-1- 3-substituted pyridine derivatives as H3 antagonists The present
disclosure is concerned with novel 3-substituted 6-piperazinyl- pyridine
derivatives, their manufacture, pharmaceutical compositions containing
them and their use as medicaments. The active compounds of the
present invention are useful in treating obesity and other disorders. In
particular, the present disclosure relates to compounds of the general
formula R? X ~N-(CH2)m NN -R H N | wherein R'is selected from the
group consisting of hydrogen, lowet alkyl, C3-C7-alkenyl, C3- C7-alkinyl,
lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyi, C3-C7-
cycloalkyl, and lower C3-C7-cycloalkylalkyl; X is C(O) or SO2; mis 0 or ;
RZ is selected from the group consisting of lower allcyl, C3-C7-alkenyl,
C3-C7-alkinyl, ;lgweshalpgenalicvb-doxredwdiexvalkylidewer alkoxyalkyl,
unsubstituted C3-C7-cycloalkyl or C3-C7-cycloalkyl substituted by phenyl,
lower C3-C7-cycloallcylalkyl, lower phenylallcyl wherein phenyl is
unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy,
halogeim’éPT@W&ﬁﬁé@g‘@ﬂ&ﬂ@%%ﬁé%ﬁiﬁ@@@ﬁ%ﬁﬂ%@ OYirgERdno- or
pisidhstitetedt i, e matiofictowarhatkexytial ogeposiitowenidiogaheicy |,
m&lﬁé&é,m@(xlck{ﬂn@aéerm&a@@aoﬁgo@aasaiﬁg&}ﬁ&@mﬁﬁ@maw&gaﬂ@r
@@éﬁ ggaogggy%% &%@ﬁéggﬁﬁ@ PCTIEP2005/012556 -2 or, in case m is
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R2 C unsubstituted phenyl or phenyl mono- or disubstituted

by loy ega{%“ &ﬁa}'%WSr e ARIOYRR O WL IR A Y ra R

hydrogen or ower alk

R&=-X P
~ /N
H /N~<CH2)m<\_I\{>“N\ N—

wherein

R'  issclected from the group consisting of hydrogen, lower atkyl, Cs-Cy-alkenyl, Cs-
Cy-alkinyl, lower halogenalkyl, lower hydroxyallyl, lower alkoxyalleyl, C5-Co-
cycloalkyl, and lower Cs-Cy-cycloalkylalleyh

X  sC{O)or S0y
m isQorl;

R*  is selected from the group consisting of lower alkyl, Ca-Cralkenyl, Cs-Cr-alkinyl,
lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl, |
unsubstituted Cs-Cr-cydoalkyl or Cs-Cr-cycloalkyl substituted by phenyl,
lower Cy-Cy-cycloalkylalkyl,
lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl, lower
alkoxy, halogen or Jower halogenalkyl, and

SNR'R,
or, in case X is C(Q), R® can also be lower alkoxy or lower alkoxyalkoxy,



R4 is selected from the group consisting of lower alkyl, C3-C7-alkenyl,
C3-C7-alkinyl, 5 lower alkoxyalkyl, C3-C7-cydoalkyl, C3-C7-cycloalkyl
substituted by phenyl, lower C3-C7-cycloalkylalkyl, unsubstituted phenyl

okyNgylRzeR0- or disubstituted by lower alkyl, lower 10 alkoxy/Ralagest2sse
or lower halogenalkyl, and lower phenylalkyl wherein phenyl is

unsubstituted or mono- or disubstituted by- fower alkyl, lower allcoxy,

halogen or lower halo Ikyl; 3 and R4 t |th the n tro en
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from nltrogen oxygen or sulfur, said heterocyclic ring being unsubstituted
or s%stltméﬁ%méTWéPQ%e groups independently selected from
lower aIkyI lower alkoxy, lower alkoxycarbonyl, oxo, halogen and
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receptor (H3 receptor). Histamine (2-(4-imidazo G?Q) ethylamine) is one of
the ainnrstBicterstheriibieralisogm wnsroshide her stmptinshoh fougRadot - 6- or
the body, *Bn@xﬂberg@h‘mmwslﬁmahgaptz(ﬁwﬂlymiaﬁﬁzﬂmg d@lmnﬁerrhht&oaedm selected

PJWS'O'09&&%%&@@&%@&%%@%@%{58 ugétﬂos%@d or

Histamine rgg{ulate a Varl%{y estllye gﬁngg e¥§IO gl% 0 OW€I' alkyl,
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condensed with a Cs-Cg-cycloalkyl ring or a phenyl ring, said cycloalkyl ring or
phenyl ring being unsubstituted or substituted by one, two or three groups

20 independently selected from lower alkyl, lower alkoxy, halogen and halogenalkyl;

and pharmaceutically acceptable salts thereof;

with the exception of 2,2-dimethyl-N-[6-(4-methyl-piperazin-1-yl)-pyridin-3-yl]-

propionamide.

| 2,2-Dimethyl-N-[6-(4-methyl-piperazin-1-yl)-pyridin-3-yl}-propionamide has
25 been described in EP 1 035 115 Al (8. Hoffimann-La Roche AG) as intermediate for the
synthesis of 4-phenylpyridine derivatives useful as NK-1 receptor antagonists.

It has been found that the compounds of formula I are antagonists and/or inverse
agonists at the histamine 3 receptor (H3 receptor),

Histamine {2-(4-imidazolyl) ethylamine) is one of the aminergic neurotransmitters
30 which is widely distributed throughout the body, e. g. the gastrointestinal tract (Burks
1994 in Johnson L.R. ed., Physiology of the Gastrointestinal Tract, Raven Press, NY, pp.
211 —242). Histamine regulates a variety of digestive pathophysiological events like
gastric acid secretion, intestinal motility (Leurs et al., Br J. Pharmacol. 1991, 102, pp 179~



185), vasomotor responses, intestinal inflammatory responses and allergic
reactions (Raithel et al., Int. Arch. Allergy Immunol. 1995, 108, 127-133).

In the mammalian brain, histamine is synthesized in histaminergic cell
bedienoiishsare found centrally in the tuberomammillary nugleys:efithe12ss6
posterior basal hypothalamus. From there, the cell 5 bodies project to
various brain regions (Panula et al., Proc. Natl. Acad. Sci. USA 1984, 81,
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25 The wide distribution of H3 receptors in the mammalian CNS indicates the
physiological role of this receptor. Therefore the therapeutic potential as a novel drug
development target in various indications has been proposed.

The administration of H3R ligands - as antagonists, inverse agonists, agonists or

partial agouists - may influence the histamine levels or the secretion of neurotransmitters

30 in the brain and the periphery and thus may be useful in the treatment of several
disorders. Such disorders include obesity, (Masaki et al; Endocrinol. 2003, 144, 2741-
2748; Hancock et al., European J. of Pharmacol. 2004, 487, 183-197), cardiovascular
disorders such as acute myocardial infarction, dementia and cognitive disorders such as
attention deficit hyperactivity disorder (ADFID} and Alzheimer’s disease, neurological

35 disorders such as schizophrenia, depression, epilepsy, Parkinson’s disease, and seizures
or convulsions, sleep disorders, narcolepsy, pain, gastrointestinal disorders, vestibular



disorders such as acute myocardial infarction, dementia and cognitive
disorders such as attention deficit hyperactivity disorder (ADHD) and
Alzheimer's disease, neurological 35 disorders such as schizophrenia,
depression, epilepsy, Parkinson's djsease, and seizures or convulsions,
sleep disorders, narcolepsy, pain, gastrointestinal disorders, vestibular -4-
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lower alkyl or C3-C7-cydoalkyl; X is C(O) or so: misOorl; R2 is selected
from the group consisting oflower alkyl, C3-C7-allcenyl, C3-C7-alldnyl,
lower halogenallcyl, lower hydroxyallyl, lower alkoxyalkyl, unsubstituted

7:C r C3 C doallc enyl, lower
géa% e Q%aflﬂ:yT By N owerx Ogrrlé/ )éiﬁ‘uTb é%gag‘io%iﬁyl is unsubstituted
or Mono or disubstituted by lower alkyl, lower alkoxy, halogen or lower
halogeualkyl, \%SU tituted pyridy! or pyri r di substituted by
lower alkyl, lo koxy, halogen , -NR--R 4,
or, in case X is C(0), c@nﬂﬁio ver alkoxyalkoxy,
or,incase mis 1, can also be unsub$ituted prienyl or phenyl mono-
or disubstituted by lower alkyl, lower alkoxy, halogen or lower
halogenalkyl, -4a-

X
wherein
R!  islower alkyl or Cy-Cr-cycloalkyly
X isCO)orSOs
m isQorl;
R®  is selected from the group consisting of lower alkyl, Cy-Cr-alkenyl, Cy-Cy-alkinyl,

lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,

ansubstituted Cs-Cr-cycloalkyl or Ca-Cr-cycloalkyl substituted by phenyl,
lower Cg-Crcy"cloalk}'laIkyl,

lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
Iower alkyl, lower alkoxy, halogen or lower halogenalkyl,

unsubstituted pyridyt or pyridyl mono- or disubstituted by lower alkyl, lower
alkoxy, halogen or lower halogenalkyl, and

“NR’R,

or, in case X is C{O), R? can also be lower alkoxy or lower alkoxyalkoxy,

or, in case m is 1, R? can also be unsubstituied phenyl or phenyl mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or lower halogenalkyl,



R3 is hydrogen or lower alkyl, R4 is selected from the group consisting of
lower alkyl, C-Cr-alkenyl, C3-C7-alldnyl, lower alkoxyalkyl,
C3-Ci-cycloallcyl, C3-C7-cycloalkyl substituted by phenyl, lower C,
C7-cycloalkylalkyl, unsubstituted phenyl-6&phenyl mono- or disubstituted
by lower alkyl, lower alkoxy, halogen or lower halogenalkyl, and lower
phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
lower allcyl, lower alkoxy, halogen or lower halogenalkyl; or R3 and R4
togé”'tllﬂ'fi%}ﬁ%ﬁ“cﬁ’é Inrs6eM Eiom to which they are attached form a 4-, 5-, 6-
or 7-membered heterocyclic ring optlonally contalm

ng a further
Rhetérodastadbramelr SommesgeHne@He ﬁ%ﬁa Ak ftiEalkingl,
ringdeiraupspbiiituted or substituted by one, two or three groups

mdgf)e&g%?&%??%&cted from lower alkyl, lower alkoxy, lower
alkoxycar ony X0, halogen and haloglenallcyl or being condensed with

a%} ?W%M%?Pﬁ Ssaid cycloalkyl ring or phenyl ring
belﬂxgw:mﬁ;b@uwtehbdkﬁlaﬁsﬂtuted by one, two or three groups
independently selected from lower alkyl, lower allcoxy, halogen and

ha@ﬁ%@tﬂr@eﬁﬂm@mﬁi&ﬁ@me&pt&ﬂ&&ﬁﬁmﬂd@gﬁwﬁmﬁ lower
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-4b- wherein R1 and in are as defined above, with a sulfonylchloride or
R’ suliatheyietieriderpfthefamgutoo b oR 2o SMR-E Hiky whersitRA foas 2 4-, 5-, 6- or

defingd aBove heterocydlic ring optionally containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,
lower alkoxy, lower alkoxycarbonyl, oxo, halogen and halogenalkyl, or being
condensed with a Cs-Ce-cycloalkyl ring or a phenyl ring, said cycdoalkyl xing or
phenyl ring being unsubstituted or substituted by one, two or three groups
in&ependentl}r selected from lower allyl, lower alkoxy, halogen and halogenalkyl;

and pharmaceutically acceptable salts thereof;
with the exception of 2,2-dimethyl-N-{6-(4~methyl-piperazin-1-yI)-pyridin-3-yl]-

propionamide.

In a second aspect, there is provided a process for the manufacture of compounds as defined

above, which process comprises

a) reacting 2 compound of the formula II

H,N—{(CH,), \ [\{ N N—R

Iz



to obtain a compound of the formulal-A 0 22 _Jfl//-R C HN I-A
wherein R1, RZ and m are as defined above, or b) reacting a compound
of the formula llH - C 1 N Il wherein R1 and m are as defined above,
with a chloride of the formula IV FR'-C(Q)&) IV wherein Rz is as defined
above, to obtain a compound of the formula I-B // R* C\N-(CF12)M / -R~
H1 N I-B wherein R1, Rz and in are as defined above, or -4c- c) reacting

a compqund of the formuyla Ia-gl}“lré(CHZ)m N '-R'" CD~- N Il wherein R’
WREEF %r@%@s’ﬂ@ﬁﬁ@ﬂ%ﬂ%‘lﬁi‘é With n isocyanate of the formula V

wiRtd-Nselfofy)dloride or sulfamoylchloride of the formula IIT
R*-S0,-Cl 11t
wherein B is as defined above,

to obtain a compound of the formula I-A
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wherein B}, R? and m are as defined above, or

b) reacting a compound of the formula I
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wherein R and m are as defined above,
with z chloride of the formula IV

RZ-C(0)CH v

wherein R” is as defined abovs,
to obtain a compound of the formula I-B
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wherein RY, 8% and m are as defined above, or



wherein R4 is as defined above, to obtain a compound of the formula I-C
O 4/fRs N-C\CD-N 11 R -(CH2)M -RH*®-c wherein R3 is hydrogen
and R', R4 and m are as defined above, and if desired, converting the
compound of formula I-A, I-B or I-C into a pharmaceutically acceptable
salte)peadhiiels aspestwtharefithprayidedscdmpounds as defined above
when manufactured by a process as defined above. In a fourth aspect,
there is provided pharmaceutical coppesitions compysing a compound
as defined above am@zﬁpl[@mzqg < AeseNtable dgrHa and/or
adjuvant. In a fifth aspect, there Is praviggd conﬁpmw(ds as defined above
for use as therapeutically active substances. -4d- In a sixth aspect, there
is provided compounds as defined above for use as therapeutically active
substances for the treatment and/or prev&ntion of diseases which are
associated with the modulation of H3 receptors. In a seventh aspect, there
is p(g@{éggg ge.0t compounds as,gedined for the preparation of
medicaments for the treatment and/or prevention of diseases which are
assyc %HWW%B%%EE‘B #13 receptors. In the present description
the term "alkyl", alone or in comRination with other groups, refers to a
branched or straight-chain mor%\?ré%ﬁﬁaurated%liphatic hydrocarbon
radical of one to twenty carbon atoms, preferably one to sixteen carbon
atombemir® prefsrdblined&B9YEN carbon atoms. The term "lower allryl” or
"Cl-eoBliA 2 2lane enid egrinatienisigaifies a straight-chain or
branched-chain alkyl group with 1 to 8 carbon atoms, preferably a straight
or branched-chain alkyl gr@up with 1 to 6 carbon atoms and particularly
preferred a straiyht. or bra“ched-chain alkyl group with 1 to 4 carbon

atoms Examples g}[\ét_r'é%ht-chain and brgnch Ci-Q’sTéTRy{I\Igr%qps are
methyl, ethyl, prRPpYl, isoprgﬁw:(CHz)m N /TN N
H

<

I-C
wherein R® is hydrogen and R, R* and m are as defined above,

and if desirad, converting the compound of formla I-A, I-B or I-Cinto a
pharmacentically acceptable salt.

In a third aspect, there is provided compounds as defined above when manufactured
by a process as defined above.

In a fourth aspect, there is provided pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

In 2 fifth aspect, there is provided compounds as defined above for use as
therapeutically active substances.



butyl, isobutyl, tert.-butyl, the isomeric pentyls, the isomeric hexyls, the
isomeric heptyls and the isomeric octyls, preferably methyl, ethyl and
isopropyl, and most preferred meth§#-and ethyl. The term "lower allceny!"
or "C3_Cs-alkenyl", alone or in combination, signifies a straight chain or
branched alkyl group comprising an olefinic bond and up to 8, preferably
up to 6, particularly preferred up to 4 carbon atoms. Examples of alkenyl
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8, preferably up to 6, particularly preferred up to 4 carbon atoms.
Examples of allcinyl groups include 2-propinyl
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methexke @M dRIGRDYLISORIRPAKYI"NalMORY ﬁ&hﬁ&%&%@%&y

and tert re et and _ethoxy ar d Mo red
e %%88%}5%@@15%@?@%%@&?&& R
iaféb%;a 'fﬁ?ﬁéf_éﬁeW‘@Eﬁ@é’%lﬁf}@?@f@%ﬁf&%\ﬁ& Wtegfb%‘éoas
defmeth abgveiwviideinab|eastaons: et the.nydrogen atoms of the lower
alkyl group is replaced by an alkoxy group as defined above. Among the

prefefieddawéloatkallydlloyl Grelpsllaid niethonyimethyhimetho xiyetfiyd and
ﬂamlgﬁgﬁy&\ek&ﬁh@@a«%gﬂ% st m}’é@ﬁW&%Rﬁgfé%ﬁ%@%‘gg’%@gﬁ@

X W,
S s o T FSep B B RS B
at%ﬁ%eg e et BIRWWlMWW%&@W@WWMPM of

stefipeidcaboven ddmont ah€ple iy gk dopser atkesyd) lkkdxyl, groppls iergropyl,

H%@}tih@éﬁﬁﬁl??th %&’rﬂl@&a@)ﬁig EQFMLQ?Q/ ?ﬂ@@tﬁgﬁgﬁ%&"ﬁ@iﬂgtﬁm isomeric heptyls
oxyethox er e term "halogen

’ﬁn% Blﬁ 1¥ erlc.y acC gﬁ]ﬁ%@ra%ha CL ISKF% Opgrﬂ g os (}JE) gsrred

uorlne C orlne Ine a uori orine an romine

The term “lower alkenyl” or “C;.Cy-alicenyl®, alone or in combination, signifies a
straight-chain or branched allyl group comprising an olefinic bond and up to 8,
preferably up to 6, particularly preferred up to 4 carbon atorns. Examples of alkenyl
groups are 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl and
isobutenyl. A preferred example is 2-propenyl.

The term “lower alkinyl” or “C;.Cy-alkinyl”, alone or in combination, signifies a
straight-chain or branched allkyl group comprising a triple bond and up to 8, preferably
up to 6, particularly preferred up to 4 carbon atoms. Examples of alkiny] groups include
2-propinyl (propargyl), 1-methyl-2-propinyl, 2-butinyl, 3-butinyl, 2-pentinyl and 1-
pemtin-3-yL

The term “alkoxy” refers to the group R’-O-~, wherein R’ is alkcyl. The term “lower
alkoxy” refers to the group R’-O-, wherein R’ is lower alkyl and the term "lower alkyl" has
the previously given significance (“C;.Cg-alleoxy™). Examples of lower alkoxy groups are
e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec. butoxy and
tert.butoxy, preferably methoxy and ethoxy and most preferred methoxy.



The term "lower halogenalkyl" or "halogen-Ci_C8-alkyl" refers to lower

alkyl groups as defined above wherein at least one of the hydrogen

atoms of the lower alkyl 15 group is replaced by a halogen atom,
préfeapiipitaero or chloro, most preferably fluoro. Among theepmefeawmda2s5s
halogenated lower alkyl groups are trifluoromethyl, difluoromethyl, '
fluoromethyl and chloromethyl, with trifluoromethyl being especially

preferred. TiadermiclowenBysmyyalkyt ot Audsgxy; .- G8yp 'fé’ferg%%%mtg alkyl
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cyclogheybring-eontainineg tally sabasdatoms, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. 25 The cycloalkyl ring
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or cy e [ llcylalkyl”
S ?;?f“ R YR s by gy ot Lower
abova%szﬁ&sé%ﬁé mwékﬁ%saa&aa gﬁhﬁ’é’%ﬁ‘ﬁ@P“&lﬂ% preferred
groupeiserabtaspd opaseyepe atieyngoupy dkcanfimedietypvepixgraplestoftyethoxy,
nreferreid @ ioweteys balky alkdigrpprseatl cyclopropylmethyl or
cyclopropylmethyl. The term "lower phenylalkyl" or "phenyl-Cl_C8-alkyl"

refers to lawekalkyhareuns ré‘&z@@ﬂ Ree AoV WMAG! BiBBldeant aRe RS theh fluorine,

hydr%ﬁﬁﬁy é%’ﬂ‘c?b% I3 (1'%\@/% dqggup is replaced by a phenyl group.

The phenyl ring maybe su s ute as defined herein. Examples of

preferred e benz

2006/058@‘5%#?%%" Ié%"f%f ke ﬂﬁ"grgSh Cm¢ Hg’tﬁ%};‘?f%‘é’w%“i%a%‘ﬂ
3,4-oRESRyERSY Fbmé‘t’éﬁwwmaawn%o e éw%f?ﬁ%wg%m@aalkﬂ
Hétergroyliic rﬁﬁ@i@ﬁtlﬂfrﬁawog@mmmmgrafmﬁheﬂm atdnoselectedfecably fluoro.
nitrogeRoaxigan deseifilogliersdaoav.satkypies  -heteracysdie sing, which

may 8@3@@&%&%%@%&9&@%@@& dﬁ%t?@ﬁﬂy&ﬁ%e%lgespecmﬂy

as azeU? pyrrolldlnyl azolidinyl, pyrazolidinyl, oxazo

isoxaZGiic yI thiazolidinyl, |soth|azoI|d|nyI piperidinyl, piperazinyl,

morpholin thlomQrpho anyl. The heteroyclic ring maybe
unsubstitutdd 7S Byﬁf %‘%&Pﬂgo}gﬁfﬁ@e%?}gﬂﬁﬁ Eriddamg allyl
SBlecreeifromh %ﬁmriahqﬂe qum at least one of the hydrogen atoms of the lower alkyl

group is replaced by a hydroxy group. Examples of lower hydroxyalkyl groups are
hydroxymethyl or hydroxyethyl

The term “cycloalkyl” or “Cs.Cy-cycloalkyl” means a cycloalkyl ring containing 3 to
7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
25  The cycloalkyl ring may be substituted as defined herein. Especially preferred is

cyclopropyl or cyclopentyl.

The term “lower cycloalkylalkyl” or “Cs.C;-cycloalkyl-Cy.Cy-alkyl” refers to lower
alkyl groups as defined above wherein at least one of the hydrogen atoms of the lower
alkyl group is replaced by a cycloalkyl group as defined above. Examples of preferred

30 lower cycloallkylalkyl groups are cyclopropylmethyl or cyclopropylmethyl.

The term “lower phenylalkyl” or “phenyl-C;.Cg-alkyl” refers to lower alkyl groups
as defined above wherein at least one of the hydrogen atoms of the lower alkyl group is
replaced by a phenyl group. The phenyl ring may be substituted as defined herein.
Examples of preferred lower phenylalkyl groups are benzyl, 4-methylbenzyl, 4-



alkoxy, oxo, halogen and halogenalkyl. The heterocyclic ring may also be
condensed with 10 with a C3-C6-cycloalkyl ring or a phenyl ring, said
cycloallyl ring or phenyl ring being unsubstituted or substituted by one,

WoPsiieggsoups independently selected from lower alkyl, J@Weha00s/012556
alkoxy, halogen and halogenalkyl. Examples for such a condensed

heterocyclic rings are 3,4- dlhydro IH-isoquimbtine, 1,3-dihydro-isoindole
and gcta dro nollne 5 Th ha aceutically acceptable salts"
referg‘fo t%c%% <alts Which Te aY Jg]% oﬁ%% eci%veness and

propertlesﬁthe frfbasgles or free CIdS hIC are no bltolo c II Al
otherwise UNIEEFabiE Qe gre formed with morg nlceé g}gé@non ¥

hydréeﬁré%n@cﬁéumrb%w@raé#%iﬁfﬁﬂ@aémo&?ﬂn@%w Oﬁﬁékfﬁh digéers to a
acid andrthel Nkeetpreferabiinhyehtdhierjcoptichdlyd@nganidacids sitelyas oxygen
a§et'6&@%&[&%0%%}%'Qz%@lﬁbfcp}'ﬁcﬁﬁiﬂww%‘ﬂ&%ﬂ%ﬂ@iém 1,
malefic acid; ”f&%‘;é%za %aéhcxz& Gidh sul Qz'%hgﬁﬂ furmnanc geid 1perazinyl
tartaric acl fic acl ZOIC acid, cifnamic aci r}ﬁé%geﬁ tp & m}f
meth@ﬁéem?a% ‘é&?&‘%ﬂ%’&ﬁéﬁhﬁ&ﬁ?&%ﬂ BhehsenRElinag @eaab%aﬂwhamuted
acid, oy sudpgiiyiedstgionaritr e tikee grcadxdlhmhpham&at@emwfompl@mraﬂﬁyl lower
forIn ARCHIOR:6f b dapsaanigaassien. %mlm S%ﬁ% m@ﬁfiﬁg BCidndensed with
t | (6] |
jg‘dlﬂg{%%gs% % : Eﬁ%ﬁ%n%gmu cglﬁqm mag eS| (5n gqlﬁngbemg
the IIRBSSHEHRY AR B?ﬁt?f’raﬁr‘i’l’éeb%égﬁﬂ?:‘i%?é‘)&& q ?fé glaged from
saltslewpristatylosee okaayyhadngerertid fyelagindbyls Bostiniee oasmihescondensed

incluging-oepdicalbyoneuringrydbstitiod QiTioRse, Ays Eydnes Hadpasic

ion ez)(glla &%{iﬁﬁigﬁﬂéum as isopropylamine, trimethylamine,
diethylamine, triethylamine, trlpropylamlne 30 ethanolamine, lysine,

léglnlne Zhﬁf ?éﬁ%' &gﬁqgfeg R %f glgégR ﬁ‘;re t'lipSS & d0§Q &ﬂ_lke Setain the

compoun orm alcan SO orm of zwitterions.

