W(c) 2006/063718 PCT/EP2005/013072 -1 PIPERAZINYL PYRIDINE
DERIVATIVES AS ANTI-OBESITY AGENTS The present invention is
wePhgerrer with novel pyridine derivatives, their manufactufggr/ep2005/013072
pharmaceutical compositions containing them and their use as
medicaments. The active compounds of the present invention are useful
in treating obesity and other disorders. 5 In particular, the present
invention relates to compounds of the general formula R' N R? Z~
IN-(CHS)m Vv, //X R YJ | wherein R is hydrogen or lower aIkGyIi\TR' is
seIecteaIf?@ﬁﬁﬁ@%‘r@ﬁﬁ@&ﬁ@i%&V&Tﬁ%?oﬁ%ng,‘bigw&g By, AOENTS
C3-C7-alkenyl, to C-C7-allcinyl, lower halogenalkyl, lower hydroxyalkyl,
lower alkox vallryl, C.-C7-cycloalkyl and lower C-C7-cycloalkvlalkyl; X is
NandYisC,or YisNand XisC; misOorl; 15 Zis C(0) Or S02; R2 is
selected frbbh RFfEeGF RIS UERSRIATGBrIBWER ARt Resdens datiafies their
C3-Graltodydiuiewbihricy Berophrieniven hyelrexyaikiie fo vk thikoxsgaiky |,
C3-Craliciartkyl Di-G3iGrayealoalicy|Subshicted byephenytorskiwet atbsyihg
D1:, 284092003 ¥:R0R6/063718 PCP/EP2005/013072 lower
C3-C,-cycloalkylallyl, unsubstituted phenyl or phenyl mono- or
disubstitutgd-byilomermlkybsianate aikaxyinaleaem ek dawerr il gaenalkifnula
lower phenylalkyl wherein the phenyl ring is unsubstituted or mono- or 5
disubstituted by lower alkyl, lower alkoxy, halogen or |OV/‘RE1I‘ halogenalkyl,

wherein
R ishydrogen or lower alkyl;

R'  isselected from the‘group consisting of hydrogen, lower alkyl, Cs-Cy-alkenyl,
10 Cs-Cy-alkinyl, lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl and lower Cs-C;-cycloalkylalkyl;

X isNandYis C, or
isNand X is C;

=

m isQorl;
15 Z is C(O) or SOy

R*  isselected from the group consisting of lower alkyl, Cs-Cs-alkenyl, Cs-Cs-alkinyl,
lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl or Cs-Cr-cycloalkyl substituted by phenyl or lower alkyl,
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unsubstituted pyridyl or pyridyl mono- or disubstituted by lower alkyl, lower
alkoxy, halogen or lower halogenalkyl, and -NR3R', , or, in case Z is

Wg(%gmgl(gﬁgn also be lower alkoxy or lower alkoxyalkoxy; ie&Sgs2005/013072
ydrogen or lower alkyl; R' is selected from the group consisting of lower

alkyl, C3- C7 -alkenyl, C3-C7-alkinyl, Ioweralkoxyalkyl Cs-C7-cycloalkyl,

C3- C7- Ik ti (iikgly phenyl, is lower C3-C7- cycIoaIkyIaIIcyI
unsubstltute X%r?él/’ orﬂé%u13 eny

mano- or dis bst{)auted owera
lower ARG %@F’FB}‘ |BRRR B SRR ISP RS R ﬂhg?/'ﬁé?gﬁ
phenyl igorsUidtiteert brwerormde gsmalkylbstituted by Iower aIkyI lower

alkoxy, 18@199% Anierinaleg MhypflaghR&@m&ﬁ%ét&@gﬁth@rnwmthe
5 nltrogeg at(Bm te‘:ﬁ“ﬁf?o%«?i:e Y, ﬂﬁ ?t er éﬂgog%rWaﬂ) eh %r’lgwgrr halc LR{?I

heterocyc IC ring optiona talnlng herh teroatom se

nitroge FNERERteH EUH@JY SRR R e Y B SHh §‘fﬁm jower
substitutdsyyloheetwo brtbrbelggengbisyingspendently selected from Iower
alkyl, lowetretlkoxy, oxo, halogen and halogenalkyl or being condensed

with a phe Ior [ 25 Gy fé%x% ﬁlggbsbalg()&hg L9 SYeohe) g% égglpoggﬂy

unsubsf)fij °OF Substit y one, two or three groups in

se @cte é‘u lower Ik I, lgwer alkoxy, halogen and halogenallcyl; and
rmac Yén %ﬁﬁ?:% 2 %Bﬁews’falts thereof. It has been found that the
rqpounds of formula | are antagaonists and/or inverse 30 agonists at the

hlg?tamlffes%lefé?,‘?e BSP (RBE QBRSNS ine (2-(4-imidazolyl)
ethylaminedrisliohcCofGhelbenitergiE nallifotansmitters which is widely
distributegdhsnughargithe body, e. g. the gastrointestinal tract (Burks

1994 in Ens9%&l%1e€%, @hé@l% %gm&&gg am]tgrg; jnal Tract, Raven

Press, regulates a variety of digestive
15 pathopﬂ%f?fl iCaIgoR ﬂﬁigy& gastric acid secretion, intestinal motility

(Leurs emalib@itdePhhenyhooplggl moe: ppcmWW@tzébﬁﬂewmw lower
PCT/ER2Q08 1843020 bl 8bhakrsanlisiobresponses; intestinal
inflammatory prﬁesrg;?ﬂﬁﬁsw%npe%l ﬁ%@lrgﬂgggﬁltuted or mono- or disubstituted by

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

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

25 cyclohexyl ring, said ;ﬁhenyl or cyclohexyl ring being unsubstituted or substituted
by one, two or three groups independently selected from lower alkyl, lower alkoxy,
halogen and halogenalkyl;

and pharmaceutically acceptable salts thereof.

It has been found that the compounds of formula I are antagonists and/or inverse

30 agonists at the histamine 3 receptor (H3 receptor).

Histamine (2-(4-imidazolyl) ethylamine) is one of the aminergic neurotransmitters
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

35  gastric acid secretion, intestinal motility (Leurs et al., Br ]. Pharmacol. 1991, 102, pp 179~



(Raithel et al., Int. Arch. Allergy Immunol. 1995, 108, 127-133). In the
mammalian brain, histamine is synthesized in histaminergic cell bodies

qum,@‘rgfgund centrally in the tuberomammillary nucleus,p@fth®2005/013072
posterior basal hypothalamus. From there, the cell 5 bodies project to

various brain regions (Panula et al., ProcC. gNatl Acad. Sci. USA 1984, 81,

Zgiggfzéaggrn@t%g?gg %5@!:31] gs(t) nll\fﬁﬂ{fﬁla 2%8%3 sgs8§ha §ﬁ) creact1ons

According to curre now’ie sta |ne me lates aII Isn s actjons in O

theR e dhe bUE ﬁ?%ﬁﬁ?ma 120 brain,
d|1atmmstamméxeswéptﬂustmemmaﬁdhéqdiemhmaam et reanplbrén the
1Qud3-secantansArariedonminaptyoralzed W%uﬁ?@ih there, the cell

5 ayiohece torcr“tg’vsﬂ%%%p‘%?r"a?i C?e”%ﬁ%?i‘%%ﬂ”hc' {t the ;%Qt'ﬁeiéaﬁ[”éj USA 1984,
secretio Istamine from his aminergic neurons? rran (i\l]
1%32%@22%735218%“1%?%& gt amp- %HFB%&?éﬁc@ig%gﬁ 25&149 -157). As

heteroreceptors, H3 receptors also modulate the release of other

neurotrAREHiRS SostiEReat lmaxdsr s milsantais eeibitariansinBoth the
n Qreemah}iﬂmm aysieny(OiN8) anid bothe theipbatyahneryb deus ytenrdnstainine

cophecal, QURESHSYENASINEs S digvassuias System and
gastromtestlnal tract (Clapham& Kllpatrlk Br. J. Pharmacol. 1982, 107,

