-1 - "I ndazol e am de conpounds as serotoninergic agents" The present £ |
invention relates to an indazol e am de conpound possessing a serotoni nergl C
action, a nethod for preparing thereof and 5 t he pharnaceuti cal

conposi t WO84EBt ai ni ng the sane. Amongst the nunmerous kndiarl/FERORI2s of
serotonin receptors, the 5HT4 receptors have only recently been identified
in the urinary bl adder, snooth and cardi ac nuscle and specific areas of the
central nervous system Conpounds possessing agonistic, partially agonistic
and 101 ant agoni stic actions agai nst such receptors are of potential

I nterest in pharmacol ogical treatnent of disorders of gastrointestinal
notility, disorders of the central nervous system wurinary incontinence and
cardi ac arrhythm a. Thindazdle@amide sanipociodp @sraksoiaoniriargic agends' pl ace by

m m cki ng or antagonising the ability Qf,.serptonin to stinulate intestinal

15 nmotility by activation of the enteric neurons, to nodul ate inportant
cerebral processeThs pedsert iriviehtioh glataseiooary lmomacompound uce

rel axati on of the urlnarg/ bl adder and to incr freqnl;éef % afrl I
contraction. A P@PRESHING §ﬁ'€9&9’6ﬂ%’%ﬁ@@%&1@@ fq{eﬁ theree whi ch

20 po%sess fﬁé rh?éc%ﬁ@al df tdo X o? nﬁ;m@%@ct as antagoni sts of

ser ot oni n. ore resent invention to
provi de an | ndazoAmmgstlﬁlecmmemw Itrmwmgamihes géaeroaanmcreaemtars tee r ]

5HT, receptors have only recently been identified in the urinaty bladder,
smooth and cardiac muscle and specific areas of the central nervous
system. Compounds possessing agonistic, partially agonistic and
10 antagonistic actions against such receptors are of potential interest in
pharmacological treatment of disorders of gastrointestinal motility,
disorders of the central nervous system, utinary incontinence and cardiac
arrhythmia. The action of such compounds in fact takes place by
mimicking or antagonising the ability of serotonin to stimulate intestinal
15 motility by activation of the enteric neurons, to modulate important
cerebral processes such as training, memory and anxiety, to induce
relaxation of the urinary bladder and to increase frequency of atrial
contraction.
A family of indazole amide compounds has now been found which
20 possess affinity with 5HT, receptors and which act as partial agonists or
antagonists of serotonin.
It is therefore a first object of the present invention to provide an
indazole amide compound having the general formula:

2
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=2:"wherein R err] is selected fromthe group conprising, Clerr] ™
cycloal kyl, heterocyclic ring having from5 to 6 nenbers where 1 to 4
menbers are heteroatons, the same or different fromeach other, sélectéd
from5 WwO9846s8% group conprising N, O and S, di net hyl am rca/EPSroe]29al kyl ,
met hoxy CJerr] al kyl, N-phenyl am de, am nosul phonyl net hyl, di hydroxy
Cerr] alkyl, aryl substituted by hydroxy; acid addition salts thereof with
pharmaceutically acceptabl e organi c and inorganic acids and

phar maceutical |y acceptable quaternary 10 2 - salts thereof. Preferred
exanpl es of aryl are phenyl, naphthyl and bi phenyl. Preferred exanpl es of
heterocyclic rings are thienyl, furanyl, pyranyl, pyrrolyl, imdazolyl,

pyrazolyl, i soxa\mqéﬁéfn pyri di nyI pyrazinyl, pyrimdinyl, pyridazinyl,
furazanyl, pyrroliny I m dazol i nyI pyrazolidinyl, pyrazolinyl, 15
pi peri di nyl, p| prBiiydmgenmrphol i nyI triazinyl, thiazolyl, tetrazolyl and

t hi adi azol yI l es of R err] are cycl opropyl, cycl ohexyl,
pyridinyl, tet ra@%fsa‘F Sé@%hol i nyl, methoxynet hyl, methoxypropyl,

hydr oxyphenyl , dﬂganhﬂ@aneiwdxbgqrh and am nosul phonyl nethyl. It is a second
obj ect of the pregsent nver}‘ don to provide a process for 20 preparing a
conmpound oP the b?ﬁﬁ eYYCRG& addi ti on salts thereof with

phar maceuti cal | yﬂeweéléatbherr@ﬁwg@o@ébm{aﬁgng%mﬁ M. 0S,.78¢kloalkyl,

pharmaceutical Iy acceptabl e quat emar?/ ereof , conprising: a)
acyl ating a 4- ani nbﬁtﬂfﬁﬂ’c 'ﬁlﬂﬁ@(h@'ﬁﬂa rem 5 ke6maembets where | to 4 members

are heteroatoms, the same or different from each other, selected from
the group comprising N, O and S, dimethylamino Cs.5 alkyl, methoxy

10 C1.3 alkyl, N-phenyl amide, aminosulphonylmethyl, dihydroxy C».a

alkyl, aryl, aryl substituted by at least a group selected from halogen
and hydroxy, aryl Cy.5 alkyl;
acid addition salts thereof with pharmaceutically acceptable organic and
inorganic acids and pharmaceutically acceptable quaternary salts

15 thereof.

Preferred examples of aryl are phenyl, naphthyl and biphenyl.

Preferred examples of heterocyclic rings are thienyl, furanyl, pyranyl,
pyrrolyl, imidazolyl, pyrazolyl, isoxazolyl, pyridinyl, pyrazinyt, pyrimidinyl,
pyridazinyl, furazanyl, pyrrolinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,

20 piperidinyl, piperazinyl, morpholinyl, triazinyl, thiazolyl, tetrazolyl and
thiadiazolyl. Typical examples of Rg are cyclopropyl, cyclohexyl, pyridinyt,
tetrazolyl, morpholinyl, methoxyr"nethyi, methoxypropyl, phenyl,
chlorophenyl, bromophenyl, hydroxyphenyl, phenethyl,
dimethylaminomethyl, and aminosulphonylmethyl.

25 It is a second object of the present invention to provide a process for
preparing a compound of the formula (l), acid addition salts thereof with
pharmaceutically acceptable organic and inorganic acids and
pharmaceutically acceptable quaternary salts thereof, comprising:

a) acylating a 4-aminomethyl piperidine of the formula:
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25 wherein - Pis a suitable 'prot ecting grou.p,' by rféaris of a '
1-al kyl -i ndazol e-3-carboxylic acid halide of the formila: - 3- [err]
wherein ogen, to give a conmpound of the fornmula:

de- pr ot e?f”ﬁ’é %lycorrpound of the formula (1V) to give a corrpo’%l?%)(?%)z? .
formula: [err] 10 (V) c) alkylating a conmpound of the forrmula (V) W|th a

conpound of the formula (VI) to give a conpound of the fornula (I)
according to the follow ng reaction scheneg [err] 15 SHEET

RN

p
(1
wherein
Rs, R'3, R4 and Rs have the above mentioned meanings, and
5 P is a suitable protecting group;
by means of a 1-alkyl-indazole-3-carboxylic acid halide of the formula:

