Compound with serotoninergic activity, process for preparing it and

phar maceuti cal conposition conprising it DESCRI PTI ON FI ELD OF THE | NVENTI ON
The presewd 20rvapdliion rel ates to a novel 2H pyrrol o] 3, 4PCTGR2000/0592¢6
conpound, to a process for preparing it, to its pharmaceutical use and to a
phar maceuti cal conposition conprising it. The invention also relates to the
use of a novel 2H pyrrol o[ 3, 4-c]quinoline conpound for preparing a
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of the central nervous system of urinary incontinence and of cardi ac
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The present invention relates to a novel 2H- pyrrolo[3 4-c]quinoline

compound, to a process for preparing it, to its pharmaceutical use and
to a pharmaceutical composition comprising it. The invention also
relates to the use of a novel 2H-pyrrolo[3,4-clquinoline compound for

10  preparing a pharmaceutical composition that is active in the treatment of
disturbances of the serotoninergic system.

PRIOR ART

Among the many known classes of serotonin receptor, the SHT4

receptors have been detected in the urinary bladder, in the

15  gastrointestinal system, in smooth muscle and heart muscle and in

specific regions of the central nervous system (Eglen RM et al., Central

5-HT4 receptors. Trends Pharmacol. Sci. 1995; 16(11): 391-8; Hedge

SS and Eglen RM, Peripheral 5-HT4 receptors. FASEB J. 1996; 10(12):

1398-407). Compounds with agonist, partial agonist and antagonist

20 activity with respect to the 5-HT4 receptors are potentially advantageous

in the pharmacological treatment of intestinal motility disorders, and

disorders of the central nervous system, of urinary incontinence and of

cardiac arrhythmia (Bockaert J. et al., 5-HT4 receptors. Curr. Drug

Targets — CNS Neurol. Disord. 2004, 3(1): 39-51; Gershon MD. Review

25 article: serotonin receptors and transporters - roles in normal and

abnormal gastrointestinal motility. Aliment Pharmacol. Ther. 2004; 20
(Suppl. 7): 3-14).

It is also known that certain drugs that are active on the

serotoninergic system are capable of controlling chronic pain and in



article: serotonin receptors and transporters - roles in normal and
abnormal gastrointestinal notility. A inment Pharmacol. Ther. 2004; 20
(Suppl . AyO28101MY6111t is al so known that certain drugs PRIEP20Q/05LNé Ve oOnN
the serotoninergic systemare capable of controlling chronic pain and

I nparticul ar neuropathic pain. Chronic pain represents a series of

pat hol ogi es from whi ch, on average, about 10-20% of the adult popul ation
suffers. Chronic pain is generally associzated with clinical conditions
characterized by chronic and/ or degenerative |esions. Chronic pain differs
fromacute pain nainly by the duration. Acute pain has a duration of a few

days or weeks covery fromthe event that caused the pain
(trauma, burnspaq g%{ri‘eug?%th FI’)g'glijrgi cal or dental interventions, and the

like). On theI ot mfroﬂﬂlandalnct’émesgntpaians@%§ioeft sathologiestfften ambicay em year s,
causi ng nuscul ar tensi | bilj tiqu | oss,, of .appetite and
apat hy. Chroni &VBE9®: @%9“519200? qgﬁ?@@é'{té??mﬁatﬁf’g} %‘éftfﬁrﬁeﬁ:pr%ﬁrﬁ%‘ Shi t h
intervals of V‘@%hérall@é@é&&éd%i@rﬁ‘ c‘i’ﬁ%‘éﬁ coRbitiBRY cﬂfbré@t&ﬂﬁé@ttﬁﬂchnfb chronic
pat hol ogi es. Typi cal "exanpl es of pathol ogi es characterized by chronic pain

are rheunati daagiaidegeseraiedesionBritis, fi brorryal gi a, neuropathies, etc.
[ Ashburn MA, St ai‘fh?orﬁ) T p n@ﬁ%@ﬂ&m"écﬁ% Bé\hcma y%'écﬁﬁra%lgﬁgAfcﬁ{ég

1865-69] . Chroni C pain, articu neurop
debi litating apdii Baa a dusioof oﬂ asfewodaymokw\r@k:saparretayedmﬂtmfeqwery quality
of Iife. from the event that caused the pain (trauma, burns, intense efforts,
surgical or dental interventions, and the like). On the other hand,
10 chronic pain persists for months and even years, causing muscular
tension, limited mobility, fatigue, loss of appetite and apathy. Chronic
pain may also be manifested in a recurrent manner, with intervals of
weeks, months or even years, or may be associated with chronic
pathologies. Typical examples of pathologies characterized by chronic
15  pain are rheumatoid arthritis, osteoarthritis, fibromyalgia, neuropathies,
etc. [Ashburn MA, Staats PS. Management of chronic pain. Lancet
1999; 353: 1865-69].

Chronic pain, and in particular neuropathic pain, is often debilitating

and is a cause of loss of working capacity and of poor quality of life.
20 Economic and social damage thus also follow.

The analgesic drugs currently used in the treatment of neuropathic
pain include non-steroidal anti-inflammatory drugs (NSAID), anti-
depressants, opioid analgesics, and anticonvulsants [Woolf CJ,
Mannion RJ, Neuropathic pain: aetiology, symptoms, mechanism, and

25 management. Lancet 1999; 353: 1959-1964].

However, chronic pain, and in particular neuropathic pain, is
notoriously difficult to treat with the drugs currently available.
Consequently, the development of novel drugs has always been one of
the main objectives of the pharmaceutical industry.

30 In addition, despite the numerous research efforts directed towards



Econom ¢ and soci al damage thus also follow The anal gesic drugs currently
used in the treatnent of neuropathic pain include non-steroidal
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't A Shumber of compounds that are active on the serotoninergic
system, in particular as 5HT4 receptor antagonists, were considered as
10 being capable of having analgesic activity.

The compounds that are active on the serotoninergic system have a
number of adverse effects and side effects due to their low selectivity
with respect to the various serotoninergic receptors. Specifically, it is
known that the general category of serotoninergic receptors is

15  subdivided into various subtypes, for instance SHT1ar), SHT2@ac), SHT3,
5HT,4, 5HTe or 5HT,, which are variously located in diverse systems, for
instance in the central and/or peripheral nervous system, in the
digestive system and in the cardiovascular system. The effects of the
interaction of active compounds with the serotoninergic receptors differ

20 according to the location of these receptors.

The low selectivity often forces an interruption of or the avoidance of
treatment in the case of particular types of patients who, besides the
presence of chronic pain, present concomitant pathologies in specific
systems, such as the cardiovascular system.

25 Specifically, interaction with the serotoninergic system, and even
more particularly with specific sub-receptors such as 5HT2a, may give
rise to adverse events in the cardiovascular system, inducing effects on
the heart rhythm.

Pyrroloquinoline compounds are generally known. These compounds

30 include in their chemical formula a pyrrole fused with a quinoline to give



known that the general category of serotoninergic receptors is subdivided
I nto various subtypes, for instance 5HTI (A-F), 5HT 2(A-C), 5HT3, 5HT4,
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effect.

Pyrrolo[3,2-c]quinoline compounds were described in international

10 patent application WO 98/05660 as substances capable of acting as
kynurenine-3-hydroxylase (KYN-OH) inhibitors that are potentially
useful in the prevention and/or treatment of neurodegenerative
disturbances, for instance cerebral ischaemia and/or hypoxia,
Parkinson’s disease, epilepsy, Huntington’s disease, Alzheimer’s

15 disease and the like.

Pyrrolo[3,2-c]quinoline  compounds were also described in
international patent application WO 99/09029 as substances capable of
inhibiting the secretion of gastric acid, which are potentially useful for
treating gastric ulcers.

20 Hexahydro-2H-pyrrolo[3,4-c]quinoline compounds were described in
patents US 4 268 513, US 4 350 814 and 4 440 768 as pharmaceutical
substances with antipsychotic, analgesic and antidepressant activities.

Pyrrolo[3,4-c]quinolin-1-one compounds were described in patents
US 6 323 216 and 6 413 978 as pharmaceutical substances with 5HT3

25 serotoninergic receptor antagonist activity that are potentially useful as
antiemetic and antitussive agents and in various central nervous system
pathologies, for instance anxiety, depression, schizophrenia, psychosis,
Alzheimer’s dementia and senile dementia.

5H-Pyrrolo[3,4-c]quinoline compounds were described in patent US

30 5908 932 as pharmaceutical substances with agonist, antagonist and



6 335 346 as pharnaceutical substances with a sedative or hypnotic effect.
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at ent
clquinoline compounds are capable of interacting with the

serotoninergic  system, with high affinity towards the O&HT4
serotoninergic receptor.

In addition, the Applicant has also found, surprisingly, that these
novel compounds have little or no affinity for the 5-HT2a receptor, and
thus minimal adverse effects on the cardiovascular system.

Thus, the present invention relates to a compound of formula (l):

R1
\
N
&
o\/c/w”\
/) R3
N
R2
()

R1 is a hydrogen atom, a linear or branched alkyl group, preferably

in which:

containing 1-6 carbon atoms, optionally substituted with 1 to 3 hydroxyl
groups, or an alkylalkoxy group, preferably with 1-6 carbon atoms;

R2 is a hydrogen atom, a halogen atom or a linear or branched alkyl
group, preferably containing 1-3 carbon atoms, -CFs, -OSO2CFs3,
-SO,CHs3s, -SO2NHCH3 or —-NHSO.CHs;

R3 is (i) a hydrogen atom; (ii) a linear or branched alkyl group,

as



5 908 932 as pharmaceuti cal substances wi th agoni st, antagoni st andi nverse
agoni st activity on the cerebral GABA (g-am nobutyric acid) receptors and
pot enti alWQ 200afied11i n t he treatnent of sleep di sorders, PAMAIPRA0Y/0592d6

convul sions, in the treatnent of benzodi azepi ne overdoses, and for

I nproving attention. DESCRI PTI ON OF THE | NVENTI ON The Applicant has found,
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car di ovascul ar Py SN B BUET ARULR: T FLEThEERPY FeRpound of

formula (1): i preferadly déntainthga1tey dadgsm atdros) (@) lannesyialeyl graupcbed al kyl

2 T6"s Bydr oxyMeliroapials, STaHPalM e Y O RPF il FONRTS 15 car bon

atoms; R2 is achydaRmataid thd 41 S9RSterdaN Qrfoug:r‘nbglw silistinitagengd al kyl
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preferably Contc%hpaslni%é31-3 carbon atoms, -OH, -NR'R”, -NO,;, -CF;, -CO2R,
R'CON(R”)-, R'SO:N(R”)- and R'R’NSO»-, in which R’ and R”, which

10 may be identical or different, are a hydrogen atom or an alkyl group
containing 1-3 carbon atoms; (v) RYR'NCO(CHa).-, in which n is an
integer from 0 to 2, and RY and RY, which may be identical or different,
are a hydrogen atom, an alkyl group containing 1-3 carbon atoms, an
aryl group or a heteroaryl group, optionally substituted with one or two

15  substituents, which may be identical or different, chosen from a halogen
atom, an alkyl group containing 1-3 carbon atoms, an alkoxy group
containing 1-3 carbon atoms, a hydroxyalkyl group containing 1-3
carbon atoms, -OH, -NOy, -NHz, -CF3, -CO2H, -CO,-C1.3alkyl, -SO2NH»
and —NHSO,-C1_salkyl; and (vi) Cy~(CH2)m-, in which m is an integer from

20 0to 2, and C,is an alicyclic group of 3 to 7 carbon atoms or a saturated
5- or 6-membered heterocyclic group comprising at least one
heteroatom chosen from N and O, optionally N-substituted with an alkyl
group containing 1 to 3 carbon atoms,

the acid-addition salts thereof with a pharmaceutically acceptable

25 organic or mineral acid, and the base-addition salts thereof with a

pharmaceutically acceptable organic or mineral base.
The capacity to interact with the serotoninergic system, and in

particular with the 5HT4 serotoninergic receptor, makes these
compounds particularly useful in the treatment of pathologies involving

30 this receptor, and potentially advantageous in the pharmacological



carbon atons, and the aryl or heteroaryl group may be substituted with one
or two substituents, which may be identical or different, chosen froma
hal ogen aworpiom2aikyl group contai ning 1-3 carbon at omPCTAR2@00692¥6 gr oup
containing 1-3 carbon atons, a hydroxyal kyl group containing 1-3 carbon
atoms, -OH, -NRR', -N®2, -CF3, -CQ2R, RCONR")-, RS®2NR')- and RR

NS2- , in which R and R', which nay be identical or different, are a
hydrogen atom or an al kyl group containi.rgg- 1-3 carbon atons; (V)
R VRYNCQ(CH2)n- , in which nis an integer from Qo 2, and Riv and Ry,

which may be identical or different, are a hydrogen atom an alkyl group
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active on the serotoninergic system.

10 The compounds of the present invention are thus useful as
pharmaceutical active principles, in particular for intestinal motility
disorders, and disorders of the central nervous system, of urinary
incontinence and of cardiac arrhythmia, preferably chronic pain, and
more preferably neuropathic pain.

15 Thus, in a second aspect, the present invention relates to a
pharmaceutical formulation comprising an effective amount of a

compound of formula (l):

R1

j\
N
\
OVC/N""\

()

R2

in which R1, R2 and R3 are as described above,

20 the acid-addition salts thereof with a pharmaceutically acceptable
organic or mineral acid, and the base-addition salts thereof with a
pharmaceutically acceptable organic or mineral base, and

at least one pharmaceutically acceptable excipient.



The capacity to interact with the serotoninergic system and in particular
with the 5HT4 serotoninergic receptor, nakes these conpounds particularly
useful i rwoOhelwaeatment of pat hol ogi es i nvol ving this r®CEHPI09/0592d6
potentially advantageous in the pharmacol ogi caltreatnent of intestinal
notility disorders, and disorders of the central nervous system of urinary
I nconti nence and of cardiac arrhythma. In particular, the Applicant has
observed that the conmpounds of the presemt-invention are particularly
useful in the treatment of chronic pain, and in particular of neuropathic
pain. The high selectivity towards other serotoninergic receptors, in

particul ar the 5HT2A r.eceptqr reduce se ef f.ect t he

cardi ovascul ar sf&cfg '@3&%@‘&8 ‘? %i’etﬂgés%g%%ﬁtoﬁh\gernfngﬁuseslgttréﬁatb &e
actiVﬁ on thfe Fen@o@ndrtﬁrfgimulam)fasrUe%rﬂaempmm@y‘ ,@ndt prearprazseiticaliynvent i on
are thus useful as pharmaceutical active pringiples, in particular_ for

i ntestinal not @pP%@ftaEFéso@&@%?gﬁ'ﬁa dPEor%g?%'aa?“%Pﬂe SR rgﬁe‘??é’gvod(@r system
of urinary incophifgeegicdndsef cardiac arrhythma, preferably chronic pain,

and nore preferably neuropathic pain. Thus, in a second aspect, the present
i nvention r2l at eAccordingHar asltEhier AsPethr gl REGSSAt doVpMios) Fgatas & faecti ve

e 2k SosolBRRlnlo BRI uckasll 6Bl TR ARCa ||
accept abl e or gacceptablari acidaddditiord, omndasdradbiion- axdist itbereod| tfor t e eof
with a preparation of a pharmaceutical composition that is active in the
treatment of intestinal motility disorders, and disorders of the central
10  nervous system, of urinary incontinence and of cardiac arrhythmia.

In a further preferred aspect, the present invention relates to the use
of a compound of formula (I) as described previously, and
pharmaceutically acceptable acid-addition or base-addition salts
thereof, for the preparation of a pharmaceutical composition that is

15 active in the treatment of chronic pain, in particular neuropathic pain.

Typical examples of pathologies characterized by neuropathic pain
are diabetes, cancer, immunodeficiency, traumas, ischaemia, multiple
sclerosis, sciatica, trigeminal neuralgia, and post-herpetic syndrome.

Advantageously, R1 is a hydrogen atom or a linear or branched alkyl

20 group preferably containing 1-6 carbon atoms. More preferably, R1 is a
linear or branched alkyl group preferably containing 1-6 carbon atoms.
Advantageously, R1 is a linear or branched alkyl group comprising from
1 to 3 OH groups.

Preferably, R2 is a hydrogen atom, a halogen atom, -CF3, -OSO2CF3,

25 -SO,CHs;, -SO,NHCHj3; or -NHSO,CHs. More preferably, R2 is a
hydrogen atom, -CF3;, -OSO.CF3, -SO2CHs, -SO2NHCHs; or
-NHSO,CHs.

Advantageously, R3 is chosen from the group comprising (i) a
hydrogen atom; (ii) a linear or branched alkyl group, preferably

30 containing 1-6 carbon atoms; (iii) an arylalkyl group or a heteroarylalkyl



pharmaceutical |y acceptabl e organic or mneral base, and at | east one

phar maceutical | y acceptabl e exci pi ent. According to anot her aspect, the
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previ ously, and pharnaceutically acceptable acid-addition or base-addition
salts thereof, for pharnmaceutical use. According to a further aspect, the
present invention relates to a conmpound of fornula (I) as described
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salts thereof, for the preparation of a pharmaceutical conposition that is
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which may be identical or different, are a hydrogen atom, an aryl group
10  or a heteroaryl group; and (v) C,-(CHz)m-, in which m is an integer from
0 to 2, and C, is a saturated heterocyclic group chosen from the group
comprising morpholine, piperidine, N-methylpiperazine and pyrrolidine.
Even more advantageously, R3 is chosen from the group comprising
(i) a linear or branched alkyl group containing 1-6 carbon atoms; (ii) an
15 arylalkyl group, in which the aryl group may be substituted with a
substituent chosen from an alkoxy group containing 1-3 carbon atoms,
a hydroxyalkyl group containing 1-3 carbon atoms, -NR'R”, -CO2R’,
R'CON(R”)-, R'SO:N(R”)- and R'R’NSO»-, in which R’ and R”, which
may be identical or different, are a hydrogen atom or an alkyl group
20 containing 1-3 carbon atoms; (iii) R'R'NCO(CHz).-, in which n is an
integer from 0 to 2, and R" and RY, which may be identical or different,
are a hydrogen atom or an aryl group; and (iv) C,-(CH2)m-, in which m is

an integer from 0 to 2, and C, is a morpholine or piperidine residue.
The aryl or heteroaryl group forming part of the arylalkyl or
25 heteroarylalkyl group, which may be represented by the group R3 as
described above, may be a group derived from benzene, naphthalene,
pyridine, quinoline, isoquinoline, pyrazine, quinoxaline, pyrimidine,
quinazoline, pyridazine, cinnoline, furan, benzofuran, isobenzofuran,
pyrrole, indole, isoindole, thiophene, benzothiophene,
30 isobenzothiophene, imidazole, benzimidazole, pyrazole, indazole,



1 to 3 OHgroups. Preferably, R2 is a hydrogen atom a hal ogen atom -CF3,
-OSM2CF3, -SM2CH3, -S2NHCH3 or -NHSQ2CH3. More preferably, R2 is a

hydr ogen wOemo/18A3, - OSO2CF3, - S2CH3, - SO2NHCH3 or - NPFEOXRER{B9/059216
Advant ageously, R3 is chosen fromthe group conprising (i) a hydrogen atom
(i1) a linear or branched al kyl group, preferably containing 1-6 carbon
atons; (iii) an arylal kyl group or a heteroaryl al kyl group, in which the
aryl or heteroaryl group nay be substitui@d with one or two substituents,
whi ch may be identical or different, chosen froma hal ogen atom an al kyl
group containing 1-3 carbon atons, an al koxy group containing 1-3 carbon

LOTE; 2 DRI, BB IS FOARRALAE, o B, N2
may be identi cakenesthiiZoler praferabiye enredepgamidateyniuoan abeatdxf;akargranqo

containing 1-3 carpon atons; (iv) R VRYNCOQ(CH2)n-, in which n is an integer
fromQo 2, an@YEP8- and Rv, which may be identical or different, are a

hydrogen at om aﬁ'gﬁfc‘éﬁ eQér‘hHRasOéf é’ptf&ﬁiaﬁ %@b%ﬂltu%d)b!l@/lalRﬂ%r(ﬁ@ter%r&lgﬂ%m , in
which mis an intéeger fromQo 2, and is a saturated heterocyclic group

chosen fromdt hgr@smmm@mass.bﬁgremqﬂmw 1, thei grerpdRAglesrrined [Apoyeper azi ne
and pyrrolidi n%re NEhalBy et \ﬁgeousl y, R3 is chosen fromthe group
conprising (i) a near or branc ed al kyl group contalnlng 1-6 carbon

atons; (ii) an aryl al kyl up, i n whi t he aryl c‘:-a may be substituted
W th a substituent 10S¢ PARLE rouﬁ;-e g 1- 3 carbon atons,

CH ——@—-cooﬂ CH-—@—COOCH
cr«:—@——wo CH—@—NH CH—@—OH
CH —OCH CH@—-NHCOCH

C :

NHSO,CH, CH—@—
HN

CH CH—©~OH CHE—OCHZOH
' ’ HOOC
CH—OSO NH, CH—@~CH COCH, CH‘@



a hydroxyal kyl group containing 1-3 carbon atons, -NR R', -CO2ZR, R
CON(R')-, RS@N(R")- and R R NS®2- , in which R and R', which may be

i denti calwonodvifit@nent, are a hydrogen atom or an al kyl PGTGRPROQOK236 Ni NQ
1-3 carbon atons; (iii) RVR/INCOCH2)n- , in which nis an integer from Qo
2, and Riv and Rv, which may be identical or different, are a hydrogen atom
or an aryl group; and (iv) Cg-(CH2)m , in which mis an integer fromQo
2, and Cg is a norpholine or piperidine 1esidue. The aryl or heteroaryl
group formng part of the arylal kyl or heteroarylal kyl group, which may be
represented by the group R3 as descri bed above, may be a group derived from
benzene, naphthal ene, pyridine, quinoline, isoquinoline, pyrazine,

qgui noxal i ne, pyri m HO®&, qui nazol i ne, pyridazine, cinnoltie, furan,
benzof uran, isobenzofur pyrrol e, indol i soi ndol hi ophene,
benzot hi ophene, i sghe bl ol ey i g dazgl e, pyrazol e,
i ndazol e, oxazol e, behzoXazdgle, T soxazdl e\ bénzi séxazal e/ thi azol e and

benzot hi azol e; preferably benzene,: pyridine, fwuran, benzofuran and pyrrole.
Typi cal exanples of optionally substituted arylal kyl /0r heteroaryl al kyl
groups, which may be represegt,ed by the ri bed above, are
illustrated hereinbel ow f cal exanples/ of cg represented by the
abovenentioned fornula ¢ are illusyrated in Ta /A bel ow. LE 1Typi cal
exanpl es of phar ma&EatT actEptan] e MM neral acids af¥rHdrachl oric
acid, hydrobrom c acid, sphoric actd sulfuric acid,and ni t¥i c, aci d.

Typi cal exanpl es of phar uticall gccept abl e organic
— —

Typical examples of compounds represented by the abovementioned
formula (1) are illustrated in Table 1 below.