PartiCHSRprEFErHanSH: féga’fr&fﬁy e BRSS AR & B K mpeRinhaTsmot
form bialparr@lim pipdrodtslondesisaits. Thesdtrmrdarsdofitbrimeigahisaasids such as

also hedselypiad 26d) hhyaiad; gl seliation ¢dmidhk badiRetpHdAdhEd and the
Cour%‘f(é) %&Hﬁg%‘f&%@ﬁﬂaﬁeﬁ@ "o@ﬂ:@a&@dg lﬂféﬁ S AR &id, propionic acid,

cons nce %’:Y % g\% gﬂﬁeg% éﬁ% #égaﬁl 8%1%%/ %u icylic acid, succinic

B mbhArarar

(hydresidryrraE asi pramidicil gosb Gepraly ecidleinampiirsiddemndelic acid,

physialabicaliyifatcapidkibseldiasic acid, p-toluenesulfonic acid, salicylic acid, N-
acetylcystein and the like. In addition these salts may be prepared form addition of an
inorganic base or an organic base to the free acid. Salts derived from an inorganic base

25  include, but are not limited to, the sodium, potassium, lithium, ammoniurm, calcium,
magnesium salts and the like. Salts derived from organic bases include, but are not
limited to salts of primary, secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines and basic ion exchange resins, such
as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,

36 ethanolamine, lysine, arginine, N-ethylpiperidine, piperidine, polymine resins and the
like. The compound of formula I can also be present in the form of zwitterions,
Particularly preferred pharmaceuntically acceptable salts of compounds of formula I are
the hydrochloride salts.

The compounds of formula I can also be solvated, e.g. hydrated. The solvation can
35 be effected in the course of the manufacturing process or can take place e.g. as a

consequence of hygroscopic properties of an initially anhydrous compound of formula I



"Isomers" are compounds that have identical molecular formulae but that

differ in the nature or the sequence of bonding of their atoms or in the
arrangement of their 5 atoms in space. Isomers that differ in the

afrangaimaRkof their atoms in space are termed "stereoiSOMEr$ kp2005/012556
Stereoisomers that are not mirror images of one another are termed
"diastereoisomers", and stereoisomers that’are non-superimposable

mirrQr i e ermed "enantiomers”, or. sqmefimes optjcal isomers. A

careH e Do 18 PO Mot ST S Rt TR Dariie BEicg Ly
centiéeePiePls ¥WhiaifSthe present invention relates to compounds of the

general formula R? X\/-\ N-R _H/N-(CH2)m a\N | wherein R1 is selected

from the gHSUPSEDIMRIGROLAgEFRIdYFathartisptynotesutay fameerlys bopthat differ in
C7-alkimytpiewe tHralapenal kil dodieg hfdraxyedkyd doinehalkaxygatioyht of their
G3-Gibhe mvginalkvbaa8 dowere 3oy aakdaley i GAR) PSR e termed

m s otk Rz selected fom, e group consistng ot gner Al o
C3-Cl-allzenyl, ta- S Talkinyf, “lower halogenalkyl, 16wer Ryaroxyari, Towere
alkoxJHsAcZieraEtibantl tistr e e ssdhRiGARgPor ErEEmpeytamisror images are
subgtitotet“eyaphiemedrs lower@3uGrs opdlcd lisphakayl Amabioplhemylbtiaded to four
whergimahey ispiasubstiviacher mepRaiQedisuhstituted by lower alkyl,
lower alkoxy, halogen or lower halogenalkyl, unsubstituted pyridyl or

Ryridyl menge@n disubistituies iyianer.alkyh JOWB 5 uRR KM NBIOAE R Al

lower halogenalkyl, and NR3R4 or, in case X is C(O), R2 can also be

lower alkoxy or lower gikayyalkoxy, or, in case mis 1,.R2 can also be
unsubstituted phenyl or phehMImn;?rp_P- or Adisubstituted byYower alkyl,
lower alkoxy, halogen or lower h og“g'nal l, \ 20Q6/05864

PCT/EP2005/012556 -8- H

wherein

R!  is selected from the group consisting of hydrogen, lower alkyl, C3-Cy-alkenyl, Cs-
Cy-alkinyl, lower halogenalkyl, lower hydroxyallkyl, lower alkoxyalkyl, C5-Cy-
15 cycloatkyl, and lower Cs-Cr-cycloalkylalkyl;

X isCl{O) or SOy
m  isOorl;

R*  is selected from the group consisting of lower alkyl, Cs5-C;-alkenyl, C3-Cy-alkinyl,

lower halogenalkyl, lower hydroxyalkyl, lower atkoxyalkyl,

20 unsubstituted Cs-Cz-cycloalkyl or C3-Cy-cycloalkyl substituted by phenyl,

‘ lower C;-Cy-cycloalkylalkyl,
lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl, lower

25 alkoxy, halogen or lower halogenalkyl, and ’
-NR’RY,
or, in case X is C{Q), R can also be lower alkoxy or lower alkoxyalkoxy,
or, in case m is 1, R? can also be unsubstituted phenyl or phenyl mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or lower halogenalkyl,



R3 is hydrogen or lower alkyl; R4 is selected from the group consisting of
lower alkyl, C3-C7-allcenyl, C3-C7-alkinyl, lower alkoxyallcyl,
C3-C7-cycloalkyl, 5 C3-C7-cycloalkyl substituted by phenyl, lower

Gboexsigadicylalkyl, unsubstituted phenyl or phenyl mono- Qb mpaons/o12556
disubstituted by lower alkyl, lower alkoxy, halogen or lower halogenallcyl,

and lower phenylalkyl wherein phenyl is uns8ibstituted or mono- or

disubstituted by 10 lower alfﬁar(_)wer alkoxy, halogen or lower
halogenal ?’%ﬁ‘]ﬁ%‘lgﬁ BT

her with the nitrogen atom to which they

are attached form a 4-, 5-, 6- or 7-membered heterocyclic ring optionall .
containd SHSARE RB PG HGHP SORsiTee RbiesRAYG o Loty ellinyl,
said heterowseelidkanmglieing unsubstituted or substituted by one, two or

three groupsdandeasaggntly selected from lower alkyl, 15 lower alkoxy,

IogNer alkc?{ﬁar c@’éﬂéﬂf&&b@ g%?r}?ﬁgeg ogenalkyl, or being
- vl i

condensed wifh -cyclo g of a phenyl ring, said cycloalkyl

ring or pHEHET R BETE lituted or substituted by one, two or three
groups indepvésideitt Hekdecphom iomer-aik isidwiiusaik bnlowatadeh lower
and halogghedisyh-tn@phelswacultigalbliatcaptable salts thereof; 20 with

the excepij o[ -N- - -Bi in-1-vD-nvridim- .
propiona f?%%%@@%%%i%‘%ﬁé@%%ﬁ e slted by

Bnsisting BYHHE T o ARy eees B iumdiinsenss Sidnyl, lower
haloggnalkyl, lower hydroxyalkyl, lower alkoxyalkyl, C3-C7-cycloalkyl and

lowe c?éa@%‘”.a‘%ﬁmw&né ORI a&aﬁa@f&f 5 AR i & &, 5 6- or
accordingtantebsred dntcrogdiionngreptiosdy wisrdinnR 2igdhve heltcgitom selected

C3- C7-cytoalithondth dhpsa 6o Bt Red eherinlR risdhdiky vayelRalyéd or
being morg yorefesias AdHROsE o %ﬁgﬁﬂpgﬁﬁéﬂ%@e&@ %fl%%%wer alkyl,

being most preferred.. Compounds of Tormula_ |, wherein' R' is et r. .
Epropy! SRR VB HrE PR S RO BP B B} HelpesBbagy: being
preferred sBdtisse vBmpoentdscHifpetaiLing oxmpiiateingrpaslrycloaliyl ring or
However, glasmgainds:oifansuiaitusthereirbstits €} by emdsova @rdiesegebups

embodimep gfthe-inyaBtiond FuthRARISIRICH RER BRRP NS PL IR A nalkyl;

| according to the present invention,
and pharmaceutically acceptable salts thereof;

20 with the exception of 2,2-dimethyl-N-[6-(4-methyl-piperazin-1-y1)-pyridin-3-yl]-
propionamide.

Thus, the substituent R' is selected from the group consisting of hydrogen, lower
alkyl, Cs-Cy-alkenyl, Cs-C;-alkinyl, lower halogenalkyl, lower hydroxyalkyl, lower
alkoxyalkyl, C3-Cy-cycloalkyl and lower Cs-Cy-cycloalkylalkyl. Preferred compounds of

25 formula I according to the present invention are those, wherein R' is lower alkyl or Cs-
Cr-cycloalkyl, with those compounds, wherein R’ is C5-Cr-cycloallyl being more
preferred, and those compounds, wherein R' is cyclopentyl, being most preferred,
Compounds of formula I, wherein R is ethyl or isopropyl, are also very preferred.

m is an integer of 0 or 1, Especially preferred are those compounds of formula I,
30 wherein mis 1. However, compounds of formula I, wherein m is 0, are also a preferred
embodiment of the invention.

Further preferred are compounds of formula I according to the present invention,
wherein R” is selected from the group consisting of
lower alkyl, C3-Cy-alkenyl, Cs-Cy-alkinyl,



wherein R2 is selected from the group consisting of lower alkyl,
C3-C7-alkenyl, C3-C7-alkenyl, WO 2006/058649 PCT/EP2005/012556 -9
lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl, unsubstituted
GRaGinsusdeallcyl or C3-C7-cycloalkyl substituted by phenyl, dewesoosei2ss6
C3-C7-cycloalkylalkyl, lower phenylalkyl wherein phenyl is unsubstituted

or mono- or disubstituted by lower 5 alkyl; fower alkoxy, halogen or lower

halogenalkyl, un itute ridyl,or,pyridyl mmonos, oy disubstituted by
Iow(c)elgr“g\fﬁ)%%Pcﬁﬁ%%%*bg&yxﬂﬂ]ﬁ%oﬁd&@é%%ha 8@51}1131_ yl, and -NR3R' or,

in cagsuRsdtated Lo carlealdvle forterdnkestbrubsisniakbkyhnasky. 10
WitHiwtri € gfougycloathpelitnls of formula |, wherein R2 is selected from

the @UPpEARBItNVREGWERAIML (rsubstitielpaliband.Ca:&hsHalea Y lower

bstitited by phenyl, are preferred, Furth re, compounds of formula
%;rea%%ﬁe%?%%%@e}fﬁ? %ﬁﬁ:éj ﬁg)vygf hp c&%n%ﬁmﬁ wherein phenyl is
unsuBSHbtERtE? RS St SRR PhIBREIURYbY Ieaky hgey alkoxy,
halog@ogen lovierdidiageersliyl. Aldo preferred are compounds of formula |
of theypfasent invention, wherein R2 is the group -NR3R4 . More

preferred are mg%ﬁﬁg,(}gg@atm&o%fefﬁwy@ib%aﬂsm&ﬁé@%g%& Goup

-NR3R4 and'R3is gen or lower al R4 Is se n the
oup coRsisting.of lower alk g C3:C7-alkenyl,,C3-C7-al.ényl
& oy 808, S R R RIFl lrd rom thegrop

0 -C7- , _lower

O3-S RSBIAATRY RIGH L SHENEERLAYR G e FHomBrttuted by phenyl,
disubstiterésdee lower alkyl, lower 25 alkoxy, halogen or lower

halogenalkyl, and lower phenylalkyl wherein phenyl is unsubstituted or

mono- orHisthlestiters ddyp towds el kyimidwbralkosforbdloderciorRdivérwer
halogenglkitoriR2ashBriag athiebsithdheHirnge B AR MBICH TR alkyl,
A %@%@%I{% rllﬂaﬂ)ée_n gf’lg@'&rhalogena]kyl.

Also preferred are compounds of formula I of the present invention, wherein R* is
the group -NRR®.

More preferred are those compounds of formula I, wherein R? is the group -NR‘”R4
and R is hydrogen or lower atkyl

20 R* s selected from the group consisting of lower alkyl, Cs-Cy-alkenyl, Cs-Cy-alkinyl,
Cs-Cy-cycloalkyl,
Cs-Cy-cycloalkyl substituted by phenyl,
lower Cs-C;-cycloalkylalkyl,
unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl, lower

25 alkoxy, halogen or lower halogenalkyl, and
lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy, halogen or lower halogenalkyl; or

R? and R* together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or

7-membered heterocyclic ring optionally containing a furtber heteroatom selected

30 from nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or
substituted by cne, two or three groups independently selected from lower alkyl,
lower alkoxy, oxo, halogen and halogenalkyl, or being condensed with a phenyl
ring, said phenyl ring being unsubstituted or substituted by one, two or three
groups independently selected from lower alkyl, lower alkoxy, halogen and

35 halogenallkyl.



7-membered heterocyclic ring optionally containing a further heteroatom
selected 30 from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one, two or three groups independently

s%%gﬁf({%gower alkyl, lower alkoxy, oxo, halogen and hal?@’f@gmgfagﬁsss

being condensed with a phenyl ring, said phenyl ring being unsubstitute
or substituted by one, two or three groups-ib@lependently selected from
lower alkyl, lower alkoxy, halogen and 35 halogenalkyl. WO 2006/058649,

PCT/PP20BIO T S5BEF e TS Erap Saan g PrBfart et fRrthBlc bt haangk R are
formutaver Wiybrein R3 and R4 are lower alkyl. Another group of preferred

compounds of formula | are those, wherein R2 is the group -NR3R4 , R3
is hydrogefratigRAcspselpctborird mitho grésipl fonsidtihgrotihboyvareatieyR’ is the
C3-CraulsenyR* @3- @7ralpiivie s 3rER eysdealiayhom3ife ey ealiifting of
Sl%bS%We?%lW] Qﬂ@@)’—la]}l%)(%?r(g- (;i&%w)allcylalkyl, unsubstituted phenyl

( isubs loWé

or phenyl mono- or. di ituted b er alkyl, lower alkoxy, halogen or

(ower AR ST 1BREF BRI BASI pheny! is

unsubstittted orcisbndayrldbubstituted by lower alkyl, lower allcoxy,
halogamubistinuted pdagenatkyhyl hese cardpauntasdReeReaRaNs], lower alkoxy,
hydrqgﬁ%é}p& R4.is ﬁqwgémsmydﬂwy' wherein phenyl is unsubstituted or K
mong- of diﬁub t'ﬁgrtle bg Iowgr aﬁk l, Io&g)er_alk%?/, halogen rlﬁ)wer db
halogERSIRHrE" OSpEEHTY) Préteried™ I8 ik rﬁ%‘r%‘}%o%é%‘ﬂ gdygpd by lower
formaiybApree siresihelecenao i uee ineterdlyl wherein mis 1 and R2 is
unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl,

lower alkokhottatogerwrdowbetsildydnkitybgenpratdrisdarouphonylalkyl wherein
compshengissaffarbstitatbaie these, wilaidinikie S 2otheskylai@iialkoxy, halogen

compaungds: R ING TN T, PN (CHOM ~N-R N

15 Furthermore, compounds of formula I of the present invention are preferred,
wherein m is 1 and R? is unsubstituted pheny! or phenyl mono- or disubstituted by lower
alkyl, lower alkoxy, halogen or lower halogenalkyl.

A preferred group of compounds of formula 1 are those, wherein Xis SO,. These
are the compounds having the formula

20 I-A
wherein R}, R* and m are as defined hereinbefore.

Furthermore, compounds of formula I are preferred, wherein X is C{O). These are
compounds having the formula



20 I-A wherein R1, R2 and m are as defined hereinbefore. Furthermore,
compounds of formula | are preferred, wherein Xis C(O). These are
compounds having the formula WO 2006/058649 PCT/EP2005/012556
-MoQukdddsteHZ)m N /--\ -R N I-B wherein R', R2 and m arera%/8efined: 2sss
hereinbefore. Within this group, those compounds are especially preferred
wherein Xis C(O) and R2 is -NR3R4, thus rieaning compounds of the
formula R\ 3 N-C\/\"' R N-(CH2)m H\N-R N 5 I-C wherein R', R3, R4

and m are as defined hereimdjefore. Examples of preferred compounds of
formula | are the follogfre:C

1-[6-(4-ethylpiperazin-I-yl)-pyriglinggayll-3- & N-R
1-cyc|ohexy|-3-[6-(4-ethy|-pip’erazﬁn-l-;??)-p idjf-3-yI\ureg, 10

1-benzyl-3-[6-(4-ethyl-piper*dzin- 1-yl)-pyridin-3-yl] -urea,
1-[6-(4-ethyl-piperazin-I-yl)-pyridin-3-yl]-3-p-tolyl-urea,
1-[6-(4-eth)TI-piperazin-l-yl)-pyridin-3-yl]-3j-_(é1R,28)-2-phenyl-cyclopropyl)
-urea, 1-[6-(4-ethyl-piperazin-1-yl)-pyrid ?
n-3-yl]-3-(3-methpxy-phenyl)-urea, _
1-[6-Ml%’iﬁi}lfbiﬁier%(ﬂﬁgliﬂﬂﬁb%@ﬂﬁ@?lflﬁbf’@ﬂﬁoro-phenyl)-urea, is
1-cyclohexyl-3-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-urea,
1-benzyl-3Bhia-tyempenthasperadipendsiusierrady frefested wherein X is C(O)
1-[6- et Pe B pRTISE pihesazéaning yqayricindg -y (@rmeakhyl-benzyl)-urea,

WO 2006/058649 PCT/EP20051012556 -12

o]
AN
R \N——(CH)- - N N—R’
H/ y 2/m \ I\{ \ /
5 I-C

wherein R, R?, R* and m are as defined hereinbefore,

Examples of preferred compounds of formula I are the following:
1-{6-{4-ethylpiperazin-1-yb)-pyridin-3-y1]-3-propyl-urea,
I-cyclohexyl-3-[6-(4-ethyl-piperazin-1-yl}-pyridin-3-yl]-urea,

10 1-benzyl-3-{6-(4-ethyl-piperazin-1-yh-pyridin-3-yl}-urea,
1-{6-(4-ethyl-piperazin-1-y1)-pyridin-3-yl}-3-p-tolyl-urea,
1-[6-(4-ethyl-piperazin-1-y1)-pyridin-3-yl}-3-((1R,25)-2-phenyl-cyclopropyl)-urea,
1-[6-(4-ethyl-piperazin-1-yi)-pyridin-3-yl]-3-(3-methoxy-phenyl)-urea,
1-{6-(4-ethyl-piperazin-1-y1)-pyridin-3-yl] - 3-(4-fluoro-phenyl) -urea,

15  l-cyclohexyl-3-[6-{4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl] -urea,
1-benzyl-3-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl] -urea,

1-[6-(4-cyclopentyl-piperazin-1-yl}-pyridin-3-yl]-3-(4-methyl-benzyl)-urea,



1-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-3-((IR,2S)-2-phenyl-cyclopr
opyl)- urea,
1-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-3-(4-fluoro-phenyl)-urea,
1qyrlohgasska-[6-(4-isopropyl-piperazin-I-)rl)-pyridin-3-yl]-ure gy Bwpa00s/012556
1-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-3-phenyl-urea,
1-benzyl-3-[6-(4-isopropyl-piperazin-I-yl)-pydidin-3-yl]-urea,
1-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-3-o-tolyl-urea,
1-[6-&I%&gwﬁéwﬁwaﬂﬁmyn-agl?r&aﬁzéwé%éf iyRefrez2-phenyl-cyclopropyl)-
1-(2-chdaro-phenyl)-3-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-urea, 10
1-[6-(4-isopropyl-piperazin-I-yl)-pyridin-3-yl]-3-(4-methyl-benzyl)-urea,
1-[lt)”a-(14{Mﬁm&dminw@mﬂrdz%ipwiqbirriﬁim}%aﬂﬂéﬁﬂézﬁ)eﬁqehmwﬂ)eym;oro
pyl)-urea,

1-[6- (4 cipdptiany|p|peraiisploy))-pyidini- 443 {fitiaidopy-pleeny)-urea,
1-(4-fluoro-phenyl)-3-[6-(4-isopropyl-piperazin-I-yl)-pyridin-3-yl]-urea,
146-(Afis 0y pRIPRraR iy RYyigin: -3 prpybiyeaci
1-cyclohexyl-3-[6-(4-isobutyl-piperazin-1-y1)-pyridin-3-yl]-urea,
1-benzyka6s4sisbssyhppasazniny-Ryrgindnt-yrearea,
1-[6-(4-isobutyl-piperazin-1-yl)-pyridin-3-yl]-3-m-tolyl-urea,

1-[6- (15 obudy|RIPAB A RYTIAH: Rt 5390190y R Auren,
I-(2-c(ﬁ5§g-p%%{ﬁ?g-?§{(4-isobl¥[§ﬁ%9iip‘)erazinﬁ-yl)-pyr%in-3-yl]-urea, 20 1-

[6-(4-sputyl; Zins Loy -pwislin-3al.33-1t4smethwihepzyl)-urea,
1[634%ﬁﬁ%ﬁ%ﬁg@%ﬁ}?‘%@gﬁm%&%%ﬁgﬁ? ;gﬁgzﬁyl-cyclopropyl

)-ure@ 2-chloro-phenyl)-3-[6-(4-i I-piperazin-1-yl}-pyridin-3-yl}-ur
AN oS N Sy L e B e W e M R S Ao Syt ed

A e ARG e
R R e ——
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15 1-cyclohexyl-3-[6-(4-isobutyl-piperazin-1-yl)-pyridin-3-yl]-urea,
1-benzyl-3-[6-(4-isobutyl-piperazin-1-y1)-pyridin-3-yi]-urea,
1-{6-(4-isobutyl-piperazin-1-yl) —pyridin%—yl] -3-m-tolyl-urea,
1-[6-(4-isobutyl-piperazin-1-yl}-pyridin-3-yl]-3-p-tolyl-urea,
1-(2-chloro-phenyl)-3-[6-(4-isobutyl-piperazin-1-yl)-pyridin-3-yl] -urea,

20 1-[6-(4-isobutyl-piperazin-1-yl}-pyridin-3-yi]-3-(4-methyl-benzyl)-urea,
1-[6-{4-isobutyl-piperazin-1-yl}-pyridin-3-yl}-3-({1R,25)-2-phenyl-cyclopropyl}-urea,
1-[6-(4-isobutyl-piperazin-1-y1)-pyridin-3-yl]-3-(3-methoxy-phenyl)-urea,
1-(4-fluoro-phenyl)-3-[6-(4-isobutyl-piperazin-1-yl)-pyridin-3-yl] -urea,

N-[6-(4-ethyl-piperazin-1-y1)-pyridin-3-ylj-dimethylaminosulfonamide,



2-(3,4-dimethoxy-phenyl)-N-[6-(4-ethyl-piperazin- |-)rl)-pyridin-3-yl]
-acetamide, [6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]-carbamic acid
2-methoxy-ethyl ester, [6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]-carbamic

acid ispbutybester, to cyclopropanecarboxylic acid PCT/EP2005/012556
[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-amide,
N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin- -?/I']-butyramide

cycloQuANCAAXNNE Bl zin-1-v1)-pyridin-3-y1] -dimethyl
[6-(4- cﬁclgpeﬁctryl plp{gr? ﬁln | }}13 p;yrl)d}j Il’,lﬁ ar};"lll elme Ylaminosulfonamide,

CyC| L I - mn 1XrE a
ORISR S, o o g

N-[6- 41%14%989”% er&?(& (%')e%['%lpéa)ﬂl% ‘?H%P%it}{r? Uy

cycl exanecar ylic acl

[6- ( 1 erazln -1- ldl

2- ch Hf% ?)Zeﬁﬁt)lll g é)ﬁézm ) p?/rl 1cdcg:illnamlde

N- [6 iperazin -2- Iac tamide,
NE'[6 )ﬁ Eky t %%z.ﬁ’lflﬁ’j%p (?ﬁr’] {]1% oro'] E"HY ~acetamide,
;\IZ[(64]Z§| g%&g@’ QP@F%%}E?I %WIW@WH@SA?-me‘fhoxy—phenyl)-acetamide,

-2- (3 ethaoxy-phenyl)-acetamide, 20

N-[6- %&%@H@?flfpﬁ%@a&wﬂ% {eshumiBsrEs s Aldnmidiniyibrsripmide,
acetamide, [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-7I]-carbamic acid
ethyl B<tFA-PREN A kY RE PR ISP ARSI ehrpratkrhestsr,

2- methoxy ethyl ester,

[6-(al6ydvRipinsaseiini-pyisirdnibprhenipasiidsabrikettiy| ester,
WO 2006/058649 PCT/EP2005/012556 -14 cyclohexanecarboxylic acid

[BL(45Edpremanstorasitic B [SyridercBusaniniiesrazin-1-yl)-pyridin-3-yl]-amide,
2-(3,4-dimethoxy-phenyl)-N-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-ac
etamidiés-{6-(ucispptopyipiperaindl-piyipiridii Bbyreartdenic acid ethyl
ester, 16-(4-isopropyl-piperazin-1-71)-pyridin-3-yl]-carbamic acid isobutyl

esters)8lpb g dceyitspérayiddipétacicopoprbpiiirnday Indtpyitidotprathideide,
N-

[6-(4 wyytippentybpipendiindd y§-piyridioBagihetbsiidametiaxyibenzgihiamide,

N-[6-10H6ylayelopdmnipgipeini4) pyridimasyfitateyly Ripheayliacetamid
e, N-

[65 (4-gyttdpeniyipiosdzinil iy pyydiopenyfingieyizar(#-lpromdinesyl]-amide,

acetamide, 1o ethanesulfonic acid

[6-(4-yBlopentysRireiaripeAtyilmsitin-3-yimeiihamit eairananide,
[-sulfonic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl]-amide,