(1)
10 wherein
Ry and Rz have the above mentioned meanings, and
X is halogen,

to give a compound of the formula: T T T e
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15 R,
(V)
wherein
R1, Rz, Rs, R's, R4, Rs and P have the above mentioned meanings,
b) de-protecting a compound of the formula (V) to give a compound of
20 the formula:
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-4- wheréin R6 has-the above nentioned neanings, and Y is halogen, d)
optionally formng an acid addition salt of an _indazole amde 5 o, -~
conpound of the fornmula (1) with a pharmaceutically acceptable organic or
I nor gani W@@BM§s8%r a pharmaceutical |y accept abl e quat emar yPEHEPI&R2129n
I ndazol e am de conmpound of the forrmula (I). Typical exanples of protecting =
groups (P) are benzyl oxycarbonyl, benzyl, terbutoxycarbonyl and
trimethylsilylethoxycarbonyl. 10 Step a) is preferably carried out by
reacting a conpound of the fornula (I11) wi #¥h-a conpound of the fornula
(Ir1) in which Xis chlorine, in WD 98/ 46589
PCT/ EP98/ 02129 -5- the presence of a suitable diluent and at a tenperature
of fromO to 140[errr]C for a period of tiY 0.5 to 20 hours.
Preferably the diluent is aprotgc, polar g Still nore preferably,
it is aprotic apolar. Exanples o appl ar diluents are 5
aromati ¢ hydrocarbons such as, fo AnplM, benzeke, KWl uene and xyl enes.
Exanpl es of suitable aprotic polar uﬁhts aréﬂdinethylfornanide and
di met hyl sul phoxi de. A

2

V)
wherein R;, Rz, Rs, R'3, R4 and Rs have the above mentioned
meanings,

5 c) alkylating a compound of the formula (V) with a compound of the
formula (V1) to give a compound of the formula (l) according to the
following reaction scheme:

, R
Q R3 3 5
N ..
4

2
10 (V) ")
wherein

D—2Z 2

R4, Rz, Rs, R's, Rs, Rs and Rs have the above mentioned meanings,
and
Y is halogen,

15 d) optionally forming an acid addition salt of an indazole amide
compound of the formula (1) with a pharmaceutically acceptable
organic or inorganic acid, or a pharmaceutically acceptable quaternary
salt of an indazole amide compound of the formula (1). -

Typical examples of protecting groups (P) are benzyloxycarbonyl,

20 benzyl, terbutoxycarbonyl and trimethylsilylethoxycarbonyl.

Step a) is preferably carried out by reacting a compound of the
formula (i) with a compound of the formula (lll) in which X is chlorine, in
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Still nore preferably, the reaction is perfornmed at a tenperature of from~

15 to 40[err]C for a period of tinme of from1 to 14 hours. I n

10
turn, ste b) is carried out according to techni ques kno per son
skill edwl‘ﬁng"ﬁé”art of the protecting group (Theodora W ggszdraig”Pet er

GM Wits, "Protective groups in organic synthesis", pp. 309- 406, John
Wley & Sons, Inc., NY., 1991). In the case of benzyl and

benzyl oxycar bonyl, the deprotection of thg protecting group is preferably
15 carried out by catal ytic hydrogenalion. An exanple of a suitable
catalyst is palladiumon activated carbon. Preferably the deprotection is
carried out by hydrogenation in the presence of a suitable diluent such as,
for exanpl e, athepresengesfasuitablshdiluent angata tepparaturaof froamd i xt ures

t hereof. An exgnppb : : | s an et hyl al cohol
[acetic acid mﬁgpugé&f%?gégg)dF'ﬁ%ﬁ%@%?gbgg%{%ed wi th a conpound of
the fornul a (V1) Preferablydihe Wiluentd lapratice polarior apoles. Still moze prefecably, ibf a

sui tabl e acceptor_of. acids such as r. anp| | kal j. bonat es and

bi car bonat es, I'%WW'PQW%EM@??%#%@? gﬁfogiccﬂ%o@rﬁ"ugﬁ{sng%s, f or
exanpl e, gr onatrématic hydrotadicmpsisinas, {6 Bxdrpld, denasnslaorefiealridohat i c | ow
al cohol s. Typical exanples of preferred organic_and inorganic acids for

formng additi silengst Exemplascofifuitabla apiolis RolanfilisnisAm8) “are oxal i c,
s o S oy SRS SERERE SR Gimgfithdiidsse phosphor ¢ acid, hyrogen

Still more preferably, the reaction is performed at a temperature of
from 15 to 40°C for a period of time of from 1 to 14 hours.

10 In tum, step (b) is carried out according to techniques known to the
person skilled in the art of the protecting group (Theodora W. Greene
and Peter G.M. Wuts, "Protective groups in organic synthesis”, pp. 309-
406, John Wiley & Sons, Inc., N.Y., 1991). in the case of benzyl and
benzyloxycarbonyl, the deprotection of the protecting group is preferably

15 carried out by catalytic hydrogenation. An example of a suitable catalyst
is palladium on activated carbon.

Preferably the deprotection is carried out by hydrogenation in the
presence of a suitable diluent such as, for example, a low aliphatic
alcohol, a low aliphatic acid and mixtures thereof. An example of a

20 preferred diluent is an ethyl alcohol /acetic acid mixture.

Step ¢) is preferably performed with a compound of the formula (V1), in
which Y is chlorine or bromine in‘the presence of a suitable acceptor of
acids such as, for example, alkali carbonates and bicarbonates, low
trialkylamines and a suitable diluent such as, for example, aromatic

25 hydrocarbons, dimethylformamide and aliphatic low alcohols.

Typical examples of preferred organic and inorganic acids for forming
addition salts of the present invention (step d) are oxalic, maleic, tartaric,
methanesulphonic, sulphuric, phosphoric acid, hydrogen bromide and
hydrogen chioride.



Met hyl iodide is a typical exanple of a preferred conpound formng a
pharmaceutical |y acceptable quaternary salt of the invention. The
preparation of the above nentioned salts conprises addition (step d) of ‘a
phar mnaceWOQ98M6589 accept abl e organi ¢ or inorganic acid, or BET/EPISN02149pt hy|

I odide to an indazol e am de conmpound of the forrmula (1) obtained in step
c). The internediates of formula (1V) and (V) are new. They are therefore a
further object of the present invention. Alternatively, indazole am de
conpound of the formula (1) can be 10 'rﬁe'pared by acylation of a

sui tabl e 4-am nonet hyl piperidine with a conpound of the fornmula (111).

Typi cal exanpl es of pathol ogi cal conditions which m ght benefit from

treatment with a phssthpdedidedsh tgsionianianpsle ofaqurefbirregl ¢ompdursd forming aon are
all the pathol ogi es which, are rg;,&o ive to tregﬁ nt wth antagonists 15
of 5-HT4 recept oPhaBaceuticallyac ﬁgt%auaé%ﬁ%ﬁ gsthedayentiatyr der s
associated wth hi | ' | dHdvie: méHtidh hiiddsadddiidipvel
syndrone), uri narygml%gﬁét\q%ﬁ%ﬁ?e?r@% ngrédpgc arﬁﬁ’_ﬁ%@gﬁ@uch g’ﬁri al
fibrillation. Pré$tepaliofa phesmsicauticallyadceptable arganic ooinorgsmic acidpeesfent

LYot 00 B, bl BER T ke AP AR g B ol =
pharmaceuti cal | y imeteppd)abl e addition salt thereof or a quaternary salt
Eronoresny oot so oo BER RS B e Cl4 VEBESBiEnbl Thok i e
tabl ets, granul e fuppeHbbfeRofifd presemSnydtition, @l adm ni stration; creans,
oi ntments and nedi cat ed adhesive strips for topical adm nistration,;

Alternatively, indazole amide compound of the formuia (i) can be

10 prepared by acylation of a suitable 4-aminomethyl piperidine with a
compound of the formula (Iil).

Typical examples of pathological conditions which might benefit from
treatment with a pharmaceutical composition according to this invention
are all the pathologies which are responsive to treatment with antagonists

15 of 5-HT, receptor such as, for example, gastrointestinal disorders
associated with high intestinal motility, such as IBS (irritable bowel
syndrome), urinary incontinence, and cardiac arrhythmias such as atrial
fibrillation.

Preferably, the pharmaceutical compositions of the present invention

20 will be prepared in suitable dosage forms comprising an effective dose of
at least one compound of the formula (I} or a pharmaceutically
acceptable addition salt thereof 'or a quatemary salt thereof and at least
one pharmaceutically acceptable inert ingredient.