TABLE 1
Compound | R1 R2 R3
1 H Cl CHs
2 CoHs CH; | CoHs
3 CHs H CHoCH,CH3;
4 CHs H CH2-CgHs
5 CH(CH3), |H CH2-CgHs
6 CHs H CONH-CgHs
7 CHs H CgHs
9 CHs H CH>-N-morpholine
10 CHs H CH2-CgHas-(4-NO>)
11 CHs H CH2-CgH4-(4-NHy)
12 CHs H CH2-CgH4-(4-COOC,Hs)
12a CHs H CH2-CgH4-(4-COOH)
13 CHs H CH2-CgH4s-(4-NHCOCHS3)
14 CHs H CH2-CgH4-(4-NHSO2CHs)




acids are: acetic acid, ascorbic acid, oxalic acid, succinic acid, maleic
acid, fumaric acid, tartaric acid, nethanesul fonic acid,

par at ol ueme=0idwmile acid, citric acid, lactic acid, tanRCE/EReId/0892d6 benzoi c
acid. Am no acids such as aspartic acid and glutam c acid nay al so be used
as organic acids. Typical exanples of pharmaceutically acceptable organic
and m neral bases are: nono-, di- and trial kylam nes, for instance

met hyl am ne, di nethyl am ne, trinethylam 2, ethylam ne, diethylam ne,
triethylam ne, propylamne, dipropylamne, tripropylamne, ethylenedi am ne,
nono-, di- and trial kanol am nes, for instance nonoet hanol am ne,

di et hanol am ne and |t i et hano ) ne; guapi di | peridine,
pyrrolidine, piper3a ';]5n° 1-b 'Le,'?pi pe?i %Pne %%Qﬁplwdldxblﬂﬂ B eridi ne,
N- et hyl pi per azi ne| 18, 4 di et OW;pi per aH ne, @Iﬁp@gmy.l(mmﬁ@@hw am ne,

N- net hyl gl ucosam n¢, _Tri s(hygroxynet hyl yam[nomet hane, anmoni a, sodi um

hydr oxi de, cal ci um{Hy¥droxi de| Chbt assi hy dréehli-GeHs42GRRACHHS) hyldr oxi de,

i ron hydroxi de, mag |um hyd i de ang zi r draoi de. d@] fjo ac ds such as
argi nine and lysin ,q?éy at-so ggf(uocu S-Iui' %%tgﬁiggc Fhe"conppunds of
formula (1) describe@ previ ou€Hs nmay béd pr gGiHeCcHe¢SOINHH)0 Scheme A

bel ow, starting fromnovel I hternmed at of r a (l action with
t he appropriate hal rngpri\mf 2-H? Schege' A) Icthﬁzﬂﬂé h'(é?gf,% 2 g.'g)d R3 have the

meani ng indi cated progviously| cRRBOMHS §BresqEN,-N-DFHA8gB-0HYM preferably
chlorine or brom ng:

21 CHs Cl CONH-CgH4-(4-NH>)
22 CH>0OC2Hs5 | CoHs | CH2-N-piperidine

23 CHj; H CH32-CeH11

24 CHs H CH2-CsHo

Typical examples of pharmaceutically acceptable mineral acids are:
hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and
nitric acid. Typical examples of pharmaceutically acceptable organic
acids are: acetic acid, ascorbic acid, oxalic acid, succinic acid, maleic

5 acid, fumaric acid, tartaric acid, methanesulfonic acid, para-
toluenesulfonic acid, citric acid, lactic acid, tannic acid and benzoic acid.
Amino acids such as aspartic acid and glutamic acid may also be used
as organic acids.

Typical examples of pharmaceutically acceptable organic and

10  mineral bases are: mono-, di- and trialkylamines, for instance methyl-
amine, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, propylamine, dipropylamine, tripropylamine, ethylene-
diamine, mono-, di- and trialkanolamines, for instance monoethanol-
amine, diethanolamine and triethanolamine; guanidine, morpholine,

15  piperidine, pyrrolidine, piperazine, 1-butylpiperidine, 1-ethyl-2-methyl-
piperidine, N-methylpiperazine, 1,4-dimethylpiperazine, N-benzylphenyl-
ethylamine, N-methylglucosamine, tris(hydroxymethyl)aminomethane,
ammonia, sodium hydroxide, calcium hydroxide, potassium hydroxide,
aluminium hydroxide, iron hydroxide, magnesium hydroxide and zinc



The reaction of Schenme Ais preferably perfornmed in the presence of an
organic or mneral basic conpound and in an organic solvent. Useful

exanpl es WP 20rogEpile basi ¢ substances are aliphatic or aPoR&PR@IAN2mes such
as nono-, di- or trialkylamnes, nono-, di- or trialkanol am nes,

benzyl am ne, N-nethyl benzyl am ne, and the |ike. Useful exanples of m neral
bases are strong bases such as NaOH or KOH, or weak bases such as NHACH,
Na2C03, K2CO3, NaHCCB3, and the |ike. Usefgll exanples of organic solvents
are dipolar protic and aprotic organic solvents. Typical exanples of

di polar protic organi c solvents are nethanol, ethanol, propanol or butanol.

Typi cal exanpl i p tic. .o S r
Dyprcal examp! gsalhadh Dol TP LS BY BB Re i RS e

di met hyl f or mamad@rgahiotiakiek. sul f oxi de, di oxane, acetonitrile, and the |ike.
Advant ageously, the reactiopn is performed with heating, preferabl tthe
boi | i ng point of Lrhﬁéqr%%trl rPfsf@F’UPﬁao@ngm@ﬁBﬁ%@é'P& mg}‘n r@&@??/
performed in the -HRRLASESHerAB. RCBéIMﬂ/t 'sﬁélrtlﬁgeﬁbm hevel iémnsRatat @ﬁSl um

i odi de, sodiumiodide, caesiumiodide, tetra | ammoni um i odi de or

tri met hyl phny fermmai(lbhpy eracien \erﬂbthfﬂo@ﬁmmpﬁﬁ@rh@@lwléa@éﬁ‘rﬂﬂbnds of formula

(I'l) constitute a further aspect of the present invention. The novel
i nternedi ates of fornula (;H) may be prepared according tBt Schene A 1

n
bel ow. (Scheme Al) The pmeparation of the novel inter Mates of fornula
(rr) first Y 7/
R2
R2 P + xRz —= P

N N0

% (m HO
NH NW

an o R3

(Scheme A)

in which R1, R2 and R3 have the meaning indicated previously, and
X represents a halogen atom, preferably chlorine or bromine.

10 The reaction of Scheme A is preferably performed in the presence of
an organic or mineral basic compound and in an organic solvent.

Useful examples of organic basic substances are aliphatic or
aromatic amines such as mono-, di- or trialkylamines, mono-, di- or
trialkanolamines, benzylamine, N-methylbenzylamine, and the like.

15  Useful examples of mineral bases are strong bases such as NaOH or
KOH, or weak bases such as NH4OH, NaxCOs, K.CO3, NaHCO3, and
the like.

Useful examples of organic solvents are dipolar protic and aprotic
organic solvents. Typical examples of dipolar protic organic solvents are

20 methanol, ethanol, propanol or butanol. Typical examples of dipolar
aprotic organic solvents are ketones (for example acetone or methyl
ethyl ketone), tetrahydrofuran, dimethylformamide, dimethyl sulfoxide,
dioxane, acetonitrile, and the like.

Advantageously, the reaction is performed with heating, preferably at



i nvol ves a reaction between the 4-chl oro-2H pyrrol o[ 3, 4-c] qui nol i ne
conpound (1V) with ( 1-benzyl pi pehd-4-yl)nethanol (M), followed by a
debenzyl avpapiwga@tti on of the pi pehdi ne nitrogen via hy®CogPee@viosszic The
reaction of the 4-chloro-2Hpyrrolo[3,4-cJquinoline (1V) is preferably
performed with the sodiumsalt of ( 1-benzyl piperid-4- yl)nethanol (M),
whi ch is prepared by reacting conmpound (M) with a strong base, for

i nstance sodi um hydride. The reaction preferably takes place in the
presence of an di polar aprotic solvent chosen fromthose described
previously, preferably dinethylformam de. The reaction isperfornmed with

heat i ng, preferab ref be tion reaction is preferably
per formed by c ‘jé ﬁé Q‘Nﬁ Ogsg%g%ed%% %)n@tﬁgrg hydr ogen at nospher e,
preferably usingAavantigabysly, plaé | redction ds- pﬁrﬁmm@l in meirprei;emimbifcarsol vent .

A typi cal exampl e of an al c hol i c sol vent t hano|.. reacti.on is
advant ageous| y 2pEYaB19RQL M1 qd%?@?%?rﬁ@%ébs n&??e‘? E'm\/’egksje fAeSHBhpounds

of fornula (|)|&ﬁ§ért'eﬁ§6ui%£‘ﬁh%ﬂrﬁ|6m&e6?tmﬁémfﬁfén§mh6hfwnidal§@hene B
bel ow. (Schene B)I_ The reaction of Schene is preferably Eerforrred in the

presence of5an or @arnqyeémte@m@dlatﬁswrgp@md%@ﬁbumwﬁ(lt) constighpadHehen) |
whi ch is preparg @ 8L aen TR %}ﬁh\é powt.nte?m%hq%'go%)mu@g% o

i nst ance sodi um es of organic solvents are
aprotic organi cna;_,obapr&mared‘;apcmaimgatca&plhmedﬂ belpwl:ar aprotic organic
sol vents are those )1

r
N
p v
—— RZ ! P
N
é (viny ko

vi

R2

(Scheme A1)

10 The preparation of the novel intermediates of formula (Il) first
involves a reaction between the 4-chloro-2H-pyrrolo[3,4-c]quinoline
compound (IV) with (1-benzylpiperid-4-yl)methanol (VI), followed by a
debenzylation reaction of the piperidine nitrogen via hydrogenation.

The reaction of the 4-chloro-2H-pyrrolo[3,4-clquinoline (IV) is

15 preferably performed with the sodium salt of (1-benzylpiperid-4-
yl)methanol (VI), which is prepared by reacting compound (VI) with a
strong base, for instance sodium hydride. The reaction preferably takes
place in the presence of an dipolar aprotic solvent chosen from those
described previously, preferably dimethylformamide. The reaction is



descri bed previously, and preferably N, N-di nethylformam de and net hyl et hyl
ket one. The internedi ates of structure (1V) are known and their preparation
i s descriwoeaoioni2®Kl VOC (2004) nunber V, 18 1- 195. PrefPemairke09/0542¢6
pharmaceutical conpositions of the present invention are prepared in the
form of suitable dosage forns including an effective dose of at |east one
conpound of fornmula (1) or an acid-addition salt thereof with a
pharmaceutically acceptabl e organic or mimeral acid, or abase-addition salt
thereof with a pharnaceutically acceptable organic or mneral base, and at

| east one pharmaceutically acceptable excipient. The term "pharnmaceutically

accept abl e exci hout any particul ar
limtations, pﬁg{%g’p?g'w%@%a%ﬁ@ gﬁéfgaﬁzg e\rq’f ?)(reparl ng a pharnmaceuti cal
conposition to berh@ddbbeﬁz;ﬂamhtreaatuém visngrdferaigy ﬁmmemmr icatadytidknown i n
the art, are, for exa | eas ents bi nders, di rants, fillers,
di | uents, dyes hygiogesa @Psun%ﬁ @aﬁlyg 0g&h, AtHRTPRE €y kY §3.?Rﬂ ﬁp Upfihtas
stabilizers, n%ﬁmp%ﬂaél@ﬁgbﬁ%ta%oaqu'ﬁ agh aaro%holwf EGwent. SN tigpicar

regul ating the osnotic pressure, emulsifiers, flavourin s and sweet eners.

Usef ul exan@l e§X©lfnp¢£ha0 eruslcoholiy selvept alsi enethengl-e ait8cioarlss, such
as | act ose, léﬁggﬁtagéaéggy%%rm%%fﬁg&s] teﬁtb%p%@s corn starch and potato
t uc

starch, cellul 0se an tirves er eof as sodi um
car boxynet hyl cel Alteasaivest, tiyd cetripoUnde ohmarnued (L) Ideseribed peg\dousgyimay

tragacanth, mElIbte prgp(:ilar‘fietol aCcor&fL ’toqﬁ:%%?nebgtbte%w: waxes, oils, such as

oF
ol

R3

10 (Scheme B)

The reaction of Scheme B is preferably performed in the presence of
an organic solvent, using the sodium salt of compound (V), which is
prepared by reacting compound (VI) with a strong base, for instance
sodium hydride.

15 Useful examples of organic solvents are dipolar aprotic organic
solvents. Typical examples of dipolar aprotic organic solvents are those
described previously, and preferably N,N-dimethylformamide and
methyl ethyl ketone.

The intermediates of structure (IV) are known and their preparation is

20 described in ARKIVOC (2004) number V, 181-195.

Preferably, the pharmaceutical compositions of the present invention
are prepared in the form of suitable dosage forms including an effective
dose of at least one compound of formula (I) or an acid-addition salt
thereof with a pharmaceutically acceptable organic or mineral acid, or a



groundnut oil, cottonseed oil, safflower oil, sesane oil, olive oil, corn
oil and soybean oil, glycols, such as propylene glycol, polyols, such as

gl ycer ol ,weantwaiadil mannit ol and pol yet hyl ene gl ycol, e®CemEP0006216s et hyl
ol eate and ethyl laurate, agar agar, buffers, such as nagnesi um hydroxi de
and al um ni um hydroxi de, alginic acid, water, isotonic solutions, ethanol,
buf fer solutions, polyesters, polycarbonates, polyanhydrides, and the |ike.
Exanpl es of suitable dosage forns are tabdets, capsules, coated tablets,
granul es, solutions and syrups for oral admnistration; antiseptic

pl asters, solutions, pastes, creans and ointnents for transdernal

adm ni stration;, _sup | torl for..rec 1L.0i.st rat i r

sol utions for Pﬁf%ﬁpdﬁﬁwno%lﬁ%l%%%clw'g]d%n%h?gﬂgg%\f%’lr?.lleacﬁgP%s%ﬁ? é't meé (grosage
forlrrs are sust aiine bebeﬁm &0last ore bpanﬁacmttlmaﬂy:dct@ptable éxaipient.her the
oral or injection route.\Wen require or particular. therapies, th

phar maceut i cal cdho " oﬁﬁﬁ'fm@wt}??ﬂ)ée?ﬁcqpﬁ%@ﬁt %ﬂp'ﬁag (‘,Sod‘?tgmegtﬁ’er
pharmacol o gi cahdan, agkHAR diyIpSHicalHrSinibRfrMsS antatana arat adslité fet i on is
useful . The amount of conpound of formula (1) or of acid-addition salt or
base- addi ti @n $eeRaringed ddfarmaceHécal amresien iabecatmpibdsterashtcod VY present
I nventi on may Y2 within a wide range as a function of known factors, for

i nstance the type“f pathology with which the neuropathic pain to be
treated i s associThesd matecake kaownyindhetdre aaéf farcxiaomlet tedeass ghpentef t he

patlent, Lhe ORags ! AEhdSRe b MU0 gL TRdaN. OBiodhe, nurbe
lubricants, preserving agents, stabilizers, humectants, absorbents,
10 surfactants, buffers, salts for regulating the osmotic pressure,
emulsifiers, flavourings and sweeteners.

Useful examples of pharmaceutically acceptable excipients are
sugars, such as lactose, glucose or sucrose, starches, such as corn
starch and potato starch, cellulose and derivatives thereof, such as

15  sodium carboxymethylcellulose, ethylcellulose and cellulose acetate,
gum tragacanth, malt, gelatin, talc, cocoa butter, waxes, oils, such as
groundnut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil
and soybean oil, glycols, such as propylene glycol, polyols, such as
glycerol, sorbitol, mannitol and polyethylene glycol, esters, such as ethyl

20 oleate and ethyl laurate, agar agar, buffers, such as magnesium
hydroxide and aluminium hydroxide, alginic acid, water, isotonic
solutions, ethanol, buffer solutions, polyesters, polycarbonates,
polyanhydrides, and the like.

Examples of suitable dosage forms are tablets, capsules, coated

25 tablets, granules, solutions and syrups for oral administration; antiseptic
plasters, solutions, pastes, creams and ointments for transdermal
administration; suppositories for rectal administration and sterile
solutions for injection or aerosol administration.

Other suitable dosage forms are sustained-release forms or

30 liposome-based forms, for either the oral or injection route.



conmpound of forrmula (I). However, the optinmum anount nmay be readily and
routinely determ ned by a person skilled in the art. Typically, the anpunt
of conpouw@ 20fo/dfiegimul a (1) or of acid-addition salt or Ppas&ragdiossean sal t
thereof in the pharnmaceutical conposition of the present invention will be
such that it ensures a |level of adm nistration of between 0.001 and 100

ng/ kg/ day of conpound of formula (1), expressed as non-salified free
conpound. Preferably, the level of admnigtration will be between 0.05 and
50 ny/ kg/ day and even nore preferably between 0.1 and 10 ng/ kg/ day. The
dosage forns of the pharmaceutical conposition of the present invention may

be prepared according to t. ni.gque Kk .0_phar.m | m st s,
i ncl udi ng m xi ng,w}aﬁ nurgglt“%(ﬂ, f@gné?ﬁ@g,%nﬁ%%ség?’utﬁﬁgn, Bgéﬂlerﬁigféluztl{ggfon and
]Ehe I : ke.( | )The @ogipo'sttwni of tr’gea grewttrﬁamerfmtwn oiayosontgaioth@f phaenamipounds of
ormul a was  denonstrat e means o n experimental nodel ip rats
repr esent ed bygtoﬁﬁyﬂc 'ts%mrsd'ieﬁéﬁ;wgeswmﬁg%ﬁ%@é qﬁrﬁméraglepdﬁuge rve. As
i s known to t hosehgkihbBAt of coRfbaiinid of RENANPYBNENbT BBRAaENBEA igERNbAI mDdel
may be considered as predictive of activity in'man. The experinmental nodel

of " |i gat ur €5 of beRe-agslitian salieiheeeaininy s mhar@gearical erIIPOPHORYOT Hit
Rt s Itk e R L AN o e Lo
pai n. The reasdactbrs; fohirstarsce tha typegat pathodgyt ithswiighi tbemewepathicapabl e
of Inducing a %Yapnd{oogg treated is associated, the severity of the affliction, the weight

of the patient, the dosage form, the selected route of administration, the

10 number of daily administrations and the efficacy of the selected
compound of formula (). However, the optimum amount may be readily
and routinely determined by a person skilled in the art.

Typically, the amount of compound of formula () or of acid-addition
salt or base-addition salt thereof in the pharmaceutical composition of

15 the present invention will be such that it ensures a level of
administration of between 0.001 and 100 mg/kg/day of compound of
formula (1), expressed as non-salified free compound. Preferably, the
level of administration will be between 0.05 and 50 mg/kg/day and even
more preferably between 0.1 and 10 mg/kg/day.

20 The dosage forms of the pharmaceutical composition of the present
invention may be prepared according to techniques well known to
pharmaceutical chemists, including mixing, granulation, compression,
dissolution, sterilization and the like.

The activity in the treatment of chronic pain of the compounds of

25 formula (I) was demonstrated by means of an experimental model in
rats represented by the allodynia induced by ligature of the sciatic
nerve.

As is known to those skilled in the art, the abovementioned
experimental model may be considered as predictive of activity in man.

30 The experimental model of ligature of the sciatic nerve in rats



associated wth the activation of specific circuits dedicated to
controlling the perception of pain and characterized by the appearance of
al | odyni avolypanadigi a and spont aneous pain. This nodel PETEPROOISOM t O
constitute a valid instrunent for studying drugs to be used in the
treatnment of neuropathic pain in man, and in particular in controlling
condi tions such as allodynia and hyperal gia. Typical exanples of human

pat hol ogi es characterized by the dysfunci{gons described in the

abovenenti oned experinmental nodel and characterized by the presence of
neur opat hi ¢ pain are di abetes, cancer, innunodeficiency, trauma, ischem a,

multiple sclergsis I ati

syndronme. Conf irg%c&ég@tr% %p'eﬁﬂdeoaéﬁ%g?%‘ﬁﬁ Oﬁgg?eg%ﬁ%% he scgb%c srgggsirﬁ l%r?s was
perf(r)T{)rred :Jyhrr&artﬁogfldoslérr]Mem ah tremﬁmopﬁrtréwmdtufwmt qatisolbgical f
reconbi nan uman cel |l s that a expr t i fi t

sel ected ani napof‘ﬁj'§'90§§S§988?é}c\“’%él?ulr&0%§s}qFP%'EI iﬁggéagrbi%rr{ﬁ iB4h g'[ alrom(
1993), Br. J. Fgétru'f@céf théogc:laffrc1§et€§’/%4 is Boaabis &\Mdl%ln |a éﬁ&%ﬁ)e Br. J.

Phar macol . 115 622-628; and Saucier C et al. ( Neur ochem
68(5): 19985 20@ss.ocm§d| \é!lﬂk HsAC\@tioRsY sPeRificiciguts d@ﬁ@aéﬁd to ¢aqteollings ¢

Coma b 25 8 PEDaLEHRoguOlodil SRheSi Ak ber 5180 ieatne gL 1Y, 1Y
sci ati ¢ nerve iallodytis, hyperalgia and spontaneous pain. This model is well known
to constitute a valid instrument for studying drugs to be used in the
treatment of neuropathic pain in man, and in particular in controlling
10  conditions such as allodynia and hyperalgia.

Typical examples of human pathologies characterized by the
dysfunctions described in the abovementioned experimental model and
characterized by the presence of neuropathic pain are diabetes, cancer,
immunodeficiency, trauma, ischemia, multiple sclerosis, sciatica,

15  trigeminal neuralgia and post-herpetic syndrome.

Confirmation of the binding to the serotoninergic receptors was
performed by means of a biochemical test on purified membranes from
recombinant human cells that stably express the specific receptors or
from selected animal tissues as described in particular in Grossman

20 C.J.etal (1993), Br. J. Pharmacol. 109: 618-624, Bonhaus D.W. et al.
(1995), Br. J. Pharmacol. 115(4): 622-628; and Saucier C. et al. (1997),
J. Neurochem. 68(5): 1998-2011.

As is known to those skilled in the art, this test constitutes a

predictive model of molecular interaction and of selectivity with the
25 selected receptors.

TESTS

1. Allodynia induced by ligature of the sciatic nerve in rats

Male CD rats weighing 200-250 g on arrival were used.
The allodynia was induced by ligature under anaesthesia of the
30 sciatic nerve of the left hindleg [Seltzer Z, Dubner R, ShirY. A novel
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pressure to the paw of the left hindleg of the rat, to record the
nociceptive response, expressed in grams, corresponding to the
moment at which the animal withdraws the leg.

At 30 minutes, 1, 2 and 4 hours of treatment, the pain threshold
measured in control animals was compared with that measured in
animals treated with the test product (compound 12a of Table 1).