10 919- 9333 ?J?le_!%‘éb@?a %P b T i tl%@i?z%d‘l?f tﬁ@éﬁ@tois(k‘?%%o?éce%@& H3

Timmerman

]1:y é) Isevief, Amsterd

N e %Hﬁé A R
wikisunpegiogenons (fistargieal iisarereibh B0z aIRp Gchivatactt M-the
cas&@t)@memlmw,melqebtemsugmasrmechﬁdﬁcem@écéﬁtwmgrmdulate the

ac}éYé%ecg%srﬁértSQﬁdHQ}B%%ePJ s@&%&%&%ﬁﬂﬁfﬂe{% inENEIRAIS by

may be important that a H3R anta Id"also have inverse agoni st

15 A dHRARY T B HATRRIS GRS ?f% AR RHRET M VR Eh AR peripheral
recrgstes; fusinadsdumstitdioetcabiiverstinh witbggyiointassinah @@n@@m@&
ThelpadekdBribotomatsl 3 mee oy sio. Yis;Bamaalisre CNS indiateniteis

pl’%? 8 le(f%u% a&b&%&%@%&n&rﬁ re%{é) rle9§§e t}g 5:619 %eﬂﬂglt&ﬁ , The

nove eve pment target In VaI’IOUS |nd|c een propose

TRUHRAAS aﬁéﬁe&m@ﬁ %@éﬁ&éﬁﬁé@v ﬁ@%{ﬁ@&eam&é taeaswtﬁ}out
20 agEIOEBOLI haa@mairagdmst:sepma;s irofhirativeciten teid tamtiecksveiaorithébitory
Seferc%p%k @&g}f&&rﬂr{]ﬁ% %H&@E&rﬁ?ﬂ ﬂme@geualan@ thesaadphehaiRddhus
e useful.in t tre QI seve |
e e et PSS Fomitwouie

HAHOORR & ITAETE ARSPESAACHVEY B TR R %ﬂ@gﬂ‘rhf%%eﬁffects and to shift -
catitiovegtutdrodistr derstisutvelsiatte cimhilosandifbinfsoctioen tdamiatatia
and cogpnitive disorders such as attention deficit hyperactivity disorder
25 (ADHD Tanddkzbririarttodisé BSaeoguoaddgida@lmammalian 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 agonists - may inﬂuénée 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 iriclude 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 hyperactivfty disorder (ADHD) 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



35 disorders such as schizophrenia, depression, epilepsy, Parkinson's
disease, and seizures or convulsions, sleep disorders, narcolepsy, pain,
gastrointestinal disorders, vestibular -4«dysfunction such as Morbus
Meniere, drug abuse and motion sickness (Timmermann., ;. Med. Chem.
$R00.B3x 4udil altisotherdibraian dmgabikre ardbodieridness SERmFEDD, |

»ﬁegr@ﬁgg §§§%c§¥eA dlf?Cﬂy acting H3 receptor antagonists respectively
inverse agonists. Such antagonists 1 inverse agonists are useful as

theraé%%%ﬁcg% a%@%%“?fz&?é“&%o(ﬂﬂ@%@%%m{@ﬂm W&%cnve directly

prev iSeases which are associated with the mo ?ﬁ amagom </ mverse
peiGRe DR IPACRHT SERRBRIEE TR BRV FEF S5 niSatiGs of the Fal
fetmsiaaic RRE R therhpesiicaiischydroienmicowar aprIR luast .atment and/or
?}w&%og%fqls@{@éamm)ﬁﬂ@d&&ﬂﬁe\d %16, 188 M isNRndXisC 3 metspant; Z

s.C(O) or SO2; R is selected from the group consisting of lower alkyl, Cr
C7-alkenyl, C3-Cralicinyl, lower halogenalicyl, lower hydroxyalkyl, lower
alkoxiyralfiys; £38:G-elyalo & puhoddd 3@ipydat f thatesiered dBipplienyl or
lower alkyl, lower C3- cycloalkyiall i, unsubstituted phenyl or phenyl
mono- or disubstituted by lower alkyl, lower - 4a - alkoxy, fdlogen or lower
halogenaikyl, lower phenylalkyl wherein the phenyl ri %un‘substitufted or
mono- or disubstituted by lower alkyl, lower alkoxy/halogen or lower
halogenalkyl, unsubstituted pyridyl or pyridyl mono(jj'rldi ubstituted by

lower alkyl, lower alkoxy, halogen or lower halogen and NR3R4,
‘ Rz
N—(CH )& X
L v

wherein
R is-hydrogen or lower alkyl;

R'  islower alkyl or Cs-Cr-cycloalkyt;

>4

isNand YisC, or
Y isNand X is G

-_.t‘\-_‘t.
“in U by

H

7 isC(O) or SOx

R®  is selected from the group consisting of lower alkyl, C;-Cy-alkenyl, Cs~Cr-alkinyl,
lower halogenalicyl, lower hydroxyalkyl, lower alkoxyaliyl, ,
Cs-Cr-cydioalkyl or Cs-Cr-cycloalkyl substituted by pheny} or lower alkyl,
lower Cs-Cr-cycloalkylalkyl,

~ unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl, lower



or, in case Z is C(O), R2 can also be lowsgy alkoxy or lower alkoxyalkoxy;
R3 is hydrogen or lower alkyl; R4 is selected from the group consisting of
lower alkyl, C3-C7- aIken |, C3;C7-alki lower alkoxyalkyl,

C3-C7- &Sﬂ%ﬂ Rcikto W&Bgﬁ%%af@éfhuted by phenyl, lower
C3-C7-byserityaiiylkphsbersinibaobtnybying ishasybsisasder mono- or

disu bstlggggsgyd%quwgrIgmrm&kpmdi@lqg@é‘géﬁ BM@W&@'@I@&M}

or lower lairyl wherein phenwl is unsubstl te Q- 19k
dISUbStIﬁ?}%%Dg g%/éé’r afg T(?o%gé X% ox hafoagﬁlgﬁgog%{yver (%eén l iower
or R3 anﬂcm,tbg&m o iﬁ‘fﬁ”e}’tﬂﬁﬁﬂj’éﬂcﬂtcﬂﬂ o which they are attached
form a 413R*R6- or 7-membered heterocyclic ring optionally contalnlng a
further heteroato se r

heterocycllc rlngebeln e&iu s%mut%cg{ grg?éuwlggt%{%%%’oéf gg{eé?two 0 atlﬁp
groups independently selected from lower alkyl, lower alkoxy, oxo,
hé&ogeﬁ hydtiegragerany %k)ﬂelng condensed with a phenyl or cyclohexyl
ring, said phenyl or cyclohexyl ring being unsubstituted or substituted by
OIFe, twie Meﬂiééérgmmbsgmiqsmtstmg@élected from lower alkyl, lower
alkoxy hﬁ@? rmaceutlcally acceptable salts
thereof In a secon pect, here is prowded a process for the
manufaCiFe Wgﬁmds as defined above, which process comprises

a) reac(ﬂagﬁ&cmhup&mh@oﬁh@mm&w‘ﬂwwdw BhemEl(r)(CH2)m p Y

4b- whegeiy 8,6, dikpfe as defined above, with a
sulfonylchlo |de Q or| e of the for, -C o
wher elﬁlﬁsé‘ adesﬁi-]; neBg grxgno or d}yﬂ‘) éltlrufégbngwé ﬁﬂyl, lower‘

alkoxy, halogen or lower halogena]ky or .
lower phenyla]kyl wherein phenyl is imsubstituted or mono- or disubstituted by

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

S and R“ together with. the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocyclic ring optxonaﬂy containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or -
substltuted by one; two or three groups 1ndependently selected from lower alkyl,
lower alkoxy, oxo, halogen and halogenalkyi or being condensed w:th a phenyl or
cyclohexyl ring, said phcnyl or cyclohexyl ring being unsubstituted or substituted
by one, two or three groups independently selected from lower alkyl, lower alkoxy,
halogen and halogenalkyt;

and pharmaceutically acceptable salts thereof.

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

defined above, which process comprises

a) reacting a compound of the formula II

R'\ ‘(:< I



to obtain a compound of the formulal-ARt /O c R2-lil-A //0/N-(C
F{z)m (711~x RY wherein X, Y, R, R', R2 and in are as defined above, or
b) reacting a compound of the formulallR ONR\HY wherein X, Y. R,
R'and m are as defined above, with a-céHieride of the formula IV
R2-C(O)CI IV wherein R2 is as defined above, to obtain a compound of
the fopmuant-B 4¢, N, R?:6d kBarbl 69 (EfR)d abowderein X, Y, R, R', R7 and
m are as defined above, or c) reacting a compound of the formula Il R /
NJ R {peg U smblet DI de % ¥uMiResgichdorde B Redoehlat&las defined

above, with an isocyanate of the formula V R4-N=C=0 V
|  RAS0Cl . I

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

o
R
, | N N
. K ‘) |
- . N
R"'\;_H , ‘(_:< 1A
7N ‘ ‘
O /N_(Cﬁz)m \_//X ‘ |

R Y
wherein X, Y, R, R!, R? and m are as defined above, or

b) reacting a compound of the formula II |

o ‘(-=< I
ey )
wherein X, Y, R, R' and m are as deﬁhed above,
with a chloride of the formula IV '. '

