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TITLE 

Tricyclic indazole compound, method of prepara '•n and pharmaceutical 

composition containing t 

5 ............ 

FIELD OF THE INV' NTION 

The present invention relates to no el tricyclic indazole compounds, 

a 	method 	and 	intermediates 	fo 	the 	preparation 	thereof, 	a 

10 pharmaceutical composition contai 	ng it, and the use thereof. 

In particular, the present inven ion relates to novel tricyclic indazole 

compounds having selective aft ity for the 5-HT2A  receptors, useful in 

the treatment of some patholo les that involve the 5-HT2A  receptors, for 

example, some disorders of the central nervous system, as well as 

15 disorders of the smooth muscles either of the gastrointestinal system or 

of the cardiovascular sy 	em. The activity on said receptors is also 

useful in regulating intr, ocular pressure and, as consequence, in the 

treatment of glaucoma. 

20 STATE OF THE ART 

The 2A serot• in receptor (5-HT2A) is a receptor coupled to protein 

G, present in 	any species and widely distributed in the human body. 

The 	process of transmission 	of the signal 	resulting 	from 	receptor 

25 activation is 	of entirely clear. It is known that activation of this receptor, 

via the 	protein 	G 	coupled 	to 	it, 	leads to the activation 	of various 

enzymes such as phospholipase C (with consequent hydrolysis of 

phosph tidylinositol 	diphosphate 	and 	production 	of 	inositol 

tripho-phate) or phospholipase A2 	(which 	leads to the 	release of 

30 arac,  idonic acid). The receptor response leads, moreover, to a flux of 
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calcium ions (Ca24) into the cell and to activatio 	of functional proteins 

such as protein kinase C. The receptor is prese' t in the central nervous 

system, in the cells of the vascular and gastro 	testinal smooth muscles 

and in the platelets. 

5 International patent publication W0201;061688 describes 2-alkyl-

indazole compounds having selective ac vity on 5-HT2 receptors and, 

with 	regard 	to the various 	receptor subtypes, 	compounds 	having 

preferential 	affinity 	on 	5-HT2A 	receptors 	compared 	with 	5-HT2c 

receptors. 

10 

	

Other compounds are known 	• have preferential affinity for the 

5-HT2A 	receptor, 	such 	as, 	for 	example, 	pimavanserin 	(ACP-103) 

undergoing 	phase 	III 	clinical t ►als for the treatment of Parkinson's 

disease 	psychosis, 	and 	epl 	anserin 	(SR46349) 	and 	volinanserin 

(M100907), both undergoing ohase III clinical trials for insomnia. 

15 The 5-HT2A receptor ar: involved in some disorders of the central 

nervous system, such as, or example, sleep disorders (Popa D. et al., J 

Neurosci. 2005; 25(49): 11231-11238), schizophrenia (Kapur S et al., 

Am J Psychiatry. 1996, 153: 466-476) and anxiety (Van Oekelen D et 

al., Life Sci. 2003; 	2(22): 2429-2449) as well as smooth muscles 

20 disorders 	either of the 	gastrointestinal 	system 	(Briejer 	MR 	et 	al., 

Neurogastroenter• 	Motil. 1997; 9(4): 231-237) or of the cardiovascular 

system (Nagato 	o T et al., Pharmacol Ther. 2004; 104(1): 59-81). 

Moreover, compounds having 5-HT2A  receptor selective affinity can 

be effective i 	regulating intra-ocular pressure and, as consequence, in 

25 the treatme 	of pathologies such as glaucoma (Jesse A. May et al., J 

Pharmacol 	xp Ther. 2003; 306(1): 301-309). 

Intern. tonal patent publication W02006050803 discloses bi- or tri-

cyclic i • azole compounds and salts thereof, for selettively combating 

harmf 1 plants in cultures of useful plants or for regulating the growth of 

30 plan .. 
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SUMMARY OF THE INVENT ON 

Now, 	the 	Applicant 	has 	surprisingly 	found 	novel 	tricyclic 

	

indazolamide 	compounds 	having 	selectiv: 	affinity for the 	5-HT2A 

5 receptor. 

Further, the Applicant has found that t 	- novel tricyclic indazolamide 

compounds have a much lower selec 	e affinity on 5-HT2, receptors 

compared with 5-HT2A  receptors. 

This biological activity markedly • ffers from that of known tricyclic 

10 indazole compounds, for example from that described in the above 

mentioned international patent pus 'cation WO 2006050803. 

Moreover, the compounds of he present invention have a structure 

that is notably different from t - known compounds having preferential 

affinity for the 5-HT2A  receptof. 

15 

20 

The novel tricyclic indaz• e compounds of the present invention can 

be useful in the treatmen of some pathologies that involve the 5-HT2A 

receptor, for example some disorders of the central nervous system 

such 	as 	sleep 	disor•ers, 	schizophrenia 	and 	anxiety, 	as 	well 	as 

disorders of the smoGth muscles either of the gastrointestinal system, 

such as irritable bo 	el syndrome (IBS), chronic constipation, diarrhoea, 

and functional dy..pepsia or of the cardiovascular system, such as 

hypertension, 	ocardial 	ischemia, 	cerebral 	ischemia, 	migraine, 

thrombosis, an,/ platelet aggregation. The activity on said receptor is 

also useful in regulating intra-ocular pressure and, as consequence, in 

25 the treatme 	of glaucoma. 

Accordi gly, a first aspect of the present invention relates to a 

tricyclic i dazole compound of general formula (I): 
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(Ri)m 	
— 	

--X N 	-1 \ 
Li   

NON—X4 
	Y 

/ 
X, 	 ( 	2)n .. \ 

(I) 

where 

Y is CH or N; 

W is CH or N; 

5 provided that at least one of Y an. 	is a nitrogen atom; 

X1  and X3 can be independen y a a bond, a divalent alkyl chain 

containing from 1 	to 5 carbon atoms, a carbonyl 	group, a divalent 

alkanoyl chain of the type -CO (CH2)1_4- or -(CH2)1_4 -CO-, wherein the 

hydrogen atoms of said alky 	and alkanoyl chains can be optionally 

10 	substituted with one or m• e halogen atoms, one or more C1_3alkyl 

groups, one or more C1_3alloxy groups; 

X4 can be a divalent al yl chain containing from 1 to 5 carbon atoms, a 

carbonyl group, a dival; t alkanoyl chain of the type -00-(CH2)1.4- or - 

(CH2)1 _4  -CO-, wherei 	the hydrogen atoms of said alkyl and alkanoyl 

15 	chains can be optionally substituted with one or more halogen atoms, one 

or more C1_3alkyl grcups, one or more C1_3alkoxy groups; 

X2 and X5 can be independently a a bond or a divalent alkyl chain 

containing from 	to 4 carbon atoms, wherein the hydrogen atoms of said 

alkyl 

20 	one 

chain can •e optionally substituted with one or more halogen atoms, 

or more f 1_3alkyl groups, one or more C1..3alkoxy groups; 

L1  and L, can be independently a a bond or a 7 bond; 

R1  can be independently H, OH, halogen, CN, C1 _3alkyl, C1_3alkoxy, 

NR'R", 	NO2, 	CF3, 	CONRiliRiv, 	SO2Rv, 	OCF3, 	N(Rvi)S02Rvil, 

C(NRv" N(RIxRx),-  N(RxI)C(0)Rxii; 
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R2 can be independently H, OH, halogen, CN 	Ci_3alkyl, C1_3alkoxy, 

C1_3hydroxyalkyl, C1_3aminoalkyl, NRiRii, NO2, • 	3, CONRiiiRiv, SO2Rv, 

OCF3, N(Rvi)S02Rvii, C(NRviii)N(RixRx), N(Rxi)C •) 	xii; 

m and n can be independently from 1 to 3; 

5 Ri, Rii, Riii, Riv, R", Rvi, Rvii, R"i, Rix, Rx, ' 	, Rxii  can be independently 

H or Ci_3alkyl; 

and its salts of addition with pharmac: tically acceptable organic and 

inorganic acids. 

10 

Typical examples of pharmaceutitally acceptable acids are: oxalic, 

maleic, 	methanesulphonic, 	pa ra • I uenesulphon ic, 	succinic, 	citric, 

tartaric, lactic, hydrochloric, phosp oric and sulphuric. 

According to a preferred embodiment of the present invention, in the 

general formula (I) above, X1  eln be a carbonyl group, a divalent alkyl 

chain containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of 

15 the type -00-(CH2)1_3- or -( 	2)1-3 -CO-, wherein the hydrogen atoms of 

said alkyl and alkanoyl ch Ins can be optionally substituted with one or 

more halogen atoms, or o e or more C1_3alkyl groups. 

According to an ev 	more preferred embodiment of the present 

invention, in the gene :I formula (I) above, X1  can be —CO-, -CH2-, or - 

20 (CH2)3-. 

According to a 	referred embodiment of the present invention, in the 

general formula 	) above, X3 can be a a bond, a divalent alkyl chain 

containing from 	to 3 carbon atoms, a divalent alkanoyl chain of the type 

-00-(CH2)1_2-, 	herein the hydrogen atoms of said alkyl and alkanoyl 

25 chains can .- optionally substituted with one or more halogen atoms, or 

one or more C1_3alkyl groups. 

Accore ng to an even more preferred embodiment of the present 

invention , in the general formula (I) above, X3 can be a a bond, -(CH2)2-, 

-CO- 	-, or -CH2CF2-. 
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According to a preferred embodiment of the pr -sent invention, in the 

general formula (I) above, X4 can be a divalent al, yl chain containing from 

1 to 3 carbon atoms, a divalent alkanoyl chain o' the type -00-(CH2)1_2- or 

-(CH2)1-2 -CO , wherein the hydrogen atoms of said alkyl and alkanoyl 

5 chains can be optionally substituted with on 	or more halogen atoms, or 

one or more C1_3alkyl groups. 

According to an even more preferr:d embodiment of the present 

invention, in the general formula (I) abo 	, X4 can be —(CH2)2-, -(CH2)3-; - 

CH2-00-, or -CO-CH2-. 

10 According to a preferred embodi 	ent of the present invention, in the 

general formula (I) above, X2 a d X5 can be a divalent alkyl chain 

containing from 1 to 3 carbon ato, s, wherein the hydrogen atoms of said 

alkyl and alkanoyl chains can .- optionally substituted with one or more 

halogen atoms, or one or mor: C1_3alkyl groups. 

15 According to an even 	, ore preferred embodiment of the present 

invention, in the general 	r•rmula (I) above, X2 can be —(CH2)2-, or - 

(CH2)3- and X5 can be --, 	-, or -(CH2)2-. 

According to a prefe red embodiment of the present invention, in the 

general formula (I) abive, L1  and L2 can be both a o bond or both,  a -Fr 

20 bond. 

According to a Greferred embodiment of the present invention, in the 

general formula (I above, R1  can be independently H, OH, F, CI, CN, C1- 

3alkyl 	group, 	t1_3alkoxy group, 	NRiRli 	group, 	NO2, 	CF3, 	CONRIiiRiv  

group, SO2R" and OCF3. 

25 Accordin 	to an even more preferred embodiment of the present 

invention, 	the general formula (I) above, R1  can be independently H, 

OH, F, CH CF3, and CONH2. 

Acco ding to - a preferred embodiment of the present invention, in the 

genera formula (I) above, R2 can be independently H, OH, F, CI, CN, C1- 
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3alkyl, 	C1_3alkoxy, 	Ci_3hydroxyalkyl, 	C1_3aminoal 	I, 	NRiRii, 	NO2, CF3, 

CONRiliRiv, SO2R", OCF3. 

According to an even more preferred em sodiment of the present 

5 

invention, in the general formula (I) above, R,  

OH, F, CH2OH, CH2NH2, CONH2; 

can be independently H, 

According to a preferred embodiment • the present invention, in the 

general formula (I) above, m is 1 and n c. 	be 1 or 2. 

A second aspect of the present i 	ention relates to a method for 

preparing (i) a tricyclic indazole co 	sound of general formula (I) and, 

10 optionally 	(ii) 	a 	salt 	of 	acid 	add' ion 	thereof with 	pharmaceutically 

acceptable inorganic and organic . ids. 

Accordingly, 	the 	method 	o 	the 	present invention, 	in 	a 	first 

embodiment thereof, 	is char. terized 	in 	that it comprises 	(1 b) the 

condensation of an amide der ative of formula (IV): 

15 
O 

(R1 	 NH 
/ 

,N—X4  
N (IV) 

.where 

20 

R1, L1, L2, X4, a,  d m have the meanings stated previously in relation 

to the compound if formula (I), 

with a deriva 	e of formula (V) 

/X5\(R) 
Y 	W n  

	

X 	\ / 	X3 

	

1 	X2 

where  

(V) 

R2 	• , 	X2, X3, X5, W, Y, and n have the meanings stated previously in 

relatian to the compound of formula (I), and 
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Q is a leaving group selected from the group 	omprising a halogen 

atom, a mesylate group (CH3S03 ) and a tosylat 	group (p-MePhS03-), 

to give a tricyclic indazole compound of gen: al formula (I). 

Preferably, Q is a chlorine atom, a bromine atom or a mesylate group. 

5 Further, the method of the present inve tion, when W is a nitrogen 

atom, is characterized in that it comprise.. (1 a) the condensation of an 

amine of formula (II) 

(R1)nn 

\_,.2. 
IL1 

X 
\ 	 / 5'NH 

N—N 	Y 	/ 
N 	/ 	"-----.)( /X2 

4 	1 	 (II) 

10 where 

X1, X2, X4, X5, Y, 	L1, L2, 	R1 	and m have the meanings stated 

previously in relation to t 	- compound of formula (I), 

with a derivative of fo mula (III) 

(R2), 

15 
Q~X (III) 

where 

X3, R2 an 	n have the meanings stated previously in relation to the 

compound of formula (I), and 

Q is a eaving group selected from the group comprising a halogen 

20 atom, a 	esylate group (CH3S03-) and a tosylate group (p-MePhS03-), 

to • ye a tricyclic indazole derivative of general formula (I). 

Pr-ferably, Q is a bromine atom or a mesylate group. 
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If desired, the tricyclic indazole derivative of general formula (I) is 

made to react with a pharmaceutically accepta ale organic or inorganic 

acid to give the salt of acid addition thereof. 

The condensation step (1 b) can be c. ried out by conventional 

5 techniques, 	in 	the 	presence of a 	bas:. 	For example, 	an 	amide 

derivative of formula (IV) is reacted with : compound of formula (V) in 

which Q is, preferably, a chlorine atom a bromine atom or a mesylate 

group, in the presence of a base. 	T •ical example of base is sodium 

hydride. 

10 Preferably, the condensation st- • (lb) is carried out in the presence 

of a diluent at a temperature co 	irises between -20°C and the boiling 

temperature of the solvent and or a time comprised between 0.5 and 

48 hours. Preferably, the to 	.erature ranges from 0°C to the boiling 

temperature of the solvent. P eferably, the reaction time is from 1 to 24 

15 hours. 

	

Typically, the diluent 	ed is a polar aprotic solvent. Examples of 

suitable 	polar 	aproti 	solvents 	are 	N,N-dimethylformamide 	or 

tetra hydrofura n . 

The condensation 	tep (la) can also be carried out by conventional 

20 techniques, prefer.•ly in the presence of a base. For example, an 

amine of formula 	I) can be reacted with a compound of formula (III) in 

which Q is, pref:rably, a bromine atom or a mesylate group, preferably 

in the presenc: of a base. Typical examples of bases are carbonate or 

bicarbonate • potassium, sodium or caesium. 

25 Preferabl„ the condensation step (la) is carried out in the presence 

of a dilue t at a temperature from room temperature (20°C) to 160°C 

and for . time from 1 to 72 hours. Preferably, the reaction temperature 

ranges rom room temperature (20°C) to 100°C. Preferably, the reaction 

time i•. from 12 to 48 hours. 
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Typically, the diluent used is a protic or aprotic polar solvent. Suitable 

examples of protic polar solvents are alcohols s ch as ethanol. Suitable 

examples 	of 	polar 	aprotic 	solvents 	a e 	acetone 	or 	N,N- 

dimethylformamide. 

5 The compound obtained in either in the condensation step (1 b) or 

(la) 	can 	be 	purified 	by 	conventional 	techniques 	such 	as 	flash 

chromatography and crystallization. 

The tricyclic indazole derivative of 	eneral formula (I) obtained with 

either the condensation step (1 b) or 	1a) can be made to react with a 

10 pharmaceutically acceptable organ!• or inorganic acid to form the salt of 

acid addition thereof. 

The 	formation 	of a 	salt of acid 	addition 	of a 	tricyclic 	indazole 

compound of general formula (I) with a pharmaceutically acceptable 

organic or inorganic acid can f)e carried out by conventional techniques. 

15 For example, it can be ca vied out by first dissolving the compound of 

formula (I) in a diluent an. then treating the solution thus obtained with 

an organic or aqueous s• ution of the acid of interest. 

Typical examples of • iluents are ethanol, isopropanol, ethyl acetate 

and 	diethyl 	ether. 	e 	obtained 	salt 	can 	then 	be 	separated 	by 

20 conventional techni• 	es and, if applicable, purified by crystallization. 

Some intermed'tes of formula (II) and (IV) are novel, and they 

therefore constit 	e a further aspect of the present invention. 

Accordingly, 	n a further aspect, the present invention relates to the 

intermediate compounds of formula (II): 

25 
(Ri)m  

1-'2' 
I,_ , 	1 

5 	NH 

N—N 	Y 	/ 
N -- 	---, / 	X2 

X1  X4 (II) 
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where 

X1, X2, X4, X5, Y, 	Ll, 	L2, 	R1 	and m hay: 	the meanings stated 

previously in relation to the compound of form 	a (I); 

In 	a 	still 	further 	aspect, 	the 	present 	invention 	relates 	to 	the 

5 intermediate compounds of formula (IV): 

I) 

) 
- 

1)m`

- 

( 	 NH 

,N—X4  
(IV) 

where 

R1, L1, L2, X4  and m have th- meanings stated previously in relation 

10 to the compound of formula (I), 

provided that, 

when R1  is H and L1  and 	2  are Tr bond, X4  is different from CH2CH2 

or CH2CH2CH2, and 

when R1  is H and L1  a ,  d L2  are a bond, X4  is different from CH2CH2. 	 _ 

15 The amine of formul 	(II) as well as the tricyclic derivatives of formula 

(IV) 	can 	be 	prepar d 	by 	conventional 	methods, 	for 	example 	as 

described in schem: 1. 

Scheme 1 
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0 	ALK 

H 

N 	 :pen  
F., 	i 

H 	. 
(v!) 	 C11 	 (t.'il:': 

„ 	 (P, , zz,  

,  	• 
ri 

N!-I 

(El) 	 O 	 (iV) 

The synthetic pattern provide 	as first step, an alkylation of indazole- 

carboxylic 	acid 	ester derivati e 	of formula 	(VI) 	by 	means 	of the 

alkylating agent of formula 	II), where Qi indicates a leaving group 

5 	selected from the group co 	prising a halogen atom, a mesylate group 

(CH3S03) and a tosylat: 'group (p-MePhS03-), and P1 	indicates a 

protective group of termi al amines selected from the group comprising 

9-fluorenylmethyl carba 	ate (Fmoc), tert-butyl carbamate (Boc) and N- 

benzylidenamine. Pre -rably, Ql  is a chlorine atom, a bromine atom or a 

10 	mesylate group. 

Successively, t - protective group P1  is removed and the resulting 

primary amine is intra-molecular reacted with the ester group, to give 

the cyclic amin- of formula (IV). 

The latter i 	alkylated by reaction with the alkylating agent of formula 

15 	(IX), where 	02  indicates a leaving group selected from the group 

comprising . halogen atom, a mesylate group (CH3S03) and a tosylate 

group (p- 	ePhS03) and P2 indicates a protective group of terminal 

amines 	selected 	from 	the 	group 	comprising 	9-fluorenylmethyl 

carba , ate (Fmoc) and tert-butyl carbamate (Boc). Preferably, Q2 is a 

20 	chlor e atom, a bromine atom or a mesylate group. 
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Successively, the protective group P2 is remo ed to form the amine 

derivatives of formula (II). 

The compounds exemplified in the following 	able 1 can be prepared 

by the synthetic pattern described above. 

5 	
TABLE 1 

Y 	W m 

LZ  R1 R2 	X1Xz 
rill Xa 	X5 

No. L1 

g 

H 

H 

CI-12 	(CH2)2 	CH 	N 	1 
p-F 	CH2 	(CH2)2 	(CH2)2 	()2  

CH2 	A  (CH2)2 	(CH2)2 	CH2 	CH 	N 	1 

1 
2 IC 

3 IT II 7-F o-F 	CH2 	grii (CH2), 	(CH2), 	(CH2)2 	CH 	N 

1 

4 n it 7-CN - 	C1-12 	ra (CH2)2 	(CH2)2 	(CH2)2 	CH 	N 

1 

5 rc n o -F 	CH2 	(CH2)3 	(CH2)2 	(CH2)2 	CH2 	CH 	N 

N 
H

6 It 7-CONH2 o-F 	lin (C H 2)2 	(C H 2)2 	( C H 2)2 	(CH2)2 	CH 

N 
TC 

7 TC IIH o-F 	irj (CH2)2 	(CH2)2 	0H200 	(CH2), 	CH 

1 

8 it Tr Ho -F 	Fil (CH2)2 	(CH2)2 	(CH,), 	(CH2)2 	CH 	N 

H o-F 	CH2 	(CH2)2 	(CH2)2 	COCH2 	(CH2)2 	CH 	N 	1 

N 	, 9 Tt TC 

10 IT 7i  H p-F 	A 	chi, 	( CH2)3 	(CH2)2 	(0-12), 	cH2 	CH 

_FA 	„„ 	irsu  \ 
	

f r.4  \ 

	

(cH  \ 
	

(c,H  1 	CH 
c._,n2 	kk- 	12)2 	ks-- .2/2 	‘ 	2,2 	\ 	2,2 	- 	N 	1 

p-0 11 rc 

F 	 - - 	N tri_i .1 
	

1(_4  \ 
	

(cH  \ 	CH " 	,,,i_ j 
 \ 

12 rr 
Cn2 	kk-,112)2 	\s--.,  .2/2 	\ --2,2 	\ 	2,2 

H2OH 

13 IT n 

rc 

H O-F 	CH2 	(CH2)3 	(CH2)2 	(CH2)3 	CH2 	CH 	N 

o-F 
CH2 	(CH2)2 	(CH2)2 	(CH2)2 	(CH2)2 	CH 	N 	1 

p-CH2NH2 

o-F 	 (CH2)2 	CH 	1 

14 Tc 

15 TC rc 
CH2 	(CH2)2 	(CH2)2 	(CH2)2 

m'-CONH2 

16 It II  p-F 	CH2 	(CH2)2 	(CH2)2 	(CH2)3 	(CH2)2 	CH N 1 

1 

17 G 0H p-F CH2 (CH2)2 	(CH2)2 	(CH2)2 	(CH2)2 	CH N 

1 

18 0 o  H o -F CH2  (CH2)2 	COCH2 	(CH2)2 	(CH2)2 	CH N 
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19 G G H 
o-F 

p—OH 
CH2  (CH2)2  COCH2  (CH2)2  (CH2)2  CH N 1 2 

20 IT TC H H CH2  (CH2)2  (CH2), (CH2)2 (CH2)2 CH N 1 1 

21 Tr rc H 
o—F 

m—CON H2 
CH2  (CH2)2 (C 	2)2 (CH2)2 (CH2)2  CH N 1 2 

22 it TC H H CH2  (CH2)2  H2)2 (CH2)3 (CH2)2 CH N 1 1 

23 it it H o—F CH2  (CH2)2  (CH2)2 (CH2)3 (CH2)2 CH N 1 1 

24 11 it H p—F CH2  (CH2) CH2CF2  (CH2)2  (CH2)2  CH N 1 1 

25 it 'rt H H CH2  (C 	)2  COCH2  (CH2)2  (CH2)2  CH N 1 1 

26 TC TC H H CH2  ( 4" 	2)2 COCH2  (CH2)3 (CH2)2 CH N 1 1 

27 m it H p—F CH2  (CH2)2  CH2CF2 (CH2)3 (CH2)2 CH N 1 1 

28 Tr TE H H (CH2) (CH2)2  G (CH2)2 (CH2)2  N CH 1 1 

29 It Tr H H C 2 (CH2)2 CH2CF2 (CH2)2 (CH2)2 CH N 1 1 

30 It It H H ' H2 (CH2)2 CH2CF2 (CH2)3 (CH2)2  CH N 1 1 

31 IT It H H CH2)3  (CH2)2  a (CH2)3 (CH2)2 N CH 1 1 

32 It IT 9—CF3  o—F CH2  (CH2)2 (CH2)2 (CH2)2 (CH2)2 CH N 1 1 

33 Tc It 8-0H o—F CH2  (CH2)2 (CH2)2 (CH2)2 (CH2)2 CH N 1 1 

34 it It H —; CO (CH2)2  (CH2)2 (CH2)2 (CH2)2 CH N 1 1 

Typical 	exarroles of pathological 	states that 	might benefit from 

treatment with the novel tricyclic indazole compound of formula (I) 

having selecti e affinity for the 5-HT2A  receptor are some disorders of 

	

5 	the central 	ervous system, such as, for example, sleep disorders 

(Popa D. : al., J Neurosci. 2005; 25(49): 11231-11238), schizophrenia 

(Kapur S et al., Am J Psychiatry. 1996; 153: 466-476) and anxiety (Van 

Oekele 	D et al., Life Sci. 2003; 72(22): 2429-2449) as well as smooth 

muscl s disorders either of the gastrointestinal system (Briejer MR et 

	

10 	al., 	eurogastroenterol 	Motil. 	1997; 	9(4): 	231-237) 	or 	of 	the 
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cardiovascular system (Nagatomo T et al., P .rmacol Ther. 2004; 

104(1): 	59-81). 	Moreover, said 	pharmaceutic, I composition 	can 	be 

effective in regulating intra-ocular pressure an., as consequence, in the 

treatment of pathologies such as glaucoma 0 ay JA et al., J Pharmacol 

5 Exp Ther. 2003; 306(1): 301-309). 

Another aspect of the present invention relates to the use of the 

above described tricyclic indazole compo )nd of general formula (I) or of a 

salt thereof with a pharmaceutically acceptable organic or inorganic 

acid, for the 	preparation of a 	mee icament for the treatment of a 

10 pathological state selected from the group consisting of disorders of the 

central nervous system, disorder 	of the smooth muscles either of the 

gastrointestinal system or of t e cardiovascular system, and ocular 

pathologies. 