Examples of suitable dosage forms are tablets, capsules, coated

25 tablets, granules, solutions and syrups for oral administration; creams,
ointments and medicated adhesive strips for topical administration;
suppositories for rectal administration and sterile solutions for injectabile,
aerosol or ophthalmic administration,

The dosage forms may also contain other conventional ingredients

30 such as stabilizing agents, preservatives, surfactants, buffers, salts for



suppositories for rectal administration and sterile solutions for
i nj ectabl e, aerosol or ophthal mc adm nistration. The dosage forns nmay al so

contain other conventional ingredients 30 such as stabilizing agents,
preservatives, surfactants, buffers, salts for -7- adjusting the osnotic
pressure, WA ers, sweeteners, coloring agents, flavori gﬁ%ﬁ"@?”and

the Iike. When required by particular therapies, the pharmaceutical
conmposi tion of the present invention mayycontain other 5 :
phar macol ogi cal |y active ingredi ents whose concomtant admnistration is
t herapeutically useful. The anount of the conpound of fornmula (1) or of a

phar maceuti cal | cceptahl e..salt thereof % L.t Dl i de. range
dependi ng on ﬁﬁﬁ‘{ﬁﬁnggﬁ? Sﬁg'oé'ﬁcﬂﬁe%%“fref 8?1%%@%1 %&g?%e%gﬁéﬁggﬁgfé‘gge to be
treated, the #Havoring agestsi and @e lilke: di sease, the patient's body weight, the
dosage form the chosen route of adm nistration, the nunpber of dosage forns
admi ni stered perVhap ragirachey particulanipa@pies, the phagpacaificabrpound of

formula (1). kg &rmor;Mhﬁfﬁé%ig%ﬁr?i?ﬂ%%amrntﬁ){g%ﬁtéﬁ&w and routinely

determ ned by a person ski 11T ] pically, the amount
of the dnpoumpihasmatologidally aclive ingsédientsawhosscoredmitantiadmiplisinatiendsit i cal

dosage 1 evel SPeEPBMIBHEARD. 50 /gl day. The dosage forme of the
pharmaceuti cal ckvpamountof inecompognd of tommaila (1) or of a pharmaceutically
acceptable salt thereof may vary within a wide range depending on
known factors such as, for example, the type of disease to be treated, the

10 severity of the disease, the patient's body weight, the dosage form, the
chosen route of administration, the number of dosage forms
administered per day and the effectiveness of the chosen compound of
formula (). However, the optimum amount may be easily and routinely
determined by a person skilled in the art.

15 . Typically, the amount of the compound of formula (I) or of a salt
thereof in the pharmaceutical composition of this invention will be such
as to insure an administered dosage level of from 0.001 to 50 mg/kg/day.

The dosage forms of the pharmaceutical composition according to this
invention may be prepared according to methods which are known to the

20 pharmaceutical chemist and comprise mixing, granulation, compression,
dissolution, sterilization, and the like.

The following Examples are intended to illustrate the present
invention, without limiting it in any way.

EXAMPLE 1
25 Preparation of 1-isopropyi-1H-3-indazolecarbony! chioride
(l“: R1 = H, Rg = C3H7)

a) 2-methyipropyi-1-isopropyl-1H-3-indazolecarboxylate

To a solution of 2-methylpropyl-1H-3-indazolecarboxylate ( 50 g; 0.24

moles) in 1,2-dimethoxy-ethane (300 ml) a solution of isopropyl

30 bromide (27.5 ml; 0.29 moles) in 1,2-dimethoxy-ethane (100 mi) and
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i nvention may be prepared according to nmethods which are known to the 20"
phar maceutical chem st and conprise m xing, granulation, conpression,

di ssolution, sterilization, and the like. The followi ng Exanples are "

i nt ended WQ98/4G58%t rat e t he present invention, without |inmRGIAEPBN2E2A any
way. EXAMPLE 1 25 Preparation of 1

-i sopropyl - 1H 3-i ndazol ecarbonyl chloride -(Il1l: X =d) a)

2- met hyl propyl - 1-i sopropyl -1 H 3-i ndazol ecarboxylate To a sol ution of

2- et hyl propyl -1 H 3-i ndazol ecarboxyl ate {8506 g; 0.24 mpoles) in

1, 2- di met hoxy- et hane (300 n) a solution of isopropyl 30 brom de
(27.5 m; 0.29 noles) in 1, 2-dinethoxy-ethane (100 m ) and -8- KOH (13.5

g; 0.24 noles) vvasmmifmt .81l oldEmBies) Wae avkivd@fl e mmlﬁéwﬁhemﬂor 8

hours. After renoval he sol vent he resi due was di ssol ve n tol uene
(300 m), the thusuaderrieiuy ford bwrén%gr%%\rﬁé@ tthe sol \Mt»\ﬁ@«’ ﬂﬂ?
resi due vas purl {1 Sqop BB e RSy, the thup CRRERY 5&‘*?‘2%8“?03’3@“2“ 3.
i ndazol ecar boxy!| at withitdN Na&h(tﬂﬂmﬁal'b@r(aptm (rd) mmenmmd et hyl
CeE o) B ot oS R ol el 2"
.48 (m 1H); 4. 26n{glhylgropyl-2- idbpropg)-28- - hl@cl&zole’tfa?bﬁxylétbi)via flagb- 7. 70
chromatography (eluent, hexane : ethyl acetate = 95:5) to give the title
compound (23 g) as an oil.
'H NMR (CDClg, 3): 1.07 (d, J=7Hz, 6H); 1.66 (d, J=7Hz, 6H); 1.95-
10 2.48 (m, 1H); 4.26 (d, J=7Hz, 2H); 4.96 (hept. J=7Hz, 1H); 7.15-7.70
(m, 3H); 8.03-8.33 (m, 1H).
b) 1-isopropy!-1H-3-indazolecarboxylic acid
A suspension of the compound of the Example 1a) (10 g; 0.04 moles)
in 0.75N NaOH (100 ml) was heated under reflux for 12 hours. The
15 solution was then cooled, acidified with 6N HCI (40 ml), the solid
precipitate was filtered and recrystallized from 1:1 hexane/ethyl
acetate to give the title compound (5.5 g), m.p. 162-3° C (Harada H. et
al., “Chem. Pharm. Bull.”, 43(11), 1912-1930, 1995).
'H NMR (DMSO, §); 1.54 (d, J=7Hz, 6H); 5.13 (hept, J=7Hz, 1H);
20 7.20-7.65 (m, 2H); 7.85 (d, J=8Hz, 1H); 8.14 (d, J=7Hz, 1H); 13.08 (s
broad, 1H).
c) 1-isopropyl-1H-3-indazolecarbonyl chioride
Thionyl chloride (4 ml, 0.054 moles) was added to a stirred solution of
the compound of the Example 1b) and the mixture was stirred under
25 reflux for 2 hours. After removal of the solvent in vacuum, the residue
was recrystallized from hexane to give 3.5 g of the title compound,
m.p. 63-4° C.