| RE-C(O)CI IV
wheréin R? s as defined above,

" to obtain a co;hpound of the formula I-B



wherein R4 is as defined above. to obtain a compound of the formula I-C /
R NRI-C Pji)m~ Y. wherein R3is hydfo‘tfe’n and X. Y, R, R, R4 and m
are as defined above, or d) activating a compound of the formula 11 -4d
Pl R Il ~N- (CH2)m\ XY wherein X, Y, R. R ~and m are as defined
above, with phenylchloroformate to obtain a phenyﬁarbamate of formula
R1 ON VI N-(CH2)m RY which is then reagtedivith an amine of formula
H-NR3R4 VII, wherein R3 and R4 are as defined apove, to obtain a
‘compound of the formulagy-C Si rc /N-C\ I-C NR NA(CH?),\1IXR Y_
wherein X, Y, R, R}, R3,/[724 and in are.as defined above, and iffI%sired,
converting the coRpoukq of formula I-A/FBgr I-C into a pharmaceutically
acceptable salt In a third agpefCHRRre{§ prO)/)ﬂ_ ed compounds as defined
above when manufactugﬂ . Y- -

wherein X, Y, R, R, R? and m are as defined above, or

) rgactiﬁg a compound of the formula II

R
/.
(—N
, o N'—->
R — 8
\N"'(CH) “<\’_—<X
‘ 2/m

o N7

- wherein X, Y, R, R! and m are as defined above,

with an isocyanate of the formula \Y%

R%N=C=0 A

wherein R” is as defined above,

to obtain a compound of the formula I-C

wherein R” is hydrogen and X, Y, R, Rla R* and m are as defined above,I or

d) activating a‘compbund of the formula II



by a process as defined above. -4c- In a fourth aspect, there is provided
pharmaceutical compositions comprising a compound as defined above
and a pharmaceutically acceptable cagger and/or adjuvant In a fifth
aspect, there is provided compounds as defined abgve for use as
therapeutically active substances. In a sixth aspeqﬁ there is provided

compounds as defined above for use as the tically active
substances for the treatment and/or preventjon of gliseases which are
associated with the modulation of H3 recept a seventh aspect, there

is provided the use of compounds as define above for the preparation of
medicaments for the tr@ajment and/or pfevention of diseases which are
associated with the modul‘dtrofﬂﬂ cepivs. In the present
description the term ' aI;k{yI alone or in Bination with other groups,
refers to a branched or straight-chain monovalent saturated aliphatic

hydrocehrbon rﬁd aﬁokonndt%t ngd‘éﬁ%ﬁ%@%g‘s preferably one to

sixteen Carbon”al onis, more preterably one to ten carbon atoms. The
term "vatbpwlt@vmfmrmﬁalmb%ﬁé’}éﬁ%‘%hﬁmﬁ%% "éi"g"l’“h]ﬁes a
straight-chain or branched-chain alkyl group with | to 7 carbpn atoms,
preferably a straight or branched-chain alkyl group with I,Fé 6 carbon

atoms and particularly preferred a straight or branch g-shain alkyl group
with 1 to 4 carbon atoms Examples of straight-chafh and Yranched CI-C7
is
heptyls and the

alkyl groups are methyl, ethyl, propyl, isopropyl, buty|, isgbutyl, tert.-butyl,
the isomeric pe e isontgric hexyls, the isomey!

isomeric octyls, p ably methyl, ethyl and is |, and most p¥éferred
methyl and ethyl e ternQOlowe @Wi)m \Cm allcenyl”, alone or
in combination, signifies a straight-chain or br d alkyl group
comprising an olefinic bond andRip to 7, preferably up to 6, particularly
preferred up to 4 carbon atoms. Examples of allcenyl groups are
1-propepybn3sRIRRGbsPRIEDeRMmik uigiAuebutenyl, 3-butenyl and
isobutenyl. A preferred example is 2-propenyl. The term "lower allcinyl" o
"C3_C7-allcinyl", alone or in comblggwkglg%s a straight-chain or
branched alkyl group comprising a triple bond and up to 7, preferably up
to 6, p%ﬂgfgg{lwpa{&ﬁeﬁe éjgstge%{;@c(%gv%toms Examples of alkiny

groups include 2-propinyl (propargyl, 1-methyl-2-propinyi, 2- butlnyl
3-butinyh, Ghpémtirsgrapdupd of the formula I-C

=
/
<f—N
. DA
R\ 7/ N L
N—C — -
R N CH,) - X
/ ,(Zm \—_//
4 Y

wherein X, Y, R, R, R’ R* and m are as defined above,
and if desired, converting the compound of formula I-A, I-B or I-Cintoa
pharmaceutically acceptable salt.

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

by a process as defined above.



pentin-3-yl. 4f The term "alkoxy" refers to the group R'-O-, wherein R' is
alkyl. The term "lower alkoxy" refers to the group R'-O-, wherein R' is
lower allcyl and the term "lower alkyl™ #fas the previously given
significance ("Q_C--alkoxy"). Examples of lower alkoxy groups are e.g.

methoxy,.et pr, 1$0 o
butc?xyaf)sllgdu Ir‘%grt (?E%gw?)g?é%graﬁg&r%%?hgh&ﬁﬁégﬁfg%gﬁg comprising 2

cpraterrdfristirsd AbaTE thd ROWRRSTRERYNGc e
_C--alkoxy-Ct-C--alkyl" refers to lower alkyl WO 20061063718
PCHEPZQ%/%éQJZ #R:@roupsrasidefineshpbenes wheredfiaideassandwf use as

: ther hé{l%cagl tomsgsft ilower alkyl group is replaced by an alkoxy

filed above. mong the preferred lower alkoxyalkyl groups
are methoxymethyl, methoxyethyl and ethoxymethyl, with methoxymethyl
beinig eespsex:ﬁhlIyspﬁeterﬂecteSiTh}@fbetdﬁd'lc@@@paﬂndSc;ﬁélk@fW@r above for use as

tﬁ%p%l@iﬂ el Colilismes fefars fedewwr alpexygreupsasideiiaees which are
SRS R g8l 1 0 RS Icpgen loms f e ovir aly

group’is rep aced by.an alkoxy group as defined above. Among the
preferred lower alkoxyalkoxy groups are methoxyethoxy,

methoxyprepiicspandiethoiyptodyd tithsnethoxyethory beitriined above for the

SPeciRly & er‘ff%(ff’egmlegtg_%lt%@ tlalegeN afeferspie fmdneochlREm@s which are

"
bromine an fluo chl rine and bromine being preferred.
HHE! g?m }J%V\!?%? ﬁlaﬂoggﬁlg f rﬁcel%glesn C1_C7-alkyl" refers to lower

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

atom?n%hé%?els%\ﬂ/teée% giene {5:EREPIAGRY R 2R QRS AR I HRE Al

fluord or chloro, most prefera 5Amo the
mwerﬁé?e&wvéﬁ%‘mﬁfi@Foiﬁf?égme%w%%%%?ﬁ S grﬁ%?}hly e
Hmmm@memmw&ﬂﬂ@mmmvém@@eMﬁsn carbon

pistarad-Rhertermn, nwes yckaxyalludiar "hydroxy-Cl_C7-alkyl" refers to
lower alkyl groups as defined above wherein at least one of the hydrogen

ato meaf éé}ﬁfn:@m&am”?& groun Jsiksplacset %y & GMH{@ﬁ@é@:KQ Uknifies a
O O rou S ar roxymet
1

R I T
eiyeig&aq oy Perrr ResriAiR g BTG TR B é?cﬁﬁ%f‘%% REeREFRIDPRBIATY
pyelabeityl seyrioperiyhrejetbhiesyl kit prtotyeptsh. 1 to 4 carbon atoms Examples of
straight-chain and branched C;-C; alkyl groups are methyl, ethyl, propyl, isopropyl,
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
methyl and ethyl.

carrier anc{/ or adjuvant.

The term “lower alkenyl” or “Cs.Cy-alkenyl”, alone or in combination, signifies a
straight-chain or branched alkyl group cemprising an olefinic bond and up to 7,
preferably up to 6, particularly preferred up to 4 carbon atoms. 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 “Cs.Cy-alkinyl”, alone or in combination, signifies a
straight-chain or branched alkyl group comprising 2 triple bond and up to 7, preferably
up to 6, particularly preferred up to 4 carbon atoms. Examples of alkinyl groups include
2-propinyl (propargyl), 1-methyl-2-propinyl, 2-butinyl, 3-butinyl, 2-pentinyl and 1-
pentin-3-yl.