The control animals were treated with the same vehicle (methyl-
cellulose) used to administer the test product. The results are illustrated
in Figure 1.

2. Binding to the serotoninergic receptors

Confirmation of the binding to the serotoninergic receptors was made
using purified membranes from selected animal tissues or from
recombinant human cells that stably express the specific receptors.

Binding to the 5-HT.4 serotonin receptor was performed using
standard methods described in: Grossman C.J., Kilpatrick G.J. and
Bunce K.T. (1993) “Development of a radioligand binding assay for 5-
HT,4 receptors in guinea-pig and rat brain.” Br. J. Pharmacol. 109: 618-
624. The starting materials used were an homogenate of guinea pig
striatum and RS-23597190 as reference compound. The test
compounds were tested at six concentrations to obtain the pKi values of
the individual compounds.

Binding to the human 5-HT2a serotonin receptor was performed via

ors.



Binding to the 5-HT4 serotonin receptor was performed using standard

nmet hods described in: Gossnman CJ. , Kilpatrick GJ. and Bunce KT. (1993)
"Devel opreEat2onfoiasinadi ol i gand bi ndi ng assay for 5- HT4 PETEHPR@9H592m6

gui nea-pig and rat brain.” Br. J. Pharnmacol. 109: 6 18- 624. The starting
materials used were an honogenate of guinea pig striatumand RS-23597190 as
ref erence conpound. The test conpounds were tested at six concentrations to
obtain the pKi values of the individual-gz@apounds. Binding to the human

5- HT2A ser otoni n receptor was perforned viat he standard met hod described in
Bonhaus, Bach C, De Souza A., Sal azar Mat suoka B.D., Zuppan
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Neurochem. 68(5): 1998-2011. The test compounds were tested at six

10 concentrations to obtain the pKi values of the individual compounds.
The values of affinity for the 5-HT4 and 5-HT2a receptor of a number

of compounds of formula (I) according to the present invention are

given, respectively, in Tables 2 and 3, and expressed as pKi, the value

of which is proportionately greater the greater the affinity of the

15  compound for the receptor.

Table 2
Compound 5-HT4 (pKi)
3 7.83
4 8.73
5 6.86
6 6.88
Oa 8.64
11a 8.34
12a 8.65
13 8.73
15 8.00
16 7.72




Tabl e 2Table 3 The data of Tables 2 and 3 denonstrate that the indicated
conpounds of formula (1) show high affinity for the 5-HT4 receptor, but
littl e orwoeosf(fipeliity for the 5-HT 2Areceptor. Syntheti €CeERa@oOs921@) Et hyl
3-(2-nitrophenyl ) propanoate A solution of 2-nitrobenzal dehyde ( 132 mmol ;
20.0 g) in absolute ethanol (220 m) was added to a m xture of

tri et hyl phosphonium acetate ( 159 mmol; 35.7 g; 3 1 .9 nm) and anhydrous
pot assi um carbonate (397 mmol; 54.9 g).-Jhe m xture was refluxed with
vigorous stirring for 1 hour 30 mnutes. After cooling, the ethanol was
removed under reduced pressure, water (500 m) was added and the resulting
solution was extracted with ethyl acetate (3 300 m). The conbi ned organic
phases were washed with saturated NaCl Tableuti on (3 300 m ), dried over
anhydr ous sodi um sul f at e apgd—evaporated—ynder—+educed—pfessure. The crude
product obtained was purified @mpognd unm of 5-HTpnipld) (eluting with
chloroform to give 27.6 g[(94% qf final produc% yellow oil, 1H NWMR
(Ccbal'3, d ppm: 1.37 (t, 3H 4 39 (g 2H): (d—1H); 7.55-7.59 (m
1H); 7.68 (m 2H); 8.04-8.14 (m gH). 1b) EthyI <5
4- (2-ni trophenyl) - 1H- pyrr ole=3=carboxytatgA—sorutTom of | et hyl
3-(2-nitrophenyl) propanoat ¢ (1201ﬁano| . 6.6 0)6&nd 4-t ol uenesul f onyl met hyl
i socyanate (TosMC) ( 130 | 52 4 qg) in a mxture of | di methyl sulfoxide
and anhydrous ethyl ether 1““ 8 300 —was udded e opwi se to a
suspensi on of 60% sodi um hydri de 1;

The data of Tables 2 and 3 demonstrate that the indicated
compounds of formula (l) show high affinity for the 5-HT4 receptor, but
little or no affinity for the 5-HT.a receptor.

Svnthetic examples

1a) Ethyl 3-(2-nitrophenyl)propanoate
A solution of 2-nitrobenzaldehyde (132 mmol; 20.0 g) in absolute
10  ethanol (220 ml) was added to a mixture of triethylphosphonium acetate
(159 mmol; 35.7 g; 31.9ml) and anhydrous potassium carbonate
(397 mmol; 54.9 g). The mixture was refluxed with vigorous stirring for
1 hour 30 minutes. After cooling, the ethanol was removed under
reduced pressure, water (500 ml) was added and the resulting solution
15 was extracted with ethyl acetate (3 x 300 ml). The combined organic
phases were washed with saturated NaCl solution (3 x 300 ml), dried
over anhydrous sodium sulfate and evaporated under reduced
pressure. The crude product obtained was purified on a column of
alumina (eluting with chloroform) to give 27.6 g (94%) of final product:
20 yellow oil, "H NMR (CDCls, § ppm): 1.37 (t, 3H); 4.31 (q, 2H); 6.38 (d,
1H); 7.55-7.59 (m, 1H); 7.68 (m, 2H); 8.04-8.14 (m, 2H).

1b) Ethyl 4-(2-nitrophenyl)-1H-pyrrole-3-carboxylate



paraffin (260 mmol; 10.4 g) in anhydrous ethyl ether (300 ml), under a
stream of argon. After the addition, the m xture was stirred at room

t enper at We 2001281 m nut es, water (500 m) was then addedTardoowieonesul ting
solution was extracted with ethyl acetate (3 600 nm). The conbi ned organic
phases were washed with saturated NaCl solution (3 300 m), dried over
anhydrous sodi um sul fate and evaporated under reduced pressure. The crude
product obtained was purified on a colunmpof alumna (eluting with a 1/1
chl orof orm et hyl acetate mixture) to give 12.8 g (41 % of final product
having the follow ng characteristics: yellow solid, mp. 159-1 6 10C

(epystal et on Sk LRI R S donl PPy 3ai) 21

;f?)y? 5|3 Eg} 4bh|?d 4- ’_tbll&lihe?sugénf(lmetﬁ;yl)lrt,rod@n@té (STosl\H{)C)f(JlGD mmol; 25.4 g) in |
rrolo c] qui nol i n-. -on t

in Exanple 1b (37;7%( tHipof dﬂ*@@ %f%md%cga g;ﬂmd?&usi&tfgﬂ?et%%ﬁ?#é] arid “P4" ¢
thermostati cal kyom) W mﬂeoaaro%%ma%tdﬂsén%ﬁrof@maum hidiede powder  (

120 mol ; 6.7 g). The m xture was |left stirring his tenperature for 45
m nut es. Af®er paeaffin {g60 rmaol; riék# @ad ﬁ@hﬁd@ﬂlsb@thf/h e‘thleét(?’@‘ﬁ M hHngkes e d
several times Whbnd 8 ra?ga(fﬂrﬂhar A Gnb! b WiRSS RYEP o oBh under
reduced pressure e cr rod chromat ogr aphed on a col umm of

alum na (el uti t@npertd’nura forl 25%0%8) Waielgl(Wi) mipwag (Hespdadéd fandather oduct
having the foll ow ng CORNAH GasSEkESited with ethyl acetate (3 x 600 ml). The
combined organic phases were washed with saturated NaCl solution
10 (3 x 300 ml), dried over anhydrous sodium sulfate and evaporated
under reduced pressure. The crude product obtained was purified on a
column of alumina (eluting with a 1/1 chloroform/ethyl acetate mixture)
to give 12.8 g (41%) of final product having the following characteristics:
yellow solid, m.p. 159-161°C (crystallization solvent: ethanol),
15 'H NMR (CDCls, & ppm): 2.51 (m, 3H); 4.01 (g, 2H); 6.51 (m, 1H);
7.31-7.33 (m, 2H); 7.39-7.41 (m, 2H); 7.49-7.53 (m, 1H); 7.92-7.94 (m,
1H); 12.0 (s, 1H).

1c) 2H-Pyrrolo[3,4-c]quinolin-4(5H)-one
20 To a solution of the compound prepared in Example 1b (7.7 mmol,
2.0 g) in glacial acetic acid (100 ml) thermostatically maintained at 85°C
was added over 15 minutes iron powder (120 mmol; 6.7 g). The mixture
was left stirring at this temperature for 45 minutes. After cooling, the iron
was removed by filtration and washed several times with
25 tetrahydrofuran, and the filtrate was evaporated under reduced
pressure. The crude product was chromatographed on a column of
alumina (eluting with ethyl acetate) to give 1.05 g (74%) of final product
having the following characteristics:
red solid, which sublimes at 280°C (ethanol),
30 'H NMR (DMSO-d6, § ppm): 7.05-7.28 (m, 3H); 7.57-7.63 (m, 2H);



red solid, which sublinmes at 2800C (ethanol), 1H NVR (DMSO-d6, d ppm:
7.05-7.28 (m 3H); 7.57-7.63 (m 2H);7.84-7.88 (m 1H); 10.7 (s, 1H; 12.1
(s, 1H). woom/avedihyl - 2H pyrrol o[ 3, 4- c] qui nol i n- 4( 5H) - oRETEP2@99842u6 | on of
the product prepared in Exanmple 1c ( 1 1.0 nmol, 2.0 g) in anhydrous

[V, V-di met hyl fornnannide ( 10 m) were added anhydrous potassi um carbonate
(12212.0mol; 1.5 g) and nethyl iodide ( 1 1.0 mol; 1.54 g; 0.68 m ). The
m xture was mai ntai ned thernostatically-28-900C and stirred overnight.

After cooling, the reaction m xture was treated with water (30 nl) and
filtered. The solid was dried under an infrared | anp and chronmat ographed on
a colum of silLi ( i Wiath, a .10/ | .o orm nmet hanol m xture) to
give 0.96 g (4 ‘nggﬁp@e@%(igsﬂwl i%‘qtkkﬁeﬁﬁgl | owi ng characteristics: red
solid which sublinmes at 225C (toluene), 1H NWR (DI\/SOdG d ppn): 3.91 (s,

i))1H)C;1I (7)r 89_27hé?hgﬁldi%%ﬂw&%ﬁi@mmg!?w ﬁiﬁ?’ﬁl@*'{b&% of for rrul alV: R

CH3; RR = H A mmtww@tfoﬁfaﬁtﬁé @Dcﬂobﬁéﬁ'ﬁr@é’ ih "EXarppel ¢c1(d1((5rr9n<5nml
g), phosphorus oxychlorid CL and triethylam ne (

mai nt 3. ned at 2200C rnorarmmgu% NaNtadmegnbiormgmi %e(%a&hwwaﬂ&@

oured caut t h . Th
Eonbl ned orIggﬁ%bxﬁﬁ@ggsb%?gn&agﬁ@@%?31 ggﬂﬂpﬁ e%lljl@céIrﬁ sol tﬁ?' ?Jélﬂ 250 ©
m), with satuat.@dnswodi um3d cgr bdh@8enlyol iheonmixture was malntalned

thermostatically at 90°C and stirred overnight. After cooling, the reaction

1 =
1.0

mixture was treated with water (30 ml) and filtered. The solid was dried
10 under an infrared lamp and chromatographed on a column of silica
(eluting with a 10/1 chloroform/methanol mixture) to give 0.96 g (45%)
of pure product having the following characteristics:
red solid which sublimes at 225°C (toluene),
'H NMR (DMSO-d6, & ppm): 3.91 (s, 3H); 7.09-7.25 (m, 3H); 7.58-
15 7.81 (m, 3H); 10.73 (s, 1H).

1e) 4-Chloro-2-methyl-2H-pyrrolo[3,4-c]quinoline
(Compound of formula IV: R1 = CH3; R2 = H)
A mixture of the product prepared in Example 1d (5.0 mmol; 1.0 g),
20 phosphorus oxychloride (16.2 ml) and triethylamine (1.2 ml) was
maintained at 120°C for 6 hours. After cooling, the reaction mixture was
poured cautiously onto ice and extracted with ethyl acetate (3 x 100 ml).
The combined organic phases were washed with saturated NaCl
solution (1 x 50 ml), with saturated sodium bicarbonate solution
25 (3 x 50 ml) and then again with saturated NaCl solution (3 x 50 ml). The
organic solution was dried over anhydrous sodium sulfate and
evaporated under reduced pressure. The crude product obtained was
purified on a column of silica (eluting with a 1/1 n-hexane/ethyl acetate
mixture) to give 1.0 g (92%) of final product having the following
30 characteristics:



(3 50 mM) and then again with saturated NaCl solution (3 50 ml). The

organi c solution was dried over anhydrous sodium sul fate and evaporated
under redwoedioprieasure. The crude product obtai ned was paTiEPR@d/08921@ col unm
of silica (eluting wwth a 1/1 n-hexane/ ethyl acetate m xture) to give 1.0 g
(929% of final product having the follow ng characteristics:yellow solid,

m p. 123-124C (benzene), 1H NWVR (DVBO-CI6, d ppm: 4.09 (s, 3H); 7.51 -7.58
(m 2H); 7.76 (m 1H); 7.82-7.85 (m 1H247.97 (m 1H; 8.1 5-8.17 (m 1H).
1f) 2-1sopropyl-2H pyrrol o[ 3, 4-c] quinolin-4(5H)-one To a solution of the
product prepared in Exanple 1c (16.3 mmol; 3.0 g) in dioxane ( 150 m)

brought to reflux ) e SS4 | 4.8 mmol ; 580 ng) and the

m xture was sti rP/Smba\%tS%ﬁ@*f'ﬂlﬁq?ﬁfﬁ&@o{%ﬁﬁapégppear ance of the netal was
0?ser\éec118(about 2Hhm4Rs(D|vlsDt@6 Epprn): r@ogzsimﬂipmﬁrggrﬁﬂ (mdM)hsmmh 2. 77
g) an - crown- e g ed,and the m xture was
refluxed for 57 §B3%)8§1](ﬁht1§g@27f(m tﬁ'@ 231%%%3 Mye1H): odopr opanol (8.1
nol ; 1.38 g) was then added and the reaction mxture was stirred at refl ux

for a further 15 hours. After cooli ngE t he di oxane was renpved under
reduced preBsur e 18n2risorrapydi2di:pyredol3delavinolin-4dh)tonget ate ( 100 nl)

oo e over T AR e L ikl e By gl L o1
reduced pressuBed gy)lmdrbaane 4150 mdpbrougtitita refluxi wds added potassiurgmagthbd on a
col um of al um(?fér%#n%‘i &b VrH-gt)har% Wle mixture was stirred at reflux until total
disappearance of the metal was observed (about 2 hours). After
10  cooling, 2-iodopropanol (16.3 mmol; 2.77 g) and 18-crown-6 ether
(14.8 mmol; 3.92 g) were added and the mixture was refluxed for
5 hours 30 minutes. A further portion of 2-iodopropanol (8.1 mmol;
1.38 g) was then added and the reaction mixture was stirred at reflux for
a further 15 hours. After cooling, the dioxane was removed under
15 reduced pressure and the residue was taken up in ethyl acetate
(100 ml) and washed with saturated NaCl solution (3 x 50 ml). The
organic solution was dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure to obtain a crude product,
which was chromatographed on a column of alumina (eluting with ethyl
20 acetate). 0.9 g (24%) of a product having the following characteristics
was obtained:
white solid, m.p. 189-190°C (toluene),
'H NMR (DMSO-d6, 8 ppm): 1.48 (d, 6H); 4.52 (m, 1H); 7.02-7.20
(m, 3H); 7.63-7.70 (m, 2H); 7.77 (m, 1H); 10.62 (s, 1H).
25
1g) 4-Chloro-2-isopropyl-2H-pyrrolo[3,4-c]quinoline
(Compound of formula IV: R1 = CH(CH3)2; R2 = H)
A mixture of the product prepared in Example 1f (4.4 mmol; 1.0 g),
phosphorus oxychloride (14.3 ml) and triethylamine (1.1 ml) was
30 maintained at 120°C for 25 minutes. After cooling, the reaction mixture



acetate). 0.9 g (24% of a product having the follow ng characteristics was
obt ai ned: white solid, mp. 189-1 900C (toluene), 1H NVR (DVSO d6, d ppn):
1.48 (d, wopoomzdai(m 1H); 7.02-7.20 (m 3H); 7.63-7. 70CTMP2@ON592T6 77 (m
1H); 10.62 (s, 1H). 1g) 4-Chl oro-2-isopropyl-2H pyrrol o[ 3, 4-c] qui nol i ne
(Conpound of formula IV: R1 = CH(CH 3)2; R = H A mxture of the product
prepared in Exanple 1f (4.4 mmol; 1.0 g), phosphorus oxychloride (14.3 m)
and triethylamne ( 1 .1 n) was maintalipgd at 1200C for 25 mnutes. After
cooling, the reaction m xturewas poured cautiously onto ice and extracted
with ethyl acetate (3 100 nl). The organic phases were combi ned and washed

w th saturated NaCl n. S bonat e
solution (3 50Wrﬂs) p&HgA‘fh&eﬁ#’“&&a&’n %tcﬁﬂh&ga%é ?)%tgé#\{légl ﬁli{gl (l% {?@8%

The or @Jan:]I c sgl(:slwm(}) ms Therganiedpoasss a\rdwdccmgblneddaum \saﬂ;rﬁ@i avitnd
evapor at ed under reduc ssur e, roduct, ob rified
on a col urm of Safurated @@pﬁ 'Hgow(ﬂﬁ‘ gﬁl”g ET%?tuf%t 8 % %J o
final product Layitipg w& éo)H I\)%Vﬂrﬁ'ﬂ tﬁ@@régélﬂr lmﬁtthl Cs%tur)é@éd qwe@plsdmtudﬁ p.
70-72 0C ( c%]cl ohexane) d, 6H; 4.59 (m 1H);

7.46-7.49 ( 331y< 507rr$)5T(1morga|)1|c SplLQ[pﬂ?W@ng’(qﬁ drzepq; ovqrag’nhy rous sodium
LG PP SRR a0l LaTmREr Al R e o R PRARY A
obtained was purified on a column of silica (eluting W|th chloroform) to
give 0.9 g (91%) of final product having the following characteristics:
yellow solid, m.p. 70-72°C (cyclohexane),
10 'H NMR (CDCls, & ppm): 1.64 (d, 6H); 4.59 (m, 1H); 7.46-7.49 (m,

3H); 7.55 (m, 1H); 7.93-7.98 (m, 2H).

2a) 1-Butyl-4-piperidinemethanol
(Compound of formula V: R3 = CH2CH2CHj3)

15 A mixture of ethyl isonipecotate (31.8 mmol; 5.0 g), anhydrous
potassium carbonate (63.6 mmol; 8.8g) and 1-bromobutane
(31.8 mmol; 4.36 g) in absolute ethanol (63 ml) was stirred at reflux for
3 hours. After cooling, the carbonate was removed by filtration and the
filtrate evaporated under reduced pressure. 7.68 g of ethyl 4-

20 butylisonipecotate were obtained in the form of an oil, which was used
for the following reaction without further purification. This product was
dissolved in anhydrous ethyl ether (32 ml) and added dropwise to a
suspension of lithium aluminium hydride (41.3 mmol; 1.57 g) in the
same solvent (20 ml) cooled to 0°C. The reaction mixture was stirred at

25 room temperature for 15 hours. After cooling to 0°C, ice was added
cautiously and the hydroxides thus formed were removed by filtration.
After separating the two phases, the ether phase was dried over
anhydrous sodium sulfate and evaporated under reduced pressure to
give 5.1 g (94%) of final compound as a clear oil.

30 'H NMR (CDCls, § ppm): 0.89 (t, 3H); 1.26-1.32 (m, 4H); 1.44-1.51



pot assi um carbonate (63.6 mol; 8.8 g) and 1-bronobutane (31 .8 mmol; 4.36
g) in absolute ethanol (63 m) was stirred at reflux for 3 hours. After

cool i ng, wheonarnkamat e was renoved by filtration and th@CTiHPReAIE216
evapor at ed under reduced pressure. 7.68 g of ethyl 4- butyl isonipecotate
were obtained in the formof an oil, which was used for the follow ng
reaction wthout further purification. This product was dissolved in
anhydrous ethyl ether (32 m) and added ggopw se to a suspension of |ithium
al umi nium hydride (41 .3 nmmol; 1.57 g) in the sane solvent (20 m ) cool ed
to 00C. The reaction m xture was stirred at roomtenperature for 15 hours.

After cooling d u i tdas
formed were re:(ﬁgvg’gf)bb/cﬁl &fm ﬁéjgza#g d glﬁrg?l nggsh( ’?g\/@xgﬂgﬁgsdwt he
et her phase wagmdpH¢d3.a8€d, 2Hhydr ous sodi um sul fate and evaporat ed under

reduced pressure to give 5.1 g (94% of final compound as a clear oil. 1H
NVR (CDCl 3, d pprr) 0.89 (t, 3H); 1.26-1 .32 (m 4H); 1.44-1 .51(m 3H);

1.72 (d, 2H; 1.8 3 2.94-2.97 2
3.46 (d, 2H). 2b) ?Eth ?ﬁﬁznfhg:gn ﬁe?%@?ﬁggﬁfﬂtgcg ate A mxtur(emof |e_?hyl

|250n| p)ecotg eh(64\ rmmturel@ CElly! iSARPEED epfﬁ §NQlm tP dnaydraw® ol ;
6.5 an I Iﬂml
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M nutes. After (EDaimolg,14t28eg) eaenhyldrousww dlmﬁbykﬂbrmareldevmoﬁ rwatva_ (300
m) and extr acéﬁga\d'\nwapﬁ%t’&y for Oal}rg §8 rr%(r)mgtes )Afte h%ogpr%m rgégt?onr{ ¢

phases were wa
mixture was diluted with water (300 ml) and extracted with ethyl acetate

10 (3 x200ml). The combined organic phases were washed with
saturated NaCl solution (3 x 100 ml), dried over sodium sulfate and
evaporated under reduced pressure. A crude product was obtained,
which was purified on a column of alumina (eluting with 2/1 n-
hexane/ethyl acetate) to give 14.0 g (84%) of pure product as a yellow

15  oil.

'H NMR (CDCls, § ppm): 1.22-1.27 (t, 3H); 1.75-1.85 (m, 2H); 1.92-
1.96 (m, 1H); 2.09-2.14 (t, 2H); 2.26-2.33 (m, 1H); 2.57-2.61 (m, 2H);
2.79-2.83 (m, 2H); 2.95-2.98 (m, 2H); 4.10-4.16 (q, 2H).