30



(m 3H); 8.03-8.33 (m 1H). b) 1 -isopropyl-1H 3-indazol ecarboxylic acid A
suspensi on of the conpound of the Exanple 1a) (10 g; 0.04 noles) in 0.75N
NaOH (100 m ) was heated under reflux for 12 hours. The 15 sol ution
was then WOI¥I acidified with 6N HO (40 m), the solid PFEEPH R was
filtered and recrystallized from1:1 hexane/ethyl acetate to give the title

conpound (5.5 g), mp. 162-3 C (Harada H et al., "Chem Pharm Bull.",
43(11), 1912-1930, 1995). [err]H NWR (Dl\/IS_O9 [err]); 1.54 (d, J=7Hz, 6H);
5.13 (hept, J=7Hz, 1H); 20 7.20-7.65%(m 2H); 7.85 (d, J=8Hz, 1H);

8.14 (d, J=7Hz, 1H); 13.08 (s broad, 1 H). c¢) 1 -isopropyl-1

H 3-i ndazol ecarbonyl chloride Thionyl chloride (4 m, 0.054 noles) was
added to a stirred sd&lemental@hatysis foonpoundCof the Btanpl e 18Y and the

m xture was stirred undeé %_g ‘ reflux for 2 hours. After renoval of the
solvent in vacuum the r&&} t‘J%Nr'ﬁgs recrystallized fromhexane to give 3.5 g

of the title conpound, mpsfehdi[err] C. B808.29 - 9 5.2@ enential7éanal ysis for
C H N Cerr]H.err]CNerr % f ound; .29
5. 20 12.76 % cal cul‘g’t%ﬁl!'?‘hated]- 59. 33 588 05 498 15 5g2bb

'H NMR (CDCls, 3); 1.69 (d, J=7Hz, 6H); 5.00 (hept., J=7Hz, 1H);

7.20-7.70 (m, 3H); 8.03-8.33 (m, 1H).

EXAMPLE 2
) Preparation of N3-{[1-(2-phenylethyl)-4-piperidinyllmethyi}-1- isopropyl-
5 1H-3-indazolecarboxamide hydrochloride (AFR 306)

(I Ry =Ra=R'3=Rs=Rs =H, Rz = CaHy, Rg = CeHs)
[1-(2-phenylethyl)-1-piperidinyllmethylamine (3 g; 0.014 moles),

prepared as described in EP-A-0 343 307, in toluene (30 mi) was

dropped into a suspension of the compound of the Example 1¢) (3 g,
10 0.014 moles) in toluene (30 ml). After 3 hours at room temperature, the

solid was filtered, dissolved in H>O, made basic with 6N NaOH solution

and extracted with CH,Cl, (2x200 ml). The solvent was removed by

evaporation, the residue was purified on SiO2 column (eluent, CHCls :

MeOH =95 : 5) and transformed into the corresponding hydrochloride.
15 The obtained product (2 g) melted at 211-212° C.

Elemental analysis for C H N Ccr
C2sHa3CINSO .
% found: 68.13 7.52 12.78 8.03
% calculated: 68.09 7.54 12.70 8.04

'H NMR (DMSO, 8); 1.56 (d, J=7Hz, 6H); 1.50-2.30 (m, 5H); 2.70-3.90
(m, 10H); 5.10 (hept, J=7Hz, 1H); 7.05-7.63 (m, 7H);7.81 (d, J=8Hz, 1H);
8.21 (d, J=8BHz, 1H); 8.47 (t, J=6Hz, 1H); 11.05 (s broad, 1H).
IR (KBP): veo 1652cm’™,

20 EXAMPLE 3

Preparation of N3-{ [1-(phenyimethyl)-4-piperidinylimethyl}-1- isopropyi-

1H-3-indazolecarboxamide
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[err]H NMR (CDO [err], [err]); 1.69 (d, J=7Hz, 6H); 5.00 (hept., J=7Hz, 1
lI;lDS;{[7i 2(()-7.%0 (lm ﬁH) 8.03-8.33 (m 1 H). Preparatlon of

2-phenyl et hyl') - 4- pi perdi nyl ] met hyl }- 1-i sopropyl - 5
H 3- |ndm1’%é¥9ooxam de hydrochl oride (AFR 306) (pR[eﬁI] PC('E{FJP?/]’%F%H])
[ 1- (2- phenyl et hyl ) -1 - pi peridinyl ] nmethylam ne (3 g; 0.014 noles), prepared
as described in EP-A-0 343 307, in toluene (30 mM) was dropped into a
suspensi on of the conmpound of the Exanpleg, l c) (3 g, 10 0.014 noles) in
toluene (30 m). After 3 hours at room’tgerérature, the solid was filtered,
dissolved in Herr]O made basic with 6N NaOH sol ution and extracted with
CH2Cl 2 (2x200 m ). The sol vent was renoved by evaporation, the residue was
purified on Si Q2 col ¢vhRye! BeatR's SHRY £ B H, WEG@@H-/QB @Hzﬁd'is)ransforned

ol ted at 211 - 51 @afet SoOngt s soRtany)IH IRl aMEenyT cRidHEe (62 )
A Cerr]Herr ]@d\&ﬂ Hcﬂééjlﬁ li0ehe 300 mi) W8s haded d?o;&ﬂlse a sdldtiotgof 8. 03 %
cal cul at ed: 8.0 g/R Q@g/ﬁ [err]);
% 56 (dH) J=7Hz,[1 dnhensﬂnmhﬁ) éwmﬁdﬂaﬂljnetbvlmnse %ﬁeﬂm eseripgd if e pt

THz, 1 7 8 1
8 47 (1, 5= 5WQ§§61(GT':Z4 A7 gg( éle%% 'ﬁw%@eneg(%égr@? Q/ﬁm%er thurs H)
1652cnferr ] 20the solvent was removed by evaporaﬂon urplexveduesd pTﬁ@pufeat’ﬁh@n of

N3-{[ 1- (phenyl neth 4- |
noz LI (phenyl el By ol mixRird Slas ekiéd Wih BN NalH, SXaeRd witd
dichloromethane and concentrated in vacuum. The solid residue (95 g)
was recrystallized from 7:3 hexane/ethyl acetate to afford the title
10 compound as a white solid (45 g), m.p. 72-74° C.

Elemental analysis for C H N
CaaHaoN4O
% found: 73.78 7.87 14.35
% calculated: 73.81 7.74 14.35

'H NMR (CDCl, 8); 1.59 (d, J=7Hz, 6H); 1.10-2.25 (m, 7H); 2.80-3.15 (m,
2H); 3.27-3.60 (m, 4H); 4.86 (hept, J=7Hz, 1H); 7.00-7.60(m, SH); 8.27-
8.52(m, 1H).
IR (KB): veo 164Tcm™.
15 EXAMPLE 4
Preparation of N3-(4-piperidinylmethyl)-1- isopropyl-1H-3-
indazolecarboxamide hydrochloride
(V: Ry =Rs=R'3= R4 = Rs = H, Rz = C3Hy)
A suspension of the product of the Example 3 (28 g; 0.076 moles) in

20 ethyl alcohol (1500 mi) and glacial acetic acid (66 ml) was hydrogenated
over 10% Pd-C (13.4 g) at 35 psi for 24 hours. The mixture was filtered
and the filtrate concentrated in vacuum. The residue was dissolved in
water, treated with 5N NaOH and stirred for 2 hours at room temperature.
The solid obtained was filtered off (16.6 g) and converted to the

25 corresponding hydrochloride (9.5 g), m.p. 211-214° C (dec.)
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- 10 - (1V: P=-CHerr]derr]Herr]) To a stirred solution of 1 -

i sopropyl -1 H-3-indazol ecarbonyl chloride (52 g; 0.234 noles) in toluene
(300 M) _i ~added dropwi se a solution of [1

- (phenyl h’é‘%’ﬂ%‘%"i- pi peri di nyl ] met hyl am ne, prepared as des%glﬁ%%gmlzln”S