More in particular, the present invention relates to the use of the 

15 above described tricyclic indazole compound of general formula (I) or of a 

salt thereof with a phar 	aceutically acceptable organic or inorganic 

acid, for the preparation of a medicament for the treatment of a disorder 

of the central nervous system selected from the group consisting of 

sleep disorders, schiz'aphrenia, and anxiety. 

20 The present inve tion also relates to the use of the above described 

tricyclic indazole co 	pound of general formula (I) or of a salt thereof with 

a 	pharmaceutic, ly 	acceptable 	organic 	or 	inorganic 	acid, 	for 	the 

preparation of : medicament for the treatment of a disorder of the 

smooth muscl -s of the gastrointestinal system selected from the group 

25 consisting 	. 	irritable 	bowel 	syndrome 	(IBS), 	chronic 	constipation, 

diarrhoea, and functional dyspepsia. 

The present invention also relates to the use of the above described 

tricyclic 	dazole compound of general formula (I) or of a salt thereof with 

a 	ph, maceutically 	acceptable 	organic 	or 	inorganic 	acid, 	for 	the 

30 preparation of a medicament for the treatment of a disorder of the 
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smooth muscles of the cardiovascular system se 	cted from the group 

consisting 	of hypertension, 	myocardial 	ische 	la, 	cerebral 	ischemia, 

migraine, thrombosis, and platelet aggregation.  

The present invention also relates to the 	.e of the above described 

5 tricyclic indazole compound of general formula (I) or of a salt thereof with 

a 	pharmaceutically 	acceptable 	organic 	or 	inorganic 	acid, 	for 	the 

preparation of a medicament for the trea 	ent of glaucoma. 

The present invention further relates to a method for the treatment of 

a pathological state selected from the group comprising disorders of the 

10 central nervous system, disorders . 	the smooth muscles either of the 

gastrointestinal system or of th- cardiovascular system, and ocular 

pathologies comprising the admit 'station in a patient in need thereof of 

a 	therapeutically effective a 	aunt of at 	least one tricyclic 	indazole 

compound of formula (I) as A -scribed above or of a salt thereof with a 

15 pharmaceutically acceptabl: organic or inorganic acid. 

In particular, disorders of the central nervous system which can be 

treated with the method of the present invention are sleep disorders, 

schizophrenia, and anx -ty. 

Disorders of the s 	ooth muscles of the gastrointestinal system which 

20 can be treated wit 	the method of the present invention are irritable 

bowel syndrome 	:S), chronic constipation, diarrhoea, and functional 

dyspepsia. 

Disorders of he smooth muscles of the cardiovascular system which 

can 	be 	trea ed 	with 	the 	method 	of 	the 	present 	invention 	are 

25 hypertensio , 	myocardial 	ischemia, 	cerebral 	ischemia, 	migraine, 

thrombosi , and platelet aggregation. 

Ocular pathologies which can be treated with the method of the 

presen invention are glaucoma. 

A f rther aspect of the present invention relates to a pharmaceutical 

30 corroosition comprising an effective amount of at least one tricyclic 
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indazole compound of formula (I) as describer 	above or of a salt 

thereof with a pharmaceutically acceptable orrianic or inorganic acid 

and at least one inert pharmaceutically accept. .le excipient. 

Preferably, the pharmaceutical composite. 	of the present invention 

5 is prepared in suitable dosage forms compr sing an effective amount of 

at least one tricyclic indazole compoune of formula (I) as described 

above or of a salt thereof with a pharma,  eutically acceptable organic or 

inorganic 	acid 	and 	at 	least one 	in:rt 	pharmaceutically 	acceptable 

excipient. 

10 Therefore, a further aspect of the present invention relates to the use 

of 	the 	aforementioned 	pharmaceutical 	composition 	for 	treating 	a 

pathological state selected from 	he group comprising disorders of the 

central nervous system such i:s sleep disorders, schizophrenia, and 

anxiety, disorders of the sm. eth muscles either of the gastrointestinal 

15 system, such as irritable br wel syndrome (IBS), chronic constipation, 

diarrhoea, and functional .yspepsia or of the cardiovascular system, 

such 	as 	hypertension, 	myocardial 	ischemia, 	cerebral 	ischemia, 

migraine, thrombosis, . 	d platelet aggregation, and ocular pathologies 

such as glaucoma. 

20 Examples of sui :ble dosage forms are tablets, capsules, coated 

tablets, granules, 	elutions and syrups for oral administration; solutions, 

pomade and oint' ent for topical administration; medicated patches for 

transdermal adr inistration; suppositories for rectal administration and 

injectable ster' e solutions. 

25 Other sui zble dosage forms are those with sustained release and 

those 	ba -d 	on 	liposomes 	for 	oral, 	injectable 	or 	transdermal 

administration. 

The .osage forms can also contain other traditional ingredients such 

as: preservatives, stabilizers, surfactants, buffers, salts for regulating 
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osmotic pressure, emulsifiers, sweeteners, color.nts, flavourings and 

the like. 

If required by special therapeutic requirem nts, the pharmaceutical 

composition 	of 	the 	present 	inventio' 	can 	contain 	other 

5 pharmacologically 	active 	ingredients 	whose 	simultaneous 

administration is useful. 

The amount of the tricyclic indazole c• mpound of formula (I) or of the 

pharmaceutically 	acceptable 	salt 	of 	acid 	addition 	thereof 	in 	the 

pharmaceutical composition of the • esent invention can vary over a 

10 wide range depending on known factors, for example, the type of 

pathology, the severity of the dis •ase, the patient's body weight, the 

dosage form, 	the 	chosen 	rou 	of administration, 	the 	number of 

administrations 	per 	day 	and 	the 	efficacy 	of the 	selected 	tricyclic 

indazole compound of formul : (I). However, a person skilled in the art 

15 can determine the optimum 'mount in easily and routinely manner. 

Typically, the amount o tricyclic indazole compound of formula (I) or 

of the pharmaceutically 	cceptable salt of acid addition thereof in the 

pharmaceutical compo 	tion of the present invention will be such as to 

ensure 	a 	level 	of 	dministration 	from 	0.0001 	to 	100 mg/kg/day. 

20 Preferably, the leve 	of administration is from 0.001 to 50 mg/kg/day, 

and even more pre erably from 0.01 to 10 mg/kg/day. 

25 

The dosage fo ms of the pharmaceutical composition of the present 

invention 	can 	•e 	prepared 	by 	techniques 	that 	are 	familiar 	to 	a 

pharmaceutic. 	chemist, 	and 	comprise 	mixing, 	granulation, 

compression 	dissolution, sterilization and the like. 

The des ription that follows is intended for further illustration of the 

present i 	ention, though without limiting it. 

SHORT DESCRIPTION OF THE FIGURE 

30 
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Fig. 1 is a graphic showing the effect of tested 'ompounds following 

intraperitoneal administration on head twitch tes in mice according to 

the procedure of the Test C described hereinb: ow. On the Y axis, the 

number of head twitches following the intrap: itoneal administration of 

the compounds indicated on the X axis, are eported. 

EXPERIMENT L PART 

1H-NMR spectroscopy: a) Varian 	emini 200 (200MHz) b) Brucker 

300 Avance 	(300 	MHz); 	internal 	standard 	= trimethylsilane. 	[(s) 

singlet; (d) = doublet; (t) = triplet; 	q) = quartet; (qn) = quintuplet; (sxt) = 

sextuplet; (spt) = septuplet; (bs 	= broad singlet; (bd) = broad doublet; 

(dd) = double doublet; (dt) = double triplet; (tt) = triple triplet; (m) = 

multiplet; J = coupling consta,  t; 5 = chemical shift (in ppm)]. 

Example 1 

2-({1-f2-(4-fluor• ihenypethyllpiperidin-4-yl}methyl)-3,4- 

dihydropyrazino 1,2-blindazol-1(2H)-one hydrochloride 

1 a) Methyl of 2-(2-c 	orethyl)-2H-indazole-3-carboxylate 

1-bromo-2-chloretheme (70 ml; 0.84 mol) was added slowly to a 

suspension of meth I ester of 1H(2H)-indazole-3-carboxylic acid (20 g; 

0.084 	mol), 	caes 	m 	carbonate 	(24.4 	g; 	0.177 	mol) 	in 	acetonitrile 

(600 ml) kept stir ed at room temperature. The reaction mixture was kept 

under stirring . 	the same temperature for 3 days, then the solid was 

removed by 	titration. The solvent was removed by evaporation at 

reduced pr:.sure. The raw compound thus resulting was purified by 

flash 	chro 	atography 	on 	silica 	gel, 	using 	as 	eluent 	a 	mixture 	of 

hexane:e 	yl acetate in a ratio of 8:2. 

ApprJximately 	10 g 	of 	methyl 	of 	2-(2-chlorethyl)-2H-indazole-3- 

carbo ylate were thus obtained. 
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1H-NMR (300 MHz, CDC13) 5: 3.9 — 4.1 (m, 5 	; 5.24 	(t, J = 6.0 Hz; 

2H); 7.2-7.4 (m, 2H); 7.79 (d; J = 9.0 Hz; 1H); 8.'2 (d; J = 9.0 Hz; 1H). 

1 b) Methyl of 2-(2-azidoethyl)-2H-indazole-3 	arboxylate 

Sodium azide (8.8 g; 0.135 mol) was add:. to a solution of methyl of 

2-(2-azidoethyl)-2H-indazole-3-carboxylate 	• g, 0.038 mol) in dimethyl 

sulphoxide (DMSO) (100 ml) under strong .tirring at room temperature. 

The reaction mixture was then pro essed by cooling it to room 

temperature, diluting it with water (1 r40 ml) and extracting it several 

times with ethyl acetate (3x 100 	). The organic phases collected 

together were washed with water (3x 25 ml), then with a saturated 

solution of NaCI (30 ml) and, at t e end, dried with anhydrous Na2SO4. 

The solvent was removed by 	vaporation at reduced pressure thus 

obtaining 	about 	6 	g 	of 	-thyl 	of 	2-(2-azidoethyl)-2H-indazol-3- 

carboxylate, which was use. for subsequent reactions without further 

purification steps. 

1H-NMR (300 MHz,  CB 	1 3) 5: 3.87 (t, J = 6.0 Hz; 2H); 4.04 (s, 3H); 

5.11 (t, J= 6.0 Hz; 2H);.2-   7.4 (m, 2H); 7.80 (t, J = 9.0 Hz; 1H); 8.01 

(d; J = 9.0 Hz; 1H). 

1c) 3,4-dihydropy . 	moll ,2-blindazol-1(2H)-one 

A 	suspension 	containing 	methyl 	of 2-(2-azidoethyl)-2H-indazol-3- 

carboxylate (6 g; 4.024 mol), 10% palladium on charcoal (0.5 g; 0.5 

mmol) in 5N hydr•chloride ethanol (100 ml) was put in a Parr system to 

hydrogenize under hydrogen atmosphere at room temperature for 24h. 

Once the r-action was over, the suspension was filtered on celite 

and the solv nt was removed by evaporation at reduced pressure. 

The To 	product thus obtained was dissolved in absolute ethanol 

(250 ml), added with triethylamine (12 ml; 0.12 mol) and stirred under 

reflux f• 	48h. The reaction was then stopped by removing the solvent 

by ev poration at reduced pressure. The residue was taken up with 

Ovate 	(100 ml) and extracted with dichloromethane (DCM) (3x 150 ml). 
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The organic phase collected 	together were 	en 	washed 	with 	a 

saturated solution of NaCI (50 ml) and dried w' h anhydrous Na2SO4. 

About 3 g of raw product were obtained. T 	s was purified by flash 

chromatography on silica gel, using as eluen a mixture of hexane:ethyl 

5 acetate 	in 	a 	ratio 	of 	8:2. 	Thus, 	1.5 g 	of 	3,4-dihydropyrazino[1,2- 

b]indazol-1(2H)-one were obtained. 

1H-NMR (300 MHz, CDCI3) 6: 3.6 - 3 8 (m, 2H); 4.64 (t, J = 6.0 Hz; 

2H); 7.26 (t, J = 9.0 Hz; 1H); 7.36 (t, J 	9.0 Hz; 1H); 7.75 (d, J = 9.0 Hz; 

1H); 7.98 (d; J = 9.0 Hz; 1H). 

10 1d) 	Tert-but I 	4- 	1-oxo-3 4-di . dro• razino 1 2-b indazol-2 1H - 

methyllpiperidine-1-carboxilate 

60% 	NaH (0.72 g; 0.018 m.1) was added to a solution of 3,4- 

dihydropyrazino[1,2-b]indazol- 	2H)-one 	(2.7 g; 	0.015 	mol) 	in 

dimethylformamide (DMF) (51 ml) kept stirred at room temperature. 

15 

	

The reaction mixture wa 	kept stirred at the same temperature under 

nitrogen 	atmosphere 	for 	'2h30', 	then 	a 	solution 	of 	tert-butyl 	4- 

{[(methylsulphonyl)oxy] 	-thyl}piperidine-1-carboxylate 	(4.4 	g; 	0.015 

mol) in DMF (25 ml) WJS added slowly. Once the additions were over, 

the mixture was war 	ed at 150 °C for 6h. The reaction was then 

20 stopped by cooling he mixture at room temperature and by removing 

the solvent by evaporation at reduced pressure. The residue was taken 

up with dichloro 	ethane and then filtered through a silica gel pad. The 

solvent 	was 	r -moved 	by 	evaporation 	at 	reduced 	pressure, 	thus 

obtaining 3,5 a of tert-butyl 4-[(1-oxo-3,4-dihydropyrazino[1,2-b]indazol- 

25 2(1H)-yl)me 	ylipiperidine-1-carboxylate, 	used 	in 	the 	subsequent 

reactions 	ithout further purification steps. 

1H-N 	a (300 MHz, CDCI3) 6: 1.1 - 1.4 (m, 2H); 1.45 (s, 9H); 1.6 - 

1.8 (m, 	H); 1.9 - 2.1 (m, 1H); 2.71 (bt, J = 13.2 Hz; 2H); 3.4 - 3.6 (m, 

2H), 	.89 (t, J = 6.6 Hz, 2H); 4.0 - 4.3 (m, 2H); 4.69 (t, J = 6.6 Hz; 2H); 

30 7.2 	7.4 (m, 2H); 7.75 (d, J = 8.7 Hz; 1H); 8.16 (d, J = 8.7 Hz; 1H). 
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1e) 2-(piperidin-4-ylmethyl)-3,4-dihydropyrazin • [1,2-b-lindazol-1(2H)- 

one hydrochloride 

A 	solution 	containing 	tert-butyl 	4-[(1-oxo 3,4-dihydropyrazino[1,2- 

b]indazol-2(1H)yl)methyl]piperidine-1-carboxy ate 	(3.5 	g; 	0.009 	mol), 

ethyl acetate (20m1) and 3M hydrochloric ethanol (10 ml) was kept 

stirred at room temperature for 2h. The r-action was then stopped by 

filtering the solid that had formed and washing it with ethyl acetate. 

Thus, 	1.5 	g 	of 	2-(piperidin-4-y 	ethyl)-3,4-dihydropyrazino[1,2- 

b]indazol-1(2H)-one hydrochloride w: e obtained, that was used for the 

subsequent reaction without further rurification steps. 

11-I-NMR (300 MHz, DMSO-d6 D20) 6: 1,38 (bq, J = 9,0 Hz; 2H); 

1,81 (bd, J = 12,0 Hz; 2H); 1,9 	2,1 (m, 1 H); 2,80 (bt, J = 9,0 Hz; 2H); 

3,25 (bd, J = 12,0 Hz; 2H); 3,4 	(d, J = 6,0 Hz; 2H); 3,81 (t, J = 6,0 Hz; 

2H); 4,74 (t, J = 6 Hz; 2H); 7 	7 (t, J = 9,0 Hz; 1H); 7,36 (t, J = 9,0 Hz; 

1H); 7,75 (d, J = 9,0 Hz; 1H , 8,00 (d, J = 9,0 Hz; 1H). 

1f)2-(f1-f2-(4-fluorophe 	I)ethyllpiperidin-4-yl}methyl)-3,4- 

dihydropyrazino[1,2-blin• .zol-1(2H)-one hydrochloride 

A 	solution 	containing 	2-(piperidin-4-yl-methyl)-3,4- 

dihydropyrazino[1,2-b ndazol-1(2H)-one hydrochloride (528 mg; 	1.64 

mmol), potassium rarbonate (610 mg; 4.4 mmol), 4-fluorophenethyl 

bromide (450 mg; 	.2 mmol) in ethanol (10 ml) was kept stirred under 

reflux for 24h. T - reaction was then stopped by cooling the mixture at 

room 	tempera 	re 	and 	concentrating 	the 	solvent 	under 	reduced 

pressure. Th: residue was taken up with DCM (30 ml) and washed 

respectively 	ith a saturated solution of NaHCO3  (2x 20 ml), water (2x 

15 ml) and a saturated solution of NaCI (10 ml). The organic phase was 

then drier with Na2SO4  and the solvent was removed by evaporation at 

reduces pressure. The solid raw product was then purified by flash 

chromatography 	on 	silica 	gel, 	using 	as 	eluent 	a 	mixture 	of 

chloraform:methanol in a ratio of 9:1. The product thus purified was 



WO 2011/124430 
	

P T/EP2011/053270 

- 23 - 

dissolved in a mixture of diethyl ether:ethanol in : ratio of 10:1 (10 ml) 

and treated at room temperature with 3M hydro 	loric ethanol (0.33 ml). 

The 	solid 	thus formed 	was filtered 	and 	c 	stallized 	by a 	mixture 

isopropanol:diisopropyl ether in a ratio of 3:7 Thus, 250 mg of 2-({142- 

(4-fluorophenypethyl]piperidin-4-yl}methyly 	4-dihydropyrazino[1,2-N- 

indazol-1(2H)-one hydrochloride were obt. fined. 

1H-NMR (300 MHz, DMSO-d6) 6: 1,4* - 1,78 (m, 2H); 1,81 -2,10 

(m, 3H); 2,76 - 2,99 (m, 2H); 3,00 - 3, 	(m, 2H); 3,17 - 3,40 (m, 2H); 

3,47 (d, J = 6,61 Hz; 2H); 3,51 - 3,67 m, 2H); 3,93 (t, J = 6,11 Hz; 2H); 

4,75 (t, J = 6,11 Hz; 2H); 7,11 - 7,4, (m, 6H); 7,76 (dt, J = 8,59 Hz; J = 

0.99 Hz; 1H); 8,01 (dt, J = 8,26 H 	J = 1,16 Hz; 1 H), 10,51 (bs, 1H). 

7 ample 2 

2-({142-(4-fluorophe 	)ethyllpiperidin-3-yl}methyl)-3,4- 

dihydropyrazi o[1,2-blindazol-1(2H)-one 

2a) Tert-butyl-2-bromoet 	Icarbamate 

Triethylamine (2.02 g; 0 020 mol) was added drop wise to a solution 

of 2-bromoethanamine 	.04 g; 0.010 	mol) and 	tert-butoxycarbonyl 

anhydride (1.74 g; 0.0 I mol) in dichloromethane (50 ml), kept under 

stirring at 0°C. The re ction was kept stirred for 15 minutes at 0°C, then 

for 8h at room temprrature. The mixture was washed with water (2 x 50 

ml) and the organ 	phase was dried on Na2SO4. After removing the 

solvent by evapo .tion at reduced pressure, the residue was purified by 

flash 	chromatoilraphy 	on 	silica 	gel, 	using 	as 	eluent 	a 	mixture 	of 

hexane:ethylaretate 	in 	a 	ratio 	of 8:2. 	Thus, 	1.79 	g 	of tert-buty1-2- 

bromoethyl-wbamate were obtained. This solid was used for the 

subsequerr reaction without further purification steps. 

IN-NM" (200 MHz, CDC13) 6: 1,41 (s, 9H); 3,24 - 3,59 (m, 4H); 4,95 

(bs, 1H) 

2b) Methyl 	2-12-(tert-butoxycarbonylamino)ethy11-2H-indazol-3- 

carbt vlate 

10 

15 

20 

25 
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Caesium carbonate (19.5 g; 0.06 mol) was .•ded to a solution of 

methyl 1H-indazole-3-carboxylate (3,5 g; 0,02 , ol) and of tert-butyl-2- 

bromoethylcarbamate (8,9 g; 0,04 mol) in 	I 	F (30 ml), kept under 

stirring at room temperature. The mixture wa•. kept under strong stirring 

5 at room temperature for 48h, then was pr• essed by adding water (50 

ml) and, successively, 1M HCI until a pH • 6 was obtained. 

The aqueous phase was extracted • 	ethyl acetate (3x 50 ml) and 

the organic phases collected togethe,  were washed with a saturated 

solution of NaCl (10 ml), then drier, on Na2SO4. After removing the 

10 solvent by evaporation at reduced • essure, the residue was purified by 

flash 	chromatography on 	silica 	gel; 	using 	as 	eluent a 	mixture 	of 

hexane:ethyl acetate in a ratio • 	6:4. Thus, 2.87 g of methyl 2-[2-(tert- 

butoxycarbonylamino)ethyl]-2 	indazole-3-carboxylate 	were 	obtained, 

used for subsequent reaction 	ithout further purification steps. 

15 1H-NMR (200 MHz, CD 	) 6: 1,36 (s, 9H); 3,74 (q, 2H, J = 5,5 Hz); 

4,03 (s, 3H); 4,89 - 5,07 	•s, 1H); 5,03 (t, 2H, J = 5,5 Hz); 7,23 - 7,42 

(m, 2H); 7,79 (dt, 1H, J - 7,5 Hz; J = 1,6 Hz); 8,02 (dt, 1H, J = 7,5 Hz; J 

= 1,6 Hz). 

