

142- (4-f1 uoropheE{ﬂ"T' ﬂ'ﬁﬂaﬁggymﬁ‘ézﬁ&%ﬁ% gé\lf\/as t hus obtai ned, and was
used for the next reaction withgut furthei purificai on.
de hydr ochl or 1 dBSUN rg 7 T compoufiums obt b Ad as
Exanpl e 7e) usi ngarsigteh® ant ssL7get hyl- 3tgd ndazol ¢ 8gcar bonyy, 97ch| ori de

Exanpl e | b) (1. |
(24471 1 uor ppheny TR IR GOMECHEN SoHRR: 446 tnksT AR ¥) 16271728 3H)5. g
nol ) . 305 my1@f (br.s., 3H§266 384(m 1OH 468(q, J=7.27 Hz, 2 H) 7.08-7.39

N-(112-(4- quoro hen oetgjy
de hydrochl ori de b A

C22H25N40F. HC g15_fgmg1%)6@._§{p(b§_ éH |’l§ 29 8.54
Example 14

2H ndaz

g Sk, b 7 4 LT

13b)3| .
n 3_
"GEH Toea n A

S4(t

| e- 3- car boxam
anal ysis for

N-{1-[2-(4-fluorophenyl)ethvllpiperidin-4-yl}-2-methyl-2H-indazole-3-

carboxamide hydrochloride (Compound No. 14)

(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 =4-F, R4 = H,
R5=H,R6 + R7 =-CHy-CH,-, n=0,p=2,m=2,Y=CH, W=N)

14a) 1-[2-(4-fluorophenylethviipiperidine-4-amine

(Compound XI: R3 = 4-F, R4 = H, R6+R7 = -CH,-CH,-, Y = CH, W =

N,n=0,p=2 m=2)

Benzaldehyde (21.2 g; 0.2 mol) was added, dropwise, to a sdlytion of
4-aminopiperidine (20 g; 0.2 mol) in toluene (80 ml). The solution thus
obtained was stirred at room temperature. After 3 h the solvent was

removed by evaporation at reduced pressure and the residue was taken
up twice with toluene. 31 g N-(phenylmethylene)piperidine-4-amine was
thus obtained, and was used in the subsequent reactions without further
purification.

An aliquot of this product (1.88 g, 10 mmol) was used, according to
the procedure described in Example 7d), together with 1-(2-
bromoethyl)-4-fluorobenzene (Example 7¢) (2.03 g; 10 mol).

1.3 g of 1-[2-(4-fluorophenyl)ethyl]piperidine-4-amine was thus
obtained, and was used for the next reaction without further purification.
14b) N-{1-[2-(4-fluorophenyl)ethylpiperidin-4-y[}-2-methyl-2H-indazole-
3-carboxamide hydrochloride




Cal cul ated % 63.38 6.29 13.44 8.50 1H NWVR (DMSO-d6, 6 ppm: 2.09 (br. s.,
4 H 2.72-3.83 (m 8 H) 4.09 (br. s., 1 H 4.29 (s, 3 H 7.08-7.26 (m 3 H)
7.32 (t, J=7.10 Hz, 3 H) 7.68 (d, J=8.59 Hz, 1 H) 7.75 (d, J=8.26 Hz, 1 H)
8.78 (br. s., 1 H 10.63 (br. s., 1 H). Exanple 15

N41-12- (4-fl uorophenyfl et hvgovrrolidin-3-yll-2-nethyl-2Hindazol e- 3-

car boxam de (Conmpound No. 15) (Conpound I: R1 = H R2 = CH3, X =
-C(O)N(R5)-, R3 =4-F, R4 = H RS =H Rgsut+ RT = -CH2-CH2-, n =0, p=1 m
=2, Y=CH W=N 15a) 112-(4-fluorophenypet hvbW ol i di ne-3-am ne
(Conpound XI: R3 = 4-F, R4 = H R6+R7 = -CH2-CH2-, Y =CH W= N, n = 0,p=

1, ne2) Benzal dghyde (21. 0. 20 nol s added, drgpw se. to a

sol uti on of 3-am ﬁﬁbé//f:?rﬁ ?‘(’ﬂcﬁ‘@g% &V?@ea;asd).ef\éﬁ%ﬁi'ﬁdﬁ?wpg? 35%%3'?%63 m). The
so: ution thus oblteabﬁﬁwls mtﬁylim-mdaﬁlea%md é mbﬂ@@(@camﬁ%@ esrs]) 3 h _tge

sol vent was renoye vaporati reduce ressure and the residue was
taken up twice V\%tﬂs 9%@-8@?{59’5 ?'Id3[}&?%‘ﬂH@Wf‘ﬁﬁY'%ﬁ‘\aﬁ?@eﬂgﬂ%‘}'?@ﬂ%- 3- anine
was thus obtai ne@xammbmm@(uis]egi, 5_@@6}§ﬁquent (rjeacti(ons w t hout flu;ther
purification. -45 - An i_quot of thi roduct,. (1. , 10 was
used, according to395n@9;5’rf(5‘4:’§dﬂ3r 'fWQWB@SGtﬁW]%W' —yé— 'r,"eE’Hbgg‘F)\er with
1-(2- bronoet hyl hd4zdi&BsRESRARAE hidrsaBlide was tHud, dbtsined0 Mol ) . 1.49 of
142- (4-f1 uor ophenypet hé%lg irrolidine-3-amne was thus obtained, and was

used in the nextMkact hout further purification. 15b)

N-{142- (4-f1 uor opRaHkal BN SRy ¢2HZEN¥GA @ et hyl - 2H-i ndazol e3- car boxam
de

C H N Cl
Found % 63.20 6.44 13.29 8.54
Calculated % 63.38 6.29 13.44 8.50

"H-NMR (DMSO-dg, 3 ppm): 2.09 (br. s., 4 H) 2.72-3.83 (m, 8 H) 4.09
(br.s., 1H) 4.29 (s, 3H) 7.08-7.26 (m, 3 H) 7.32 (t, J=7.10 Hz, 3 H)
7.68 (d, J=8.59 Hz, 1 H) 7.75 (d, J=8.26 Hz, 1 H) 8.78 (br. s., 1 H) 10.63
(br.s., 1 H). ‘
Example 15
N-{1-[2-(4-fluorophenyl)ethyllpyrrolidin-3-yl}-2-methyl-2H-indazole-3-
carboxamide (Compound No. 15)
(Compound I: R1 = H, R2 = CHs, X = -C(O)N(R5)-, R3 =4-F, R4 = H,
R5=H,R6 +R7 =-CHz-CHs-,n=0,p=1,m=2,Y =CH, W=N)
" 15a) 1-[2-(4-fluorophenyl)ethyllpyrrolidine-3-amine

(Compound XI: R3 =4-F, R4 = H, R6+R7 = -CH,-CHy-, Y =CH, W =
N,n=0,p=1,m=2)

Benzaldehyde (21.2 g; 0.20 mol) was added, dropwise, to a solution
of 3-aminopyrrolidine (17.2 g; 0.20 mol) in toluene (80 ml). The solution
thus obtained was stirred at room temperature. After 3 h the solvent
was removed by evaporation at reduced pressure and the residue was
taken up twice with toluene. 21 g N-(phenylmethylene)pyrrolidine-3-
amine was thus obtained, and was used in subsequent reactions

without further purification.



The conpound was obtai ned as described in Exanple 7e) using as reactants

2- et hyl - 2H-i ndazol e- 3-car bonyl chloride (Exanple Ib) (1.39; 6.7 mml) and
142- (4-fl uorophenyl)ethyl ] pyrrolidine-3-amne (Exanple 15a) (1.4 g; 6.7

mol ) . 235 ng of

N-{142- (4-f | uorophenypet hyl i pyrrolidin-3-y11-2-nethyl - 2H ndazol e- 3- car boxam
| de was thus obtained. mp. = 117-119C El enental analysis for C21H23N4OF
Found % 69. 01 6.44 15.29 Calcul ated % 68483 6.33 15.29 1H NMR (DVBO-d6, 5
ppm: 183 (dddd, J=13.01, 7.67, 5.70, 5.48 Hz, 1H) 211226(m 1 H
2.53-2.82 (m 7 H 2.92 (dd, J=9.35, 7.31 Hz, H 4.27 (s, 3 H 4.39-4.53

(317085 1 Lol Ml 38, 0 Ao Bdbog D,
J=8.33, 1.17, 1.2 prEcedlrddestribdd (WExampledTd) Hogethetith Banpl e 16
(';;E %éiagnlldfal l(Jg(r)O hﬁ}%ﬂmbhyﬁ%&rogenzene%xa%i)l}e 720) r@b?}waH-l ?dazol e-3-
1.4 g of 1-[2-(4-fluorophenyl)ethyl]pyrrolidine-3-amine was thus
obtained, and was used in the next reaction without further purification.
15b) N-{1-[2-(4-fluorophenyl)ethyllpyrrolidin-3-yl}-2-methyl-2H-indazole-
3-carboxamide
The compound was obtained as described in Example 7e) using as
reactants 2-methyl-2H-indazole-3-carbonyl chioride (Example 1b)
(1.3 g; 6.7 mmol) and 1-[2-(4-fluorophenyl)ethyl]pyrrolidine-3-amine
(Example 15a) (1.4 g; 6.7 mmol).
235 mg of N-{1-[2-(4-fluorophenyl)ethyl]pyrrolidin-3-yl}-2-methyl-2H-
indazole-3-carboxamide was thus obtained.
m.p. = 117-119°C
Elemental analysis for C21H23N40F

C H N
Found % 69.01 6.44 15.29
Calculated % 68.83 6.33 15.29

'H-NMR (DMSO-dg, 5 ppm): 1.83 (dddd, J=13.01, 7.67, 5.70, 5.48 Hz, 1
H) 2.11-2.26 (m, 1 H) 2.53-2.82 (m, 7 H) 2.92 (dd, J=9.35, 7.31 Hz, 1 H)
4.27 (s, 3 H) 4.39-4.53 (m, 1 H) 7.03-7.13 (m, 2 H) 7.19 (ddd, J=8.33,
6.58, 0.88 Hz, 1 H) 7.25-7.35 (m, 3 H) 7.66 (ddd, J=8.50, 1.00, 0.80 Hz,
1 H) 7.71 (ddd, J=8.33, 1.17, 1.02 Hz, 1 H) 8.64 (d, J=7.02 Hz, 1 H).
Example 16
N-{1 -[2-(4-f|uorophenvl)ethyl]piperidin-3-vl}-2-methvl—2H~indazole—3-
carboxamide (Compound No. 16)

(Compound I: R1 = H, R2 = CHs, X = -C(O)N(R5)-, R3 = 4-F, R4 = H,
R5=H, R6 + R7 = -CH;-CH,-CH»-,n=0,p=1,m=2,Y =CH, W=N)
16a) 1-[2-(4-fluorophenyl)ethyl]piperidine-3-amine




(Conpound!: RlL = H R2 = CH3, X = -C(O)N(R5)-, R3 = 4-F, R4 = H R5 = H,
R6+ R7 = -CH2-CH2-CH2-, n = 0, p=1, m= 2, Y:CH W= N) 16a)
142- (4-f1 uor ophenyhet hyI | pi peridi ne-3-an ne -46 - (Conpound Xl: R3 =

4-F, R4 = H R6+R7 = -CH2-CH2-CH2-, Y =CH W=N n =0, p=1, m= 2)
Benzal dehyde (21.2 g; 0.2 nol) was added, dropw se, to a solution of

3-am nopi peridine (20 g; 0.2 nol) in toluene (80 nml). The solution thus
obtai ned was stirred at roomtenperaturegifter 3 h the solvent was renoved
by evaporation at reduced pressure and the residue was taken up twice with
tol uene. 29 g N-(phenyl net hyl ene) pi peri di ne-3-am ne was thus obtained, and

At quot of thi's or deitbound KE R 98 Rt IR Rl e ftsbbeng 1 8% ne

b ooet nyl ) a1 %doﬂé)g EJ"?:E'E’”'(13 e 70 (2 0t 10, e
112-(4-f|>luoropheny FB%%@‘F%]VHFF‘EX&IH)@@ Qﬁé 4&9 t]’mgv'%%%? ﬁQ'H%OQPENI\/R (6
ppm CDC13): 1. 0@-amidbpipstidife R0 g:2.26ndl) BQoluBhe (80thl). BhdGoluflor’thusm 4 H)

16b
N—()l 42- ( 4- f 1 uor SpIRIRFRTSimesiatrapmdemperaiyre. Aftaes Rybe splveMdeSol e3- car boxa

nm de The conpeatigvattsy QRipdrtRA AvedlRearproedird Qn&ﬁ%‘i’@hﬁu@@&asuéké’rg as
reactants 2-nethyl - 2H i ndazol e- 3- carbonyl chloride ( Ie lb)r‘féﬂ 13 g;

5.8 mol) and 1- pziwewfbdpl&sn@raﬁa@f\hgﬂh]eaviﬁ@thséﬁmmee%ﬁw S-FHREWASe 16a)

(1.3 g; 5.8 ml }ys obtARedrRfwas used jn the subsequent reactions without further
N-(112-(4-fl uorophenyl Yethyl | pyrrol i di n-3-y1}-2-net hyl - 2H ndazol e- 3- car boxa

ni de was thus obPHifif8§ONm p. = 194-197C El emental analysis for C22H25NAOF
Found % 69. 31 6. 64a44iddbt of this product (1.88 g, 10 mmol) was used, according to

the procedure described in Example 7d), together with 1-(2-
bromoethyl)-4-fluorobenzene (Example 7c) (2.0 g; 10 mmol).