The cycloalkyl ring may be substituted as defined herein. Especially
preferred is 25 cyclopropyl or cyclopengyl. ; The term "lower
cycloallcylalkyl" or "C_C-cycloalkyl-Ci_C7-alkyl" refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of

the '0%5 %"94' %gz&g,i%éﬁpé%&%%ggﬁml@ﬁ!%a@ﬁ@ﬁ@ Aefined-aboN iower

Example preferred lower cycloalkylalk }L rou re cyciopropylme'inyl ..,
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benzyl, 4-methylbenzyl, 4- flyorpbenzyl-3-metho nzyl.and

3, 4-dlinTeth 59 é?%%’ﬁf. %ﬁ‘?gﬂé/é’éséﬁﬁ %@ﬁ%%ﬁé‘oﬁ%{%‘tﬁo&v e alkyl
term "forma 4-,5-,6- or 7-membered. saturated heterocyclic ring optionally
containing a further heteroatom selected from nitrogen, oxygen or sulfur”
refers to a saturated N-heterocyclic ring, which may optionally contain a
further nitrogen, oxygen or sulfur atom, such as azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, 5 oxazolidinyl, isoxazolidinyl, thiazolidinyl,
isothiazolidinyl, piperidinyl, piperadinyl, morpholinyl, thiomorpholi'nyl, or
azepanyl. The heteroyclic ring maybe unsubstituted or substituted by one,
two or three groups independently selected from lower alkyl, lower

allcoxy, oxo, halogen and halogenalkyl. The heterocyclic ring may also be
condensed with a phenyl or a cyclohexyl ring, said phenyl or cyclohexyl

ring being unsubstituted or to substituted by one, two or three groups
independently selected from lower alkyl, lower alkoxy, halogen and
halogenallcyl. Exampeles for such condensed heterocyclic rings are
3,4-dihydro-IH-isoquinolii-ie, octahydroquinoline, 3,4-dihydro-2H-quinoline,
1,3- dihydroisoindole and 2,3-dihydroindole. The term "pharmaceutically
acceptable salts" refers to those salts which retain the .5 biological
effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric

acid, phosphoric acid and the like, preferably hydrochloric acid, and

organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic -
acid, oxylic acid, maleic acid, malonic acid, salicylic acid, succinic 20 acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,

mandelic acid,



methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid, N- acetylcystein and the like. In addition these salts may be prepared

W?rr@gqgjgl;l&n of an inorganic base or an organic base to thgérﬁ &3%13072
Alte

10

15

20

25

30

erived from an inorganic base include, but are not limitedto, the
sodium, potassium, lithium, ammonium, calcium, 25 magnesium salts and

the like. Salts.derived from organjc bases ipclude, but are not limited to
O SR A B S A G B SR sgover i
ingtadint rapised hycecukony Substrudstneshrbesechotenarfinprctrfgdgieer

ionllexsshHaYgrtepinssesdethoagnRaprib pdtmieymedhylaminerhyl, with
dig{%@g}}g&h f%tg}%a%};@ggﬂgy%gw@mine, ethanolamine, lysine,
]

arginine,”N-etHylpip ne, piperidine, polymine resins and the 30 like.

The compound of formula| can also sent I orm of zwigteri
Paricul Sheroh Sa bty AL L R e e

forHkaN e A defadabeTEhesna st SRfpoURa LB REsR algRE ghthe lower
alstkdey gobrmtédtepleredyorenedkoriesoivatidafoad dbewffaotedgthiereferred
CQuvRge Akig mary astipnc: %@gm_&ﬁ&?;@@dw ;ﬁﬁ]ﬁﬁ&xﬁi 3fhoxyethoxy,
co“rgl%ﬁ%]gﬁge o{hrng%%coggc e@ﬁpeﬂt'%?n% an initially anhydrous

compoun ofform a?n(%y(fratlog). e term pharmaceutically acceptable
salts alsp includgs physiologically, acceptable solyates. WO,2006/06371 .

B 1L OO SOy S B O oL O FEAET AV R Qs fuorine,
meein FetrhtrasiseRaPsferdh the nature or the sequence of

bonding of their atoms or in the arrangement of their atoms in space.

Isomerd hedeuiffdpirethelogranideinentvlogeir GtdinslkyEpatesded wwmmelyl
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o STE S AR o PRLAIGERPRORETS B st prefessbly fuoro
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SOMRIMRLB e FSoMars "R BB Al PHBHIGH D ot et ifientical
subiftiremstisyltdrmearathyhied chleramaivdewdth thid prewesthidsinipespecially
relatgs-feacompounds of the general formula R1 N R2 Z\N(CH2)m RY
| |

* The term “lower hydfbxyalkyl” or “hydroxy-C;.Cs-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 hydrcéxy group. Examples of lower hydroxyalkyl groups are
hydroxymethyl or hydroxyéthyl.

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

The term “lower cycldialkylalkyl” or “Cs.Cy-cycloalkyl-C;.Cy-alkyl” refers to lower
alkyl groups as defined abox}e 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
lower cycloalkylalkyl group:c, are cyclopropylmethyl or cyclopropylmethyl.

The term “lower phen:ylalkyl” or “phenyl-C,;.Cy-alkyl” refers to lower alkyl groups
as defined above wherein at least one of the hydrogen atoms of the lower alkyl group is
re?laced by a phenyl group.’lThe phenyl ring may be substituted as defined herein.
Examples of preferred lower phenylalkyl groups are benzyl, 4-methylbenzyl, 4-
fluorobenzyl, 3-methoxybei;1271 and 3,4-dimethoxybenzyl.



la wherein R is hydrogen or lower allyl; R' is selected from the group
consisting of hydrogen, lower alkyl, C3-C7-alkenyl, C3-C7-alkinyl, lower

@?&(ﬁ%ﬁ/&gﬁgl, lower hydroxyallcyl, lower alkoxyallcyl, C3'C§f€¥fﬂ9§db§)ﬂ 13072
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3-C7-cycloallcylalkyl; 15 Xis Nand Y is C, or Y isNandXisC;
misQorl; Zis C(O) or SOZ R2 is selectéd from the group consisting of
lower [, C3- Q alke -C7:-allcin 0 lower hal enal [, lower
hydrox c’j’ff% Xéa’l ok gy@ SRS t Cg)clé)é kpg Aptionally
SUSSTiaimERS bﬁpﬁmﬁ@rm stigteddvost TCEETRepEsaikgratiifiar” refers to a
unaugtisdichpleestylie ﬂhgnwhfﬂom;r @pﬂhﬂas;tutﬁdakmy iduehalkyldgmesxygen

x\g% g‘gﬁﬁj%ﬁij\s/%?gﬂ&g kyl eéﬂfﬁnﬁ 9}5@2&/@1 |s u E&gﬁu%ed 0
L et S @Wﬁ}%ﬂfz%%ﬁ B durr
hateryehalig, T&rmubmhgtwlpyrmﬁn?@ﬂﬁyﬁbyﬂmtmd@r nmgmbﬁe@w}vsﬁtuted
loweskituiansr nalkpsy-hbleggnoss aviep dialegbnalieyteano N4 dikyl, lower
in 8&8 @oq{;@() é%%ﬁ@ﬂﬂ&%@rﬁﬁ(}f%% aleaxy. héf}‘ﬂﬁ%f iet qug@ﬂ%oa%dgéed with

IS h en or lo m the gro iSti
|o\ﬂ/8 %{W Présies Eﬁfﬁ’ ﬁ&ﬂgég%ﬁ‘l% |cy% E&,%Lﬁ%ﬂ unsuggntuted or

Csxxbmyetbbymemm d}r@m@kw@uﬁgﬁm@lﬂy sshestad frivwiawer alkyl, lower
Y%@HW%@UKMM%@M?&HMBI@@%MB?%BMHB&@&Bh&Erocychc rings are
0
c;i;z% 0 B T R R L0 B e, 1

ein phé
mé}HB’ sonaantd ﬁ%@@?‘%\ﬁ%}? lower alkoxy, halogen or lower
halogenalkyl; or

Theterm pharmaceuncally acceptable salts" refers to those salts which retain the

biological effectiveness andiproperties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, @xylic acid, maleic acid, malonic acid, salicylic acid, succinic
acid, fumaric acid, tartaric acid, cifric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic 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
include, but are not limited'to, the sodium, potassium, lithium, ammonium, 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, trimeth)?lamine, diethylamine, triethylamine, tripropylamine,
ethanolamine, lysine, argmme, N-ethylpiperidine, piperidine, polymine resins and the
like. The compound of formula I can also be present in the form of zwitterions.
Particularly preferred pharmaceutlcally acceptable salts of compounds of formula I are
the hydrochloride salts. |