N-[6 g&w@oaerb%ﬂmf@zfaz&mbmyﬁmﬁ -ylmpthyllaimataylaminosulfo

namide
N-{6-(4-cyclopentyl-piperazin-1-yl}-pyridin-3-yl]-2-(4-fluoro-phenyl)-acetamide,
N—[6-(4—cyclopent};l~piperazin~1—y1)—pyridin—3~y1} -2~(3-methoxy-phenyl)-acetamide,

20 N-[6-{4-cyclopentyl-piperazin-1-y1)-pyridin-3-y1]-2-(3,4-dimethoxy-phenyl}-
acetamide,

[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl|-carbamic acid ethyl ester,
[6-{4-cyclopentyl-piperazin-1-y1)-pyridin-3~yl]-carbamic acid 2-methoxy-ethyl ester,

[6~(4-cyclopentyl-piperazin-1-yi)-pyridin-3-yl]-carbamic acid isobutyl ester,



N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl]-benzenesulfonamid
e, N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl]-C-phenyl- 15
methanesulfonamide,
Cildrshlosasplenyl)-N-[6-(4-cyclopentyl-piperazin-1-yl)- pyrldl%émgg)ﬁqzs%
methanesulfonamide,
N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-34tmethyl]-2-fluoro-benzenesul
fonamide,

N-[6 ELeYErBpeAthRITE RSk ST Syjssprrmr-BiprratRy R miskisar brmdds
fonamide, 20

N-[6 A% caprhemberR LS parrirrapivrarmLoilss beny shasgtamide,
fonamide,
2-chﬁr@@%%@é;ﬁé@ﬁéﬁf&ﬂlﬁiﬂe‘?ﬁéﬁﬁﬁyﬂ]MW@-W@H‘WH%@%R%SUI
fonamide, 4-chloro-N-[ 6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl]
-ben E@h@%mﬁqm@gaﬁn«1-yl)~pyridin~3-y1] ~carbamic acid isobutyl ester,
1-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]-3-(4-fluoro-benzyl)-urea,
No-[6 4 lettybiopeaihiipghppyridirh Pytidiatdy s athethbrirtsenidamide, 25
N-[6-(4-Ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]-2-phenyl-acetamide, WO
200644168649 ROTUEPRRRHI0L 2658 - piadi-3-yimethyl]-3-methoxy-benzamide,
[6-(4-ethyl-piperazin-I-yl)-pyridin-3-ylmethyl]

-2- (A era-phdopdivateipenide - lethapeslifedidraettlyl]-2-phenyl-acetamide,
[6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]-amide, propane-1-sulfonic
acid [6{@Hetbyltpipetazipdyinpyimaiimetiyieamipe.(Muoro-phenyl)-
[6-(4;eth)l:piperazin-I-yl)-pyridin-3-yimethyl]-dimethylaminosulfonamide, 5
N-[6-(4-eth)rl-piperazin- 1 -yl)-pyridin-3-ylmethyl]-benzenesulfonamide, N-
[IQ» (439{9%381?0%{@%'8 r%[éﬂgﬂeﬁt}’f @%@Xgn 1-y1)-pyridin-3-ylmethyl]-amide,

-C-phenyl-methanesu fona

ﬁ(ez't h%moro ‘f)o H}‘fQ 1erdqeetvipipsrasl p1p¥r'2z%¥ri 5:.%‘ IS nethyl] -amide,

nami
N [6 4 gt@/ ‘PC'P%%% -pi ex,)agzJ }llrlg_}rrb P¥r[’818 @{711 l’l[ﬁe atr%ltjllgglﬁ? nanude,
b z If [
R
enze

> chﬂ§ 16y fonaﬁgaffﬂwm&e@fa%ﬂ%w%%YW%hfwéw?ghesu|fonam

itfe, methanesulfonam1de,

4-chloro-N-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]-benzenesulfonam
ide, A-thetyrpiperiivditidatboxghitedid piperazin-1-yl)-pyridin-3-ylmethyl]-
(6-(4reytianentyhpipiazin-1-yl)-pyridin-3-yl]- 15 amide,

2,6-dimethyl-piperidine-l-carboxylic acid

[6-(41¢yelopeptdRingtarit:d30)-Pyt dipr@iddh -pmitieyl] -2- fluoro-benzenesulfonamide,
N-{6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl] -3-fluoro-benzenesulfonamide,

20 N-[6-(4-cyclopentyl-piperazin-1-yl}-pyridin-3-ylmethyl]-4-fluoro-benzenesulfonamide,
2-chloro-N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl] -benzenesulfonamide,
4-chloro-N-{6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3-ylmethyl} -benzenesulfonamide,
1-[6-(4-ethyl-piperazin-1-yl}-pyridin-3-ylmethyl]-3-(4-fluorc-benzyl)-urea,

N-{6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl}-3-methoxy-benzamide,

25 N-[6-(4-Bthyl-piperazin-1-yl)-pyridin-3-ylmethyl]-2-phenyl-acetamide,



4-trifluoromethyl-piperidine-l-carboxylic acid

[6-(4-cyclopentyl-piperazin-I-yl)- pyridin-3-yl] -amide, 20
1-[6-(4-cyclopentyl-piperazin-I-yl)-pyridin-3-ylcarbamoyl]-piperidine-4-carb
oxytico@missettyl ester, octahydro-quinoline-l-carboxylic acid pct/ErP2005/012556
[6-(4-cyc|opentyI-piperazin-l-yl)-pyridin-3-yg- amide,
octahydro-isoquinoline-2-carboxylic acid ™ *-~

[6'(41@{91@@%m}'ﬂ:{?ﬂ?&rﬁﬁr?éﬁ?%%}'m:—@:%H%Mﬁm&qﬁaoromphenﬂ)~acetamide,

2-trifluoromethyl-pyrrolidi carboxylic acid
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hyl-urea, 10 3,4-dihydro-2H-quinoline-I-carboxylic acid

[6- (4% thythinperalsA Sy arthal-pipeassiad. -yl -pyridin-3-ylmethyl] -
3,4-ditryloe 2HFquimddine-l-carboxylic acid
[6-(4-isopropyl-piperazin-I-yl)-pyridin-3- yl]-amide, and pharmaceutically
accelitible saltd-thipreofinl 5 Papeidiacy- drefeit oo pobogiseadiatondlailie,

of the present invention are the following:

lebeNz{d-Bi{etiu-gtipytpiperatjnplydipyridinegryl]-8rB&ro-benzenesul fonamide,
1-benzyl-3-[6-(4-cyclopentyl-piperazin-I-yl)-pyridin-3-yl]-urea,

1-[6-(Heyelapentpliperaaintyhr AN dumindt (4-metoykbeezydideanide,
20 1-benzyl-3-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-urea,

2-chloro-N-{6-(4-ethyl-piperazin-1-y1)-pyridin-3-ylmethyl}-benzenesulfonamide,
4-chloro-N-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]-benzenesulfonamide,

4-methyl-piperidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-
15 amide,

2,6~dimethyl-piperidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3-
yl]-amide, ’

4-trifluoromethyl-piperidine-1-carboxylic acid [6-(4~cyclopentyl-piperazin-1-yi)-
pyridin-3-yl]-amide,

20 1-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylcarbamoyl]-piperidine-4-carboxylic
acid ethyl ester,

octahydro-quinoline-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-
amide,

octahydro-isoquinoline-2-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-
25 ylj-amide, '

2-triftuoromethyl-pyrrolidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-
pyridin-3-vyl]-amide,



N-
[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-dimethylaminosulfonamide,
N- [6-(4-cyclopentyl-piperazin- 1-yl)-pyridin-3-yl]

Rd3Idheilisagihoxy-phenyl)- acetamide, PCT/EP2005/012556
N-[6-(4-cyclopentyl-piperazin-1-yl)- pyrldln 3 ylmethyl]
-3-methoxy-benzamide, 25

N- [6?6(3’ EXCIO o%lég?%%‘eég%% [)- X”ﬂ' %%ﬁl glger;%/élgcleut ml?r?&n 3.
-d| h‘f?‘]l’a inosulfon amide, WO 2006/058649 PCTIEP2005/012556 -17

N- [6- (4-cyclo p entyl-piperazin-1-yl) -pyridin-3-ylmethyl] -C-phenyl-
methdndidyfionsaildiele-2-carboxylic acid 6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-
C-(4ehdlero-phenyl)-N-[6-(4-cyclopentyl-piperazin-I-yl)-pyridin-3-ylmethyl]-
methanesulfonamide, 5 2,6-dimethyl-piperidine-I-carboxylic acid

[6-(4-g¥QloRentyepipepazdncny)-AYyrginds:- ylk@mi@apﬁswipmgnaa&ﬁyi?a@m)

accep ?ble salts thereof. Furthermore, the pharmaceutically acceptable
salts of the compounds of formula | and the pharmaceutically acceptable

esters of th nds orm idually .1 stltu rred

e 7 SRS A RS R Sl iRl e

acid 2 alts th aC|ds utlcally
accep%dé %%e Baip! h's}f%}r@gﬁ olﬁ' 'Yltw dﬁ%:?rrﬁge pﬁiorgabhate

acet ate, Ieate salicylate, pyruva Clt actate
mandf?a{éej T SR R ?aﬁ#eférpé%t R etylures,

droch rl s. Alsg solvates a dhy tes of ¢ mpounds of formula |
ditfe ?@éﬁfg% “Hh‘fi"&‘f"fh%aﬂjr RS %f e PRl GRS Ll pyvicins3-11-

N-atemidsf the pyridine ring can be present as an N-oxide group. Such

N-oxides of compounds of formula | also form part of the present
invehtotihy@onipbyniebiforvaboniandidi6-chsararsteisymimdtyb - pyridin-3-
carbgh.aiedes and can 20 exist in the form of optically pure enantiomers,
mixtures of enantiomers such as, for example, racemates, optically pure

dias&g@ﬂﬁm@%ﬁ@mgt%e@@;@&a@r&@}%mers, diastereoisomeric
racemates or mixtures of diastereoisomeric racemates. The optically

getive fOVP&&ﬁ%!hH? biaaddansrampieidnancluion gfdhaiacemiesre the
by aﬁ}ﬂnmetrlc synthesis or asymmetric chromatography

(chroma‘t\g aphy with a chiral adsorbens or

1-benzyl-3-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl] -urea,
1-benzyl-3-{6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-urea,
1-[6-(4-byclopentyl-piperazin-1-yl}-pyridin-3-yl]-3-(4-methyl-benzyl)-urea,
20 1-benzyl-3-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]-urea,
N-[6-{4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-dimethylaminosulfonamide,

N-[6-(4~cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-2-(3,4-dimethoxy-phenyi)-

acetamide,
N-{6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl] -3-methoxy-benzamide,
25 N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylmethyl]-2-phenyl-acetamide,

N-[6-(4-cyclopentyl-piperazin-1-yi}-pyridin-3-ylmethyl] -dimethylaminosulfonamide,



25 eluant). The invention embraces all of these forms. It will be
appreciated, that the compounds of general formula | in this invention
maybe derivatised at functional groups to provide derivatives which are

capaplespkse@nversion back to the parent compound in Vivo. per/ep2005/612556
Physiologically acceptable and metabolically labile derivatives, which are
capable of producing the parent compoundsZof 30 general formula | in vivo

are ithin the scope of this.inyention. WO,2006/058649

PC%E&Z\% "gyf)lﬁ%g%%i@fﬁzfﬁh]ﬁ&) Hggblgé of f Heleprgg'ecrsﬁp Pition is the
proc%?éhﬁﬂeﬁ‘%g%ﬁﬁlﬁ%cture of compounds of formula | as defined above,
which process comprises a) reacting a compound of the formula Il

H2N{ iy ro R N- I Svardenen i riner s Ak RisiHad Hidmsiyl] -
beforeethdtteamispttonidehloride or sulfamoylchloride of the formula Il
R2-S02-CI lll wherein R2 is as defined herein before, to obtain a

compgudicheftiiefperia-TRa®RPlidacid | S(RRNICGERY DN NinR1-N)-$Pridin-3-
I-A \M]_%gl@eR‘, R2 and m are as defined herein before, or b) reacting a
compound of the formula Il H2N-(CH2)m \ //N- R N 1l wherein R and m

ore 35 AEIEADEIRIRSlotFE iR prde o the formula IV

R2-C(O
Furthermore, the pharmaceutically acceptable salts of the compounds of formula I

and the pharmaceutically acceptable esters of the compounds of formula I individually
10 constitute preferred embodiments of the present invention.

Compounds of formula I may form acid addition salts with acids, such as
conventional pharmaceutically acceptable acids, for example hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, salicylate, sulphate, pyruvate,
citrate, lactate, mandelate, tartrate, and methanesulphonate. Preferred are the

15  hydrochloride salts. Also solvates and hydrates of compounds of formula I and their salts
form part of the present invention.

Furthermore, the N-atom of the pyridine ring can be present as an N-oxide group.
Such N-oxides of compounds of formula I also form part of the present invention.

Compounds of formula I can have one or more asymmetric carbon atoms and can
20  exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diasterecisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or
25 eluant), The invention embraces all of these forms,

It will be appreciated, that the compounds of general formula I in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and
metabotically labile derivatives, which are capable of producing the parent compounds of

30  general formula | in vivo are also within the scope of this invention.



wherein R2 is as defined herein before, to obtain a compound of the
formula I-A WO 2006/058649 PCT/EP2005/012556 _19-//0 R2 C N/N-R
N HN I-B wherein R', R2 and m are as defined herein before, or c)

r%g%&ﬂsgggppound of the formula Il NN-R H2N-(CH2)m a\\?cli"/ﬁm}os; 12556
wherein R1 and m are as defined herein before, with an isocyanate of the

formula V R4-N=C=0 V wherein R4 is as-dé&fined herein before, to obtain
a compound of the formula I-C O R\ \N-C\ au/ -~ Rai N-(CH2)m NN-RH

10 I-C whi iSiiheeaip e efghe Rrasatray sion i fieher sesdenfermandasture of
beforempmchifsagsradyedreiting dnbocompodnprofdsrenularisés, 1-B or I-C
into a pharmaceutically acceptable salt. In more detail, the compounds of
formula | epredutimpansiagtired diyftthfsmethdds 15 given below, by the
methods given in the examples or by analogous methods. Appropriate

reaction conditions for the individual re stepsfare\knowq to a person
skilled in the art. Starting-iytate(iats, ithey, ercigfy-Bvailable or
can be prepared WO 2006/058649 PC 005/0 6 -20

I1

5 wherein R! and m are as defined herein before,
with a sulfonylchloride or sulfamoylchloride of the formula ITI

R2-S0,-Cl 1

wherein R? is as defined herein before,
to obtain a compound of the formula I-B

0O
R"'\J |

/”S\N~ CH o N N—R'
0 ! (CHa)y, \i\{ N/

10 I - A-
wherein R}, R? and m are as defined herein before, or

b) reacting a compound of the formula II

o ! N
HN—(CH) 4\ i\{ N N-R

I

wherein R and m are as defined herein before,
15 with a chloride of the formula IV

R*-C(O)Cl v

wherein R? is as defined herein before,

to obtain a compound of the formula I-A



by methods analogous to the methods given below, by methods described
in references cited in the text or in the examples, or by methods known in
the art. The preparation of compounds of formula | of the present
inventicsugsaygbe carried out in sequential or convergent syntbetigposites.2ss6
Syntheses of the invention are 5 shown in the following scheme. The
skills required for carrying out the reactiorrafld purification of the resulting
products are known to those.n the art. The substituents and indices used
in the following description P the processes have the significance given
herein before unless @wdieated to the contraps-Comp s of general
formula | can be prepared ac {Agy L 10 f jovyst a) The
coupling of chloro substituted pyndin%‘Bler atiyes with) pipérazines is
widely described in literatUfle and the procedures are known to those in
the art (For reaction conditions described in literature affecting such
reactions see for example: Comprehensiye Prganic Transformations: A
Guide to Functional Group 15 Preparations, 2nd Edition, Richarc C.
Larock John Wiley, & Sons, New York, NY. 1999).
2-Cbloro-5Rsy yhafe cyAre podefinsebbstarbEg e (1X) can
conveniently be transformed to the respective pyridine derivative VIII or X
through @é@ﬁ@ﬁlmm%}éﬁﬁf@%@mﬁ&iﬁlg VII (either commercially
available or accessible by methods described in references or by
methods known in the art; as appropriaf€)- 28 The/feaction can be carried
out in the presence or th'é‘e&b?épﬁp&)@s agolvent int ”ﬁesence or
the absence of a base. We find it convenieritto car t the reaction in a
solvent like water and/or dimethylformamide (DMF) and in the presence of
a base like diisopropyl-ethylamine (DIPEAy; There is no particular
restriction on the nature of the solvent to be employed, provided that it
has no adverse effect on the 25 reaction Qrtg reagents involved and that
it’can disSORNEthe rEAGBhEES 4t Tléggﬁaog%% E%%Fént. Examples for
suitable s#ientsiipelaaiite Sentskoethane (DCM), dioxane,
tetrahydrofurane (THF), and the Iike‘.L There is no particular restriction on
the nature of the base used in this BidydeCaftl any Base commonly used in
this type of reaction may equally be employed here. Examples of such
bases inclule 30 Rriisths fefiid lameinlhstweopylethylamine, and the like.
The reactignysamtakenplacadreraryvidaisange of temperatures, and the
precise reaction temperature is not critical to the invention. We find it
convenient to carry %I the reg@gtion with heating

4 " C\N--(CH ) - N N—R'
R H/ 2/m \ ;\{ N\ /

10 iI-C

wherein R? is hydrogen and R, R* and m are as defined herein before,

and if desired, converting the compound of formula [-A, I-B or I-Cinto a
pharmaceutically acceptable salt.

In more detail, the compounds of formula I can be manufactured by the methods

15 given below, by the methods given in the examples or by analogous methods.

Appropriate reaction conditions for the individual reaction steps are known to a person

skilled in the art. Starting materials are either commercially available or can be prepared



from ambient temperature to reflux. The time required for the reaction may
also vary widely, depending on many factors, notably the reaction
temperature and the 35 nature of the reagents. A period of from 0.5 h to

sensialgiryswill usually suffice to yield pyridine derivatives \bH@rpXoodd®rsss
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herein before unless indicated to the contrary.

Compounds of general formula I can be prepared according to scheme 1 as
10 follows:

a) The coupling of chloro substituted pyridine derivatives with piperazines is widely
described in literature and the procedures are known to those in the art {For
reaction conditions described in literature affecting such reactions see for example:
Comprehensive Organic Transformations: A Guide to Functional Group

15 Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY.
1999}. 2-Chloro-5-cyanopyridine (VI) or 2-chioro-5-nitropyridine (IX) can
conveniently be transformed to the respective pyridine derivative VIII or X through
reaction with a piperazine derivative VII (either commercially available or accessible
by methods described in references or by methods known in the art; as appropriate).

20 The reaction can be carried out in the presence or the absence of a solvent and in the
presence or the absence of a base, We find it convenient to carry out the reaction in
a solvent like water and/or dimethylformamide (DMF) and in the presence of a base
like diisopropyl-ethylamine (DIPEA). There is no particular restriction on the
nature of the solvent to be employed, provided that it has no adverse effect on the

25 reaction or the reagents involved and that it can dissolve the reagents, at least to
some extent. Examples for suitable solvents include DMEF, dichloromethane (DCM),
dioxane, tetrahydrofurane (THF), and the like, There is no particular restriction on
the nature of the base used in this stage, and any base commonly used in this type of
reaction may equally be employed here. Examples of such bases include

30 triethylamine and diisopropylethylamine, and the like. The reaction can take place
over a wide range of temperatures, and the precise reaction temperature is not
critical to the invention. We find it convenient to carry out the reaction with heating
from ambient temperature to reflux. The time required for the reaction may also
vary widely, depending on many factors, notably the reaction temperature and the

35 nature of the reagents. A period of from 0.5 h to several days will usually suffice to
yield pyridine derivatives VIII or X.



like triethylamine. There is no particular restriction on the nature of the
solvent to be employed, provided that it has no adverse effect on the
reaction or the reagents 5 involved and that it can dissolve the reagents,
atteamtizsmame extent. Examples for suitable solvents inclueler/Bdios 012556
dichloromethane (DCM), dioxane, THF, and the like. There is no

particular restriction on the nature of the b&s€ used in this stage, and any
base commonly used in this type of reggtiop.may equally be employed

here. Examples of such bases include triethylarnine and

diisopropylethylamhi®, and.the 10 like. The reactiorOghin t place over a
wide range of tempera and tNE& precise reaction tefhperature istot
critical to the invention. WgTing;it convenient to carry outtQ€ tion with

heating from ambient temperature to reflux. The time required for the
reaction may also vary widely, depending on many factors,jnotably the
reaction temperature and themﬁ‘tqre of the reagents. Howe)er, %\l\{o/e\rtpd of
from 0.5 15 h to several days Wrwﬁyally suffice to yield pyftidine N.g
derivatives VIl or X. Sullsequently, to access the pyridine derivatiyes VIII
or X (R'# H) the intermediate ié’gubjected to reductive amination reaction
conditions with suitable aldehydes or alkylating reaction conditions with

suitable alkylating¥ The reaction conditi®gfor-either reaction

are widely described i |Iitg,r ture and the procedures 2|p arg known to

those in the art (For reaution w/n\cﬁqions described in lit€rgthr Nﬁfe?ting
N

such reactions see for exampie:\ggm ehensive Organic .t
Transformations: A Guide to Functioftal Group Preparations, 2nd Edftion,
Richard C. Larock. John Wigly & Sons, New York, NY. 1999). g) The
reduction of the cyano ornitro functionality in VIII or X respectively can be
25 achieved under various reducing reaction conditions to gccess the
aminomethyl pyridine defivatives II-A (compounds of formuja 1l wherein m
is 1) or the aminopyridin& derivatives II-B (compounds of fqrmula Il
wherein mis 0). The reaction conditions for either reaction are widely
described inHizt@raﬁf?le e procedures are knbw e in the art
(For reaction conditiong desicribed in 30 literature affecting guch reactions
see for example: Compré‘ihenizD rganic Transformatidis: AlGuide to
Functional Group Preparationsy2p#f Edition, Richard C. Larockgﬂmhs
Wiley & Sons, New York, NY. 1999). We find it convenient to
hydrogenate VIl or X over Ift'é‘hey Nickel or paIIadium/charcogﬁPd/C) ina

solvent and in the presenge or absence of an acid. We find it convenient
to carry out the \

oy

H

N” NN
l\/N-H1

However, in the cases where the desired piperazine derivative is not easily accessible,
an alternative route can be pursued leading to the pyridine derivatives VIII or X.

5 Piperazine (VII; R' == H) is reacted with 2-chloro-5-cyanopyridine (VI) or 2-chloro-
5-nitropyridine (IX) to access the respective pyridine derivative VIII or X (R* = H).

The reaction can be carried out in the presence or the absence of a solvent and in the



35 reaction in a solvent like methanol or ethyl acetate. There is no
particular restriction on the nature of the solvent to be employed, provided
that it has no adverse effect on the reaction or the reagents involved and

thapit rRRLQigsolve the reagents, at least to some extent. EXapplesfRk 112556
suitable solvents include: methanol, ethanol, ethyl acetate, WO
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chloroform, or dioxane, THF, and the like. There is no
b) The reduction of the cyano or nitro functionality in VIII or X respectively can be

25 achieved under various reducing reaction conditions to access the aminomethyl
pyridine derivatives II-A {(compounds of formula I wherein mis 1) or the
aminopyridine derivatives II-B (compounds of formula I wherein mis 0). The
reaction conditions for either reaction are widely described in literature and the
procedures are known to those in the art (For reaction conditions described in

30 literature affecting such reactions see for example: Comprehensive Organic '
Transformations: A Guide to Functional Group Preparations, 2nd Edition, Richard
C. Larock. John Wiley & Sons, New York, NY. 1999). We find it convenient to
hydrogenate VIIT or X over Raney Nickel or palladium/charcoal (Pd/C) in a solvent
and in the presence or absence of an acid. We find it convenient to carry out the

35 reaction in a solvent like methanol or ethyl acetate. There is no particular restriction
on the nature of the solvent to be employed, provided that it has no adverse effect on
the reaction or the reagents involved and that it can dissolve the reagents, at least to
some extent, Examples for suitable solvents include: methanol, ethanol, ethyl acetate,



particular restriction on the nature of the base used in this stage, and any
base commonly used in this type of reaction may equally be employed
here. Examples of such bases include triethylamine and

divsoprapyisilyl-amine, and the like. The 30 reaction can takeglacEaxan &s6
wide range of temperatures, and the precise reaction temperature is not
critical to the invention. We find it conveniefit to carry out the reaction with
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employed, provided that it has no adverse effect on the reaction or the reagents

25 involved and that it can dissolve the reagents, at least to some extent. Examples for
suitable solvents include: chloroform, or dioxane, THF, and the like. There is no
particular restriction on the nature of the base used in this stage, and any base
commonly used in this type of reaction may equally be employed here. Examples of
such bases include triethylamine and diisopropylethyl-amine, and the like. The

30 reaction can take place over a wide range of ternperatures, and the precise reaction
temperature is not critical to the invention. We find it convenient to carry out the
reaction with heating from ambient temperature to reflux. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction
temperature and the nature of the reagents. However, a period of from 0.5 h to

35 several days will usually suffice to yield pyridine derivatives L. For reaction conditions
described in literature affecting such reactions see for example: Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, 2nd Edition,
Richard C. Larock. John Wiley & Sons, New York, NY. 1999.



dysfunction, mild cognitive impairment, cognitive deficit, attention deficit
hyperactivity 20 disorder, epilepsy, neuropathic pain, inflammatory pain,
migraine, Parkinson's disease, multiple sclerosis, stroke, dizziness,
sefizapbhissia, depression, addiction, motion sickness and slgepreraoos/io12556
disorders including narcolepsy, and other diseases including asthma,

allergy, allergy-induced airway responses,”@rngestion, chronic obstructive
pulmonar sease nd astro-intestinal di rde S.25 In another
embodlmén% t%éai 1?)n\c}aentlt\)gﬁ % act%xg%ue{l %et or t{1e tt#g: FASTE mvﬁuon can be
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further relates to the use of compounds of formula | as defined above for

the treatnifintiareiitpptbyaitiorled dibéadephviiivhcartabsoopteitiovtiadingrising a
modulatipsuat HSgrRRtErsvEXRNINES Rh &AL JiF 0a895.B1eRRRS M /or adjuvant.
metabolic syndrome (syndrome X), neurological diseases including

Alzheimer's disease, dementia, age-related 5 memory dysfunction, mild
cognitive ipairmgrtirregidiveldelicd caiteoindsdeidefinbypboactivityse as
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and G ﬁ%ﬁct‘%ﬁsﬁﬁﬂ* éﬂgﬂfﬁi&f ﬁnﬁhﬁﬁé’i’@ %@Qﬁ@%ﬁ@% QfttaipndRlas eractivity
Sfln d a ove rthe treatm nt and/or reveél obegr%? re{grr )c,f
or

B o e A cha e Bt Rl g P

definBEr o W%é%é%%ﬁ%f%&? AR LR, motion
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allergy, allergy-induced airway responses, congestion, chronic obstructive pulmonary

n's disease,

disease and gastro-intestinal disorders.