1.5 g of 1-[2-(4-fluorophenyl)ethyllpiperidine-3-amine was thus
obtained.
'H-NMR (5 ppm, CDCls): 1.00-2.20 (m, 8 H), 2.40-2.90 (m, 7 H), 6.80-
7.20(m, 4 H)
16b) N-{1-[2-(4-fluorophenyl)ethylpyrrolidin-3-yl}-2-methyl-2H-indazole-
3-carboxamide

The compound was obtained as described in Example 7e) Lsing as
reactants 2-methyl-2H-indazole-3-carbonyl chloride (Example 1'b)
(1.13 g; 5.8 mmol) and 1-[2-{4-fluorophenyl)ethyl]piperidine-3-amine
(Example 16a) (1.3 g; 5.8 mmol). '

335 mg of N—{1-[2—(4-ﬂuorophenyl)ethyl]pyrrolidin—3—y!}—2-methyl-2H-
indazole-3-carboxamide was thué obtained.

m.p. = 194-197°C
Elemental analysis for C22H25N40F

C H N
Found % 69.31 6.64 14.79
Calculated % 69.45 6.62 14.73



Cal cul ated % 69.45 6.62 14.73 - 47 - 1HNWR (DVBO-d5, 5 ppm: 1.38-1.64
(m 2H 1.66-1.92 (m 2 H 2.05- 2.26 (m 2 H 2.53-2.62 (m 2 H
2.67-2.82 (m 3 H 2.95 (d, J=8.18 Hz, 1 H 3.94-4.13 (m 1 H) 4.28 (s, 3
H 7.00- 7.11 (m 2 H 7.15-7.38 (m 4 H) 7.67 (d, J=8.48 Hz, 1 H 7.72 (d,
J=8.18 Hz, 1 H 8.30 (d, J=8.30 Hz, 1 H. Exanple 17

2-met hyl - N-f (14244-(trifluoronethyl)phenyl |l ethyl)piperidin-4-yl)nmethYll-
2H i ndazol e-3-carboxam' de (Conpound No._J#) (Conpound I: Rl = H R2 = CH3,
X = C(O)N(RS) R3 =4-CF3, Rd =H RO =H R6 +R7 =-CH2-CH2-, n =1, p
2, m= 2, CH W N) 17a)

cénéif}ﬁd“x{' L “ﬂﬂ@f’%@wééﬁsﬂ% oL s L6F g2 B 6 SE e R, o
z 21 m2142)t fI226 m, 2H)253-262(m t2H)|267282(m 3H)295(c€ J=8.18 Hz,

r n
pr fapai ed a((:colrdljﬁg| 3?%%&@% gé‘é @G‘ §}L"B ﬁ@@'fjl}]{“@m 1%7&??? ?ﬁ\évaZs
reactants N-hexahyrep(d-R84aHRAY AEY Tl (d Nk g Heet Ry Bixdeaes£8180¢iz( 2. 369; 10
mmol ), and 1-(2- brom)ethy ) - 4- (trlfluororrethypbenzene (2.5 g; 10 mmol).

1.8 g of 1-(1- {thﬂ (trifluoromethyl)phenyl]ethyl}piperidin-4- yOrethanan ne
was obtai ned, and was used for the nexfami®i@qyyi on without further

purification, _ L
2-methyl-N-[(1-{2-[4-(triflucromethyl)phenyllethyllpiperidin-4-yl)methyl]-
2H-indazole-3-carboxamide (Compound No. 17)
(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 =4-CF3, R4 =H,
R5=H,R6 + R7=-CH,-CHa-, n=1,p=2,m=2,Y=CH, W=N)
17a) 1-(1-{2-[4-(triflucromethyl)phenyllethyl)piperidin-4-ylimethanamine
(Compound XI: R3 = 4-CF3, R4 = H, R6+R7 = -CHx-CH»-, Y = CH, W
=N,n=1,p=2, m=2)
1-(1-{2-[4-(trifluoromethyl)phenyl]lethyl}piperidin-4-yl)methanamine
was prepared according-to the procedure described in Example ;7d)

’“I—‘II

using as reactants N-hexahydro-4-pyridinylmethyi-N-
phenylmethylidene-amine (2.36 g; 10 mmol), and 1-(2-bromoethyl)-4-
(trifluoromethyl)benzene (2.5 g; 10 mmol).

1.8 g of 1-(1-{2-[4-(trifluoromethyl)phenyllethyl}piperidin-4-
yl)methanamine was obtained, and was used for the next reaction
without further purification,
17b) 2-methyl-N-[(1 -{2-[4-(triﬂuoromethvl)phenvllethvl}piperidin-4—
yhmethyl]-2H-indazole-3-carboxamide .

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl—2H-indazole—B—carbonyl
chloride (Example 1b) (1.28 g; 6.6 mmbl) and 1-(1-{2-[4-
(trifluoromethyl)phenyllethyl}piperidin-4-yl)methanamine (Example 17a)
(1.8 g; 6.6 mmol).

415 mg of 2-methyl-N-[(1-{2-[4-(trifluoromethyl)phenyl]ethyl}piperidin-
4-yl)methyl]-2H-indazole-3-carboxamide was thus obtained.




17b) 2-nmethyl - N-1(14244-(trifluoronethyl)phenyllethyll piperidin-4-

vOnet hyl | - 2H- i ndazol e- 3- car boxam de

to the procedure described in Exanple 7e) using as reactants
2- met hyl - 2H i ndazol e- 3-carbonyl chloride (Exanple 1 b) (1.28 g; 6.6 mmol)
and 1-(1-{244-
(Exanple 17a) (1.8 g; 6.6 mmol). 415 ng of
2-methyl - N-[ (1-{244-(trifluoronethyl)phemygl ]ethyl}piperidind-yl)nmethyl]-2H
i ndazol e- 3- car boxam de was thus obtained. - 48 - mp. = 174-176C El enent al
anal ysis for C24H27NAOF3 Found % 64.71 6.29 12.59 Cal cul ated % 64.85 6. 12

12.60 ' H NWR (

(t,

J=10. 82 Hz,

(trifluoronethyl)phenyl]ethyl}piperidin-4-yOret hanam ne

DVEO- d £ 1.14-1.34 (m 2 H) 1.52-1.81 (m 3 H 1.97
?-%'27%‘375@3:8.00 Hz, 2(H) 2.?)3 (t, J:7.45(Hz, ZH)H)

The conpound was obt ai ned accordi ng

2.95

(d, 4.1=11.11 HzEleméhtalRardlys(s for C28H2AN4RF32 H) 4.29 (s, 3 H) 7.16- 7.25
(m 1 H 7.27-7.35 (m 1 H 7.4?:(d, Jza.g Hz, 2 7.62 (d, J=8.18 Hz, 2
7.7 Hz,

H 7.67 (d, J=8.77 Hz: 1 H)

: (d, J=s. 1 HY8.54 (t, J=5.70 Hz, 1
Found % 64.71 6.29 12.59
Calculated % 64.85 6.12 12.60

'H-NMR (DMSO-dg, & ppm): 1.14-1.34 (m, 2 H) 1.52-1.81 (m, 3 H) 1.97
(t, J=10.82 Hz, 2 H) 2.54 (t, J=8.00 Hz, 2 H) 2.83 (t, J=7.45 Hz, 2 H)
295, J=11.11 Hz, 2 H) 3.25 (t, J=6.14 Hz, 2 H) 4.29 (s, 3 H) 7.16-
7.25(m, 1 H)7.27-7.35 (m, 1 H) 7.46 (d, J=8.18 Hz, 2 H) 7.62 (d,
J=8.18 Hz, 2 H) 7.67 (d, J=8.77 Hz. 1 H) 7.77 (d, J=8.48 Hz, 1 H) 8.54
(t, J=5.70 Hz, 1 H).
Example 18
N-{1-[2-(2-fluorophenyl)ethyl)piperidin-4-yl}-2-methy!-2H-indazole-3-
carboxamide (Compound No. 18)
(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3 =2-F, R4 = H,
R5=H,R6 + R7 =-CHx-CH,-, n=0,p=2, m=2,Y=CH, W=N)
18a) 1-[2-(2-fluorophenyl)ethyllpiperidine-4-amine

(Compound XI: R3 = 2-F, R4 = H, R6+R7 = -CH,-CH,-, Y = CH, W =
N,n=0,p=2,m=2) _

The product was prepared using the procedure described in Example

7d) using as reactants N-(phenylmethylene)piperidine-4-amine
(Example 14a) (1.8 g; 10 mmol) and 1-(2-bromoethyl)-2-fluorobenzene
(2.5 g; 10 mmol).

1.3 g of 1-{2-(2-fluorophenyl)ethyl]piperidine-4-amine was thus
obtained, and was used for the next reaction without further purification.
18b) N-{1-[2-(2-fluorophenyl)ethyllpiperidin-4-yi}-2-methyl-2H-indazole-
3-carboxamide

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl




Exanpl e 18

N- (142-(2-fl uorophenyhet hyl ) pi peri di n- 4-0- 2- net hyl - 2H i ndazol e- 3-

car boxam de (Conmpound No. 18) (Conmpound I: Rl1 = H R2 = CH3, X =
-C(O)N(R5)-, RB3 =2-F, RA =H R5 =H R6 +R7/ =-CHR-CH2-, n=0, p =
=2, Y=CH W=N 18a) 1-12-(2-fluorophenyl)ethyljpiperidine-4-am ne
(Compound XI: R3 = 2-F, R4 = H R6+R7 = -CH2-CH2-, Y =CH W=N n =0, p
=2, m= 2) The product was prepared_pygi ng the procedure described in
Exanpl e 7d) using as reactants N (phenyl nethyl ene) pi peri di ne-4-am ne
(Exanmple 14a) (1.8 g; 10 mmol) and 1-(2-bronoethyl)-2-fluorobenzene (2.5 g;

obt ainell and ved ICEdERET PP D0 G SRAVED 04 BEREt i fher pur i cati o
18b) fluorophenyl)ethyllpiperidine-4-amine SExamp!e 18a) (1.3 g; 5.8 mmol).
el '

N-{112- (2-fl uoroph piperidin-4-y1l-2-pethyl-2H-1 ndazol e3- car boxam
de  The conpound éa-(gékeemhﬁayll%hﬁm@eﬂ%cﬂ@éﬂa ¥e 'ﬁ‘bed in

Exanpl e 7e) usi nadagld-8aatiskamide WS MUs-obthingéglazol e- 3- carbonyl - 49 -
chloride (Exanple I'b) (1.14 5.8 mmol) and 1-[2-(2-

f I uor ophenyl ) et P} Fi 188r188°Re- 4- ami ne (Exanple 18a) (1.3 g; 5.8 mol).