WO 94/ 10174, (47.7 g; 0.234 noles) in toluene (200 m ). After 5 hours, the
sol vent was renoved by evaporation under reduced pressure. The reaction

m xture was treated with 2N NaOH, extract_e?l wi t h di chl or onet hane and
concentrated in vacuum The solid residue 3)5 g) was recrystallized from
7: 3 hexane/ethyl acetate to afford the title 10 conmpound as a white
solid (45 g), mp. 72-74 C. Elenental analysis for C H N
Clerr]H err] N err] O %Elesgrial analysis for73. 78°C  7.87 H 14. 3 %

cal cul at ed: 73.8 14.35 [err]H NWMR (CDCl [err], [err]);
1.59 (d, J=7Hz, 6H); .‘1'32-59.7'3‘?'(”%” : 2.80-3.15 (m 2H); 3.27-3.60 (m
4H); 4.86 (hept, J=7Hz, 1 ¥)fpud00-7.60( m5DBY; 8.27.688.52( M6.36H). IR
(KBr): v[err] 1641 cnferg). .15 . MPLE 4
Preparati on of N3-(4-pi pgf F?i'FHW%t hyl ) - 1“"!%%?” opyl ?’sz- 3- 16'28\

| ndazol ecar boxamidqWIRADMSDOD); 4684 16, RE7Hz 6H) R 814216 81258864 1] =
Rerr] =H R e_r r] = derr] H[ er r_]__} sus'%ens_l on of the_pr oduc; of hqe
Exanpl e 3 (28 g; (M, B 589 fapti 4=7Hz, 1H); 7.12-7.60 (m, 2H); 7.80 (d, J=8Hz, )i
8.20 (d, J=8Hz, 1H); 8.41 {t, J=6Hz, 1H); 8.82-9.60 (m, 2H).
IR (KBP): veo 1658 cm™.
5 EXAMPLE 5
Preparation of N3-{[1-(4-phenylbutyl)-4-piperidinylimethyl}-1- isopropyl-
1H-3-indazolecarboxamide oxalate (AFR603)
(l: Ry = R3 = R'3 = Ry = Rs = H, Rz = C3Hy7, Rg = -CHCH>CgHs)
To a stirred suspension of the product of Example 4 as free base
10 (5.27 g; 15.6 mmoles) in ethyl alcohol (20 ml), K2CO5; (6.5 g; 50 mmoles)
and 4-phenylbromobutane (“Braun”, B-44, 2872, 1911) (3,6 g, 17.1
mmoles) were added. The reaction mixture was stirred at reflux for 10
hours. After removal of the solvent, the residue was partitioned between

ethyl acetate and 1N HCI. The water phase was made basic with 2N

15 NaOH, extracted with ethyl acetate and concentrated in vacuum. The
solid was converted to the corresponding oxalate salt (2 g), m.p. 154-
1565° C.
Elemental analysis for * C H N
CagH3gN4Os.1/2H.0
% found: 65.87 7.47 10.62
% calculated: 65.52 7.39 10.54

'H NMR (DMSO, 8); 1.55 (d, J=7Hz, 6H); 1.31-2.18 (m, 5H); 2.30-3.64
(m, 14H); 5.08 (hept, J=7Hz, 1H); 7.12-7.60 (m, 7H); 7.80 (d, J=8Hz, 1H),
20 8.19 (d, J=8Hz, 1H),; 8.41 (t, J=6Hz, 1H).
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20  ethyl alcohol (1500 m) and glacial acetic acid (66 m) wds"
hydr ogenat ed over 10% Pd-C (13.4 g) at 35 psi for 24 hours. The m xture was

filtered and the filtrate concentrated in vacuum The residue was - di ssol ved -~

I n wat er  WO9&a65821 wi th 5N NaOH and stirred for 2 hours at PCIBEPISSRIRIr at ur e.
The solid obtained was filtered off (16.6 g) and converted to the 25

correspondi ng hydrochloride (9.5 g), mp. 211-214[err] C (dec.) - 11 -

El emrental anal ysis for C H N
Clerr]Herr]CONerr]O1/2H err] O % found=- 12 - 58. 82 7.68 16. 36
% cal cul at ed: 59. 03 7.58 16.20 [err]H NVMR (DMSO, [err]); 1.55

(d, J=7Hz, 6H); 1.31-2.18 (m 5H); 2.58-3.64 (m?H); 5.09 (hept, J=7Hz,
1H); 7.12-7.60 (m 2H); 7.80 (d, J=8Hz, E,’Wf‘f, % 20 (d, J=8Hz, 1H); 8.41 (t,
J=6Hz, 1H); 8.82-9.60 (m 2H). IR (KBr) err 1658 crr[err]

EXAVPLE 5 Prepar at i @treparatigniof N3-#i1 2-enol A : .

I sopropyl - 1H—3|ndzi1 _ < R
-CH err]CH err] C err et f gerorct  of

Exanpl e 4 as free base [PR;= R&EFE; g=;4=15156=}m*ra§es()3H7ant=h&gHﬁ)cohol (20
m K .5 0; I noput B
i, 267251911) ( BOUINGIhe BroRmEhE pf BRmPIeaoNs- P RPEIBITSN Kt ur ¢ vas

stirred at refl uoppdpyldH-3-indazolecarboxamide (4.42 g) and (2- bromoethyl)
cyclohexane (“J.A.C.S.”, 48, 1089-1093, 1926) (4.63 g) gave the title
compound (2.5 g), m.p. 244-246° C (dec.)

Elemental analysis for C H N cr
CasHagN40.1/2 H0
% found: 65.51 9.05 12.57 7.89
% calculated: 65.83 8.84 12.28 7.77

'H NMR (DMSO, 8); 1.55 (d, J=7Hz, 6H); 0.68-2.18 (m, 17H); 2.63-3.70
10 (m, 10H); 5.09 (hept, J=7Hz, 1H}); 7.12-7.60 (m, 2H); 7.80 (d, J=8Hz, 1H);

8.20 (d, J=8Hz, 1H); 8.41 (t, J=6Hz, 1H); 10.70 (s broad 1H).

IR (KBr): v, 1656 cm™.

EXAMPLE 7
Preparation of N3-({1-[3-(dimethylamino)propylil-4-piperidinylimethyl)-1-
15 isopropyl-1H-3-indazolecarboxamide dimaleate (AFR606)
(I R =Ra=R'3=R4s =Rs = H, Ry = CaHy, Rg = -CH,NC2Hg)
Following the procedure of Example 5, N3-(4-piperidinyimethyl)-1-

isopropyl-1 H-3-indazolecarboxamide (3 g) and N-(3-chloropropyl!)-N, N-

dimethylamine hydrochloride (580 mg) gave the title compound (950 mg),
20 m.p. 155-156° C.

Elemental analysis for C H N
CaoHsaNs04.1/2H0
% found: 57.83 7.01 11.11
% calculated: 57.50 7.08 11.18
This Sheet Has Been R,
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hours. After renoval of the solvent, the residue was partit-i -oned bet'ween
ethyl acetate and 1IN HC. The water phase was nade basic with 2N 15 .

NaOH, ext ed with ethyl acetate and concentrated in solid
was co%§8?'§ to the corresponding oxalate salt (2 g), mnp. 1?2 B?S
El‘emental analysis for C H N

Cerr]Herr]Nerr]derr].1/2H err] O % f ound: 65. 87 7. 47

10. 62 % cal cul at ed: 65. 52 7.39 43 . 10.54 [err]H NVR (DVSO, .
[err]); 155(d J 7Hz, 6H); 131218(m 5H) 2.30-3.64 (m 14H); 5.08

(hept, J 7Hz 712760(m 7H); 7.80 (d, J=8Hz, 1H); 20 8.19 (d,
J=8Hz,

N3- {[1 (2 ;:ycl (b‘hNﬁFI" é@Mﬂ@:—& E)15§e(ﬁ'r dr?nélzv] 6H); Hﬁl\éPE%BG( Prﬂ%arzaﬂ PS 696 !
G oD OPY L 11 T BRSNS iR (et dLPAR o Grod 4 HR)Y 1017.60UM, 1] = '-