25 In another embodiment, the invention relates to a method for the treatment
and/or prevention of diseases which are associated with the modulation of H3 receptors.
Examples of such diseases are obesity, metabolic syndrome (syndrome X), neurological
diseases including Alzheimer’s disease, dementia, age-related memofy dysfunction, mild
cognitive impairment, cognitive deficit, attention deficit hyperactivity disorder, epilepsy,

30 neuropathic pain, inflammatory pain, migraine, Parkinson’s disease, multiple sclerosis,
stroke, dizziness, schizophrenia, depression, addiction, motion sickness and sleep
disorders including narcolepsy, and other diseases including asthma, allergy, allergy-
induced airway responses, congestion, chronic obstructive pulmonary disease and
gastro-intestinal disorders. A method for the treatment and/or prevention of obesity is

35 preferred.



diseases which are associated with the modulation of H3 receptors.

Examples of such 15 diseases are obesity, metabolic syndrome

(syndrome X), neurological diseases including Alzheimer's disease,
demantiassage-related memory dysfunction, mild cognitive inppammpgint/o12sse
cognitive deficit, attention deficit hyperactivi%/ disorder, epilepsy,

neuropathic pain, inflammatory pain, migraine, Parkinson's disease,
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Tokita, S., Kotani, H. (2003) J. Pharmacol. Exp. Therapeutics 307,
213-218.Inadsdbvrptater sarirmidiiennibeaise gboororsorgpastommmalas defined
wasadheuifatede3hapithiinarebsinticaareentationgatment and/or prevention of
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40, preparation of medicaments for the treatment and/or prevention of obesity is preferred.

The compounds of formula I and their pharmaceutically acceptable salts possess
25  valuable pharmacological properties. Specifically, it has been found that the compounds
of the present invention are good histamine 3 receptor (H3R) antagonists and/or inverse
agonists.

The following test was carried out in order to determine the activity of the
compounds of formula (I).

30 Binding assay with 3H~§ R)o-methylhistamine

Saturation binding experiments were performed using HR3-CHO membranes
prepared as described in Takahashi, K, Tokita, $., Kotani, H. (2003) J. Pharmacol. Exp.
Therapeutics 307, 213-218.

An appropriate amount of membrane {60 to 80 yg protein/well) was incubated
35  with increasing concentrations of "H(R)-Methylhistamine di-hydrochloride (0.10 to 10



40 microl in each well) and the amount of radioactivity on the filter was
determined in 10 Packard top-counter after shaking the plates for two
hours at 200 rpm at room temperature. Binding Buffer: 50 mM Tris-HC1

P oaask& M MgCl2x 6H20 pH 7.4. Washing Buffer: 50 g fpisosladsse
pH 7.4 and 5 mM MgCI2x6H20 and 0.5 M NaCl pH 7.4. Indirect

measurement of affinity of H3R inverse agdfists: twelve increasing 15
concentrations (rangti)rr#g from 10 M to 0.3 nM) of the selected compmznds
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about 1 nM to about 100 nM, and more preferably of about 1 nM to about
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measured values for some selected compounds of the present invention.

WO 20061050649 PCT/E PRI INARSEr ATy O SHARPIR A Bhcrosin

Example 34 xam m f formula (1) an Ir
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meditatmbmtsompetinanbifstivgskptrimenisastisnprayarstiviberbroenstip-CHO

pareqiM QMIORigabpafnisisationf floeys ey hppdrinisthr 6t)dem binding of

examH at Kd, were incubated for 1 hour at room temperature in 250 pl final volume in
96-well plates in presence of "H(R)o-Methylhistamine {1 nM final concentration = Kd).

20 Non-specific binding was determined using a 200 fold excess of cold (R)ot -

Methylhistamine dihydrobromide.

All compoundswere tested at a single concentration in duplicates. Compounds that
showed an inhibition of ["’H}-RAMH by more than 50% were tested again to determine
ICs; in a serial dilution experiment. Ki's were calculated from ICs; based on Cheng-
25  Prusoff equation { Cheng, W—[, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108).

The compounds of the present invention exhibit K; values within the range of
about 1 oM to about 1000 nM, preferably of about 1 oM to about 100 oM, and more
preferably of about 1 nM to about 30 nM. The following table shows measured values for
some selected compounds of the present invention.

30 The following table shows measured values for some selected compounds of the

present invention.



5 perorally, e.g. in the form of tablets, coated tablets, dragees, hard and
soft gelatine capsules, solutions, emulsions or suspensions, rectally, e.g.
in the form of suppositories, parenterally, e.g. in the form of injection
sqlatighgeagdrfusion solutions, or topically, e.g. in the form of QiSRS 12556
creams or oils. The production of the pharmaceutical preparations can be
effected in a manner to which will be familiaf to any person skilled in the
art by bringing the described-compounds-of formula (l).and their
pharmaceutically acceptable, into a galenica Iédnﬁﬂistratioctﬂ form together
with suitable, non-toxic, inert, therapeuticallylcompatible _solid or liquid
carrier materials and, if desiFeanpsiial pharmaseutical adjutants. Suitable
carrier materials are not only inorganic carrigr materials, but also organic
15 carrier materials. Thus, fexaxgi@ple, lactgsg, corn starch or derivatives
thereof, talc, stearic acid gr.its salts can be Uised as carrier materials for
tablets, coated tablets, drappgsngie@hard gelatine capsules. Suitable
carrier materials for soft gelatine capsules arg, for example, vegetable
oils, waxes, fats and semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers are, however, required in the

case of S%@%&%@Hﬂ& S@Rﬁﬂlﬁﬁ) (§9H§*€J§1{~‘ Hi%&@g?gﬁ ? I\g y%‘able salts and
production of solut| ns de %ﬁég are, amp e water, p

CLarb bR PR L S AR RATER RSP iamtions o
somﬁaiﬁ%aér%arféﬁf@ﬁla% preiadniniieniss,; Ebm@ tyrskntisiseed, for example,
VEgqtestmlﬁsldm&§mtaialﬁ)ﬂamsfemﬁstm;aﬂﬁlﬂcfm‘tﬂuppﬂ%@%elsaaﬁ&nﬁ%oft gelatine

exarppigsegisationsNardanad &'%&ﬁéﬁ?&a!@‘&ﬂﬁ? S Y Ui ositories,

polyols uit Ie cafriet aterl ca prep atlons are

glycgrl S[er il §yr%heet?c] an oy hetﬁl I|’ch yclgﬁsd(é% Qﬁ%é‘gﬁg?éﬁ > Sfidopically; e.g.
liquidt ?(@%Hh& H%%ﬁn%eﬁﬁ’élﬂrf?ﬁfy alcohols, sterols, polyethylene

glycols and cellulose derivatives. WO 2006/058649 PCT/EP2005/012556

-28 Usualliabirsersioprelbrphraracrision proparaionsining effsind in 2 manner
tonsidtehoyillibefamilivy egentseflauckillehprokingtdgenisgisalthddesaning

the %(%mgaﬁrm&md uttaq&f)%xd@mt I@Qﬁ%t&%@éﬂﬁgaécfQMQﬂﬁﬁéygﬂenxcaz

mas antioxidants,come jnto consideratio

pharrr!%qé:lgﬁ}%g% £ Od\%tr? >% e%h %usltg) ’o??ﬁemc}%rhlﬁlgﬁth s oaPFormal}}éc(f}nanbie
can A5 Hit rﬂﬁlmglﬁmﬁgte&ébéﬁdm fide Wiied pbartaaseuEorAGIEE e

age and the individual condition of the patlent and the mode of

administratUAP AR AN Tt ekt 8¢ Bt ARbd1eEe mevignaaterials, but also organic

15  carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,

stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for
example, vegetable oils, waxes, fats and semi-solid and liquid polyols {depending on the
nature of the active ingredient no carriers are, however, required in the case of soft

20  gelatine capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories are, for example, natural or
hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for

25 topical preparations are glycerides, semi-synthetic and synthetic glycerides,
hydrogenated oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols,
polyethylene glycols and cellulose derivatives.



requirements in each particular case. For adult patients a daily dosage of
about 1 mg to about 1000 mg, especially about 1 mg to about 100 mg,
comes into consideration. lo Depending on the dosage it is convenient to

agroiniptasshe daily dosage in several dosage units. The phagPagpukisalasss
preparations conveniently contain about 0.1-500 mg, preferably 0.5-100

mg, of a compound of formula (1). The follewihg examples serve to
illustrate the pres Télnventlon in more detail. 15 They are, however, not

intended M F AR EEES RSy e AE SN srauls| Bigeepusistency-
1-Ethyipto@agiagsyy ibiveRryiip pipeingiaenta selixtierofyg {Soamoth pressure,
2-ChIbfi¢ied SO Py CLBR BN, £010r6a eI h M ilihe2@ents and antioxidants come into

dllsog&%@mﬁgﬁlg‘yg&%&m eglaat(%’lgﬂgﬁ ml DMF was heated to 80 C.
During 2 min 1 73 g (15 mmol) N-ethylpiperazine was added and the

ixture w t for h re te
\r/rvgas filtere o Qsaél 0?%}? %%%%nﬁ?ngfgo%v%%% %:Q}evxguﬁ\gp arec ﬁ
undef PEHR B Sﬁaa%ta hess B thefirke® BBMpE ML ewhfm of the
crystaiicpidedt @@mgc{mﬁgdy@g%;a@@m{g}m@d pfteonrse, be fitted to the individual
6-(4-EduitdipatainkiyPapititin sy) #ornenldpatixiie 04ik:d8sdgelér BeRl) mg to
Letfd(Gopiigpuiia:d laipeaz e aid 8 1 obak 40 bl aion
m| m ang] was't gied with, 1 bar hydro% r%gl;[rpom temperature for 2 1d
1O AR FTATE e AR WS BV R AL A RS R 363 eyl dosae
(98 9B)BF-the title compound as colourless solid. (m/e): 207.3 (MH+;
100%). WO 2006/058649 PCTIEP2005/012556 -29- Intermediate 3
1-Isopropyiks-phaninasqufiiel p22pairbipe cenvenigdbolitatetthet frocea me,
descyhse {6 the- 390 thgsis Dfdrtpsmeniderindta (1),
isopropyl-4-(5-nitro-pyridin-2-yl)-piperazine was synthesised from
2-chloro-5tigriRpicingnane BieoR DRylniRatazines dar YislehB 4 mah#he detail.
tide CAmPONNL A% RIRYt YRR Ui g M B AO0E):

Intermediate 4

Examples
Intermediate 1
1-Ethyl-4~(5-nitro-pyridin-2-yl)-piperazine

A mixture of 2 g (13 mmol} 2-chloro-5-nitro-pyridine and 0.76 g {6 mmol) N,N-
20 diisopropylethylamine in 21 ml water and 4 ml DMF was heated to 80 °C. During 2 min
1.73 g (15 mmol) N-ethylpiperazine was added and the mixture was kept for an
additional hour at 80 °C. The yellow precipitate was filtered off and washed three times
with 4 ml water and dried for 16 h under vacuum to yield 2.48 g (83 %) of the title
compound as yellow crystals. (m/e): 237.1 (MH"; 100%).

25 Intermediate 2
6-(4-Ethyl-piperazin-1-yl)-pyridin-3-ylamine

A mixture of 2.47 g (10 mmol) 1-ethyl-4-(5-nitro-pyridin-2-yl)-piperazine and
0.247 g PA/C (10 %) in 25 ml methanol was treated with 1 bar hydrogen at room
temperature for 2 h. After filtration the mixture was evaporated to dryness to yield 2.12 g
30 (98 %) of the title compound as colourless solid. (m/e): 207.3 (MH"; 100%).



6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamine According to the

procedure described for the synthesis of intermediate 2 6-(4 10
isopropyl-piperazin-1-yl)-pyridin-3-ylamine was synthesised from
IvisnfiRykds(5- nitro-pyridin-2-yl)-piperazine through hydrogeralipféSoeizsss
yield the title compound which was used without further purification in the
following step. (m/e): 221.1 (MHt;100%). 1dfermediate 5
1-Cyclopentyl-4-(5-nitro-pyridin-2-yl)-piperazine 15 According to the
progggelﬁnéeééé%ﬁbed for the synthesis of intermediate 1 1-
cyclopentyl-4~(5-nitra-pyridin:2-yl)-piperazine was synthesised from
2-ch?cr)}rsec?5g-orﬁ rl(oi- géyﬁéﬁgl(}épgﬁlgiﬂlEécg@k?ﬁ%erf?ﬁl&%erazine to yield 87 % of the
title comppund.as yellow crystals., (m/e): 277.1 (MH#+; 1000,%. )
Intormed e SR O R LRIt B e st 1 1
Accéieniepit the prgceBrnidigesthibenTserinrveynimdsistifuniedibine S-nitro-
-{4- pyrittipeaiyl Piperazpyipiytsainidinydpamine Wastsinibesiseadwemrellow
1-cygl Qgtglﬁife-ﬂ%@jgrmﬁqm%yl)-piperazine through hydrogenation to
yield 98% of the title , compound as colourless crystals. (m/e): 247.1

(MH,, 100%4), 25 Intermediate 7

1-Isobutyl-4-(5-nitro-pyridin-2-yl)-piperazine A mixture of 7 g (34 mmol)

1-(5:n1rg-pyridioe2-vh-piperazin mercially available), 3.15 g (44
o B
trisacetoxybaorghydride in 140,ml THE an | acetic acid.was strifred

oo WO SURRETS BRI BE Pradr L SRl s IS S Ao
Rite FABERRBREYR e WAL S WHamia sFs T o rhEqamt xapeopyl-4-(5-
resicileongitikehlppip@otinn tvatghdwdragdatioathy abbtheditla domadend which
alkaline iy d addiionioh 2V gk a2 a @B1BO alioRinbNepIRHHER WAST (MH"; 100%).
afterwards extracted two times with 300 ml ethyl acetate each. The
comhbingsheigamc phases were washed two times 5 with 200 ml water

each , dried with MgSO4 and evaporated to dryness. The residue was

used wifbeutiwthersphnificayaminihe sypthesis of intermediate 9. (m/e):
265.0 (MH+; 100%). Intermediate 8

15 According to the procedure described for the synthesis of intermediate 1 -
cyclopentyl-4-(5-nitro-pyridin-2-yl)-piperazine was synthesised from 2-chloro-5-nitro-
pyridine and N-cyclopentylpiperazine to yield 87 % of the title compound as yellow
crystals. (m/e): 277.1 (MH™; 100%),

Intermediate 6
20 6-(4-Cyclopentyl-piperazin-1-yl)-pyridin-3-ylamine

According to the procedure described for the synthesis of intermediate 2 -(4~
cyclopentyl-piperazin-1-yl)-pyridin-3-ylamine was synthesised from 1-cyclopentyl-4-(5-
nitro-pyridin-2-yl)-piperazine through hydrogenation to yield 98% of the title ¢
compound as colourless crystals. (m/e): 247.1 (MH"; 100%).

25 Intermediate 7
1-Isobutyl-4-(5-nitro-pyridin-2-yl)-piperazine

A mixture of 7 g (34 mmol) 1-(5-nitro-pyridin-2-y1)-piperazine (commercially
available}, 3.15 g (44 mmol) isobutytraldehyde, 10.7 g (50 mmol} sodium
trisacetoxyborohydride in 140 ml THF and 3 ml acetic acid was strirred at room



6-(4-Isobutyl-piperazin-1-yl)-pyridin-3-ylamine 10 A mixture of 2.48 g
1-isobutyl-4-(5-nitro-pyridin-2-yl)-piperazine (intermediate 7) and 0.8 g
Pd/C (10 %) in 30 ml methanol was treated with 1 bar hydrogen at room

teyapRiiskgdor 2 h. After filtration the mixture was evaporateg g byiness2sss
to yield 2.09 g (95 %) of the title compound as colourless solid. (m/e):

235.0 (MHl 100%). Example 1 15 1-[ -30~
6- (4 erazin:1-y ri mlxture of,20
(0.1m 9&8 4-is ?bﬁll-tl PE@ger%&n- 9165% BF%%]X mln srfglﬂ\’ an.@ vacuum.
mmal frfsﬂ%iswﬁéalaﬁa@ AR ol Tfﬁtﬁﬁ @ank%mecﬁsieaaﬁ@nﬁdqaﬁsﬂme by
DCMddésstirfad aig dontempetamEoml e lreAfie nRuapodatinmdhed two times
residyiehwas fakeRy] upeiatd aihmeth mﬂmgﬁmﬁ: %ﬁa&@@e@b‘ bgl&‘éﬂ&fitwb times

e ti rificatio ing wit
S%aﬁifﬁ‘ ok %E&%ﬁ%*zﬁwéﬁﬁd%lﬁé‘%ﬁ? o ;ﬂ e esiduc was
prod 8%?)‘%%%&6‘“8&’8&%9%’%8 %@W@? (63/0k) %650 (MIT;
the iﬁﬁ/@ompound (m/e): 292.3 (MH+; 100%). According to the
procedure described for the synthesis of Example 1 further pyridine
derivatiresdiate3been synthesized from the intermediates 2, 4 , 6 and 8,
25 respectively, and commercially available reagents listed in table 1. The
exarilessabatidgriypiledni tdphpylidined edoagise Examples No 2 to 60.
WO 2006/058649 PCT/EP20051012556 -31 Table 1 MH+ No MW Name

8tarting mateisials:fofmdd § iciolonekyhB-[6tt4-gitidin-2-y1)-piperazine (intermediate

g (Lll-)%tMr @'9'[%@3/‘@ %?’%ﬂ)ﬁr% %géﬁgtiila‘h@lm%ﬂ?gé&wgl Rx{iglkqlxgrogen at room
-ylamine (inte a ur isocyanato-cyc

1- bgnz S 4En 251] ‘%%l%%g pl[t)%razn%f- : e¥%¥°r§t§%§) gﬂyness to yield 2.09 g

pipef&Z i 1°§/F}1'ﬁ)§}ﬂ8ﬁ‘Pl§P3“§}Fé?ﬁ|ﬁ%0&ﬁ]l‘°éﬁﬂé&¥ te )39 848 H IPo%ea

isocyanatomethyl-benzene 1-[6-(4-ethyl-piperazin-I- 6- (4-ethyl-piperazin-

1-yl)-pyridin 4 339.44 yI)-pyridin-3-yl]-@]¥¥@l%ll°=!3-ylamine (intermediate 2)

and 340.3
i5  1-[6-(4-Ethyl-piperazin-1-yl)-pyridin-3-yl]-3-propyl-urea

A mixture of 20 mg (0.1 mmol) 6-(4-isobutyl-piperazin-1-yl)-pyridin-3-ylamine,
15 mg (0.15 mmol) triethylamine and 9.4 mg (0.11 mmol) 1-isocyanato-propanein 1 ml -
DCM was stirred at room temperature for 16 h. After evaporation the residue was taken
up in 1 ml methanol/acetonitrile 1/1 and subjected to preparative HPLG purification on
20 reversed phase eluting with a gradient of acetonitrile / water (0.05 % triethylamine). The
combined product fractions were evaporated to dryness to yield 15,5 mg (53 %) of the
title compound. (m/e): 292.3 (MH™; 100%).

According to the procedure described for the synthesis of Example 1 further
pyridine derivatives have been synthesized from the intermediates 2, 4, 6 and 8,
25  respectively, and commercially available reagents listed in table 1. The examples are
compiled in table 1 and comprise Examples No 2 to 60.



urea 1l-isocyanato-4-methyl-benzene 1- [6-(4-ethyl-piperazin- |-
6-(4-ethyl-piperazin-1-yl)-pyrid n 5 365.48 yl)-pyridin-3-yl]-3-((1R,2S)-
3-ylamine (intermediate 2) and 366.3 2-phenyl-cyclopropyl)-urea

(B A&oadstaecyanato-cyclopropyl)- benzene 1-[6-(4-ethyl-pipenagimebs/o12sse
6-(4-ethyl-piperazin-1-yl)-pyridin 6 355.44 yl)-pyridin-3-yl]-3-(3- 3-ylamine
(intermediate 2) and 355.8 methoxy-phen;’»’rg-urea
1-isocyanato-3-methoxy-benzene 1-[6- tiiyl-piperazin-l-

6-(4-ethyl-piperazin-1-yl)-pyridin 7 343.41 yi)-pyridin-3-yl]-3-(4- 3-ylamine

(intgfmediate 2) and 3442 fitoro-phenyl)furea MHT

1-isogyanataw-fluoro-benzeng e 1-cyclohekyl-3- [6-farfing materials

(4-Cyclopentyl-p{perazin- | -yl)-pyridin-3-ylamine (intermediate 6) 8 371.53 found

cyclepenty-pipetaza--yh—3723—and-pylidin-3-y-trea

isocyanato-cyclo bxmh@@%&@&@ﬁ@htyl pipérethif-pingRrzin-pehzytRLE6- (4

9 37951 |cyslepeniyepiperamnodritii- pyn(:rrs—:yﬁﬂﬂﬂselme(ﬂmﬁmeglate 6) 332

3804 and pyridi Iglxgaurea isocyanato- netQé(é %w&ane

2006/058649 PCT/ P2005/012556 -32 MH+ No MW Name Startlng

maf[e_rlals found b X]Icgo% (th perazmﬁl(éygt 1[6 rée -C) CIP%) | dm—

pyridin-3- ylamlne mter diate 6) 10 393.53 plpe 1-y p%l’l -3- an(

3942 Il 33~ RA R P -BrEE - ?socy PEzene | 3403
yl]-urea 1socyanatomethy1 -benzene
1-[6-(4-ethyl-piperazin-1- 6-(4-ethyl-piperazin- 1-yl)-pyridin-

4 339.44 | yD)-pyridin-3-yl]-3-p-tolyl- | 3-ylamine (intermediate 2} and 340.3
urea 1-isocyanato-4-methyl-benzene

6-{4-ethyl-piperazin-1-yl}-pyridin-
1-[6-(4-ethyl-piperazin-1- (e _Y P_lpei m' v-pyridin
3-ylamine (intermediate 2) and

5 | 36548 | yl)-pyridin-3-y1]-3-((1R,28)- _ 3663

((1R,28)-2-isocyanato-cyclopropyl)-
2-phenyl-cyclopropyl)-urea

benzene
1-[6-(4-ethyl-piperazin-1- 6-(4-ethyl-piperazin-1-yl)-pyridin-

6 355.44 | y1)-pyridin-3-vi}-3-(3- 3-ylamine (intermediate 2) and 355.8
methoxy-phenyl}-urea 1-isocyanato-3-methoxy-benzene
1-[6~(4-ethyl-piperazin-1- 6-(4-ethyl-piperazin-1-yl)-pyridin-

7 343.41 | yl)-pyridin-3-y1]-3-(4- 3.ylamine {intermediate 2) and 344.2
fluoro-phenyl)-urea 1-isocyanato-4-fluoro-benzene

6-(4-Cyclopentyl-piperazin-1-y1}-
1-cyclohexyl-3-[6-(4- (' _Y P W P_P _Y
. ' pyridin-3-ylamine (intermediate 6)
8 371.53 | cyclopentyl-piperazin-1-yl}- ond 372.3
idin-3-yl]-
pyridin-3-yl]-urea isocyanato-cyclohexane
6-(4-cyclopentyl-piperazin-1-yl)-
1-benzyl-3-[6-(4- - (_ CY P ty PI.J ,Y)
_ . pyridin-3-ylamine (intermediate 6)
9 379.51 | cyclopentyl-piperazin-1-yl)- 4 380.4
an
idin-3-y1}-
pyridin-3-yl]-urea isocyanato-methylbenzene




1- [6-(4-cyclop entyl 6- (4-cyclopentyl-piperazin-I-yl)- piperazin- | -yl)-
-pyridin-3- pyridin-3-ylamine (intermediate 6) 11 405.55 and 406.5
ryyllc-3- ((1 R,lopropyl)2S)-2-phenyl ((IR,2S)-2-isocyanato-cyclopropyl)-
-YiRRhRNEeNs 1-[6-(4-cydopentyi- 6-(4-cyclopentyl-piperazinpgnyRpdbsinizsse