188 ng of Elemental analysis for C22H25N4OF , ,
N-(142-(2-fl uorophenypet hyl'j pi peridi n-4-y11-2-nethyl - 2Hi ndazol e- 3- car boxam
de was thus obtained. mp. = 1649-166C El eifental analysis for C22H25N4OF

Found % 69.61 6.59 14.59

Calculated % 69.45 6.62 14,73

'H-NMR (DMSO-dg, 5 ppm): 1.64 (qd, J=11.55, 3.07 Hz, 2 H) 1.89 (d,
J=11.98 Hz, 2 H) 2.13 (t, J=10.96 Hz, 2 H) 2.54 (t, J=8.48 Hz, 2 H) 2.79
(t, J=7.60 Hz, 2 H) 2.95 (d, J=11.69 Hz, 2 H) 3.73-3.98 (m, 1 H) 4.27 (s,
3 H) 7.07-7.39 (m, 6 H) 7.66 (dt, J=8.70, 0.91 Hz, 1 H) 7.73 (dt, J=8.40,
0.91 Hz, 1 H) 8.48 (d, J=7.70 Hz, 1 H).

Example 19
N-{2-[4-(4-fluorophenyl)piperidin-1-yllethyl)-2-methyl-2H-indazole-3-
carboxamide (Compound No. 19)

(Compound I: R1 = H, R2 = CH3, X = -C(O)N(R5)-, R3=4-F, R4 = H,
R5=H, R6 +R7 =-CH-CH,-, n=2,p=2,m=0,Y =N, W= CH)

19a) N-(2-aminoethyl)4-(4-fluorophenyl)piperidine

(Compound II: R5=H, R6 + R7 =-CH2-CHz-, R3=4-F, R4 =H, Y =
NNW=CH,n=2,p=2 m=0)

K2CO3(1.61 g, 11.7 mmol) was added in small portions to a solution
containing 4-(4-fluorophenyl)piperidine (1.05 g, 5.85 mmol) in :
anhydrous acetone (25 ml). Then a solution of (2-
bromoethyl)phthalimide (164 g, 6.44 mmol) in anhydrous acetone
(25 ml) was added slowly to the mixture while it was stirred at room
temperature. At the end of addition (30 min) the mixture was heated to

the reflux temperature for 24 h.

2, m




Found % 69.61 6.59 14.59 Cal cul ated % 69.45 6.62 14.73 1H NR (DVBO-d6, 6
ppm: 1.64 (qd, J=11.55, 3.07 Hz, 2 H 1.89 (d, J=11.98 Hz, 2 H 2.13 (t,
J=10.96 Hz, 2 H 2.54 (t, J=8.48 Hz, 2 H 2.79 (t, J=7.60 Hz, 2 H) 2.95 (d,
J=11.69 Hz, 2 H 3.73-3.98 (m 1 H 4.27 (s, 3 H 7.07-7.39 (m 6 H) 7.66
(dt, 1=8.70, 0.91 Hz, 1 H 7.73 (dt, J=8.40, 0.91 Hz, 1 H) 8.48 (d, 1=7.70
Hz, 1 H. Exanple 19 .

N-{2 14- (4-fl uorophenyl ) pi peridin-1-vile g—)h ) -2-met hyl - 2H i ndazol e- 3-

car boxam de (Oorrpound No. 191 (Conpound I RL = H R2 = CH3, X =
-C(0)N(R5)-, R3 = 4-F, R& = H RS =H R6 +R7 = -CH2-CH2-, n =2, p=2,m

(Copound i|WR5%H%9?@dpf§9ﬂc%o 6 rekpte b %5"%5%39?433;3% RN W= e n
t_ 2, p = I t2 m = ﬂ.?s&dual $GlGHIB \Zésffﬁbngjnlufbb \ﬁltﬂf@fﬂyl)ac‘égﬁe gnﬂ SWg' 135I00rt : ;)ns
o a solution contai ro eri di ne o
i n anhydr ous ace‘?’gf?&te((g‘g't%)% E& P g%ﬁg *P'“?@ac'ﬂﬁﬁﬁ ﬂ’ﬂ% pht hal i m de
(164 g, 6.44 mMmohvished Wi tAyCatetRE 22006 nliPheRlshongly afafad wikiPBNY to the

(30 n) "t he mi xXGDB ALORBEBM I arahane (8w ARt Hrecoppingd .
organic phases were dried over anhydrous Na,SO, and evaporated at
reduced pressure.

The residue obtained (607 mg) was then dissolved in methanol
(11 ml) and treated with hydrazine monohydrate (2 ml, 41 mmol) at
90°C for 2 h. The reaction mixture was cooled to room temperature,
diluted with dichloromethane (50 ml) and extracted several times with
3N NaOH (5x 15 ml). The organic phase was then rendered anhydrous
with Na,SO, and évapo'rated at reduced pressure. '

400 mg of N-(2-aminoethyl)-4-(4-fluorophenyl)piperidine was thus
obtained, and was used for the next reaction without further purification.
19b) N-{2-[4-(4-fluorophenyl)piperidin-1-yllethyl}-2-methyl-2H-indazole-
3-carboxamide

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl
chloride (Example 1b) (240 mg; 1.22 mol) and N-(2-aminoethyl)-4-(4-
fluorophenyl)piperidine (Example 19a) (400 mg).

190 mg of N-{2-[4-(4-flucrophenyl)piperidin-1-yl]ethyl}-2-methyi-2H-
indazole-3-carboxamide was thus obtained.

m.p. = 1056-107°C
Eiemental analysis for C22H25FN40O

C H N
Found % 69.21 6.62 14.99
Calculated % 69.45 6.62 14.73

'"H NMR (DMSO-dg & ppm): 1.55-1.83 (m, 4 H) 2.05-2.19 (m; 2 H) 2.53-
2.56 (m, 0 H) 2.59 (t, J=6.58 Hz, 2 H) 3.06 (d, J=11.40 Hz 2'H) 3.42-



- 50 - At the end of reaction, the mxture was cooled and filtered. The
resi dual solution was then diluted with ethyl acetate (50 m) and extracted
with 1.5N HCl (3x 20 m). The conbi ned acid phases were washed with ethyl
acetate (2x 10 m) then strongly al kalized with 3N NaCH and extracted with
di chl oronet hane (5x 20 nil). The conbi ned organi c phases were dried over
anhydrous Na2SO4 and evaporated at reduced pressure. The resi due obtai ned
(607 ng) was then dissolved in nethanol_gtl m) and treated with hydrazine
nmonohydrate (2 m, 41 mol) at 90C for The reaction m xture was cool ed
to roomtenperature, diluted with dichloronmethane (50 mM) and extracted

by ous. w th. NS AN Astbigor el bt rate B pRulofRE 3 B a0y or o
N- ( 2- ami noet hyl )7.88 (di-J=8uid lephiery T pRi(per2gd S Eizwa i) BIBTSt,Qlabaiinez, 1 and was

used for the neg_t%reacti on without further purification. 19b)
N-{214- (4-fl uor envfl pi peridin-1-vllethyll-2-nethyl-2H indazol e3-car boxam

i de The co_rrpound was obt ai ned acooggmplg 200 t he procedure descri b_ed in
Exanpl e 7e) using tant S 2- rret hyI -15_ r o  eetﬁwcﬂ%?iggole%bl ori de

(Exanpl e | b) (240

f uor ophenyl ) pi peri di ne (Exaﬁaémoi&ﬂbde((%ﬂndmhd No. 2@90 Mg of
N-{244- (4-fl uorophenyl ) piperidin-I-yliethylT-2-nethyl-2Hi r]id%otgb?) car boxam

i de was thus obt BHPOURM RL"l’ﬂ)ﬁ%ﬁ%%Kﬁ&f@éN(@al%Té H25FN40
Found % 69.21 6. 62Rb4 ﬁ?R@a#zwl BHL289=40p6: $2n =0, Y =N, W =CH)

20a) N-(3-aminopropyl)-4-(4-fluorophenyl)piperidine

(Compound ll: R5 = H, R6+R7 = -CH,-CH,-, R3=4-F, R4 =H, Y =
N,W=CH,n=3,p=2,m=0)

The compound was obtained according to the procedure described in

Example 19a) using as reactants 4-(4-fluorophenyl)piperidine (1.10 g;
6.14 mol) and N-(3-bromopropyl)phthalimide (1.82 g, 6.78 mmol).

1.6 g of N-(3-aminopropyl)-4-(4-fluorophenyl)piperidine was thus
obtained, and was used for the next reaction without further purification.
20b) N-{3-[4-(4-fluorophenyl)piperidin-1-yllpropyl}-2-methyl-2H-
indazole-3-carboxamide

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl
chloride (Example 1b) (236 mg; 1.21 mol) and N-(S-aminoprop):'ll)L4-(4-
fluorophenyl)piperidine (Example 20a) (550 mg). |

120 mg of N-{3-[4-(4-fluorophenyl)piperidin-1-yl]propyl}-2-methyl-2H-
indazole-3-carboxamide was thus obtained.

m.p. = 136-140°C
Elemental analysis for C23H27FN40O

C H N
Found % 69.91 6.72 14.29
Calculated % 70.03 6.90 14.20



2.56 (m 0 H 2.
51 - 3.58 (m 2

14.73 'H NVR (DVMBO-de 6 ppm): 1.55-1.83 (m 4 H) 2.05-2.19.(m 2H) 2.53-
59 (t, J=6. 58 Hz, 2 H 3.06 (d, J=11.40 Hz, 2P1-1) 3.42-
H 4.31 (s, 3 H 7.11 (t, J:8.92Hz 2 H) 7.17-7.37 (m 5
48 Hz, 1 H) 7.92 (d, J=8.48 Hz, 1 H) 8.37 (t, J=5.41 Hz,

H 7.68 (d, J=8.

H) Exanple 20

NA3[ 4- (4-f1 uorophenyl ) pi peridin-1-yllpropyl)-2-nethyl

car boxam de (Co
C(O) N( R5) - R3
0, Y =N, W—

(Compound I'l: R

=3, p = 2m—

rrpound No. 20) (Conmpoundgh:. Rl = H R2 = CHS, X =
4-F, 4 = H R5 = H, +R7:-CHZCHZ-n 3p

20a) N- ( 3- am nopropyl ) - 4- (4 f 1 uor ophenyl | oi peri di ne

51 NIKhR ﬁpzﬁggéo%Bﬁw& %Edq)ﬁ? r?e 66@%5%) h?é%djhg p\r/\(/)ceglljr e

-2H-i ndazol e- 3-

1

m =

n

described in Exatbbeizl 9@)2 H)S‘i 89 (@ * 6FCHA Bl) 4#44«1{ Uuor.gphery, PpHper i di ne

Rl A BT AR R PR O e vt Popr hect

(1.10 g; 6.14
1.6 g of NN(3-a
and was used fo
N-{3-14-(4-fluo
am de

rHEBHPBX ((ERELS ARz HYAqW6 sy Btrg@ 583ﬁﬁ| fitgat §.amMHz, 220Db)

"Qpagny! ) PhRey) 4 p- 71%"7"5)5 R 54y 4AS ng?%m e- 3-carbox

J=8.7 Hz, 2 H) 8.4 (bs, 1 H).