C[err]H[err]) proce ure 'of

N3- (4- pi peri di 2ii); Te8hid, )J—BHZ. éblb),r&ﬁpl(le*BHZuMaBdﬂé,aHﬁi‘%rﬁﬁe (4. 42 g)
and (2-bronoethyl)- cycl ohexane ("J. AE% @P 48, 1089-1093, 1926) (4.63 Q)
gave the title conpound (2.5 g), mp A I2”‘4% C (dec.) Elenental analysis

for C 5  H Preparatiin of N3-({192-@ morgtidlieyhéth ierdipyihethy)d -

isopropyl-1H-3-indazolecarboxamide dihydrochloride (AFR607)
(l: R1 = Ra = R'a = R4 = Rs = H, Rz = CaH7, Rs = C4H4NO)
Following the procedure of Example 5, N3-(4-piperidinylmethyl)-1-

isopropyl-1H-3-indazolecarboxamide (3 g) and 4-(2-chloroethyl)-
10 morpholine (3.42 g) gave the title compound (3.2 g), m.p. 266-267° C

(dec.)
Elemental analysis for C H N Ccr
Ca23H37ClN502.1/2 H0
% found: 55.74 7.61 13.96 14.12
% calculated: 55.75 7.73 14.13 14.31

'H NMR (DMSO, 8); 1.55 (d, J=7Hz, 6H); 1.30-2.25 (m, 5H); 2.75-4.30

(m, 19H); 5.09 (hept, J=7Hz, 1H); 7.12-7.60 (m, 2H); 7.81 (d, J=8Hz, 1H);

8.20 (d, J=8Hz, 1H); 8.45 (t, J=6Hz, 1H); 10.80 (s broad, 1H); 10.60 (s
15 broad, 1H).

IR (KBI): Vo 1652 cm™.

EXAMPLE 9
Preparation of N3-[(1-{ 2-{(methylsulphonyl)aminolethyl}4-

piperidinylmethyl]-1- isopropyl-1H-3-indazolecarboxamide hydrochloride

20 (AFR703)
(I: Ry = R3 = R'3 = Ry = Rs = H, Rz = C3Hy, Rg = CH3SOzNH-)
Following the procedure of Example 5, N3-(4-piperidinylmethyi)-1-

isopropyl-1H-3-indazolecarboxamide (5 g) N-(2-bromoethyl)-methane
sulphonamide (WO 93/18036) (3 g) gave the title compound (1.5 g), m.p.
25 186-187° C (dec.)
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"% found: 65. 51 9. 05 12. 57 7.89 %calculated: ~ 65.83
8.84 12. 28 7.77 [err]H NMR (DVMSO, [err]); 1.55 (d, J=7Hz, 6H);
0.68-2.18 (m 17H); 2.63-3.70 10 (m 10H); 5.09 (hept, J=7Hz, 1H);’
7.12-7. 6®0(9814658%) ; 7.80 (d, J=8Hz, 1H); 8.20 (d, J=8Hz, 1P¢T/E99sldzlzst

J=6Hz, 1H); 10.70 (s broad 1H). IR (KBr): v[err] 1656 cnferr]. EXAMPLE 7
Preparatlon of N3-({1-[3-(di net hyl am no) propyl ] - 4-pi peri di nyl }rret hyl)-1- 15
i sopropyl -1 H 3-indazol ecar boxam de di mal eate (AFR606) (lI: R6 =

-CH err]NCerr]H err]) Follow ng the precttlure of Exanple 5,

N3- (4- pi peridinyl methyl)-1- isopropyl-1 H 3-indazol ecarboxam de (3 g) and
N- (3-chl oropropyl)-N, N dinethylam ne hydrochloride (580 ng) gave the

title conpound ¢y Mpg 155- 156 ment al ganal ysgg for C
H N C[erﬁ%@ L'g%géferr] 1/ 2H20 %founc!e 57. 83 7.01
11.11 % cal cul at edC20Ha2C 708 11. 18 - 13 - [err]H NVR ( DVSO,
1511 5. 00 (hept, 1= ioueky 1o 05248 LT8R 1,36 ey 1 a)
J=8Hz, 1H); 8.20 (d,%tafdtatétf); 8. 452@5 Jfﬁw 116)29 EXAWJBIOE 8 7.74
'H NMR (DMSO, 3); 1.55 (d, J=7Hz, 6H); 1.40-2.30 (m, 5H); 3.00 (s, 3H);
2.75-3.80 (m, 10H); 5.09 (hept, J=7Hz, 1H); 7.12-7.70 {m, 3H); 7.80 (d,
J=8Hz, 1H); 8.20 (d, J=8Hz, 1H); 8.45 (t, J=6Hz, 1H); 10.73 (s broad,
1H).
5 IR (KBr): veo 1651cm’™,
EXAMPLE 10
Preparation of N3-({1-[2-(2-pyridinyl)ethyi] 4-piperidinylimethyi)-1-
isopropyl-1H-3-indazolecarboxamide hydrochloride (AFR605)
(I: R1 =Rs =R'3 = R4 =Rs = H, Ry = C3H7, Rg = CsHsN)
10 To a stirred suspension of the product of Example 4 as free base (10
g; 33.3 mmoles), 2-vinylpyridine (3.6 g; 34 mmoles), glacial acetic acid (2
ml) and water (2.5 ml) were added. After 16 hours at 95° C, the reaction
mixture was made basic with 2N NaOH, extracted with ethyl acetate and
concentrated in vacuum. The residue was purified by flash silica-gel
15 chromatography with CHCl3:MeOH = 97 : 3 as eluent to yield a solid
which was converted to hydrochloride salt (5 g), m.p. 122-123° C (dec.)

Elemental analysis for C H N cr
CaaHa2CINSO.H-0 " .
% found: 62.80 742 15.18 7.78
% calculated: 62.66 7.45 16.22 7.71

'H NMR (DMSO, 8); 1.55 (d, J=7Hz, 6H); 1.68-2.30 (m, 5H); 2.80-3.78
(m, 12H); 5.10 (hept, J=7Hz, 1H); 7.12-7.60 (m, 4H); 7.68-8.00 (m, 2H);
8.21 (d, J=7Hz, 1H); 8.33-8.70 (m, 2H); 11.05 (s broad, 1H).
20 IR (KBH): veo 1644 cm™.
TEST 1
Antagonistic Action on 5-HT4 Receptor
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5 Preparation of /'-

N3- ({1-[2- (4- norpholinyl)ethyl]-4-piperidinyl}nethyl)-1- '

i SOPr ORY vi/liksds | Ndazol ecar boxani de di hydrochl ori de (AFRGP&},Ei,gsmﬂgerr] =

Clerr]Herr]NO Follow ng the procedure of Exanple 5,

N3- (4- pi peridi nyl methyl)-1- isopropyl-1 H 3-indazol ecarboxam de (3 g) and

4-(2-chloroethyl)- 10 nor phol ine (3.42 g) gave the title conpound (3.2 °

g), mp. 266-267 C (dec.) Elenental analysis for C H N

C derr]Herr]dJerr]Nerr]Jerr].1/2 Herr]O % found: 55.74

7.61 13. 96 14.12 % cal cul at ed: 55.75 7.73 14. 13 14. 31
r

(

) SO o ol s o L 2 75

8.20 (d, J=8Hzevallited® yAestitng thiriptiaenddbf theodfbdundundest, evldﬂ)atqohﬁblﬁO (S 15
broad, 1 H. IR (KBr): v erri 1652 c err]. EXAMPLE 9 Preparation of

[ (
pi pe
(

N3-T (1- { 2-1¢( ngrpgqrgnu-p |c}e,§ophageal tunica pre-contracted
di nyl I pljpri de 20
wERr03) {1 RN opracp bR i‘?‘ *f‘?nh.“‘%""‘é U e B el
ﬁli ( 2!35(45pi {)ﬁr\;?n dyPhamhgaol-1111, .wwxnem 38| gdazol ecar boxami ﬂe §5t Ig)
ronoe V. etitle
conmpound (1. 5yg)AW%&%E&%R?Q@%@?H@%M%%% &0%64 g Fng J8] fhé
specific values for AFR 603, AFR 604, AFR 605 and AFR 306 are shown
Table 1 below.