383.47 piperazin-l-yl)-pyridin-3- pyridin- 3-ylamine (intermediate 6) 383.9

and yl] -3- (4-fluoro-phenyl)-urea 1-isocyari#o-4-fluorobenzene

1_ry(|;j,gh@ ‘\]/1I 3 [R (4-6- (A |anrnn\/l I"\II"\QI"Q?II"\ 1 \/I\ 13.345.49
isopropyl{piperazin-l-yl)- pyrldln 3 ylamlne (mtermedlate 4) 345,3 and MH+
pyridin'3-y 112t ealisocyanatd®Elohexane | 6-(4-isopBIVEFIBERAN- 1-v1)- | founa
I-[6-{4-isgpropyl-piperazm 14 339.44 1-yl)-pyrid n-3-yl]-3-phenyl-
pyridin-3-ylamine (mtermedlate 4) 340.2 angi (LS é}&?&ﬁ?‘l ;&éﬁ}?’i‘ Zgne
1.-benzyl-3- [6-(4- %p I %F sopropyl egazg -- 353 Czat%é)
piperazinil-yl)-p rld yr| Iamlne erme |a
yl]-uréd iso’@?éﬁ;}@‘ﬁ@ﬂ’m -behasHem 3 [6- (#8opropyl- plperazm 6- 394.2
(4-isppropyl-pipetadit-14yheiGi3bBrA - eyl }- pisidin:3tythShp-tolyl-
pyridin-3-ylamine} (intermediate 4) 353.9 a}n,qeilgmmene
6-{4-cycl 1-pi in-1-yh)-
1{6-(4-cyclopentyl (4-cyclopentyl-piperazin-1-yl)
. . L pyridin-3-ylamine (intermediate 6)
piperazin-1-yl}-pyridin-3-
11 | 405.55 - and 406.5
y1]-3-({1R,28)-2-phenyl- )
((1R,28)-2-isocyanato-cyclopropyl)-
cyclopropyl}-urea
benzene
6-(4~cycl I-pi in-1-y1)-
1.[6-(4-cyclopentyl- (4~cyclopentyl-piperazin-1-v1)
) ) . pyridin-3-ylamine (intermediate 6)
12 | 383.47 | piperazin-1-yl)-pyridin-3- d 383.9
an
yi}-3-(4-fluoro-phenyl}-urea
1-isocyanato-4-fluorcbenzene
6-{4-1 1-pi in-1-y1)-
-cyclohexyl-3-[6-(4- {. isopropyl -p:{pef*azm 1)
. ) . pyridin-3-ylamine {intermediate 4}
13 ! 34549 ) isopropyl-piperazin-1-yl}- d 345.3
an
pyridin-3-yl]-urea .
isocyanato-cyclohexane
6-(4-isopropyl-piperazin-1-y1)-
1-{6-(4-isopropyl-piperazin- . S .
o pyridin-3-ylamine (intermediate 4)
14 | 339.44 | 1-yl)-pyridin-3-yl]-3-phenyl- 4 340.2
an
urea .
isocyanato-benzene
. 6-(4-isopropyl-piperazin-1-yi)-
1-benzyl-3-[6-(4-isopropyl- - S .
. pyridin-3-ylamine (intermediate 4)
15 | 353.47 | piperazin-1-yl)-pyridin-3- d 354.3
an
yi]-urea .
isocyanatomethyl-benzene
. , , 6-(4-isopropyl-piperazin-1-yl)-
1-[6-{4-isopropyl-piperazin- L o .
‘ pyridin-3-ylamine (intermediate 4)
16 |353.47 | 1-yl)-pyridin-3-yl}-3-o-tolyl- q 353.%
an
urea
I-isocyanato-2-methyl-benzene




1-isocyanato-2-methyl-benzene WO 2006/058649 PCT/EP2005/012556
-33 No MW Name Starting materials MH+ found 1- [6-
(4-isopropyl-piperazin- 6-(4-isopropyl-piperazin- I-yl) idin-3-ylamine
(wienaeedintgsd) 17 353.47 1-yl)-pyridin-3-y1J-3-m- pyr 354.3 y@Rgkpangsio125s6
tolyl-urea 1-isocyanato-3-methyl-benzene 1-(2-chloro-phenyl)-3-[6-(4- 6-
(4-isopropyl-piperazin-1-yl) 18 373.89 isopfspyl-piperazin-I-yl)-

pyrigif-Srytaming-tintermediate-4)-374-2-ghe-pyridin-3-yh-urea
1-isoq¥gnaw-chloro benz§ne 6- (4-isopropyl pipg! % @1 MH+
1-[6+(4-1sppropylipiperazin pyX|d|n -3-ylamine (mtermeé 5 14%367.5 found
1-yl)=pyridin-3-yl}-3-(4- and 368.2 methyl-benzyl)-urea
isocyanatomethyl-4-methyl-benzene 1-[6 (ém(nglggquﬂ%m_
(4-idopropyl-piperdARi{4=ippropytisirrsziiamine. &thrmedlatg 20 37 E%)Sl
1-y1}-py it aLy 1] 3-y0ng 389 ((3R2S)- 2-S0Cy anato-cyClopropy)- 354.3
cyclopropyl)-ured@@yjljg&nzene 1- [6- (4-i ﬁ‘ﬁf}opyl piperazin-
6-(4tisopfopyl-piperazin-1-yl) 21 369.47 1 yiyipnphietini8ayihaBbenzene
pyn jin-3 y!amin (int 'I‘hn\I\I-nth\ln urea
6-(4~iso 1 -1-yh)-
1-{(2-chloro-phenyl}-3-[6-(4- (, , propy 'pxperazm Kk
) ‘ ] pytidin-3-ylamine (intermediate 4}
18 | 373.89 | isopropyl-piperazin-1-yl)- d 374.2
an
idin-3-yl]-urea
Pr 2 1-isocyanato-2-chloro-benzene
] L _ 6-{4-isopropyl-piperazin-1-yl)-
1-[6-(4-isopropyl-piperazin- - .
o pyridin-3-ylamine (intermediate 4)
19 3675 | 1-yD)-pyridin-3-yl]-3-(4- q 368.2
an
methyl-benzyl)-urea
isocyanatomethyl-4-methyl-benzene
i . , 6-~(4-isopropyl-piperazin-1-yl)-
1-[6~-(4-isopropyl-piperazin- o T
o pyridin-3-ylamine (intermediate 4)
1-yl)-pyridin-3-y1]-3-
20 | 379,51 and 379.9
{(1R,28)-2-phenyl-
({1R,25)-2-isocyanato-cyclopropyl)-
cyclopropyl}-urea
benzene
. ] . 6-{4-isopropyl-piperazin-1-yl)-
1-[6-(4-isopropyl-piperazin- . T )
o ' pyridin-3-ylamine (intermediate 4)
21 136947 | 1-yl)-pyridin-3-y1]-3-(3- . 370.3
an
ethoxy-phenyl)-ure
methoxy-phenyl)-urea 1-isocyanato-3-methoxy-benzene
6-(4-1 i-pi in-1-y1}-
1-(4-fluoro-phenyl)-3-[6-(4~ ( x.sopropy piperazm Y.)
i pyridin-3-ylamine (intermediate 4)
22 | 357.43 | isopropyl-piperazin-1-yi)- 4 358.2
: an
idin-3-yl]-
pyridin-3-yl]-ures 1-isocyanato-4-fluoro-benzene
6-(4-isobutyl-piperazin-1-yl)-
1-[6-(4~isobutyl-piperazin-1- ( ;‘so et plpera:zm 2
. pyridin-3-ylamine (intermediate 8)
23 | 319.45 | yD)-pyridin-3-y1]-3-propyl- P 327.3
an
urea .
1-isocysnato-propane




1-isocyanato-3-methoxy-benzene 1-(4-fluoro-phenyl)-3-[6-(4- 6-
(4-isopropyl-piperazin-1-yl) 22 357.43 isopropyl-piperazin-I-yl)-
pyridin-3-ylamine (intermediate 4) 358.2 and pyridin-3-ylJ-urea
1459 syanRlgad-fluoro-benzene 1- [6- (4-isobutyl-piperazin-lI- peqppan0so12ss6
6-(4-isobutyl-piperazin- I-yl) (intermediate 8) 327.3 23 319.45 yl)-pyr
din-3-y1J_3-propyl- pyridin-3-ylamine and dfea 1-isocyanato-propane

WO R2006/058649-RPCT/EP2005/012556—34-Ne-MW.Name Starting
mater'ﬁls I&+ fqund 1-cyclo h exyl -3-[ 6-(4- 6- (4- |sobutyl pip e MH+
razin- -yI %59 52 |sobutyf1p|pera2|n 1-yD)- pyrid aé%’f‘i’ﬁﬁé‘ found
(intefmediate 8) 359.9 and pyridin-3-yl]-urea isocyanato-cyclohexane
1-bepizyl-3-[6-(4-isobutyl- 6- (4-|sobutyl_-p|p°ga@r§sgby@1 §1@Zu51 -
pipetazin--yl)-pyridity@okspibintSiamine |nter u %J g : égﬁt .
yl]-utea isoggema amatb&dphem&eﬂﬁyﬁl [6- (4 fy Blpera i ane iste 8) 359.9
(4-i is Jbutyl piperazipz:h-yh. 6.364.5 yh)- pyrldaﬁ ¢3-yl]-3-m-tolyl-
ylamine|(interme ate 8) 368.2 ahdlouyreato-cyclohexane
ato-3-methyl-henzene 1-[ 6z(4-islo butyl-piper azin-|-
tyl-piperazin-1-yl) 27 367 5 yI) pyrid{p-Soititd-prielydin-1-yi)-
Jlamine] (iErRTetige& g b8E1T s o p-qbe}- ! )-
) pyridin-3-ylamine (intermediate 8)
367.5 | piperazin-1-yl)-pyridin-3- q 368.2
yi]-urea o
isocyanatomethyl-benzene
6-{4-isobutyl-pi in-1-yl)-
1-{6-(4-isobutyl-piperazin-1- (‘dl.so;ut; p‘xper(afzm Yd)
B t i
26 | 3675 | y)-pyridin-3-yl]-3-m-tolyk Wz n-3-ylamine (intermediate 8) | 0
urea o
1-isocyanato-3-methyl-benzene
6-{4-isobutyl-pi in-1-yl)-
1-{6-(4-isobutyl-piperazin-1- {. isobutyl-piperacin-1-y])
. pyridin-3-ylamine (intetmediate 8)
27 | 367.5 | yD)-pyridin-3-yl]-3~p-tolyl- q 368.2
urea an
1-isocyanato-4-methyl-benzene
6-{4-isobutyl-pi in-1-y1)-
1-(2-chloro-phenyl)-3-{6-(4- (_ I_SO utyk-piperazin-1-yl)
_ ) ) pyridin-3-ylamine (intermediate 8)
28 | 387.91 | isobutyl-piperazin-1-y1}- 4 387.9
an
idin-3-yl]-
pyridin-3-yi]-urea 1-isocyanato-2-chloro-benzene
6-(4-isobutyl-piperazin-1-yl)-
1-[6-(4-isobutyl-piperazin-1- | (#-1sobuty)-piperain-1-y)
o pyridin-3-ylamine (intermediate 8)
29 | 381.52 | yi)-pyridin-3-y1}-3-(4- . 382
and isocyanatomethyl-4-methyl-
methyl-benzyl)-urea
benzene
6-(4-isobutyl-piperazin-1-yl)-
1-[6-(4-isobutyl-piperazin-1- | pyridin-3-ylamine (intermediate 8)
30 | 393.53 | yD)-pyridin-3-y1}-3-((1R,25)- | and 393,9
2-phenyl-cyclopropyl)-urea | ((1R,25)-2-isocyanato-cyclopropyl)-
benzene




and urea l-isocyanato-4-methyl-benzene 1-(2-chlo ro-phenyl)-3-[ 6-(4-
6-(4-isobutyl-piperazin-1-yl) 28 387.91 isobutyl-piperazin-I-yl)-
pyridin-3-ylamine (intermediate 8) 387.9 and pyridin-3-yl]-urea
Misaoyaeratas2-chloro-benzene 1- [6- (4-isobutyl-piperazin- IRCB¥EP2005/012556
(4-isobutyl-piperazin- | -yl) 29 381.52 yl)-pyridin-3-yl]-3-(4-

pyridin-3-ylamine (intermediate 8) 382 me

1-benzyl)-urea and

isocyanatomethyt-4-methytbenzene—6=-{4-tsobutyl= pipmaLiu +-yh
-[6F(A-i - i MH
1-[6 (ﬂ[J,SOkMW'I piperazin-I- - |d|n 3-ylamjne (mter 8%1:“1)’395393'53 +
yD-pyridin-3-yl]-3-((IR,2S)- an 393.9 2- phenyl-cy opro -urea found
((1R,29)42-isocyanato-cyclopropyl)- benzene WO 2006/058649
PCT/EPZ005/01556 -35 No MW Name { @(ﬂﬁ@ﬁﬁ@t@ﬂp&ﬁ@ﬂh@ﬂound
1- [6- (4-'sobutyl-diﬁé‘%ﬂﬂlmw’(ﬂ@i%%&tyr 91595 (})( o o
yridier»B-yIamiﬁe iHerprdniatei B3-8384.3 31 3 5 yI)prrl ng Iﬁ glﬁ ?_)y(1384.3
methoxy{phenyl)-yag sl gnggg-s-me y benzene 1-
(4-fluoro-phenyl)|-3- [6- (4- 6- (4-isobutyl-pipdrestimatb-3pSRET-betigene
ISO ut;1!-;>iperazu:-l=yl)=—)lnduq=3—ylamme' (intermediate-8) 371.4-and
pyridin-3-yl]-urea ana qu?ro benzéhdoN4b-fipethipl-piderazin-If
6-(4tethy)-pi @%’rﬁy? Sl ine :
-(4tethy -plpera pyridin-3-ylamine {intermediate 8)
32 | 37146 1sobuty1 p1perazm~l yl)- d 3714
an
idin-3-yl}-urea
pyridin-3-ylj-ure 1-isocyanato-4-fluoro-benzene
N-{6-(4-ethyl-piperazin-1- | 6~(4-ethyl-piperazin-1-yl)-pyridin-

33 | 313.42 | yl)-pyridin-3-yl}- 3-ylamine (intermediate 2} and
diemethylaminosulfonamide | dimethylaminosulfamoylchloride
N-[6-(4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl)-

sq | 353,49 piperazin-1-yl)-pyridin-3- pyridin-3-ylamine (intermediate 6)
yi]- and
diemethylaminosulfonamide | dimethylaminosulfamoylchloride

6-{4-i 1-pi in-1-y1)-
N-[6-{4-isopropyl-piperazin- (4-isopropyl-piperazin-1-y1)
pyridin-3-ylamine (intermediate 4)

35 1 327.45 | 1-yl)-pyridin-3-yl}- d
diemethylaminosulfonamide e

dimethylaminosulfamoylchloride
cyclohexanecarboxylic acid | 6-(4-ethyl-piperazin-1-yl)-pyridin-

36 | 316.45 | {6-(4-ethyl-piperazin-1-yl)- | 3-ylamine {intermediate 2} and 317.3
pyridin-3-yl]-amide cyclohexanecarbonyl chloride
N-[6-(4-ethyl-piperazin-1- 6-{4-ethyl-piperazin-1-yl)-pyridin-

37 | 324.43 | yl)-pyridin-3-yl]-2-phenyl- | 3-ylamine (intermediate 2) and 325.4
acetamide phenyl-acetyl chloride
N-[6-(4-ethyl-piperazin-1- 6-(4-ethyl-piperazin-1-yl)-pyridin-

38 | 342.42 | vl)-pyridin-3-y1}-2-(4- 3-ylamine (intermediate 2) and 343.2
fluoro-phenyl)-acetamide (4-fluoro-phenyl}-acetyl chloride




33 313.42 yl)-pyridin-3-yl]- 3-ylamine (intermediate 2) and
diemethylaminosulfonamide dimethylaminosulfamoylchloride
N-[6-(4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl)-
pigerawifedsydd-pyridin-3- pyridin-3-ylamine (intermediate 6) 3éc3b3p4Rs/012556
711- and diemethylaminosulfonamide dimethylaminosulfamoylchloride
6-(4-isopropyl-piperazin- |-yl)- N- [6-(4-isoprépyl-piperazin

pyrl '“ 3 Ia“l;llc \Internnanllgfa ) ’2!-_\ Q")7 /IE ’| \Ill n\lrir‘lih . \I” and
die e{@/ Wsﬂfonamld%%dlmethylammc sulfamo Ichlorlde MH+
cyclghexanecarboxylic acid af'gleethyl piperazin-1-y pyrﬁl’iﬁ%‘%% 45 found
[6-(4tethyl-piperazin-1-yI)- 3-ylamine (intermediate 2) and 317.3
pyrldm 3-yl]-amid Y@J@h&?f sBanyl Chl@f(@@thyl -piperazin-1- %J ysrxdm-
N-[6- (4 -eth %(gép a%}m |- 6 (4 plperazl - %r)é) ngﬁlm 37,3 1
yl)-p) riding j{ 195 yI S (intern edY ) UHg 358 4k midd 3554
pherjyl-acetyl chl HHQ‘W[B}IQHY th‘iﬂt% Z{f-fethoxy-phenyl)-acetyl chloride
6-(4- thyl piperazif 1 _y|} |J_y||un| 38342421 I) p_y|=d||| S ‘y’" 2 {/I 3 \"ammes
(intefmediate 2) Q %%2 {gJor(\)R%le%yl) aéét’aﬁhﬂepiperai%l -y1)-pyridin-
(4-flyoro- phe Ofl P 06/D53RAMNP Gk éEARR5/9 256
-36 N rfﬁ&W%&WH+ fong; NH8: 4 g‘y plp%,ﬁazml 385.3
6-(4+ethylt plpera in-byyidipyridire@8351. 4% 6%2 %I’Idln- - ?
3-ylgmine (intermediate 2) and 355.4 metf B enyl) acetamide
(3-m;emo>) phenyt)-acetyl thioride2-(3;4- ]IHI(:‘UIU -phenyty=6=-(4=ethyt-
; . o 4 di
o erpzin | Y1) -pyeig 40, 334Gt Rylépipe «ﬁ?ﬁ‘?z‘g@f%% in-
(intefmedfage, 2) and 385 -pyridin-3-y| |-awbtaimidietermediate 2) and
. B}Lln 1){ AINIC ac1d 309.4
(3,4-dime hoxy ph -a e{ 2-methoxy-ethanol carbonyl
2- methoxy~et yl ester
chloride
6-(4-ethyl-piperazin-1-yl)-pyridin-
(6-(s-ethyl-piperazin-ll)- | (1 rp lperazn;_ Y0-pycidin
12 | 30641 | pyridin-3-yll-carbamicacid | > e (intermediate 2) and 307.4
: carbonic acid chloride monoisobutyl
isobutyl ester
ester
6-(4-cycl 1-piperazin-1-yl)-
cyclopropanecarboxylic acid (_d":YC:me)t pl}lrerazm ;YD
43 | 31443 | [6-(4-cyclopentyl-piperazin- PY:; io-3-ylamine (intermediate ) |
an
i-yi)-pyridin-3-vl}-amide
e 2s 7 cyclopropanecarbonyl chloride
6-(4-cycl J-piperazin-1-yl)-
N-[6-(4-cydopentyl- (.dt.‘aY:Oplent}i pll?erazm d‘Yl)
44 | 31645 | piperazin-1-yl)-pyridin-3- p}'z n-5-ylamine (intermediate ) | . 5
an
1]-butyramide
T-butyr butyryl chloride
cyclobutanecarboxylic acid 6-{4-cyclopentyl-piperazin-1-yl)-
45 | 328.46 | {6-(4-cyclopentyl-piperazin- | pyridin-3-ylamine {intermediate 6) | 329.4
1-yD-pyridin-3-yl}-amide and cyclobutanecarbonyl chloride
6-(4-cycl -pi in-1-yl)-
cyclopentanecarboxylic acid ('dc.ycgop;ntjfl plg?erazm ;,YD
46 | 342.49 | [6-(4-cyclopentyl-piperazin- | © Y:; fn-3-ylamine (intermediate 6) 343.4
1-yl)-pyridin-3-yl]-amide o
cyclopentanecarbonyl chloride




chloride [6-(4-ethyl-piperazin-1-yl)- 6- (4-ethyl-piperazin-1-yl)-pyridin 41
308.38 pyridin-3-yl]-carbamic acid 3-ylamine (intermediate 2) and 309.4
2-methoxy-ethyl ester 2-methoxy-ethanol carbonyl chloride

[Bv(2edbrgbpiperazin-1-yl)- 6-(4-ethyl-piperazin-1-yl)-pyridin 42<306e4ibs/012556
pyridin-3-yl]-carbamic acid 3-ylamine (intermediate 2) and 307.4 isobutyl
ester carbonic acid chloride monoisobutyl™

acid

ether cyclopropanecarboxylic .

LA
U=

Feyclop

ertykptperazifn=-t=yt)—43-314-43
- _ | - - _ - - _ _ 0 . MH_}-
[6-(4 %qlqpl&%yl piperazin 1\§:>a¥]£|ed|n 3-ylamjne (mtergpae ﬁagt%a@r?&s&z and
1-yl)}-pyridin-3-ylltamide cyclopropanecarbonyl chloride found
N-[6k(4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl)- 44 316.45 piperazin-
1-yl}-pyridin-3- pyridin-3-ylamine (intermediateLGydipéndyBigerazin-1-y1)-
yl]-butyramide bLtM‘éF{l@ﬁH@e lobutang %Hﬁﬂ%ﬁﬁigﬁm’mm&dmm 6)
6-(41eyclopenty|-pipnazinilyypA%828.46 [6-(4-cyclopentyl-piperazin- 345.3
pyridin-3-ylamine @ylg@mgq;g;@rmgg9.4 1-y1)-pyridin-3-yl]-amide and
cyclpbutanecarbonyl chloride 'cyclopentaneteiiybRyiieyagupride
6-(41eyeclapentyl-piperazin-1-y)-46-342-49-16-(4-cyclopentyl-piperazin-
pyridin-3-ylamind @rvickenediatbos)l848d arfd(4eydlopyridiniBayhinanyitie
cyclopentanecarbonyl ciinpde R 2006/058648 BGLERIMNEINIREE | 3573
-37 MH+[No MW Nﬁ%%%@fgf}ﬁ-%%”als ];%Lcjir]:gclohexanecarbon}d chloride
6-{4-cych 1-pi n-1-vi)-
2-chloro-N-[6-(4- (#-cyclopentyl- piperazin-1-71)
i ) pyridin-3-vlamine (intermediate 6)
49 | 385.9 | cyclopentyl-piperazin-1-yl)- q 386.3
an
idin-3-yl]-nicoti id
pyridin-3-yl]-nicotinamide 2-chloro-nicetinoyi chloride
6-{4-cycl 1-pi in-1-y1}-
N-[6-(4-cyclopentyl- (_ ?yc open’qf piperazin-1-y)
. . . pyridin-3-ylamine (intermediate 6)
50 | 364.49 | piperazin-1-yl)-pyridin-3- d 365.4
y1]-2-phenyl-acetamide o
phenyl-acetyl chloride
N-[6-(4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl)-
i in~1-y1}~pyridin-3- idin~3-ylamine {int diate 6
s1 | 38248 piperazin-1-yl}-pyridin pyri vlamine {(intermediate 6) 3833
y1]-2-(4-fluoro-phenyl)- and
acetamide (4-fluoro-phenyl)-acetyl chloride
N-[6-{4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl)-
i in-1-yl}-pyridin-3- idin-3-ylamine {int diate 6
52 | 30450 piperazin-1-yl}-pyridin pyridin-3-ylamine (intermediate 6) 3953
yi]-2-{3-methoxy-phenyl)- and
acetamide (3-methoxy-phenyl)-acetyl chloride
6-(4-cycl 1-pi in~1-yi)-
N-[6-(4-cyclopentyl- (4-cyclopentyl-piperazin-1-y1)
. . . pyridin-3-ylamine (intermediate &)
piperazin-1-yl)-pyridin-3-
53 | 424.54 _ and 4253
yi]-2-(3,4-dimethoxy- _
‘ (3,4-dimethoxy-phenyl)-acetyl
phenyl)-acetamide .
chloride




N-[6-(4-cyclop entyl- 6-(4-cyclopentyl-piperazin-1-yl) yridin-3-ylamine
(intermediate 6) 345.3 47 344.5 piperazin-I-yl)-pyridin-3- pnd yl]
-2-ethyl-butyramide 2-ethyl-butyryl chloride cyclohexanecarboxylic acid