2c 3 4-dih dro• r. 	ino 1 2-b indazol-1 2H -one 

20 A solution of 1 	•M HCI in ethanol (48 ml; 0.06 mol) was added 

slowly to a solutio, 	of methyl 2-[2-(tert-butoxycarbonylamine)ethyl]-2H- 

indazole-3-carbo ylate (6.38 g; 0.02 mol) in ethyl acetate (50 ml) kept 

stirred at room emperature. The mixture thus obtained was kept under 

stirring at roo• 	temperature for 2h. The solvent was then removed by 

25 evaporation at reduced pressure and the residue was treated with 

ethyle ace' to (20 ml) at room temperature and filtered. The solid thus 

obtained was dissolved in methanol (10 ml) and caesium carbonate 

(13.0 g• 0.04 mol) was added to the resultant solution, kept stirred at 

room emperature. The mixture was kept under stirring for 16h at room 

30 tern•erature, then the solvent was removed by evaporation at reduced 
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pressure. The residue was taken up with water (54 ml) and the aqueous 

phase was extracted several times with ethyl „cetate (5x 50 ml). The 

organic phases collected together were dried in Na2SO4  and about 4g 

of raw product were obtained after the .olvent was removed by 

evaporation at reduced pressure. The raw aroduct was then purified by 

flash chromatography on silica gel, using a mixture of hexane:ethyl 

acetate 	in 	a 	ratio 	of 	8:2 	as 	ehent. 	Thus, 	3.4 	g 	of 	3,4- 

dihydropyrazino[1,2-b]indazol-1(2H)-o e were obtained. 

1H-NMR (200 MHz, CDCI3) 6: 3,9. (dt, 2H, J = 6,7 Hz; J = 1.7 Hz); 

4,72 (t, 2H, J = 6,7 Hz); 6,35 (bs, 1 	); 7,27 - 7,46 (m, 2H); 7,78 (dt, 1H, 

J = 8,4 Hz; J = 1,4 Hz); 8,16 (dt, 1 	, J = 8,4 Hz; J = 1,4 Hz). 

2d) Tert-butyl 3-1(1-oxo-3,4-4 ihydropyrazinoll ,2-blindazol-2(1H)-y1)- 

methyllpi bend ine-1-ca rboxylat: 

The 	product 	was 	prepa'ed 	following 	the 	method 	described 	in 

example 	1d), 	but 	using 	ert-butyl 	3-{[(nnethylsulphonyl)oxy]methyll- 

piperidine-1-carboxylate a 	'reagent. Thus, 3.8 g of tert-butyl 3-[(1-oxo- 

3,4-dihydropyrazino[1,2-0]indazol-2(1H)-yl)methyl]piperidine-1-

carboxylate were obtai ed. 

1H-NMR (200 MH , CDCI3) 6: 1,20 - 1,45 (m, 1H); 1,43 (s, 3H); 1,55 

- 2,10 (m, 4H); 2,6', - 3,05 (m, 2H); 3,30 - 3,75 (m, 2H); 3,75 - 4,05 

(m, 2H); 3,90 (t, 	J = 6,1 Hz); 4,72 (t, 2H, J = 6,1 Hz); 7,25 - 7,45 

(m, 2H); 7,76 (dt 	1H, J = 8,4 Hz; J = 1,1 Hz); 8,15 (dt, 1H, J = 8.0 Hz; J 

= 1,3 Hz). 

2e) 2-({1- 	-(4-fluorophenyl)ethyllpiperidin-3-yl}methyl)-3,4-dihydro- 

pyrazinorl , 	blindazol-1(2H)-one 

A soluticn of 1.25M HCI in ethanol (4.8 ml; 0.006 mol) was added to 

a 	solutNn 	containing 	tert-butyl 	3-[(1-oxo-3,4-dihydropyrazino[1,2- 

blindazG1-2(1H)-yl)methyl]piperidine-1-carboxylate (0.77 g; 0.002 mol) in 

ethyl . 	etate (7 ml), kept stirred at room temperature. 
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The 	mixture 	thus 	obtained 	was 	kept 	will -r 	stirring 	at 	room 

temperature for 2h, then the solvent was rem. ed by evaporation at 

reduced pressure. The residue thus obtained 	as taken up with ethyl 

acetate (5 ml) and filtered. The solid produc 	was dissolved with 1-(2- 

5 bromoethyl)-4-fluorobenzene (0.81 g; 0.004 	ol) in anhydrous DMF (10 

ml). Caesium carbonate (1.95 g; 0.006 me ) was added to the resultant 

solution, kept stirred at room temperatu e. The mixture was then kept 

under strong 	stirring 	at room temperature for 48h 	and then 	was 

processed by adding water (20 ml) and ethyl acetate (25 ml). The 

10 aqueous phase was extracted sev: al times with ethyl acetate (3x 20 

ml) and the organic phases colle 	ed together were dried on Na2SO4. 

The solvent was then removed cy evaporation at reduce pressure and 

the residue was purified by fla 	chromatography on silica gel, using a 

mixture of hexane:ethyl aceta - in a ratio of 7:3 as eluent. 

15 Thus, 170 mg of 2-({1-[2 (4-fluorophenyl)ethyl]piperidin-3-yllmethyl)- 

3,4-dihydropyrazino[1,2-b]' dazol-1(2H)-one were obtained. 

1H-NMR (300 MHz, D 	SO-d6) 6: 8.00 (d, J = 8,48 Hz; 1H), 7,75 (d, J 

= 8,77 Hz; 1H); 7,31 - 	,41 (m, 1H); 7,18 - 7,30 (m, 3H); 6,99 - 7,11 

(m, 2H); 4,70 (t, J = 6,14 Hz; 2H), 3,88 (t, J = 6,14 Hz; 2H), 3,32 - 3,56 

20 (m, 2H); 2,63 - 2,86 (m, 4H); 2,39 - 2,47 (m, 2H); 1,79 - 2,11 (m, 3H); 

1,67 (d, J = 10,23 Hz; 2H); 1,35 - 1,53 (m, 1H);1,03 (d, J = 9,35 Hz; 

1H). 

Example 5 

2-({ -12-(2-fluorophenyl)ethyllpiperidin-3-vIlmethyl)-3,4- 

25 dih • ropyrazino11,2-bi indazol-1(2H )-one hydrochloride 

The 	pre duct 	was 	prepared 	following 	the 	method 	descrived 	in 

example 	e), but using 1-(2-bromoethyl)-2-fluorobenzene as reagent. 

The de- red product was purified by flash chromatography on silica gel, 

using 	mixture of chloroform:methanol in a ratio of 9:1 as eluent. 
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Thus, 350 mg of 2-({1-[2-(2-fluorophenypethyl cperidin-3-yllmethyl)- 

3,4-dihydropyrazino[1,2-blindazol-1(2H)-one 	ydrochloride 	were 

obtained. 

1H-NMR (300 MHz, DMSO-d6) 6: 10,81 (.s, 1H); 8,00 (dt, J = 1,16; 

8,26 Hz; 1 H); 7,76 (d, J = 8,59 Hz; 1H); 7,0° - 7,42 (m, 6H); 4,71 - 4,81 

(m, 2H); 3,93 (t, J = 6,28 Hz; 2H); 3,48 - 4 ,70 (m, 3H); 3,06 - 3,46 (m, 

5H); 2,67 - 3,00 (m, 2H); 2,36 - 2,47 (m 1H); 1,66 - 2,05 (m, 3H); 1,05 

- 1,39 (m, 1H). 

Exa 	• le 8 

2-({1-12-(2-fluorophenynetr yllpiperidin-4-yl}methyl)-3,4- 

dihydropyrazino(1 '-blindazol-1(2H)-one 

The 	product 	was 	prepared 	following 	the 	method 	descrived 	in 

example 	2e), 	but 	using 	tert eutyl 	4-[(1-oxo-3,4-dihydropyrazino[1,2- 

b]indazol-2(1H)-yl)methyl]pip: idine-1-carboxylate (prepared in example 

1d) and 	1-(2-bromoethyI)-,-fluorobenzene as reagents. The desired 

product was purified by 	ash chromatography on silica gel, using a 

mixture of chloroform:me hanol in a ratio of 95:5 as eluent. 

Thus, 160 mg of 2- 	1-[2-(2-fluorophenypethyl]piperidin-4-yllrnethyl)- 

3,4-dihydropyrazino[1 	-b]indazol-1(2H)-one were obtained. 

1H-NMR (300 MI-f 	DMSO-d6) 6: 8,00 (d, J = 8,18 Hz; 1H); 7,74 (d, J 

= 8,48 Hz; 1H); 7 	7 - 7,41 (m, 4H); 7,05 - 7,16 (m, 2H); 4,70 (t, J = 

6,30 Hz, 2H); 3 °I (t, J = 6,30 Hz; 2H); 3,41 (d, J = 7,02 Hz; 2H); 2,91 

(d, J = 10,52 	; 2H); 2,76 (t, J = 7,50 Hz; 2H), 1,86 - 2,06 (m, 2H); 

1,55 - 1,83 ( 	3H); 1,12 - 1,37 (m, 2H). 

Example 10 

2- 	142-(4-fluorophenyl)ethyllpiperidin-3-yllmethyl)-2,3,4,5- 

tetra 	dro-1H-fl ,41diazepino(1,2-blindazol-1-one dihydrochloride 

10a) ert-butyl-3-bromopropylcarbamate 

Th: product was prepared using the method described in example 

2a), 	using 	3-bromopropan-1-amine 	as 	reagent. 	The 	product was 
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purified 	by flash 	chromatography on 	silica gel 	using 	a 	mixture of 

hexane:ethyl acetate in a ratio of 95:5 as elue t. Thus, 1.77 g of tert-

buty1-3-bromopropylcarbamate were obtained. 

1H-NMR (200 MHz, CDCI3) 6: 1,41 (s, 9H)-  2,02 (qn, 2H, J = 6,5 Hz); 

3,24 (t, 2H, J = 6,5 Hz); 3,41 (t, 2H, J = 6,5)-  4,7 (bs, 1 H). 

10b) Methyl 2-[3-(tert-butoxycarbonyla 	ine)propy11-2H-indazol-3- 

carboxylate 

The product was prepared using t - method described in example 

2b), using tert-butyl-3-bromopropylc. bamate as reagent. The product 

was purified by flash chromatogra• y on silica gel, using a mixture of 

hexane:ethyl acetate in a ratio of 7.3 as eluent. 

Thus, 3.13 g of methyl 2-[ -(tert-butoxycarbonylamine)propy1]-2H-

indazol-3-carboxylate were obt.• fined. 

1H-NMR (200 MHz, CDCI3) s: 1,43 (s, 9H); 2,16 (qn, 2H, J = 6,5 Hz); 

3,10 (q, 2H, J = 6,5 Hz); 4,0 , (s, 3H); 4,97 (t, 2H, J = 6,5 Hz); 4,90 - 

5,10 (bs, 1H); 7,20 - 7,40 	, 2H); 7,76 (dt, 1H, J = 8,3 Hz; J = 1,1 Hz); 

8,01 (dt, 1H, J = 7,3 Hz; 	= 1,3 Hz). 

10c) 2,3,4,5-tetrahyd o-1H-1.1 ,41diazepinor1,2-blindazol-1-one 

The product was • epared using the method described in example 

2c), using methyl 	[3-(tert-butoxycarbonylamine)propyl]-2H-indazol-3- 

carboxylate 	as 	eagent. 	The 	product 	was 	purified 	by 	flash 

chromatography fin silica gel, using a mixture of pentane:diethyl ether in 

a 	ratio 	of 	95: 	as 	eluent. 	Thus, 	3.5 	g 	of 	2,3,4,5-tetrahydro-1H- 

[1,4]diazepino 	,2-b]indazol-l-one were obtained. 

1H-NMR ('00 MHz, CDCI3) 6: 2,42 (qn, 2H, J = 6,6 Hz); 3,43 (q, 2H, 

J = 6,6 Hz) 4,82 (t, 2H, J = 6,6 Hz); 6,38 (bs, 1H); 7,20 - 7,45 (m, 2H); 

7,74 (dt, 	J = 8,4 Hz; J = 1,2 Hz); 8,06 (dt, 1H, J = 8,4 Hz; J = 1,4 

Hz). 

10• 	Tert-butyl 3-[(1-oxo-4,5-dihydro-1H41,41diazepino[1,2-blindazol- 

2(3H -yllmethvIloioeridine-1-carboxylate 
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The product was prepared using the method sescribed in example 

1d), using 2,3,4,5-tetrahydro-1H41,4]cliazepino[ ,2-b]indazol-1-one and 

tert-butyl 	3-{[(metylsulphonyl)oxy]methyllpip: idine-1-carboxylate 	as 

reagents. 	Thus, 	3.6 	g 	of 	tert-butyl 	 H- 

5 piperidine-1-carboxylate 

were obtained. 

1H-NMR (200 MHz, CDCI3) 6: 1,15 - 1,40 (m, 1H); 1,44 (s, 3H); 1,50 

- 2,10 (m, 4H); 2,45 (qn, 2H, J. = 6,7 H ); 2,55 - 2,95 (m, 2H); 3,40 - 

3,70 (m, 1 H); 3,45 (t, 2H, J = 6,7 Hz); 	,80 - 4,15 (m, 3H); 4,77 (t, 2H, J 

10 = 6,7 Hz); 7,15 - 7,40 (m, 2H); 7,72 (dt, 1 H, J = 8,6 Hz; J = 1,0 Hz); 

7,94 (dt, 1H, J= 8,3 Hz; J = 1,2 H, . 

10e) 2-({142-(4-fluorophenvI); hyllpiperidin-3-yllmethyl)-2,3,4,5- 

tetrahvdro-1H-41,41diazepino11 '-blindazol-1 -one dihvdrochloride 

The product was prepare. using the method described in example 

15 2e), 	using 	tert-butyl 	s-[(1-oxo-4,5-dihydro-1H-[1,4]diazepino[1,2- 

b]indazol-2(3H)-yl)methylifVeridine-1-carboxylate 	as 	reagent. 	The 

amine product was purifi d by flash chromatography on silica gel, using 

a 	mixture of chlorofor 	:methanol 	in a 	ratio on 9:1 	as eluent. The 

purified product was cissolved in a mixture of diethyl ether:ethanol in a 

20 ratio of 10:1 (10 ml 	and was processed at room temperature with 3M 

HCI 	in 	ethanol 	0.33m1). 	The 	solid 	thus 	formed 	was filtered 	and 

crystallized from . mixture of isopropanol:diisopropyl ether in a ratio of 

8:2. 	Thus, 	:8 	mg 	of 	2-({1-[2-(4-fluorophenyl)ethyl]piperidin-3- 

yl}methyl)-2,3 4,5-tetrahydro-1H-[1,4]diazepino[1,2-b]indazol-1-one 

25 dihydrochlor •e. 

1H-NM' (300 MHz, DMSO-d6) 6: 11,24 (bs, 1H); 10,96 (bs, 1H); 7,79 

- 7,86 ( 	, 1H); 7,70 (d, J = 8,59 Hz; 1 H); 7,25 - 7,41 (m, 3H); 7,01 - 

7,25 (m, 3H); 4,64 - 4,88 (m, 2H); 3,00 - 3,85 (m, 10H); 2,67 - 2,97 (m, 

2H); 2 	3 - 2,65 (m, 1 H); 2,24 - 2,43 (m, 1 H); 1,80 - 2,04 (m, 3H); 1,14 

30 1 	• ( 	, 1H). 
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Example 13 

2-({142-(2-fluorophenypethyllpiperidin-3 	I}methyl)-2,3,4,5- 

tetrahydro-1H-f1,41diazepinof1,2-blindazol- -one dihydrochloride 

The product was prepared using the me 	od described in example 

10e), using 1-(2-bromoethyl)-2-fluorobenz:ne as reagent. The amine 

product was purified by flash chronnatotraphy on silica gel, using a 

mixture of chloroform:methanol in a ra io on 9:1 	as eluent. The final 

product 	was 	instead 	purified 	by 	cr, stallization 	from 	a 	mixture 	of 

isopropanol:diisopropyl ether in a rat • of 8:2. Thus, 163 mg of 2-({1-[2- 

(2-fluorophenyl)ethyl]piperid in-3-A 	ethyl)-2,3,4,5-tetrahydro-1H-

[1,4]cliazepino[1,2-b]indazol-1-one dihydrochloride were obtained. 

1H-NMR (300 MHz, DMSO-d. 	6: 11,19 (bs, 1H); 10,40 (bs, 1H); 7,83 

(d, J = 8,26 Hz; 1 H); 7,70 (d, J 	8,92 Hz; 1H); 7,25 - 7,45 (m, 3H); 7,11 

- 7,24 (m, 3H); 4,59 - 4,91 ( r 	2H); 3,04 - 3,86 (m, 10H); 2,68 - 3,04 

(m, 2H); 2,54 - 2,63 (m, 1H 	2,21 - 2,44 (m, 1H); 1,79 - 2;05 (m, 3H); 

1,15 - 1,37 (m, 1H). 

Example 16  
2-({142-(4-fluorl phenyl)ethyllpiperid in-4-yllmethyl)-2,3,4 ,5- 

tetrahydro-1H-f 1, ldiazepinof 1,2-blindazol-1-one hydrochloride 

16a) Tert-butyl 4- (1-oxo-4,5-dihydro-1H-1-1 ,41diazepino[1,2-blindazol- 

2(3H)-yl)methyl)p • -ridine-1 -carboxylate 

	

The product 	as prepared using the method described in example 

1d), 	using 	2,3 	4,5-tetrahydro-1H-[1,4]diazepino[1,2-b]indazol-1 -one 	as 

reagent. The •roduct was purified by flash chromatography on silica 

gel, using t e mixture of pentane:diethyl ether in a ratio on 95:5 as 

eluent. 	T us, 	3.40 	g 	of 	tert-butyl 	4-((1-oxo-4,5-dihydro-1H- 

[1,4]cliaz; • ino[1,2-b]indazol-2(3H)-yl)methyl)piperidine-1-carboxylate 

were o• wined. 
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1H-NMR (200 MHz, CDCI3) 6: 2,41 (s, 3H); 7,26 (d, 2H, J = 8,1 Hz); 

7,45 (d, 2H, J = 8,1 Hz); 7,57 (d, 1H, J = 13,6 H 	; 7,99 (d, 1H, J = 13,6 

Hz). 

16b) 2-({142-(4-fluorophenynethyllpiperidi 	4-yllmethyl )-2,3,4,5- 

tetrahydro-1H-11,41diazepino[1,2-blindazol-1 one hydrochloride 

	

The product was prepared using the 	ethod described in example 

10e), 	using 	tert-butyl 	4-[(1-oxo-4, 	dihydro-1H-[1,4]diazepino[1,2- 

b]indazol-2(3H)-yl)methyl]piperidine-1-.. rboxylate 	as 	reagent. 	The 

amine product was purified by flash 	romatography on silica gel, using 

the mixture chlorofom:methanol in : ratio of 95:5 as eluent. The final 

product was instead purified fro 	a mixture of isopropanol:diisopropyl 

ether 	in 	a 	ratio 	of 	4:6. 	Thus, 	167 	mg 	of 	2-({142-(4- 

fluorophenyl)ethyl]piperidin-4-y methyl)-2,3,4,5-tetrahydro-1H-

[1,4]diazepino[1,2-blindazol-1 one hydrochloride were obtained. 

1H-NMR (300 MHz, DMS(i-d6) 6: 10,63 (bs, 1H); 7,82 (d, J = 8,59 

Hz; 1H), 7,70 (d, J = 8,92 	2; 1H); 7,25 - 7,40 (m, 3H); 7,10 - 7,25 (m, 

3H); 4,72 (t, J = 6,94 Hz; 	H); 3,45 - 3,70 (m, 4H); 3,43 (t, J = 6,44 Hz; 

2H); 2,75 - 3,35 (m, 7 	; 2,37 (q, J = 6,69 Hz; 2H); 1,85 - 2,10 (m, 3H); 

1,50 - 1,85 (m, 2H). 

Example 17 

2-({1-[2-(4-flu i rophenypethyllpiperidin-4-yllmethyl)-3,4,7,8,9,10- 

esahydro ayrazino(l ,2-blindazol-1(2H)-one hydrochloride 

17a) Tert-bu 	I 4-1(1-oxo-3,4 ,7,8,9,10-esahyd ropyrazino[1,2- 

blindazol-2(1 	-yl)methyllpiperidine-1-carboxylate 

The prod ict was prepared using the method described in example 

1d), using 	,4,7,8,9,10-esahydropyrazino[1,2-blindazol-1(2H)-one as a 

reagent. 	he raw product was used for the subsequent reaction without 

further 	urification steps. 

1H-? MR (300 MHz, DMSO-d6) 6: 4,17 - 4,28 (m, 2H); 3,92 (d, J = 

12,8: Hz; 2H); 3,66 - 3,77 (m, 2H); 3,26 - 3,35 (m, 2H); 2,59 - 2,72 (m, 
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4H); 2,55 (t, J = 5,85 Hz, 2H); 1,77 - 1,93 (m, 1H 	1,53 - 1,76 (m, 6H); 

1,39 (s, 9H); 1,02 (dd, 2H). 

17b) 2-({1-[2-(4-fluorophenyl)ethyllpiperidin-' -yllmethy1)-3,4,7,8,9,10- 

esahydrop_yrazino[1,2-blindazol-1(2H)-one hy• rochioride 

The product was prepared using the method described in example 

2e), 	using 	tert-butyl 	4-[(1-oxo-3,4,7 :,9,10-esahydropyrazino[1,2- 

b]indazol-2(1H)-yl)methyl]piperidine-1-c. boxylate 	as 	a 	reagent. 	The 

product 	was 	purified 	by 	crystal zation 	from 	a 	mixture 	of 

isopropanol:diisopropyl 	ether. 	Tv us, 	0.2 	g 	of 	2-({1-[2-(4- 

fluorophenypethylipiperidin-4-yllme 	yI)-3,4,7,8,9,10-esahydropyrazino 

[1,2-b]indazol-1(2H)-one hydrochl• ride were obtained. 

1H-NMR (300 MHz, DMSO-d6 6: 10,47 (bs, 1 H); 7,26 - 7,40 (m, 

2H); 7,10 - 7,23 (m, 2H); 4,19 	4,32 (m, 2H); 3,73 (t, J = 5,95 Hz, 2H); 

3,46 - 3,59 (m, 2H); 3,35 (d, 	= 6,61 Hz; 2H); 3,12 - 3,27 (m, 2H); 2,98 

- 3,11 (m, 2H); 2,77 - 2,96 	2H); 2,65 (t, J = 5,78 Hz; 2H); 2,56 (t, J 

= 5,78 Hz; 2H); 1,44 - 2,0', (m, 9H). 

Example 20  
2-[(1-phenethylp ieridin-4-yl)methyll-3,4-dihydropyrazino{1,2- 

b1 , dazol-1(2H)-one hydrochloride 

The product was prepared using the method described in example 

10e), using tert-b 	yl 4-[(1-oxo-3,4-dihydropyrazino[1,2-b]indazol-2(1H)- 

yl)methylipiperidi e-1-carboxylate (example 1d) and phenethyl bromide 

as reagents. T e amine product was purified by flash chromatography 

on silica gel, 	sing the mixture chloroform:methanol in a ratio of 85:15 

as eluent. T e final product was instead purified by crystallization from 

a mixture 	isopropanol:diisopropyl ether in a ratio of 3:7. Thus, 121 mg 

of 	-[(1-phenethylpiperidin-4-yl)methyl]-3,4-dihydropyrazino[1,2-b] 

indazol 	(2H)-one hydrochloride were obtained. 

1H-' MR (300 MHz, DMSO-d6) 6: 10,84 (bs, 1H); 8,01 (d, J = 8,26 

H 	• 	H); 7,76 (d, J = 8,59 Hz; 1H); 7,13 - 7,44 (m, 7H); 4,75 (t, J = 6,11 
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Hz; 2H); 3,94 (t, J = 6,11 Hz; 2H), 3,51 - 3,67 (m, 	H); 3,47 (d, J = 6,94 

Hz; 2H); 3,01 - 3,39 (m, 6H); 2,78 - 3,02 (m, 2 	; 1,81 - 2,28 (m, 3H); 

1,53 - 1,79 (m, 2H). 

Example 22 

2-1(1-phenethylpiperidin-4-yl)methyl 	2,3,4,5-tetrahydro-1H- 

0,41diazepino[1,2-buins .zol-1-one 

The product was prepared using th- method described in example 

2e), 	using 	tert-butyl 	4-[(1-oxo-4,5-dihydro-1H-[1,4]diazepino[1,2- 

b]indazol-2(3H)-Amethyl]piperidine-1 carboxylate (example 	16a) 	and 

phenethyl bromide as reagents. 	'he product was purified by flash 

chromatography on silica gel, usi g the mixture chloroform:methanol in 

a ratio of 95:5 as eluent. Thus 	223 mg of 2-[(1-phenethylpiperidin-4- 

yl)methyl]-2,3,4,5-tetrahydro-1 	41,4]cliazepino[1,2-b]indazol-1-one 

were obtained. 