Example 21
N-(1-benzylpiperidin-4-yl)-2-methyl-2H-indazole-3-carboxamide
(Compound No. 21)

(Compound I: R1 =H, R2 = CHs, X = -C(O)N(R5)-, R3=H, R4 =H, R5
=H, R6+R7 = -CH,-CH,-, n=0,p=2,m=1,Y=CH, W=N)

21a) 1-benzylpiperidine-4-amine

(Compound XI; R3=H, R4 = H, R6+R7 =-CH-CH;-, Y =CH, W =
N,n=0,p=2, m=1)

The product was prepared using the procedure described in Example

7d) using as reactants N—[phen{llmethyiene]piperidine-4-amine
(Example 14a) (1.88 g; 10 mmol) and benzyl bromide (1.7 g;"10 mol).
1.7 g of 1-benzylpiperidine-4-amine was.thus obtained, and was
used for the next reaction without further purification. '
21b) N-(1-benzylpiperidin-4-yl)-2-methyl-2H-indazole-3-carboxamide
The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl .
chloride (Example 1b) (1.74 g; 8.9 mmol) and 1-benzylpiperidine-4-
amine (Example 21 a) (1.7 g; 8.9 mmol).
460 mg of N-(1-benzylpiperidin-4-yl)-2-methyl-2H-indazole-3-
carboxamide was thus obtained.
m.p. = 167-169°C
Elemental analysis for C21H24N40O
C H N
Found % 72.21 7.02 16.09




The conpound was obtai ned according to the procedure described in Exanple

7e) using as reactants 2-nethyl-2Hindazol e-3-carbonyl chloride (Exanple

I b) (236 ng; 1.21 nol) and N-(3-am nopropyl):4-(4- fluorophenyopiperidine

(Exanpl e 20a) (550 np). 120 ng of

N- (344- (4-fl uorophenyl) pi peridin-1-yl]propyl}-2-nethyl - 2H ndazol e- 3- car boxa

m de was thus obtained. mp. = 136-140C El enental analysis for C23H27FN40

Found % 69.91 6.72 14.29 Calculated % 70593 6.90 14.20 - 52 - 1H NWR

(CbCl13, 6 ppm: 1.26 (dq, J=12.9, 3.6 Hz, 2 H 1.57 (bd, J =12.9 Hz, m 2
1.84 (g, J =5.7 Hz, 2 H 1.94 (dt, J=11.7, 1.5 Hz, 2.31 (if,

H) 2
J=12.9, 4.4 He, . t, ) =57 H 3.39, (bd, J = 11.7 Hz, 2

3.70 (q, J = 5.4&?4;2"3%3% 51. 4675(%9, 3 H) @'.gélg)(dd, 1J§:§éj4,. 5.4 Hz, 2 6.H)2
(t, J = 8.7 Hz, HINMR (BMSO-&D 5(ppm)L18b (dg.3r=A1%80, MOOLHY, 2 M) 8.82(194 J=8. 7 Hz,

S (L bomzl ot por iz T2 86 40 f71Hz A HIRIES 6-o/=11 69 22 30 5. 2

H) 3.76-3.95 (m, 1 H) 4.27 (s, 3 H) 7.19 (ddd, J=8.18, 6.87, 1.02 Hz, 1
H) 7.24-7.38 (m, 6 H) 7.66 (d, J=8.77 Hz, 1 H) 7.72 (d, J=8.48 Hz, 1 H)
8.48 (d, J=7.89 Hz, 1 H).

Example 22
N-{1-[3-(4-fluorophenylpropyllpiperidin-4-yl}-2-methyl-2H-indazole-3-
carboxamide (Compound No. 22)

(Compound I: R1 = H, R2 = CHs, X = -C(O)N(R5)-, R3 =4-F, R4 = H,
R5 =H, R6+R7 =-CH>-CHyo-, n=0,p=2,m=3,Y =CH, W=N)

22a) 1-[3-(4-fluorophenyl)propyllpiperidine-4-amine

(Compound XI: R3 = 4-F, R4 = H, R6+R7 = -CH,-CH,-, Y =CH, W =
N,n=0,p=2, m=3)

The product was prepared using the procedure described in Example
7d) using as reactants N-(phenylmethylene)piperidine-4-amine
(Example 14a) (1.9 g; 10 mol) and 1-(3-bromopropy!)-4-flucrobenzene
(2.2 g; 10 mmol).

1.8 g of 1-[3-(4-fluorophenyl)propyl]piperidine-4-amine was thus
obtained, and was used for the next reaction without further purification.
22b) N-{1-[3-(4-fluorophenyl)propyllpiperidin-4-yl}-2-methyl-2H-
indazole-3-carboxamide

The compound was obtained according to the procedure described in
Exarhple 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl
chloride (Example 1b) (1.49 g; 7.6 mmol) and 1-[3-(4-
fluorophenyl)propyi]piperidine-4-amine (Example 22a) (1.8 g;

7.6 mmol).

165 mg of N-{1-[3-(4-fluoropheny!)propyl]piperidin-4-yl}-2-methyl-2H-
indazole-3-carboxamide was thus obtained. '
m.p. = 162-165°C



(Conpound No. 21) (Conpound I: Rl =
R4 = H R5 =H R6+R7 = -CH2-CH2-, n p
21a) 1-benzyl pi peri di ne-4-am ne ( und XI; R3 = H R4 = H R6+R7 =
-CH2-CH2-, Y =CH W=N, n =0, p = 2, 1) The product was prepared
usi ng the procedure described in Exanple 7d) using as reactants

Nlphenyl net hyl ene] pi peri di ne-4-am ne (Exanple 14a) (1.889; 10 mmol) and
benzyl bromde (1.7 g;110 nol). 1.7 g5pf 1-benzyl pi peridi ne-4-am ne was
t hus obtai ned, and was used for the next reaction w thout further
purification. 21b)

N- (1- benzyl pi per azol e- 3- car boxam de The
conmpound was obt FW&H‘%%B%‘P’&FE%%AW%'JF@%%Me described in Exanple 7e)
using as reactants 2-methyl-2H Cndazol e- 3Hcar bonyl Nhl oride (Exanple |b)
(1.74 g; 8.9 1- benzy peridin am ne, ( nple 21 a) (1.7 g;
8.9 mol). mg%;”r?érbgf N-(1- 5@ I pi pergaén 4- yI) ﬁ&et hyl - 2H 1 ndazol e- 3-
car boxam de was CHlogatatai ned.7000. = 168d9069C El ererg al anal ysis for
C21H24N40 Found 5 ul oy 416. 08 1H NWR
(DMSO-d6, 5 ppn)wé“’@%&?'%83 %Ppgﬁ 13§5970 ‘ghﬁlﬂ ézg%?é 1(1&1 2 H 2.09
(1t H) J41(2376(7 3 J”—-1H)822H§&d§g2 2@3%&%296%&28722!#& 58.(89=150 Hz, B)H)2. 8’@33 ?5 (gl

S, m
H 7.66 (d, J= 8@'7»’?&1 69 F|)2’7*)?271(%}96jm81¢§4—27%31%) %o@g (3333 189 Hz, 1
H) . 2 H)7.15-7.35 (m, 4 H) 7.66 (d, J=8.48 Hz, 1 H) 7.73 (d, J=8.48 Hz, 1

H) 8.47 (d, J=7.60 Hz, 1 H).

R2 = CH3, X = -C(O)N(R5)-, R3 = H,
=2 m-=1, Y=CH W= N

H
= 0,

Conpo
mE

Example 23
N-({1-[2-(2.4-difluorophenyl)ethyl]piperidin-4-ylimethyl)-2-methyl-2H-
indazole-3-carboxamide (Compound No. 23)
(Compound I: R1 =H, R2 = CHs, X = -C(O)N(R5)-, R3 = 4-F, R4 = 2-F,
R5=H, R6 + R7=-CH,CH-, n=1,p=2,m=2,Y=CH, W=N)
23a) {1-[2-(2,4-difluorophenylethyi]-4-piperidine}methanamine
(Compound XI: R3 = 4-F, R4 = 2-F, R6+R7 = -CHx-CH»-, Y =CH, W
=N,n=1,p=2,m=2)
{1-[2-(2,4-difluorophenyl)ethyl]-4-piperidine}methanamine was
prepared according to the procedure described in Example 7d).u'sing as
reactants N-hexahydro-4-pyridinylmethyl-N-phenylmethylidene Eafmine
(2.0 g; 10 mmol), and 1-(2-bromoethyl)-2,4-difluorobenzene (2.2 g;' 10
mol).
1.9 g of {1-[2-(2,4-difluorophenyl)ethyl}-4-piperidine}methanamine
was obtained, and was used without further purification for the next

reaction.
23b) N-({1-]2-(2,4-difluorophenyl)ethyl]piperidin-4-yl}methyl)-2-methyl-
2H-indazole-3-carboxamide

The compound was obtained according to the procedure described in
Example 7e) using as reactants 2-methyl-2H-indazole-3-carbonyl
chloride (Example 1b) (1.45 g; 7.4 mmol) and {1-[2-(2,4-



Exanple 22 N-{1-13-(4-fl uorophenyl

propyl ] pi peridin-4-y11-2-nethyl-2Hindazol e-3- carboxam de (Conpound No.

22) (Compound 1: R1L = H R2 = CH3, X=-C(O)N(R5)-, R3 =4-F, RA = H R5 =
H R6+R7 = -CH2-CH2-, n =0, p =2, m=3, Y =CH W=N) 22a)

113- (4-fl uorophenyl ) proPvli ni peridi ne-4-am ne (Compound XI: R3 = 4-F,
R4 = H R6+R7 = -CH2-CH2-, Y =CH W=N n=0, p=2, m=3) The
product was prepared using the procedure_ﬁe_scri bed in Exanple 7d) using as
reactants N-(phenyl net hyl ene) pi peri di ne-4-"am ne (Exanple 14a) (1.99; 10
nol ) and 1-(3-bronopropyl)-4-fluorobenzene (2.2 g; 10 mol ). 1.8 g of
143- (4-fl uor ophenyepropyl | pi peri di ne-4-am ne was thus optgj and was
used for the nexEj‘ﬂP@@@ﬁFBYDD%‘X'h‘b'Btpef'GV‘?}{E?thBﬁ?mmﬁégﬁ"ﬁﬂg 2%?% 9g

N-{1- 13- (4-f | uor gph@mdi) pr oPvi | pi peri di n-4-y1} - 2- et hyl - 2Hi ndazol e- 3- car box
am de -The conpound was obtai ned according to the rpr_oc‘e@ure ciezcri bed in
Exanpl e 7e) using a20 MERItNifi1d242 deditiyarophenyhathytpieerdinAntmainyiban or i de
(Exanple I'b) (1. ARusyi-2A-Rda38-B-@msbxbimdd was thus obtained.

fl uorophenyl ) propyl I'pi peri di ne-4-am ne (Exanple 22a) (1.8 g; 7.6 mmol).

165 ng of mp=1 2-126°C

N- (143- (4-f1 uor ophemidi2Rsid BF eesHdENa28F¥ 1} - 2- met hy1- 2Hi ndazol e- 3- car boxa
m de was thus obtal ne(;. m E)% = 162-165C - 54 - Elenental analysis for
C23H27N4OF H N

Found % 66.81 6.39 13.39

Calculated % 66.97 6.35 13.58

'H-NMR (DMSO-dg, 5 ppm): 1.23 (qd, J=11.79, 3.51 Hz, 2 H) 1.48-1.80
(m, 3 H) 1.96 (t, J=10.96 Hz, 2 H) 2.47 (t, J=7.50 Hz, 2 H) 2.74 (t,
J=7.45 Hz, 2 H) 2.93 (d, J=11.40 Hz, 2 H) 3.25 (t, J=6.28 Hz, 2 H) 4.29
(s, 3 H)6.95-7.04 (m, 1 H) 7.09-7.25 (m, 2 H) 7.27-7.42 (m, 2 H) 7.67
(d, J=8.77 Hz, 1 H) 7.77 (d, J=8.18 Hz, 1 H) 8.54 (t, J=5.70 Hz, 1 H).