The compounds of foi:.'"mula I can also be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take placee.g. asa
consequence of hygroscopic properties of an initially anhydrous compound of formula I
(hydration). The term pharmaceutically acceptable salts also includes physiologically
acceptable solvates. v



R3 and R4 together with the nitrogen atom to which they are attached

form a 4-, 5-, 6- or 7-membered heterocyclic ring optionally containing a

further heteroatom selected 20 from nitrogen, oxygen or sulfur, said
VHRESPSEHETIE ring being unsubstituted or substituted by one, e EPRAPER13072

groups independently selected from loweralkyl, lower alkoxy, oxo,

halogen and halogenalkyl, or being condensed with a phenyl or

cycloheXlyPries. sarc-prienyings Syl bresddentieebntsamafiosmuleeacbet that differ in

subistitatett dieneqtwece biiteelgrouphindepenrdentyiselectetfion of their

lovéf&)rn?é Kyls ;{JQ&@ %@K%Xha%gﬁ@l‘qg‘%ﬂe‘%@gﬁﬁgﬁpgﬁxgﬂa‘%ms in space are termed

pharmaceutica acceptable Its thereof. Thus, the sugstltuent

selé%&’f?&?ﬁrfhe %ﬁ&%@ﬁ%@ﬁ Bt MG R RARER OAng, another are termed
5 C3‘dptatkeinyines-Gralitnyhisomersihib grarokysupwionnsdhbxyritkgt images are

lowemelkexyatleyets3-6r kayetaabodmandl IRvae, Cintys]aadkyBdded to four

Preferescampsyads At AadomrmpleLacgudipgto the present invention

are those, wherein R1 is lower alkyl or C3- C7-cycloalkyl, with those

compounds, wherein Ri is C3-C7-cycloallcyl being more preferred, and

those compounds, wherein R1 is cyclopentyl, being most preferred.

Compoundef, ibepubseh tiiteraiorRitlises tayoni pepRmf taf gealsal Yeivula

preferred. WO 2006/063718 PCT/EP2003/013672 -9 m is an integer of O

or 1, Especially preferred are those compounds of formugel I, wherein in is

0. However, compounds of formula I, wherein m is also a preferred

embodiment of the invention. Preferred compounds of foymula | of the

present invention are those, wherein R is 5 hydro enja}?d R2 is selected'

from the group consisting of lower alkyl, C3-C7-alk@niyl; C3-C7-alkinyl,

lower halogenalkyl, IoweRf‘lch xyalkyl, lower yalkyl,

C3-C7-cycloallryl or C3-C7-cvc q»@,ll@;spgb guted by phenyl, lower

C3-C7-cycloallrylalkyl unsubstit(ted phenyl o] yl mono- or

disubstituted by lower alkyl, lower alkoxy, to halogen or lower

halogenalkyl, lower phenylalkyl wherein the phenyl ring is unsubstituted or

mono- or disubstituted by lower alkyl, lower alkoxy, halogen or lower

halogenallcyl, unsubstituted pyridyl or pyridyl mono- or disubstituted by

lower alk [, lower alkoxy, halogen or lower halogenalkyl, and -NR3R4, 15
0, % e zis C(0), R2 can also be lower alkoxy or lower alkoxyalkoxy.

R ishydrogen or lower alkyl;

R'  is selected from the group consisting of hydrogen, lower alkyl, C;-C;-alkenyl,
C3-Cy-alkinyl, lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl and 1ower Cs-Cy-cycloalkylalkyl;

15 X 1sNandYisC,or
Y isNand X1s G;

m isQorl;
Z is C(O) or SOy

R?  isselected from the group consisting of lower alkyl, Cs-C;-alkenyl, Cs-Cy-alkinyl,
20 lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl or Cs-Cr-cycloalkyl substituted by phenyl or lower alkyl,
lower Cs-Cy-cycloalkylalkyl,
unsubstituted phenyl“of phenyl mono- or disubstituted by lower alkyl, lower



One group of preferred compounds of formula | according to the present
invention are those, wherein R2 is selected from the group consisting of
lower alkyl, C3- C7-alkenyl, C3-C7-allrinyl, lower halogenallcyl, lower

W/ ReYBIdR, lower alkoxyallcyl, C3-C7-cycloalkyl or C3- C7P%&ﬂg91013072
substituted by phenyl or lower alkyl, 20 lavger C3-Cy-cycloalkylalkyl, lower
phenylalkyl wherein the phenyl ring is unsubstituted or mono- or
disubstitlkexyUyaltmae paloydr fobegezalkaky, halogen or lower halogenalkyl,
UnSUbSIEW&%BA’ﬁ'ﬂMf WHEdY! (ROPRed Hisuhsiiiving:iiawe hakyl dower

allroxy, 1aj0980,0 Yaped: h%%%u Ofo P-ERATBAASIGHO)
R2 can also g% gﬁf\% éa‘%!ggﬁ %%‘éwe allcoxy b § ﬁﬁln téﬁi‘%‘?
compoUE BRI TR RO ReIE G St groap kg tNG™
sof lowerBiéyy, mo@ﬁ@ymaﬂwmd&ﬁemaﬂcoxyallcyl are more
preferregypFrAithermore, compounds of formula | are preferred, wherein
R2is Iower hen aI hegein phen I tut R
disubstifiite cbyelgvitlser Qﬁ ? §%)nlo{\%vetr%a oxy,t#% g%r?go‘?p o%vffg@&a o
halagena Also preferred are compounds of formula | of the present
mv%ntlo’ﬁ &\X/X#é)t%% W gefﬁg(gfoup -NR3R4 and R3 and R4 are as defined
herqlnbefore Wlt those compounds,, wherein R3 and R4 are lower alkyl,
befhg eb¥ls FP@&Y%HPOTH%? B of preferred compounds of
10formulalbae aﬂqéeCMﬁeaéngG&@veaIB@)éroup -NR3R4 , R3 is hydrogen

or Ioweq&»gylagftqg%ﬂdﬁ selected from the group WO 2006/063718

PCT/EP20 /01C Oa onS| cé]gyg%]gwg !_Ii}{ -Gr- -alkenyl,

C3-C7-a Rlnyl ower ’kog( e{Ik 7 -cycloalkyl

substltu%%ﬁﬁé% i %)@%{P&Y(ﬁ? -cycloalkylallcyl, unsubstltuted phenyl or

phenyl monbstrudisuistitdtedpbyiphmeraikpl; fowbstitisdby bivaicdan brwer
1slower h@@g qug,d @p&l@%{]ﬂﬂ@g}ﬂﬂ@] y¥herein phenyl is unsubstituted

or mong, o0 ubs %%&em e uRURLROXG: RAIRECE: AR ted by

hangenaIngf urt ore, co ormula | are preferred, wherein
R2 is-Nre3renRd eéﬁ W’%%&ﬁ%f’ AN §haa B‘Q@W f8m to which
they are atfached form a 4+, 5-, 6- or 7- to membered heterocycllc ring

opﬁoﬁ&ﬂ%ﬁcéﬁ%ﬁiﬁﬁﬁw&}fm@qﬁ’é@r%ﬁ?m&ﬁeﬁéﬁ HiadgerioBRygknS- 6- or
or sulfur7-saighbeteddeyelicyihig teing tiosallystitutechiog sulpstitetbetdrpatom selected

20 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, oxo, halogen and halogenalkyl, or being condensed with a phenyl or

cyclohexyl ring, said phenyl or cyclohexyl ring being unsubstituted or substituted

by one, two or three éroups independently selected from lower alkyl, lower alkoxy,
25 halogen and halogenglkyl;

and pharmaceutically acceptable salts thereof.

Thus, the substituent R! is selected from the group consisting of hydrogen, lower
alkyl, Cs-C7-alkenyl, Cs-Cy-alkinyl, lower halogenalkyl, lower hydroxyalkyl, lower
alkoxyalkyl, Cs-Cr-cycloalkyl and lower Cs-Cy-cycloalkylalkyl. Preferred compounds of

30 formula I according to the present invention are those, wherein R’ is lower alkyl or Cs-
Cr-cycloalkyl, with those compounds, wherein R' is C3-Cy-cycloalkyl 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.



one, two or three groups independently selected from lower alkyl, lower
allcoxy, oxo, halogen and lower halogen 11, or being condensed with a

W%@y,bg;ﬁyclohexyl ring, said phenyl or cyclohexyl ring beer/epr005/013072

10

15

20

25

30

35

unsubstituted. or substituted by one, two qr three 15 groups independently
selected from lower alkyl, lower alkoxy, halogen and halogenalky!.