1H-NMR (300 MHz, DMS4-d6) 6: 7,82 (d, J = 8,18 Hz; 1H); 7,69 (d, J 

= 8,48 Hz; 1H); 7,07 - 7/ 0 (m, 7H); 4,68 (t, J = 7,02 Hz; 2H); 3,34 - 

3,55 (m, 4H); 2,94 (d, J 	11,40 Hz; 2H); 2,65 - 2,79 (m, 2H); 2,33 (qn, 

J = 6,65 Hz; 2H); 1,97 	, J = 10,82 Hz; 2H); 1,59 - 1,83 (m, 3H); 1,15 - 

1,37 (m, 2H). 

Example 25 

2-{[1-(phenyla etyl)piperidin-4-yllmethy11-3,4-dihydropvrazino[1,2- 

Nindazol-1(2H)-one 

The product 	as prepared using the method described in example 

2e), 	using ter -butyl 4-[(1-oxo-3,4-dihydropyrazino[1,2-b]indazol-2(1H)- 

yl)methyl]pie -ridine-1-carboxylate 	(example 	1d) 	and 	benzeneacetyl 

chloride a 	reagents. The product was purified by flash chromatography 

on silica del, using the mixture chlorofom:methanol in a ratio of 9:1 as 

eluent. 	hus, 	104 mg of 24[1-(phenylacetyl)piperidin-4-yl]methyll-3,4- 

dihydrapyrazino[1,2-b]indazol-1(2H)-one were obtained. 
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1H-NMR (200 MHz, CDCI3) 6: 0,85 - 1,15 (m, 1 	); 1,15 - 1,35 (m, 

1H); 1,85 - 2,15 (m, 1H); 2,61 (td, 1H, J = 13,2 	z; J = 2,8 Hz); 2,95 (td, 

1H, J = 13,2 Hz; J = 2,8 Hz); 3,39 (dd, 1H, J = 	3,7 Hz; J = 6,9 Hz); 

3,54 (dd, 1H, J = 13,7 Hz; J = 7,5 Hz); 3,73 ( 	2H); 3,75 - 4,05 (m, 2H); 

5 

	

3,84 (t, 2H, J = 6,3 Hz); 3,86 (d, 2H, J = 6,3 	z); 4,67 (t, 2H, J = 6,3 

Hz); 7,10 - 7,45 (m, 7H); 7,76 (dt, 1H, J = 4,3 Hz; J = 1,1Hz); 8,14 (dt, 

1H, J= 8,2 Hz; J = 1,1 Hz). 

Exampl 	26 

2-{11-(phenylacetyl )piperid in-4-y methyl}-2,3,4 ,5-tetrahydro-1H- 

10 11 ,41diazepinol1 , 	-blindazol-1-one 

The product was prepared usir g the method described in example 

2e), 	using 	tert-butyl 	4-[(1 oxo-4,5-dihydro-1H-E1,4]diazepino[1,2- 

b]indazol-2(3H)-yl)methyl]piper • ine-l-carboxylate 	(example 	16a) 	and 

benzeneacetyl chloride as reagents. The product was purified by flash 

15 

20 

chromatography on silica g: ,using the mixture chlorofom:methanol in a 

ratio of 9:1 as eluent. Th s, 141 mg of 2-{[1-(phenylacetyppiperidin-4-

yl]methy11-2,3,4,5-tetrahysro-1H-[1,4]diazepino[1,2-blindazol-1-one 

were obtained. 

1H-NMR (200 MH 	CDCI3) 6: 0,85 - 1,45 (m, 2H); 1,85 - 2,15 (m, 

1H); 2,39 (qn, 2H, 	= 6,7 Hz); 2,64 (td, 1H, J = 12,5 Hz; J = 2,2 Hz); 

2,98 (td, 1H, J = 1 ',5 Hz; J = 2,2 Hz); 3,25 - 3,45 (m, 4H); 3,50 - 3,70 

(m, 1H); 3,75 (s, 2H); 3,89 (bd, 2H, J = 14,2 Hz); 4,50 - 4,80 (m, 2H); 

4,67 (t, 2H, J = 	,1 Hz); 7,10 - 7,45 (m, 7H); 7,72 (dt, 1H, J = 8,6 Hz; J 

= 1,1 Hz); 7,9 . (dt, 1H, J = 8,2 Hz; J = 1,1 Hz). 

25 Example 28 

2- 	-(4-phenylpiperidin-1-yl)propy11-3,4-dihydropyrazino[1,2- 

blindazol-1(2H)-one hydrochloride 

28a) 	-(3-chloropropyI)-4-phenylpiperidine 

Sol . caesium carbonate (195 g ; 0.6mmol) was added to a solution 

30 of 4 shenylpiperidine (32 g; 0.2 mol), 1-bromo-3-chloropropane (40 ml; 
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0.4 	mmol) 	in 	anhydrous 	DMF 	(300 	ml), 	k' pt 	stirred 	at 	room 

temperature. 	The 	mixture 	was 	kept 	under 	stirring 	at 	the 	same 

temperature for 12h. Water (1000 ml) and et 	I acetate (500 ml) were 

added to stop the reaction. After separing 	he phases, the aqueous 

5 phase was extracted several times with et yl acetate (3x 500 ml). The 

organic phases collected together were washed respectively with water 

(100 ml) and a saturated solution of N. 	I (100 ml), and then dried on 

anhydrous Na2SO4. The solvent w.s removed 	by evaporation 	at 

reduced pressure and the residue w.. purified by flash chromatography 

10 on silica gel, using a mixture of hex:ne:ethyl acetate in a ratio of 1:1 as 

eluent. 	Thus, 	29.5 	g 	of 	1-(3- 	loropropyl)-4-phenylpiperidine 	were 

obtained as colorless oil. 

1H-NMR (200 MHz, CDCI3) o: 1,75 — 1,90 (m, 2H); 1,90 — 2,15 (m, 

6H); 2,35 — 2,65 (m, 3H); 3,0 ' (bd, 2H, J = 6,4 Hz); 3,64 (t, 2H, J = 6,4 

15 Hz); 7,05 — 7,45 (m, 5H). 

28b) 2-{3-(4-phenvIrDiDe,  din-1-v1)propv11-3,4-dihydropvrazino[1,2- 

blindazol-1(2H)-one hydrochloride 

A solution of 3,4-di ydropirazyno[1,2-b]indazol-1(2H)-one (375 mg; 

2.0 mmol) in a mixtur; of tetrahydrofuran:dimethylformamide (DMF) in a 

20 ratio of 1:1 (4 ml) w,,s added drop wise to a suspension of NaH 55% in 

mineral oil (104 	v g; 2.4 mmol) in anhydrous tetrahydrofuran (THF), 

kept stirred at rorim temperature under argon atmosphere. The mixture 

was kept under 	tirring at the same temperature under inert atmosphere 

for 1h; then, 	solution of 1-(3-chloropropyl)-4-phenylpiperidine (4.4 g; 

25 0.015 mol) i DMF (25m1) was slowly added. Once the additions were 

over, the r ixture was heated at the reflux temperature for 6h. The 

reaction 	as then stopped by cooling the mixture to room temperature 

and by adding ethyl acetate (10 ml). The mixture was then filtered 

throu. 	a silica gel pad, then the solvent was removed by evaporation 

30 at re uced pressure. The residue was purified by flash chromatography 
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on silica gel, using a mixture of chloform:metha 	•1 in a ratio of 9:1 as 

eluent. The product thus purified was dissolve• in a mixture of diethyl 

ether:ethanol 	in 	a 	ratio 	of 	10:1 	(10 	ml) 	.nd 	processed 	at 	room 

temperature with 3M HCI in ethanol (0.33 	I). The solid thus formed 

was filtered and crystallized from a mixtur- of isopropanol:diisopropyl 

ether in a ratio 1:1. Thus, 197 mg of 2-[3- 4-phenylpiperidin-1-yl)propyI]- 

3,4-dihydropyrazino[1,2-b]indazol-1(2H)-•ne 	hydrochloride 	were 

obtained. 

1H-NMR (300 MHz, DMSO-d6) 6: 	0,88 (bs, 1H); 8,02 (dt, J = 1,16 

Hz; J = 8,26 Hz; 1H); 7,77 (dt, J - 0,93 Hz; J = 8,55 Hz; 1H); 7,18 - 

7,42 (m, 7H); 4,74 -4,81 (m, 2H)-  3,89 - 4,03 (m, 2H); 3,65 (t, J = 6,44 

Hz; 2H); 3,57 (d, J = 11,72 Hz; 2 	); 2,92 - 3,18 (m, 4H); 2,70 - 2,87 (m, 

1H); 2,01 - 2,26 (m, 4H); 1,94 	., J = 12,55 Hz; 2H). 

Example 31 

24344-phenyl piper • in-1-y1 )propy1-1-2,3,4,5-tetrahydro-1H- 

11 ,41diazepino 	;2-blindazol-1-one hydrochloride 

The product was prepared using the method described in example 

28b), 	using 	2,3,4,5- etrahydro-1H-[1,4]cliazepino[1,2-b]indazol-1-one 

(example 10c) as reagent. The amine product was purified by flash 

chromatography on :.ilica gel, using a mixture of chloroform:ethanol in a 

ratio of 85:15 as eluent. The final 	product was instead 	purified by 

crystallization fro 	a mixture of isopropanol:diisopropyl ether in a ratio 

of 	1:1. 	Thus 	417 	mg 	of 	243-(4-phenylpiperidin-1-yl)propyl]-2,3,4,5- 

tetra hydro-1H 	1,41cliazepino[1,2-b]indazol-1-one 	hydrochloride 	were 

obtained. 

1H-NM '' (300 MHz, DMSO-d6) 6: 	10,94 (bs, 1H); 7,84 (dt, J = 1,11 

Hz; J = :,34 Hz; 1H); 7,71 (dt, J = 0,97 Hz; J = 8,63 Hz; 1H); 7,29 -

7,40 (m 3H); 7,16 - 7,29 (m, 4H); 4,73 (t, J = 7,02 Hz; 2H); 3,55 - 3,73 

(m, 5 	; 3,44 (t, J = 6,36 Hz; 2H); 2,97 - 3,21 (m, 4H); 2,83 (tt, J = 3,63 
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Hz; J = 12,14 Hz; 1H); 2,42 (qn, J = 6,65 Hz; 2H 	2,04 — 2,26 (m, 4H); 

1,96 (d, J = 13,87 Hz; 2H). 

Pharmacology 

5 The pharmacological properties of the compounds of formula (I) 

according to the present invention wer 	evaluated by the methods 

described in the following sections Tests A, B and C. 

Test A in vitro) 

10 The affinity of the compounds of ormula (I) according to the present 

invention for the human recomb 	ant 5-HT2A  serotonin receptor was 

demonstrated by the standard 	ethodology by Bonhaus DW, Bach C, 

DeSouza A, Rich Salazar FH, 	atsuoka BD, Zuppan P, Chan. HW and 

Eglen RM (1995) in "The p armacology and distribution of human 5- 

15 hydroxytryptamine 2B (5- T26) receptor gene products: comparison 

with 5-HT2A  and 5-HT2C re eptors". Br. J. Pharmacol. 115: 622 — 628. 

In particular, binding 	o the human 5-HT2A  serotonin receptor was 

performed using, as st rting material, a preparation of membranes from 

stable recombinant V HO-K1 	cell line expressing the human 5-HT2A 

20 receptor. 

Displacement s udies were conducted using 0.5 nM [31-1]-ketanserin 

as 	radioligand. 	his 	concentration 	was 	selected 	on 	the 	basis 	of 

saturation stue es, which made possible to obtain a 	Bmax of 0.51 

pmol/mg Prot- in and a Kd of 0.2 nM. 

25 The non .pecific binding was measured in the presence of 1 pM 

mianserin. 	he assay was conducted in Tris-HCI 50 mM buffer (pH 7.4 

at 37°C) with incubation for 1 hour at 25°C. The test compounds were 

dissolvrd in DMSO, then diluted in buffer (final DMSO concentration 

0.01% 	and plated on 96-well plates. The compounds were tested in 

30 dupl cate in an 8-points concentration response curve (in a Log scale 
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ranging from 10-12  to 10-5  M). Ketanserin w 	used as reference 

compound. 

After incubation, the membranes were filt:red on glass-fibre filters 

(GF/B) (Unifilter, Packard) treated with 0.5° polyethyleneimine. Then 

the filters were washed with buffer solu on and oven-dried for 30 

minutes at 45°C. The scintillation liquid W.'S added to each well, and at 

least 16 hours later the radioactivity wa measured for 1 minute using a 

TopCount (Packard). 

The IC50 values for each compou d were calculated using non-linear 

10 	regression analysis (GraphPad P" ISM software) and the inhibition 

constants Ki were determined us g the equation described by Cheng 

Y. and Prussof W.H. (1973) "Relationship between the inhibition 

constant (Ki) and the concentr. ion of inhibitor which causes 50 percent 

inhibition (150) of an enzyme eaction." Biochem. Pharmacol. 22: 3099- 

15 	3108. 

20 

The values of the affini' 'of representative compounds of formula (I) 

according to the present invention for the 5-HT2A  receptor are shown in 

Table 2, in which the a inity is greater for a higher value of pKi. 

TABLE 2 

Compo nd (No.) 5-HT2A  (pKi) 

1 7.71 

2 5.94 

5 6.16 

8 8.74 

10 6.56 

13 6.59 

16 8.14 
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17 7.53 

20 7.78 

22 7.68 

28 7.13 

31 7.34 

Ketanserin 9.65 

Test B (in vitro) 

The affinity of. the compounds o formula (I) according to the present 

invention for the 5-HT2c seroto 	n receptor was demonstrated by the 

standard methodology describ:• by Wolf W.A. and Schutz J.S. (1997) 

in "The serotonin 5-HT2C  receptor is a prominent serotonin receptor in 

basal ganglia: evidence fro 	functional studies on serotonin-mediated 

phosphoinositide hydrolysi .1  J. Neurochem. 69: 1449-1458. 

In particular, binding 	the human serotonin 5-HT2c  receptor was 

performed using, as st, 	ing material, a preparation of membranes from 

stable recombinant 	0-K1 	cell line expressing the human 5-HT2c 

receptor. 

Displacement s 	dies were conducted using 1 nM [3H]-mesulergine 

as 	radioligand. 	his 	concentration 	was 	selected 	on 	the 	basis 	of 

saturation studi 	, Which made possible to obtain a Bmax of 4.9 pmol/mg 

protein and a 	d of 1.1 nM. 

The non- pecific binding was measured in the presence of 1 pM 

mianserin. 	he assay was conducted in Tris-HCI 50 mM buffer (pH 7.4 

at 37°C), 0.1% Ascorbic Acid, 10 pM Pargyline, with incubation for 1 

hour at 25°C. The test compounds were dissolved in DMSO, then 

dilute• in buffer (final DMSO concentration 0.01%) and plated on 96-well 

plate 	The 	compounds 	were 	tested 	in 	duplicate 	in 	an 	8-points 

co 	entration response curve (in a Log scale ranging from 10-12  to 10-5 
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After incubation, 

(GF/B) (Unifilter, 

the 	filters 

minutes at 

10 	least 16 hours 

TopCount (Packard). 

The IC50 

regression 

constants 

15 	Y. 	and 	Prussof 

constant (Ki) 

inhibition (150) 

3108. 

The values 

20 	according 
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a higher val 
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was used as reference compo ind. SB 242084 

	

serotonin receptor antagonist 	anufactured 

having the following structure formula: 

H 	 \ 
N 	.,., tyl a 	---  	N ._,... 	r 	._./7 	-7:„.  

	

..... 	/ 	— tyl e 1 	Lz,. 	ii 	
ii 

-----. .-.:;--- 	- ------ -:-N.---- 
ul 

.2HCI 

the membranes 	ere filtered on glass-fibre 

Packard) treated with 0.5% polyethyleneimine. 

were washed with b 	er solution and oven-dried 

45°C. The scintillation liquid was added to each 

later the radioar ivity was measured for 1 minute 

values for eac 	compound were calculated using 

analysis (Gra4hPad PRISM software) and the 

Ki were deter' fined using the equation described 

W.H 	(1973) 	"Relationship 	between 	the 

and the 	oncentration of inhibitor which causes 

of a 	enzyme reaction." Biochem. Pharmacol. 

o 	affinity of representative compounds of 

to t - present invention for the 5-HT2, receptors 

c -Hs are shown in Table 3, in which the affinity is 

e of pKi. 

TABLE 3 

P f T/EP2011/053270 

is 	a 

and sold 

filters 

Then 

for 30 

well, and at 

using a 

non-linear 

inhibition 

by Cheng 

inhibition 

50 percent 

22: 3099- 

formula 	(I) 

of human 

greater for 

Compound (No.) (h)5-HT2c  (pKi) 

1 5.77 

16 <5 
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present invention 

"head 	twitch" 

methodology 

Karczmarzyk 

activity of 

pharmacological 

dihydrimidazo[2, 

in Corne 

assessing 

hydroxytryptamine 

The "head 

in the animals 

Male CD

test. Molec 

solution ( 

test corn (hounds 

control animals 

Head twitches, 

activation of 
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2 and 

a higher 

to the 

the 

standard 

E., 

and 

and 

method for 

of 	5- 

induced 

twitch" 

aqueous 

with the 

The 

route. 

for the 

17 5.1 

28 .  

31 

SB 242084 9.33 

	

between the values of . 	inity reported in Tables 

that the compounds of the present invention have 

on 5-HT2A  receptors cor pared with 5-HT2c  receptors. 

Test f (in vivo) 

of the comp. nds of formula (I) according 

with the seroto inergic system was tested following 

model 	in 	the 	mouse, 	according 	to 	the 

described 	by 	.ztanke 	K., 	Fidecka S., 	Kedzierska 

Z., Pihlaja K , Matosiuk D. (2005) in "Antionociceptive 

new imidazole carbonyl derivatives. Part 4. Synthesis 

a f tivity 	of 	8-aryl-3,4-dioxo-2H,8H-6,7- 

1 c](l ,2 ']triazine." Eur. J. Med. Chem. 40: 127-134, 

	

S.J., 	Pick: ing 	R.W., Warner B.T. 	(1963) "A 

	

the 	eff-cts 	of 	drugs 	on 	the 	central 	actions 

Br. J. Pharmacol. Chemother. 20: 106-120. 

twi 	hes" are a characteristic shaking of the head 

• the increase in central levels of serotonin. 

-1 mice weighing 25-30 g were used for the "head 

es were suspended in a 0.5% methylcellulose 

C) and the animals were treated intraperitoneally 

at the dose of 5 mg/kg (10 ml/kg body weight). 

received the vehicle alone (MTC) by the same 

considered as a specific behavioural 	model 

serotoninergic neurons, were induced by an intraperitoneal 
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5 

10 

(5-HT), dissolved 

min following drug 

The number of 

assessment of the 

interval from 24 to 

The inhibition values 

tested compounds 

In 	particular, 	as 

induce a reduction 

and 70 percent, 

demonstrating the 

induced by administration 

administration of 5-hydroxytryptophan (5-HIP), a 	recursor 

in a 0.5% MTC solution and • iven 

administration. 

head twitches, which co 	titutes 

serotoninergic respo 	e, was 

26 minutes after admin .tration of 

obtained in th 	"Head Twitch" 

are shown in Fig. 1 :nd in the following 

TAB E4 

of serotonin 

at 300 mg/kg 30 

the parameter for 

measured in the 

5-HIP. 

test with the 

Table 4. 

of the invention 

between 32 

treated 	group, 

effects the serotoninergic 

COMPOUND r°/0 INHIBITION 

1 	4 50 

8 A 70 

16 A 56 

11111AM 

show 	in Fig. 

in thz number of 

calc dated 	with 

ca •acity for antagonizing 

of 5-HTP. 

32 

1, the compounds 

head twitches ranging 

respect to vehicle 

15 
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CLAIMS 

1. 	A tricyclic indazole compound of general f 	mula (I): 

0 

(Ri)n.,  
N 
/ 

,N—X4 	
1(5 

N —W 	 (R2)n 
2 	\ 

(I) 	 X3 

where 

Y is CH or N; 

W is CH or N; 

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

X1  and X3  can be ind pendently a a bond, a divalent alkyl chain 

containing from 1 to '.carbon atoms, a carbonyl 	group, a divalent 

alkanoyl chain of t 	- type -00-(CH2)1_4- or -(CH2)1-4 -CO-, wherein 

the hydrogen ato 	s of said alkyl 	and alkanoyl chains can be 

optionally substit ited with one or more halogen atoms, one or more 

C1_3alkyl group , one or more C1_3alkoxy groups; 

X4  can be a divalent alkyl chain containing from 1 to 5 carbon 

atoms, a ca,•onyl group, a divalent alkanoyl chain of the type -GO-

(CH2)1_4- o,  -(CH2)1-4 -CO-, wherein the hydrogen atoms of said alkyl 

and alkanoyl chains can be optionally substituted with one or more 

haloge 	atoms, one or more C1 _3alkyl groups, one or more C1- 

3alko 	groups; 

X2  . d X5  can be independently a a bond or a divalent alkyl chain 

containing from 1 to 4 carbon atoms, wherein the hydrogen atoms of 

slid alkyl chain can be optionally substituted with one or more 

alogen atoms, one or more Ci_3alkyl groups, one or more C1_ 

5 

10 

15 

20 

25 
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3alkoxy groups, and at least one of X2 and 	5 is different from a 

bond; 

L1  and L2 can be independently a a bond o a -rr bond; 

R1 	can 	be 	independently H, 	OH, 	h 	ogen, 	CN, 	C1_3alkyl, 	C1- 

5 3alkoxy, NR'R", NO2, CF3, CONRIIIRIv, .02R", OCF3, N(RISO2Rv", 

C(NRvIN(RIxRx), N(RIC(0)Rx"; 

R2 can 	be 	independently 	H, 	0 	, 	halogen, 	CN, 	C1_3alkyl, 	C1_ 

10 

3alkoxy, 	C1..3hydroxyalkyl, 	Ci 3aminoalkyl, 	NR'R", 	NO2, 	CF3, 

CONRIIIRIv, 	SO2Rv, 	OCF3, 	N(RvI)S02R", 	C(NR''')N(RIxRx), 

N(RxI)C(0)Rx"; 

m and n can be independent 	from 1 to 3; 

R', 	R", 	RIII, 	RI'', 	Rv, 	Rvl 	RV" 	WI', 	RD`, 	Rx, 	RxI, 	R" 	can 	be 

independently H or C1..3a1 

and its salts of addition 	ith pharmaceutically acceptable organic 

15 and inorganic acids. 

2.  The compound accbrding to Claim 1, characterized in that X1  can 

be a carbonyl gro s, a divalent alkyl chain containing from 1 to 3 

carbon atoms, a 	ivalent alkanoyl chain of the type -00-(CH2)1_3- or 

20 -(CH2)1_3  -CO-, 	herein the hydrogen atoms of said alkyl and 

alkanoyl chaff 	can be optionally substituted with one or more 

halogen ato,  s, or one or more Ci_3alkyl groups. 

3.  The co 	sound according to claim 1 or 2, characterized in that X3 

25 can be 1 a bond, a divalent alkyl chain containing from 1 to 3 carbon 

atom•, a divalent alkanoyl chain of the type -00-(CH2)1_2-, wherein 

the 	ydrogen atoms of said alkyl 	and alkanoyl chains can 	be 

os ionally substituted with one or more halogen atoms, or one or 

ore C1_3alkyl groups. 

30 
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4.  The 	compound 	according 	to 	anyone 	preceding 	claims, 

characterized in that X4 can be a divale 	alkyl chain containing 

from 1 to 3 carbon atoms, a divalent alkan yl chain of the type -CO- 

(CH2)1_2- or -(CH2)1_2 -CO , wherein the h drogen atoms of said alkyl 

5 and alkanoyl chains can be optionally %ubstituted with one or more 

halogen atoms, or one or more C1_3a1 	I groups. 

5.  The 	compound 	according 	to 	anyone 	of 	preceding 	claims, 

characterized 	in that X2 and 	5  can 	be a divalent alkyl chain 

10 containing from 1 to 3 carbon a Alms, wherein the hydrogen atoms of 

said alkyl and alkanoyl chain 	can be optionally substituted with one 

or more halogen atoms, or . e or more C1..3alkyl groups. 

6.  