Pharmacology
Test A

Binding to the rat 5-HTa serotonin receptor was effected using, as
starting material, a preparation of membranes from homogenate of rat
cerebral cortex, preincubated for 15 minutes at 37°C and pretreated
with 100 nM prazosin and 100 nM pyrilamine for preventing binding of
[3H]-ketanserin to the a; adrenergic and H1 histaminergic receptors.

Displacement studies were conducted using 1 nM [3H]-ketanserin as
radioligand. This concentration was selected on the basis of saturation
studies using various concentrations of radioligand (from 0.04 nM to 10
nM) which made it possible to obtain a Bmax of 709.9 nM and a Kd of
1.7 nM. :

The non-specific binding was measured in the presence of 10 uM
methysergide. The assay was conducted in Tris-HCI 50 mM buffer (pH
7.4 at 37°C), with incubation for 2 hours at 37°C. The test compounds



Found % 69. 91 6.79 14.19 Calcul ated % 70.03 6.90 14.20 1H NVR ( DVBO- d6,
PPm: 1.55-1.79 (m 4 H) 1.88 (d, 2H 2.01 (t, J=10.82 Hz, 2 H 2.28 (t,
J=7.16 Hz, 2 H) 2.58 (t, J=7.60 Hz, 2 H) 2.86 (d, J=11.69 Hz, 2 H)

3.71-3.96 (m 1 H) 4.27 (s, 3 H) 7.09 (t, J=8.92 Hz, 2 H) 7.15-7.35 (m 4

H 7.66 (d, J=8.48 Hz, 1 H 7.73 (d, J=8.48 Hz, 1 H) 8.47 (d, J=7.60 Hz,
H) . Exanple 23

N-(1.142-(2, 4-difluoropheiwflethvlloiperggin-4-yllnethyl)-2-nmethyl - 2H-
ndazol e- 3-car boxam de (Oorrpound No. 23) (Conpound I: R1L = H R2 = CH3,
-C(0) N(R5) -, 4-F, R4 = 2- = H R6 + R7T = -CH2CH2-, n = 1,

2T 2 s A R el bR Y
-CH2-CH2-, Y = de)ncW}tFMOﬂﬁOl%pan@ plated éh 96-well plates. Methysergide and/or
(142 (2 4= 1 | uof SRS AN PR g anam e v prepar od
N- hexahydr o- 4- pyr i Bihding feinhtigted\byp b@mﬂmm uldﬁh@rrﬁgbﬁﬁe((%@p@’mllo mol ),
and 1-(2-bronet hr%{e) in cér#ents falftue%n%g Q oenn?he membgénes were thered on glass-
fibre filters (GF/B) (Unifilter, Packard) treated with 0.3% _
polyethyleneimine. Then the filters were washed with buffer solution and
stove-dried for 30 minutes at 45°C. The scintillation liquid was added to
each well, and 10 hours later the radioactivity was measured for 1
minute using a TopCount (Packard). The test compounds were tested in
duplicate at 8 concentrations (from 10-12 to 10-5 M).

The IC50 values for each compound were calculated using non-linear
regression analysis (GraphPad PRISM software) and the inhibition
constants Ki were determined using the equation described by Cheng
Y. and Prussof W.H. (1973) "Relationship between the inhibition
constant (Ki) and the concentration of inhibitor which causes 50 percent
inhibition (150) of an enzyme reaction." Biochem. Pharmacol. 22: 3099-

3108.

TestB

Binding to the serotonin 5-HT 4 receptor was effected using sta'ndard
methods described in Martin G.R. and Humphrey P.P.A. (1994) '
"Receptor for 5-hydroxytryptamine: current perspectives on
classification and nomenclature." Neuropharmacol. 33: 261-273 and in
May J.A., McLaughlin M.A., Sharif N.A., Hellberg M.R. and Deanz TR.
(2003) "Evaluation of the ocular hypotensive response of serotonin
5-HT1a and 5-HT, receptor ligands in conscious ocular hypérténsiVe
cynomolgus monkeys." J. Pharmacol. Exp. Ther. 306(1): 301':-309.
Recombinant CHO cells for expression of the human enzyme.'and

metergoline as reference compound were used as the starting material.

6
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X
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1.9 g of {112-(2,4-difluorophenypethyl]-4-pi peridine}nethanam ne was
obt ai ned, and was used wi thout further purification for the next reaction.
23b)

N-(f142- (2, 4-di fl uorophenvnet hyl | pi peri di n-4-vl| met hyl)-2-nmet hvl 2H-i ndazol e
- 3- car boxam de The conpound was obtai ned according to the procedure
described in Exanple 7e) using as reactants 2-nethyl-2Hindazol e-3-carbonyl
chloride (Exanple Ib) (1.45 g; 7.4 nﬂD|)5?Dd {1-[2-(2,4- - 55 -

di f | uorophenypet hyl] - 4- pi peri di ne} net hanam ne (Exanple 23a) (1.9 g; 7.4
nmol ) . 350 ng of

met hyl - 214 .Zné‘ai'f e BB e e tEh o dieat atd st botsepyation s

El enental anal ysofst filr C23H26N40F2 Found % 66.81 6.39 13.39 Calcul ated %
66.97 6.35 13.58 Binding to the serotonin 5-HT ;g receptor was effected I;JSing standard
methods described in Hoyer D., Engel G. and Kalkman H.O. (1985)
"Characterization of the 5-HTg recognition site in rat brain' binding
studies with (-)[125l]iodocyanopindolol." Eur. J. Pharmacol 18: 1-12. A
homogenate from Wistar rat cerebral cortex was used as: startmg
material, and serotonin as reference compound. The test compounds
were tested in duplicate at a single concentration of 1 pM.

Binding to the serotonin 5-HTp receptor was effected using standard
methodology described in: Heuring R.E. and Peroutka S.J. (1987)
"Characterization of a novel 3H-5-hydroxytryptamine binding site
subtype in bovine brain membranes." J. Neurosci. 7(3): 894-903. A
homogenate from bovine cerebral caudatum was used as starting
material, and serotonin as reference compound. The test compounds
were tested in duplicate at a single concentration of 1 yM.

Binding to the human serotonin 5-HTa receptor was effected by the
standard methodology described in Bonhaus D.W., Bach C., De Souza
A., Salazar F.H., Matsuoka B.D., Zuppan P., Chan HW., Eglen R.M.
(1995) "The pharmacology and distribution of human 5- |
hydroxytryptamine2B (5-HT2g) receptor gene products: comparison with
5-HT2a and 5-HTyc receptors.” Br. J. Pharmacol. 115(4): 622-628; and
Saucier C., Albert P.R. (1997) "Identification of an endogenous 5-
hydroxytryptamine2A receptor in NIH-3T3 cells: agonist-indtjced down-
regulation involves decreases in receptor RNA and number." J.
Neurochem. 68(5): 1998-2011. The test compounds were tested in
duplicate at a single concentration of 1 uM and then at sb?(
concentrations to find the pKi values of the individual compounds.

Binding to the serotonin 5-HT,g receptor was effected using the
standard methodology described in Bonhaus D.W., Bach C., De-Souza



1H NWR (DVMBO-d6, 6 ppm): 1.23 (qd, J=11.79, 3.51 Hz, 2 H 1.48-1.80 (m 3
H 1.96 (t, J=10.96 Hz, 2 H) 2.47 (t, J=7.50 Hz, 2 H) 2.74 (t, J=7.45 Hz, 2
H 2.93 (d, J=11.40 Hz) 2 H 3.25 (t, J=6.28 Hz, 2 H 4.29 (s, 3 H
6.95-7.04 (m 1 H) 7.09-7.25 (m 2 H) 7.27-7.42 (m 2 H) 7.67 (d, J=8.77
Hz, 1 H 7.77 (d, J=8.18 Hz, 1 H) 8.54 (t, J=5.70 Hz, 1 H). Pharnmacol ogy
Test A Binding to the rat 5-HT2A serotonin receptor was effected using,
as starting material, a preparation of r gt_)ranes from honogenate of rat
cerebral cortex, preincubated for 15 mnutes at 37C and pretreated with 100
NnM prazosin and 100 nM pyrilam ne for preventing binding of [3H]-ketanserin

Studies were coraRAmoRarag AT B AEBRE Seran N MEEGERT ¢
concentration weR. M;e(njeﬁﬁi)e'dhelphahwadm&?yosirm;dl\iﬂsttaguﬁmmfdwnsamfm es usi ng vari ous
possi bl ¢ 1o obt ARt 2R e ieeRiobak padtt: cHlPERRd RN speci i

bi ndi ng was neas+HTeh arm S-He'z@rreeemm@e' B?:f J. FhaphadortMPse225628 CHM 1assay was
conducted in Tris-HJ, 37C with incupation for 2

hours at 37C. THECP® ‘Pae 5?9&?%“”33 Ofﬂ\‘/@ea%ma?é%\fr%&’eﬁ } then
diluted in buffeaftaz(tﬁgmétemd:mgﬁwrrnads r@fbr@n&éw@mmldwdpfraée@bton 96- wel |

plates. Methysergi de and/ or keta S as re enc npounds.
Binding is ini tlcg’ﬂ"é?f"’&@ J@@@ﬂ"@@%fﬂ%ﬁ%ﬁ%&%@%%@% B m protein
]g:oln: ent); ( Gg tB)er ( i rmu&xl t t@!hesbhﬁorﬂﬁ?ﬁ?%@?cé%r&vésl ffeRferlisiiy ikass-fi bre
ilters ni filter ackar reate ei m ne.
Then the fil ter§t9\%($3éd\%e§h%QPW3‘t 98[1'??‘@ %'Mg %ﬁé @{?%\}g 2{4 for 30
mnutes at 45C "The sefdtérih blmzb%béptaugdpmﬁmaﬁt%%tbmne@@ptm bas#ind 10
hours |l ater the rad| oactivity was neasured for 1 m nutr%ggsl ng a TopCount

(Packard). The t%¥9 '%c?ﬁ’ﬁ%’ﬁﬁ?%f‘-@c?%' studigs QUIRTPICRINMERIAE L oncent r at i ons

(from 10-12 to IdhdapMinositide ApdrdSia, "\aaN@amch@m 89C{U40IBB) OHOUKE
cal cul ated using non-|inear regression analysis (G aphPad PRI SM sof t war e)

and the i nhi bi ti"8ROBIR3PEERIIS fR eXpEpssianeqfdh H@@”L?éizﬁ eI g% PP on

described by ChaitsriVg nidteridll ivpoboXidas dsl@Teibncdiebmboiin The bt veen t he
i nhi bition constant ? he concentration of inhibitor fy\[[n ch causes 50

per cent i nhibit |C(9'?1F(°PQG§ "‘@fe Eﬁiit%'ﬂﬂ\‘@"ﬁ;%ﬁ@i Asingle pengeRtatio Hicol |

3099- 3108. Testad then Bt SiflicBACAraiDRs &firkf BRI PKi Yaltdd Af fHRGAVEAUaMaS effect ed
u5| ng standard nethods described in Martin G R and Hunphrey P.P. A (1994)

"Receptor for 5-9RWRPEr yptanmi ne: current perspectives on
Binding to the serotonin 5-HT3 receptor was effected using standard

methodology described in: Boess F.G., Steward L.J., Steele J. A, LiuD.,
Reid J., Glencorse T.A. and Martin I.L. (1997) "Analysis oflfhe ligand
binding site of the 5-HT3 receptor using site-directed mutagenesis:
importance of glutamate 106." Neuropharmacology 36: 637-647 and in
Millerk W.E., Fletcher P.W. and Teitler M. (1992) "Membrane-bound
and solubilized brain 5-HT; receptor: improved radioligand bi‘nding assay
using bovine area postrema or rat cortex and the radioligarjd » ,
[3H]GR65630, [3H]BRL43694, and [3H]LY278584." Synapéé 11 58-66.
HEK293 recombinant cells for expression of the human enzyme were
used as starting material, and MDL-72222 as reference co_mpo'uyn.d. The
test compounds were tested in duplicate at a single concentration of