Especna&lysaheﬁ% Y iihipithis SR @rgenngég&qm@e&% SeeeiPiRhula 1,
nt7%9 Wlth the nitro % g%nr ch thg are, a tach form? q

ersl "r‘@%"ﬁﬁ@“t%’?&‘a?f kSR SR P b A IR g

|S%§Qfﬁ§%ﬁﬂ't@(ﬁ‘tbﬁmﬁeﬁed by one or two groups independently

selected from lower alkyl, yhalogen or lower halogenalkyl or 20 it is

condengetewithcanmiremgdsaff dyuiokekyif tingpiviest prefetanlyrRBaadiRerein R is

togﬁhggewahdmélmwg@a l@t@mﬁe @}bﬁﬁgﬁ@wﬁﬁ@w%ﬁéﬁ IMORIS iEiReny],

pyxrolidi idi

2 o “%rr(?%ﬂ% 491%8‘?10%&%1’5!%8{&?%% el
Eﬁ FRsdhe 366(2’1‘9{ ﬁ&hﬁfﬁé@ YR gerldlne 4,4-

d|imm¢DCp|1§’efmrleaII§y®J¢h5fluoroplperld|ne 4-trifluoromethyl-piperidine, 25

ociakusiraaiaQinay Rt sibydrebA-suinaibRgiuted by lower alkyl, lower alkoxy,

3, ﬁagogé/n ﬁﬂmgs%%%%oh 1 3- di hydroisoindole, 2,3 dihydroindaie, and
Urther preferre ompounds of the present invention are those,

TS ReRYAl %}rﬁfaﬁl KIS DRV R ARG s HoR IRD Ry p& disubstituted by
pHewytalkyl ihesreatkphpipligeuns ibstitbdogenaligho- or disubstituted by
|0W§Ju@klﬁ€hdé&"fﬁ;&@'%@ﬁ’pﬁﬁiﬂgﬁ8&r lovEsuRehalaasnaihd: iriheiRPESwxy,

%‘ Olejrrl1gs of fe(%r Ia I SI( kmventlon are preferred, 11 wherein

R nsu tv{u eél or p mono or disubstituted by lower alkyl,
|owerl%ﬂ%6§<§ lﬁ%awo?%@ééq h%i%@%m o howrarplepgrelipt

compounds of formula | are those, wherein Z is 502. These 35 are the

compo & EsgrauRf BREfTEHeR GRIAO I 06 0T Tie] PCTYERR 0D S/E PR
-linRnNolnArOtHEs e M%(@hlﬂ)lﬁw@él&t@dl"fﬁsﬁimhx,g}(o@ dehsBRngnud iovateaks], Cs-

dqﬁngﬂ&%e@b@ YiRinyl, lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl or Cs-Cy-cycloalkyl substituted by. phenyl or lower alkyl,
lower Cs-C7-cycloalkylalkyl,
lower phenylalkyl wherein thq phenyl ring is unsubstituted or mono- or disubstituted by

lower alkyl, lower alkoxy, halogen or lower halogenalkyl,

unsubstituted pyridyl or py%idyl mono- or disubstituted by lower alkyl, lower alkoxy,
halogen or lower halogenali'wi, and -NR’R?, or, in case Z is C(O), R? can also be lower
alkoxy or lower a]lcoxyalko:&":y.

Within this group, co‘fni)ounds of formula I, wherein R? is selected from the group
consisting of lower alkyl, Cs-Cy-cycloalkyl and lower alkoxyalkyl, are more preferred.

~ Furthermore, compoﬁnds of formula I are preferred, wherein R? is lower
phenylalkyl wherein phenyl is unsubstituted or mono- or disubstituted by lower alkyl,
lower alkoxy, halogen or lox:(ver halogenalkyl.

Also preferred are conﬁpounds of formula I of the present invention, wherein R? is
the group -NR’R? and R® and R* are as defined hereinbefore, with those compounds,
wherein R® and R” are lower alkyl, being especially preferred.

Another group of preferred compounds of formula I are those, wherein R? is the
group —NR’R*, R® is hydrogen or lower alkyl and R* is selected from the group



Furthermore, compounds of formula | are preferred, wherein Z is C(O).
These are compounds having the formula R N R~--C I-B N-(CH2)m, X R
Y swherein X, Y, R, R1, R2 and.m are as defined hereinbefore. Within

WRI309¢868 those compounds are especially preferred whereify ZH82&H)3072

and R2 is -NR3R4, thus meaning compourgs of the formulaR N R3 a D
N ->N-C1C R4~ /N-(CH2)mx RY towherein X, Y, R, R1, R3, R4 and m
areasidéfipnefl twereiiilefors cdrmdurdSotlidamulavesfaikexprlabes-Cr-
invgatiankdre those, wherein Xis N and Y is C, thus meaning compounds

R e G i e
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5 Xish@ogem of isviy iagemdigningompounds of the formula i R \Nj
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lower phenylalkyl wherein f)henyl is unsubstituted or mono- or disubstituted by lower
alkyl, lower alkoxy, halogeri{ or lower halogenalkyl.

Furthermore, compo{inds of formula I are preferred, wherein R? is-NR’R* and R’
and R* together with the ni%rogen atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocyclic riné optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, ;‘s,aid heterocyclic ring being unsubstituted or substituted by
one, two or three groups irfdependently selected from lower alkyl, lower alkoxy, oxo,
halogen and lower halogenéﬂcyl, or being condensed with a phenyl or cyclohexyl ring,
said phenyl or cyclohexyl rihg being unsubstituted or substituted by one, two or three
groups independently selec;’jted from lower alkyl, lower alkoxy, halogen and halogenalkyl.

Especially preferred within this group are those compounds wherein R® and R*
together with the nitrogen atom to which they are attached form a 5-, 6- or 7-membered
heterocyclic ring, Preferably, said heterocyclic ring is unsubstituted or substituted by one
or two groups independenﬂy selected from lower alkyl, halogen or lower halogenalkyl or
it is condensed with a phen%rl of cyclohexyl ring. Most preferably, R and R* together with
the nitrogen atom form the groups piperidine, morpholine, pyrrolidine, 2-methyl-
pyrrolidine, 2-trifluormethylpyrrolidine, 2-isopropylpyrrolidine, 2-methylpiperidine, 3-
methyl-piperidine, 4-methylpiperidine, 2,6-dimethylpiperidine, 4-fluoropiperidine, 4,4-
difluoro-piperidine, B,S—diﬂubropiperidine, 4-trifluoromethyl-piperidine,
octahydroquinoline, 3,4—dif1ydro-ZH-quinoline, 3,4-dihydro-1H-isoquinoline, 1,3-
dihydroisoindole, 2,3~dihy&r5indole, and azepane.

Purther preferred compounds of the present invention are those, wherein R%is the
group -NR’R*, R’ is hydrogen and R* is lower phenylalkyl wherein phenyl is
unsubstituted or mono- or disubstituted by lower alkyl, lower alkoxy, halogen or lower
halogenalkyl. b

Furthermore, compopnds of formula I of the present invention are preferred,
wherein R? is unsubstituted:phenyl or phenyl mono- or disubstituted by lower alkyl,
lower alkoxy, halogen or lower halogenalkyl.

A preferred group of idcompouncls of formula I are those, wherein Z is SO;. These

are the compounds having the formula



Rz Z I-E IN-(CH2)m R N wherein R, R, R2, Z and m are as defined
herein before. Especially preferred are compounds of formula | according
to the present invention, wherein R is hydrogen. Also prefe réai%ﬁ;

W@o’rﬂ‘f% AdE of formula 1, wherein R is lower alkyl, with those{) FHosio1s072
compounds, wherein R is methyl, being-specifically preferred. Examples
of preferred compounds of formula | are the following:
1-(2-(4-ethyl-piperazin-l-yl)-pyridin-4-y|]-3-propy|-}ﬁ%ea,
3-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl}-4; tdiethyl-urea,
N-[2-(4-ethyl-piperazin-1-yl)-pyridin-4-yl]-prgpionamide, 15
N-[2-(4-ethyl-piperazin-¥-yl)-pyridin-4-y11-butyramide, N- [2-(4-ethyl -pip
erazin-l-yl)-pyridilm"ilgd]i C-phenyl-methanesulfonamide, WO %Qg6/063718
PCT/EP2005/013072,13.C-(4-chloro- -N-[2=(4 eth),l-piperazin-I-VI)
p}:ridin-4-y|]-metba@esulpbh'a|ﬁﬁid‘g)mN2\[ /X
2-(4-ethyl-piperazin-l-y&-pyridin-4-yl] -alﬂue)/ro-benzenesulfonamide,
4-chloro-N- [ 2- (4-ethyl-piperazin-1-yl)-pyridin-4-yl] -benzenesulfen amide,
1-[2-(4-cyc|opentyl-piperazin-I-vI)-pyridin-4-y|]-3-(4-f|uoro-benzyl)-urea, 5
NFhieieyelSpRnk/l-Biardeirae-g4)defredhersyhsfopionamide,
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-butyramide,
cycloh&katisrartrexylimpoithds of formula I are preferred, wherein Z is C(O). These are
[2cshepylnBeRivinipy aifndiyl)-pyridin-4-yl]-amide, N-
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-3-methoxy-benzamide,
C-(4-chloro-phenyl)-N-[2-(4-cyclopentyl-piperazin-giyl)-pyridin-4-yl]- 10
methanesulfonamide, cyclopropanecarboxylic agj
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]-amide, cyclobutanecarboxylic
acid,[2-(4-cyclopentyl-pipgrazin-1-yl)-pyridi 4-y_l];mide,
cyclopentanecarboxylic ,5}¢id N
[2-(4-cyc|opentyl-ﬁ%erﬁ2in-l-yl)-pyridin ,
N-[2-(4-cyc|openty|-piperagjin:wp!- yrdin-4-yg]-2-ethyl-butyramide, 15
N-[2-(4-cyclopentyl-piper#zin-I-yl)pyrid ﬁl&l]-z-fluoro-benzamide, N-