Boldr S¥gieneyl-piperazin-l-yl) 48 356.51 [6-(4-cyclopentyl-pipg{adisisoi2sss
pyridin-3-ylamine (intermediate 6) 357.3 1-yl)-pyridin-3-yl]-amide and

cyclohexanecarbonyl chloride 2-chloro-N=[&8(4 6-(4-cyclopentyl-piperazin-

l-yl) ~49.385.9 cyclopentyl-piperazin-1-yl)- nyndin-3-ylamine (intermediate
6) 386.3 land. pyridin-3-yl]-nicotinamide 2-ch|oro nlcotmoylchlorlde N- MH+
16-(4-BflbpeXtyl] 6-(4-cycldFEhtyl-piperazin-1-yl) 5orEAsApterials found
piperazin:1-yl)-pyridin-3- pyridin-3-ylaming (intermediate 6) 365.4 and
yl]-2tphenyl-acetamide phenyl-acetyl chlori @eﬁ,;l\é L@é entyl
6-(4:cyclqpentyl-piiseraziridzyijylpiigeradin- {1-y1)-pyridin %(Cp%m byb)-
pyridise3-yiagine (nfermediate,f)5ba82 4 1% : AHEBr SRR | 510
383.3 acetamide g4 Jlutgr ElIRhenyI) acetyl chfstide N-[6-(4-cyclopentyl-
6-(41cyclgpentyl-piperazin- y piperazin- {leyipayt idid Bonoethyl ester
pyridin-3-ylaminel (intermediate 6) 52 394.52 395.3
yl]-2}(3-methoxy-phenyl)- and acetamide (35117@&9@51,;69@1353()&%@'@%1
chlo-|d§ N-[6-(4-C glapc% - %’éﬁ gyagigpe ré%g‘lng}pgr zin- |- @e i Ef‘
pipefazinil-yl)- | |n -3- py -3-ylamine {(intermediate te 6 5 E
425-355)/'] _%‘1_ 4_ n}i T% ~3~Y1 Carbamlc and 349.4
acid 2-methoxy-ethyl ester carbonic acid mono (2-
methoxyethyl) ester
6-{4-cycl 1-pi in-1-y1)-
[6-(4-cyclopentyl-piperazin- (‘;YC:P;I]# pl(g?ezazm d'y ) ¢
-3 t
56 | 346.47 | l.yl}-pyridin-3-yl]-carbamic pyls tn-3-ylamine (intesmediate 6) 347.3
acid isobutyl ester w
carbonic acid monoisobutyl ester
. 6-(4-isopropyl-piperazin-1-yl)-
cyclohexanecarboxylic acid .
_ . . pyridin-3-ylamine (intermediate 4)
57 | 33048 | [6-(4-isopropyl-piperazin-1- 4 33L.3
an
1)-pyridin-3-yl]-amide
v-pre A cyclohexanecarbonyl chloride
6-(4-i 1-piperazin-1-yl)-
2-(3,4-dimethoxy-phenyl)- (#-isopropyl-piperazin-1-y])
) . . pyridin-3-ylamine (intermediate 4)
N-[6-{4-isopropy!-piperazin-
58 | 39851 o and 399.2
1-y1)-pyridin-3-yl}- :
_ (3,4-dimethoxy-phenyl)-acetyl
acetamide
chloride
6-{4-i 1-pi in-1-v1)-
[6-(4-isopropyl-piperazin-1- (_ I_SOPIOPY ipsperazm 7
L . pyridin-3-ylamine (intermediate 4)
59 | 292.38 | yl}-pyridin-3-yi]-carbamic 4 293.3
an
acid ethyl ester _
carbonic acid monoethyl ester
_ _ . 6-{4-isopropyl-piperazin-1-yl}-
[6-(4-isopropyl-piperazin-1- L C
o . pyridin-3-ylamine (intermediate 4}
60 | 320.44 | v1)-pyridin-3-yl}-carbamic 1 321.3
acid isobutyl ester -
carbonic acid monoisobuty! ester




(3,4-dimethoxy-phenyl)-acetyl phenyl)-acetamide chloride WO
2006/058649 PCTIEP2005/012556 -38 No MW Name Starting materials
MH+ found [6- (4-cyclopentyl- 6-(4-cyclopentyl-piperazin-1-yl) pip erazin-
pywithies8sydamine (intermediate 6) 54 318.42 1-yl)-pyridin-3-yl-warheasiczsse
319.3 and acid ethyl ester carbonic acid monoethyl ester 6-
(4-cyclopentyl-piperazin- 1-yl)- [6- (4-cyc1c§6e"ntyi-piperazin-

pygﬂ@%ﬁﬁﬁ?&w e (intermediate 6) 55 348.45 1-yl)-pyridin-3-yl]-carbamic

and 349.4 acid 2-methoxy-ethyl ester carbonic acid mono (2

methoxyethyl).ester [6-(4-cyclopentylpiperazin-
6-( gﬁ%’é}g tlgl%ﬁplgrgz%ﬁ-%gﬁ)%ﬁ%n% 947 1-yl)-pyridin-3-yl]-carbamic
pyridin-3;ylamine (infermediate 6) 347.3 and acid.isobutyl ester. carhonic
Reid motORUE LLle B R o Rl Stk and
(4isbfR ey IpIpeRN-fi{ymrrs stk e aaiisehroyApie ek mlDME was heated to
pyrifine3 Plain iz rfimte P gd it end) BB - 8thathr pyiyzpya idinn-Bigelamidarred at 80 °C
z:yci@hﬁﬁamaﬂmth@l@ﬁ sgh@(ﬂr%:éﬂﬁmgb;m‘ﬁ{éﬁgﬁ@he was extracted three
4-isopropyl-piperazin-1-vi)- pyridin-3-ylamine (intermediate 4) N- [6- .
(4'i§8%'§0‘§8’ -g@e?g ren't%y %%tégey%af ar’}%‘%é&) npin (grgamc p%ases)were \[Vashed twice
with 100 ml brine each and dried with MpSO4. After evaporation the residue was
purified with flash chromatography on Alox eluting with a gradient of ethyl acetate /
10 heptan to yield 1.4 g (45 %) of the title compound as slightly yellow crystals, (m/e):

21702 (MH™; 100%).
Intermediate 10
C-[6-(4-Ethyl-piperazin-1-yl}-pyridin-3-yl}-methylamine

A mixture of 2 g (8 mmol) 6-(4-ethyl-piperazin-1-yl)-nicotinonitrile, 1.3 g Raney
15 Nickel (B113Z, Degussa) in 25 ml methanol, 15 ml ethyl acetate and 5 ml ammonia aq.
(ca. 25 %) was treated with 1 bar hydrogen at 30-35 °C for 4 h. The mixture was filtered
and the residue washed three times with 20 ml ethyl acetate each and the corbined
organic phases evaporated to dryness to yield 1.83 g (97 %) of the title compound as
white crystals. (m/e): 261.1 (MH"; 100%).

20 Intermediate 11
6-{4-Cyclopentyl-piperazin-1-yl)-nicotinonitrile

~ A mixture of 2 g (14 mmol) 6-chloronicotinonitrile {(commercially available) 2.45 g

{16 mmol) N-cyclopentylpiperazine (commercially available) and 1.86 g (14 mmol)

N,N-diisopropylethylamine in 5 ml water and 15 ml DMF was heated to 90 °C for 24 h.
25 After addition of 250 ml 1M NaHCO3 aq. solution the mixture was extracted three times

with 250 ml ethyl acetate each. The combined organic phases were washed twice with 150

ml brine each, dried and evaporated to dryness. Recrystallisation from ethyl acetate

yielded a first batch of 2.83 g of white crystals. An additional batch was yielded from the

filtrate and in total 3.14 g (85 %)n of the title compound was obtained as white crystals.
30 (mfe): 257.1 (MH'; 100%).



1-yl)-pyridin-3-yl] (3,4-dimethoxy-phenyl)-acetyl acetamide chloride
[6-(4-isopropyl-piperazin-I- 6-(4-isopropyl-piperazin-1-yl) 59 292.38
y)-pyridin-3-yl] -carbamic pyridin-3-ylamine (intermediate 4) 293.3 and

agie efhwbgsier carbonic acid monoethyl ester [6-(4-isopropybeieradifnizsss
6- (4-isopropyl-piperazin-1-yl) 60 320.44 yl)-pyridin-3-yl]-carbamic
pyridin-3-ylamine (intermediate 4) 321.3 afl -acid isobutyl ester carbonic
acidlﬁtonoiscpbut}/é ester WO 2006/058649 PCTIEP20051012556 -39-
Inter&iate Y 6- 4-Ethyl-piperazin-1-yl)-nicotinonitrile A mixture of 2 g

(14 mmol) 6-chjoronicptinonitrile (cammeycially.available) and 0.88 g (7

Al e R S e O S

heated to 5 80 C. During 2 min 1.98 g %?7 E%m [) N-ethylpiperazine was
Thse ra%

added andSaECSDE 6T d60 € Rraseeinod anitroprdyas 10 C-L6-(4-
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purified \ 1Sh chromato on Alox eluting with a dradient of ethyl

acetaf® /“90 heptan to yield 1.4 g (45 %) of the title compound as slightly

yellow crystals. (mle): 21702 (MH+;100%). Intermediate 10 C-

[6-(4-Ethyl-piperazin-l-yl)-pyridin-f:’»-yl]E ine A mixture of 2 g (8

mmol) 6-(4-ethyl-piperazin-1-yl)-nicotinonitrile, 1.3 %Rane 15 Nickel

(131N 35 (bEyaeesp AR sthENEN P STt HRidemI

ammonia aq. (ca. 25 %) was treated with 1 bar hydrogen at 30-35 C for 4

B0 The miarecivesitérag (0.1 mmol) C-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-
methylamine, 20 mg (0.2 mmol) triethylamine and 12 mg (0.11 mmol) butyryl chloride
in DCM was stirred at room temperature, After evaporation acetonitrile / DMFE was
added and the mixture was subjected to preparative HPLC purification on reversed
phase eluting with a gradient of acetonitrile / water (0.05 % triethylamine). The

15 combined product fractions were evaporated to dryness to yield 20.3 mg (61 %) of the

title compound. {m/e): 331.3

According to the procedure described for the synthesis of example 73 further
pyridine derivatives have been synthesized from C-[6-(4-Ethyl-piperazin-1-yl)-pyridin-
3-yl}-methylamine and C-{6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl}-methylamine

20 and the respective commercially available reagent mentioned in Table 2. The Examples
are shown in table 2 and comprise Examples No 62 to 50.

Table 2
, MH-+
No | MW Name Starting materials
found
N-{6-(4-cyclopentyl- C-{6-{4-cyclopentyl-piperazin-1-yl)-
62 | 20452 piperazin-1-yl)-pyridin-3- | pyridin-3-ylj-methylamine 395.3
ylmethyi]-3-methoxy- {intermediate 12} and
benzamide 3-methoxy-benzoyl chloride
N-{6-(4-cyclopentyl- C-16-(4-cyclopentyl-piperazin-1-y})-
63 | 378.52 piperazin-1-yl)-pyridin-3- | pyridin-3-yl]-methylamine 379.4
ylmethyl]~2-phenyl- {intermediate 12) and
acetamide phenyl-acetyl chloride




and the residue washed three times with 20 ml ethyl acetate each and the
combined organic phases evaporated to dryness to yield 1.83 g (97 %) of
the title compound as white crystals. (m/e): 261.1 (MH+; 100%). 20
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(intermediate 12) and

dimethylaminosulfamoylchloride

368.2

68

400.54

N-{6-(4-cyclopentyl-
piperazin-1-yl}-pyridin-3-
yimethyl}-

benzenesulfonamide

C-[6-{4-cyclopentyl-piperazin-1-yl)-
pyridin-3-yl]-methylamine
(intermediate 12} and

benzenesulfonyl chloride

401.5

69

414.57

N-[6-
piperazin-1-yl)-pyridin-3-

(4-cyclopentyl-

yimethyl]-C-phenyl-

methanesulfonamide

C-[6-(4-cyclopentyl-piperazin-1-yl)-
pyridin-3-yl}-methylamine
{intermediate 12} and

phenyl-methanesulfonyl chloride

4154

70

449,02

C-(4-chloro-phenyl)-N-
[6-(4~cyclopentyl-
piperazin-1-yl)-pyridin-3-
yimethyl]-

methanesulfonamide

C-{6-(4-cyclopentyl-piperazin-1-yl)-
pyridin-3-yl]-methylamine
{intermediate 12} and
4-chioro-phenyl-methanesulfonyl
chloride

449.3




According to the procedure described for the synthesis of example 73
further pyridine derivatives have been synthesized from
C-[6-(4-Ethyl-piperazin-1-yl)-pyridin- 3-ylj-methylamine and
Grlo-{dbysigoentyl-piperazin-1-yl)-pyridin-3-yl]-methylamine 2@ae6bibe12556
respective commercially available reagent mentioned in Table 2. The
Examples are shown in table 2 and comm‘i’s’e Examples No 62 to 90.

Tab ML NaMAMALNAMA . Ctn ale fornd NL[6 {/l mmlnnanh/
1 Ty oTOpPTTIty

CL'\”I' TN VIVV TYTOTTIC \JLGILIII‘:J'III LCIIC‘.ID TOUTrta—rvy v
C-[6 &4 ayclapentyl-piperazin-1-yl) 62 394.52 pip azin 1-yD-pyridin-3- | ME+
pyrldln- 1yl -methylamine%%gl% yimethyl]-3- methecs)rxymﬁrwxrgm%late 12) | found
andbenzamide 3-methoxy-benzoyl chloride N-[6-(4-cyclopentyl-

ovrlin SHl ety ST A2 e e 13 ang
acetamidephenyl- cé"%f/ c ogn ’g‘wo 2@%78%@21&%@@35&5,012556 4193
-41 No MW Namg" Sttt ittials MHFstREARE 8Pty clopentyl-

C-(6-(4-cydopentytepipersdimanydy piperpzifuezgipapyeigimifony! chloride
pyri¢in-3-ylj-methylamine 64-396.51-397:4 . ylmethyll-2-(4-fluoro-

(intgrmediate 12) ahidphenidpatgtamidg @{ﬂt{@rmtﬂpemyl)myhehlﬂﬂde

ethanesulfonic a¢iglIGa64- ol gyctope hgl@qr@;gﬁ hine
cydogeéntykisipér %}1{] jj(ﬁr}'/gcﬁrs? I\’gﬂf/l] methiiM a§ 352 T ?31 353.3 4193
't

y)-pyridin-3-ylme termediate 12)ia aml de et anesulfonyl

chloride propane 1T6§Eﬁf6f‘ﬁ oZETiE-[6- (4-c§n§6‘b‘8rﬂ§ﬂzﬁ‘iﬁ% pigpjde

N-[6-{4-cyclopentyl- C-{6-(4-cyclopentyl-piperazin-1-yl)-
iperazin-1-yl)-pyridin-3- idin-3-yl]-methylami
73 | 418.53 piper -pre pye M-methylamine 419.3
yimethyl]-4-fluoro- (intermediate 12) and
benzenesulfonamide 4-fluoro-benzenesulfonyl chloride
2-chloro-N-[6-(4- C-{6-(4-cyclopentyl-piperazin-1-y1)-

cycloventyl-piperazin-1- idin-3-yl}-methylamine
74 | 43490 | T ty PP pyram ,Y] ey 435.3
y1)-pyridin-3-ylmethyl}- (intermediate 12) and

benzenesulfonamide 2-chloro-benzenesulfonyl chloride

4-chloro-N-[6-{4- C-[6-{4-cyclopentyl-piperazin-1-yi)-
clopentyl-piperazin-1- idin-3-yt}-methylamine

75 | 43499 | TOOPTIPE byt ,Y} ! 435.3

yl)-pyridin-3-ylmethyl]- (intermediate 12) and

benzenesulfonamide 4-chloro-benzenesulfonyl chloride

C-[6-(4-ethyl-piperazin-1-y1)-
1-{6-(4-ethyl-piperazin-1- [. ,( PP . m

o pyridin-3-yl]-methylamine
76 1371.46 | yl)-pyridin-3-yimethyl]-3- |~ ; 372.3
(intermediate 10) and
{4-fluoro-benzyl)-urea. .
1-fluoro-4-isocyanatomethyi-benzene

C-[6-(4-ethyl-piperazin-1-yl)-
N-[6-{4-ethyl-piperazin-1- [‘ .( PP ) 2
pyridin-3-yl]-methylamine
77 135445 | yl}-pyridin-3-yimethyl]-3- | . 355.3
. (intermediate 10) and
methoxy-benzamide .
3-methoxybenzoylchloride




[6-(4-cyclopentyl- pyridin-3-ylj-methylamine 66 366.53 367.2
piperazin-1-71)-pyridin-3- (intermediate 12) and ylmethyl]-amide
propanesulfonyl chloride N-[6-(4-cyclopentyl- C-

4ooydsgeentyl-piperazin-1-yl)- piperazin-1-yl)-pyridin-3-
pyridin-3-yl]-methylamine 67 367.52 368.2

%Imethyl)- (intermediate 12)
d

PCT/EP2065/012556

and benzenesulfonamide dimethylaminos& moylchloride
N-[6=(4-cyctopentyt—C—{6-(4-cyelopentyl-piperazin-t-yh-—piperazin
1-y)-ﬁgr dine3- pyridin-3-y§-methylamine 68 400.94 401.5 Imethyl]- MH+
: : . tart "
(mtermeﬂéte 12) and benzgﬁgsulfonamlde benzenaers%r%%nc floride found
N-[6-(4-cyclopentyl- C- [6-(4-cyclopentyl-piperazin-1-yl)-
pipgrazin-1-yl)-pyridin-3- pyridin-3-ylji-methytapiag69ifd4a7:44)5.4
ylmethyl -C-phen%{(’iﬁﬁe?%d’@t’éﬁ?fﬁ)lan%mgﬁhgﬁ%g ipamide
phdrijgl-méthanesyifonyitiohiondeth@H2-ghloro-pheny {-}B\I- 4 339.2
. . c arn
C-[6-(4-gyclopentylpipgtaginidey!)- [6-(4 RO _
pyridin-3-yl]-methylamine 70 449.02 piperagint-rcptyl ghdlite-3-
(intermeghiate-12)-and-449-3—ylmethyl}—4-chloro-phenyl-methanesulfonyl
methandsulfonapifels-thighideiWwozROD6| 05 BEUXRGHER2005/012556 -412
No MW Name Starfipgipsaterialaividz: iqupdisEr(d-evplongntyl-
C-[ 7@1-(?@!@)&&%;9{1%%%& {-yl)- plpe%ﬁ@-&l@gﬁg)@gma& 357.3
pyridin-3-yl]-methylamine 71 418.53 419. yfmet yl]- fiuoro- )
(intermefiate 12 a‘iﬁamlde 4-fluoro-phenyl acetyl chloride
C-16-(4-ethyl-pi in-1-yl)-
éthanesulfonic acid [6-(4- {'dji: ;; pxpﬂelrizm’ 2
80 {31244 | ethyl-piperazin-1-yl)- pyHeE Y “metiylamine 313
. ) {intermediate 10) and
pyridin-3-ylmethyl]-amide
ethanesulfonylchloride
propane-1-sulfonic acid C-[6-{4-ethyl-piperazin-1-yl)-
81 | 32646 [6—(4-ej£hy1-piperazin~1- pyridin-3-yl]-methylamine 3273
yi)-pyridin-3-yimethyl]- (intermediate 10) and
amide propanesulfonylchloride
N-[6-(4-ethyl-piperazin-1- | C-[6-(4-ethyl-piperazin-1-yl)-
1)-pyridin-3-ylmethyl]- idin-3-y1}-methylami
82 132745 7)-pyridin-3-ylmethyl] pyridin-3-yl]-methylamine 328.2
dimethylaminosulfonamid | {intermediate 10} and
€ dimethylaminosulfamoylchloride
C-[6-(4~ethyl-pi in-1-y1)~
N-[6-(4~ethyl-piperazin-1- [_ (4-ethyl-piperazin-1-yl
. pyridin-3-yl]-methylamine
83 | 360.48 ! yl)-pyridin-3-ylmethyl]- ; . 361.3
. {intermediate 10} and
benzenesulfonamide
benzenesulfonyl chloride
N-[6-(4-ethyl-piperazin-1- | C-[6-{4-ethyl-piperazin-1-yl)-
1)-pyridin-3-ylmethyl]- C- idin-3-yl}-methylami
84 | 374,51 T)-pyri Y m PIYH . _Y} metiyamine 3754
phenyl- {(intermediate 10) and
methanesulfonamide phenyl-methanesulfonyl chloride




benzenesulfonamide 2-fluoro-benzenesulfonyl chloride N-
[6-(4-cyclopentyl- C-[6-(4-cyclopentyl-piperazin-1-yl)-
piperazin-l-yl)-pyridin-3- pyridin-3-yl]-methylamine 72 418.53 419.3
vimeihydloZtligoro- (intermediate 12) and benzenesulfonamid@cr/epro0s/012556
3-fluoro-benzenesulfonyl chloride N-[6-(4-cyclopentyl- C-
[6-(4-cyclopentyl-piperazin-1-yl)- piperazin-4t-yl)-pyridin-3-

pyrigin-3-y}-methylamine 73-418.53-419;3-ylmethyl]-4-fluoro-

(inter%}edia@ 2), and benzenesulfonamide 4- quoég) -benzenesylfonyl MH+
chlotide 2-chlorg-N-[6-(4- CA8-(4-cyclopentyl-piperazthgisierials found
cyclopentyl-piperazin-1- pyridin-3-yl]-methylamine 74 434.99 435.3
yl)-pyridin-3-ylmethyl]- (intermediate 12) a@qeb@t@gﬂ fonamige
2-chloro-l)enzeneﬁﬂﬁjﬁ?}%ﬁﬂn‘?m@)ﬁgchIc)ro N:[6:(4: &= Ie
[6-(4-cyclppent I-qi@er-aaiﬂ pipihasmyclope fﬂ-plpe %lnelt ylamine
pyridife3-yfihiethylaming, 75 434,809,435 SRS 4hthethyl]- 409.3
(intermediate 12) an ben nesy fonamldedﬂctﬂmh}rb@mwiﬂnn}-ﬂ
chlofide [L- [6-(44etl§ amﬁ‘ér%%a"rﬁ‘-- C-[6-(Acgthydwpiperazin-l-yl) 76 371.46
yI)-pyridir-3-yImethyI] -3- pyridin-3-yl] -methylamine 372 3 (intermediate
10) and  (4-fluorg-hepzylauye rggﬁgrp- 4d~ QcN2 g}ay,htieﬁgene N-
[6-(4 -ethyl-pipera (5 g’eth spipgrazi % 5%4 A;Eme
V)i S T pyrl s 3 3793
methoxy-benzarr|§B°Ethermed|ate 10) anélmgﬂi*ﬁé‘iﬁéﬁ(%éﬁ%oylchloride
WO [2006/058649 iRrazEiERROMI1 2556 24Bublo-biedsutfenBiaitirige
materialsiMH+
N-{6-(4-ethyl-piperazin-1- | C-[{6-(4-ethyl-piperazin-1-yl)-
-pyridin-3-ylmethyl}-3- | pyridio-3-ylj-methylami
57 | 378.47 yl}-pyridin-3-ylmethyl] pyri yl}-methylamine 3793
fluoro- {intermediate 10} and
benzeresulfonamide 3-flucro-benzenesulfonyl chloride
N-[6-(4-ethyl-piperazin-1- | C-[6-(4-ethyl-piperazin-1-yl)-
1}-pyridin-3-vimethyl}-4- idin-3-y1]-methylami
88 | 37847 71)-pyridin-3-ylmethyl] pyzidin-5-yl]-methylamine 379.3
fluoro- (intermediate 10} and .
benzenesulfonamide 4~fluoro-benzenesulfonyl chloride
2-chloro-N-[6-(4-ethyl- C-{6-(4-ethyl-piperazin-1-y1)-
59 | 50402 piperazin-1-yl)-pyridin-3- | pyridin-~3-yl}-methylamine 395
ylmethyl]- (intermediate 10) and
benzenesulfonamide 2-chloro-benzenesulfonyl chloride
4-chloro-N-[6-(4-ethyl- C-[6~(4-ethyl-piperazin-1-yl)-
iperazin-1-yl)-pyridin-3- | pyridin-3-yl]-methylami
90 | 30092 piperazin-1-yl)-pyridin pyridin-3-yl]-methylamine 5953
yimethyl]- (intermediate 10) and
benzenesulfonamide 4-chloro-benzenesulfonyl chloride




found N- [6-(4-ethyl-piperazin- |- C- [6- (4-ethyl-piperazin-1-yl) 78 338.45
y)-pyridin-3-ylmethyl]-2- pyndin-3-yl]-methylamine 339.2

phenyl-acetamide (intermediate 10) and phenyl-acetyl chloride

NP eshsApiperazin-I- C-[6-(4-ethyl-piperazin-I-yl)- PCT/EP2005/012556
yl)-pyridin-3-ylmethyl]-2- pyridin-3-yl]-megh&/ga_mine 79 356.44 357.3
(4-fluoro-phenyl)- (intermediate 10) and acetamide 4-fluoro-phenyl acetyl
chloride ethanesulfonic acid [6-(4- Cefanifitethyl-piperazin-1-yl) 80 312.44
ethyl- piperazin -1-yD)- pyridin-3-yl ] -methylamine 313 pyrid

n- 3@& ke %arzl{ dednterppediate, 4a) @@@Lc@&w&ﬁé;flgilpympﬁ% -pyridin-3-y1]-

propa ic acid C-[6-(4-ethyl-piperazin-1 326.46
[6-( et yI piperazin-I- pyridin-3-yl]- methylamlne 1)-PYrdin-3-YImethY1]-

&ng_r(rze %Ia@‘nst:;g) gsrjz}g é_%l am 3@6 Sﬁlég gglppglr%rzlgelwyi)@yndln -3-yl1}-
§1)-pyreaimig agic abepy! W#dmt@wdm@ﬁm&%@mmmamm
dimglileyidchionsuaamidd 1terediatad ) andehyl-piperidine (commercially
dim@\gﬁ@e i '@?%frzfg(ﬂwm p%%%%gw(rﬁs %ﬁjrr}:!acpﬁ@%@:ﬁlr}elm erature for 16 h. After
oy e e KLk R et p——
@ﬁ@@gmpwﬁéd Nhla@e(qivé%py é,ﬁgﬂqept of acetonitrile / water (0.05

163 [B4(tdiethylkpipeiaZice tybxbidydoyridinGayhriethyi evaporated to dryness to yield
pyrighns 3ryliApethylaming 843 ftah Ind: Phrepylndniespediate 10) and

Example 92

2,6-Dimethyl-piperidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3~
yl}-amide

15 According to the procedure described for the synthesis of Example 91
2,6-dimethyl-piperidine-1-carboxylic acid {6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-
yl}-amide was synthesised from intermediate 6 and 2,6-dimethyl-piperidine
(commercially available). (m/e): 372.3 (MH"; 100%).

Example 93

20 4-Trifluoromethyl-piperidine-1-carboxylic acid [6-{4-cyclopentyl-piperazin-1-yi)-
pyridin-3-yl]-amide

According to the procedure described for the synthesis of Example 91
4-trifluoromethyl-piperidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl})-
pyridin-3-yl]-amide was synthesised from intermediate 6 and 4-trifluoromethyl-

25 piperidine (commercially available). (m/e): 426.3 (MH"; 100%). .