15 

The 	compound 	according 	to 	anyone 	of 	preceding 	claims, 

characterized in that 	and L2 can be both a cy bond or both a -rr 

bond. 

7.  

20 

The 	compound 	according 	to 	anyone 	of 	preceding 	claims, 

characterized in 	hat R1  can be independently H, OH, F, CI, CN, 

C1_3alkyl 	grow, 	C1_3alkoxy 	group, 	NRiRil 	group, 	NO2, 	CF3, 

CONRIIIRIv  gr()up, SO2Rv, and OCF3. 

8.  

25 

The 	compound 	according 	to 	anyone 	of 	preceding 	claims, 

characte ized in that R2 can be independently H, OH, F, CI, ON, 

C1 _3alk I, C1_3alkoxy, C1_3hydroxyalkyl, Ci_3aminoalkyl, NR'R", NO2, 

CF3, ( ONR"'R'v, SO2Rv, OCF3. 

9.  T - compound according to any one of the preceding claims, 

aracterized in that the pharmaceutically acceptable organic or 

30 inorganic acid is selected from the group comprising oxalic, 
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maleic, methanesulphonic, paratoluenesulp 	.nic, succinic, citric, 

tartaric, lactic, hydrochloric, phosphoric an• sulphuric acid. 

10. A method for preparing a tricyclic indaz. e compound of formula (I) 

5 as 	defined 	in 	any 	one 	of 	the 	• eceding 	Claims 	1 	to 	9, 

characterized in that it comprises 	lb) the condensation of an 

amide derivative of formula (IV): 
I  

422- 
(Ri)m L 	 NH 

tt 	N ,N—X4 
(IV) 

where 

10 R1, Li, L2, X4, and m h. e the meanings defined in any one of 

preceding claims 1 to 8, 

with a derivative of for ' ula (V) 

X5\
( R2)n 

Y
\ 

 
/

W 
1 	 X3 X2  

(V) 

where 

15 R2, Xi, X2, X , X5, W, Y, and n have the meanings defined in any 

one of precrding claims 1 to 8, and 

Q is a lea 	ng group selected from the group comprising a halogen 

atom, a mesylate group (CH3S03) and a tosylate group (p- 

MePh 	16 3-), 

20 to giv 	a tricyclic indazole compound of general formula (I). 

11. A f ethod for preparing a tricyclic indazole compound of formula (I) 

defined 	in 	any 	one 	of 	the 	preceding 	Claims 	1 	to 	9, 
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characterized 	in that it comprises (la) th; 	condensation of an 

amine of formula (II) 
(Ri)m  

(1-'"2.  
l'H 

1  N 
I 	 / . N " 

 
N—N 	 Y 

N 	.---- 	----.. 	/ 	X2 
4 	X1 	 (II) 

where 

5 X1, X2, X4, X5, Y, L1, I-2, R1  a 	• m have the meanings defined in 

any one of preceding claims 	to 8, 

with a derivative of formula 	I) 

(R2 )n 

AO ei 
(Ill) 

10 where 

X3, R2  and n ha e the meanings defined in any one of preceding 

claims 1 to 8, a d 

Q is a leaving group selected from the group comprising a halogen 

atom, a mf sylate group (CH3S03) and a tosylate group (p- 

15 MePhS03 

to give a ricyclic indazole derivative of general formula (I). 

12. An int rmediate of formula (II): 
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(Ri ) m  

lk 

\ 	
/5 

N N 	 Y-, 
N 	--,

X
/ 

4 	1 	 (II) 

where 

X1 , X2, X4, X5, Y, Li, L2, R1  and m 	ave the meanings defined in 

any one of preceding claims 1 t• 8. 

5 

13. 	An intermediate of formula (I 
O 

(Ri ) NH 
/ 41, 	N—X4  

N 	 (IV) 

where 

R1, X4 and m have 	e meanings defined in any one of preceding 

10 	claims 1 to 8, 

L1  and L2 are a •.nd, 

provided that, 

when R1  is H 	. is different from CH2CH2. 

15 	14. 	A pharma•-utical composition comprising an effective amount of at 

least one ricyclic indazole compound of formula (I) 

O 

. 	.. 

1 	 X 
1 N / —/ 

r  N —X4 	/ Y 	5  

X,— VV 	 ( 2)n 

(I) 	 X3 
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in which Y, W, X1, X2, X3, X4, X5, L1,  [2, R1, R 	m and n have the 

meanings defined in any one of preceding r aims 1 to 8, or of a 

salt thereof with a pharmaceutically acce• able organic or 

inorganic acid, and at least one pharma 	-utically acceptable 

5 excipient. 

15. Use of tricyclic indazole compound o general formula (I): 

O 

(Ri)m 	
, 

N 
/ 	\ 

Y—X N 	N—X4 	
/ 	/ 5  

X,7-W 	 ( 2)n 
,  

( 	 X3 

10 in which Y, W, X1, X2, X„ X4, X5, L1, L2, R1, R2, m and n have the 

meanings defined in ..y one of preceding claims 1 to 8, or of a 

salt thereof with a p armaceutically acceptable organic or 

inorganic add, for 	e preparation of a medicament for the 

treatment of a pa 	ological state selected from the group 

15 consisting of di-srders of the central nervous system, such as 

sleep disorder., schizophrenia, and anxiety, disorders of the 

smooth must les both of the gastrointestinal system, such as 

irritable bo 	el syndrome (IBS), chronic constipation, diarrhoea, 

and func 'nal dyspepsia, and of the cardiovascular system, such 

20 as hyp- tension, myocardial ischemia, cerebral ischemia, 

migrai e, thrombosis, and platelet aggregation, and ocular 

path4logies, such as glaucoma. 



TRICYCLIC INDAZOLE COMPOUND, METHOD OF PREPARATION AND 
PHARMACEUTICAL COMPOSITION CONTAINING IT 

Description 

FIELD OF THE INVENTION 

5 [0001] 	The present invention relates to novel tricyclic indazole compounds, a method and intermediates for the prep- 
aration thereof, a pharmaceutical composition containing it, and the use thereof. 
[0002] 	In particular, the present invention relates to novel tricyclic indazole compounds having selective affinity for the 
5-HT2A  receptors, useful in the treatment of some pathologies that involve the 5-HT2A  receptors, for example, some 
disorders of the central nervous system, as well as disorders of the smooth muscles either of the gastrointestinal system 

10 or of the cardiovascular system. The activity on said receptors is also useful in regulating intra-ocular pressure and, as 
consequence, in the treatment of glaucoma. 

STATE OF THE ART 

15 [0003] 	The 2A serotonin receptor (5-HT2A) is a receptor coupled to protein G, present in many species and widely 
distributed in the human body. The process of transmission of the signal resulting from receptor activation is not entirely 
clear. It is known that activation of this receptor, via the protein G coupled to it, leads to the activation 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, more- 

20 over, to a flux of calcium ions (Ca2+) into the cell and to activation of functional proteins such as protein kinase C. The 
receptor is present in the central nervous system, in the cells of the vascular and gastrointestinal smooth muscles and 
in the platelets. 
[0004] 	International patent publication W02008061688 describes 2-alkyl-indazole compounds having selective activity 
on 5-HT2  receptors and, with regard to the various receptor subtypes, compounds having preferential affinity on 5-HT2A  

25 receptors compared with 5-HT2c  receptors. 
[0005] 	Other compounds are known to have preferential affinity for the 5-HT2A  receptor, such as, for example, pima- 
vanserin (ACP-103) undergoing phase III clinical trials for the treatment of Parkinson's disease psychosis, and eplivan-
serin (SR46349) and volinanserin (M100907), both undergoing phase III clinical trials for insomnia. 
[0006] 	The 5-HT2A  receptor are involved in some disorders of the central nervous system, such as, for example, sleep 

30 disorders (Popa D. et al., J Neurosci. 2005; 25(49): 11231-11238), schizophrenia (Kapur Set al., Am J Psychiatry. 1996; 
153: 466-476) and anxiety (Van Oekelen D et al., Life Sci. 2003; 72(22): 2429-2449) as well as smooth muscles disorders 
either of the gastrointestinal system (Briejer MR et al., Neurogastroenterol Motil. 1997; 9(4): 231-237) or of the cardio-
vascular system (Nagatomo T et al.; Pharmacol Ther.2004; 104(1): 59-81). 
[0007] 	Moreover, compounds having 5-HT2A  receptor selective affinity can be effective in regulating intra-ocular pres- 

35 sure and, as consequence, in the treatment of pathologies such as glaucoma (Jesse A. May et al., J Pharmacol Exp 
Ther. 2003; 306(1): 301-309). 
[0008] 	International patent publication W02006050803 discloses bi- or tricyclic indazole compounds and salts thereof, 
for selectively combating harmful plants in cultures of useful plants or for regulating the growth of plants. 

ao SUMMARY OF THE INVENTION 

[0009] 	Now, the Applicant has surprisingly found novel tricyclic indazolamide compounds having selective affinity for 
the 5-HT2A  receptor. 
[0010] 	Further, the Applicant has found that the novel tricyclic indazolamide compounds have a much lower selective 

45 affinity on 5-HT2c  receptors compared with 5-HT2A  receptors. 
[0011] 	This biological activity markedly differs from that of known tricyclic indazole compounds, for example from that 
described in the above mentioned international patent publication WO 2006050803. 
[0012] 	Moreover, the compounds of the present invention have a structure that is notably different from the known 
compounds having preferential affinity for the 5-HT2A  receptor. 

50  [0013] 	The novel tricyclic indazole compounds of the present invention can be useful in the treatment of some pathol- 
ogies that involve the 5-HT2A  receptor, for example some disorders of the central nervous system such as sleep disorders, 
schizophrenia and anxiety, as well as disorders of the smooth muscles either of the gastrointestinal system, such as 
irritable bowel syndrome (IBS), chronic constipation, diarrhoea, and functional dyspepsia or of the cardiovascular system, 
such as hypertension, myocardial ischemia, cerebral ischemia, migraine, thrombosis, and platelet aggregation. The 

55  activity on said receptor is also useful in regulating intra-ocular pressure and, as consequence, in the treatment of 
glaucoma. 
[0014] 	Accordingly, a first aspect of the present invention relates to a tricyclic indazole compound of general formula (I): 

1 



O 
_ 

5 

(Ri),, 
N 
/ 

NON—X4 	
Y-X5  

( X2  -W 	 2)n 
\ 

10 

where 

(1) 	 x3 

Y is CH or N; 
15 	W is CH or N; 

provided that at least one of Y and W is a nitrogen atom; 
X1  and X3  can be independently a a bond,- a divalent alkyl chain containing from 1 to 5 carbon atoms, a carbonyl 
group, a divalent alkanoyl chain of the type -00-(CH2)1_4- or -(CH2)1_4  -CO-, wherein the hydrogen atoms of said 
alkyl and alkanoyl chains can be optionally substituted with one or more halogen atoms, one or more C1_3alkyl 

20 	 groups, one or more C1_3alkoxy groups; 
X4  can be a divalent alkyl chain containing from 1 to 5 carbon atoms, a carbonyl group, a divalent alkanoyl chain of 
the type -00-(CH2)1_4- or-(CH2)14  -CO-, wherein the hydrogen atoms of said alkyl and alkanoyl chains can be 
optionally substituted with one or more halogen atoms, one or more C1_3alkyl groups, one or more C1_3alkoxy groups; 
X2  and X5 can be independently a a bond or a divalent alkyl chain containing from 1 to 4 carbon atoms, wherein 

25 	 the hydrogen atoms of said alkyl chain can be optionally substituted with one or more halogen atoms, one or more 
C1_3alkyl groups, one or more C1_3alkoxy groups; and at least one of X2  and X5  is different from a a bond 
L1  and L2  can be independently a a bond or a It bond; 
R1  can be independently H, OH, halogen, CN, C1_3alkyl, C1_3alkoxy, NRiRii, NO2, CF3, CONRIIiRiv, SO2Rv, OCF3, 
N(Rvi)S02Rvii, C(NRviii)N(RixRx), N(RxI)C(0)Rxii; 

30 	 R2  can be independently H, OH, halogen, CN, C1_3alkyl, C1_3alkoxy, C1_3hydroxyalkyl, C1_3aminoalkyl, NRiRii, NO2, 
CF3, CONRIIiRiv, SO2Rv, OCF3, N(Rvi)S02Rvii, C(NRviii)N(RixRx), N(RxI)C(0)Rxii; 
m and n can be independently from 1 to 3; 
R', Rii, Riii, RI", Rv, Rvi, Rvii, RvIiI, Rix, Rx, Rxi, Rxii can be independently H or C1_3alkyl; 
and its salts of addition with pharmaceutically acceptable organic and inorganic acids. 

35 

[0015] 	Typical examples of pharmaceutically acceptable acids are: oxalic, maleic, methanesulphonic, paratoluenesul- 
phonic, succinic, citric, tartaric, lactic, hydrochloric, phosphoric and sulphuric. 
[0016] According to a preferred embodiment of the present invention, in the general formula (I) above, X1  can be a 
carbonyl group, a divalent alkyl chain containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type 

ao 	_CO_(CH2)1_3- or -(CH2).1 _3  -CO-, wherein the hydrogen atoms of said alkyl and alkanoyl chains can be optionally sub- 
stituted with one or more halogen atoms, or one or more C1_3alkyl groups. 
[0017] According to an even more preferred embodiment of the present invention, in the general formula (I) above, 
X1  can be -CO-, -CH2-, or - (CH2)3-. 	 . 
[0018] According to a preferred embodiment of the present invention, in the general formula (I) above, X3  can be a a 

45 	bond, a divalent alkyl chain containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type -00-(CH2)1_2-, 
wherein the hydrogen atoms of said alkyl and alkanoyl chains can be optionally substituted with one or more halogen 
atoms, or one or more C1_3alkyl groups. 
[0019] According to an even more preferred embodiment of the present invention, in the general formula (I) above, 
X3  can be a a bond, -(CH2)2-, -CO-CH2-, or -CH2CF2-. 

50 	[0020] According to a preferred embodiment of the present invention, in the general formula (I) above, X4  can be a 
divalent alkyl chain containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type -00-(CH2)1_2- or -(CH2)1_2  
-CO , wherein the hydrogen atoms of said alkyl and alkanoyl chains can be optionally substituted with one or more 
halogen atoms, or one or more C1_3alkyl groups. 
[0021] According to an even more preferred embodiment of the present invention, in the general formula (I) above, 

55 	X4  can be -(CH2)2-, -(CH2)3-;-CH2-00-, or -CO-CH2-. 
[0022] According to a preferred embodiment of the present invention, in the general formula (I) above, X2  and X5  can 
be a divalent alkyl chain containing from 1 to 3 carbon atoms, wherein the hydrogen atoms of said alkyl and alkanoyl 
chains can be optionally substituted with one or more halogen atoms, or one or more C1_3alkyl groups. 

2 



[0023] 	According to an even more preferred embodiment of the present invention, in the general formula (I) above, 
X2  can be -(CH2)2-, or-(CH2)3- and X5 can be -CH2-, or -(CH2)2-. 
[0024] 	According to a preferred embodiment of the present invention, in the general formula (I) above, L1  and L2  can 
be both a a bond or both a TC bond. 

5 [0025] 	According to a preferred embodiment of the present invention, in the general formula (I) above, R1  can be 
independently H, OH, F, CI, CN, C1_3alkyl group, C1_3alkoxy group, NRiRii group, NO2, CF3, CONR1iiRiv group, SO2Rv, 
and OCF3. 
[0026] 	According to an even more preferred embodiment of the present invention, in the general formula (I) above, 
R1  can be independently H, OH, F, CN, CF3, and CONH2. 

10 [0027] 	According to a preferred embodiment of the present invention, in the general formula (I) above, R2  can be 
independently H, OH, F, CI, CN, C1_3alkyl, C1_3alkoxy, C1.3hydroxyalkyl, C1_3aminoalkyl, NRiRli, NO2, CF3, CONRiiiRiv, 
SO2Rv, OCF3. 
[0028] 	According to an even more preferred embodiment of the present invention, in the general formula (I) above, 
R2  can be independently H, OH, F, CH2OH, CH2NH2, CONH2; 

15  [0029] 	According to a preferred embodiment of the present invention, in the general formula (I) above, m is 1 and n 
can be 1 or 2. 
[0030] 	A second aspect of the present invention relates to a method for preparing (i) a tricyclic indazole compound of 
general formula (I) and, optionally (ii) a salt of acid addition thereof with pharmaceutically acceptable inorganic and 
organic acids. 

20 [0031] 	Accordingly, the method of the present invention, in a first embodiment thereof, is characterized in that it 
comprises (1 b) the condensation of an amide derivative of formula (IV): 

O 

25 - 
(Ri ) NH 

/ 
•N, ,N—X4 

N 	 (IV) 
30 

where 

R1, L1, L2, X4, and m have the meanings stated previously in relation to the compound of formula (I), 
with a derivative of formula (V) 

35 

Q , 	Y 
/)< ---\ 

W 1110 
R2)n 

40 

	

X 	-\,/ 

	

1 	 - 
^ 	3 

2 

(V) 

where 
45 R2, X1, X2, X3, X5, W, Y, and n have the meanings stated previously in relation to the compound of formula (I), and 

Q is a leaving group selected from the group comprising a halogen atom, a mesylate group (CH3S03) and a tosylate 
group (p-MePhS0-3), to give a tricyclic indazole compound of general formula (I). 

[0032] 	Preferably, Q is a chlorine atom, a bromine atom or a mesylate group. 
50 [0033] 	Further, the method of the present invention, when W is a nitrogen atom, is characterized in that it comprises 

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

55 

3 



(R1 )m 

5 li'l 

N 	 / 5  NH 

/ 

10 

N 	N 	 /Y----X2 ../ \  
x4  	

X1 	 (II) 

where 

X1, X2, X4, X5, Y, L1, L2, R1  and m have the meanings stated previously in relation to the compound of formula (I), 
15 	with a derivative of formula (III) 

(R2)n  

20 

ID 

(lit) 

25 	where 
X3, R2  and n have the meanings stated previously in relation to the compound of formula (I), and 
Q is a leaving group selected from the group comprising a halogen atom, a mesylate group (CH3S03-) and a tosylate 
group (p-MePhS03-), to give a tricyclic indazole derivative of general formula (I). 

30 	[0034] 	Preferably, Q is a bromine atom or a mesylate group. 
[0035] 	If desired, the tricyclic indazole derivative of general formula (I) is made to react with a pharmaceutically ac- 
ceptable organic or inorganic acid to give the salt of acid addition thereof. 
[0036] 	The condensation step (1 b) can be carried out by conventional techniques, in the presence of a base. For 
example, an amide derivative of formula (IV) is reacted with a compound of formula (V) in which Q is, preferably, a 

35 	chlbrine atom, a bromine atom or a mesylate group, in the presence of a base. Typical example of base is sodium hydride. 
[0037] 	Preferably, the condensation step (1 b) is carried out in the presence of a diluent at a temperature comprises 
between -20°C and the boiling temperature of the solvent and fora time comprised between 0.5 and 48 hours. Preferably, 
the temperature ranges from 0°C to the boiling temperature of the solvent. Preferably, the reaction time is from 1 to 24 
hours. 

40 	[0038] 	Typically, the diluent used is a polar aprotic solvent. Examples of suitable polar aprotic solvents are N,N- 
dimethylformamide or tetrahydrofuran. 
[0039] 	The condensation step (1 a) can also be carried out by conventional techniques, preferably in the presence of 
a base. For example, an amine of formula (II) can be reacted with a compound of formula (III) in which Q is, preferably, 
a bromine atom or a mesylate group, preferably in the presence of a base. Typical examples of bases are carbonate or 

45 	bicarbonate of potassium, sodium or caesium. 
[0040] 	Preferably, the condensation step (la) is carried out in the presence of a diluent at a temperature from room 
temperature (20°C) to 160°C and for a time from 1 to 72 hours. Preferably, the reaction temperature ranges from room 
temperature (20°C) to 100°C. Preferably, the reaction time is from 12 to 48 hours. 
[0041] 	Typically, the diluent used is a protic or aprotic polar solvent. Suitable examples of protic polar solvents are 

50 	alcohols such as ethanol. Suitable examples of polar aprotic solvents are acetone or N,N-dimethylformamide. 
[0042] 	The corn pound obtained in either in the condensation step (1 b) or (1a) can be purified by conventional techniques 
such as flash chromatography and crystallization. 
[0043] 	The tricyclic indazole derivative of general formula (I) obtained with either the condensation step (1 b) or (1 a) 
can be made to react with a pharmaceutically acceptable organic or inorganic acid to form the salt of acid addition thereof. 

55 	[0044] 	The formation of a salt of acid addition of a tricyclic indazole compound of general formula (I) with a pharma- 
ceutically acceptable organic or inorganic acid can be carried out by conventional techniques. 
[0045] 	For example, it can be carried out by first dissolving the compound of formula (I) in a diluent and then treating 
the solution thus obtained with an organic or aqueous solution of the acid of interest. 
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[0046] 	Typical examples of diluents are ethanol, isopropanol, ethyl acetate and diethyl ether. The obtained salt can 
then be separated by conventional techniques and, if applicable, purified by crystallization. 
[0047] 	Some intermediates of formula (II) and (IV) are novel; and they therefore constitute a further aspect of the 
present invention. 

5 [0048] 	Accordingly, in a further aspect, the present invention relates to the intermediate compounds of formula (II): 

(R1)mm  

10 \ 1'2. 

11. 1 

N 	 /X5-"NH 

15 
N 	N 	Y 

• ---"X2 /  N 	..„.., 	
........X 4 	1 	 (II) 

where 

20 X1, X2, X4, X5, Y, L1, L2, R1  and m have the meanings stated previously in relation to the compound of formula (I); 

[0049] 	In a still further aspect, the present invention relates to the intermediate compounds of formula (IV): 

25 
O 

(Ri) NH 
/ 

-‘, 	N-X4  
30 N 	(IV) 

where 

R1, X4  and m have the meanings stated previously in relation to the compound of formula (I), L1  and L2  are cs bond 
35 provided that, 

when•R1  is H and L1  and L2  are a bond, X4  is different from CH2CH2. 

[0050] 	The amine of formula (II) as well as the tricyclic derivatives of formula (IV) can be prepared by conventional 
methods, for example as described in scheme 1. 

40 

45 

50 

55 

5 
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[0051] 	The synthetic pattern provides, as first step, an alkylation of indazole-carboxylic acid ester derivative of formula 
(VI) by means of the alkylating agent of formula (VII), where Q1  indicates a leaving group selected from the group 
comprising a halogen atom, a mesylate group (CH3S03-), and a tosylate group (p-MePhS03-), and P1  indicates a 
protective group of terminal amines selected from the group comprising 9-fluorenylmethyl carbamate (Fmoc), tert-butyl 
carbamate (Boc) and N-benzylidenamine. Preferably, Ql  is a chlorine atom, a bromine atom or a mesylate group. 
[0052] 	Successively, the protective group P1  is removed and the resulting primary amine is intra-molecular reacted 
with the ester group, to give the cyclic amine of formula (IV). 
[0053] 	The latter is alkylated by reaction with the alkylating agent of formula (IX), where Q2  indicates a leaving group 
selected from the group comprising a halogen atom, a mesylate group (CH3S03) and a tosylate group (p-MePhS03) 
and P2  indicates a protective group of terminal amines selected from the group comprising 9-fluorenylmethyl carbamate 
(Fmoc) and tert-butyl carbamate (Boc). Preferably, Q2  is a chlorine atom, a bromine atom or a mesylate group. 
[0054] 	Successively, the protective group P2  is removed to form the amine derivatives of formula (II). 
[0055] 	The compounds exemplified in the following Table 1 can be prepared by the synthetic pattern described above. 