1 uM.



classification and nomencl ature." Neuropharmacol. 33: 261-273 and in My
J.A, MlLaughlin MA , Sharif NA, Hellberg MR and Dean T.R (2003)

"Eval uation of the ocul ar hypotensive response of serotonin 5-HT1A and
5-HT2 receptor ligands in conscious ocul ar hypertensive cynonol gus
nonkeys." J. Pharmacol. Exp. Ther. 306(1): 301-309. Reconbi nant CHO cells
for expression of the human enzyne and netergoline as reference conpound
were used as the starting nmaterial. ?9 The test conpounds were tested
in duplicate at a single concentratlon of 1 pM Binding to the serotonin
5-HT18 receptor was effected using standard met hods described in Hoyer D.,
Engel G and Kal k gﬁ{- -
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" Menbr ane- bound and sol ubilized brain 5-HT3 receptor inproved radioligand
bi ndi ng assay usi ng bovine area postrenma or rat cortex and the radioligand
[ 3H] GR65630, [3H] BRL43694, and [3H] LY278584." Synapse 11: 58-66. HEK293
reconbi nant cells for expression of the human enzyne were used as starting
material, and MDL-72222 as reference conmpound. The test conpounds were
tested in duplicate at a single concentration of 1 pM - 59 - Bi ndi ng
to the serotonin 5-1-114 receptor was effected using standard nethodol ogy
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"Devel opnent of a radioligand binding assay f6r 5-HT4 receptors in
gui nea-pig and rat brain."™ Br. J. Pharmacol. 109: 618-624. A honogenate
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N N PN N A PN~



The selectivity of the test conpounds for the 5-HT4(b) receptor of human
reconbi nant cells was determ ned using a procedure derived fromthe

st andard mnet hodol ogy described in Malet J., Berque-Bestel |., Eftekhari

P., Gastineau M, G ner M, Dahnoune Y., Donzeau-Gouge P., Hoebeke J.,
Langlois M, Sicsic S., Fischneister R and Lezoualc'h F. (2000) "Isolation
of the serotoninergic 5-HT4(e) receptor from human heart and conparative
anal ysis of its pharnacol ogical profile _igg C6-glial and CHO cell lines."

Br. J. Pharnmacol. 129: 771-781. Binding to the 5-HT4(b) receptor was
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Daasl . : Foord S., Gepdapsioh Sull DBdf'IPaEB'el‘g -ppatepdd.d @?4)a§éP’L%Qaa (1994)
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concentration of 1 pM Bi ndi n he serotonin receptor was

ef fect ed usi ng tmmwdahetﬁpﬁw@ue@wwa&@ﬁteséadpﬁhq%%eheswgﬁ Jr, Shen
Y., Ward R P., Hayiebhirat¥n¥s qq Sibley DDR (1993) "d oning and expression
of a novel serotonln rece tor wth high affinity for trlcycllc psychotropic
- 61 - drugs." MolBindingt ero’@gm@ s3eqEpipienas effectembisiBathecel |'s for
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5-HT7 receptor gﬁ.ffm cribed in
Roth B.L, Crai g‘(’)\%ge%éﬁ%ﬁ]\% é@th@%' ue W% %bns gé{tr&ﬁ%r Shen Y.,
Meltzer H Y. and Sibley D. R (1994) "Bi nding of typical and atypl cal

anti psychotic agents to 5- hydroxytryptam ne-6 and 5-hydnxytryptam ne-7
receptors.” J. Pharmacol. Exp. Ther. 268: 1403-1410 and in Shen Y., Monsna
F.J. Jr, Metcalf MA., Jose P.A, Hanblin MW and Sibley D.R (1993)
"Ml ecul ar cl oning and expression of a 5-hydroxytryptamne 7 serotonin
receptor subtype.” J. Biol. Chem 268: 18200-18204. CHO reconbi nant cells
for expression of the human receptor were used as starting material, and
met hi ot hepi n as reference conpound. The test conpounds were tested in
duplicate at a single concentration of 1 pM Binding to the serotonin
transporter was effect ed u5| ng the standard net hodol | ogy descrl bed |n
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- 62 - (1994) "Stable expression of biogenic am ne transporter reveals
differences in inhibitor sensitivity, kinetics, and ion dependence." J.
Biol. Chem 269(10): 7124-7130. HEK293 cells were used, and fluoxetine as
reference conpound. The test conpounds were tested in duplicate at a single
concentration of 10 Al. Test C Mal e CD-1 mce weighing 25-30 g were used
for the head twitch test in the nouse. The animals were treated
intraperitoneally with the test conmpoundg4(5 ng/kg) suspended in

met hyl cel | ul ose (MIC). The control anlnals were treated with just the
vehicle (MIC) by the sanme route. Hal f an hour after treatment wth the
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Pharmacol. Exp. Ther. 268: 1403-1410 and in Shen Y., Monsma F.J. Jr,

Metcalf M.A., Jose P.A., Hamblin M.W. and Sibley D.R. (1993)

"Molecular cloning and expression of a 5-hydroxytryptamine 7 serotonin

receptor subtype." J. Biol. Chem. 268: 18200-18204. CHO recombinant

cells for expression of the human receptor were used as starting

material, and methiothepin as reference compound. The test

compounds were tested in duplicate at a single concentration 'of'1 MM.

Binding to the serotonin transporter was effected using the standard

methodology described in Shearman L.P., McReynolds A..M., Zhou

F.C., Meyer J.S. (1998) "Relationship between [125|]RTI-55-!abéIed

cocaine binding sites and the serotonin transporter in rat pla¢énta." Am.

J. Physiol. 275(6 Pt 1): C1621-1629 and in Wolf W.A. and Kuhn D.M.

(1992) "Role of essential sulfhydryl groups in drug interactions at the

neuronal 5-HT transporter. Differences between ampheta'mines and

5-HT uptake inhibitors." J. Biol. Chem. 267(29): 20820-20825. HEK293

recombinant cells for expression of the human transport system were

used as starting material, and fluoxetine as reference compound. The

test compounds were tested in duplicate at a single concentration of

1 pM.

The cellularéssay of serotonin incorporation was effected using
standard methodology described in Gu H., Wall S. and Rudnick G.



Wis CHor N provided that at |east one of Y and Wis a nitrogen atony n
is an integer selected fromO0, 1, 2 and 3; mis an integer selected fromO,
1, 2 and 3; pis an integer selected from0O, 1 and 2; Rl is H, Cl.3 alkyl,
Cl 3 al koxy, Cl1 _3COOH, R R'NCO-, R R'NS02-, R S02-, halogen, RR'N or
RICON(R')-; R2 is linear or branched C1_6 al kyl, Cl.3 al kyl-C1.3 al koxy,
awl - Cl1 alkyl in which the aryl group can be substituted with 1 or 2
substituents sel ected from hal ogen, Cl.@lgél_kyl and Cl. 3 al koxY; R3 and R4,
whi ch may be the same or different, are H~ hydroxy, Cl1-3 alkyl, Cl1.3

al koxy, RR'N-, nitro, halogen, trifluoronethyl or RCON(R")-; RS is H,
Cl 3 alkyl, C1 3 , together, Wwth.R6..forns a.5- or menber ed
saturate ring sef@@?ggtﬁg%rﬁxpﬁ s&Poﬁ&'%?@‘nﬁgrﬁ?ﬁp?ﬁﬁr8Y%%,Qi.m' dazol i ne,
pyrazol i di ne,nbpi pifferahicas iramdiblﬁbpﬁlﬁlitlvﬁ?,;kir&;icslamﬁibhellepehdéncﬁﬂ JBidR7, forns
a 5- or 6-nenber sa > romthe grou onpr.iisi ng
pyrrolidine, ini gg?@l‘ %ﬁéﬁbgj1§g%1§§| ﬁg&gp}?@ﬁ? WFWeUS%Hdaﬁ‘? ﬁ%%'f‘ﬁ@,s - 64 -
R7 is H linear mferfehe@cb@@olid.haltsst confiidUndCede Bskad in duplivdteabat he aryl
group can be substituted v¥| th 1 qr %{]substi tuents sel ected from hal ogen,
Cl.3 al kyl, hydr%'??l,e('@i‘?%ngft'li’aﬁ, OWM-r o, trifluoronethyl and R R'N-, or R7,
together with R6, forns a 5- or 6-nenbetresd csaturate ring selected fromthe

aroup_compri sing. pYLI LY Mfe dLARZ Yl 4155 WRIE 28] o it B5EA fite and
in the mouse. The animals were treated intraperitoneally with the test
compounds (5 mg/kg) suspended in methylcellulose (MTC). The control
animals were treated with just the vehicle (MTC) by the same route.

Half an hour after treatment with the test compounds, the animals
were given an intraperitoneal injection of 5-hydroxytryptophan (5-HTP;
300 mg/kg), serotonin precursor, for the purpose of inducing "head
twitches", a characteristic shaking of the head induced in the animals by
the increase in central levels of serotonin.

The number of head twitches, which constitutes the parameter for
assessment of the serotoninergic response, was measured in the
interval from 24 to 26 minutes after administration of 5-HTP.

As shown in Fig. 1, the compounds of the invention induce a
reduction in the number of head twitches compared with the animals
treated with MTC alone, demonstrating the capacity for antagonizing the

serotoninergic effects induced by administration of 5-HTP.



R and R', which may be the sane or different, are H or Cl1-3 al kyl; and
their salts of addition with pharmaceutically acceptable organic and

i norganic acids. 2. A compound according to Claim1, characterized in that
t he pharnmaceutically acceptable organic or inorganic acid is selected from
the group conprising oxalic, maleic, nethanesul phonic,

par at ol uenesul phoni ¢, succinic, citric, tartaric, lactic, hydrochloric,
phosphoric and sul phuric acid. 3. A conpgynd according to daim1l or 2,
characterized in that Xis -C(0)N(R5)-; is CHor Ny, Wis CHor N
provided that at |east one of Y and Wis a nitrogen atom n is an integer
selected froml, 2 and 3; mis an intﬁéﬁégigleCted from0O, 2 and 3; pis an
i nteger selected from1l and 2; Rl is H; yl or nethoxy; R2 is nethyl,

et hyl, isopropyl1.orA 2aiKybixgatdieytompRindof beneralfpomda (). 4- net hoxy, 3-chloro
or 4-fluoro; R4 is Hor 2-fluoro; R5 is H nethyl, methoxy or, together
wth R6, forns a 6-nenbered saturate ring selected fromthe group

conprising pyrrolidine, iidazoline, pyrggolidgine per.i di ne and
pi perazine; - 65 - l I R3
X Y w '
RS S ¥ A &

R4
N—N{ A
R2 )]
where
Xis ~-C(O)N(R5)- or -N(R5)C(O)-;
Yis CHorN;
Wis CHorN;

provided that at least one of Y and W is a nitrogen atom;

n is an integer selected from 0, 1., 2 and 3;

m is an integer selected from 0, 1, 2 and 3;

p is an integer selected from 0, 1 and 2,

R1is H, Cq.3 alkyl, C4.3 alkoxy, C;.3 alkyl-CO-, COOH, RR"NCO-,
R'R"NSO;-, R'SO2-, halogen, RR"N- or RCON(R")-;

R2 is linear or branched Cq¢ alkyl, C1.3 alkyl-C1.3 alkoxy, aryl-

C1.3 alkyl in which the aryl group can be substituted with 1 or 2
substituents selected from halogen, C4.3 alkyl and Ci.3 alkoxy;