Example 94

1-[6-(4-Cyclopentyl-piperazin-1-yl}-pyridin-3-ylcarbamoyl]-piperidine-4-carboxylic
acid ethyl ester

According to the procedure described for the synthesis of Example 91
30  1-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylcarbamoyl]-piperidine-4-carboxylic



methanesulfonamide phenyl-methanesulfonyl chloride WO 2006/058649
PCT/EP2005/012556 -44 No MW Name Starting materials MH+ found
C-(4-Chloro-phenyl)-N- C- [6-(4-ethyl-piperazin- 1-yl)-

Y6e(doathoydepoperazin- |- pyridin-3-yl] -methylamine 85 408.95pCT/EP2005/012556
yl)-pyridin-3-ylmethyl] - (intermediate 10) and 409.3 methanesulfonamide
4-chlo ro-phenyl-methanesulfonyl chIorid"e4°q\r-[6-(4-ethyl-piperazin-l- C- [6-
(4-ethylpi igin- - igin-3-yll-methylamine _.
S e
13T BISR CERSREALY SHRARIE NEYAL A DR ardD .
C-[6-(4-ethyl-piperazin-1-yl)- yl)-pyridin-3-ylmethyl]-3-
pyridin-3-yl]-methylamine 87 378.47 882Pl%83r0- (intermediate 10) and
benzenesulfonamide 3-fluoro-benzenesulfonyl chloride

N-[E e o-prbRrpm rcehelicasidi pifgscisiapsn-piperazin-1-y)-pyridin-3-yl]-
y1)-pyidkin-3-ylmethyl]-4- pyridin-3-yl]-methylamine 88 378,47 379.3

fluoro- (intermediate 10) and benzenesulfonamide
4-fluoro-henzéigsulthdyirobédrictad Reciblair éoNeh fotdtiatily bf Example 91 octahydro-

C-[%ﬁﬁ%&@%@g%i&g@ég%?ﬁ ; 94 %%%%}i?{il-m)-p?rmigﬁaié?fe 1 bamide was
pyridins3-yll-me . 3 .
an%@?ﬁ%é&q%ﬁrﬁl gcga-tc oaf,f)-ééﬁzleneté& fgﬁjy%r }(:C}%%r GEIREIBHY fyailable).

111E

[6-(%%??1’%1@@4@?&—99%&%@2n-l-yl)- piperazin- |-yl)-pyridin-3-

pyridin-3-yl]-methylamine
0

H Example 96

Octahydro-isoquinoline-2-carboxylic acid [6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3-
yll-amide

According to the procedure described for the synthesis of Example 91 octahydro-
isoquinoline-2-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-amide
15 was synthesised from intermediate 6 and octahydro-isoquinoline (commercially
available). (m/e); 412.5 (MH"; 100%).

Example 97

2-trifluoromethyl-pyrrolidine-1-cartboxylic acid {6-(4-cyclopentyl-piperazin-1-yl)-
pyridin-3-yl]-amide

20 According to the procedure described for the synthesis of Example 91
2-trifluoromethyl-pyrrolidine- 1 -carboxylic acid [6-(4-cyclopentyl-piperazin-1-y1)-
pyridin-3-yl}-amide was synthesised from intermediate 6 and 2-trifluoromethyl-
pyrrolidine (commercially available). (m/e): 412.4 (MH"; 100%).

Example 98

25 2-Isopropyl-pyrrolidine-1-carboxylic acid {6-(4-cyclopentyl-piperazin-1~yl)-pyridin-3-
ylj-amide

According to the procedure described for the synthesis of Example 91
2-isopropyl-pyrrolidine-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-
yl]-amide was synthesised from intermediate 6 and 2-isopropyl-pyrrolidine

30 (commercially available). (m/e): 386.3 {(MH"; 100%).



90 394.92 395.3 ylmethyl]- (intermediate 10) and benzenesulfonamide
4-chloro-benzenesulfonyl chloride WO 2006/058649 PCT/EP2005/012556
-45 Example 91 4-Methyl-piperidine-I-carboxylic acid
[G@40goispentyl-piperazin-1-yl)-pyridin-3-yl]- amide A mixturCTEPINI12556
(0.08 mmol) [6-(4-cyc|opentyl-piperazin-l-g -pyridin-3-yl]- 5 carbamic acid

phenyl ester (intermediately built from intefinediate 6 and

phenylchloroformate) and 12 mg (O.1§x%5%;g)9§-methyl-piperidine
(commercially available) in Iml DCM and 0.1 ml DMF was stirred at room

temperpty wﬁ%ﬁlﬁoﬁ—%@éar%\ﬁwggﬁqéngkﬁ% § IRKSRUD I pyridin-3-

mettlznoll MF and subjected to preparative ification on

rever 'éianp ase eluting with a gradient of acetonitrile | water (0.05 10 %

triethylamine). The combined proguctér ctions were evaporated to .
dryness f%ciﬁé?&’gl@g“ﬁ@?&%i%ﬁ FHETIE PEURE s ample g i iihydro-
$0096)niiskrdpteroxiic: bty isiopeidite pesrtioxAit) auiddin-3-yl] -amide was
[6-(4ynitelapamypipeiazitidat)apyricinidy doammica b (Aseoreitaiipdhgable).

progﬁgbbr:%%%jg_gq f@@;omg synthesis of Example 91
2,6-dimethyl-piperidine-I-carboxylic acid
[6-(4-cyclopentyl-piperazin-1-yl)-pyrig| -3 %I]I@énide was synthesised from
intermediate 6 and 2,6-dimethyl-piperidine (Commercially available).

: . 0
(5728 ) BRI 531 cron 10 oy <
f6- (& clopentyl-piperazin-1-yl)- pyridin-3-yl]-amide According to the
procedure described for the synthesis of Example 91
A-trifluordrrotidiaptp drrmsecrdidsssribedder the synthesis of Example 91 3-[6-(4-
[6-(Foyapepehiyirpiperakinkl-pidyrsiyiskiearicd- wés syribesiadgl frorea was
intespResiatedandiduiitluaromethviZh Riparidinedeepemareiate (commercially

avamgteﬁmég)éﬁggoﬁ (Mﬁ’#’ }&9%9) Example 94

1-[6-(4-Cyclopentyl-piperazin-1-yl)-pyridin-3-ylcarbamoyl]-piperidine-4-car

1?0Xy|lc Example 101

Azepane-1-carboxylic acid [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-amide

According to the procedure described for the synthesis of Example 91 azepane-1-
carboxylic acid [6-(4-cyclopentyl-piperazin-1-y1}-pyridin-3-yl]-amide was synthesised
from intermediate 6 and azepine (commercially available). (m/e): 372.3 (MH"; 100%).

20 Example 102
3-16-{4-Cyclopentyl-piperazin-1 -yl)-pyridih-B—yl] -1-ethyl-1-phenyl-urea

According to the procedure described for the synthesis of Example 91
3-[6-{4-cyclopentyl-piperazin-1-yl)-pyridin-3-yi]-1-ethyl-1-phenyl-urea was synthesised
from intermediate 6 and ethylphenylamine (commercially available). (m/e): 394.4 (MH";

25 100%).

Example 103
3-[6-(4-Cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-1-(4-methoxy-phenyl)-1-methyl-urea

According to the procedure described for the synthesis of Example 91 3-[6-(4-
cyclopentyl-piperazin-1-yl}-pyridin-3-yl}-1-(4-methoxy-phenyl)-1~methyl-urea was



acid ethyl ester According to the procedure described for the synthesis of
Example 91 30
1-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-ylcarbamoyl]-piperidine-4-carb
oxyisud/63s2906/058649 PCT/EP2005/012556 -46 acid ethylpestenwiase12s5sc
synthesised from intermediate 6 and piperidine-4-carboxylic acid ethyl

ester (commercially available). (m/e): 430-4§MH+; 100%). Example 95

Octa ollne [-carbgx

By B B LR Al Rsdbrg e fgmmercialy
proc‘é’éﬁ?‘b@eé’@r{ e@lﬂ# fﬁ‘g%yﬁme@ls of Example 91 octahydro-
quinoline-1-carboxylic acid

[6-(4-cyclopentyl-piperazin-1-yl)-pyridiszzple dddide was synthesised from
intermediate 6 and 2,6-dimethyl-piperidine (commercially available).

(m/e3:44D Bl L 00%he 10 EstanmpieagBl [6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylj-
Qctahydeo-isoquinoline-2-carboxylic acid
[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3- yl]-amide According to the

proceduze ﬁ%%‘fﬂ*@g%%é@%%ﬂﬁ?@&@:%&%%ﬁﬂi@ SHREBRY WA mple 91

isoqui e 0X

(6o A eRt D e%‘gz*fae"%q B e e s ) pyidin -yl
fronPREEF et 8?89@6&?& ﬁn%‘l(@d’?ﬁfﬂ{@r%%ﬂm&{?gﬂﬁble)
(m/e()c;mnm@c(mlmm@@%) ExaInpH6. 9MEL; 100%).
2-trifluoromethyl-pyrrolidine-l-carboxylic acid

[6-(4-cyclopentyl-piperazin-I-yl)- pyridixgeplledfifide 20 According to the
procedure described for the synthesis of Example 91
2-trifiubfaimeltoyEyarotidine-it earboxylic aeld 6-(4-isopropyl-piperazin-1-yl)-pyridin-3-
[6-(4Y-Hy£{gg@ntyl-piperazin-I-yI)- pyridin-3-yl]-amide was synthesised from
intermediate 6 and 2-trifluoromethyl- pyrrolidine (commercially available).

(m/e): 41%&:(@4&?& Q98 }oé)&@t'i‘aagcgﬁ)gcﬁfor the synthesis of Example 91 3,4-dihydro-~

2-Is rro |d|n Ic rbox

[6- (ﬁ%fyccﬁx pentyl-piperazin-1 y‘ﬁ)/ E’C'ﬁ'm@m Srﬁ%a%ca’%&.ﬂgk lingdeyl]-amide

broclauTEthes Eﬁ‘é)é‘d“fb’r”t‘ﬁ %Ff’e‘é?é‘é? fhisteo PH-quinoline (commercially
available). (m/e): 380.3 (MH* 100%).

%ok



2-isopropyl-pyrrolidine-I-carboxylic acid
[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3- yl] -amide was synthesised

from intermediate 6 and 2-isopropyl-pyrrolidine 30 (commercially

awall aioke)sgende): 386.3 (MH+; 100%). WO 2006/058649 PCT/EP2005/012556
PCT/EP2005/012556 -47 Example 99 1,3-Dihydro-isoindole-2-carboxylic
acid [6-(4-cyc|opentyl-piperazin-l-yl)-pyrid"lﬁ-%'- yl]-amide According to the
procedure described for the synthesis of Example 91 1,3-dihydro- 5
isoindole-2-carboxylic acid Example A
[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-amide was synthesised from
intermedigtgfieanddhadidibyshadseindel e lcamipargialiiayallableh iR ured in a
392.& (N d 092 gample 100

3-[6-(4-Cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-1-isopropyl-I-(2-methoxy-et
hyl)- }.r(l) urea @ccording to the procedure described for th%gy&t}ggis of
Examp?e‘gi‘%ﬁ- 6-(4- e
Cyclclggrg'g{_l-piperazin-l-yl)-pyridin-3-yl]-1-isopropyl-I-(2-methoxy-ethyl)-ur
ea was’ synthesised from intermediate 6 and

isoprapyl-2-methpxyethyl-amine (commercially available). (m/e): 390.4
(MH-%%%@%T%%P@%%QM Azepane-I-carboxylic acid e fng  200.0mg
[6-(4-c ,clopent&y\!%‘)ipe azin-1-yl)-pyridin-3-yl]-amide According to the
procégﬁﬁr@ﬂ'&t %@ synthesis of Example 91 azepdrie*®8 435 mg
carboxylic acid, [6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-amide was
syntheASise Mt intermediate 6 and azepine (commerciall§PBiabley0-0 mg
(m/e); 372.3 (MHt; 100%). 20 Example 102
3-[6-(Hetigersgeittyl-piperazin-I-yl)-pyridin-3-yl]-l-ethyl-l-pherififesh 150 mg
According to the procedure described for the synthesis of Example 91
3-[6-(ReimpaityEbistrgzin-1-yI)-pyridin-3-yl]-1-ethyl-I-pheldf-tiga wag0 mg
synthesised from intermediate 6 and ethylphenylamine (commercially
availa¥rgpesiaaptagaty (MH+; 25 100%). Exam Ip e 103 1.5mg 4.5 mg
3-[6-(4-Cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-1-(4-methoxy-phenyl)-1-m

ethyl-drermel Weight) 1200 mg  350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc | 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titaniun dioxide 0.8 mg 1.6 mg

5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous
solution / suspension of the above mentioned film coat.



According to the procedure described for the synthesis of Example 91 3-
[6-(4 cyclopentyl-piperazin-1-yl)-pyridin-3-yl]
-I-(4-methoxy-phenyl)-1-methyl-urea was WO 2006/058649

Rl 1kk28024012556 -48 synthesised from intermediate 6 apgy/Ep2005/012556
(4-methoxy-phenyl)-methyl-amine (commercially available). (m/e): 410.4
(MHt; 100%). Example 104 3,4-Dihydro- ZIEIQqumollne [-carboxylic acid
[6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]p o gg According to the

procedure described for the synthesis'o lmple 91

3,4- dlhydﬁf) Zhrquine %Ipn%l y“glcri]i(%wiﬂ]g?n%]re ients can b manufa %rred ina

[6-(4-ethy perazm e was syn esised from
intefetHA %:dihydro-2H-quinoline (commercially available).

(m/e): 366.3 (MH+; 100%). 10 Example 105

3 4-&“@@5—%@1-quinoline l-carboxylic acid Per capsule

[6- (4 |sopropyl piperazin-l-yl)-pyridin-3- yll-amide According to the

procédi EFfB]ratﬂi synthesis of Example 913,4-dihydro- ~ 25.0 mg
2H- qumollne -I-carboxylic acid
[6-(4liz@propyl-piperazin-1-yl)-pyridin-3-yl]-amide 15 was synthesised $bfmg
intermediate 4 and 3,4-dihydro-2H-quinoline (commercially available).
(m/eM880Ba(iH; 100%). s** WO 2006/058649 PCT/PP2005/012556 2¢4®mg
Example A Film coated tablets containing the following ingredients can be
manddetured in a conventional manner: Ingredients Per tablet Kernel5.0 mg
Compound of formula (I) 10.0 mg 200.0 mg Microcrystalline cellulose
23.5mg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5

mg 15.0 mg

5 The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 mg

4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat: Hydroxypropyl
methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol 6000 0.8 mg 1.6 mg
Valch@mgt2.6 mg Iron oxyde (yellow) 0.8 mg 1.6 mg TitamiCEe 08 #e2556
0.8 mg 1.6 mg 5 The active ingredient is sigeved and mixed with
microcristalline cellulose and the mixture is granulated with a solution of
polyvinylpyrrolidone in water. The gr%ﬁgq) mixed with sodium starch
glycolate and magesiumstearate and compressed to yield kernels of 120

or 350 [ g r ] ' eo .
colion o B oL DB fsgymedina
PCTRBZH0B0 1856 50-Example B Capsules containing the following
ingredients can be manufactured in a conventional manner: Ingredients

Per EABEHRC®EMSound of formula (1) 25.0 mg Lactose 150.0 mg Maize
starch 20.0 mg Talc 5.0 mg 5 The components are sieved and mixed and
filledPPEEP RS BREZED. Example C Injection solutions can have th& mg
following composition: Compound of formula (1) 3.0 mg Gelatine 150.0

mg Flemoray mg Sodium carbonate to obtain a final pH of 7 Water $ét mg
injection solutions ad 1.0 ml

Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

5 The active ingredient is dissolved in a warm melting of the other ingredients and

the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



WO 2006/058649 PCTIEP2005/012556 -51 Example D Soft gelatin
capsules containing the following ingredients can be manufactured in a
conventional manner: Capsule contents Compound of formula (1) 5.0 mg
Yalpwowass® mg Hydrogenated Soya bean oil 8.0 mg Pariighyer200s/012556
hydrogenated plant oils 34.0 mg Soya bean oil 110.0 mg Weight of

capsule contents 165.0 mg Gelatin capsulé2Gelatin 75.0 mg Glycerol 85

% 32.0 mg |Zarion 83 8.0 mg (dry magere 1iit%nium dioxide 0.4 mg Iron
oxide yellow 1.1 mg 5 The active ingr Sdissolved in a warm melting

of the other ingredients.and the mixture is filled into, soft gelatin capsules

ot approp B SR T e S BT AR 0 Hr P OHB ARG

to thEPUEEIBcEaRes. WO 2006/058649 PCT/EP2005/012556 -52
Example E Sachets containing the following ingredients can be
manUfastregdrebfccowletitional manner: Compound of formula (1) 50.80.0 mg
mg Lactose, fine powder 1015.0 mg Microcristalline cellulose (AVICEL

PH 102)tas#061@ pagrd8odium carboxymethyl cellulose 14.0 mg 1015.0 mg
Polyvinylpyrrolidone K 30 10.0 mg Magnesiumstearate 10.0 mg

Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone X 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

5 The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled
into sachets,
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Flavoring additives 1.0 mg 5 The active ingredient is mixed with lactose,
microcristalline cellulose and sodium carboxymethyl cellulose and
granulated with a mixture of polyvinylpyrrolidone in water. The granulate
is mixed with magnesiumstearate and thes#avouring additives and filled
into sachets. -53- Claims 1. Compounds of the general formula R2 X N
(CHz)my/N-R HN |5 wherein Rl is lower alkyl or C3-C7-cydoafkyl; X
is C(O) or SOIi; m isOorl; RZ is selected from the group consisting of lower
alkyl, C3-C7-alkenyl, C3-C7-alkinyl, 10 lower halogenalkyl, lower
hydroxyalkyl, lower alkoxyallcyl, unsubgtiitied C3-C7-cycloalkyl Or
C3-C7-cydoallcyl substituted by phenyl, lower C3-C7-cydoallcylalkyl,
lower phenylallcyl wherein phenyl is unsubstituted or mono- or
disubﬁi%g%gﬁn@wwn ghatiaky, halogen or lower halogenalkyl,
15 unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl,
lower alkoxy, halog@n.g¢ lower halogena or, in case Xis
C(0), R2 can also be lows “”"ﬁfﬁ@r I oxy, Gf—rtase mis
1, RZ can also be unsubsjituted ph&y! henyl mdngpgo
disubstituted by lower alldyl, lower alkoxy, halogen or lower halogenalkyl,
R3 is hydrogen or lower alkyl; R4 is selected from the group consisting of
lower allcyl, C3-C7-alkenyl, CB-C?-aIkinyk lower alkoxyalkyl,
C3-C7-cydoalkyl,

wherein

R is lower alkyl or Ca-Cr-cycloalkyl;
X isC(O)orSOzs |

m is0orl;

R?  is selected from the group consisting of lower alkyl, Cy-Cy-alkenyl, Ca-Cr-allinyl,
lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
unsubstituted Cs-Cr-cycloalkyl or Cs-Cy-cycloalkyl substituted by phenyl,
lower Cs-Cr-cycloaliylalkyl,
lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl, lower
alkoxy, halogen or lower halogenalkyl, and
-NR’RY,
or, in case X is C(O), R? can also be lower alkoxy or lower alkoxyalkoxy,
or, in case m is 1, R? can also be unsubstituted phenyl or phenyl mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or lower balogenalkyl,

R?  is hydrogen or lower alkyls

R* s selected from the group consisting of lower alkyl, Cs-Cy-alkenyl, Cs-Cr-alkinyl,
lower alkoxyalkyl,
Cs-Cr-cycloalkyl,
Cs-Cr-cycloalkyl substituted by phenyl,
lower Cs-Cy-cycloalkylaliyl,



25 C3-C7-cydoalkyl substituted by phenyl, lower C5-C7-cycloalkylalkyl,
-54- unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl,
lower alkoxy, halogen or lower halogenalkyl, and lower phenylalkyl
wherein phenyl is unsubstituted or mono ‘I[idlsubstituted by lower alkyl,
lower alkoxy, halogen or lower halogenarki or 5 R3 and 124 together

with the nltrogen gT to,which th }g ﬁ@t@ﬁ@g@ﬁﬁ{ﬂ@&bﬁm&r@ﬂcﬂ lower
7.-me e TLtEB c H ﬁ ly, containing a further heteroatom

select&koﬁpmathﬂgé@é’lﬁl@)%?@ 65 &34 hetergcyclic ring b
unsubgfiptesh @ﬁ tmﬂamhwbﬂayltwmtthﬁﬁ@é‘?élﬂiﬂﬁ&@p@ﬁé@%ﬁfﬁmﬁd by

select dfro V\igr%r&ﬂl? kQxYr lewer hitoxyealtybrod, oxo,
yl,

halog B aeﬁ bgenal or belng 10 condensed with a Cs-Ce-cycloalkyl

ring or a phenyl nr:}%%%atl!(:tj H)Gtg)roaélglarcw 05 WReAYhERERMghed form a 4-, 5+ 6- o1

5 uﬂsﬁb‘%ﬁtuﬁ@%ﬂ ne, two o three grou Jected
Selectéaﬂmb@@@hgwq%@ﬁmgoﬁéﬂgg%n agu?j"rt%lﬁo {ﬂgé’:%? ﬂg?é?g)(tom select

%enallf%l ab Tituted or
pharmagenticaliy acespiosatiditheridhatmemidiciapieh 6t Tu

2 2-dnglg el e lbippra g iniencigty sfected from lower alkyl,
proplonaml ounds of f a gl BTy denviliaficis: being
R1 is CREF ek %Oﬁpo%r% JAC TR ge

of formul Ia ardin
10 Or 2, vvttatémsltli it CorCisspropi 4t AT Clc #ﬂ&ﬁ(}‘i ring of
according.ig13 Qfed@m@swaauwaemnhmg@dm gnemsa#agz%gmps
formu al ccodd thfe@Ye@WﬁQ&yM&ﬁ@ﬂ]hdﬁy@hﬁl@m&M@gmﬁwl

of for Sccor g to any of claims 1 to 5, wherein R2 is selected from

é&%r up con%st of Io M&&E@kenw C3-Crallrinyl, lower

yaC rOxy ower alkoxyallcyl 25 unsubstituted

C3-C7-cycloalkyl or C3-C %Lll din-3-yl]-
cwithrths s ‘%((;F \%‘&%I%ﬁ ﬁlnggéerem phenyl is uf?g%‘gtnltuted

15 O@mxpmnmdﬁubstltuted by lower alkyl, lower alkoxy, halogen or lower
halogenalkyl, unsubstituted pyridyl or pyridyl mono- or disubstituted by
lower alkyl, lower alkoxy,

2. Compounds o formula I according to claim 1, wherein R} is Cs-Cp-cycloalkyl.

3. Compounds of formula I according to dlzims 1 or 2, wherein R is ethyl or
jsopropyl

4. Compounds of formula I according to any of claims 1 to 3, wherein m sl

20 5, Compounds of formula I according to any of claims 1 to 3, wherein m is 0.

6. Compounds of formula I according to any of claims 1to 5, wherein R? is selected
from the group consisting of
lower alkyl, C5-Cr-alkenyl, Cs-Cyalkinyl,
Jower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,

25 unsubstituted Cy-Cy-cycloalkyl or Cs-Cy-cycloalkyl substituted by phenyl,

lower Cs-Cr-cycloalkylalkyl, ' ' :
lower phenylalkyl wherein phenyi is ansubstituted or mono- or disubstituted by lower

alkyl, lower alkoxy, halogen or Jower hatogenatkyl,
unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl, lower alkoxy,

30 halogen or lower halogenalkyl, and



30 halogen or lower halogenallcyl, and -55- NR3R&, or, in case Xis C(O),
R2 can also be lower alkoxy or lower alkoxyalkoxy. 7. Compounds of

_ formula | according to any of claims | to 6, wherein R2 is selected from

10

15

20

25

30

the group consisting of lower alkyl, Cs-Ci-cycloalkyl and C3-C7-cYdoalkY]
5 substituted by phenyl 8, Compounds of §grmula | according to any of
claims 1 to 6, wherein R2 is lower phenylaJkyl wherein phenyl is

}ﬁ% tituted or mono- or disubstituted by lower alkyl, lower alkoxy,

ogeh ar lower halggenallcyl o) pideeniieokesdanding to
eRyOFRStS @?Q)S#Nﬁ%l}é‘#ﬁ%g%%%%& 4 agd R3 and R4 areas

defined in claim 1. lo. Compounds of formula | according to any of claims

1to 6 or 9, wherejn is_hydro Riis selestehéein Rids sdected
group%&‘?é?ﬁﬁ’l’d’é‘f Rﬁéﬁ%lf&%g% dﬁ\e@éﬁ% Zralkinwd, o _ 1
i o e e
€36 reycton] lopbsiEE 3 EPNGH T phenyl, Tower
-Gifacvae Iig}(@ilfyl unsubstituted phenyl or phenyl mono- or
Isubstituted by lower alkyl, lower alkoxy, halogen or lower halogenallcyl,

and lower phenylalkyl wherein phenyl is unsubstituted or mong- ogemin R is lower

disubglifeibpadiRQ kfermaliyl] Imeerdifigse sREREHER bR

gﬁélggﬁgr@éhﬁ, or B3 a@{@; fogatherwithehemitingsnatdivbstvated tidpwer aliyl,
ed form a*4-, 5-, 6- %:317-%e red heterocyclic zing optionally

doweriallep® falAgrhetefSHbRT§&ecied from nitrogen, oxygen or sulfur,

said heterocyclic ring being unsubstituted or substituted by one, two or

three groups independently selecte Ak ylai20s 1 D\We 6 aligeein R%is
0XO0, h%i&j&ﬁ%ﬁ%ﬁ%&gﬁ%}?ﬁ,?oarcg%{réﬁl%é%\é%r?sed with a phenyl ring,
saiRitfemd BhgribRiponssBefnne dor&Bituted by one, two or three

groups independently selected from lower allcyl, lower alkoxy, halogen

and halogenalkyL 11, Compounds of formula | accardin IS 8, Wherein
10, whedeloRpaumtiRafAramsdlacper Aitine o 207 R IR

R®  ishydrogen or lower alkyl;

RY s selected from the group consisting of lower alkyl, Cs-Cr-alkenyl, Cs-Cr-alkinyl,

Cs-Cy-CY c}oa]kyi,
Ca-Cy-cycloaliyl substituted by phenyl, -

lower Cs-Cy-cycloalkylalkyl, ‘ 1
unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl, lower

alkoxy, helogen or lower halogenalkyl, and | ’
lower phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by

lower alkyl, lower alkoxy, halogen or lower halogenalkyl; or

R and R* together with the nitrogen atom to which they are attached form a 4-, 5~, 6~ or
7.membered heterocydlic ring optionally containing a further he:te:ro:atom selected
from mitrogen, oxygen ot sulfur, said heterocyclic ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,

lower alkoxy, 00, halogen and halogenalkyl, or being condensed with a phenyl
ring, said phenyl ring being ansubstituted or substituted by one, two or three

groups independently selected from lower alkyl, lower alkoxy, halogen and
halogenalkyl.