TABLE 1 

No. L1  L2  R1 R2 X1 X2 X3 X4 X5 Y W m n 

1 IT II H p-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

2 TC II H H CH2  (CH2)3  (CH2)2  (CH2)2  CH2  CH N 1 1 

3 TC IT 7-F o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

4 IT IC 7-CN o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

5 II A H o-F CH2  (CH2)3  (CH2)2  (CH2)2  CH2  CH N 1 1 

6 Tr it 7-CONH2  o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

7 11 II H o-F CH2  (CH2)2  (CH2)2  CH2C0 (CH2)2  CH N 1 1 

8 IT 71 H o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

9 II II H o-F CH2  (CH2)2  (CH2)2  COCH2  (CH2)2  CH N 1 1 

10 It 71 H p-F CH2  (CH2)3  (CH2)2  (CH2)3  CH2  CH N 1 1 

11 IT it H 
o-F 

p-OH  
CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 2 

12 Tr TC H 
o-F 

p-CH2OH 
CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 2 

>1.  
0 9 

(R1 
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continued) 

No. L1  L2  R1 R2 X1 X2  X3 X4 X5 Y W m n 

13 71 it H o-F CH2  (CH2)3  (CH2)2  (CH2)3  CH2  CH N 1 1 
5 

o-F 
14 71 TC H 

p-CH2NH2  
CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 2 

o-F 
15 it it H 

m'-CONH2  
CH2  (CH2)2 (CH2)2 (CH2)2  (CH2)2  CH N 1 2 

10 

16 it IT H p-F CH2  (CH2)2  (CH2)2  (CH2)3  (CH2)2  CH N 1 1 

17 a a H p-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

18 a a H o-F CH2  (CH2)2  COCH2  (CH2)2  (CH2)2  CH N 1 1 

15 o-F 
19 a a H 

p-OH 
CH2  (CH2)2  COCH2  (CH2)2  (CH2)2  CH N 1 2 

20 it it H H CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

o-F 
20 21 Tr it H 

m-CONH2 
CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 2 

22 it it H H CH2  (CH2)2  (CH2)2  (CH2)3  (CH2)2  CH N 1 1 

23 it it H o-F CH2  (CH2)2  (CH2)2  (CH2)3  (CH2)2  CH N 1 1 

25 24 n it H p-F CH2  (CH2)2  CH2CF2  (CH2)2  .(CH2)2  CH N 1 1 

25 it it H H CH2  (CH2)2  COCH2  (CH2)2  (CH2)2  CH N 1 1 

26 it TT H H CH2  (CH2)2  COCH2  (CH2)3  (CH2)2  CH N 1 1 

27 IT 71 H p-F CH2  (CH2)2  CH2CF2  (CH2)3  (CH2)2  CH N 1 1 
30 

28 it 71 H H (CH2)3  (CH2)2  of (CH2)2  (CH2)2  N CH 1 1 

29 TC it H H CH2  (CH2)2  CH2CF2  (CH2)2  (CH2)2  CH N 1 1 

30 it it H H CH2  (CH2)2  CH2CF2  (CH2)3  (CH2)2  CH N 1 1 

35 31 it it H H (CH2)3  (CH2)2  a (CH2)3  (CH2)2  N CH 1 1 

32 it it 9-CF3  o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

33 T1 It 8-OH o-F CH2  (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 

34 T1 IT H o-F CO (CH2)2  (CH2)2  (CH2)2  (CH2)2  CH N 1 1 
40 

[0056] 	Typical examples of pathological states that might benefit from treatment with the novel tricyclic indazole com- 
pound of formula (I) having selective affinity for the 5-HT2A  receptor are some disorders of the central nervous system, 
such as, for example, sleep disorders (Popa D. et al., J Neurosci. 2005; 25(49): 11231-11238), schizophrenia (Kapur S 
et al., Am J Psychiatry. 1996; 153: 466-476) and anxiety (Van Oekelen D et al., Life Sci. 2003; 72(22): 2429-2449) as 

45 
well as smooth muscles disorders either of the gastrointestinal system (Briejer MR et al., Neurogastroenterol Motil. 1997; 
9(4): 231-237) or of the cardiovascular system (Nagatomo T et al., Pharmacol Ther. 2004; 104(1): 59-81). Moreover, 
said pharmaceutical composition can be effective in regulating intra-ocular pressure and, as consequence, in the treat- 
ment of pathologies such as glaucoma (May JA et al., J Pharmacol Exp Ther. 2003; 306(1): 301-309). 
[0057] 	Another aspect of the present invention relates to the use of the above described tricyclic indazole compound 

50 
of general formula (I) or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation 
of a medicament for the treatment of a pathological state selected from the group consisting of disorders of the central 
nervous system, disorders of the smooth muscles either of the gastrointestinal system or of the cardiovascular system, 
and ocular pathologies. 
[0058] 	More in particular, the present invention relates to the use of the above described tricyclic indazole compound 

55 
of general formula (I) or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation 
of a medicament for the treatment of a disorder of the central nervous system selected from the group consisting of 
sleep disorders, schizophrenia, and anxiety. 

7 



[0059] 	The present invention also relates to the use of the above described tricyclic indazole compound of general 
formula (I) or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation of a 
medicament for the treatment of a disorder of the smooth muscles of the gastrointestinal system selected from the group 
consisting of irritable bowel syndrome (IBS), chronic constipation, diarrhoea, and functional dyspepsia. 

5 [0060] 	The present invention also relates to the use of the above described tricyclic indazole compound of general 
formula (I) or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation of a 
medicament for the treatment of a disorder of the smooth muscles of the cardiovascular system selected from the group 
consisting of hypertension, myocardial ischemia, cerebral ischemia, migraine, thrombosis, and platelet aggregation. 
[0061] 	The present invention also relates to the use of the above described tricyclic indazole compound of general 

10 formula (I) or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation of a 
medicament for the treatment of glaucoma. 
[0062] 	The present invention further relates to a method for the treatment of a pathological state selected from the 
group comprising disorders of the central nervous system, disorders of the smooth muscles either of the gastrointestinal 
system or of the cardiovascular system, and ocular pathologies comprising the administration in a patient in need thereof 

15  of a therapeutically effective amount of at least one tricyclic indazole compound of formula (I) as described above or of 
a salt thereof with a pharmaceutically acceptable organic or inorganic acid. 
[0063] 	In particular, disorders of the central nervous system which can be treated with the method of the present 
invention are sleep disorders, schizophrenia, and anxiety. 
[0064] 	Disorders of the smooth muscles of the gastrointestinal system which can be treated with the method of the 

20 present invention are irritable bowel syndrome (IBS), chronic constipation, diarrhoea, and functional dyspepsia. 
[0065] 	Disorders of the smooth muscles of the cardiovascular system which can be treated with the method of the 
present invention are hypertension, myocardial ischemia, cerebral ischemia, migraine, thrombosis, and platelet aggre-
gation. 
[0066] 	Ocular pathologies which can be treated with the method of the present invention are glaucoma. 

25 [0067] 	Afurther aspect of the present invention-relates to a pharmaceutical composition comprising an effective amount 
of at least one tricyclic indazole compound of formula (I) as described above or of a salt thereof with a pharmaceutically 
acceptable organic or inorganic acid and at least one inert pharmaceutically acceptable excipient. 
[0068] 	Preferably, the pharmaceutical composition of the present invention is prepared in suitable dosage forms 
comprising an effective amount of at least one tricyclic indazole compound of formula (I) as described above or of a salt 

30 thereof with a pharmaceutically acceptable organic or inorganic acid and at least one inert pharmaceutically acceptable 
excipient. 
[0069] 	Therefore, a further aspect of the present invention relates to the use of the aforementioned pharmaceutical 
composition for treating a pathological state selected from the group comprising disorders of the central nervous system 
such as sleep disorders, schizophrenia, and anxiety, disorders of the smooth muscles either of the gastrointestinal 

35 system, such as irritable bowel syndrome (IBS), chronic constipation, diarrhoea, and functional dyspepsia or of the 
cardiovascular system, such as hypertension, myocardial ischemia, cerebral ischemia, migraine, thrombosis, and platelet 
aggregation, and ocular pathologies such as glaucoma. 
[0070] 	Examples of suitable dosage forms are tablets, capsules, coated tablets, granules, solutions and syrups for 
oral administration; solutions, pomade and ointment for topical administration; medicated patches for transdermal ad- 

40 ministration; suppositories for rectal administration and injectable sterile solutions. 
[0071] 	Other suitable dosage forms are those with sustained release and those based on liposomes for oral, injectable 
or transdermal administration. 
[0072] 	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. 

45 [0073] 	If required by special therapeutic requirements, the pharmaceutical composition of the present invention can 
contain other pharmacologically active ingredients, whose simultaneous administration is useful. 
[0074] 	The amount of the tricyclic indazole compound of formula (I) or of the pharmaceutically acceptable salt of acid 
addition thereof in the pharmaceutical composition of the present invention can vary over a wide range depending on 
known factors, for example, the type of pathology, the severity of the disease, the patient's body weight, the dosage 

50  form, the chosen route of administration, the number of administrations per day and the efficacy of the selected tricyclic 
indazole compound of formula (I). However, a person skilled in the art can determine the optimum amount in easily and 
routinely manner. 
[0075] 	Typically, the amount of tricyclic indazole compound of formula (I) or of the pharmaceutically acceptable salt 
of acid addition thereof in the pharmaceutical composition of the present invention will be such as to ensure a level of 

55  administration from 0.0001 to 100 mg/kg/day. Preferably, the level of administration is from 0.001 to 50 mg/kg/day, and 
even more preferably from 0.01 to 10 mg/kg/day. 
[0076] 	The dosage forms of the pharmaceutical composition of the present invention can be prepared by techniques 
that are familiar to a pharmaceutical chemist, and comprise mixing, granulation, compression, dissolution, sterilization 
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and the like. 
[0077] 	The description that follows is intended for further illustration of the present invention, though without limiting it. 

SHORT DESCRIPTION OF THE FIGURE 

[0078] 	Fig. 1 is a graphic showing the effect of tested compounds following intraperitoneal administration on head 
twitch test in mice according to the procedure of the Test C described hereinbelow. On the Y axis, the number of head 
twitches following the intraperitoneal administration of the compounds indicated on the X axis, are reported. 

EXPERIMENTAL PART 

[0079] 	1H-NMR spectroscopy: a) Varian Gemini 200 (200MHz) b) Brucker 300 Avance (300 MHz); internal standard 
= trimethylsilane. [(s) = singlet; (d) = doublet; (t) = triplet; (q) = quartet; (qn) = quintuplet; (sxt) = sextuplet; (spt) = septuplet; 
(bs) = broad singlet; (bd) = broad doublet; (dd) = double doublet; (dt) = double triplet; (tt) = triple triplet; (m) = multiplet; 
J = coupling constant; 5 = chemical shift (in ppm)]. 

Example 1 

2-({142-(4-fluorophenypethyllpiperidin-4-yl}methyl)-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride 

1 a) Methyl of 2-(2-chlorethyl)-2H-indazole-3-carboxylate 

[0080] 	1-bromo-2-chlorethane (70 ml; 0.84 mol) was added slowly to a suspension of methyl ester of 1 H(2H)-indazole-
3-carboxylic acid (20 g; 0.084 mol), caesium carbonate (24.4 g; 0.177 mol) in acetonitrile (600 ml) kept stirred at room 
temperature. The reaction mixture was kept under stirring at the same temperature for 3 days, then the solid was removed 
by filtration. The solvent was removed by evaporation at reduced pressure. The raw compound thus resulting was purified 
by flash chromatography on silica gel, using as eluent a mixture of hexane:ethyl acetate in a ratio of 8:2. 
[0081] 	Approximately 10 g of methyl of 2-(2-chlorethyl)-2H-indazole-3-carboxylate were thus obtained. 
[0082] 	1H-NMR (300 MHz, CDCI3) 6: 3.9-4:1 (m, 5H); 5.24 (t, J = 6.0 Hz; 2H); 7.2-7.4 (m, 2H); 7.79 (d; J = 9.0 Hz; 1 
H); 8.02 (d; J = 9.0 Hz; 1 H). 

1b) Methyl of 2-(2-azidoethyl)-2H-indazole-3-carboxylate 

[0083] 	Sodium azide (8.8 g; 0.135 mol) was added to a solution of methyl of 2-(2-azidoethyl)-2H-indazole-3-carboxylate 
(9 g, 0.038 mol) in dimethyl sulphoxide (DMSO) (100 ml) under strong stirring at room temperature. 
[0084] 	The reaction mixture was then processed by cooling it to room temperature, diluting it with water (100 ml) and 
extracting it several times with ethyl acetate (3x 100 ml). The organic phases collected together were washed with water 
(3x 25 ml), then with a saturated solution of NaCI (30 ml) and, at the end, dried with anhydrous Na2SO4. The solvent 
was removed by evaporation at reduced pressure thus obtaining about 6 g of methyl of 2-(2-azidoethyl)-2H-indazol-3-
carboxylate, which was used for subsequent reactions without further purification steps. 
[0085] 	1H-NMR (300 MHz, CDCI3) 5: 3.87 (t, J = 6.0 Hz; 2H); 4.04 (s, 3H); 5.11 (t, J = 6.0 Hz; 2H); 7.2 - 7.4 (m, 2H); 
7.80 (t, J= 9.0 Hz; 1H); 8.01 (d; J= 9.0 Hz; 1 H). 

1 c) 3,4-dihydropyrazinof1 2-blindazol-1(2H)-one 

[0086] 	A suspension containing methyl of 2-(2-azidoethyl)-2H-indazol-3-carboxylate (6 g; 0.024 mol), 10% palladium 
on charcoal (0.5 g; 0.5 mmol) in 5N hydrochloride ethanol (100 ml) was put in a Parr system to hydrogenize under 
hydrogen atmosphere at room temperature for 24h. 
[0087] 	Once the reaction was over, the suspension was filtered on celite and the solvent was removed by evaporation 
at reduced pressure. 
[0088] 	The raw product thus obtained was dissolved in absolute ethanol (250 ml), added with triethylamine (12 ml; 
0.12 mol) and stirred under reflux for 48h. The reaction was then stopped by removing the solvent by evaporation at 
reduced pressure. The residue was taken up with water (100 ml) and extracted with dichloromethane (DCM) (3x 150 
ml). The organic phase collected together were then washed with a saturated solution of NaCI (50 ml) and dried with 
anhydrous Na2SO4. About 3 g of raw product were obtained. This was purified by flash chromatography on silica gel, 
using as eluent a mixture of hexane:ethyl acetate in a ratio of 8:2. Thus, 1.5 g of 3,4-dihydropyrazino[1,2-b]indazol-1 
(2H)-one were obtained. 
[0089] 	1H-NMR (300 MHz, CDCI3) 5: 3.6 - 3.8 (m, 2H); 4.64 (t, J = 6.0 Hz; 2H); 7.26 (t, J = 9.0 Hz; 1H); 7.36 (t, J = 
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9.0 Hz; 1H); 7.75 (d, J = 9.0 Hz; 1H);7.98(d;J=9.0Hz;1H). 

1d) Tert-butyl 44(1-oxo-3,4-dihydropyrazino[1,2-blindazol-2(1H)-y1) methyllpiperidine-1-carboxilate 

5  [0090] 	60% NaH (0.72 g; 0.018 mol) was added to a solution of 3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one (2.7 g; 
0.015 mol) in dimethylformamide (DMF) (50 ml) kept stirred at room temperature. 
[0091] 	The reaction mixture was kept stirred at the same temperature under nitrogen atmosphere for 2h30', then a 
solution of tert-butyl 4-{[(methylsulphonyl)oxy]methyl}piperidine-1-carboxylate (4.4 g; 0.015 mol) in DMF (25 ml) was 
added slowly. Once the additions were over, the mixture was warmed at 150°C for 6h. The reaction was then stopped 

/o by cooling the mixture at room temperature and by removing the solvent by evaporation at reduced pressure. The residue 
was taken up with dichloromethane and then filtered through a silica gel pad. The solvent was removed by evaporation 
at reduced pressure, thus obtaining 3,5 g of tert-butyl 4-[(1-oxo-3,4-dihydropyrazino[1,2-blindazol-2(1 H)-yl)methyl]pip-
eridine-1-carboxylate, used in the subsequent reactions without further purification steps. 
[0092] 	1H-NMR (300 MHz, CDCI3) 6: 1.1- 1.4 (m, 2H); 1.45 (s, 9H); 1.6-1.8 (m, 2H); 1.9 - 2.1 (m, 1 H); 2.71 (bt, J = 

15 13.2 Hz; 2H); 3.4 - 3.6 (m, 2H), 3.89 (t, J = 6.6 Hz, 2H); 4.0 - 4.3 (m, 2H); 4.69 (t, J = 6.6 Hz; 2H); 7.2 - 7.4 (m, 2H); 7.75 
(d, J= 8.7 Hz; 1 H); 8.16 (d, J = 8.7 Hz; 1 H). 

le) 2-(piperidin-4-ylmethyl)-3,4-dihydropyrazino[1,2-blindazol-1 (2H)-one hydrochloride 

20 [0093] 	A solution containing tert-butyl 44(1-oxo-3,4-dihydropyrazino[1,2-b]indazol-2(1H)yl)methyllpiperidine-1-car- 
boxylate (3.5 g; 0.009 mol), ethyl acetate (20m1) and 3M hydrochloric ethanol (10 ml) was kept stirred at room temperature 
for 2h. The reaction was then stopped by filtering the solid that had formed and washing it with ethyl acetate. Thus, 1.5 
g of 2-(piperidin-4-ylmethyl)-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride were obtained, that was used 
for the subsequent reaction without further purification steps. 

25 [0094] 	1H-NMR (300 MHz, DMSO-d6+D2O) 6: 1,38 (bq, J = 9,0 Hz; 2H); 1,81 (bd, J = 12,0 Hz; 2H); 1,9 - 2,1 (m, 1H); 
2,80 (bt, J = 9,0 Hz; 2H); 3,25 (bd, J = 12,0 Hz; 2H); 3,42 (d, J = 6,0 Hz; 2H); 3,81 (t, J = 6,0 Hz; 2H); 4,74 (t, J = 6 Hz; 
2H); 7,27 (t, J = 9,0 Hz; 1 H); 7,36 (t, J = 9,0 Hz; 1 H); 7,75 (d, J = 9,0 Hz; 1 H); 8,00 (d, J = 9,0 Hz; 1 H). 

1f) 2-({142-(4-fluorophenyflethyllpiperidin-4-yllmethyl-)3,4-dihydropyrazino[1,2-blindazol-1(2H)-one hydrochloride 
30 

[0095] 	A solution containing 2-(piperidin-4-yl-methyl)-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride (528 
mg; 1.64 mmol), potassium carbonate (610 mg; 4.4 mmol), 4-fluorophenethyl bromide (450 mg; 2.2 mmol) in ethanol 
(10 ml) was kept stirred under reflux for 24h. The reaction was then stopped by cooling the mixture at room temperature 
and concentrating the solvent under reduced pressure. The residue was taken up with DCM (30 ml) and washed re- 

35 spectively with a saturated solution of NaHCO3  (2x 20 ml), water (2x 15 ml) and a saturated solution of NaCI (10 ml). 
The organic phase was then dried with Na2SO4  and the solvent was removed by evaporation at reduced pressure. The 
solid raw product was then purified by flash chromatography on silica gel, using as eluent a mixture of chloroform:methanol 
in a ratio of 9:1. The product thus purified was dissolved in a mixture of diethyl ether:ethanol in a ratio of 10:1 (10 ml) 
and treated at room temperature with 3M hydrochloric ethanol (0.33 ml). The solid thus formed was filtered and crystallized 

40 by a mixture isopropanol:diisopropyl ether in a ratio of 3:7. Thus, 250 mg of 2-({142-(4-fluorophenypethyl]piperidin-4-
yl}methyl)-3,4-dihydropyrazino[1,2-1A-indazol-1(2H)-one hydrochloride were obtained. 
[0096] 	1H-NMR (300 MHz, DMSO-d6) 6: 1,49 - 1,78 (m, 2H); 1,81 - 2,10 (m, 3H); 2,76 - 2,99 (m, 2H); 3,00 - 3,12 (m, 
2H); 3,17 - 3,40 (m, 2H); 3,47 (d, J = 6,61 Hz; 2H); 3,51 - 3,67 (m, 2H); 3,93 (t, J = 6,11 Hz; 2H); 4,75 (t, J = 6,11 Hz; 
2H); 7,11 - 7,42 (m, 6H); 7,76 (dt, J = 8,59 Hz; J = 0.99 Hz; 1 H); 8,01 (dt, J = 8,26 Hz; J = 1,16 Hz; 1 H), 10,51 (bs, 1 H). 

45 

Example 2 

2-({142-(4-fluorophenypethylipiperidin-3-yllmethyl)-3,4-dihydropyrazinoll ,2-blindazol-1(2H)-one 

50 2a) Tert-butyl-2-bromoethylcarbam ate 

[0097] 	Triethylamine (2.02 g; 0.020 mol) was added drop wise to a solution of 2-bromoethanamine (2.04 g; 0.010 mol) 
and tert-butoxycarbonyl anhydride (1.74 g; 0.010 mol) in dichloromethane (50 ml), kept under stirring at 0°C. The reaction 
was kept stirred for 15 minutes at 0°C, then for 8h at room temperature. The mixture was washed with water (2 x 50 ml) 

55  and the organic phase was dried on Na2SO4. After removing the solvent by evaporation at reduced pressure, the residue 
was purified by flash chromatography on silica gel, using as eluent a mixture of hexane:ethylacetate in a ratio of 8:2. 
Thus, 1.79 g of tert-buty1-2-bromoethyl-carbamate were obtained. This solid was used for the subsequent reaction without 
further purification steps. 
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[0098] 	1H-NMR (200 MHz, CDCI3) 6: 1,41 (s, 9H); 3,24 - 3,59 (m, 4H); 4,95 (bs, 1 H). 

2b) Methyl 2-[2-(tert-butoxycarbonylamino)ethyl]-2H-indazol-3-carboxylate 

[0099] 	Caesium carbonate (19.5 g; 0.06 mol) was added to a solution of methyl 1H-indazole-3-carboxylate (3,5 g; 
0,02mol) and of tert-butyl-2-bromoethylcarbamate (8,9 g; 0,04 mol) in DMF (30 ml), kept under stirring at room temper-
ature. The mixture was kept under strong stirring at room temperature for 48h, then was processed by adding water (50 
ml) and, successively, 1 M HCI until a pH of 6 was obtained. 
[0100] 	The aqueous phase was extracted by ethyl acetate (3x 50 ml) and the organic phases collected together were 
washed with a saturated solution of NaCI (10 ml), then dried on Na2SO4. After removing the solvent by evaporation at 
reduced pressure, the residue was purified by flash chromatography on silica gel; using as eluent a mixture of hexane:ethyl 
acetate in a ratio of 6:4. Thus, 2.87 g of methyl 2-[2-(tert-butoxycarbonylamino)ethyl]-2H-indazole-3-carboxylate where 
obtained, used for subsequent reaction without further purification steps. 
[0101] 	1H-NMR (200 MHz, CDCI3) 6: 1,36 (s, 9H); 3,74 (q, 2H, J = 5,5 Hz); 4,03 (s, 3H); 4,89 - 5,07 (bs, 1 H); 5,03 (t, 
2H, J = 5,5 Hz); 7,23 - 7,42 (m, 2H); 7,79 (dt, 1 H, J = 7,5 Hz; J = 1,6 Hz); 8,02 (dt, 1 H, J = 7,5 Hz; J = 1,6 Hz). 

2c) 3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one 

[0102] 	A solution of 1.25M HCI in ethanol (48 ml; 0.06 mol) was added slowly to a solution of methyl 2-[2-(tert-
butoxycarbonylamine)ethyl]-2H-indazole-3-carboxylate (6.38 g; 0.02 mol) in ethyl acetate (50 ml) kept stirred at room 
temperature. The mixture thus obtained was kept under stirring at room temperature for 2h. The solvent was then 
removed by evaporation at reduced pressure and the residue was treated with ethyle acetate (20 ml) at room temperature 
and filtered. The solid thus obtained was dissolved in methanol (10 ml) and caesium carbonate (13.0 g; 0.04 mol) was 
added to the resultant solution, kept stirred at room temperature. The mixture was kept under stirring for 16h at room 
temperature, then the solvent was removed by evaporation at reduced pressure. The residue was taken up with water 
(50 ml) and the aqueous phase was extracted several times with ethyl acetate (5x 50 ml). The organic phases collected 
together were dried on Na2SO4  and about 4g of raw product were obtained after the solvent was removed by evaporation 
at reduced pressure. The raw product was then purified by flash chromatography on silica gel, using a mixture of 
hexane:ethyl acetate in a ratio of 8:2 as eluent. Thus, 3.4 g of 3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one were obtained. 
[0103] 	1H-NMR (200 MHz, CDCI3) 6: 3,93 (dt, 2H, J = 6,7 Hz; J = 1.7 Hz); 4,72 (t, 2H, J = 6,7 Hz); 6,35 (bs, 1 H); 7,27 
- 7,46 (m, 2H); 7,78 (dt, 1 H, J = 8,4 Hz; J = 1,4 Hz); 8,16 (dt, 1 H, J = 8,4 Hz; J = 1,4 Hz). 