20 2c) 1-(2-Phenylethyl)-4-piperidinemethanol

(Compound of formula V: R3 = CH2Ph)

To a suspension of lithium aluminium hydride (70 mmol; 2.66 g) in
anhydrous THF (40 ml) at 0°C was added dropwise a solution of ethyl
4-(2-phenylethyl)isonipecotate (54 mmol; 14.0 g) in the same solvent

25 (130 ml). The reaction mixture was stirred at room temperature for
10 minutes. After cooling to 0°C, ice was added cautiously and the
hydroxides thus formed were removed by filtration. After removing the
THF under reduced pressure, the agueous phase was extracted with
ethyl acetate (3 x 100 ml). The combined organic phases were washed

30 with saturated NaCl solution (3 x 100 ml), dried over sodium sulfate and



saturated NaCl solution (3 100 m ), dried over sodiumsulfate and

evapor at ed under reduced pressure. A crude product was obtained, which was
purified wo 2a1000kaimm of alum na (eluting with 2/ 1 nhexaR€M/EPRéwlosaeet at e)
to give 14.0 g (84% of pure product as a yellowoil. 1H NWR (CDCl 3, d
ppm: 1.22-1 .27 (t, 3H); 1.75-1 .85 (m 2H); 1.92- 1.96 (m 1H); 2.09-2.14
(t, 2H); 2.26-2.33 (m 1H); 2.57-2.61 (m 2H); 2.79-2.83 (m 2H); 2.95-2.98
(m 2H); 4.1 0-4.1 6 (g, 2H). 2c) 1-(2-Ppenyl ethyl)-4-piperidi nenet hanol
(Conpound of fornmula V: R3 = CH2Ph) To a suspension of |ithium alum nium
hydride (70 nmmol; 2.66 g) in anhydrous THF (40 m) at 00C was added

dropwi se a solution ethyl 4-(2- hyl ) i - l; 14.0
g) in the sameeggPQ/r@ﬁ d(un%ﬁ r%pyéec?%i@%e@%t.O#thﬂ%gpﬁfﬁmgssgoﬁﬁ?le at room
tegpeLat Erg fO!Wéﬂ(Q] WEBlpiu];eiﬁed%taEColﬂnm omugm@mtimgwitmmmmmmpw i ously
and the hydroxi des_t hus for were renove iltration. After renoving

the THF under B&EUCES fﬁ?eé))sglrf@gretq{@d%ﬂ%y@g% OWH¥ %@@rﬁﬁéﬂ'ggcﬁth et hyl

acetate (3 100 Wb}lo\ﬁ@glié,ormﬂ_f@g@*cg?d}jchr@i@ﬁéfi were washed wi th saturated
NaCl solution (3100 mz@)%rl ed over sodium sul f at e andevapor at ed_under

reduced pre8sur e. HAMRIGDGhodmpmad b (fec?Hini-20r 1viels (Bu?iidi kdbon a
col um of Tt () 1383 NS Ll I, S o 1 87 At bt

product havi ng fhe aracterrstics: vy 90 oC
(Zl(ia/cl (ih%f;me) , 3105-BINR (WG B 3.52 ppnH); 7. 287131 48, §iy. 2H); 1.50-1 .58 (m
2d) 4-Piperidinemethanol
10 To a suspension of lithium aluminium hydride (8.3 mmol; 310 mg) in
anhydrous THF (5 ml) at 0°C was added dropwise a solution of ethyl
isonipecotate (6.4 mmol; 1.0 g) in anhydrous THF (5 ml). The reaction
mixture was stirred at room temperature for 35 minutes. After cooling to
0°C, aqueous ethanol (95%) was added cautiously and the hydroxides
15 thus formed were removed by filtration. The organic phase was dried
over anhydrous sodium sulfate and evaporated under reduced pressure
to give 1.34 g (100%) of pure product as an oil.
'H NMR (DMSO-d6, & ppm): 1.09-1.18 (m, 2H); 1.50 (m, 1H); 1.66-
1.69 (m, 2H); 2.53-2.61 (m, 3H); 3.05-3.08 (m, 2H); 3.25 (d, 2H); 4.60
20 (s, 1H).

2e) N-Phenyl-2-(4-hydroxymethylpiperid-1-yl)acetamide
(Compound of formula V: R3 = CONHPh)
To a solution of 4-piperidinemethanol (9.65 mmol; 1.15g) in N,N-
25 dimethylformamide (15 ml) were added 2-chloro-N-phenylacetamide
(11.6 mmol; 1.97 g) and anhydrous potassium carbonate (29 mmol;
4.0 g). The mixture was stirred at 70°C for 2 hours 30 minutes. After
cooling, the reaction mixture was diluted with water (15 ml) and
extracted with ethyl acetate (3 x 50 ml). The combined organic phases
30 were washed with saturated NaCl solution, dried over anhydrous



1.79 (m 2H); 2.03-2.09 (m 2H); 2.59-2.64 (m 2H); 2.82-2.87 (m 2H);
3.05-3.08 (m 2H); 3.52 (m 2H); 7.1 8-7.31 (m 5H). 2d)

4- Pi peri avoensithiasiel To a suspension of |ithium al um ni BECEPAHE2(E. 3
mmol ; 3 10 ng) in anhydrous THF (5 nl) at 00C was added dropw se a sol ution
of ethyl isonipecotate (6.4 mmol; 1.0 g) in anhydrous THF (5 m ). The
reaction mxture was stirred at roomtenperature for 35 mnutes. After
cooling to 00C, aqueous ethanol (95% waggadded cautiously and the

hydr oxi des thus formed were renoved by filtration. The organi c phase was
dri ed over anhydrous sodium sul fate and evaporated under reduced pressure

1709-1° 15 (m SO suigle, A6 FppRAlEy g oplice ietiliel BT P
3.05-3.08 (m H\}d)s cBré’rﬁa(d@,raﬁrlréd &h 68 ¢slumhH)of %):a (eluting W|th a 11
ke TR BB R RE el 85 o FAPRBSHA oL 1
N, Ndi met hyl f or pg ech@]féucm,,h WiiaPa@Efssts2- chl oro- L/ - phenyl acetam de ( 1
1.6 nmmol ; 1 97 g) and a rous got assi um carbonate (29 mml; 4.0 Q). The

m xture wasdsti rMéUIea&O“dOUJ p.93-95Ho(PenzEmeli nutes. After cool i ng, the

reaction m xturen M) a d t et hyl
acetate (3 50 m). The @P@fﬂ%‘é@dﬁ ﬁ?’%f) aseé %@n g@égqﬁl t1\FI1815 turated
NaCl sol ution, 2df)j 2d Oogrer 1HhY.@de1R8 ddhi, Bhl ) . 922D (d, @tlaparat (sd 2|I:rt)der
reduced pr essur3e54 Ercpeﬂ_i)esi due

10 2f) Ethyl 4-benzylisonipecotate
A mixture of ethyl isonipecotate (65 mmol; 10.2 g), anhydrous
potassium carbonate (195 mmol; 26.9 g) and benzyl bromide (78 mmol;
13.36 g) in anhydrous N,N-dimethylformamide (100 ml) was stirred at
70°C for 18 hours. After cooling, the reaction mixture was diluted with
15 water (300 ml) and extracted with ethyl acetate (3 x 200 ml). The
combined organic phases were washed with saturated NaCl solution
(3 x 100 ml), dried over sodium sulfate and evaporated under reduced
pressure. A crude product was obtained, which was purified on a
column of alumina (eluting with chloroform) to give 13.84 g (86%) of
20 pure product as a yellow oil.
'H NMR (CDCls, § ppm): 1.28-1.32 (t, 3H); 1.81 (m, 4H); 2.07-2.12
(m, 2H); 2.34 (m, 1H); 2.91 (m, 2H); 3.55 (m, 2H); 4.15-4.21 (m, 2H);
7.31-7.38 (m, 5H).

25 2g) (1-Benzyl-4-piperidyl)methanol

(Compound V1)

To a solution of lithium aluminium hydride (72 mmol; 2.7 g) in
anhydrous THF (40 ml) at 0°C was added dropwise a solution of ethyl
4-benzylisonipecotate (55 mmol; 13.7 g) in the same solvent (130 ml).

30 The reaction mixture was stirred at room temperature for 20 minutes.



was chromat ographed on a colum of silica (eluting with a 1/1

chloroform ethyl acetate m xture) to give 420 ng (27% of pure product

havi ng t wof2ol0/iadéimg characteristics: white solid, mp. PE3APIOIOENZene) 1H
NVR (CDCI 3, d ppm: 1.34-1 .38 (m 2H); 1.58 (m 1H); 1.81 (m 2H),; 2.1 0
(m 1H); 2.24-2.28 (m 2H); 2.93-2.96 (m 2H); 3.12 (s, 2H); 3.54 (d, 2H).
2f) Ethyl 4-benzylisoni pecotate A m xture of ethyl isonipecotate (65 mol ;
10.2 g), anhydrous potassium carbonate (2495 mol; 26.9 g) and benzyl

brom de (78 mml; 13.36 g) in anhydrous L/, L/-dimethylformam de ( 100 m)
was stirred at 700C for 18 hours. After cooling, the reaction m xture was

diluted with o ne | 1|
Tlheucgnb}mned \(/)\?é]tgltll g?%&%&@ @2&8%%%@ég&ncgl’#@%?q%%tde@gm}r %ut?rﬂgsn (é 100
m )d dri eg Orefom@b?mewgﬁm\xﬁdah;}dflma@pora\}fted remdeng &ltwmmhfydmlfatm'e A
crude product was obtain .

(el uti Ircl)g with ERPBF 6@@9?% IPrc?Séb(Cﬁ‘e X lé{ﬁ’lu§l8@%3%gwgﬁ(£)ﬁyn?%ﬁ%% <la:\'i‘nygayel | ow
(23:_||) : %HBTN(Rm( C@@é%te Q3I9<I0’(00 r’rﬂé) 2lﬁ“re%oriﬁ&n@d orghic éh@sbs(wgae‘”(ﬁ%a]shad Wtr? 12 (m

-7.38 (m 59). sa t y$0h:2<y1 H8ri iljé@mﬁt%@daloveuﬁ%undsuﬁa)teman

evaporated under reduced pressure. A crude product was obtained,
which was purified on a column of alumina (eluting with ethyl acetate) to
give 10.25 g (90.5%) of pure product as an oil.
'H NMR (CDCl3, § ppm): 1.29-1.39 (m, 2H); 1.53-1.56 (m, 1H); 1.74-
10 1.78 (m, 2H); 1.86 (s, 1H); 1.99-2.05 (m, 2H); 2.94-2.98 (m, 2H); 3.52-
3.56 (m, 4H); 7.30-7.38 (m, 5H).

3) 4-[(1-Butylpiperid-4-yl)methyloxy]-2-methyl-2H-pyrrolo[3,4-

c]quinoline
15 (Compound of formula I: R1 = CHs; R2 = H; R3 = CH,CH2CH3)

To a suspension of 60% NaH in paraffin (6.72 mmol; 270 mg) in
anhydrous N,N-dimethylformamide (14 ml) was added dropwise a
solution of (1-butyl-4-piperidyl)methanol (6.72 mmol; 1.14 g) dissolved
in anhydrous N,N-dimethylformamide (14 ml). The reaction mixture was

20 stirred at room temperature for 10 minutes. The alkoxide thus formed
was added dropwise to a solution of the product prepared in Example
1e (1.92 mmol; 470 mg) in anhydrous N,N-dimethylformamide (14 ml)
preheated to 146°C. The reaction mixture was stirred at 146°C for
1 hour 10 minutes. After cooling, the mixture was poured onto ice and

25 extracted with ethyl acetate (3 x 50 ml). The combined organic phases
were washed with saturated NaCl solution (3 x 20 ml), dried over
anhydrous sodium sulfate and evaporated under reduced pressure. The
residue was chromatographed on a column of alumina (using
chloroform as eluent) to give 520 mg (71%) of pure product having the

30 following characteristics:



To a solution of lithiumalumniumhydride (72 mml; 2.7 g) in anhydrous
THF (40 m) at 00C was added dropw se a solution of ethyl

4- benzyl iwonopaaediat e (55 mol; 13.7 g) in the same sol PEMEPL002®2mE ). The
reaction mxture was stirred at roomtenperature for 20 m nutes. After
cooling to 00C, ice was added cautiously and the hydroxi des thus forned
were renoved by filtration. After renoving the tetrahydrofuran under
reduced pressure, the aqueous phase was-gxytracted with ethyl acetate (3 100
m ). The conbi ned organi c phases were washed with saturated NaCl sol ution
(3 100 m), dried over sodiumsul fate and evaporated under reduced

21 Ui na (el ut | ng SR dE Ao acorst Br EY B (00 5% of pure -
P Odl:lj-l(ii'; as an ol "H NMFN EDOEDE gomit BEM(, 3H,29+9:Bg 399 (m, 6H) 1.90-207 926(
20 3. 52- 3. 5ém( @8")4%37 @”38‘1'7 gé)%(iﬂ‘ E?EW %§§ 3?‘5 4o fd)2n; 728 "

- But yl pi peri d- 4-a4 ?rﬁemlqylpxykm& Hytﬂgg(ﬁﬂﬁq%rol o[ 3, 4- cjquinoline
(Compound of fornula I R2 = H = CH2CH2CH3) To a suspensi on
of 60% NaH ®n paraffin (6.72 mwol; 270 ng) in anhydrous

Ii/ bti yf“ Ze:nhi;le]; ?(%r?) rrgmgi Iﬂ%%ﬂﬁgﬁﬁ&ﬂwﬂ)ﬁ@? ssolg(iyg?I g%'ﬁé’é-r ous
A, A - di net hyl pyrralof3j4-dJqdindline The reaction nixture was stl rred at room
et o R amaRHb Hy A 3 1 9/ AL egpffded dropui se to
To a suspension of 60% NaH in paraffin (8.05 mmol; 320 mg) in
10 anhydrous N,N-dimethylformamide (16 ml) was added dropwise a
solution of 1-(2-phenylethyl)-4-piperidinemethanol (8.05 mmol; 1.77 g)
in anhydrous N,N-dimethylformamide (16 ml). The reaction mixture was
stirred at room temperature for 10 minutes. The alkoxide thus formed
was added dropwise to a solution of the product prepared in Example
15  1e (2.3 mmol; 500 mg) in anhydrous N,N-dimethylformamide (16 ml)
preheated to 146°C. The reaction mixture was stirred at 146°C for
7 hours 30 minutes. After cooling, the reaction mixture was poured onto
ice and extracted with ethyl acetate (3 x 50 ml). The combined organic
phases were washed with saturated NaCl solution (3 x 20 ml), dried
20 over anhydrous sodium sulfate and evaporated under reduced
pressure. The residue was chromatographed on a column of alumina
(eluting with 4/1 n-hexane/ethyl acetate) to give 620 mg (68%) of pure
product having the following characteristics:
solid, m.p. 90-92°C (benzene/cyclohexane),
25 'H NMR (CDCls, § ppm): 1.67 (m, 2H); 1.94-1.97 (m, 3H); 2.17 (m,
2H); 2.69 (m, 2H); 2.90 (m, 2H); 3.15 (m, 2H); 3.98 (s, 3H); 4.49 (d, 2H);
7.20-7.42 (m, 9H); 7.74 (m, 1H); 7.88 (m, 1H).

5) 4-{[1-(2-Phenyl)ethylpiperid-4-yllmethoxy}-2-isopropyl-2H-
30 pyrrolo[3,4-c]quinoline



le (1 .92 mol; 470 ng) in anhydrous L/,L/-dinmethylformam de (14 m)
preheated to 146C. The reaction m xture was stirred at 146C for 1 hour 10
m nut es. wotero/ge@hi ng, the m xture was poured onto i cePamkreoposied w th
ethyl acetate (3 50 m ). The conbi ned organi c phases were washed with
saturated NaCl solution (3 20 m), dried over anhydrous sodium sul fate and
evapor at ed under reduced pressure. The resi due was chromat ographed on a
colum of alum na (using chloroformas eguent) to give 520 ng (71 % of
pure product having the follow ng characteristics:solid, mp. 83-85C
(benzene/ cycl ohexane), 1H NVR (CDCI 3, d ppm): 0.97 (t, 3H); 1.35-1 .59 (m

OH - 1.90-2.07 (o Sbi o Aol P LA AR nBRIT Eedf) 449 (a
- (2-Phenyl ) et hyl foper S@&pms%ryldfnm%okrﬁ}-} 2n nedrhffin Zﬂﬁyrnrrmjl 0[310 mg) in
3, 4-c] qui nol i ne ) brhy To

a suspensi on o?nggg HWN %H}egtﬁﬂf%m@m% Hﬁ%ﬂ“) % rﬁ‘ﬁd‘ﬁ: déﬂﬂ‘ﬁy&eo@s

L/, L/ -di met hyl fseru‘tram&q -(2- éﬁem|btﬁw4%muﬁém@mﬁ@| (:17 $<P1|1Mbl qna@E
1- (2 phenyl et hyl - pi peri di nenet hanol i'n anhydr ous

L/, L/ - di methyl £ M@rmUGeN(N gmathylforraami &15 Hﬂ) nT he lﬁeéctms Myxiure &Pt room
emper at e T OLydBa HIKEGF orTHEAYOL O hiRed OTELNERIGHHGE g oo o
anhydrous L/, Livedi amcﬂekwumpwramtdea gdlation Jof jhe eadeat preparsdiCn Ek@mpkeact i on
nixture vas sti rr?f'Zar%m%%&(f) mg) in anhydrous N,N-dimethylformamide (15 ml)
preheated to 146°C. The reaction mixture was stirred at 146°C for
10 1 hour. After cooling, the mixture was poured onto ice and extracted
with ethyl acetate (3 x 50 ml). The combined organic phases were
washed with saturated NaCl solution (3 x 20 ml), dried over anhydrous
sodium sulfate and evaporated under reduced pressure. The residue
was chromatographed on a column of alumina (eluting with a 4/1 n-
15 hexane/ethyl acetate mixture) to give 680 mg (73%) of pure product
having the following characteristics:
solid, m.p. 90-93°C (n-hexane),
'H NMR (CDCls, § ppm): 1.61-1.66 (m, 8H); 1.94 (m, 3H); 2.12 (m,
2H); 2.65 (m, 2H); 2.86 (m, 2H); 3.12 (m, 2H); 4.49 (d, 2H); 4.54 (m,
20 1H); 7.21-7.45 (m, 9H); 7.74 (m, 1H); 7.90 (m, 1H).

5a) 4-{[1-(2-Phenyl)ethylpiperid-4-yllmethoxy}-2-isopropyl-2H-
pyrrolo[3,4-c]quinoline hydrochloride

A solution of hydrochloric methanol was prepared by dropwise

25 addition of acetyl chloride (2.67 mmol; 200 mg) to 10 ml of methanol

cooled in an ice bath. The solution was stirred gently for a few minutes,

followed by dropwise addition of a solution of the product prepared in

Example 5 (2.34 mmol; 1.0 g) in methanol (5.0 ml). Once the addition

was complete, the mixture was stirred at 0°C for 45 minutes, followed

30 Dby addition of anhydrous ethyl ether (about 200 ml) until precipitation of



7 hours 30 mnutes. After cooling, the reaction m xture was poured onto ice
and extracted with ethyl acetate (3 50 m ). The conbi ned organi c phases
wer e washwo 20iorhizaat ur at ed NaCl solution (3 20 m), dri @dTareeosasiryer ous
sodi um sul fate and evaporated under reduced pressure. The residue was
chromat ogr aphed on a columm of alumina (eluting with 4/1 n-hexane/ et hyl
acetate) to give 620 ng (68% of pure product having the follow ng
characteristics: solid, mp. 90-92 0C (bgmzene/ cycl ohexane), 1H NWVR (CDCl 3,
d ppm: 1.67 (m 2H); 1.94-1 .97 (m 3H); 2.17 (m 2H); 2.69 (m 2H); 2.90
gm 2|I:|)D; 3.1 5(m 2H); 3.98 (s, 3H); 4.49 (d, 2H); 7.20-7.42 (m 9H); 7.74
m 1H); 7.88 1H) . 5), 4- : ,
- (2-Phenyl ) et hﬁ%%ﬁ)\/ﬁ? éb%r}/%ét EBQ%@"‘ZO?’[Q(S‘SPO&? ﬂg% rP](c)f1 bof shed with

% 4-c] qui nol i nef ur@thgr efrern@l >62Iml)%n1:l GrléﬁH(uﬁde) Rxacmm-atmm:s fer CH2Ph)
0 a suspension of 60%NaH in raffin (7.7 ; 10 ng nhydr ous
L/, L/ - di met hyl 1R de §$‘ Fﬁ}’ ifaé’f aBHER &F iaé('@ol oot Y"Y

1- (2 phenyl et hbhgraﬁ@,g{%y%r@wémgaol (7.7 mol; 1.69 g) in anhydrous

L/, L/ -di met hyl f or mam de ( nm). The reaction mxture was stirred at room

t enper at ur edf or  $0lihi M é|§8 THQ&QA@'WP@E‘ ethedisppranaNolas added dropW| se to

Znﬁ%lrjf)lugnjf t heHN@%ﬁ%?%%@,&%SPHQS m) lr)rge—lhg<'515'§‘c%|32’térml)|1 I %I%e react i on
m xture was st |5H),e?l 86t3. qu fobt); 3.630(al; J ;Aﬂ 141 KHdodAHng,55 (ke Jn=F #AtQD Bznas
gf;;ﬁ?;’g}]gsggzkgpg&x JBELCY Wd By MRS % 2 OHY! 7808, GHIP! ned
7.95-8.16 (m, 3H); 10.93 (bs, 1H).
10
6) N-Phenyl-2-{4-[2-methyl-2H-pyrrolo[3,4-c]quinolin-4-yloxy-
methyl]piperid-1-yl}acetamide
(Compound of formula I: R1 = CHs; R2 = H; R3 = CONHPh)
To a suspension of 60% NaH in paraffin (30.8 mmol; 1.23 g) in
15 anhydrous N,N-dimethylformamide (60 ml) was added dropwise a
solution of N-phenyl-2-(4-hydroxymethylpiperid-1-yl)acetamide
(30.8 mmol; 7.65 g) in anhydrous N,N-dimethylformamide (60 ml). The
mixture was stirred at room temperature for 10 minutes. The alkoxide
thus formed was added dropwise to a solution of the product prepared
20 in Example 1e (8.8 mmol; 1.9 g) in anhydrous N,N-dimethylformamide
(60 ml) preheated to 146°C. The reaction mixture was stirred at 146°C
for 3 hours 30 minutes. After cooling, the mixture was poured onto ice
and extracted with ethyl acetate (3 x 150 ml). The combined organic
phases were washed with saturated NaCl solution (3 x 100 ml), dried
25 over anhydrous sodium sulfate and evaporated under reduced
pressure. The residue was chromatographed on a column of alumina
(eluting with a 2/1 n-hexane/ethyl acetate mixture) to give 2.9 g (77%) of
pure product as an oil.
'H NMR (CDCls, § ppm): 1.65 (m, 2H); 2.04 (m, 3H); 2.45 (m, 2H);
30 3.10 (m, 2H); 3.26 (s, 2H); 4.03 (s, 3H); 4.56 (d, 2H); 7.17 (t, J = 7.6 Hz;



washed with saturated NaCl solution (3 20 m ), dried over anhydrous sodi um
sul fate and evaporat ed under reduced pressure. The residue was

chr omat ogwvapbhedi1edilia col unm of alumina (eluting with a 2CI/Erh@2aseis et hyl
acetate mxture) to give 680 ng (73% of pure product having the follow ng
characteristics: solid, mp. 90-93 0C (n-hexane), 1H NVWR (CDClI 3, d ppm:
1.61 - 1 .66 (m 8H; 1.949 (m 3H); 2.12 (m 2H); 2.65 (m 2H); 2.86 (m
2H); 3.1 2 (m 2H); 4.49 (d, 2H); 4.54 (33-1H); 7.21 -7.45 (m 9H); 7.74
(m 1H); 7.90 (m 1H). 5a) 4-{[1