. t 3 4
11, Compounds of formula I according to claims 9 or 10, wherein R’ and R” are

lower alkyl.



-56- 12. Compounds of formula | according to claims 9 or 10, wherein Rs
is hydrogen and R4 is selected from the group consisting of lower alkyl,
C3-C7-allcenyl, C3-C7-alldnyl, C3-C7-cycloal cyl, C3-C7-cycloallcyl
substituted by phenyl, 5 lower C3-C7- Cy(:;o?alkylalkyl unsubstituted
phenyl or phenyl mono- or disubstituted by fower alkyl, lower alkoxy,

e L s o

0- or stltuted wer a
%Hﬁ%ﬂgl Cs-Cr-alkinyl
rmdgbns@ﬁlm%amgbﬁaneymeﬂfeﬂég QUi 6 orr‘nhe%a acchrding ™
Whereln R3 is hydrogen and R4 is lower phenylalkyl
S ono- or disubstituted by lower alkyl,
% ﬂ%l:(ﬁﬂ%{?h %S halosgenalkyl 14. Compounds of formula |

alogen
G%Wé?ﬂﬁézl to 4, wherein mis 1 and R2 is ur%k%'gute | koxy

- p@@wmewmﬂm-phm@;umm BUSRER IR RIS
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%ﬁ gF lgwer halogsl Ia;;& Compounds of formula | according to
any

ca féﬁﬁ Wher %suﬂ&tﬁ&@ggtﬁ@ﬁcﬂfcf@mtmted by lower
& 0 calm rein C(O) 17, Compounds of

f@dhﬂﬂéﬂhﬁé@@?@ﬂgh@%ﬁ‘é’ff %‘ffﬁ% ereln Xis C(0) and R2 is
-NR8RA4. 20 it Compounds of formula | accordlng to claim 1, selected from
the group consisting of

herein R is hydrogen
1-[6-(418¢ 9 W&%&’écﬁﬁdﬁnﬁ o dilmS 9 or 10, w
Lgyrihelter ﬁﬁaé&séﬂﬂyﬂp;@gmmhepmi Byﬁgpﬁbgg}ﬁl% gr mopo- oF disubstituted

SriSi(foatby. dilidier Baldzaredicds
13%6-[%?érthyl plg%ar;e%lﬁ ) pyridiu-3-yl]-3-p-tolyl-urea,

1-[6-(4- ethyl plperazm -l-yl)-pyridin-3-yl]-3-((1R,2S)-2-phenyl-cydopropyl)-u
rea, 1+[BvidreibuhRipsrdeimiix apysidiingGtplpny of claims 1 to 4, wherein mis 1 and

met hen 1, lower
1 - or disubstituted by lower alky’
1-%-16418%?15 I s moes s e nenhares.

1 adoth algEsner \omEs razin h- | -yl)-pyridin-3-yl] -urea, 30
1-benzyl-3-[6-(4-cyclopentyl- piperazin [-yl)-pyridin-3-yl]-urea,

1-(6-(4-Cyclopentylpiberazin Loyl pyrdi syl 2SR WiRRein X is SO»

16. Compounds of formula I according to any of claims 1 to 14, wherein X is C(O).

17, Compounds of formula I according to any of claims 1 to 14, wherein X is C(O)
and R? is -NR'R®,

18. Compounds of formula I according 10 daim 1, selected from the group

consisting of
1-[6-(4-ethylpiperazin-1-y]}-pyridin- -3-y1]-3-propyi-urea,
1-cyclohexyl-3-[6- (4-ethyl-piperazin-1-y1)-pyridin-3-yl]-urea,
1-benzyl-3-[6-(4-ethyl-piperazin-1-yl)-pyridin-3 -yil-urea,
[6 (4-ethyl-piperazin-1-yl)-pyridin-3-yi]- 3-p-tolyl-urea,
-[6-{4-ethyl-piperazin-1 1-yD)-pyridin-3-y1}-3-((1R,28)- -2-phenyl-cyclopropyl)-nrea,
1~[6 (4-ethyl-piperazin-1-yl)-pyridin-3-7l] -3-{3-methoxy-phenyl)-urea,
1-[6-(4—ethy1-piperazin—1-yl)—pyﬁdin—?:-yl] -3-(4-fluoro-phenyl)-urea,
1-cydohexyl—3-[Gw(4~cyclopent}dﬂpiperazinv1—y1)-pyrid.in-3-y1]-urea,
1-benzy’1~3~[6-(d,--cydopentyl-piperazin—l-}fl)-?yridin-S—yll-urea,
1-[6-(4-cyclopentyl-piperazin-1-y1) -pyridin-3-yli-3- (4-meﬂ1yl-b€nzy1) -urea,
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15

-57- 1- [6-(4-cyclopentyl-piperazin-I-yl)-pyridin-3-yl] -3- ((1
R,25)-2-phenyl-cydopropyl)- urea,

1-[6-(4-cyclopentyi-piperazin-I-yl)-pyridia-3-yl]-3-(4-fluoro-phenyl)-urea,
1-cydohexyl-3-[6-(4-isopropyl-piperazin-I-yD-pyridin-3-yl]-urea, 5
1-[6-(4- |sopropyl piperazin-1-yl)-pyridin-3-ylj-3-phenyl-urea,

9 -phenyl-cyclopropyl)-
7 [%6( b{ﬁyp%ﬂtﬁpgepa%%r%{)i yl)ﬁy inn 3- 7}@]533‘%%95%15 YreyEOROp
T=f@a¢4- |sopropyl piperazin-l-yl)-pyridin-3-yl]-3-m-tolyl-urea,
11(?6@%1@@%@ Bifreitsdprbpppidiarariv iy rirenr-BEr st
18[6 Pd@%@ﬁ%ﬂyﬂ'ﬂ:@&f@ﬂr&%ﬂﬂ%&ne}hﬂ}bmyl) urea, 1-
iw h|30p Qe%%iogerazm 1- i/)ﬂ[?yr ﬁ’é}% )é”yﬁ—@%@x%%uma,

Hfﬁmfép@! WMY#PWFWH@&BY@‘W Y]r]o%/' Phenyl)-urea,
%ﬁ L)Pﬁyé@aﬂdﬁprQPMmtbﬂrézyﬂl}ﬁw)Wdﬂﬁe&yl] urea,
1! cycl

Soc?y E@X pIRLtelpBui,
1%@{12%)1%({@%@% b?:%%gl é‘r&% ra Tl m%@?ﬁﬁéhmeﬁ'ﬂ]-mm’

11{556(4439W§‘Wlﬂﬁmﬁﬁhyl)'ﬁ)}r 1-benzyl)-urea,

?!SiQ Bubgspi -)ll)yﬂzﬂsiﬁdﬁtsﬂ]-ﬁipﬁdmllﬁéé-z -phenyl-cyclopropylj-urea,
Hg FHE? :gP yllﬁm@mﬁb%yyﬂu&%a;mea,
Az

t
ﬁyr ethyl-benz
13 4(-4;1“'?5619 %ﬁé‘r%‘z[ﬁr ry}l'i’%i Ig] g ‘D er¥yl clopropyl
) wm(-i-zsohuty‘lmpxperazm-l yl)-P?ndm -3~ Yi] 3-propyl-urea,
146:(48 gp};it_\él égu@;ﬁ.y.’lﬂkjiﬁgﬂﬂmm})yy}phemyl) urea,

R e@g;ﬁw R e

20

25

30

L

Iam|
Ni(Getidcisoloperty - EEX T8Hfhosulfonamide,
Nli[@-(@w@m’ipﬂmmmﬂ-ﬁ})ﬂmdﬁn B-Ylﬂﬂmréﬂ}ﬂﬂtd#ﬁﬁosulfonamlde
%ﬁ gilﬁ f Z“I% 41@3643%%1 Qz%t'élﬂll %?yl}awdﬁjnﬁyﬂl—zmmde
‘b‘i@&é&?ﬁ%}#ﬁx ]35’]@'—%6'?/ i nyI ac am|
3(] [6 (4*1so¥3utyl piperazin- -yl)-pyndm-s yi]-3 ?1?1 BS)- 2-phenyl- cycgopropyl) -urea,
N1|; g ﬂ%ﬂﬁeﬁwﬁm@wn@mmmﬁmm@mwmme
ég é%ldlmet }i;f?efﬁl )4- butyl 1perazm 1-y1)-pyridin-3-yl]-urea,
[6I\§ [6-( 4~at%yl?£)?peram- -})ri dn. 3 7' %ﬁtaﬂn %hylammosulfonamzde,
N-[6-(4~cyclopentyl-piperazin-1- yl)-pyndm— -yi]-dimethylaminosulfonamide,
N-[6-(4-isopropyl-piperazin-1-yl)-pyridin-3-yl]- -dimethylaminosulfonamide,
cyclohexanecarboxylic acid [6-(4-ethyl-piperazin-1- -y1)-pyridin-3-yl]-amide,
N-[6~(4-ethyl-piperazin-1-yl)-pyridin-3-y1]-2- phenyl-acetamide,
N-[6-(4-ethyl-piperazin-1-y})-pyridin-3-yl]-2-(4- -fluoro-phenyl)-acetamide,
N-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]-2-(3-methoxy- —phenyl)-acetamide,
2-(3,4-dimethoxy-phenyl)-N-[6~(4-ethyl-piperazin- 1-y1)-pyridin-3-ylj-acetamide,
[6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]-carbamic acid 2-methoxy-ethyl ester,
[6-(4-ethyl-piperazin-1-y])-pyridin-3-yl]-carbamic acid isobutyl ester,
cyclopropanecarboxylic acid [6-(4- cyclopentyl-piperazin-1-yl)-pyridin- -3-yl}-amide,
N-[6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3-yl] ~butyramide,
cyclobutanecarboxylic acid [6-{4-cyclopentyl-piperazin- 1-y1)~pyridin-3-yl]-amide,
cydlopentanecarboxylic acid [6-(4-cyclopentyl- piperazin-1-yl)-pyridin-3-yij-amide,
N-{6-(4-cy<lopentyl-piperazin-1-y1)-pyridin-3-yl]-2- ethyl-butyramide,
cyclohexanecarboxylic acid [6-(4-cyclopentyl-piperazin- 1-y1)-pyridin-3-yl]-amide,



[6-(4-ethyl-piperazin-1-yl)-pyridin-3-yl]-carbamic acid 2-methoxy-ethyl
ester, (6-(4-ethyl-piperazin-1-yl)-pyridin-3-yi]- carbamlc add |sobutyl ester,

~~gydopropanecarboxylic acid
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[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-y}-amide, 35
N-[6-(4-cydopentyl-piperazin-I- )d) pyridin-3-yll-butyramide,

but 1-91)-p dm— -yl]-nicotinamide,
(él 8 ntgo%ergzm HF%?H 55;'1) Yn r% ijl_ -acetamide,
B fé’?f@ﬂTB tyI pe Zi- r|d acgt;.mui&

Wﬁﬁé &dﬁp(émslemmhplpléﬁamﬁl@pﬁpglémﬁrﬁér%om-z? eyl

gj %&5 $Gi]-2-(3-methoxy-phenyl}-acetamide,
[6-( |-pi etazmly) ethoxy-ph -
ﬁﬂé ﬁf"‘%) &g 18’[?5%‘}:“{[5 ‘gﬁy ﬂl%%gy%%tmgzmdemﬁ)
[ﬁc(eﬁtmad@pentyl -piperazin-1-yl)- pyrldln -3-yl) -2-phenyl-acetamide, N-

[ 6(421@}2‘?&@ Wpé&i’ﬂhkﬂﬁ@%ﬁaﬁ-ﬁmﬂ J-carbamic acid ethyl ester,

i i Pg&%ﬂﬁ‘ Y Nyridin-3-yl]-carbamic acid 2-methoxy-ethyl ester,
[ ( cy op )- ;é?g%g&n zl?)ér'dlﬁm guﬁ]' carbamic acid isobutyl ester,
wﬁmmmbm F-i4tisppFRmT RRERRk a’}%aﬁ%s%vp%gr} T:mmde

@%é@a YHoRaTN- ppErdgipiopyPpisirdaA]-ohHrrriding
gy ks pEans DY LHIRgHAIR- %yajpxﬁk@ﬂ:ﬁwma@m@md

[dﬁi&:ﬁﬂﬂ?@ﬁﬁ% P&E’n I@Jﬁ?ﬁf&’ﬂ % Y}B car %rr.ﬁjfcaé:(lzlofs sob‘l?r1 Fsggér

tqmyel@h@yahmdybmﬁam 1-yD)-pyridin-3-ylmethyl]-butyram
3( 'ﬁ-ﬂy J«@rﬁ*xﬂﬁham}dmeth}rl ]-3- meﬂmxy-benzarmde,

i e %g M oRrnvk éaﬂfi heipickeBalde,
pe

e ) o
isphasivhiaster, N- [
ééa(:j SRYEEIR ?@c}d%eﬂ PrgeviRinyEPybtidinideybethyl] -amide,
\eromsne.1-scitosic aaﬁrﬁsz Ik %9@0%1 inSyimelovlymstaeshenzemi) azm:e,
(m4&&dewelwmﬂemmw§mmi§nﬁ%émwﬁ%gmeggéfmmdoswﬂfonm e,
Nn{§d4L !ﬂ»@ﬁéﬁyﬁwmm}mmmm -benzenesulfonaxmdea

e e e

[GGI%WWWMZM@W—MWMM&&W -3-ylmethyl]-
[%g‘éﬁ&;{g‘g wmrazm -1-yh)-pyridin-3-ylmethyll-diznethylaminosulfona

estil n(éﬁ‘ﬁ‘é4 ent&a%ge{aﬁwé)%%py r}‘ﬂﬂeﬁxﬂﬂ“ﬂﬁﬁ%f@ﬂi&&@nesulfonmde,

[GHMWEWE@W bgﬁ&ﬂy@%ﬂ@t )};ﬁ:eélgﬂ %quormbenzenemﬂfonmde,
N-[6-(4-cyclopentyl-piperazin-1-y1)-pyridin-3 methyl]-4- ﬁuoro-benzenesulfonmde

2-chloro-N- [6-(4-cyclopentyl-piperazin-1-yl)-pyridin- -3-ylmethyl]-benzenesulfonamide,
4-chloro-N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3 ~ylmethyl]-benzenesulfonamide,
1-[6-(4-ethyl-piperazin-1-yl)-pyridin- -3-yimethyl]-3- {4-fluoro-benzyl)-urea,
N-[6-(4-ethyl-piperazin-1-yl)-pyridin- -3-ylmethyl]-3-methoxy-benzamide,
N-[6-(4-ethyl-piperazin-1-y1)-pyridin- -3-ylmethyl]-2- phenyl-acetamide,
N-[6-(4-ethyl-piperazin-1-y1)-pyridin-3-ylmethyl]-2- (4-fluoro-phenyl)-acetamide,
ethanesulfonic acid [6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl]- -amide,
propane-1-sulfonic acid [6-(4-ethyl-piperazin-1- -y1)-pyridin-3-ylmethyl]-amide,
N-{6-(4-ethyl-piperazin-1-yl)-pyridin-3 ~ylrnethyl]l- ~dimethylaminosulfonamide,
N-[6-(4-ethyl-piperazin-1-yl)-pyridin-3-ylmethyl] “benzenesulfonamide,




10

15

20

5

30

methanesulfonamide, 25

C-(4-chloro-phenyl)-N-[6-(4-cydopentyl-piperazin-1-yl)-pyridin-3-ylmethyl)-

methanesulfonarnide, N-

[6-(4-cyciopentyl-piperazin-1-yi)-pyridin-3-ydmethyl]

-2-fluoro-benzenesulonamide, N- [6-(4-cydopentyl-piperazin-

k?/ z;ézﬁi %23 g thyl)-3-5y W@Bﬁaﬂgﬂhﬁ@éﬁmfl -methanesulfonarnide,
i‘ orgbphen¥ )P{Re[éﬂ‘ﬁ%hk’yi purldinsR-Winstiydidrfiosadenzrnesulf

zadﬁﬂxmﬁémlfer(ﬂﬂéﬁdopentyl -piperazin-l-yl)- pyrldln 3 ylmethyl) benzenesulf
enABlde Yy TR -ir{a-(A)eyriodintyrbrsadin ilpprayp Fd?ﬁe%eﬂ“ffgﬂ‘ﬁ‘ﬂi“de
}Qengggegg E%@Qﬁgl e _(ﬂyﬁi;hm plpmyl}y_%}ﬂxy@ﬂirb&zzmesxﬂfanamde

oro-benzy))-are R e,
ety S ST .a?ﬁla%“yﬂmé’%ﬁ‘ﬁ%l ot ﬂ“":;fﬁ‘z‘ﬁ?ﬁf o N
[5-¢atetbyNplSefezitl-pippsrinm s AEid %ﬁﬁﬁ'g id S‘%@’n ’
NGkttt @Pﬁ%ﬂ-ﬂrﬁ&&ﬂi@% y&rﬂw@-@l@eﬂbﬂﬂobsnmﬂﬁ%é%% &

|de ehanesulf
ble salts thereof.
?ﬂﬂ“ﬁfﬁeram &/I’%I?’] 3-ylmethyl)-amide, propane- i-sulfonic

aC|d [6- 4 ethyl ri tmg]iﬁmlg& N [from the group
6-(4-e gk%dri?ﬁ)} %@QY@ g %%ét éﬁ%dlmethylazzlnosuﬁ‘?nazn%e

Met&éﬁsgmﬂ -piperazin-1-yl)-pyridin-3-ylmethyl) -benzenesulfonamide,
jdmyg).w@m&ﬁmmﬂ M DyphdimyCrifBtiEabsulfonamide,

£ YNy 1) -pyTidine3 -yl]—urea,
ih%%ﬁ%?ésf%% ek

51-benzyl*3 [6—(4—1sopropy1 piperazin-1-ylj-pyridin-3- ur ,
M@Wﬂiﬂtﬁyﬁlhdmﬁmﬁma@éMﬁ

%ﬂ{?j& éé ﬁog erazm #qﬁéﬂyw&y kmatbylfs, &dmethoxy—phmyl)

ami hloro-N- [6-(4-etbyl-pip
eregimatida-pyridin- 3 ylmethyl] -benzenesulfonamide,

4pghiera-Nytfopetflybipiapmmin -y mydam Hma '@}}!}QHS -methoxy-benzamide,
Aengeneslioyamiie g aha sy shuesiphle sisherside
cOhifsii mg;ﬁg}éormula 7 af‘%y ? FE%;‘BJQ% &ﬁﬁ?@@éﬂiﬂiﬁ%&%nm&g

1M iziA-SridopraydtapperApiper zﬂ?’grazm % %‘f i wullirea
[G:(4thyelanentybaipgrazin-l-yl)-pyridin-3-yl] -3-(4-methyl-benzyl)-urea,
C-(4-chloro-phenyl)-N-[6-(4-cyclopentyl- piperazin-1-yl)-pyridin-3 ~ylmethyl]~
methanesulfopamide,
and pharmaceutically acceptable salts thereof.

20. A process for the manufacture of compounds according to any one of claims 1

to 19, which process comprises

a) reacting a compound of the formula II

H,N—(CH,), N/ N N—R
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15 1 -benzyl-3- [6-(4-isopropyl-piperazin-1-yl) -pyridin-3-yl] -urea, N-
[6-(4-cydopentyl-piperazin-1-yl)-pyridin-3-yl)-dimethylaminosulfonanaide,
N-[6-(4-cyclopentyl-piperazin-1-yl)-pyridin-3-yl]-2-(3,4-dimethoxy-phenyl)-
acetamide, N- [6-(4-cydopentyl-piperazin-}nyl) -pyridin-3-ylmethyll
-3-methory-benzamide, 20

SE i
_dimetiiirEen OB (#-tydopentyl-piperazin-1-
yl)-pyridin-3-ylmethyl] -C-phenyl- m t%n ulfonajnide,
C-(4-chloro-phenyl)-N- [6-(4-cyc%p“:c*§1 féi)eraziﬁﬂ
I-)rl)-pyridin-3-yImethyl.] - 25 methanesulfonamide, and pharmaceutically
accep’e&tﬂm'sal%é ither dofirmel in ﬂ%@é%g for the manufacture of compounds

accorqingta;any-ene-eheldisistlk fordfhlahigh process comprises a)
reacting a compound of the formula Il H2N-(CH2)m CIxD /(y-R IF 30 -60-

wherein R' and m are asdefined in claim I, with a sulfonylchloride or
sulfamoylchloride @f‘\}%rmula Il R2-SO2-Cl Il wherein R2 is as

defined in claim 1, 5 to glstqin a compoun form{ila ™ 0 R2 5~p
~~(GH2)m ~ JR H Nol’A mmmf@)@%@h{eﬁ% claim 1,
or b) reacting a compoun‘g(of the formula I
I-A
wherein R}, R® and m are as defined in claim 1, or

b) reacting a compound of the formula II

o N—R'
HN—(CHy)p, A\ ;\é‘ N

I

wherein R! and m are as defined in claim 1,
with a chloride of the formula IV

RZ-C(0)CI v

wherein R? is as defined in claim 1,
to obtain a compound of the formula I-B

o)

w

" “N—(CH,) - N—R'
H/ 2/m \!\/; 3\ /

I-B

wherein RY, 12 and m are as defined in claim 1, or
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H2N-(GH2)m \/ NN-R N 11 10 wherein R" and m are as defined in claim
1, with a chloride of the formula IV R2-C(O)CI IV wherein R2 is as
defined in claim 1, to obtain a compound of the formula I-B Rz Gti
N-(GH2)m N J-R H N is I-B wherein R, B2 and m are as defined in
claim 1, or -61- c) reacting a compound of the formula IT _ /--\ HEN-(CH,

C10N] cL?}l# Wﬂrﬂgﬁ%ﬁgﬁlﬁqﬂeﬂned in claim 1, with an
of the

|socya ate formula V s R4-N=C=0 V wherein R4 is as defined in
claim 1, to obtain a compound of the f I-C 4O R\N-C/ R3 (CHOM
H N I-C wherein R3 is,.m@.r.oggqg ' Mn are a‘5~dé{|ned in claim
1, to and if desired, corfverting the co d of farmuta I-A, 1-B or I-C

into a pharmaceutically acceptable salt.

II

wherein R and m are as defined in claim 1,
with an isocyanate of the formula V

R*-N=C=0 v

wherein R? is as defined in daim 1,
to obtain a compound of the formula I-C

R

N—-C
R N (CHE)mON N-—R'

IC
wherein R® is hydrogen and R', R* and m are as defined in claim 1,

and if desired, converting the compound of formula I-A, I-Borl-Cinto a
pharmaceutically acceptable salt.

21. Compounds according to any one of claims 1 to 19 when manufactured by a

process according to claim 20.

22. Pharmaceutical compositions comprising a compound according to any one of
claims 1 to 19 and a pharmaceutically acceptable caxxier and/or adjuvant.

23. Pharmaceuatical compositions according to claim 22 for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors.

24, Compounds according to any one of claims 1 to 19 for use as therapeutically

active substances.



21. Compounds according to any one of claims 1 to 19 when
manufactured by a process according to claim 20. 22. Pharmaceutical
compositions comprising a compound according to any one of 15 claims
Ito 19 and a pharmaceutically acceptable carrier and/or adjuvant. 23.
Pharmaceutical compositions according teéaim 22 for the treatment
and/or prevention of diseases which are associated with the modulation
of T-T3 receptors. 24. Compounds according to any one of claims 1 to 19
for use as therapeutically active substances. -62- 25. Compounds
agsording doany-eneinf dlaimshiodd foruse as F&eﬁ%%lm&@%xu&%ﬂye
substances for the treatment and/or prevention of diseases which arée
assibciatedwithy thetimodulatan.oll biSpreceptors 26.dae wsenale
compounds according to any one of claims Ito 19 for the preparation of
nisehe sitneé mighfoe thedireaitmefitidneleptprevention of diseases which are
associated with the modulation of 143 receptors. 27. The use according to

claim %6 for the treatment and/or Prevention of obesity.
26. The use of compounds according to any one of claims 1 {0 19 for the

preparation of medicaments for the treatment and/or prevention of diseases which are

agsociated with the modulation of H3 receptors.

27. The use according to claim 26 for the treatment and/or prevention of obesity.