2d) Tert-butyl 3-1(1-oxo-3 4-dihydropyrazino[1 2-b]indazol-2(1H)-y1)-methyllpiperidine-1-carboxylate 

[0104] 	The product was prepared following the method described in example 1d), but using tert-butyl 3-{[(methyl-
sulphonyl)oxy]methylypiperidine-1-carboxylate as reagent. Thus, 3.8 g of tert-butyl 3-[(1-oxo-3,4-dihydropyrazino[1,2-
b]indazol-2(1H)-yl)methyl]piperidine-1-carboxylate were obtained. 
[0105] 	1H-NMR (200 MHz, CDCI3) 6: 1,20 - 1,45-(m, 1 H); 1,43 (s, 3H); 1,55 - 2,10 (m, 4H); 2,65 - 3,05 (m, 2H); 3,30 
- 3,75 (m, 2H); 3,75 - 4,05 (m, 2H); 3,90 (t, 2H, J = 6,1 Hz); 4,72 (t, 2H, J = 6,1 Hz); 7,25 - 7,45 (m, 2H); 7,76 (dt, 1 H, 
J = 8,4 Hz; J = 1,1 Hz); 8,15 (dt, 1 H, J = 8.0 Hz; J = 1,3 Hz). 

2e) 2-({142-(4-fluorophenypethylipiperidin-3-yllethyl)-3,4-dihydro-pyrazino[1,2-b]indazol-1 (2H)-one 

[0106] 	A solution of 1.25M HCI in ethanol (4.8 ml; 0.006 mol) was added to a solution containing tert-butyl 3-[(1-oxo-
3,4-dihydropyrazino[1,2-b]indazol-2(1H)-yl)methyl)piperidine-1-carboxylate (0.77 g; 0.002 mol) in ethyl acetate (7 ml), 
kept stirred at room temperature. 
[0107] 	The mixture thus obtained was kept under stirring at room temperature for 2h, then the solvent was removed 
by evaporation at reduced pressure. The residue thus obtained was taken up with ethyl acetate (5 ml) and filtered. The 
solid product was dissolved with 1-(2-bromoethyl)-4-fluorobenzene (0.81 g; 0.004 mol) in anhydrous DMF (10 ml). 
Caesium carbonate (1.95 g; 0.006 mol) was added to the resultant solution, kept stirred at room temperature. The mixture 
was then kept under strong stirring at room temperature for 48h and then was processed by adding water (20 ml) and 
ethyl acetate (25 ml). The aqueous phase was extracted several times with ethyl acetate (3x 20 ml) and the organic 
phases collected together were dried on Na2SO4. The solvent was then removed by evaporation at reduce pressure 
and the residue was purified by flash chromatography on silica gel, using a mixture of hexane:ethyl acetate in a ratio of 
7:3 as eluent. 
[0108] 	Thus, 	170 	mg 	of 	2-({142-(4-fluorophenypethylipiperidin-3-yllmethyl)-3,4-dihydro.pyrazino[1,2-b]indazol- 
1(2H)-one were obtained. 
[0109] 	1H-NMR (300 MHz, DMSO-d6) 6: 8.00 (d, J = 8,48 Hz; 1 H), 7,75 (d, J = 8,77 Hz; 1H); 7,31 - 7,41 (m, 1H); 
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7,18 - 7,30 (m, 3H); 6,99 - 7,11 (m, 2H); 4,70 (t, J = 6,14 Hz; 2H), 3,88 (t, J = 6,14 Hz; 2H), 3,32 - 3,56 (m, 2H); 2,63 -
2,86 (m, 4H); 2,39 -2,47 (m, 2H); 1,79 -2,11 (m, 3H); 1,67 (d, J =10,23 Hz; 2H); 1,35- 1,53 (m, 1 H);1,03 (d,J = 9,35 Hz; 1 H). 

Example 5 

2-({142-(2-fluorophenypethyllpiperidin-3-y1}methyl)-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride 

[0110] 	The product was prepared following the method descrived in example 2e), but using 1-(2-bromoethyl)-2-fluor-
obenzene as reagent. The desired product was purified by flash chromatography on silica gel, using a mixture of chlo-
roform:methanol in a ratio of 9:1 as eluent. 
[0111] 	Thus, 	350 	mg 	of 	2-({1-[2-(2-fluorophenyl)ethyflpiperidin-3-yllmethyl)-3,4-dihydropyrazino[1,2-b]indazol- 
1(2H)-one hydrochloride were obtained. 
[0112] 	1H-NMR (300 MHz, DMSO-d6) 5: 10,81 (bs, 1H); 8,00 (dt, J = 1,16; 8,26 Hz; 1 H); 7,76 (d, J = 8,59 Hz; 1 H); 
7,09 - 7,42 (m, 6H); 4,71 - 4,81 (m, 2H); 3,93 (t, J = 6,28 Hz; 2H); 3,48 - 3,70 (m, 3H); 3,06 - 3,46 (m, 5H); 2,67 - 3,00 
(m, 2H); 2,36 - 2,47 (m, 1 H); 1,66 - 2,05 (m, 3H); 1,05 - 1,39 (m, 1H). 

Example 8 

2-({142-(2-fluorophenyl)ethyflpiperidin-4-yllmethyl)-3,4-dihydropyrazino{1,2-blindazol-1 (2H)-one 

[0113] 	The product was prepared following the method descrived in example 2e), but using tert-butyl 4-[(1-oxo-3,4-
dihydropyrazino[1,2-b]indazol-2(1H)-yl)methyl]piperidine-1-carboxylate (prepared in example 1d) and 1-(2-bromoethyl)-
2-fluorobenzene as reagents. The desired product was purified by flash chromatography on silica gel, using a mixture 
of chloroform:methanol in a ratio of 95:5 as eluent. 
[0114] 	Thus, 	160 	mg 	of 	2-({142-(2-fluorophenypethylipiperidin-4-yllmethyl)-3,4-dihydropyrazino[1,2-b]indazol- 
1(2H)-one were obtained. 
[0115] 	1H-NMR (300 MHz, DMSO-d6) 5: 8,00 (d, J = 8,18 Hz; 1 H); 7,74 (d, J = 8,48 Hz; 1H); 7,17 - 7,41 (m, 4H); 
7,05 - 7,16 (m, 2H); 4,70 (t, J = 6,30 Hz, 2H); 3,90 (t, J = 6,30 Hz; 2H); 3,41 (d, J = 7,02 Hz; 2H); 2,91 (d, J = 10,52 Hz; 
2H); 2,76 (t, J = 7,50 Hz; 2H), 1,86 - 2,06 (m, 2H); 1,55 - 1,83 (m, 3H); 1,12 - 1,37 (m, 2H). 

Example 10 

2-({1-12-(4-fluorophenyl)ethylipiperidin-3-yllmethyl)-2,3,4,5-tetrahydro-1H-F1,41cliazepino[1,2-b]indazol-1-one dihydro- 
chloride 

10a) tert-butyl-3-bromopropylcarbamate 

[0116] 	The product was prepared using the method described in example 2a), using 3-bromopropan-l-amine as 
reagent. The product was purified by flash chromatography on silica gel, using a mixture of hexane:ethyl acetate in a 
ratio of 95:5 as eluent. Thus, 1.77 g of tert-butyl-3-bromopropylcarbamate were obtained. 
[0117] 	1H-NMR (200 MHz, CDC13) 5: 1,41 (s, 9H); 2,02 (qn, 2H, J = 6,5 Hz); 3,24 (t, 2H, J = 6,5 Hz); 3,41 (t, 2H, J = 
6,5); 4,7 (bs, 1 H). 

10b) Metyl 2-13-(tert-butoxycarbonylamine)propy11-2H-indazol-3-carboxylate 
45  

[0118] 	The product was prepared using the method described in example 2b), using tert-butyl-3-bromopropylcarbamate 
as reagent. The product was purified by flash chromatography on silica gel, using a mixture of hexane:ethyl acetate in 
a ratio of 7:3 as eluent. 
[0119] 	Thus, 3.13 g of methyl 2-[3-(tert-butoxycarbonylamine)propyl]-2H-indazol-3-carboxylate were obtained. 
[0120] 	1H-NMR (200 MHz, CDC13) 5: 1,43 (s, 9H); 2,16 (qn, 2H, J = 6,5 Hz); 3,10 (q, 2H, J = 6,5 Hz); 4,03 (s, 3H); 
4,97 (t, 2H, J = 6,5 Hz); 4,90 - 5,10 (bs, 1 H); 7,20 - 7,40 (m, 2H); 7,76 (dt, 1 H, J = 8,3 Hz; J = 1,1 Hz); 8,01 (dt, 1 H, J 
= 7,3 Hz; J = 1,3 Hz). 

10c) 2,3,4,5-tetrahydro-1H-1-1 ,41diazepino[1,2-b]indazol-1-one 

[0121] 	The product was prepared using the method described in example 2c), using methyl 2-[3-(tert-butoxycarbo- 
nylamine)propy1]-2H-indazol-3-carboxylate as reagent. The product was purified by flash chromatography on silica gel, 
using a mixture of pentane:diethyl ether in a ratio of 95:5 as eluent. Thus, 3.5 g of 2,3,4,5-tetrahydro-1H-[1 ,4]diazepino[1,2- 
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b]indazol-1-one were obtained. 
[0122] 	1H-NMR (200 MHz, CDCI3) 6: 2,42 (qn, 2H, J = 6,6 Hz); 3,43 (q, 2H, J = 6,6 Hz); 4,82 (t, 2H, J = 6,6 Hz); 6,38 
(bs, 1 H); 7,20 - 7,45 (m, 2H); 7,74 (dt, 1 H, J = 8,4 Hz; J = 1,2 Hz); 8,06 (dt, 1 H, J = 8,4 Hz; J = 1,4 Hz). 

10d) Tert-butyl 3-[(1-oxo-4,5-dihydro-1H-11 ,41diazepino[1,2-blindazol-2(3H)-Omethyllpiperidine-l-carboxylate 

[0123] 	The product was prepared using the method described in example 1d), using 2,3,4,5-tetrahydro-1H41,4]cli-
azepino[1,2-blindazol-l-one and tert-butyl 3-{[(metylsulphonyl)oxy]methyl}piperidine-1-carboxylate as reagents. Thus, 
3.6 g of tert-butyl 3-[(1-oxo-4,5-dihydro-1H-E1,41diazepino[1,2-b]indazol-2(3H)-yl)methyl]piperidine-1-carboxylate were 
obtained. 
[0124] 	1H-NMR (200 MHz, CDCI3) 6: 1,15- 1,40 (m, 1H); 1,44 (s, 3H); 1,50 - 2,10 (m, 4H); 2,45 (qn, 2H, J = 6,7 Hz); 
2,55 - 2,95 (m, 2H); 3,40-3,70 (m, 1 H); 3,45 (t, 2H, J = 6,7 Hz); 3,80 - 4,15 (m, 3H); 4,77 (t, 2H, J = 6,7 Hz); 7,15 - 7,40 
(m, 2H); 7,72 (dt, 1 H, J = 8,6 Hz; J = 1,0 Hz); 7,94 (dt, 1 H, J = 8,3 Hz; J = 1,2 Hz). 

10e) 24(1-12-(4-fluorophenyl)ethyllpiperidin-3-y1}methyl)-2,3,4,5-tetrahydro-1H-f1,41diazepino[1,2-blindazol-1-one di- 
hydrochloride 

[0125] 	The product was prepared using the method described in example 2e), using tert-butyl 3-[(1-oxo-4,5-dihydro-
1H-[1 ,4]diazepino[1,2-b]indazol-2(3H)-Amethyl]piperidine-l-carboxylate as reagent. The amine product was purified 
by flash chromatography on silica gel, using a mixture of chloroform:methanol in a ratio on 9:1 as eluent. The purified 
productwas dissolved in a mixture of diethyl ether:ethanol in a ratio of 10:1 (10 ml) and was processed at room temperature 
with 3M HCI in ethanol (0.33m1). The solid thus formed was filtered and crystallized from a mixture of isopropanol:diiso-
propyl ether in a ratio of 8:2. Thus, 188 mg of 2-({142-(4-fluorophenypethyl]piperidin-3-yl}methyl)-2,3,4,5-tetrahydro-
1H-0 ,4]diazepino[1,2-blindazol-1 -one dihydrochloride. 
[0126] 	1H-NMR (300 MHz, DMSO-d6) 6: 11,24 (bs, 1 H); 10,96 (bs, 1 H); 7,79 - 7,86 (m, 1 H); 7,70 (d, J = 8,59 Hz; 
1 H); 7,25 - 7,41 (m, 3H); 7,01-7,25 (m, 3H); 4,64 - 4,88 (m, 2H); 3,00 - 3,85 (m, 10H); 2,67 - 2,97 (m, 2H); 2,53 - 2,65 
(m, 1 H); 2,24 - 2,43 (m, 1 H); 1,80 - 2,04 (m, 3H); 1,14 - 1,39 (m, 1 H). 

Example 13 

2-({1-[2-(2-fluorophenynethyl]piperidin-3-yllmethyl)-2,3-4,5-tetrahydro-1H-1-1,41diazepino[1,2-blindazol-1-one dihydro- 
chloride 

[0127] 	The product was prepared using the method described in example 10e), using 1-(2-bromoethyl)-2-fluoroben-
zene as reagent. The amine product was purified by flash chromatography on silica gel, using a mixture of chloro-
form:methanol in a ratio on 9:1 as eluent. The final product was instead purified by crystallization from a mixture of 
isopropanol:diisopropyl ether in a ratio of 8:2. Thus, 163 mg of 2-({142-(2-fluorophenypethyllpiperidin-3-yl}methyl)-
2,3,4,5-tetrahydro-1H41,41diazepino[1,2-blindazol-1-one dihydrochloride were obtained. 
[0128] 	1H-NMR (300 MHz, DMSO-d6) 6: 11,19 (bs, 1 H); 10,40 (bs, 1 H); 7,83 (d, J = 8,26 Hz; 1 H); 7,70 (d, J = 8,92 
Hz; 1 H); 7,25 - 7,45 (m, 3H); 7,11 - 7,24 (m, 3H); 4,59 - 4,91 (m, 2H); 3,04 - 3,86 (m, 10H); 2,68 - 3,04 (m, 2H); 2,54 -
2,63 (m, 1 H); 2,21 - 2,44 (m, 1 H); 1,79 - 2;05 (m, 3H); 1,15- 1,37 (m, 1H). 

Example 16 

24(1-[2-(4-fluorophenynethyllpiperidin-4-yfimethyl)-2 3 4 5-tetrahydro-1H-[1,41diazepinorl ,2-blindazol-l-one hydro- 
chloride 

16a) Tert-butyl 44 (1-oxo-4,5-dihydro-1H41,4[diazepino[1,2-blindazol-2(3H)-y1)methyl)piperidine-l-carboxylate 

[0129] 	The product was prepared using the method described in example 1 d), using 2,3,4,5-tetrahydro-1H-E1,4]di-
azepino[1,2-b]indazol-l-one as reagent. The product was purified by flash chromatography on silica gel, using the mixture 
of pentane:diethyl ether in a ratio on 95:5 as eluent. Thus, 3.40 g of tert-buty14-((1-oxo-4,5-dihydro-1H-[1,4]diazepino[1,2-
b]indazol-2(3H)-yl)methyl)piperidine-l-carboxylate were obtained. 
[0130] 	1H-NMR (200 MHz, CDCI3) 6: 2,41 (s, 3H); 7,26 (d, 2H, J = 8,1 Hz); 7,45 (d, 2H, J = 8,1 Hz); 7,57 (d, 1 H, J = 
13,6 Hz); 7,99 (d, 1 H, J = 13,6 Hz). 
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16b) 2-({142-(4-fluorophenyl)ethyllpiperidin-4-yl}methyl)-2,3,4,5-tetrahydro-1H-[1,4]diazepinof1,2-blindazol-1-one hy- 
drochloride 

[0131] 	The product was prepared using the method described in example 10e), using tert-butyl 4-[(1-oxo-4,5-dihydro- 
1H41,41diazepino[1,2-b]indazol-2(3H)-y1)methyl]piperidine-1-carboxylate as reagent. The amine product was purified 
by flash chromatography on silica gel, using the mixture chlorofom:methanol in a ratio of 95:5 as eluent. The final product 
was instead purified from a mixture of isopropanol:diisopropyl ether in a ratio of 4:6. Thus, 167 mg of 2-({142-(4-fluor- 
ophenyl)ethyllpiperidin-4-yl}methyl)-2,3,4,5-tetrahydro-1H-[1,4]diazepino[1,2-b]indazol-1 -one hydrochloride were 	ob- 
tained. 
[0132] 	1H-NMR (300 MHz, DMSO-d6) 6: 10,63 (bs, 1 H); 7,82 (d, J = 8,59 Hz; 1 H), 7,70 (d, J = 8,92 Hz; 1 H); 7,25 - 
7,40 (m, 3H); 7,10 - 7,25 (m, 3H); 4,72 (t, J = 6,94 Hz; 2H); 3,45 - 3,70 (m, 4H); 3,43 (t, J = 6,44 Hz; 2H); 2,75 - 3,35 
(m, 7H); 2,37 (q, J = 6,69 Hz; 2H); 1,85 - 2,10 (m, 3H); 1,50 - 1,85 (m, 2H). 

Example 17 

2-(0-[2-(4-fluorophenynethyllpiperidin-4-yllmethyl)-3,4,7,8,9,10-esahydropyrazino[1,2-b]indazol-1(2H)-one hydrochlo- 
ride  

17a) Tert-butyl 4-1(1-oxo-3,4,7,8,9,10-esahydropyrazino[1,2-b]indazol-2(1H)-y1)methyllpiperidine-1-carboxylate 

[0133] 	The product was prepared using the method described in example 1d), using 3,4,7,8,9,10-esahydropyrazi-
no[1,2-b]indazol-1(2H)-one as a reagent. The raw product was used for the subsequent reaction without further purifi-
cation steps. 
[0134] 	1H-NMR (300 MHz, DMSO-d6) 6: 4,17 - 4,28 (m, 2H); 3,92 (d, J = 12,86 Hz; 2H); 3,66 - 3,77 (m, 2H); 3,26 -
3 ,3 5 (m, 2H); 2,59 -2,72 (m, 4H); 2,55 (t, J = 5,85 Hz, 2H); 1,77 - 1,93 (m, 1 H); 1,53 - 1,76 (m, 6H); 1,39 (s, 9H); 1,02 (dd, 2H). 

17b) 2-({1-12-(4-fluorophenynethylipiperidin-4-yllmethyl)-3,4,7,8,9,10-esahydropyrazinon[1,2-b]indazol-1(2H)-one hy- 
drochloride 

[0135] 	The product was prepared using the method described in example 2e), using tert-butyl 4-[(1-oxo-3,4,7,8,9,10-
esahydropyrazino[1,2-b]indazol-2(1H)-yl)methyl]piperidine-1-carboxylate as a reagent. The product was purified by crys-
tallization from a mixture of isopropanol:diisopropyl ether. Thus, 0.2 g of 2-({112-(4-fluorophenypethyl]piperidin-4-yl}me-
thyl)-3,4,7,8,9,10-esahydropyrazino [1,2-b]indazol-1(2H)-one hydrochloride were obtained. 
[0136] 	1H-NMR (300 MHz, DMSO-d6) 6: 10,47 (bs, 1 H); 7,26 - 7,40 (m, 2H); 7,10 - 7,23 (m, 2H); 4,19 - 4,32 (m, 2H); 
3,73 (t, J = 5,95 Hz, 2H); 3,46 - 3,59 (m, 2H); 3,35 (d, J = 6,61 Hz; 2H); 3,12 - 3,27 (m, 2H); 2,98 - 3,11 (m, 2H); 2,77 -
2,96 (m, 2H); 2,65 (t, J = 5,78 Hz; 2H); 2,56 (t, J = 5,78 Hz; 2H); 1,44 - 2,05 (m, 9H). 

Example 20 

2-[(1-phenethylpiperidin-4-v1)methy11-3 4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride 

[0137] 	The product was prepared using the method described in example 10e), using tert-buty14-[(1-oxo-3,4-dihydro-
pyrazino[1,2-b]indazol-2(1H)-yl)methyl]piperidine-1-carboxylate (example 1d) and phenethyl bromide as reagents. The 
amine product was purified by flash chromatography on silica gel, using the mixture chloroform:methanol in a ratio of 
85:15 as eluent. The final product was instead purified by crystallization from a mixture of isopropanol:diisopropyl ether 
in a ratio of 3:7. Thus, 121 mg of 2-[(1-phenethylpiperidin-4-Amethy1]-3,4-dihydropyrazino[1,2-b] indazol-1(2H)-one 
hydrochloride were obtained. 
[0138] 	1H-NMR (300 MHz, DMSO-d6) 6: 10,84 (bs, 1 H); 8,01 (d, J = 8,26 Hz; 1 H); 7,76 (d, J = 8,59 Hz; 1 H); 7,13 -
7,44 (m, 7H); 4,75 (t, J = 6,11 Hz; 2H); 3,94 (t, J = 6,11 Hz; 2H), 3,51 -3,67 (m, 2H); 3,47 (d, J = 6,94 Hz; 2H); 3,01 -
3,39 (m, 6H); 2,78 - 3,02 (m, 2H); 1,81 - 2,28 (m, 3H); 1,53-1,79 (m, 2H). 

Example 22 

2-1(1-phenethylpiperidin-4-yl)methy1]-2,3,4,5-tetrahydro-1H-11 ,41diazepino[1,2-b]indazol-1 -one 

[0139] 	The product was prepared using the method described in example 2e), using tert-butyl 4-[(1-oxo-4,5-dihydro- 
1H-[1,4]diazepino[1,2-b]indazol-2(3H)-yl)methyl]piperidine-1-carboxylate (example 16a) and phenethyl bromide as re-
agents. The product was purified by flash chromatography on silica gel, using the mixture chloroform:methanol in a ratio 
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of 95:5 as eluent. Thus, 223 mg of 2-[(1-phenethylpiperidin-4-Amethy1]-2,3,4,5-tetrahydro-1H-E1,41diazepino[1,2-b]in-

dazol-1-one were obtained. 

[0140] 	1H-NMR (300 MHz, DMSO-d6) 6: 7,82 (d, J = 8,18 Hz; 1 H); 7,69 (d, J = 8,48 Hz; 1 H); 7,07 - 7,40 (m, 7H); 

4,68 (t, J = 7,02 Hz; 2H); 3,34 - 3,55 (m, 4H); 2,94 (d, J = 11,40 Hz; 2H); 2,65 - 2,79 (m, 2H); 2,33 (qn, J = 6,65 Hz; 2H); 

1,97 (t, J = 10,82 Hz; 2H); 1,59 - 1,83 (m, 3H); 1,15 - 1,37 (m, 2H). 

Example 25 

2-{111-(phenylacetyl)piperidin-4-yllmethy1}-3 4-dihydropyrazinof1,2-blindazol-1(2H)-one 

[0141] 	The product was prepared using the method described in example 2e), using tert-butyl , --[(1-oxo-3,4-dihydro-

pyrazino[1,2-b]indazol-2(1H)-Amethyllpiperidine-1-carboxylate (example 1d) and benzeneacetyl chloride as reagents. 

The product was purified by flash chromatography on silica gel, using the mixture chlorofom:methanol in a ratio of 9:1 

as eluent. Thus, 104 mg of 2-111-(phenylacetyppiperidin-4-ylImethyl}-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one were 

obtained. 

[0142] 	1H-NMR (200 MHz, CDCI3) 6: 0,85- 1,15 (m, 1H); 1,15- 1,35 (m, 1 H); 1,85 - 2,15 (m, 1 H); 2,61 (td, 1 H, J = 

13,2 Hz; J = 2,8 Hz); 2,95 (td, 1 H, J = 13,2 Hz; J = 2,8 Hz); 3,39 (dd, 1 H, J = 13,7 Hz; J = 6,9 Hz); 3,54 (dd, 1 H, J = 

13,7 Hz; J = 7,5 Hz); 3,73 (s, 2H); 3,75 - 4,05 (m, 2H); 3,84 (t, 2H, J = 6,3 Hz); 3,86 (d, 2H, J = 6,3 Hz); 4,67 (t, 2H, J = 

6,3 Hz); 7,10 - 7,45 (m, 7H); 7,76 (dt, 1H, J = 8,3 Hz; J = 1,1 Hz); 8,14 (dt, 1H, J = 8,2 Hz; J = 1,1 Hz). 