- (2- Phenyl ) et hyl pi peri d-4-yl ] net hoxy}-2-i sopropyl - 2Hpyrrol of

3,4-c]quinolin l,qrid d h
prepared by drgbanyzrg%;?tég'[(hbﬁl_ﬁf §<c’;1gcdé C{Iﬂnc Io%dgpﬁ’g}gbl(?n nifﬂ) 2@ mé?sto 10
m of methanol 1¢Qoled in an ice bath. The solution was stirred gently for a

few m nutes, followed by dropw se addition of a solution of the product
prepared in Exanple 5 (2.34 mmol; L &) in nethanol (5.0 m). Once the

addi tion was CO”BtheN-P'h%nm-ﬁt{W-[Q N@%hﬁ'f-ZFlfw#ré!b[@QQ:}B]QEndIfh-mylbkﬁs

fol l oned by addition of anhydrous ethyl" ether about unti |
preci pi tati2n onethyllpiperidedsydacetamide hMS’é’°§B|Q”%t ained was filtered off,

oot o “RabH SeRaEhtr AIdIBENIETC SrBina R Iwas, BRdMIEE by By 45C

for 6 hours. 630 roduct aV|ng t
charact eri sti cadditioa obtametycchlcride . %mmdl;%ammg)ctc( |5snb|0cbpyethanol

it ggrlzl zgpz%parégwedlm 'gln |c£aDt'§/5t9 dﬁ1e reé)é%@n mlxture (N gtir?ec?'g%%tlvzforfsal_');
few minutes, followed by dropwise addition of a solution of the amine
10 prepared in Example 6 (1.2 mmol; 500 mg) in methanol (3.5 ml). Once
the addition was complete, the mixture was stirred at 0°C for
45 minutes, followed by addition of anhydrous ethyl ether (about
100 ml) until precipitation of the salt was observed. After triturating at
room temperature overnight, the salt obtained was filtered off, washed
15 with anhydrous ethyl ether (3 x 2 ml) and dried under vacuum at 45°C
for 2 days. 420mg (75%) of pure product having the following
characteristics were thus obtained:
solid, m.p. 163-165°C (methanol),
'"H NMR (DMSO-d6, § ppm): 1.66-2.41 (m, 5H); 3.10-3.32 (m, 2H);
20 3.63(d, J = 11.39 Hz; 2H); 4.01 (s, 3H); 4.19 (d, J = 3.80 Hz; 2H); 4.53
(d, J = 5.61 Hz; 2H); 7.12 (t, J = 7.35 Hz; 1H); 7.28-7.50 (m, 4H); 7.59-
7.93 (m, 5H); 8.03 (dd, J = 7.43; 1.65 Hz; 1H); 10.14 (bs, 1H); 11.02 (s,
1H).

25 7) 4-[(1-Benzylpiperid-4-yl)methyloxy]-2-methyl-2H-pyrrolo[3,4-
c]quinoline
(Compound of formula VII: R1 = CHs; R2 = H)
(Compound of formula I: R1 = CH3, R2 = H, R3 = Ph)
To a suspension of 60% NaH in paraffin (16.1 mmol; 650 mg) in
30 anhydrous N,N-dimethylformamide (32 ml) was added dropwise a



5H); 2.86-3.47 (m 6H); 3.63 (d, J = 11.71 Hz, 2H); 4.55 (d, J = 4.03 Hz;
2H); 4.68 (septet, J = 6.59 Hz; 1H); 7.20-7.48 (m 7H); 7.80 (bs, 1H);

7.95-8. 1 WOo(2mo/@kH11 10.93 (bs, 1H). 6) PCT/EP2009/059216
L/ - Phenyl - 2- {4-[ 2- et hyl - 2H pyrrol o[ 3, 4-c] qui nol i n-4-yl oxynet hyl ] piperid-1
-yl }acetam de (Conpound of formula | : R1 =CH3; R2 = H R3 = CONHPh) To a

suspensi on of 60% NaH in paraffin (30.8 mmol; 1.23 g) in anhydrous

L/, L/-di methyl formam de (60 m) was addegy4dropw se a sol ution of

Al - phenyl - 2- (4- hydr oxynet hyl pi perid-1 -yl)acetam de (30.8 mml; 7.65 g) in
anhydrous L/, L/-dinethylformam de (60 m ). The m xture was stirred at room

Lemperature ! Siig o dtfct B R PR A umanel” B Mier s B R oC 1
anhydrous L/, Lbﬂdy@fwubylklﬂ‘(bdn‘ﬁ@ﬂwgiﬁor(r@mde) (3ﬁml1)e§hedmhxhurb4@@s stineedr aact i on

m xture was stlrred at 146C for, 3 ho nut es. After ooI|n
m xture was pofPQA BAPSTatHEe fgrd Gin %?e %N?XQ%PPSJ%F (gdﬁﬁj[

The conbi ned oyggilisePRASES s¥REiBnWBshed Wrbdugabwspdred NaCExémbletlm (3 100
m ), dried over anhydrous sodium sul fate and evaporat ed under reduced

pressure. The (&8immelwad Dhincaritustipupet-ameihvormamiee (82 am neated ut i ng
et hy oo S FIBLE R SRR LA R gl hahr e,
(m 2H); 3.10 @EGmddies.3AR6r (sqoll) ; thé. (mlx(uere Sidp; poubsl (ehto2keg ahdl7 (t, J
7 G50 Guitoded Wih Bhny? Ebetafe B8 < oo tiy7The QofindibigaiBnbdds 1H)
were washed with saturated NaCl solution (3 x 50 ml), dried over
10  anhydrous sodium sulfate and evaporated under reduced pressure. The
residue was chromatographed on a column of alumina (eluting with a
1/1 chloroform/petroleum ether mixture) to give 1.45 g (81.5%) of pure
product as an oil.
'H NMR (CDCl3, § ppm): 1.58-1.59 (m, 2H); 1.91-2.11 (m, 5H); 2.94-
15 3.02 (m, 2H); 3.59 (s, 2H); 4.02 (s, 3H); 4.50 (d, 2H); 7.31-7.39 (m, 4H);
7.77 (m, 1H); 7.92 (2m, 2H).

8) 4-[(1-Piperid-4-yl)methyloxy]-2-methyl-2H-pyrrolo[3,4-c]-
quinoline
20 (Compound of formula II: R1 = CH3; R2 = H)
To a solution of the product prepared in Example 7 (.35 mmol,
1.34 g) in methanol (150 ml) was added 10% palladium-on-charcoal
(200 mg). The mixture was stirred under an H, atmosphere at room
temperature and pressure for 4 days, a stream of H. being passed
25 through every 3 hours and 10% palladium-on-charcoal (200 mg) being
added every 24 hours. After filtering off the palladium on filter paper, the
solvent was removed under reduced pressure to obtain a residue, which
was chromatographed on a column of alumina (eluting with a 2/1
chloroform/methanol mixture). 410 mg (40%) of pure product were thus
30 obtained as an oil.



1H). 6a) L/-Phenyl-2-{4-[2-nmethyl-2H pyrrol o[ 3, 4-c] qui nol i n-4-yl oxynet hyl ]
pi perid-1-yl }acetam de hydrochl oride A solution of hydrochl oric nethanol
was prepawedotwoiesiopwi se addition of acetyl chloride ( PCTEP20m/084216 100 ng)
to 5 m of methanol cooled in an ice bath. The reaction mxture was stirred
gently for a few mnutes, followed by dropw se addition of a solution of
the am ne prepared in Exanple 6 ( 1 .2 mmol; 500 ng) in nethanol (3.5 m).
Once the addition was conplete, the m xtge was stirred at 00C for 45

m nutes, followed by addition of anhydrous ethyl ether (about 100 ml) until
precipitation of the salt was observed. After triturating at room

t enperat ure overn a t f th
anhydr ous et hyl Iflﬂ\@}llR(@f@Cﬁ.l§pgﬁr§ rlpegé’e@nef QH} %zgéggﬁggﬁdﬁwdays
420 mg (75% oB.28i(me, Qt—t)dum (x\3H)g 4t 4@ 4150l (dngHp K:Baﬂa«t'l émi, sH)c 3. 74@r e t hus
obt ai ned: solid, mp. 3- C (et hanol ), 1H NWVR (DVSO-d6, d ppm:

1HY; 7
1.66-2.41 (m S0): 31 ('S“é m 2H): 3.63 (d, J = 11.39 Hz; 2H): 4.01 (s,
3H); 4.1 9 (d, J = 3.80 Hz; 4.53 (d, J =5.61 Hz; 2H); 7.1 2 (t, J =

7.35 Hz 1 7.287504{ 7.59- 7.93 I—P 803(dd,J=7.43;
165 t5. 1§ 1oBahEtme, %mq@e@wu@genmeca%ow fta
- Benzyl pi peri d- 41yl ) get fydsaxiiom? - BBt {2 itoRdth N tndefiec IRy RO! 1y
(52.5 mmol; 9.7g) in anhydrous ethanol (57 ml) was added
concentrated sulfuric acid (3.0 ml). The mixture was stirred at reflux for
2 hours 30 minutes. After cooling, the ethanol was removed under
10 reduced pressure and the crude product obtained was dissolved in
chloroform (200 ml). The organic phase was washed first with 1N NaOH
(100 ml) and then with saturated NaCl solution (3 x 100 ml). After drying
over anhydrous sodium sulfate and removing the solvent under reduced
pressure, 12.0 g (100%) of pure product were thus obtained as a pale
15  yellow oil.
'H NMR (CDCls, § ppm): 1.42 (t, 3H); 2.74 (t, 2H); 3.34 (t, 2H); 4.39
(g, 2H); 7.55 (m, 2H); 8.04 (m, 2H).

8b) 4-(2-Bromoethyl)benzeneamine

20 To a solution of 4-nitro-1-(2-bromoethyl)benzene (13 mmol; 3.0 g) in
ethyl acetate (200 ml) was added 10% palladium-on-charcoal (500 mg).
The resulting suspension was placed under an H, atmosphere in a Parr
hydrogenator at 70 psi at room temperature for 4 hours. At the end of
this period, the suspension was filtered through a filter paper and the

25 solvent was evaporated off under reduced pressure to give 2.81 g of
amine (46.8%) as an oil, which was used for the following reaction
without further purification.

8c) N-[4-(2-Bromoethyl)phenyl]lacetamide
30 To a suspension of 4-(2-bromoethyl)benzeneamine prepared in



(Compound of formula VII: R1 = CH3; R2 = H) (Conpound of formula I
CH3, R2 = H R3 = Ph) To a suspension of 60% NaH in paraffin ( 16.1
650 ng) iwoantwde@us L/, L/-dinmethyl formam de (32 nm) wa®Cadgwke@Idsvpan se

asol ution of (

1- benzyl - 4- pi peri dyl ) net hanol (16.1 mml; 3.32 g) in

anhydrous L/, L/-dinnethylfornnannide (32 ml). The m xture was stirre
roomtenperature for 10 m nutes. The al koxi de thus forned was added

dropwi se to a solution of the product prgpared in Exanple le (4.6 mol; 1.

g) in anhydrous L/, L/-dinmethylformam de (32 nl) heated to 146C. The
reaction mxture was stirred at this tenperature for 1 hour 30 m nut

After cooling,
acetate (3 100

ey LR Ao §n e EL 20 SR AR IR V% o

R 1
mol ;

d at

es.
hyl

0

Nagl sol Et i og (8.230g;M 2. ATrfl]moﬁa)d mO?Ud mnhrydce)tbatrsmh mmagmmt waarmblceaoapor at ed
under reduced pressure. The resi

al umna (el uti ﬁb‘ Wchj -Fhae m')fu%W@ﬁgﬁWﬁ#%ﬁWitgnegﬁﬂ\%g (%02?69851 'tllgpeg
1.45 g (81 . 5%oﬁfb|rﬁéﬂ %r@érﬂé‘%as@’é \ﬁ@ré)Washél’ﬂ WIVR safdPetedl NaaQIRsBlutich 58- 1

.59 (m 2H);

91 -2

(s, 3H): 4.%0 (31 mmlﬁ 1ed7<wr(amhmuws ur(nmsH&iH)e amdgqumr;q

4-[(1 -Piperid

( Conpound of fofirdrﬁg} ME{?{C'%&@?&UWE%M@@&F&&?@% V%ns 8%‘%@59%

prepared i n Exaojinen Df(silda getoting with ethyl acetate) to give 620 mg (51%) of
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30

product:

solid, m.p. 135-136°C (benzene),

'H NMR (CDCls, § ppm): 2.25 (s, 3H); 3.19 (t, 2H); 3.59 (t, 2H); 7.22
(d, 2H); 7.50 (d, 2H).

8d) 4’-(2-Bromoethyl)methanesulfonanilide

To a solution of 4-aminophenylethyl bromide (5 mmol; 1.0g) in
anhydrous THF (25 ml) was added triethylamine (6.6 mmol; 0.744 g;
0.81ml). To the mixture placed in an ice bath was added
methanesulfonyl chloride (6 mmol, 0.687 g; 0.46 ml). The mixture was
stirred at room temperature for 45 minutes and then diluted with water,
acidified with 1N HCI to acidic pH, and extracted with ethyl acetate. The
combined organic phases were washed with saturated NaCl solution
and dried over anhydrous sodium sulfate. The solvent was removed
under reduced pressure to give 1.18 g of crude product as a yellow oil.
The crude product was chromatographed on a column of alumina
(eluting with a 1/1 ethyl acetate/chloroform mixture) to give 580 mg
(41%) of product having the following characteristics:

solid, m.p. 115-116°C (toluene/hexane),

'H NMR (CDCls, § ppm): 3.07 (s, 3H); 3.21 (t, 2H); 3.61 (t, 2H); 6.40
(s, 1H); 7.25-7.29 (m, 4H).

8e) 4-(2-Bromoethyl)benzyl alcohol

Ive

4.02
8)

duct



1.34 g) in nethanol ( 150 m) was added 10% pal | adi um on-charcoal (200 np).
The m xture was stirred under an H2 at nbsphere at roomtenperature and
pressure worow/dass, a stream of H2 bei ng passed t hr ouglCeEre§09d®sd2oar s and
10% pal | adi um on-charcoal (200 ng) being added every 24 hours. After
filtering off the palladiumon filter paper, the solvent was renoved under
reduced pressure to obtain a residue, which was chromat ographed on a col um
of alumna (eluting with a 2/1 chl orof orgfaoethanol mxture). 4 10 ng (40%
of pure product were thus obtained as an oil. 1H NVR (CDCI 3, d pprr) 1.47-1
.57 (m 2H); 1.91 -2.29 (m 5H); 3.1 1- 3.28 (m 2H); 4.03 (s,

4.46-4.51 (d, 2 7. 30- ( 4 Et hyl
4- (2-chl or oet hy:_br eﬂz%%@@&é\%&gf éﬂ’gn'[f (% g&égér@{%%ggf”?%n%%r&d@ Tl_ﬁa) Y
4t§] 2- clhl ?g geﬁn hy$Dbﬁ|r)zwoeacad tdQRgl was a@géd(@rfapﬁnmlsolaudw 9J math@ndy@r ous

et hano ed concentrate uric aci 3.0 ture
was stirred at %'T‘Pﬁ% BB?”@WFQO@E? a1 be% 4Afmg}0cfh5;b|qrw§d Qq"?etfﬁ@a)r(]or
was renoved ungeg oraguce FPéé’é?cﬁjH enikiiftet RASCELNEd PloPd9 Fhinaftisakbh edonAs

di ssolved in chloroform (200 m). The organi c phase was washed first with

IN NaCH ( 190 temparaiutenend.after adeing ineewasdtiereeithioush g Bugooemilier. Aft er
L OV 20 T B i PR d g Aol EER W b O BBty FBLigHRYRdS | educed

pressure, 12.0 obtai ned as a pa
yel | ow oi | . 1HeNWE?cI(edD@trsetrd/I pped)ate (3 22100t ml)3Fhe camiAngd prganic pBa% (t
2H); 4.39 were washed with saturated NaCl solution, dried over sodium sulfate
and evaporated under reduced pressure. 800 mg (82.6%) of pure
10  product were thus obtained as an oil.
'H NMR (CDCls, § ppm): 3.22 (t, 2H); 3.62 (t, 2H); 4.72 (s, 2H); 7.25-

7.39 (m, 4H).

8f) 4-(Methoxymethyl)phenylethyl bromide
15 To a suspension of 60% NaH in paraffin (13.9 mmol; 0.56 g) in THF
(20 ml) cooled to 0°C was first added, dropwise, a solution of 4-(2-
bromoethyl)benzyl alcohol (9.25 mmol; 1.99 g) in THF (20 ml) in an ice
bath, followed by iodomethane (13.9 mmol; 1.972 g; 0.86 ml). The
mixture was stirred at room temperature for 1 hour 30 minutes, after
20 which it was poured into water and extracted with ethyl acetate. The
combined organic phases were washed with saturated NaCl solution
(3 x 20 ml), dried over anhydrous sodium sulfate and evaporated under
reduced pressure. The residue was chromatographed on a column of
alumina, eluting with ethyl acetate, to give 1.38 g of product as an oil
25 (65%).
'H NMR (CDCls, § ppm): 3.24 (t, 2H); 3.44 (s, 2H); 3.64 (t, 2H); 4.50
(s, 3H); 7.25-7.47 (m, 4H).

8g) Isochroman-1-one
30 To a solution of isochroman (5.0 g; 37.3 mmol) in dichloromethane



(g, 2H); 7.55 (m 2H); 8.04 (m 2H). 8b) 4-(2-Bronvethyl)benzeneam ne To a
solution of 4-nitro-1 -(2-bronoethyl)benzene ( 13 mmol; 3.0 g) in ethyl
acet at e (MOQorho12amas added 10% pal | adi um on-char coal (50@0THEFR09/DEER16

resul ting suspensi on was placed under an H2 atnosphere in a Parr
hydrogenator at 70 psi at roomtenperature for 4 hours. At the end of this
period, the suspension was filtered through a filter paper and the sol vent
was evaporated off under reduced pressw®gto give 2.81 g of ami ne (46.8%
as an oil, which was used for the follow ng reaction w thout further
purification. 8c) /V-[4-(2-Bronoethyl)phenyl]acetam de To a suspension of

oyt tdine (1 ST NTERG R oF, Bolf b APekio WesSodded. dvar it R e oo

an ice bath fohoffbgenestiesmixtae afldrdaddiliiiCpermbarganate uaed waanganesect ed
ani c ases wer shed with

with ethyl acetate ( ). The conbined or

sat urat ed NaCl 9&¥qg ﬁ%‘ﬁggﬁ%%oa ri]f:)? ragg; WW@Pg%ﬂHQ&%QQGQO\HP%ﬁ?ﬁW ate and
evapor at ed undep HRIERFobFERTHEEatltBE TREUIRpRNSBUCHaS HltBratethroagh UM i fi ed
on a colum of silica (eluting with ethyl acetate) to give 620 ng (51 % of

product : sobi dBlghper filts- ThecDlyeunyameyapamtedvri Loder sedrashpessores (s,
3H; 3.1 9 (t, ﬁ@r}’&‘ﬁg%g}séf (Tcru%@rprpla%tg@@b%), Aiich §az skt fol e fofi8lving

4' - (2-Bronoeth onari
reaction without further purification.

8h) Methyl 2-(2-chloroethyl)benzenecarboxylate
10 A mixture of isochroman-1-one prepared in Example 8g (3.0 g;
20.2 mmol) and PCls (20.4 mmol) was thermostatically maintained at
150°C for 30 minutes. The POCI; thus formed was evaporated off, and
methanol (15 ml) was then added. The reaction mixture was stirred at
room temperature for 3 hours. The solvent was evaporated off to give a
15 crude product, which was chromatographed on a column of silica,
eluting with a 1/3 ethyl acetate/n-hexane mixture. 2.16 g (54%) of pure
product were thus obtained as an oil.
'H NMR (CDCls, § ppm): 3.23 (t, 2H); 3.71 (t, 2H); 3.95 (s, 3H); 7.32-
7.35 (m, 2H); 8.04-8.06 (m, 2H).
20
8i) 4-(2-Bromoethyl)benzenesulfonyl chloride
To a solution of 2-bromoethylbenzene (10.0 g; 54 mmol) in 16 ml of
chloroform placed at a temperature of 0°C was added dropwise a
solution of chlorosulfonic acid (162 mmol, 18.87 g; 10.82 ml) in 11 ml of
25 chloroform. After 15 minutes at 0°C, the reaction was maintained at
room temperature for 3 hours. The reaction mixture was poured onto
ice, and the aqueous phase was extracted with chloroform. The
combined organic phases were washed with saturated sodium chloride
solution and dried over anhydrous sodium sulfate. The solvent was
30 evaporated off to give 12.34 g of crude product, which was purified by



To a solution of 4-am nophenylethyl bromde (5 mmol; 1.0 g) in anhydrous
THF (25 m) was added triethylamne (6.6 nmol; 0.744 g; 0.81 m). To the
m xt ure pwvacen/iipsian i ce bath was added net hanesul f onyl PChIEPROOIO5266 nTroI |
0.687 g; 0.46 nm). The m xture was stirred at roomtenperature for 45

m nutes and then diluted with water, acidified wwth 1IN HCI to acidic pH,
and extracted with ethyl acetate. The conbi ned organi c phases were washed
with saturated NaCl solution and dried o3@c anhydrous sodi um sul fate. The
sol vent was renoved under reduced pressure to give 1.18 g of crude product
as a yellow oil. The crude product was chromatographed on a col um of

alumna (eluting wit 1 ethy t chl for 1 sve 580
o (41 99 of promeealkstigofie el ot ERa Plbd: FLf; dloefam 378D
115-1 16C (t ol yrngy. Mesgreductldbtbived(Wd¥ LiSed dormtheifoll@nidg reacti@tHyithndul (t,
2H); 3.61 (t, 2|—r|l; 6.4_(% gs, 1H); 7.25-7.29 (m 4H). 8e)

4- ( 2- Br omoet hy [YHEIRHTIERESMol To a suspension of LiAlH4 (4.5 mmol; 0.172 g)
in anhydrous THF (5.0 m) cooled to 0 C was added dropw se a sol ution of
met hyl 4-(2- bronoet hyl)benzenecarboxylate ( 1 .0 g; 4.1 mmol) in anhydrous
THE ( 10.0 #1). Shet-(&Eromaethyhbanzengsulionamide for 5 ninutes at room

|eTPSLL U e TELA SEIRGH A0k Aol L Er SR n o epgldd e
extracted wi t hireEkRginpbe 8t @.@ g( 35200rmdl) in THE (¢ oiGbinhdd®.2 myaol) ccqethed tas wer e
washed with Satoué%v%% aNoa eld 8 %Hftiioﬁ%f a%#n%ﬁiu?ﬁ’%&d?o%&eum .§’I’|gf; %5?4 mmol,
1.71 ml). The reaction took place immediately. The reaction mixture was
10 diluted with water and filtered through a Gooch filter, to give 7.0 g of
crude product, which was purified by chromatography on a column of
silica, using chloroform as eluent. 570 mg (18% yield) of a product
having the following characteristics were thus obtained:
white solid, m.p. 115-116°C (ethanol),
15 'H NMR (CDCl3, 8 ppm): 3.24 (t, 2H); 3.58 (t, 2H); 7.37 (d, 2H); 7.91
(d, 2H).