R3 and R4, which may be the same or different, are H, hydroxy,
C4.3 alkyl, C.3 alkoxy, R'R"N-, nitro, halogen, trifluoromethyl or
R'CON(R")-;

R5 is H, C4.3 alkyl, C4.3 alkoxy or, together with R6, forms a 5- or 6-
membered saturate ring selected from the group comprising
pyrrolidine, imidazoline, pyrazolidine, piperidine and piperazine;

R6, together with R5 or R7, forms a 5- or 6-membered saturate ring
selected from the group comprising pyrrolidine, imidazoline,
pyrazolidine, piperidine and piperazine;



R6, together with R5 or R7, forns a 6-nenbered saturate ring selected from
the group conprising pyrrolidine, imdazoline, pyrazolidine, piperidine and
pi perazine; R7 is H, ethyl, phenylethyl, 4-fluorophenylethyl, 2,4-

di fl uorophenyl ethyl or, together with R6, forns a 6-nenbered saturate ring
selected fromthe group conprising pyrrolidine, imdazoline, pyrazolidine,
pi peri di ne and pi perazine. 4. A Conpound according to Claim1l or 2,
characterized in that Xis -N(R5)C(0)-;_¥4is CH Wis N n is an integer
selected fromO and 1; mis 2; pis 2; Rl is H nethyl or nethoxy; R2 is
met hyl, ethyl, isopropyl or nethoxyethyl; R3 is H 4-hydroxy, 4-mnethoxy,

o S e a7 H BRI R Pel o Bief e Lo
group conprising pyarylgjroap oan be subktiuted nith pyr 2zastitlients sqieged frdime and
el ectod 1rom the JPARARCGirbrRd: RSt Bo ARG P dsoT 1ot 5Bt azel i i ne.
pi peridine and pi peRBRANNEr R3, tofethenpithl RS, fsraeralbng 8-mebibared Syturate
charactert zed | il et PR Sl by L riibe mdrndn 0oL
H or methoxy; R2 i pyr@idiyineopipsidin®sy@piperazik® is H 4-hydroxy, 4-methoxy
or 4- fluoro; R4 | SR";n%rR",Z;NHc%%g); beRﬁuel ssamHe 8F<’jiffte?e%?,tar}ng X\F 1?_13 all?l(éyl; For m; a 6-

and their salts of addition with pharmaceutically acceptable organic

and inorganic acids.

2. A compound according to Claim 1, characterized in that the

pharmaceutically acceptable organic or inorganic acid is selected

from the group comprising oxalic, maleic, methanesulphonic,

paratoluenesulphonic, succinic, citric, tartaric, lactic, hydrochloric,

phosphoric and sulphuric acid.

3. A compound according to Claim 1 or 2, characterized in that

X is -C(O)N(R5)-;

Yis CHorN;

Wis CH or N;

provided that at least one of Y and W is a nitrogen atom;

n is an integer selected from 1, 2 and 3;

m is an integer selected from 0, 2 and 3;

p is an integer selected from 1 and 2;

R1is H, methyl or methoxy;

R2 is methyl, ethyl, isopropyl or methoxyethyl;

R3 is H, 4-hydroxy, 4-methoxy, 3-chloro or 4-fluoro;

R4 is H or 2-fluoro;

R5 is H, methyl, methoxy or, together with R6, forms a 6-membered

saturate ring selected from the group comprising pyrrolidine,

imidazoline, pyrazolidine, piperidine and piperazine;



- 66 - menbered saturate ring selected fromthe group conprising :
pyrrolidine, imdazoline, pyrazolidine, piperidine and piperazine; R6,
together with R5 or R7, fornms a 6-nenbered saturate ring selected fromthe
group conprising pyrrolidine, imdazoline, pyrazolidine, piperidine and

pi perazine; R7 is H, ethyl, or, together wwth R6, forns a 6-nenbered
saturate ring selected fromthe group conprising pyrrolidine, imdazoline,
pyrazol i di ne, piperidine and piperazine. & _A nethod for preparing (i) a
2-al kyl -i ndazol e conmpound of fornmula (1) 1Th which Rl, R2, R3, R4, R6, R7,
X, Y, W n, p, and m have the neanings stated previously in Claim1, or

(1) 2 el ther cof ot e RS Sk ey o oS RRLRRERLAR bl O LT 9oric
of formula (11) RS5REBZedRrom the grotyecemrisiy pyribliding, inffazofée, R7, n, mand p
"dazol ecar boxyl'| o BAPEOISING BREE anf psfegne |1 @ Certvative of an
ylic @re PiPeRE

R7 is H, ethyl, phenylethyl, 4-fluorophenyiethyl, 2,4-

difluorophenylethyl or, together with R6, forms a 6-membered

saturate ring selected from the group comprising pyrrolidine,

imidazoline, pyrazolidine, piperidine and piperazine.

4. A Compound according to Claim 1 or 2, characterized in that

X is -N(R5)C(O)-;

Y is CH;

Wis N;

n is an integer selected from 0 and 1;

mis 2;

pis 2;

R1 is H, methyl or methoxy;

R2 is methyl, ethyl, isopropyl or methoxyethyl;

R3 is H, 4-hydroxy, 4-methoxy, 3-chloro or 4-fluoro;

R4 is H or 2-fluoro;

R5 is H, methyl, or methoxy;

R8, together with R7, forms a 6-membered saturate ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine;

R7, together with R6, forms a 6-membered saturate ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine.

5. A compound according to Claim 3, characterized in that X is
-C(O)N(R5)-, Y is CH; W is N; n is an integer selected from 1 and 2;
mis 2; p is an integer selected from 1 and 2; R1 is H or methoxy; R2
is methyl or methoxyethyl; R3 is H, 4-hydroxy, 4-methoxy or 4-
fluoro; R4 is H or 2-fluoro; R5 is H or, together with R6, forms a 6-



where R1 and R2 have the neanings stated previously in daiml, and - 67 -
Zis selected fromthe group conprising a halogen atom preferably O or
Br, an OR and OC(0)R group, where Ris a linear or branched al kyl group,
having from1 to 6 carbon atons, to give a 2-al kyl-indazol e conpound of
general formula (1) in which Rl, R2, R3, R4, R6, R7, X, Y, W n, p, and m
have the neanings stated previously in Clain11; or 1b) the reaction of an
am ne of general formula (1V): where RI, _, R5, R6, R7, Y, n and p have

t he neani ngs stated preV|oust in Caim1l, "with a compound of gener al
formula (V): i n which

membered saturate ring selected from the group comprising
pyrrolidine, imidazoline, pyrazolidine, piperidine and piperazine; R6,
together with R5 or R7, forms a 6-membered saturate :ring selected
from the group comprising pyrrolidine, imidazoline, pyrazolidine,
piperidine and piperazine; R7 is H, ethyl, or, together with R6, forms
a 6-membered saturate ring selected from the group comprising
pyrrolidine, imidazoline, pyrazolidine, piperidine and piperazine.

6. A method for preparing (i) a 2-alkyl-indazole compound of formuia
() in which R1, R2, R3, R4, R6, R7, X, Y, W, n, p, and m have the
meanings stated previously in Claim 1, or (ii) a salt thereof with a
pharmaceutically acceptable organic or inorganic acid,
characterized in that it comprises:
1a) the condensation of an amine of formula (l1)

II?S I|?6 F|27
W

HN. Y
R A o R4
()

R3

where
Y, W, R3, R4, R5, R8, R7, n, m and p have the meanings stated
previously in Claim 1, with a derivative of an indazo!eca_'rbbxyliic acid

of formula (l11)

R1 0]

S z (1

N/N
R2

where
R1 and R2 have the meanings stated previously in Claim 1, and



R3, R4 and m have the neanings stated previously in CCaim1, and Qis a

| eaving group selected fromthe group conprising a hal ogen atom preferably
a nmesylate group (MeS03-) and a tosylate group (p-MePhS03-), to
give a 2-al kyl -i ndazol e conpound of general forrmula (1) in which Rl, R2,

R3, R4, R6, R7, X, Y, W n, p, and m have the neanings stated previously in

d or Br,

Caim1l;
R1 (V)

1, with a derivative of a carboxylic ac

np (VI1)

- 68 - 1c) the condensation of an am ne of general

where Si,
wher e

formula (VI);

R2 and 55 have the g?qui ngs stated previously in Caim
i

of general formula (VII);

Z is selected from the group comprising a halogen atom, preferably
Cl or Br, an OR and OC(O)R group, where Ris a linear or branched
alkyl group, having from 1 to 6 carbon atoms, :

to give a 2-alkyl-indazole compound of general formula (1) in which
R1, R2, R3, R4, R6, R7, X, Y, W, n, p, and m have the meanings
stated previously in Claim 1,

or

1b) the reaction of an amine of general formula (IV):

o) N/ /R6
R7
SN/
_ N5 NH (IV)
R1 N—R2
~ 7/
N

where

R1, R2, R5, R6, R7, Y, n and p have the meanings stated
previously in Claim 1,

with a compound of general formula (V):

R3 (V)
m R4

in which

R3, R4 and m have the meanings stated previously in Claim 1, and
Q is a leaving group selected from the group comprising a halogen
atom, preferably Cl or Br, a mesylate group (MeSOs-) and a tosylate
group (p-MePhSO3-),

to give a 2-alkyl-indazole compound of general formula (1) in which
R1, R2, R3, R4, R6, R7, X, Y, W, n, p, and m have the meanings
stated previously in Claim 1;

or

OR6 R7



R3, R4, R6, R7, Y, W n, m and p have the nmeanings stated previously in
Claiml, and Z has the neanings stated previously in relation to the
conmpound of forrmula (I1l) to give a 2-al kyl-indazole conmpound of general
formula (1) in which Rl, R2, R3, R4, R6, R7, X, Y, W n, p, and m have the
meani ngs stated previously in Claim1; and 2) the optional fornmation of a
salt of acid addition of the 2-al kylindazol e conpound of general fornula
(1) thus obtained with a pharmaceutical | ygacceptabl e organic or inorganic
acid. 7. An internmediate of formula (11): RSR6R7 HN yWkin "P R3 -
69 - in which R3 and R4, which nmay be the same or different, are H,

hydr oxy, C .3 al kyl 3 al koxy R'N-. nitdrao, .ri fluoronet hyl
or RCON(R") -, provfl@gé?cﬂB%@%?n &?ﬂ arﬁ@eaéfodeﬁﬁrﬂﬂrgﬁiﬁ](\g%th an Hatom R5
is Cl.3 alkyl, R6 and R7, together, forma 5- or 6-nenbered saturate ring
sel ected fromthe group conprisingipyrrolidipg, imdazoline, pyrazolidine,
pi peri di ne and pi perazi ne, |

NH

4 Vi)
N”N\
R2
where
R1, R2 and R5 have the meanings stated previously in Claim 1,
with a derivative of a carboxylic acid of general formula (ViI);

0O R6 R7
T T ;
z n \(\)p/ m R4
(VI1)

where
R3, R4, R6, R7,Y, W, n, m, and p have the meanings stated
previously in Claim 1, and
Z has the meanings stated previously in relation to the compound of
formula (1)
to give a 2-alkyl-indazole compound of general formula (1) in which
R1, R2, R3, R4, R6, R7, X, Y, W, n, p, and m have the meanings
stated previously in Claim 1; and
2) the optional formation of a salt of acid addition of the 2-alkyl-
indazole compound of general formula (1) thus obtained with a
pharmaceutically acceptable organic or inorganic acid.