5 [2-(4-cyc|opentyl-pipera%n- I-yl)-pyridin-4-yl] -4-fluoro-benzamide,
N-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]-2-metho),-benzamide,

wherein X, ¥, R, R}, R* and m are as defined hereinbefore.

-amide I-B

Within this group, those compounds are especially preferred wherein Z is C(O)
and R%is -NR®RY, thus meaning compounds of the formula

10 whereinX,Y, R, R}, R R énd m are as defined herein before.

Compounds of formuila I of the present invention are those, wherein X is N and Y

is C, thus meaning compounds of the formula



2-chloro-N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4 yl]-nicotinamide,
N-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]-2-phenyl-acetamide, 20
“}é-%%ﬂﬁ%yféopentyl-piperazin-l-yl)-pyridin-4-y|]-2-(4-f|uoro-p{,‘n@ﬂﬁ%m%z
ide, N-[2-(4-cyclopent)rl-piperazin-I-y1)-pyridin-4-yl]
-2-(3-methoxy-phenyl)-acetamide, -12-
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-carbamic, acid isobutyl ester,
1-[2-(4-cyclopent)rI-piperazin-l—yI)-pyridin-4-yt]-3-prdﬁyl-urea,
1-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-1-yl) in-4-yl]-urea, WO
2006/063718 PCT/PP2005/013072 -14 piperidine-13carboxylic acid
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-amjde
morpholine-4-carbo>é%g£a' id [
2-(4-cyclopentyl-piperazir=4-yl)-pyridin-4-y-a
pyrrolidine-1-carboxylic acidN—(CH,),,

ide, I-D

4,4-difluoro-piperidine-I-carboxylic acid J
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4- 5 yl.]-amide,
2- BRI HpR HAInE Redmiggife aeiaed herein before.
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]- amide,
3-methﬂlpipeﬁdtmltﬁ@am)‘wﬁ@@aidompounds of formula I, wherein Xis Cand Y is N,
[24idrs vl opapdmipsisdintad)rsidin-4-yl]- amide, io 4-m ethyl-
piperidine- 1 -carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
amide, 2,6-dimethyl-piperidine-l-carboxylic acid R’
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4- yl] -amic&?,
4-fluoro-piperidine-I-carboxylic acid (
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-\15 amjide,
3,3-difluoro-piperidine-I-carboxylic acid N
[2-(4-cyc|opentyl-piﬁﬁﬂq-l-yl)-pyridin- yHcamide, I-E
4-trif|uoromethyl-piperidineﬁca{@p{éyl' &
[2-(4-cyclopentyl-piperazinél-yl)- pynéﬁn-
5octahydro-quinoline-l-carﬁpxylic acid
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]- amide,
oCtaRy RO HSRE WA AR 2 CFOHEAEIHerein before.
[2-(4-c),clopentyl-piperazin-I-yl)-pyridin-4- yl]-amide,
3,4-dihyglen-2hauineing-kearbaxylic &G4 formula 1 according to the present
2 ysiopentpinerazin, Svl)-pyridin-

Also preferred are compounds of formula I, wherein R is lower alkyl, with those

10 compounds, wherein R is methyl, being specifcally preferred.

Examples of preferrec’i compounds of formula I are the following:
1—[2-(4-ethyl-piperazin-l-fl)-pyridin-él—yl]-3-propy1-urea,
3- [2-(4—cyclopentyl—pipera;¢;in- 1-y1)-pyridin-4-yl}-1,1-diethyl-urea,
N- [2—(4-ethy1~piperazin—l—yl)~pyridin~4—y1] -propionamide,
15 N-[2«(4-ethy1-piperazin-1~jf1)—pyridin~4-y1]—butyramide,

N-[2-(4-ethyl-piperazin-1 -}lfl) -pyridin-4-y1]-C-phenyl-methanesulfonamide,



25 4-yll-amide, 3,4-dihydro-IH-isoquinoline-2-carboxylic acid
[2-(4-c)Iclopentyl-piperazin-I-yl)- pyridin-4-yl] -amide,
2-methyl-pyrrolidine-I-carboxylic acid

We-epetdfentyl-piperazin-l-yl)-pyridin-4-yl]- amide, WO 20@6/6&8700§/013072

10

15

PCTIEP2005/013072 -15 2-trifluoromethyd-pyrrolidine-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-I-yl)- pyridin-4-yll -amide,
2-(SoprapypyHeliding-Fradekylipaeidzin-1-yl)-pyridin-4-yl]-methanesulfonamide,
{2-(4-cyclopentyl-piperazin-i-yl)-pyridin-4- yl] -amide, 5

1 R-ghbyslegnigoingiole;2- @a)ﬂt? {i2aid]] -3-fluoro-benzenesulfonamide,
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin- 4 -yl]- amide,

2. 3-dipydrerindelezhicarppicliciaaidi) -pyridin-4-yl] -benzenesulfonamide,
[2-(4-cyclopentyl-piperazin-1-yl)- pyrldln -4-yl]- arnide,

3- £2[£4(£y?89§é]%1r$&%%9 -1y puadine 4yl ddsersenylicid methoxy-e

h )- 10 urea azepane [-carboxylic acid

y/ Io I) Y, d
édg % nty (Ffr;\azfr?)l6 y§ é}k%l%}ﬁ %J}y% 1?/??%1hgnyl -urea,
cIo ent erazm- r
11 46Tn 1563 )c/)ppe}%)ﬁ% 13210 L}%ﬁ a\P ﬁ ¥1 -butyramide,
[2 (4-c gg)q{pggg? -pi era ’é?éz 4)§gg%g%§1ygrlgg;a Wl - “uf.}/ram ide, 41_y5ﬂ amide,
[2 (4 cyclopent |perazm 1

N-I& iéy%)félﬁé’ﬁ doREFiR %%{%Igﬁg'%%hyn ‘?%(1}1’8P|§/Tr3g§tamlde

N- [2-(4-cyclopentyl-piperazin- | -yl) -pyridin-4-ylmethyl]
-4Ghidrohlsenzzrangd; 2o (& Enfsrk R rigRimgrazin-1-yl)-pyridin-4-yl]-

[Zﬁpeuﬁyﬁ@pcfatwnp@@razm 1-yl)-pyridin-4-ylmethyl]-3- 20
methyl butyramide,

%‘f %@ﬂﬁb@ﬂ@@ﬁr{zlfﬂ):ﬁ%@ﬂtﬂ -yipethi]l-Bypropyldinesyl] -amide,
1 cycl exyl-3- [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylmethyl] -urea,

1- Q?ﬂé%h&xﬂ&ﬁ%%ﬁ?i%ﬂ}{bR@%?@@ﬁeﬁ&@p@@i@ﬁh%ﬂ%@hﬂ]n%@& }-amide,

propane-1-sulfonic acid

[2 <§4f1 CI}FQ‘R”&XJ‘%E?@&HH%X k%@ﬁ'ﬂaéﬁwlﬂﬁgﬂfﬂnmgep}%ﬁm 4-yl]-amide,

dimethylainine-l-sulfonic acid

[2-{- Y ELoR ey RS Y R A N cisiRy ammicie,
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-2-fluoro-benzamide,
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-4-fluoro-benzamide,
N- {_2-(4-cyclopentyl—piper§iin»1—}71) -pyridin-4-yl}-2-methoxy-benzamide,