9) 4-{[1-(2-(4-Morpholinyl)ethyl)piperid-4-ylmethyloxy}-2-methyl-
2H-pyrrolo[3,4-c]quinoline
20 (Compound of formula I: R1 = CHs; R2 = H; R3 = CHz-N-morpholine)
To a solution of the product prepared in Example 8 (1.3 mmol,
380mg) in absolute ethanol (12ml) were added 4-(2-
chloroethyl)morpholine hydrochloride (1.3 mmol; 240 mg) and sodium
bicarbonate (3.64 mmol; 310 mg). The mixture was stirred at reflux for
25 3 hours 15 minutes. After cooling, the solvent was removed under
reduced pressure. The residue was taken up in water (50 ml) and
extracted with ethyl acetate (3 x 50 ml). The combined organic phases
were washed with saturated NaCl solution, dried over sodium sulfate
and evaporated under reduced pressure to give 480 mg (90%) of
30 product as an oil.



and evapor ated under reduced pressure. 800 ng (82.6% of pure product were
thus obtained as an oil . 1H NWR (CDCI 3, d ppm: 3.22 (t, 2H); 3.62 (t,
2H) ; 4. 72W020108Hp6117. 25- 7.39 (m 4H). 8f) 4-( Met hoxynePRFIEPpIveay2ec hyl
brom de To a suspension of 60% NaH in paraffin ( 13.9 mmol; 0.56 g) in THF
(20 M) cooled to 0 C was first added, dropw se, a solution of 4-(2-

br onoet hyl ) benzyl al cohol (9.25 mml; 1.99 g) in THF (20 m) in an ice
bath, followed by iodonethane ( 13.9 mmw4@-1.972 g; 0.86 m). The m xture
was stirred at roomtenperature for 1 hour 30 m nutes, after which it was
poured into water and extracted with ethyl acetate. The conbi ned organi C

P hhyar ous. sodr am SUMME (85 R annNakea CheP b addr kel 2R esi aue
was chromat ogr 2phed.5o(ra, 4B|I)um630(mﬁnum 309 @h,uRHNG3.WBt(m,e4H)14.6846ate, to
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| sochroman- 1-one To a solution of isochroman (5.0 g; 37.3 Mol ) in
di chl oronet hane(465 m) stirred at roomtenperature was added, over

mnutes, a honog8akous nidxiin(2- (GfMBm@mﬂ)ﬁtbﬂ)ﬁﬂ?ﬂjﬁiﬁtﬂ]"ﬂﬂﬁ’!’rﬁ?‘a@aﬁ‘ese
di oxi de (74. GOngéthgpz?lué%ﬁo]ﬁﬂgl mﬁoﬁ%%b?ﬁ'&méﬂ' ned was left for 18

hours at roomte enS| on tered through a
A solution of hydrochlorlc methanol was prepared by dropwise

addition of acetyl chloride (1.68 mmol; 120 mg) to 3.2 ml of methanol
cooled in an ice bath. The mixture was stirred gently for a few minutes,
10 followed by dropwise addition of a solution of the amine prepared in
Example 9 (0.76 mmol; 310 mg) in methanol (4.2 ml). Once the addition
was complete, the mixture was stirred at 0°C for 45 minutes, followed
by addition of anhydrous ethyl ether (about 65 ml) until precipitation of
the solvent was observed. After triturating for 2 days, the salt obtained
15  was filtered off, washed with petroleum ether (3 x 2 ml) and dried under
vacuum at 45°C for 1 day. 150 mg (41%) of pure product having the
following characteristics were thus obtained:
yellow solid, m.p. 190-192°C (isopropyl ether/isopropanol),
'"H NMR (DMSO-d6, § ppm): 1.71-2.01 (m, 2H); 2.16-2.48 (m, 3H);
20 2.94-3.14 (m, 4H); 3.19-3.39 (m, 4H); 3.57 (t, J = 7.31 Hz; 2H); 3.81 (d,
J = 12.57 Hz; 2H); 3.97 (t, J = 4.38 Hz; 3H); 4.01 (s, 3H); 4.42 (d, J =
5.70 Hz; 2H); 7.42 (d, J = 1.75 Hz, 1H); 7.45-7.58 (m, 4H); 7.61 (s, 1H);
7.78 (d, J =7.75 Hz; 1H).

25 10)  4-[(1-(4-Nitrophenylethyl)piperid-4-yl)methyloxy]-2-methyl-
2H-pyrrolo[3,4-c]quinoline
(Compound I: R1 = CHs; R2 = H; R3 = CH,-CeH4-(4-NO2))
To a solution of the product prepared in Example 8 (2.2 mmol,
0.65 g) in DMF (5 ml) was added 4-nitrophenylethyl bromide (2.6 mmol,
30 0.61g) and KxCOs3 (6.6 mmol; 0.91 g). The mixture was stirred at 70°C



Bchner filter. The solvent was evaporated off under reduced pressure to
give 4.42 g of crude product (80%, which was used for the foll ow ng

reacti on wothwut2diar t her purification. 8h) Mt hyl PCT/EP2009/059216

2- (2-chl oroet hyl ) benzenecar boxyl ate A m xture of isochroman-1 -one prepared
in Exanple 8g (3.0 g; 20.2 mml) and PCI5 (20.4 nmol) was thernostatically
mai nt ai ned at 1500C for 30 m nutes. The POCI 3 thus forned was evaporated
of f, and nmethanol ( 15 m) was then addeg{ -The reaction m xture was stirred
at roomtenperature for 3 hours. The solvent was evaporated off to give a
crude product, which was chromat ographed on a colum of silica, eluting

wer e thus obt aldeaugp Bin S ARGHEIES; ufe diyfh bas dyyfia REERARECTITT
4 (2- Br onoet hy Py berranesut fanyl chlor . do To 8 sol it Lon oi 2-be aroet hyl
benzene ( 10. %%ﬁa@g PhR8ES W%él%a%e%wﬂerﬁagwr@f%fwaﬁlé%ﬁ% (ix %50@ r gt ure

of 00C was addgped" QM SRiidmSal i UMdOEya3Bratees Uhdaniddreddoresdre Bl
18.87 g; 10.82 m) in 11 m of chloroform After 15 m nutes at 00C, the

reaction wed n@ivetachste priodushwhiehp@sahiematearaghedens CatHey @iagliceon
chi orof orm Tnic SRg Mt b otr Aol AR R e o R S 82 2 o um
chl ori de sol ut iobpusnpradivicedavingthafdiiodviog chacaditenstes! f at e. The sol vent was
yellow solid, m.p. 157-159°C (toluene/cyclohexane),
'H NMR (CDCls, § ppm): 1.65 (m, 2H); 2.00 (m, 3H); 2.19 (m, 2H);
10 2.72 (t, J = 8.2 Hz; 2H); 3.02 (t, J = 8.2 Hz; 2H); 3.12 (m, 2H); 4.03 (s,
3H); 4.53 (d, 2H); 7.32-7.47 (m, 6H); 7.78 (m, 1H); 7.93 (2dd, J = 8.1

Hz; J = 1.1 Hz; 2H); 8.20 (d, J = 8.7 Hz; 2H).

11) 4-[(1-(4-Aminophenylethyl)piperid-4-yl)methyloxy]-2-methyl-
15  2H-pyrrolo[3,4-c]quinoline
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CeHas-(4-NH>))
To a solution of the product prepared in Example 10 (1.4 mmol,
0.61 g) in ethyl acetate (100 ml) was added 10% palladium-on-charcoal
(200 mg). The mixture was stirred under an H, atmosphere at room
20 temperature and pressure for 4 hours. A further portion of 10%
palladium-on-charcoal (100 mg) was then added, and the mixture was
left under an H, atmosphere at room temperature and pressure for
19 hours, a stream of Hy being passed through every 3 hours. The
mixture was then filtered under vacuum on a Merck RP18 cartridge to
25 remove the palladium, and the solvent was removed under reduced
pressure, to give 0.57 g (99%) of pure product having the following
characteristics:
yellow solid, m.p. 150-152°C (toluene/cyclohexane),
'H NMR (CDCls, § ppm): 1.69 (m, 2H); 1.98 (m, 3H); 2.21 (m, 2H);
30 2.69 (m, 2H); 2.87 (m, 2H); 3.20 (m, 2H); 3.64 (bs, 2H); 4.04 (s, 3H),



evaporated off to give 12.34 g of crude product, which was purified
bychr omat ography on a colum of silica, eluting with chloroform (76%
yi el d). TWe2prigde@tt obt ai ned was used for the foll ow ngPCeaPRIOM59%I16 hout
further purification. 8)j) 4-(2-Bronpethyl)benzenesul fonam de To a sol ution
of 4-chl orosul fonyl -1- (2-bronoet hyl ) benzene prepared in Exanple 8i (4.0 g;
152 mol) in THF ( 1 .76 m; 15.2 mmol), cooled to 0 C, was added a

sol ution of amoni um hydroxide ( 1 .51 g4230.4 nmol, 1.71 m). The reaction
took place inmediately. The reaction m xture was diluted with water and
filtered through a Gooch filter, to give 7.0 g of crude product, which was

purified by chr rap 0 ol .Sid4 ca,, usi chl,r S
Gllent - 570 oA Crol oDl P o0R: & TR sl S He B e i 7 o277
characteri sti cmyaHg; T.M0gddbl & NIz wWhict B2 H;i2H);n7.93 (2d8- 4 =18TZ Hzthanol ),
1H NW\R (CDCI 3, d ﬁ'@p ’BI 24 (t, 2H); 3.58 (t, 2H); 7.37 (d, 2H); 7.91 (d,
2H) . 9) 4-{[1- (‘21--2 1 hol i nyl ) et hyl ) pi peri d-4-yl ] net hyl oxy}- 2- net hyl -
2H pyrrol o[ 3, 4-c] qui noline (Conmpound of formula |l : R1 =CH3; R = H R3 =
CH2- L/ -nmorpholine) To a solution of the product prepared in ExanPI e 8 (1
.3 mmol ; 389 ny) 11a) ét{(;b(wmmmquthygpmgrl%érﬂ)@&H&\doxykaﬂe hyl-

chl or oet hyl ) nonphal i l i oDl ; 240 ng) and sodi um

bi car bonat e (S&ZQB#T@FO[%‘PEf%)ghhgwyd%agpﬁbr%s stirred at reflux for 3
hours 15 m nut esA Abtudioncodl hydrpchlbec soleffeartol waasr prapased ulbyledropwise

addition of acetyl chloride (1.86 mmol; 140 mg) to 7.0 ml of methanol

cooled in an ice bath. The mixture was stirred gently for a few minutes,
10 followed by dropwise addition of a solution of the amine prepared in
Example 11 (0.84 mmol; 350 mg) in methanol (5.6 ml). Once the
addition was complete, the mixture was stirred at 0°C for 45 minutes,
followed by addition of anhydrous ethyl ether (about 70 ml) until
precipitation of the salt was observed. After triturating for 3 hours, the
15  salt was filtered off, washed with ethyl ether (3 x 2 ml) and dried under
vacuum at 45°C for 2 days. 390 mg (95%) of pure product having the
following characteristics were thus obtained:
yellow solid, m.p. 165-167°C (isopropy! ether/isopropanol),
'"H NMR (DMSO-d6, § ppm): 1.66-1.94 (m, 2H); 1.96-2.29 (m, 3H);
20 2.86-3.89 (m, 8H); 4.00 (s, 3H); 4.49 (d, J = 6.04 Hz; 2H); 7.22-7.46 (m,
6H); 7.63-7.76 (m, 2H); 7.80 (d, J = 1.83 Hz; 1H); 8.01 (dd, J = 7.50;
1.65 Hz; 1H); 10.00 (bs, 3H); 10.68 (bs, 1H).

12) Ethyl 4-[2][4-[O-(2-methyl-2H-pyrrolo[3,4-c]quinolin-4-yl]-
25 methoxypiperid-1-yllethyl]benzoate
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHas-(4-
CO:EL))
A mixture of the product prepared in Example 8 (1.79 mmol; 0.53 g),
ethyl 4-(2-chloroethyl)benzenecarboxylate prepared in Example 8a
30 (8.97 mmol; 1.91g), Nal (8.97 mmol; 1.34g) and triethylamine



reduced pressure. The residue was taken up in water (50 m) and extracted
with ethyl acetate (3 50 m ). The conbi ned organi c phases were washed with
sat ur at edwlaio/aediut i on, dried over sodium sul fate and eCcapre@vashunder
reduced pressure to give 480 ng (90% of product as an oil.1H NWR (CDCl 3, d
ppm: 1.61 (m 2H); 1.89-1 .97 (m 3H); 2.13 (m 2H); 2.56 (m 4H); 2.63
(m 4H); 3.09 (m 2H); 3.78 (m 4H); 4.03 (s, 3H); 4.49 (d, 2H); 7.32-7.46
(m 4H); 7.78 (m 1H); 7.93 (m 1H). 9a)43-

4-{[ 1- (2- (4- Morphol i nyl)ethyl) pi perid-4-yl]nethyl oxy}- 2-

met hyl - 2H- pyrr ol 0[3 4-c] qui noline hydrochl oride A solution of hydrochloric

nmet hanol was p Y, 8 mmmol ;
120 mgy to 3. o7 arrelaEh S eRir Bt 2:b R B2 AR S ot ot

St: rred gePt | derOTZ aoﬁ@NA(ﬂe’nLdo@ad ngf el mmd?zadrpmmctmtedﬂbter G20@ Ml R
solution of the am ne are 3 10 I n

met hanol (4.2 ANy e e h‘@'t%o%tm 8ﬁe{£‘% (& 85@')3 Q'iqﬁpngeﬂﬁg'csti rred
at 00C for 45 rﬁh%é@swerfeobkf?é‘@t@dbwmdqthH@T @& x BOMYr RUBxRAEY theetinar (about
65 m) until precipitation of the solvent was observed. After triturating

for 2 days,5t h@r@ae,tlndbeéorm@@fmscvlld nygreahlerige. Fagseld Hiyshiopeedaim et her
(3 2 m) and d'ﬂﬁﬁc@ﬂfﬁﬁaé’&c\%r{@ %mﬁ%@df d teSRY: w&f?goﬂﬂg( é&rb&ﬂaﬂaft ure
OW ng charac

product having erls I'cS were thus obtalned:
solid, mp. 19@Gikhliag0ogH( |asdpextp@f¢teétmm|W|dpre£blp)dna¢etate1|(-8 MR (ﬂDNgd}eJIG d

Fﬁ]n) 4H)1 7%_ 5% ?)%Lgérg% Qﬁggngeﬁidr?eﬁq%@ é@yd(@s SOdI m sulf}:nte SHH tﬁl&blvghtl 9-3.39
was removed under reduced pressure. The crude product thus obtained
10 was chromatographed on a column of alumina (using chloroform as
eluent) to give 430 mg (51%) of pure product having the following
characteristics:
brown oil,
'H NMR (CDCl3, § ppm): 1.44 (t, 3H); 1.65 (m, 2H); 1.98 (m, 3H);
15 2.18 (m, 2H); 2.70 (t, 2H); 2.97 (t, 2H); 3.14 (m, 2H); 4.01 (s, 3H); 4.42
(9, 2H); 4.52 (d, 2H); 7.32-7.46 (m, 6H); 7.78 (dd, J = 8.1 Hz; J = 1.1
Hz; 2H); 7.92 (dd, J = 8.1 Hz; J = 1.1 Hz; 2H); 8.02 (d, J = 8.4 Hz; 2H).

12a) 4-[2-[4-[O-(2-Methyl-2H-pyrrolo[3,4-clquinolin-4-yljmethoxy-
20 piperid-1-yllethyllbenzoic acid
(Compound of formula I: R1 = CHs3; R2 = H; R3 = CH2-CgHs-(4-
CO2H))
To a solution of the product prepared in Example 12 (0.42 mmol,
0.2g) in 2.4 ml of 1/1 THF/EtOH was added 1N NaOH (1.02 mmol,
25 1.0 ml). The mixture was stirred at room temperature for 17 hours. 1N
HCI was then added to pH 7 and the solid thus formed was filtered off.
50 mg (27%) of pure final product were thus obtained.
Solid, m.p. 155-166°C (ethanol),
'H NMR (DMF-d7, § ppm): 1.53 (m, 2H); 1.93 (m, 3H); 2.23 (m, 2H);
30 2.74 (m, 2H); 2.97 (m, 2H); 3.17 (m, 2H); 4.13 (s, 3H); 4.48 (d, 2H); 7.36



J =12.57 Hz; 2H); 3.97 (t, J = 4.38 Hz; 3H); 4.01 (s, 3H); 4.42 (d, J =
5.70 Hz; 2H): 7.42 (d, J = 1.75 Hz, 1H); 7.45-7.58 (m 4H): 7.61 (s, 1H);

7.78 (d, Wo=20in/0d%1Hz; 1H). 10) PCT/EP2009/059216
4-[(1-(4-N trophenyl et hyl ) pi peri d-4-yl ) met hyl oxy] - 2- net hyl -
2H-pyrrol o[ 3,4-c]Jquinoline (Conpound | : R1 =CH3; R = H R3 =

CH2- C6H4- (4-NO 2)) To a solution of the product prepared in Exanple 8 (2.2
mmol; 0.65 g) in DM (5 nl) was added 4-smtrophenyl ethyl brom de (2.6 nmol;
0.61 g) and K2CO3 (6.6 nmol; 0.91 g). The m xture was stirred at 700Cfor 2
hours 45 mnutes. After cooling, the m xture was diluted with water (20 m)

and extracted w.t t C t ) d argan ases
wer e washed w X\A’W Egﬁuféll’?'e@ﬁ%& ?34(%13(\??90213(13Hg%nf eJd J\g/ggrl_lzsgdl um

sul fate and eva@m®y @, &d= vralEE; 2ERUGCEQ (v, e!‘rﬁ)u8®8t(m,g|||-1/)e8a)1c(rd,|de= Brioduct ,

whi ch was chrommt ographed on a colum of silica (eluting wth a 10/1

chl or of or m met Kahol m xture) to give 0.62 g (62% of pure product having
the follow ng characteristics: yellow solid, m p 157 1 590

(tol uene/ cycl ohexane), 1H NVR (CDClI3, d rr) 5 (m (m 3H)
2.19 (m 2%); 213 (t 4[1(1=(48A9eﬂamldgnhenylemyt)plpeJld.-48vltmr=|£hylgxy1 23 1

(m 2H); 403 7.47 (m 6H; 7.78 (m 1H); 793
(2dd, J ethﬁm’” 6¥Lﬁ§z‘§[§2ﬁ-§m‘§"§83§d, J =87 H 2H. 11) 4-[(1
-(4- Anm nophenyl e{@gimppupdrofdfotmulld ety IFo0H3; Raret R3 = CHy-CgHs-(4-

2H pyrrol o[ 3, 4- Bicﬁ_?l)ine (Conpound of fornmula | : R1 =CH3; R = H R3 =
CH2- O6H4- ( 4- NH ()9 3))

To a solution of the product prepared in Example 8 (1.5 mmol,
10 440mg) in 2-butanone (20ml) was added 4'-acetamido-2-
bromoethylbenzene prepared in Example 8c (380 mg; 1.6 mmol). The
mixture was refluxed for 1.5 hours. Triethylamine (161 mg; 1.6 mmol,
0.2 ml) was then added and the mixture was stirred for 1.5 hours, and
then cooled to room temperature, diluted with water and extracted with
15 2-butanone. The organic phase was dried over anhydrous Na>SOa.
Finally, the solvent was removed under reduced pressure to give a
crude product, which was chromatographed on a column of Al>QOs,
eluting with ethyl acetate, to give 250 mg (40%) of product having the
following characteristics:
20 solid, m.p. 145-146°C (ethanol/hexane),
'H NMR (CDCl3, § ppm): 1.64-1.76 (m, 4H); 1.99-2.02 (m, 2H); 2.23-
2.24 (s, 3H); 2.93-2.95 (m, 2H); 2.97 (m, 2H); 3.26 (m, 2H); 4.04 (s, 3H);
4.53-4.54 (d, 2H); 7.18 (m, 1H); 7.22-7.24 (m, 2H); 7.35 (m, 1H); 7.39
(m, 3H); 7.77-7.79 (m, 1H); 7.93 (dd, 1H).
25
14) 4-[(1-(4-Methanesulfonylamidophenylethyl)piperid-4-yl)-
methyloxy]-2-methyl-2H-pyrrolo[3,4-c]quinoline
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHs-(4-
NHSO2CHj3))
30 To a solution of the product prepared in Example 8 (1.17 mmol,



To a solution of the product prepared in Exanple 10 ( 1 .4 nmol; 0.61 g) in
ethyl acetate ( 100 m) was added 10% pal | adi um on-charcoal (200 ng). The

m xt ure WO 208t0/01e@d under an H2 at nosphere at room t enp@CaAUERZ@IANRIHr eSSUr e
for 4 hours. A further portion of 10% pal | adi um on-charcoal ( 100 ng) was

t hen added, and the m xture was | eft under an H2 at nosphere at room
tenperature and pressure for 19 hours, a stream of H2 bei ng passed through
every 3 hours. The m xture was then filig5ed under vacuumon a Merck RP1 8
cartridge to renove the palladium and the sol vent was renoved under
reduced pressure, to give 0.57 g (99% of pure product havi ng t he follomﬁng

h teristi | C

MR (coa 3. d gaeTon "o Fhtangfe’ 1ok, WaRy AdRy  PlnEkRaRRGKEIR . 1,
(2687\]( E] 82:0 i_izérra@oXolhﬂen?IH)hyIB k?‘ér;r(déﬁ p2éhared. Oid (EXG@IH}G 4883 (360 rﬁgi)g gdGQJ
= 7.7 He, J = 1. 229%0'& rjf(s“g "7‘i>§§r_e(2’%ﬁf r9ﬂu-xe|a) ‘foer’% ’ﬁ'”“tﬁs 2t“ﬁ|£'_qy' 1(1a)
4-1(1 - (4 Ani nQPﬁG‘H’)d e QQ'r’)uﬁHoPeO'de‘Fb Wak MR laagd - gndﬂTBthBYanture was

2H pyrrol o[ 3, 4-c] quinol i ne hydrochl oride A solution of hydrochloric
net hanol wa® pstpaddar Bmwr%pW%@lﬁatﬁ wiagrinen biews i todRPBY egergraturegs ml ;

140 ) Lo 7. Ocflnehl wiBtARPlarkRBkEib vith 26 BRbke. The dbxhi

stirred gently Tor a oW mondt rovmsea lon of a
sol uti on of thevasndried prvaaardtydrouENanHCy. Iﬂhe( @oalentnva essporaied iaff
met hanol (5.6 mb. Oncoe tge : ,
under reduced pressure to give a crude product, which was
chromatographed on a column of Al,Os, eluting with ethyl acetate.
10 330 mg of product (38%) having the following characteristics were thus
obtained:
solid, m.p. 110-111°C (toluene),
'H NMR (CDCls, & ppm): 1.31 (s, 1H); 1.70 (m, 2H); 1.86 (m, 3H);
2.23-2.24 (m, 4H); 2.67-2.69 (m, 2H); 2.87-2.89 (m, 2H); 3.04 (s, 3H);
15 3.13-3.16 (d, 2H); 4.04 (s, 3H); 4.52-4.53 (d, 2H); 7.34-7.35 (m, 1H);
7.39 (m, 1H); 7.44 (m, 1H); 7.77-7.80 (dd, 1H); 7.93 (dd, 1H).