7. An intermediate of formula (Il):

RS R6 R7
o (g
\Fi: \f%; m R4

(in



Yis CH Wis N, nis an integer selected from1l, 2 and 3, p is an integer
selected fromO and 1, mis 2. R and R', which may be the sane or
different, are Hor Cl13 alkyl. 8. An internmediate of fornmula (1V): R5 /R6
NR7 (1V) RU/UNR2 in which Yis CHor Ny nis an integer selected fromaO,
1, 2 and 3; pis an integer selected fromO0O, 1, 2 and 3; RLis H Cl1_3

al kyl, C1_3 alkoxy, Cl1_3 alkyl-CO, C001-1, RR'NCO, R R'NS02-, R S02,
hal ogen, RR'N or RCON(R")-; R2 is Iingﬁr_ or branched C1_5 alkyl, Cl1_3
al kyl - C13 al koxy, aryl-Cl1_3 alkyl in which the aryl group can be
substituted wwth 1 or 2 substituents selected from hal ogen, Cl1_3 al kyl and

Cl. 3 al koxy; in which
R3 and R4, which may be the same or different, are H, hydroxy,
C1.3 alkyl, C1.3 alkoxy, R'R"N-, nitro, halogen, trifluoromethyl or
R'CON(R")-, provided, however, that R3 and R4 are not both an H
atom,

R5 is C1.3 alkyl, .

R6 and R7, together, form a 5- or 6-membered saturate ring
selected from the group comprising pyrrolidine, imidazoline,
pyrazolidine, piperidine and piperazine,

Y is CH,

W is N,

n is an integer selected from 1, 2 and 3,

p is an integer selected from 0 and 1,

mis 2.

R' and R", which may be the same or different, are H or C4_3 alkyl.

8. An intermediate of formula (IV):

R5
) N/ /R6
R7

Y /

_ YorNH (V)

R1 N—R2
~ /
N

in which

Y is CHor N;

n is an integer selected from 0, 1, 2 and 3;

p is an integer selected from 0, 1, 2 and 3;

R1is H, Cy3 alkyl, Cy.3 alkoxy, C4.3 alkyl-CO-, COOH, R'R"NCO-,
R'R"NSO,-, R'SO,, halogen, R'R"N- or R'CON(R")-;

R2 is linear or branched Ci_ alkyl, C1.3 alkyl-C4_3 alkoxy, aryl-
C43 alkyl in which the aryl group can be substituted with 1 or 2
substituents selected from halogen, C4_3 alkyl and C1.3 alkoxy;



- 70 - Ris H C1_3 alkyl, Cl1-3 al koxy or, together with R6, forns a 5- or
6- menbered saturate ring selected fromthe group cornprising pyrrolidine,
i m dazol i ne, pyrazolidine, piperidine and piperazine; R6, together with R5
or R7, forns a 5- or 6-nenbered saturate ring selected fromthe group
conprising pyrrolidine, imdazoline, pyrazolidine, piperidine and

pi perazine; R7 is H linear or branched G .6 alkyl, aryl-Cl 3 alkyl, in

whi ch the aryl group can be substituted h 1 or 2 substituents sel ected
from hal ogen, Cl1_3 alkyl, hydroxy, Cl_3 alkoxy, nitro, trifluoronmethyl and
R R'N, or alternatively R7, together mnth R6, forms a 5- or 6- nembered

oot Aol Ll ne. pi per RARED S o e Akesy She oS BB, fobR 25526t e s e

KIE) di ff%entr], are Hgmmlﬁle@saﬂukazté ng@ slel@tttedfmﬁ mwlg@hﬁloofggnemgw a (Vl): RL
in ich RLis Cl a - COCH,

R R'INCO-, RIR'NS02PY medﬁé&%eﬁyfaé‘"ﬁ"ﬁ @’E@Q@F@_‘?‘?’?Z‘ﬁ% i s |inear

or branched Cl_6 al Rgl tog6thed withk3s omlﬁoﬁhgé&y,or Srrﬁémﬁér_ea sateyde ring whi ch

the aryl group can be suhstityted with 1 or ubstituents. selected from
hal ogen, CL_3 al kyl S%{ﬁﬁea a5yP cawaﬂﬁsg.py"ﬂ'ds RS, '@'dgFR'ine or CL.3

al koxy. pyrazolidine, piperidine and piperazine;
R7 is H, linear or branched C..5 alkyl, aryl-C1.3 alkyl, in which the aryl
group can be substituted with 1 or 2 substituents selected from
halogen, C4_3 alkyl, hydroxy, C.;3 alkoxy, nitro, trifluoromethyl and
R'R"N-, or alternatively R7, together with R6, forms a 5- or 6-
membered saturate ring selected from the group comprising
pyrrolidine, imidazoline, pyrazolidine, piperidine and piperazine;
R"and R", which may be the same or different, are H or Cy.3 alkyl.

9. An intermediate of formula (VI):

R1 R5
|
NH
= V)
\ N
NN
R2

in which '
R1 is C1.3 alkyl, C13 alkoxy, C1.3 alkyl-CO-, COOH, RR"NCO-,
R'R"NSO,-, R'SO,-, halogen, R'R"N- or R'CON(R")-; o
R2 is linear or branched C1.s alkyl, C13 alkyl-C1.3 alko>l<y; éryl-
C1.3 alky! in which the aryl group can be substituted with lor2
substituents selected from halogen, C4.; alkyl and C1.3l 'a'!flkdﬁgy; and
R5 is H, Cq.3 alkyl or Cy.3 alkoxy.

10. An intermediate of formula (XX):



10. An internediate of fornula (XX): where Tl is H Cl.3 alkyl or C1_3

al koxy or RCOin which Ris Hor C .3 alkyl, R3 and R4, which may be the
sanme or different, are H, hydroxy, Cl4 alkyl, G _3al koxy, RR'N-, nitro,
hal ogen, trifluoronethyl or RCON(R')-, where R and R', which may be the
same or different, are Hor Cl.3 al kyl; provided, however, that R3 and R4
are not both an Hatom R6 and R7, together, forma 5- or 6-nmenbered
saturate ring selected fromthe group cgwr_i sing pyrrolidine, imdazoline,
pyrazol i di ne, piperidine and piperazine, Yis CH Wis N n is an integer
selected from1l, 2 and 3, pis an integer selected fromO0O, 1 and 2, and m

is 2. 11. An internedi ate of general fornula ( ' Rl R5 R6 Y"
v \C’): m R4
(XX)
where _
T1is H, Cy.3 alkyl or C43 alkoxy or R-CO in which R IS Hor
C1-3 alkyl,A

R3 and R4, which may be the same or different, are H, hydroxy,
C1.3 alkyl, C4.3 alkoxy, R'R"N-, nitro, halogen, trifluoromethyl or
R'CON(R")-, where R' and R", which may be the same or different,
are H or C4; alkyi; pfovided, however, that R3 and R4 are not both
an H atom,
R6 and R7, together, form a 5- or 6-membered saturate ring
selected from the group comprising pyrrolidine, imidazoline,
pyrazolidine, piperidine and piperazine,
Y is CH,
Wis N,
n is an integer selected from 1, 2 and 3,
p is an integer selected from 0, 1 and 2, and
mis 2.

11. An intermediate of general formula (XXX):

R1
Q R5 R6
N v M

\
\ I \(")f \Tz
N—N

R2
(XXX)

where
R1 is H, Cq.3 alkyl, C4.3 alkoxy, Cy.3 alkyl-CO-, COOH, R'R"NCO-,
R'R"NSO2-, R'SO,-, halogen, R'R"N- or R'"CON(R")-,



(XXX) where R1 is H Cl14 alkyl, Cl.3 al koxy, C1_3 al kyl-CO, COOH,

R R'NCO, R R'NSO2-, R S02-, halogen, RR'N or RCON(R")-, - 72 - R is

| i near or branched Cl.6 alkyl, C _3 al kyl-Cl.. 3al koxy, aryl-Cl.3 alkyl in
which the aryl group can be substituted with 1 or 2 substituents sel ected
from hal ogen, Cl1.3 alkyl and Cl.3 al koxy, 12 is H, a protecting group (P)
sel ected fromthe group conprising 9- fluorenyl nethyl carbamate,

tert-butyl carbamate, allylcarbamate, Nbepzyl and N-benzylidene, or a group
R-COin which Ris Cl1.3 alkyl, R5 and R6, together, forma 5- or 6-nenbered
saturate ring selected fromthe group corrpri sing pyrrolidine, imdazoline,

PYom 1, 2 and 5. arlsefr ieair BREREF Cdepall i ARYFos 818%,aBb9T, °3 °'

phalr rkra?:eut :jcal I corrp@&g élkyémn emninrthé:anyggmpeérﬁ betsubstitated evithft a2 | east one
2-al kyl -i ndazol e co nd o R4, R6, R7,
X, Y, W n, p, and %ﬁ%"?ﬁ& "?'[B&‘ ioﬂgf‘eéh?ﬁﬁ}&aﬂdﬁﬁlgsxyof a salt
thelreof Wi th ahpharméwfalwaﬂebﬁngagmepgllé\bé@e@é@&anthergrmum@mnmga@-i d, alnd
at | east one phar ut i ept a ex ent eutica
conposi tion accor di r@r(t_y Q\X’W%ﬁ" §&”@ﬁ?£’b A, taﬁ\é[c[;arpg “i ses an
arrIDunt Oftz a: |ky| - | ey tICdrfﬂ M@P@Hdéﬁ'\@forh(yr _I?T(I(D)n wﬁlb!?]ﬂlslq[@ alkyl, g

phar maceutical ly accep e sa aci itign, such as_.to provide a

| evel of admi ni st ra‘%géﬁg%%rtﬁ%’ thsy TIP”P@ W%ﬁﬁﬁﬂg’ﬁé%fisatﬂ@? € A"$har naceuti cal
conposi tion accor di giedted fom tﬁbb%u;%lﬂﬁ@ﬁrqpﬁﬁﬂdmé irlidhzdliheconpri ses an
anount of 2-al kylindazol e conpound of for a (l), or of its

phar maceuti cal | y ad®épriigine. B@Pf'd'ﬁﬁ agd iPiPeiRRN®.i on, such as to provide a
I evel of adm nistrayiooHfrom 0.001 to 50 ny/kg/ day 15. A pharnaceuti cal
conposition according to Claim 14, characteri zed in that it conprises an
amount of 2-al kyl - i hBbinteges apleetsd fiom 1.228d 3, 880 mul a (1), or of its

phar maceutical |y ac&%pé@ﬂat@@g&bc@ﬂ f,@qqoaﬁgha pon, such as to provide a
| evel of administration fromO0.01 to 10 my/ kg/ day.

12. Apharmaceutical composmon comprising an effective dose of at least
one 2-alkyl-indazole compound of formula (1) in which R1, R2, R3,
R4, R6, R7, X, Y, W, n, p, and m have the meanings stated in Claim
1, or of a salt thereof with a pharmaceutically acceptable organic or
inorganic acid, and at least one pharmaceutically acceptable
excipient.

13. A pharmaceutical composition according to Claim 12, characterized
in that it comprises an amount of 2-alkyl-indazole compound of
formula (1), or of its pharmaceutically acceptable salt of acid
addition, such as to provide a level of administration from 0.0001 to
100 mg/kg/day.

14. A pharmaceutical composition according to Claim 13, characterized
in that it comprises an amount of 2-alkyl-indazole compound of
formula (1), or of its pharmaceutically acceptable salt of acid
addition, such as to provide a level of administration from 0.001 to
50 mg/kg/day. ' '

15. A pharmaceutical composition according to Claim 14, characterized
in that it comprises an amount of 2-alkyl-indazole compound of



16. A use of a pharmaceutical conposition according to any one of Clains 12
to 15, for treating a pathological state selected fromthe group conprising
sl eep disorders, schizophrenia, anxiety, disorders of the snooth nuscles
both of the gastrointestinal systemand of the cardi ovascul ar system

-73-

formula (1), or of its pharmaceutically acceptable salt of acid _
addition, such as to provide a level of administration' from 0.01 to
10 mg/kg/day.

16. A use of a pharmaceutical composition according to any one of
Claims 12 to 15, for treating a pathological state selected from the
group comprising sleep disorders, schizophrenia, anxiety, disorders

~ of the smooth muscles both of the gastrointestinal system and of the

cardiovascular system.