. Table 1
Compound pAz s.e.
AFR 603 9.12 1.42
AFR 604 8.19 0.99
AFR 605 10.8 1.90
AFR 306 - 9.36 0.38
10 s.e. = standard error
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". 14- Elenental analysis for C H N S a
CerrJ]Herr]ONerr]Jerr]S % found: _ 52.15 7.22 15. 30
7.77 % cal cul at ed: 52. 45 7.04 15. 29 7.00 7.74 [err]H

(DMBO, [err]);

1.55 (d, J=7Hz, 6H); 1.40-2.30 (m 5H); 3.00 (s, 3H)

6.98
NNR

2.75-3. SOVQAB/4658%) . 5. 09 (hept, J=7Hz, 1H); 7.12-7.70 (m BEN/EPIS/BN29d,
J=8Hz, 1 H): 8.20 (d, J=8Hz, 1 H): 8.45 (t, J=6Hz, 1 H): 10.73 (s broad,
n

1H). 5 IR (KBr): v[err] 1651cr’r{errh.
N3-({1-[2-(2-pyridinyl)ethyl] 4-piperi B

EXAMPLE 10 Preparation of
yl }methyl )-1- isopropyl-1

H 3-i ndazol ecar boxam de hydrochl oride (AFR605) (I: Rerr] = CJerr]Herr]N)
10 To a stirred suspension of the product of Exanple 4 as free base
(10 g; 33.3 mmmol es), 2-vinylpyridi neQLAIBIS); 34 mmol es), gl acial acetic

acid (2 m) qnd wat er Fd' After 16 hours at 95[err

2,5 d
reaction m xt urémp%&%h%‘ﬁgéy‘m%gﬂg@ﬂl

q{ﬁﬁl-f extracted wth ethyl

] C the
acetate

and concentrated in vacuum The residue was purified by flash silica-gel 1
5 chromat ography wi th CHC [erb] : NE%: R7: 3 as eluent to yield

whi ch was converted to hydrochl ofi de # (5 g), mp. 122-123 C (dec.)
El enental anal ysis foRr,  C H NA}% d
Cerr]Herr]ANerr]OH '\Iound: 62. 80 7.42 15. 18
7.78 R, N

10

15

20

25
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wherein:

R1 is hydrogen; L R .

e mopropyt; LTI

Rs and R'; are hydrogen; e o s

R4 and Rs are hydrogen;

Rs is selected from the group comprising C4.3 alkyl, Ca.7 cycloalkyl,
heterocyclic ring having from 5 to 6 members where 1 to 4
members are heteroatoms, the same or different from each
other, selected from the group comprising N, O and S,
dimethylamino C,.5 alkyl, methoxy C.3 alkyl, N-phenyl amide,
aminosulphonyimethyl, dihydroxy C..; alkyl, aryl, aryl substituted
by at least a group selected from halogen and hydroxy, aryl C1.3
atkyl;

acid addition salts thereof with pharmaceutically acceptable organic

and inorganic acids and pharmaceutically acceptable quatemary

salts thereof.

A compound according to claim 1, characterized in that aryl is

selected from the group comprising phenyl, naphthyl and biphenyl.

A compound according to claim 1, characterized in that heterocyclic

rings are thienyl, furanyl, pyranyl, pyrrolyl, imidazolyl, pyrazolyl,
isoxazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, furazanyl,

a solid
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% cal cul at ed:

J=THz,

8. 33- 8.
cnferr]

by testing the influence of the conpogpd- under eval uation on

serotoni n-i nduced rel axation of rat oesophageal tunica pre-contracted with
car bachol

pA[ err]

0.

99 AFR 6

10

15

20

25

according to the nethod described by J.D. Gale et al.
Phar

|nvent|on sh

ok

10.

11.

12.

A com oumi %ccordlng to clajm h,féagggenzedl in %%%6604

selected from the group comprising cyclopropyl, cyclohexyl, pyridinyl,

tetrazolyl, morpholinyl, methoxymethyl, methoxypropyl, phenyl,
chlorophenyl, bromophenyl, hydroxyphenyl, phenethyl,
dimethylaminomethyl, and aminosulphonyimethyl.

A compound according to claim 1, characterized in that R4, R3, R,
R4 and Rs are hydrogen, R; is isopropyl and Rs is phenyil.

A compound according to claim 1, characterized in that R, ﬁa, R's,
R4 and Rs are hydrogen, R is isopropyl and Rg is phenethyl.

A compound according to claim 1, characterized in that Ry, Ra, R's,
R4 and Rs are hydrogen, R; is isopropyl and Rg is cyclohexyl.

A compound according to claim 1, characterized in that R4, R, R'3,
Rs and Rs are hydrogen, R is isopropyl and Re is pyridinyl.

A compound according to claim 1, characterized in that R4, R3, R's,
R4 and Rs are hydrogen, R; is isopropyl and Rg is
dimethylaminomethyl.

A compound according to claim 1, characterized in that R4, Rs, R's,
Ra and Rs are hydrogen, R is isopropyl and Rg is morpholinyl.

. A compound according to claim 1, characterized in that Ry, Ra, R's,

R4 and Rs are hydrogen, R:; is isopropyl and Rs is
aminosuiphonyimethyl.

A process for preparing a compound of the formula (1), acid addition

salts thereof with pharmaceutically acceptable organic and inorganic

acids and pharmaceutically acceptable quatemary salts thereof,
comprising:

a) acylating a 4-aminomethyl piperidine of the formula:

This Sheet Has Been Replaced
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62.66  7.45 - 15. 22 7.71 [err]H NMVR ( DVBO,
1,55 (d J 7THz, 6H);

EJ(”, 5H); 2.80-3.78 (m 12H); 5.10 (hept
7. 12- lﬂﬂﬂ“ﬂ ﬂ OO(m 2H); 8.21 (d, J=THz,
%%@F 11703 (s : IR (KBr):

8% Ant agoni stic Actlon on 5- HT4 Recept or A &@PW

- The antagonistic action of the conpounds of the formula (1) was eval uat ed

[epr

in5
oo, g bR Pl SoapbR o2 A% 25!

AFR 605 and AFﬁpémmyi ensl'ptwhn'y"aluﬁazwiylnhiamlyl , Ketrazolytlariab thiadiadolyl.

8.19
. 38



10 s.e. = standard error - 16- CLAIM5S 1. A conpound having the
general fornula [err] wherein Rlerr] is selected fromthe group conprising,
Cerr] cycloal kyl, heterocyclic ring having from5 to 6 nenbers where'l to °
4 menber YOMBU6HBt er oat ons, the sane or different from eacRCIERISN21IZR| ect ed
fromthe group conprising N, O and S, dinethylamno Cerr] al kyl, nethoxy
Cerr] alkyl, N-phenyl am de, am nosul phonyl net hyl, dihydroxy ([err] alkyl,
aryl substituted by hydroxy; acid addition salts thereof with
phar maceutical |y acceptabl e organic and =i #rgani ¢ acids and
pharmaceutically acceptable quaternary salts thereof. 2. A conpound
according to claiml1, characterized in that_heterocyclic rings are thienyl,
furanyl, pyranyl, pyrrolyl, imdazol W;,, agﬁ&zolyl i soxazol yl, pyridinyl,
pyrazinyl, pyrimdinyl, pyridazinyl, f I, pyrrollnyl i m dazol i nyl,
pyrazol i dinyl, pyrazolinyl, piperidi N, Ypiperazinyl, nDrphollnyI
triazinyl, thiazolyl, tetrazolyl and thiadi lyl. 3. A conpound according
to claim1, characterized in that R[erﬁ} i S”selpected fromthe group
conprising cycl opropyl, cyclohexyl, pyridinyl, tetrazolyl, norpholinyl,
met hoxynet hyl , net hoxypr opyl, 08

wherein

Rs, R's, R4 and Rs have the above mentioned meanings, and
5 P is a suitable protecting group;

by means of a 1-alkyl-indazole-3-carboxylic acid halide of the

O
o | W
N’N
3
(i
10 wherein
R1 and Rz have the above mentioned meanings,'and
X is halogen,
to give a compound of the formula:
15
(V)
wherein
R1, Rz, Ra, R, R4, Rs and P have the above mentioned meanings,
b) de-protecting a compound of the formula (IV) to give a compound
20 of the formula:

——
THIS SHEET HAsS BEEN

This Sheet Has Been Replaced REPLACED
B

LT




hydr oxyphenyl , di met hyl ami nomet hyl and ani nosul phonyl nethyl . 4. A conpound "

according to claiml1, characterized in that R err] is cyclohexyl. - 17 -
5. A corrpound according to claiml1, characterized in that err] is
pyridinyl? WOP8/46582 o npound according to claim 1, characteri Z?&‘y#g@hapsm err]
I s di met hyl am nonethyl. 7. A conpound according to claim 1, characterized
in that Rerr] is norpholinyl. 8. A conpound according to claim1,
characterized in that Rlerr] is amnosul ph gyl met hyl. 9. A process for
preparing a conpound of the formula (1), d addition salts thereof with
pharmaceutically acceptabl e organic and |norgan|c aci ds and

pharmaceutical |y acceptable quaternary salts thereofg conprising: a)

acyl ating a 4-aminonethyl piperidine of thg fdlnyRa:; °[err] wherein Pis a
suitabl e protecting group; by ngans _Qf a J ch ' ol e-3-carboxylic acid
halide of the fornmula: [err]
N NH
o
RZ
(V)
wherein R4, Rz, Rs, R's, R4 and Rs have the above mentioned
meanings,
5 c) alkylating a compound of the formula (V) with a compound of the

formula (V1) to give a compound of the formula (l) according to the

p‘\©j’éj\ N)% + YT N—Rg —— ()

2
10 V) e (V1)
wherein
Ri, Rz, Rs, R's, R4, Rs and Rg have the above mentioned

following reaction scheme:

D—=Z /

meanings, and
Y is halogen,

15 d) optionally forming an acid addition salt of an indazole amide
compound of the formula (l) with a pharmaceutically acceptable
organic or inorganic acid, or a pharmaceutically acceptable
quaternary salt of an indazole amide compound of the formula (1).

13. A process according to claim 12, characterized in that P is selected
20 from the group comprising benzyloxycarbonyl, benzy),
terbutoxycarbonyl, trimethylsilylethoxycarbonyl.
14. A process according to claims 12 or 13, characterized in that step a)
is carried out by reacting a compound of the formula (Il) with a
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wherein X'is hal ogen, to give a conpound of the fornul a: ~1857(1v) By
de-protecting a conpound of the formula (IV) to give a conpound of the
fornul a: %err c) alkylating a conpound of the fornula (V) with a conpound *
of the fYPABMESSPVI) to give a conmpound of the fornula (1) PEEIESPHPH to the
foll owi ng reaction schene: [err] wherein R err] has the above nentioned
meani ngs, and Y is hal ogen, d) optionally form ng an acid addition salt of
an i ndazol e am de conpound of the fornula 8I) with a pharnmaceutically
accept abl e organic or inorganic acid, or 2 pharmaceutically acceptabl e
guaternary salt of an indazole am de conpound of the fornmula (1). - 19 -
compound of the formula (lll) in which X is chlorine, in the presence
of a diluent and at a temperature of from 0 to 140°C for a period of
time of from 0.5 to 20 hours.
15. A process according to claim 13, characterized in that when P is
5 benzyl or benzyloxycarbonyl, step b) is carried out by catalytic
hydrogenation.
16. A process according to any of the preceding claims from 12 to 14,
characterized in that when, in a compound of the formula (VI), Y is
chlorine or bromine, step c) is performed in the presence of an
10 acceptor of acids and in the presence of a diluent.
17. A process according to claim 12, characterized in that methyliodide
forms a pharmaceutically acceptable quaternary salt of a compound
of formula (1), step d).
18. An intermediate compound having the general formula:
15
RS Rla R5

0
N
N A N

o

(V)
wherein
Ry s hydroger: e
20 Reis isopropy; A AR O
Rs and R'; are hydrogen;
R4 and Rs are hydrogen; and
P is a protecting group.
19. A compound according to claim 18, characterized in that P is
25 selected from the group comprising benzyloxycarbonyl, benzyl,
terbutoxycarbonyl, trimethylsilylethoxycarbonyl.
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10. A process according to claim9, characterized in that P is selected
fromthe group conprising benzyl oxycarbonyl, benzyl, terbutoxycarbonyl,
trimethy oxycarbonyl. 11. A process according to c

char act eﬁébﬁkﬁ%%pt hat step a) is carried out by reacting a gg;r%g%nz%of th
formula (11) with a conpound of the formula (I111) in which X is chlorine,
in the presence of a diluent and at a tenperature of fromO to 140[err]C
for a period of time of fromO0.5 to 20 hou% 12 A process according to
claim10, characterized in that when P is enz or benzyl oxycar bonyl, step
b) is carried out by catal ytic hydrogenati on. 13 A process according to
any of the preceding clains from9 to 11, characterized |in that whe in a
compound of the ZQ)r&ﬂOa"RQH"ﬁ aogardingHip slaime1 @ rcharagterized o et B4, Be 3,
performed in the pr tepr presence of a
diluent. 14. A proce ﬁggngc gd;r%?ﬂd % el & 'sqgoﬁehgr%a@grlél 92 I'n that

met hyl i odi de for2k Anpnermadiate comno;anddwmgﬂhe@enmabfpmuia salt of a
conmpound of forrmula (1), step d). 15. An internedi ate conpound havi ng the
general formula: [err] (1V) wherein P is selected fromthe group conprising
benzyl oxycar bonyl, terbutoxycarbonyl and tii mg,h -§ﬁbyl et hoxycar bonyl .

A, NH
5
(V)
wherein B
R, is hydrogen;
e e L I
10 Rs and R'; are hydrogen,;
R4 and Rs are hydrogen.
22. A compound according to claim 17, characterized in that Ry, Rs, R's,
R4 and Rs are hydrogen and R; is isopropyl.
23. A pharmaceutical composition, characterized in that the said
15 composition comprises an effective dose of at least one compound

of the formula:

Ry Ry
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-20- 16. A pharmaceutical conposition, characterized in that the said *~
conposi tion conprises an effective dose of at |east one conpound of the

f or mul a: b rr] (1) wherein Rlerr] is selected fromthe group conprising
Jerr] ¥ heterocyclic ring having from5 to 6 nBFB&EPAHLYe 1 to
3 menbers are heteroatons, the same or different fromeach other, selected
fromthe group conprising N, Oand S, dinethylamno Cerr] alkyl, nethoxy
Cerr] alkyl, N phenyl am de, aninosulphogélnethyl, di hydroxy ([ err] al kyl,
aryl, aryl substituted by hydroxy; acid aééiTion salts thereof with
pharmaceutically acceptabl e organic and inorganic acids and

phar maceutical ly acceptabl e quaternary salts thereof.

e e e ciogon {11 mlu Il nm \\ \|||

R4 and Rs are hydrogen;
Rs is selected from the group comprising C1.3 alkyl, Ca.7 cycloalkyl,
5 heterocyclic ring having from 5 to 6 members where 1 to 3
members are heteroatoms, the same or different from each
other, selected from the group comprising N, O and S,
dimethylamino Ci.3 aikyl, methoxy C4.3 alkyl, N-phenyl amide,
aminosulphonylmethyl, dihydroxy C».5 alkyl, aryl, aryl substituted
10 by at least a group selected from halogen and hydroxy, aryl Cq.3

alkyl;

acid addition salts thereof with pharmaceutically acceptable organic

and inorganic acids and pharmaceutically acceptable quatemary

salts thereof.
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