15) 4-[(1-(4-Hydroxymethylphenylethyl)piperid-4-yl)methyloxy]-2-
methyl-2H-pyrrolo[3,4-c]Jquinoline
20 (Compound of formula I: R1 = CHs3; R2 = H; R3 = CH2-CgHs-(4-
CH,0H))
To a solution of the product prepared in Example 8 (3.3 mmol,
990 mg) in 2-butanone (33.5ml) was added 4’-hydroxymethyl-2-
bromoethylbenzene prepared in Example 8e (800 mg; 3.7 mmol). The
25 solution was refluxed for 30 minutes, triethylamine (130 mg; 1.29 mmol,
0.2 ml) was then added and the mixture was stirred for 2 hours. A
further portion of ethylamine (3.3 mmol; 0.33 g) was then added and,
after a further two hours, the reaction mixture was brought to room
temperature, diluted with water and extracted with 2-butanone. The
30 organic phase was dried over anhydrous Na>SO4. The solvent was



addi tion was conplete, the m xture was stirred at 00C for 45 m nutes,

foll owed by addition of anhydrous ethyl ether (about 70 m) until

preci pi t avpan1oaf12¢ihe salt was observed. After triturati RGTEPR0S/0FCUE S, t he
salt was filtered off, washed with ethyl ether (3 2 m) and dried under
vacuum at 45C for 2 days. 390 ng (95% of pure product having the foll ow ng
characteristics were thus obtained: yellow solid, mp. 165-1 67C (i sopropyl
et her/isopropanol), 1H NVR (DVSO d6, d .pmr): 1.66-1 .94 (m 2H); 1.96-2.29
(m 3H); 2.86-3.89 (m 8H); 4.00 (s, 3H) 4.49 (d, J 6.04 Hz; 2H);
7.22-7.46 (m 6H); 7.63-7.76 (m 2H); 80dJ=183Hz 1H); 8.01 (dd,

i o bbbl é‘iwoﬁara?éuagﬂoa%%%ﬁ%?%ﬁ%@%%’m )

-Cl)fllz] %E&H ](Zenzmecr(rﬁmamfeA ghed d;nom ﬁbluﬁmrh gf AR, eluﬂ@dwm ethytiacBtate.

- - m Xt e pro repare n_Ex 8 1.79
ol 053 g) C%Ei?hgmfzpr@@u%ﬁ%rﬁ?/e} hovinBaRs dlading Shbranersicsoime i,
Exanpl e 8a (8. pid&y: 1.91 g), Nal (8.97 nmmol; 1.34 g) and

triethylam ne(8.97 mml 0.91 g; 125 nl) in 2- but anone (22 mM) was stirred
at reflux fr 12satdms.p. A145eT4€t6700bieﬁ§en@4¢¥C|ﬁh%Qﬂ@ was poured into wat er

(200 m) and extn et cetgt organi c
phases were extra@tﬁ@ﬁwwpqﬁ\l ?3%5§ ﬂ)xt105@4egrtn|)‘ ac the gmh@@gam ne,
in the form of 1t9&(mpBHY; hydrmdﬁl(m i3t); 2162468 (nd, 2HYS2. 86182 (am@H)he

acidic phases vere cob! 055 &) SHh! 8330, BHha 7290V BHG27 BBPALE (Y 2h);

7.32-7.38 (m, 5H); 7.44 (m, 1H); 7.78-7.80 (dd, 1H); 7.93 (dd, 1H).

10
16) 4-[(1-(4-Methoxymethylphenylethyl)piperid-4-yl)methyloxy]-
2-methyl-2H-pyrrolo[3,4-c]quinoline
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHs-(4-
CH20OCH3))
15 To a solution of the product prepared in Example 8 (3.3 mmol;

990 mg) in 2-butanone (33.5ml) was added 4’-methoxymethyl-2-
bromoethylbenzene prepared in Example 8f (800 mg; 3.7 mmol). The
solution was refluxed for 30 minutes, triethylamine (130 mg; 1.29 mmol;
0.2 ml) was then added and the mixture was stirred for 1.5 hours. A
20 further portion of ethylamine (3.3 mmol; 0.33 g) was then added and,
after a further two hours, the reaction mixture was brought to room
temperature, diluted with water and extracted with 2-butanone. The
organic phase was dried over anhydrous Na>SO4. The solvent was
evaporated off under reduced pressure to give a crude product, which
25 was chromatographed on a column of Al2Os, eluting with ethyl acetate.
0.67 g of product (48.5%) having the following characteristics was thus
obtained:
solid, m.p. 102-105°C (isopropanol/hexane),
'H NMR (CDCls, & ppm): 1.61-1.68 (m, 2H); 1.96-1.99 (m, 3H); 1.84
30 (m, 3H); 1.99 (m, 3H); 2.10-2.15 (m, 3H); 2.64-2.68 (m, 2H); 2.11-2.14



al kaline pH, and extracted again wth ethyl acetate (3 x 50 m ). The

organi ¢ phase was dried over anhydrous sodiumsulfate and the sol vent was
renoved uwoeniw@Eeaced pressure. The crude product thus @OTAPA@d/03E36

chr omat ogr aphed on a col umm of alum na (using chloroformas eluent) to give
430 ng (51 %9 of pure product having the follow ng characteristics: brown
oil, 1HNW (CDCI 3, d ppm: 1.44 (t, 3H); 1.65 (m 2H); 1.98 (m 3H); 2.1 8
(m 2H); 2.70 (t, 2H); 2.97 (t, 2H); 3.147(m 2H); 4.01 (s, 3H); 4.42 (q,
2H); 4.52 (d, 2H); 732746(m6H) 778(de 8.1 Hz; J:11Hz
2H); 7.92 (dd, J = 8.1 Hz; = 1.1 Hz; 2H); 8.02 (d, J = 84Hz 12a)

1yl Tt hyl ] benbB ?‘Lﬁc??‘*"%éﬁp@ﬁ i %ﬂ%’yﬂ” e 5‘.54

CH2- C6H4- (4- C@HQH) TOR(ssH) # a8 ©f 2Hhes. sno@ﬂct(dpzreparw(mnzﬂxamize 12

5113&42 rlrrr8I m). 1%(%”4{'[3).1 l ‘%\kfg%%/ rlgégﬁ E& Sg%ﬁ?i%rﬁ'i)r gtwg'&b%d(ﬁ our S.

HCl was then agdgslzign @fd, 1Hgnd the solid thus formed was filtered off. 50
my (27% of pure final product were thus obtained. Solid, mp. 155-1 66C
(ethanol), 4H NWVR (DVF-d7, d ppm: 1.53 (m 2H); 193(m 3H); 2.23 (m

oL 2 A TP 2R 2R DA iy B IS 3-citinolin 4By, 210

2H) ; methoxypiperid-1-yI]ethyI]benzoate
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHas-(2-
COOCHs3))

10 A mixture of the product prepared in Example 8 (3.31 mmol; 1.0 g)
and methyl 2-(2-bromoethyl)benzenecarboxylate prepared in Example
8h (3.64 mmol; 0.74g) in 2-butanone (35 ml) was refluxed for
30 minutes. After adding triethylamine (4.0 mmol; 0.4 g; 0.56 ml), the
reaction mixture was stirred at reflux for 72 hours. After cooling, the

15  mixture was diluted with water (50 ml) and then extracted with 2-
butanone (2 x 50 ml). The combined organic phases were dried over
anhydrous sodium sulfate and the solvent was removed under reduced
pressure. The crude product thus obtained was purified by
chromatography on a column of silica, eluting with ethyl acetate, to give

20 450 mg (30%) of pure product having the following characteristics:

yellow oll,

'H NMR (CDCls, & ppm): 1.28 (m, 1H); 1.65-1.68 (m, 2H); 1.96-1.98
(m, 3H); 2.26 (m, 2H); 2.70-2.74 (m, 2H); 3.17-3.29 (m, 4H); 3.92 (s,
3H); 3.99 (s, 3H); 4.50 (dd, 2H); 7.27-7.36 (m, 5H); 7.39-7.48 (m, 2H);

25 7.75(dd, 1H); 7.88-7.92 (m, 2H).

17a) 2-[2-[4-[O-(2-Methyl-2H-pyrrolo[3,4-c]quinolin-4-ylJmethoxy-
piperid-1-yl]ethyl]benzoic acid
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHas-(2-
30 COOH))



7.83 (d, J =1.9 Hz; 2H); 7.70 (m 1H); 8.08 (m 1H); 8.01 (d, J = 8.1 Hz;
2H) . 13) 4-[(1-(4-Acetam dophenyl et hyl) pi peri d-4-yl) net hyl oxy] - 2-

met hyl - 2Pwpyweroaiied13, 4- c] qui nol i ne (Conpound of formul a PCI/ER2M965QH3;, R2 =
H, R3 = CH2-C6H4-(4- NHCOCH3)) To a solution of the product prepared in
Exanmple 8 ( 1 .5 mmol; 440 ng) in 2-butanone (20 m ) was added

4' -acetam do- 2- bronoet hyl benzene prepared in Exanple 8c (380 ng; 1.6
nmol ). The m xture was refluxed for 1.5 pgurs. Triethylamne ( 16 1 ng; 1.6
mml; 0.2 m) was then added and the m xture was stirred for 1.5 hours, and
then cooled to roomtenperature, diluted with water and extracted with

2- but anone. The ganj I ed inally, th
sol vent was rema@dgl%?g%tﬁ)&f@gﬁ%gorggg@sBfeg)%trr%d’lg'%%%”@re ﬁﬁgﬁ%@é‘?‘?} ’ W|¥1i ch ©
was chromat ogr agred) in3a mblofir AHAERDH, wes @idded wE]tha®le.4 atptTte, to
characteristics:.solid
3] . ,

ive 250 40% of duct . havi ng the fol | owi '
o be 145 196C PEMMERIISSHERR TOD IROPIEREE0T 42 50N - ScEdegial SgetiGn avg
1.99-2.02 (m 2Hd was 2fen dddéd (S pH3bD The2 s8Rkt bnddvasdMitered 8 t6 ?ive'ZH) ;
3.26 (m 2H); 4.04 (s, 3H); 4.53-4.54 (d, 2H); 7.1 8 (m 1H); 7.22-7.24 (m
2H); 7.35 (9 aHroductd§Ofeyiegh)having therfolgwing chaqpcteristies:(dd, 1H). 14)
4-[(1- (4- Met hanegylig anyl A@ESERBARY LELE) Pi Peri d-4-y1)-
'H NMR (DMF-d7, 8 ppm): 1.30 (m, 2H); 1.51 (m, 2H); 1.79-1.82 (m,
1H); 2.51 (m, 5H); 2.87-2.92 (m, 2H); 3.07-3.10 (m, 2H); 3.98 (s, 3H);
4.35 (d, 2H); 7.23-7.37 (m, 5H); 7.57-7.62 (m, 3H); 7.72 (d, 1H); 7.96

10 (dd, 1H).

18) 4-[(1-(4-Sulfonamidophenylethyl)piperid-4-yl)methyloxy]-2-
methyl-2H-pyrrolo[3,4-c]quinoline
(Compound of formula I: R1 = CHs; R2 = H; R3 = CH2-CgHs-(4-
15 SO.NHy))
A mixture of the product prepared in Example 8 (3.37 mmol; 0.99 g)
and 4-sulfonamido-1-(2-bromoethyl)benzene prepared in Example 8]
(3.78 mmol; 1.00 g) in 2-butanone (34 ml) was refluxed for 10 minutes.
After adding triethylamine (3.64 mmol; 0.188 g; 0.52 ml), the reaction
20 mixture was stirred at reflux for 35 minutes. After cooling, the mixture
was diluted with water (50 ml) and extracted with 2-butanone
(2 x 50 ml). The combined organic phases were dried over anhydrous
sodium sulfate and the solvent was removed under reduced pressure. A
crude product was obtained, which was chromatographed on a column
25 of alumina, eluting with ethyl acetate, and then on a column of silica,
eluting with a 10/1 ethyl acetate/methanol mixture. 140 mg (11%) of
product having the following characteristics were thus obtained:
orange-coloured solid; m.p. 169°C with decomposition (toluene),
'H NMR (DMSO-d6, & ppm): 1.18-1.36 (m, 2H); 1.85 (m, 3H); 2.01-
30 2.26 (m, 2H); 3.07 (m, 2H); 3.71-3.92 (m, 2H); 3.98 (s, 3H); 4.43 (m,



met hyl oxy] - 2- et hyl - 2H pyrrol o[ 3, 4-c] qui nol i ne (Compound of formula | : R 1
= CH3;, RR = H R3 = CH2-C6H4-(4- NHSQ2CH3)) To a solution of the product
prepared Wo2Banpilie 8 ( 1 .17 nmol ; 345 ng) in 2-but anon@CrEP20mgP5wae added
4- (met hanesul f onyl am do) phenyl et hyl brom de prepared in Exanple 8d (360
ng, 1.29 mmol ). The m xture was refluxed for 30 mnutes, triethylamne (
130 ng; 1.29 mol; 0.2 m) was then added and the m xture was stirred for 3
hours. The m xture was then brought to reom tenperature, diluted with water
and extracted with 2-butanone. The organi c phase was dried over anhydrous
Na2SO4. The sol vent was evaporated off under reduced pressure to give a

crude product, i r (falels 0 . . Al Lbyuting with
et hyl acetate. Zyi\gof%\ﬁ@?ﬁga‘o%@t ?%égfkgsﬁ%?’kg ?%Ltwdlﬁ_bwang h’a@%ll)gt eristics
were thus obtained: solid, mp. |1_.1 -1 ]tl C |l|I e), 1HNWR (CDC 3, d

: 1.31 (s, 1H); 1.70 (m 2H =D SXAMPIES 53.2.24 (m 4H);
2.67-2.69 (m %; 42‘. 7-2.89 (m 2H); 3.04 (s, 3H); 3.1 3-3.16 (d, 2H);
4.04 (s, 3H); FXBIA€83 (d, 2H); 7.34-7.35 (m 1H); 7.39 (m 1H); 7.44 (m
1H); 7.77-7.80 (ddablétlcontaifidg( 88 achiv® priddipleéd-ddrpound 12a of the present
- (4- Hydr oxymet hyl phenyl et hyl ) pi peri d- 4-yl ) nmet hyl oxy] - 2-
net hyl - 2H p9r r divengion. Ragthenwllpweng eynpesiHaNof formula | : R1 = CH3; R2 =

H R3 = CH2- CBlyi( 4 prifvtipfd? ) 50 mg
Lactose monohydrate 161 mg
Dibasic calcium phosphate dehydrate 161 mg
Microcrystalline cellulose 95 mg
10  Corn starch 30 mg
Sodium carboxymethylstarch 24 mg
Povidone 11 mg
Magnesium stearate 3 mg
15 Example 2

An ampule containing, as active principle, Compound 12a of the
present invention, has the following composition:

Active principle 25mg
Sorbitol gs iso-osmotic solution

20 Water gs 100 ml
Example 3

A pharmaceutical composition in the form of granules containing, as
active principle, Compound 12a of the present invention, has the
25 following composition:

Active principle 50 mg
Maltitol 1300 mg
Mannitol 2700 mg
Sucrose 1000 mg

30 Citric acid 20 mg



To a solution of the product prepared in Exanple 8 (3.3 mmol; 990 ng) in
2-butanone (33.5 m ) was added 4'-hydroxynet hyl -2- bronoet hyl benzene

pr epar ed WO 2Bantpdie 8e (800 ng; 3.7 mol ). The sol uti onpraagEre@plosoeee f or 30
mnutes, triethylamine (130 ng; 1.29 mmol; 0.2 m) was then added and the
m xture was stirred for 2 hours. A further portion of ethylamne (3.3 nmol;
0.33 g) was then added and, after a further two hours, the reaction m xture
was brought to roomtenperature, dilutedsgith water and extracted with

2- but anone. The organi c phase was dried over anhydrous Na2SO4. The sol vent
wasevapor at ed of f under reduced pressure to give a crude product, which was
chr onmat ographe/g\ gn.a _colum of AlI203, eluting with e&% acetate. 0.67 g of
product (48.59 SRQU?W the foll owi ng characteristics ¢t hus obt ai ned:
solid, mp. l4BaMpogingbenzene/ cycl ohexane), 1H NVR QOD@Ghg, d ppm): 1.31 (s,
1H; 1.64 (m 2H; 1.84 (m 3H; 1.99 (m 3H); 2.1 0-2.1 5 (m 3H);
2.64-2.68 (m 2H); 2.87-2.92 (m 2H); 3.14 (d, 2H); 4.03 (s, 3H); 4.53 (d,
2H); 4.72 (d, 2H); 7.26-7.28 (m 2H); 7.32-7.38 (m 5H); 7.44 (m 1H);
7.78-7.80 (dd, 1H); 7.93 (dd, 1H. 16) 4-[(1

- (4- Met hoxynet hyl phenyl et hyl ) pi peri d- 4-yl ) met hyl oxy] -

2- et hyl - 2H pyrrol o] 3, 4-c] qui nol i ne (Conmpound of fornmula | : R1 = CH3;, R2
= H R3 = CH2-C6H4-(4- CH2OCH3)) To a solution of the product prepared in
Exanple 8 (3.3 mml; 990 ng) in 2-butanone (33.5 m ) was added

4' - met hoxynet hyl - 2-



br onoet hyl benzene prepared in Exanple 8f (800 ng; 3.7 mol).
was refluxed for 30 mnutes, triethylamne ( 130 ng; 1.29 mol;

t hen addesoanth/aib@im xture was stirred for 1.5 hours. APCUmPR@9/openéi on of

ethylam ne (3.3 mml; 0.33 g) was then added and, after a further two

hour s
wat er

and extracted with 2-butanone.
anhydrous Na2SO4. The sol vent was evaporgied off under
gi ve a crude product,

the reaction m xture was brought to room tenperature,

characteristics was thus obtained: soL&%AM%p. 102-1 050C

(i sopropanol / hexane), 1H NMR (CDCl 3, .
.99 3H); 1,84 3H) ; 9 3H); 2.10-2.15 3H);
2H) : (rzn. 1 Tzz. 14(m %90%"6‘2]?-@?’8(%@(% H)2H) . 2.87-2. 9(2m( m H)2H) :

2H) ;
2H) ;

3.
7.

p

The sol ution
0.2 mM) was

diluted with

32- 7.34 (m 4H); 7.36-7R39 (m 2H): 7.42-7.45 (dd, 1H);

1.61 - 1 .68 (m 2H);
2.64-2.68 (m
3.12-3.14 (d,
44 (s, 3H): 4.03 (s, 3H): 4.48 (s, 2H): 4.51 -4.54 (d, 2H):
7.

The organi c phase was dried over
reduced pressure to
whi ch was chr omat ographed on a col umm of Al 238,
eluting with ethyl acetate. 0.67 g of product (48.5% having the follow ng

1.96-1

7.25 (m

78-7.80

(dd, 1H);

2-[2-[4-10 (2- et hyl - 2H pyrrol of
nmet hoxypi peri d-1-yl ] et hyl ] benzo
H R3 = CH2-C6H4-(2- COOCH 3)) A
8 (3.31 mml;

i n Exanpl e

7.92-7.94 (dd, 1H). 17)\ Met hyl

5

10

15

20

c]quinolin-4-yl]-

1.0 g) and net hyl

R2
"

in which:

R1 is a hydrogen atom, a linear or branched alkyl group, preferably
containing 1-6 carbon atoms, or an alkylalkoxy group, preferably with 1-
6 carbon atoms;

R2 is a hydrogen atom, a halogen atom or a linear or branched alkyl
group, preferably containing 1-3 carbon atoms, -CFs, -OSO2CFs3,
-SO,CHs3s, -SO2NHCH3 or —-NHSO.CHs;

R3 is (i) a hydrogen atom; (ii) a linear or branched alkyl group,
preferably containing 1-6 carbon atoms; (i) an alkylalkoxy group,
preferably containing 1-6 carbon atoms; (iv) an arylalkyl group or a
heteroarylalkyl group, in which the alkyl group preferably contains 1-3
carbon atoms, and the aryl or heteroaryl group may be substituted with
one or two substituents, which may be identical or different, chosen
from a halogen atom, an alkyl group containing 1-3 carbon atoms, an
alkoxy group containing 1-3 carbon atoms, a hydroxyalkyl group
containing 1-3 carbon atoms, -OH, -NR'R’, -NO,, -CF3; -CO:R
R'CON(R”)-, R'SO:N(R”)- and R'R’NSO»-, in which R’ and R”, which
may be identical or different, are a hydrogen atom or an alkyl group
containing 1-3 carbon atoms; (v) RYR'NCO(CHa),-, in which n is an
integer from 0 to 2, and RY and RY, which may be identical or different,

Compound of formula | : R1 = CH3;, R2
urg of e Loguct prepared in Exanple
ro hyl ) PbenZggecar boxyl at e prepared



8h (3.64 mmol; 0.74 g) in 2-butanone (35 m) was refluxed for 30 m nutes.
After adding triethylamne (4.0 nmol; 0.4 g; 0.56 nl), the reaction m xture
was stirrwo 2ato/medihux for 72 hours. After cooling, the RCItEPR@WsR16i | ut ed
with water (50 m) and then extracted with 2- butanone (2 50 ml). The

conbi ned organi ¢c phases were dried over anhydrous sodium sulfate and the
sol vent was renoved under reduced pressure. The crude product thus obtained
was purified by chromatography on a colugm-of silica, eluting with ethyl
acetate, to give 450 ng (30% of pure product having the foll ow ng
characteristics: yellowoil, 1HNW (CDCI 3, d ppm: 1.28 (m 1H); 1.65-1

.68 (m 2 1,96-1 2 1
723, 20 (mH) 4H) 278 ag'iy%?ég}%t‘? aé‘ga'@ é%}H)O wzf“@%’ ’@323 éﬁ%ﬂa@;‘q% 4 (m
gl—l% X [743[907 386& r?rlabfgﬁrb ﬁfétel(’ob*yl dtdup, bpﬁBrélJ)BQUlﬁfntu@d)hwﬂfiba)a or t(\j/vo

- rrol o ul nol | t -
éH g| ]CELQVL ]2 benﬁH'P%tx[H@niﬁ %&ﬁ% %eo'fjel‘ deahorg ‘!fere”\\ée gge@fﬁ)é(’wﬁe%e“ ies =
(0 7a ol - o o) BA BSOS TsoRlaiking, PP %ﬂ“ﬁgﬁéﬁﬁiﬁgﬁﬁ’k%@“?