Example 26 

2-([1-(phenylacetyppiperidin-4-ylimethyl}-2,3,4,5-tetrahydro-1H-0,41cliazepino[1,2-b]indazol-1-one 

[0143] 	The product was prepared using the method described in example 2e), using tert-butyl 4-[(1-oxo-4,5-dihydro- 

1H-[1,4]diazepino[1,2-b]indazol-2(3H)-yl)methyllpiperidine-1-carboxylate (example 16a) and benzeneacetyl chloride as 

reagents. The product was purified by flash chromatography on silica gel, using the mixture chlorofom:methanol in a 

ratio of 9:1 	as eluent. Thus, 141 	mg of 2-([1-(phenylacetyppiperidin-4-yl]methyl}-2,3,4,5-tetrahydro-1H-[1,4]diazepi- 

no[1,2-b]indazol-1-one were obtained. 
[0144] 	1H-NMR (200 MHz, CDCI3) 6: 0,85 - 1,45 (m, 2H); 1,85 - 2,15 (m, 1 H); 2,39 (qn, 2H, J = 6,7 Hz); 2,64 (td, 1 

H, J = 12,5 Hz; J = 2,2 Hz); 2,98 (td, 1 H, J = 12,5 Hz; J = 2,2 Hz); 3,25 - 3,45 (m, 4H); 3,50 - 3,70 (m, 1 H); 3,75 (s, 

2H); 3,89 (bd, 2H, J = 14,2 Hz); 4,50 - 4,80 (m, 2H); 4,67 (t, 2H, J = 7,1 Hz); 7,10 - 7,45 (m, 7H); 7,72 (dt, 1 H, J = 8,6 

Hz; J = 1,1 Hz); 7,93 (dt, 1H, J = 8,2 Hz; J = 1,1 Hz). 

Example 28 

2-113-(4-phenylpiperidin-l-y1)propy11-3 4-dihydropyrazino[1 2-b]indazol-1 (2H)-one hydrochloride 

28a) 1-(3-chloropropyI)-4-phenylpiperidine 

[0145] 	Solid caesium carbonate (195 g ; 0.6mmol) was added to a solution of 4-phenylpiperidine (32 g; 0.2 mol), 1-

bromo-3-chloropropane (40 ml; 0.4 mmol) in anhydrous DMF (300 ml), kept stirred at room temperature. The mixture 

was kept under stirring at the same temperature for 12h. Water (1000 ml) and ethyl acetate (500 ml) were added to stop 
the reaction. After separing the phases, the aqueous phase was extracted several times with ethyl acetate (3x 500 ml). 

The organic phases collected together were washed respectively with water (100 ml) and a saturated solution of NaCI 

(100 ml), and then dried on anhydrous Na2SO4. The solvent was removed by evaporation at reduced pressure and the 

residue was purified by flash chromatography on silica gel, using a mixture of hexane:ethyl acetate in a ratio of 1:1 as 

eluent. Thus, 29.5 g of 1-(3-chloropropyl)-4-phenylpiperidine were obtained as colorless oil. 

[0146] 	1H-NMR (200 MHz, CDCI3) 6: 1,75 - 1,90 (m, 2H); 1,90 - 2,15 (m, 6H); 2,35 - 2,65 (m, 3H); 3,02 (bd, 2H, J = 

6,4 Hz); 3,64 (t, 2H, J = 6,4 Hz); 7,05 - 7,45 (m, 5H). 

28b) 2-113-(4-phenylpiperidin-1 -yl)propy11-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride 

[0147] 	A solution of 3,4-dihydropirazyno[1,2-b]indazol-1(2H)-one (375 mg; 2.0 mmol) in a mixture of tetrahydro- 

furan:dimethylformamide (DMF) in a ratio of 1:1 (4 ml) was added drop wise to a suspension of NaH 55% in mineral oil 

(104 mg; 2.4 mmol) in anhydrous tetrahydrofuran (THF), kept stirred at room temperature under argon atmosphere. The 

mixture was kept under stirring at the same temperature under inert atmosphere for 1h; then, a solution of 1-(3-chloro-

propy1)-4-phenylpiperidine (4.4 g; 0.015 mol) in DMF (25m1) was slowly added. Once the additions were over, the mixture 
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was heated at the reflux temperature for 6h. The reaction was then stopped by cooling the mixture to room temperature 
and by adding ethyl acetate (10 ml). The mixture was then filtered through a silica gel pad, then the solvent was removed 
by evaporation at reduced pressure. The residue was purified by flash chromatography on silica gel, using a mixture of 
chloform:methanol in a ratio of 9:1 as eluent. The product thus purified was dissolved in a mixture of diethyl ether:ethanol 

5 in a ratio of 10:1 (10 ml) and processed at room temperature with 3M HCI in ethanol (0.33 ml). The solid thus formed 
was filtered and crystallized from a mixture of isopropanol:diisopropyl ether in a ratio 1:1. Thus, 197 mg of 2-[3-(4-
phenylpiperidin-1-yl)propy1]-3,4-dihydropyrazino[1,2-b]indazol-1(2H)-one hydrochloride were obtained. 
[0148] 	1H-NMR (300 MHz, DMSO-d6)5: 10,88 (bs, 1H); 8,02 (dt, J = 1,16 Hz; J = 8,26 Hz; 1 H); 7,77 (dt, J = 0,93 Hz; 
J = 8,55 Hz; 1 H); 7,18 - 7,42 (m, 7H); 4,74 - 4,81 (m, 2H); 3,89 - 4,03 (m, 2H); 3,65 (t, J = 6,44 Hz; 2H); 3,57 (d, J = 

10 11,72 Hz; 2H); 2,92 - 3,18 (m, 4H); 2,70 - 2,87 (m, 1H); 2,01 - 2,26 (m, 4H); 1,94 (d, J = 12,55 Hz; 2H). 

Example 31 

243-(4-phenylpiperidin-1-yl)propy1-2,3,4,5-tetrahydro-1H-(1,4)diazepino[1,2-b]indazol-1-one hydrochloride 
15 

[0149] 	The product was prepared using the method described in example 28b), using 2,3,4,5-tetrahydro-1H41,4]di- 
azepino[1,2-b]indazol-1-one (example 10c) as reagent. The amine product was purified by flash chromatography on 
silica gel, using a mixture of chloroform:ethanol in a ratio of 85:15 as eluent. The final product was instead purified by 
crystallization from a mixture of isopropanol:diisopropyl ether in a ratio of 1:1. Thus, 317 mg of 2-[3-(4-phenylpiperidin- 

20 1-yl)propy1]-2,3,4,5-tetrahydro-1H41,4]diazepino[1,2-b]indazol-1-one hydrochloride were obtained. 
[0150] 	1H-NMR (300 MHz, DMSO-d6) 6: 10,94 (bs, 1H); 7,84 (dt, J = 1,11 Hz; J = 8,34 Hz; 1 H); 7,71 (dt, J = 0,97 Hz; 
J = 8,63 Hz; 1 H); 7,29 - 7,40 (m, 3H); 7,16 - 7,29 (m, 4H); 4,73 (t, J = 7,02 Hz; 2H); 3,55 - 3,73 (m, 5H); 3,44 (t, J = 6,36 
Hz; 2H); 2,97 - 3,21 (m, 4H); 2,83 (tt, J = 3,63 Hz; J = 12,14 Hz; 1H); 2,42 (qn, J = 6,65 Hz; 2H); 2,04 - 2,26 (m, 4H); 
1,96 (d, J = 13,87 Hz; 2H). 

25 

Pharmacology 

[0151] 	The pharmacological properties of the compounds of formula (I) according to the present invention were eval- 
uated by the methods described in the following sections Tests A, B and C. 

30 

Test A (in vitro) 

[0152] 	The affinity of the compounds of formula (I) according to the present invention for the human recombinant 5- 
HT2A  serotonin receptor was demonstrated by the standard methodology by Bonhaus DW, Bach C, DeSouza A, Rich 

35  Salazar FH, Matsuoka BD, Zuppan P, Chan HW and Eglen RM (1995) in "The pharmacology and distribution of human 
5-hydroxytryptamine 2B (5-HT2B) receptor gene products: comparison with 5-HT2A and 5-HT2C receptors". Br. J. 
Pharmacol. 115: 622 - 628. 
[0153] 	In particular, binding to the human 5-HT2A  serotonin receptor was performed using, as starting material, a 
preparation of membranes from stable recombinant CHO-K1 cell line expressing the human 5-HT2A  receptor. 

40 [0154] 	Displacement studies were conducted using 0.5 nM [3H]-ketanserin as radioligand. This concentration was 
selected on the basis of saturation studies, which made possible to obtain a Bmax of 0.51 pmol/mg protein and a Kd of 
0.2 nM. 
[0155] 	The non-specific binding was measured in the presence of 1 p.M mianserin. The assay was conducted in Tris- 

45 

HCI 50 mM buffer (pH 7.4 at 37°C), with incubation for 1 hour at 25°C. The test compounds were dissolved in DMSO, 
then diluted in buffer (final DMSO concentration 0.01%) and plated on 96-well plates. The compounds were tested in 
duplicate in an 8-points concentration response curve (in a Log scale ranging from 10-12  to 10-5  M). Ketanserin was 
used as reference compound. 
[0156] 	After incubation, the membranes were filtered on glass-fibre filters (GF/B) (Unifilter, Packard) treated with 0.5% 
polyethyleneimine. Then the filters were washed with buffer solution and oven-dried for 30 minutes at 45°C. The scin- 

50 tillation liquid was added to each well, and at least 16 hours later the radioactivity was measured for 1 minute using a 
TopCount (Packard). 
[0157] 	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 

55  inhibition (150) of an enzyme reaction." Biochem. Pharmacol. 22: 3099-3108. 
[0158] 	The values of the affinity of representative compounds of formula (I) according to the present invention for the 
5-HT2A  receptor are shown in Table 2, in which the affinity is greater for a higher value of pKi. 

16 



TABLE 2 

Compound (No.) 5-HT2A  (pKi) 

5 1 7.71 

2 5.94 

5 6.16 

8 8.74 
10 

10 6.56 

13 6.59 

16 8.14 

15 17 7.53 

20 7.78 

22 7.68 

28 7.13 
20 

31 7.34 

Ketanserin 9.65 

25 	Test B (in vitro) 

[0159] 	The affinity of the compounds of formula (I) according to the present invention for the 5-HT2C  serotonin receptor 
was demonstrated by the standard methodology described by Wolf W.A. and Schutz J.S. (1997) in "The serotonin 5- 
HT2C receptor is a prominent serotonin receptor in basal ganglia: evidence from functional studies on serotonin-mediated 

30 	phosphoinositide hydrolysis." J. Neurochem. 69: 1449-1458. 
[0160] 	In particular, binding to the human serotonin 5-HT2C  receptor was performed using, as starting material, a 
preparation of membranes from stable recombinant CHO-K1 cell line expressing the human 5-HT2C  receptor. 
[0161] 	Displacement studies were conducted using 1 nM [3H]-mesulergine as radioligand. This concentration was 
selected on the basis of saturation studies, which made possible to obtain a Bmax of 4.9 pmol/mg protein and a Kd of 

35 	1.1 nM. 
[0162] 	The non-specific binding was measured in the presence of 1µM mianserin. The assay was conducted in Tris- 
HCI 50 mM buffer (pH 7.4 at 37°C), 0.1% Ascorbic Acid, 10µM Pargyline, with incubation for 1 hour at 25°C. The test 
compounds were dissolved in DMSO, then diluted in buffer (final DMSO concentration 0.01%) and plated on 96-well 
plates The compounds were tested in duplicate in an 8-points concentration response curve (in a Log scale ranging 

40 	from 10-12  to 10-5  M). SB 242084 was used as reference compound. SB 242084 is a selective 5-HT2C  serotonin receptor 
antagonist manufactured and sold by Sigma-Aldrich having the following structural formula: 

H 

45 
Me 	:„.;.,..„->_N,.,,

,,N 	• 

WI e 

0 	Nr''.  
CI 

.2HCI 
50 

[0163] 	After incubation, the membranes were filtered on glass-fibre filters (GF/B) (Unifilter, Packard) treated with 0.5% 
polyethyleneimine. Then the filters were washed with buffer solution and oven-dried for 30 minutes at 45°C. The scin- 
tillation liquid was added to each well, and at least 16 hours later the radioactivity was measured for 1 minute using a 
TopCount (Packard). 

55 	[0164] 	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. 
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[0165] 	The values of affinity of representative 
HT2c  receptors of human recombinant cells 

[0166] 	The comparison between the 
the present invention have a higher selective 

Test C (in vivo) 

[0167] 	The interactions of the compounds 
system was tested following the "head 
by Sztanke K., Fidecka S., Kedzierska 
of new imidazole carbonyl derivatives. 
dihydrimidazo[2,1c][1,2,4]triazine." Eur. 
(1963) "A method for assessing the effects 
Chemother. 20: 106-120. 
[0168] 	The "head twitches" are a characteristic 
levels of serotonin. 
[0169] 	Male CD-1 mice weighing 25-30 
methylcellulose aqueous solution (MTC) 
dose of 5 mg/kg (10 ml/kg body weight). 
twitches, considered as a specific behavioural 
intraperitoneal administration of 5-hydroxytryptophan 
solution and given at 300 mg/kg 30 min 
[0170] 	The number of head twitches, 
was measured in the interval from 24 to 
[0171] 	The inhibition values obtained 
the following Table 4. 

[0172] 	In particular, as shown in Fig. 
twitches ranging between 32 and 70 percent, 
for antagonizing the serotoninergic effects 

compounds of formula (I) according to the present invention for the 5-
are shown in Table 3, in which the affinity is greater for a higher value of pKi. 

TABLE 3 

Compound (No.) (h)5-HT2c  (pKi) 

1 5.77 

16 <5 

17 5.13 

28 < 5 

31 < 5 

SB 242084 9.33 

values of affinity reported in Tables 2 and 
affinity on 5-HT2A  receptors compared 

of formula (I) according to the 
twitch" model in the mouse, according 
E., Karczmarzyk Z., Pihlaja K., Matosiuk 
Part 4. Synthesis and pharmacological 
J. Med. Chem. 40: 127-134, and in 

of drugs on the central actions of 

shaking of the head induced 

g were used for the "head twitch" test. 
and the animals were treated intraperitoneally 

The control animals received the vehicle 
model for the activation of serotoninergic 

(5-HTP), a precursor of serotonin 
following drug administration. 

which constitutes the parameter for assessment 
26 minutes after administration of 5-HTP. 

in the "Head Twitch" test with the tested 

TABLE 4 

3 above shows that the compounds of 
with 5-HT2c  receptors. 

present invention with the serotoninergic 
to the standard methodology described 

D. (2005) in "Antionociceptive activity 
activity of 8-aryl-3,4-dioxo-2H,8H-6,7 

Come S.J., Pickering R.W., Warner B.T. 
5-hydroxytryptamine." Br. J. Pharmacol. 

in the animals by the increase in central 

Molecules were suspended in a 0.5% 
with the test compounds at the 

alone (MTC) by the same route. Head 
neurons, were induced by an 

(5-HT), dissolved in a 0.5% MTC 

of the serotoninergic response, 

compounds are shown in Fig. 1 and in 

a reduction in the number of head 
treated group, demonstrating the capacity 

COMPOUND % INHIBITION 

1 50 

8 70 

16 56 

17 32 

1, the compounds of the invention induce 
calculated with respect to vehicle 

induced by administration of 5-HTP. 

55 
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Claims 

1. A tricyclic indazole compound of general formula (I): 

5 
0 

10 

(Ri)ni 	
- 

N 
/ 	\ 

N
--N—X4 	Y—X 

/ 	/ 5  
\AI
\ 
	

( 

X2— 

411k (I) 	 X3   

15 

where 

Y is CH or N; 
W is CH or N; 

20 provided that at least one of Y and W is, a nitrogen atom; 
X1  and X3  can be independently a a bond, a divalent alkyl chain containing from 1 to 5 carbon atoms, a carbonyl 
group, a divalent alkanoyl chain of the type -CO-(CH2)14- or -(CH2)14  -CO-, wherein the hydrogen atoms of 
said alkyl and alkanoyl chains can be optionally substituted with one or more halogen atoms, one or more 
C1_3alkyl groups, one or more C1_3alkoxy groups; 

25 X4  can be a divalent alkyl chain containing from 1 to 5 carbon atoms, a carbonyl group, a divalent alkanoyl chain 
of the type -CO-(CH2)14- or -(CH2)14  -CO-, wherein the hydrogen atoms of said alkyl and alkanoyl chains can 
be optionally substituted with one or more halogen atoms, one or more C1_3alkyl groups, one or more C1_3alkoxy 

groups; 
X2  and X5  can be independently a a bond or a divalent alkyl chain containing from 1 to 4 carbon atoms, wherein 

30 the hydrogen atoms of said alkyl chain can be optionally substituted with one or more halogen atoms, one or 
more C1_3alkyl groups, one or more C1_3alkoxy groups, and at least one of X2  and X5  is different from a bond; 
L1  and L2  can be independently a a bond or a IT bond; 
R1  can be independently H, OH, halogen, CN, C1_3alkyl, C1_3alkoxy, NRiRli, NO2, CF3, CONRiiiRiv, SO2Rv, 
OCF3, N(Rvi)so

2
Rvii,  c(NRviii)N(RixRx),  N(Rxi)c(0)Rxii; 

35 R2  can be independently H, OH, halogen, CN, C1_3alkyl, C1_3alkoxy, C1_3hydroxyalkyl, C1_3aminoalkyl, NRiRii, 
NO2, CF3, CONRiiiRiv, SO2Rv, OCF3, N(Rvi)S02Rvii, C(NRviii)N(RixRx), N(Rxi)C(0)Rxii; 
m and n can be independently from 1 to 3; 
Ri,  Rii,  Riii,  RR',  RV,  RV',  RVii,  Rviii, Rix,  Rx,  Rxi,  Rxii can be independently H.or C1_3alkyl; 
and its salts of addition with pharmaceutically acceptable organic and inorganic acids. 

40 

2. The compound according to Claim 1, characterized in that X1  can be a carbonyl group, a divalent alkyl chain 
containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type -00-(CH2)1_3- or -(CH2)1_3  -CO-, wherein 
the hydrogen atoms of said alkyl and alkanoyl chains can be optionally substituted with one or more halogen atoms, 
or one or more C1_3alkyl groups. 

45 • 
3. The compound according to claim 1 or 2, characterized in that X3  can be a a bond, a divalent alkyl chain containing 

from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type -00-(CH2)1_2-, wherein the hydrogen atoms of said 
alkyl and alkanoyl chains can be optionally substituted with one or more halogen atoms, or one or more C1 _3alkyl 
groups. 

50 

4. The compound according to anyone of preceding claims, characterized in that X4  can be a divalent alkyl chain 
containing from 1 to 3 carbon atoms, a divalent alkanoyl chain of the type -00-(CH2)1_2- or -(CH2)1_2  -CO, wherein 
the hydrogen atoms of said alkyl and alkanoyl chains can be optionally substituted with one or more halogen atoms, 
or one or more C1_3alkyl groups. 

55 

5. The compound according to anyone of preceding claims, characterized in that X2  and X5  can be a divalent alkyl 
chain containing from 1 to 3 carbon atoms, wherein the hydrogen atoms of said alkyl and alkanoyl chains can be 
optionally substituted with one or more halogen atoms, or one or more C1_3alkyl groups. 

19 



6. The compound according to anyone of preceding claims, characterized in that L1  and L2  can be both a a bond or 

both a IT bond. 

7. The compound according to anyone of preceding claims, characterized in that R1  can be independently H, OH, 
5 F, CI, CN, C1_3alkyl group, C1_3alkoxy group, NRiRii group, NO2, CF3, CONRiiiRiv group, SO2Rv, and OCF3. 

8. The compound according to anyone of preceding claims, characterized in that R2  can be independently H, OH, 

F, CI, CN, C1_3alkyl, C1_3alkoxy, C1_3hydroxyalkyl, C1_3aminoalkyl, NR'R", NO2, CF3, CONRiiiRiv, SO2Rv, OCF3. 

10 9. The compound according to any one of the preceding claims, characterized in that the pharmaceutically acceptable 

organic or inorganic acid is selected from the group comprising oxalic, maleic, methanesulphonic, paratoluenesul- 

phonic, succinic, citric, tartaric, lactic, hydrochloric, phosphoric and sulphuric acid. 

10. A method for preparing a tricyclic indazole compound of formula (I) as defined in any one of the preceding Claims 
15 1 to 9, characterized in that it comprises (1 b) the condensation of an amide derivative of formula (IV): 

where 

0 
20 .. 

(RI) NH 
/ 

N ,N-X4  
N 	(IV) 

25 

R1, L1, L2, X4, and m have the meanings defined in any one of preceding claims 1 to 8, 

with a derivative of formula (V) 

where 
30 

Q 	/ 

X, 
\

W 
 

35  

,
A

, -\
X

/ 	„X   3  
2  

(V) 

40 R2, X1, X2, X3, X5, W, Y, and n have the meanings defined in any one of preceding claims 1 to 8, and 

Q is a leaving group selected from the group comprising a halogen atom, a mesylate group (CH3S03) and a 

tosylate group (p-MePhS03), 

to give a tricyclic indazole compound of general formula (I). 

45 11. A method for preparing a tricyclic indazole compound of formula (I) as defined in any one of the preceding Claims 

1 to 9, characterized in that it comprises (1a) the condensation of an amine of formula (II) 

„ 

(R.i)m  
50 

.•(' 1_,2. 

C-1 

i 	 / 5--  - - NH 
55  Y 	/ N 	N 	 -----X2 N ......- 	--.......

x
/ 

x4 	1 	 till 

20 



where 

X1, X2, X4, X5, Y, L1, L2, R1  and m have the meanings defined in any one of preceding claims 1 to 8, 
with a derivative of formula (Ill) 

5 where 

(R2)n  

10 

al  

(III) 

15 

X3, R2  and n have the meanings defined in any one of preceding claims 1 to 8, and 
Q is a leaving group selected from the group comprising a halogen atom, a mesylate group (CH3S03) and a 

20 tosylate group (p-MePhS03), 
to give a tricyclic indazole derivative of general formula (I). 

12.  An intermediate of formula (II): where 

25 

(Ri)m  

30 t"1 

N—N 	Y----X2 N. 	...,....N............ 
X4 	X1 	 (II) 

35 

X1, X2, X4, X5, Y, Li, L2, R1  and m have the meanings defined in any one of preceding claims 1 to 8. 

13.  An intermediate of formula (IV): 
40 where 

N 	/ 

0 

.. •.• 

45 
(Ri),, NH 

/ 

*s 	—X4  
N 	(IV) 

50 

R1, X4  and m have the meanings defined in any one of preceding claims 1 to 8, 
L1  and L2  are u bond, 
provided that, 
when R.1  is H, X4  is different from CH2CH2. 

55 

14.  A pharmaceutical composition comprising an effective amount of at least one tricyclic indazole compound of formula 

(I) 
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(R.)m 	
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5 N / 	• 
N N—X4 	/ 
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10 

(RA, 
X2—VV 

( I ) . 	 X3 

15 	in which Y, W, X1, X2, X3, X4, X5, Li, L2, R1, R2, m and n have the meanings defined in any one of preceding claims 
1 to 8, or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, and at least one pharma- 
ceutically acceptable excipient. 

15. Use of tricyclic indazole compound of general formula (I): 
20 

0 

25  
(R) 1  m 	

... 

N 	X1 
/ 	

\ 

NON-X4 
	/ 

Y —X 
5 (R2)n 

— W X2 

30 
(I) 	 X3 

in which Y, W, X1, X2, X3, X4, X5, Li, L2, R1, R2, m and n have the meanings defined in any one of preceding claims 
1 to 8, or of a salt thereof with a pharmaceutically acceptable organic or inorganic acid, for the preparation of a 

35 	medicament for the treatment of a pathological state selected from the group consisting of disorders of the central 
nervous system, such as sleep disorders, schizophrenia, and anxiety, disorders of the smooth muscles both of the 
gastrointestinal system, such as irritable bowel syndrome (IBS), chronic constipation, diarrhoea, and functional 
dyspepsia, and of the cardiovascular system, such as hypertension, myocardial ischemia, cerebral ischemia, mi- 
graine, thrombosis, and platelet aggregation, and ocular pathologies, such as glaucoma. 

40 

45 

50 
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