The sol uti o w.ggnammgea Jtcareim at@f’f*@er@tfwdéonﬁlkngm §0nbmng| acd aI
acetic acid wag, Etg@na%%jsedq] Th ,50I bg)ppté e? |f ééq\qlqd off to
[ ? avin £l

gi ve a product yield) efo Idvmn ¢har tics:“solid,
m p. 165C (et hphdad#i&0e)Gzalkyl; and (Vi) Cy-(CH2)m-, in which m is an integer from
0 to 2, and C, is an alicyclic group of 3 to 7 carbon atoms or a saturated
5- or 6-membered heterocyclic group comprising at least one
10 heteroatom chosen from N and O, optionally N-substituted with an alkyl
group containing 1 to 3 carbon atoms,
the acid-addition salts thereof with a pharmaceutically acceptable
organic or mineral acid, and the base-addition salts thereof with a
pharmaceutically acceptable organic or mineral base.
15
2. Compound according to Claim 1, in which R1 is a hydrogen atom
or a linear or branched alkyl group, preferably containing 1-6 carbon
atoms, R2 is a hydrogen atom, a halogen atom, -CF3, -OSO.CFs3,
-SO,CHj3, -SO,NHCHj3; or -NHSO2CH3, and R3 is (i) a hydrogen atom;
20 (i) a linear or branched alkyl group containing 1-6 carbon atoms; (iii) an
arylalkyl group or a heteroarylalkyl group, in which the aryl or heteroaryl
group may be substituted with one or two substituents, which may be
identical or different, chosen from a halogen atom, an alkyl group
containing 1-3 carbon atoms, an alkoxy group containing 1-3 carbon
25 atoms, a hydroxyalkyl group containing 1-3 carbon atoms, -OH, -NR'R”,
-NO,, -COzR’, R'CON(R”)-, R'SO:N(R”)- and R'R’"NSO>-, in which R’
and R”, which may be identical or different, are a hydrogen atom or an
alkyl group containing 1-3 carbon atoms; (iv) R'R'NCO(CH2),-, in which
n is an integer from 0 to 2, and R" and RY, which may be identical or
30 different, are a hydrogen atom, an aryl group or a heteroaryl group; and



1H NV\R (DMF-d7, d ppm: 1.30 (m 2H); 1.51 (m 2H); 1.79-1 .82 (m 1H);
2.51 (m 5H); 2.87-2.92 (m 2H); 3.07-3.1 0 (m 2H); 3.98 (s, 3H); 4.35 (d,
2H); 7. 23W0.28W/004115H) ; 7.57-7.62 (m 3H); 7.72 (d, 1H) PCT/EPB0000&9214H). 18)
4-[(1-(4-Sul fonam dophenyl et hyl ) pi peri d-4-yl ) nmet hyl oxy] - 2-

met hyl - 2H- pyrrol o[ 3, 4-c] qui nol i ne (Conpound of formula | : R1 = CH3; R2 =
H R3 = CH2-C6H4- (4- SO2NH2)) A m xture of the product prepared in Exanple
8 (3.37 mmol; 0.99 g) and 4-sul fonam do-43-(2-bronoet hyl ) benzene prepared
in Exanple 8 (3.78 nmmmol; 1.00 g) in 2-butanone (34 m) was refluxed for 10
m nutes. After adding triethylamne (3.64 nmol; 0.188 g; 0.52 ml), the

reaction m xtur (rre . refl 0 i t cooling, the
m xture was di I(ﬁt gg’?ﬁ 'wé’?e"?%'Eéo't”n% ahnkltg%ﬁ@wegf\}\?% gﬁ%u hrlléb% (2 x
50 m). The coghiure@dortgasiotyplimsgeuperohoden edroav etheargrpdp oesngodingn

sul fate and the solvent was. renoved under reduced pressyre. A crude product
was obt ai ned, WRTEROIRE RIPR RS o raphY '%@faé'n@o"i"lﬂrﬁy%@“im%m na, el uting
with ethyl acetate, and then on a colum of silica, eluting with a 10/1

et hyl acetate/nmethanol mxture. 140 ng ( 1 1% of product having the

fol i owi ng char 8t eGostp@unduaceotding tebCained: iBr ahi@L &d! daradingdrier m p.

Le5C i {1 cocoppani Bl g Dlel MR (EAG (B odoaBlon Bkl 50 (m

3.98 (s, 3H); #Ayddgem @b, -CTF27-TSQECEM-SBACH:7 -FB:NHEH 3 (an-NBI§O.CH3 (m

2H); 7,97 (m 2a|r_1% R3 is (i) a linear or branched alkyl group containing 1-6 carbon
atoms; (ii) an arylalkyl group, in which the aryl group may be substituted

10  with a substituent chosen from an alkoxy group containing 1-3 carbon
atoms, a hydroxyalkyl group containing 1-3 carbon atoms, -NR'R”,
-CO2R’, RCON(R”)-, R'SO2N(R”)- and R'R’"NSO,-, in which R and R”,
which may be identical or different, are a hydrogen atom or an alkyl
group containing 1-3 carbon atoms; (i) RYR'NCO(CHz)n-, in which n is

15 an integer from 0 to 2, and RY and RY, which may be identical or
different, are a hydrogen atom or an aryl group; and (iv) C,-(CH2)m-, in
which m is an integer from 0 to 2, and C, is a morpholine or piperidine
residue.

20 4. Compound according to Claim 1, in which R1, R2 and R3 are
represented in the following table:

Compound | R1 R2 Rs

1 H Cl CHs

2 CoHs CH; | CoHs

3 CHs H CH.CH.CH3;

4 CHs H CH,-CgHs

5 CH(CH3), |H CH2-CgHs

6 CHs H CONH-CgHs

7 CHs H CsHs

9 CHs H CHx>-N-morpholine




Formul ati on exanpl es Exanple 1 A tablet containing, as active principle,
Compound 12a of the present invention, has the follow ng conposition:
Active prwocoplie2@® ng Lact ose nonohydrate 16 1 ng Di ba®Ct/EPad0eiosanie
phosphat e dehydrate 16 1 ng Mcrocrystalline cellulose 95 ng Corn starch 30
ng Sodi um car boxynet hyl starch 24 ng Povi done 11 ng Magnesi um stearate 3 ny
Exanpl e 2 An anpul e containing, as active principle, Conmpound 12a of the
present invention, has the follow ng comppsition: Active principle 25 ny
Sorbitol gs iso-osnotic solution Water gs i OO m Exanple 3 A

pharmaceutical conmposition in the formof granules containing, as active
ompos: t1 on: AGtT v Besnoi-phhCER. g | H " TEHEBHARENG] TO1T o e

11 CHs H CH2-CgH4-(4-NH>)

12 CHs H CH2-CgH4-(4-COOC,Hs)

12a CHs H CH2-CgH4-(4-COOH)

13 CHs H CH2-CgH4s-(4-NHCOCHS3)

14 CHs H CH2-CgH4-(4-NHSO2CHs)

15 CHs; H CHj-CgH4-(4-CH2OH)

16 CHs H CH2-CgH4-(4-CH2COCHs5)

17 CHs H CH2-CgH4-(2-COOCHS3)

17a CHs H CH,-CgH4-(2-COOH)

18 CHs H CH,-CgHy4-(4-SO2NH»)

19 CoHs H CH2-CeH4-(4-SO2NHCH3)

20 CH,OCHs | Br CHy-N-pyrrolo-(3-OH)

21 CHs Cl CONH-CgH4-(4-NHy)

22 CH>OC:Hs | CoHs | CHo-N-piperidine

23 CHs H CH2-CgH14

24 CHs H CH2>-CsHg

5. Pharmaceutical formulation comprising an effective amount of a

compound of formula (I) or an acid-addition or base-addition salt thereof

according to any one of the preceding claims, and at least one
5 pharmaceutically acceptable excipient.

6. Pharmaceutical formulation according to Claim 5, in which the said
pharmaceutical formulation comprises an amount of compound of
formula (1) or an acid-addition or base-addition salt thereof so as to
10  ensure a level of administration of between 0.001 and 100 mg/kg/day of

compound of formula (I), expressed in free form.

7. Process for preparing a compound of formula (1)



Mal titol 1300 ng Mannitol 2700 ng Sucrose 1000 ng Citric acid 20
ngAspartane 20 ng Fl avourings 200 ngCLAIMS 1. Conpound of forrmula (1): in
whi ch: R WoOi2810801baadr ogen atom a |i near or branched al kyCTgroe/0spnef er abl y
containing 1-6 carbon atons, or an al kyl al koxy group, preferably with 1- 6
carbon atons; R2 is a hydrogen atom a halogen atomor a linear or branched
al kyl group, preferably containing 1-3 carbon atons, -CF3, -0OSQ2CF3,
-SR2CH3, -SM2NHCH3 or -NHSO 2CH3; R3 is-%%) a hydrogen atom (ii) a linear
or branched al kyl group, preferably containing 1-6 carbon atons; (iii) an
al kyl al koxy group, preferably containing 1-6 carbon atons; (iv) an
aryl al kyl group or a heteroarylalggyl group, in which the alkyl group
preferably contains 1-3 carbon atois, and the aryl or heteroaryl group may
be substituted with one or two subStjtuents, which may be identical or
different, chosen from a hal ogen an al kyl group containing 1-3 carbon
atons, an al koxy group contai ni ng

3 abbon 0 a hydroxyal kyl group
- SN, -8B NS 0PR . R CON(R') -, R
S2N(R')- and R R NSQ2- , in qnd R", I

cont ai ning 1-3 carbon atons,

R2
(M

or a pharmaceutically acceptable acid-addition or base-addition salt
thereof, in which R1, R2 and R3 have the meaning defined in any one
of Claims 1 to 4, characterized in that it comprises the reaction between

5 the compound of formula (ll):

R1
!
N
\
/ 0\/6””
N

(I

R2

and the compound of formula (l11):

X~ R3

()

in which R1, R2 and R3 have the meaning described above, and X
10 represents a halogen atom.

8. Preparation process according to Claim 7, in which the said
reaction is performed in an organic solvent in the presence of an

organic or mineral base compound.



may be identical or different, are a hydrogen atom or an al kyl group
containing 1-3 carbon atons; (v) RIVRVINCQ CH2)n-, in which nis an integer
from Qo wp22and1R1wy and Rv, which nay be identical or diPCTaPerw/0s92¢6 a
hydrogen atom an al kyl group containing 1-3 carbon atons, an aryl group or
a heteroaryl group, optionally substituted with one or two substituents,
whi ch may be identical or different, chosen froma hal ogen atom an al kyl
group contai ning 1-3 carbon atons, an al &®xy group containing 1-3 carbon
atons, a hydroxyal kyl group contai ning 1-3 carbon atons, -OH, -NO2, -NH2,
-CF3, -C2H, -C™xR2-C -3al kyl, -S2NH2 and -NHSO 2-Ci -3al kyl; and (vi)
Cg-(CH2)m , in which mis an integer fromQo 2, and Cg is an alicyclic
group of 3 to 7 carbon atonms or a saturated 5- or 6-nmenbered heterocyclic
group conpri si 9g aPrémtuonr;@robei;serambmmgftoseurthérr omQ\aiarsd 70andp8,i onal |y
N-substituted with an al group con a|n|n oScarbnato t he

aci d-addi tion %"t’r‘strﬂ%éﬁ Fe%t'f’ﬂ '3 PT%?eQEE t%{b@&%t ic or
m neral acid, %génf f&ﬁo@éﬁerr&ﬂdtﬁé @Poé%@'do?né Oungfoté%éuh'maldd’@é mge@iuhd cal |y

acceptabl e organic or mneral base according to d ai m 1, in
which R 1 i® aiofide.ogemaesiof or l%dlde,neatetﬁﬁb%}‘@mﬂh@ﬁum kyI'OC{j‘#%up and

preferably con R2 is a hydrogen atom a hal ogen
atom -CF3, %@%ﬂ)h]egmgﬂm or -NHSQ2CH3, and R3is (i) a
hydrogen atom (i |) a Ilnear or branched al kyl gr oup containing 1-6 carbon

t (i | k het | al , in which th
2yl or het er odfy1 FpetD ey B Caseepe oL (anste B "o substi tuents.
whi ch nay be R1

\
N
\
O\/CN"”\
R2
)
10 or a pharmaceutically acceptable acid-addition or base-addition salt

thereof, in which R1, R2 and R3 have the meaning defined in any one
of Claims 1 to 4, characterized in that it comprises the reaction between

the compound of formula (IV):

R1
/
j N
%
R2
/
N Cl

(V)

15 and the compound of formula (V):



identical or different, chosen froma hal ogen atom an al kyl group

contai ning 1-3 carbon atons, an al koxy group containing 1-3 carbon atons, a
hydr oxyalW9l2ogveqicont ai ni ng 1-3 carbon atons, -OH, - NRCREP200M029216 CO2R ,
R CON(R')-, RS®N(R')- and R R NSQ2- , in which R and R', which may be
identical or different, are a hydrogen atom or an al kyl group contai ni ng
1-3 carbon atons; (iv) RVRVNCOCH2)n- , in which nis an integer fromQo
2, and Riv and Rv, which nay be identicaf7or different, are a hydrogen
atom an aryl group or a heteroaryl group; and(v) Cg-(CH2)m , in which m
is an integer fromO to 2, and Cg is a saturated heterocyclic group chosen
fromthe group conprising norph@H ne, piperidine, N nethylpiperazine and
pyrrolidine. 3 . Conmpound accordling to Claiml, in which R1is a linear or
branched al kyl group, preferabl y~co {hing 1-6 carbon atons, R2 is a
hydrogen atom -CF3, -OSQ2CF3, - SO2NHCH3 or - NHSOQ2CH3 and R3 is
(i) a linear or branched al kyl taining 1-6 carbon atons; (ii) an
aryl al kyl group, in which the aryl p y be substituted with a
substituent chosen from an al koxy group coptaining 1-3 carbon atons, a
hydr oxyal kyl group containing 1-3 carbon &R®ns, vR R', -C2R, R CON(R") -,
R S2N(R"')- and R R NSQ2- , in which R and R*, w\(n éh may be identical or
different, are a hydrogen atom or an al kyl group containing 1-3 carbon
atons; (iii) R vRvINGEHORE)R2 andi K3 Wave htheymeaning dasedred dbom.O to 2, and
Riv and Rv, which may be identical or different, are a hydrogen atom or an
aryl group; and (iv) Cg-(CH2)m , in which mis an integer fromQo 2, and
Cg is a norpholiifne Peépaiapieni ghiodess according to Claim 10, in which the said

5 reaction is performed in a dipolar aprotic organic solvent in the

presence of a basic compound.

12. Process for preparing a compound of formula (ll):

(N

10 in which R1, R2 and R3 have the meaning defined in any one of
Claims 1 to 4, characterized in that it comprises:
(1) the reaction between the compound of formula (IV):



residue. 4 . Compound according to Claim1l, in which R1, R2 and R3 are
represented in the following table:5 . Pharnmaceutical formulation
conpri si nyoangfit@et i ve anount of a conpound of fornmul aPCIEPRE09AM216
acid-addition or base-addition salt thereof according to any one of the
precedi ng clains, and at | east one pharmaceutically acceptable excipient. 6
Phar maceutical fornulation according to aimb5, in which the said
pharmaceutical fornulation conprises an ggount of conpound of forrmula (I)
or an acid-addition or base-addition salt thereof so as to ensure a |evel
of adm nistration of between 0.001 and 100 ng/ kg/ day of conpound of fornula
(I'), expressed in free form 7 . Process for geparing a conpound of
formula (l1)or a pharmaceutically acceptabl e acid-addition or base-addition
salt thereof, in which R1, R2 and R3 have—tNe neaning defined in any one
of Claims 1 to 4, characterized in that iff cogyprises the reaction between
the conmpound of formula (11): and4ARe cefpoupd of formula (I11): R3 ("1) in
which R 1, R2 and R3 have th :f bed above, and X represents a
hal ogen atom 8 . Preparati on\4 ding to Caim?7, in which the
said reaction is performed in an™Q N, SoT™went in the presence of an
organi c or mneral base conpound.9 . éﬂaratiah process according to
either of Clainms 7 and 8, in

(V)
and the compound of formula (VI):

OH

(Vi)

in which R1 and R2 have the meaning described above, to give the
5 compound of formula (VII):

(vil)

and



which the said reaction is perforned in the presence of an activating agent
chosen fromthe group conprising potassiumiodide, sodiumiodi de, caesium

i odi de, twOratwtigdiarmoni um i odi de and tri et hyl phenyl amromiEra000082de. 10 .
Process for preparing a conpound of formula (1) or a pharnmaceutically
acceptabl e acid-addition or base-addition salt thereof, in which R1, R2
and R3 have the neaning defined in any one of Clains 1 to 4, characterized
inthat it conprises the reaction betweeggthe conmpound of formula (IV):
(1'V) and the conmpound of formula (V):in which R 1, R2 and R3 have the

meani ng descri bed above. 11. Preparation process according to daim10, in

whi ch the said reaction ti c.50l vent
in the presence g@ iﬁ%a%(%berﬁzg[ﬂgg)h"géja(l{@n Og ge é)e?@ n%prngt[r)aé(%ﬁg%faﬂf:eonpound
of formula (I ):ompzounhlomoﬂﬁwula () andive3hé@empduadrafdormgadéj,ithedaich any
one of C ains to, 4, Qharacterlé%d in that jt conprises: ( 1) the
reaction bet vveé%aqtﬁ’@ keing HEHATBEd Py HAraggan n(I\/) and the conpound of
formula (M): in which R1 and R2 have the neani ng descri bed above, to give
the conpound of fornula gVII) and(2) the debenzyl ation reaction of the

pi peri di ne i t 18gefreparelien coiPEesRRPrdiBE ndl &I3M 112, tiB Whigd 1k Sishpound

of formula (I} dif 88' € performed in a dipolar aprotic organic solvent chosen
from the group comprising ketones, tetrahydrofuran,
dimethylformamide, dimethyl sulfoxide, dioxane and acetonitrile, in the
presence of a basic compound chosen from the group comprising
10 sodium hydroxide and sodium hydride, and the said reaction (2) is
performed in an alcoholic solvent under a hydrogen atmosphere in the

presence of a palladium-on-charcoal catalyst.

14. Compound of formula (l1):

R2
()
15

in which:

R1 is a hydrogen atom, a linear or branched alkyl group, preferably
containing 1-6 carbon atoms, or an alkylalkoxy group, preferably
containing 1-6 carbon atoms; and

20 R2 is a hydrogen atom, a halogen atom or a linear or branched alkyl
group, preferably containing 1-3 carbon atoms.



reacti on being perfornmed by hydrogenation. 13 . Preparation process
according to Claim1l1l2, in which the said reaction ( 1) is perfornmed in a

di pol ar amoaviowiegigani ¢ sol vent chosen fromthe group c®cpEPIINYSKREE ONES,

t et rahydrof uran, dinethylfornmam de, dinmethyl sulfoxide, dioxane and
acetonitrile, in the presence of a basic conpound chosen fromthe group
conpri sing sodi um hydroxi de and sodi um hydride, and the said reaction (2)
is perforned in an al coholic solvent undgp-a hydrogen at nosphere in the
presence of a palladi umon-charcoal catalyst. 14. Conpound of fornula (I1):
(H in which: R1is a hydrogen atom a linear or branched al kyl group,
preferably containing 1-6 carbon atons, or an al kyl al koxy group, preferably
containing 1-6 carbon atons; and R2 is a hydrogen atom a hal ogen atom or a
| i near or brandbedCanpdungrefprmplagi)er abl y cont ai ni ng 1-3 carbon atons. 15 .
Compound of formula (l1): or a pharmaceutically acceptabl e acid-addition or

base-addition salt thereof, in ich R1, R2 and R3 have the neaning
defined in any one of Clains 1 to\4, for pharmaceutical use. 16 . Use of a
conpound of forrmula (I): (1) or armaceutically acceptabl e acid-addition
or base-addition salt \ [
10 N\
/ R3
N
R2
0

or a pharmaceutically acceptable acid-addition or base-addition salt
5 thereof, in which R1, R2 and R3 have the meaning defined in any one

of Claims 1 to 4, for pharmaceutical use.

16. Use of a compound of formula (1):

R1

\
N .
\
O\/CN”\
/ R3
N

(1)

10 or a pharmaceutically acceptable acid-addition or base-addition salt

R2

thereof, in which R1, R2 and R3 have the meaning defined above in any
one of Claims 1 to 4, for the preparation of a pharmaceutical
composition for treating intestinal motility disorders, and disorders of the



thereof, in which R1, R2 and R3 have the neani ng defi ned above in any one
of Clains 1 to 4, for the preparation of a pharnmaceutical conposition for
treati ng woresviie@h notility di sorders, and di sorders ofCrHPe@I8RI6 ner vous
system of urinary incontinence and of cardiac arrhythma. 17 . Use of a
conmpound of forrmula (I): or a pharnmaceutically acceptabl e acid-addition or
base-addition salt thereof, in which R 1, R2 and R3 have the neaning
defined in any one of Clainms 1 to 4, forgthe preparation of a
pharmaceutical conposition for treating chronic pain. 18 . Use of a
conpound according to Claim17, for the preparation of a pharmaceuti cal

mmanodef  ci enBg et dmidecs | SARE & PRty piebuEpte aRb By FARER

trigem nal neugahgitimiand post - herpetic syndrone.

17. Use of a compound of formula (1):

R1
%
N
gk
0\/6’“/\
/ R3
N
R2
)

5
or a pharmaceutically acceptable acid-addition or base-addition salt
thereof, in which R1, R2 and R3 have the meaning defined in any one
of Claims 1 to 4, for the preparation of a pharmaceutical composition for
treating chronic pain.
10

18. Use of a compound according to Claim 17, for the preparation of a
pharmaceutical composition for treating neuropathic pain caused by
diabetes, cancer, immunodeficiency, traumas, ischaemia, multiple
sclerosis, sciatica, trigeminal neuralgia and post-herpetic syndrome.