2-chloro-N- [2»(4-cyclopen%yl‘-piperazin- 1-y1}-pyridin-4-yl]-nicotinamide,

N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-2-phenyl-acetamide,

20 N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-2-(4-fluoro-phenyl)-acetamide,

N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-2-(3-methoxy-phenyl) -acetamide,
[2—(4-cyclopenty1-piperaziﬁ- 1-y1)-pyridin-4-yl]-carbamic acid isobutyl ester,
1-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-3-propyl-urea,

1-cyclohexyl-3- [2-(4-cyclopenty1-piperazin-1-y1)~pyridin-4—y1] -urea,



WO 2006/063718 PCT/EP2005/013072 -16
C-(4-chloro-phenyl)-N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylmethyl]-

wosthiaeesyifonamide, N- PCT/EP2005/013072

5

10

15

20

25

[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-ylmethyl]-benzenesulfonamide,
N- [4-(4-cyclopentyl-piperazin-1-yl) -pyridin=2-yl] -propionamide, 5
FX{%EQ?&@?%@Q%W&%% 2—(14—c cl_%}‘pentyb iperazin-1-yl)-pyridin-4-yl]-amide,

-cyclopenty.-piperazin-1-yl)-pyridin-2-yl]-amide,

N-[4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yll-butyramide, Nz, . .
e S B P BT gl
cyclopentanecarhboxylic acid .. . . . .
[mf.%i?fﬁa Sahits %ﬁ&éﬁﬁﬁ%@ﬁ%ﬁ RS Y RiRFSin-1-vD)-pyridin-4-yl]-amide,
N-[4-(4-cyclopentyl-piperazin-1-y|)-pyridin-2-yl]-2-ethyl-butyramide, o . ..
Cyéérgﬁaﬁ&gﬂgwﬁ&e—&kﬁrboxy 1c ac1cﬁ2~(4-cyc open%d-mperazm—l- b—pyndm—zl-
[4mnM&Wentyl-piperazin,—l-yl)-pyridin-2-y|]-amide, N- [ 4- (4-cydop
entyl-piperazin- | -yl) -pyridin-2-yl] -2- fluoro-benzamide,
N-P4rfdtioyleiopatydepiperdrinyliybeiolidid-2yylpp8atyiopipbenzainidle pyridin-4-yl]-
N-{4:{dscyclopentyl-piperazin-1-yl)-pyridin-2-yl]-4-fluoro-benzamide, N-
[4-(4-cyclopentyl-piperazin-I-yt)-pyridin-2-yl]-2-methoxy-benzamide, 15
N-}(daeyclapaniviRiperazin A dipysdin oyl mepRsRENZoMSIRidin -4y -
1NN-,[4§%—§}2Iopentyl-piperg};iﬁ-lfyl))(-p(s/rié%n-%yﬁ@4-gr}1%thoxy-bgym§%idlg, e
2-8HI515-N- [4-(4-cyclopentyl-piperazin-i-yl)-pyridin-2-yl] -nicotinamide,
[4-(4-cyclopentyl-pipera7in-I-yl)-pyridin-2-y1]-carbamic acid .
Z_ﬁTgfﬁg%,-_@RﬁyF@%}—carboxyhc acid fz- 4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
1-pnidegyclopentyl-piperazin-I-yl)-pyridin-2-yl]-3-(2-methoxy-phenyl)-urea,
20 1-[4-(4-cycopentyl-piperazin-1-yl)-pyridin-2-yl]-3-(1-phenyl-ethyl)-urea,
cyzlehiexaniedasexidiceaticarboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
[Zs(ﬂ;ggggfgpyl-piperazin-l‘-yl)-pyridin-4-y|]-amide,
3-methyl-cyclohexanecarboxylic acid
2 QR P RIRR A2 A Yl Al ATVl ARG - piperazin-1-y1)-pyridin-4-y1)-
cyélﬁlgggnta?%crarboxyhéc agi%fi ‘ Lé lfc PEREyL-piperazin-1-yl)-pyridin-4-y]
[248*SSelopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl- 25 amide, WO
2006/063718 PCTIEP2005/013072 -17 3-methyl-cydohexanecarboxylic .
acﬁ[ﬁltmewaﬂgﬁmﬂﬁréé%{?ﬁ’ﬁ%ﬂ)@ﬁydr[&rﬁﬁ@&ﬂ{oﬁ?éﬁi&il?&ﬁﬁ%?'1“Y1)"PY“dm“4‘
cyelbhexdmecarboxylic acid
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl- amide,
4-triftuoromethyl-piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-
pyridin-4-yl] -amide,

octahydro~quinoline—l-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-

amide,

octahydro-isoquinoline-2-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
y1]-amide, ‘

3,4-dihydro—quuinoline-i -carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-
4-yl]-amide, ;

3,4-dihydro- 1H-isoquinoline-2-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-
pyridin-4-yl]-amide,

2-methyl-pyrrolidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-y1)-pyridin-4-yl}-
amide,



r. 5 3-methyl-cyclohexanecarboxylic acid
[2-(4-isopropyl-piperazin-l.-y1)-p7ridin-4-71]- methyl-amide, I'

woYsiphsesanecarboxylic acid PCT/EP2005/013072

10

15

20

[2-(4-isopropy|-piperazin-l-yl)-pyridin-4-¥g-methyl-amide,
piperidine-l-carboxylic acid T ,
[2-(4-gyclopentyl-piperazin-1:71)-pyridin-4-yl-mett ide, i 1w
pi;r?&%il%re g 8%?%(% Igﬂéélrg-l-c)az@égm aa@ W@hﬁ&k‘!ﬁ ﬂ)@perazm 1-yl)
[ZPQ’lLl@‘;?’cﬁjﬁéT?twl‘éﬁperazin-I-yI)-pyridin-4-7|]-methy|- amide,
4,4-difluoro-piperidine-I-carboxylic acid ' i .
[22(ayepatyPhiberazisrarpinaid-2- (Y ordenmtdrrigeraipyhghaigin-4-
[2y{R-pidepentyl-piperazin-1-y1)-pyridin-4-yl] -i-methyl-urea, 15
3-cycopentyl-1-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-1-methyl-urea

, anciphargacedigelly actepftbleisdlts(herdoRatficpipehprefeytpdyridin-4-yl]-
com é)eunds of formula | of the present invention are the following: 1-
[Z-fﬂ-cwopentyl-piperazin-l-yl)-pyridin-4-y|] -3-(4-fluoro-benz7l)-urea, 20
C%%ﬁ%%%'{gg—gg%%g %/FT)%% (Z:c%y i, 2'1%18){59({@- éf&%?ﬂ&f%%’&gzm- 1-y1l)-pyridin-4-yl]-
[Za{mé?clopentyyl-piperazin-1-y|)-pyridin-4-y|]-amide,

cyclopentanecarboxylic acid '
[23d2c\/elenstomsptpipapaseain -1y ppisiding 47 ilamigeprapyl-1-(2-methoxy-ethyl)-
2-(4egyclopentyl-piperazin-I-yl) -pyridin-4-yl] -3-propyl-urea, 1-cydohexyl-3-

[ 2-(4-cyclopentyl-piperazin-| -yl) -pyridin-4-yl] -urea, 25
piRgsidine1-catayilicagith - (4-cyclopentyl-piperazin-1-y1)-pyridin-4-yl] -amide,
[2-(4-cycopentyl-piperazin-1-yl)-pyridin-4-yl]-amide,
4,4-chfloro-RipsiicingsLreAth e Xl Wn-4-y1]-1-ethyl- 1-phenyl-urea,

[2?5( -c&g%%gﬁﬁfg%g%azin-l-yi())?lg?r?(ﬁn-& ySIf]]-amideY, W(% 20%6/063718

PCTIEP2 72 -methylpiperding:! ' i enyl)-1-methyl-urea,
B Nl

AT

ridine:|-carboxyli id ... ] _
L

2,6-dimethyl-piperidjne-I- r}b ylicacid_, . N i i A i
(> PRI - By G, SRS 71 pymidin--ylmeto
4-fiogds-piperidine-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]- _
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylmethyl] -2-phenyl-acetamide,
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylmethyl] ~-4-fluoro-benzamide,

2-(4-chloro-phenyl)-N-[2-(4-cyclopentyl-piperazin-1-y1)-pyridin-4-ylmethyl]-3-
methyl-butyramide,

1-[2-( 4-cyclop entyl-piperazin-1-yl)-pyridin-4-ylmethyl]-3-propyl-urea,
1-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylmethyl]-urea,
1-benzyl-3-{2-(4-cyclop ent\yl~pip erazin-1-yl) —pyridin-4—y1methy1] -urea,

propane-1-sulfonic acid [2—‘|(4—cyclopentyl—piperazin~1—yl) -pyridin-4-ylmethyl]-amide,

25  dimethylamine-1-sulfonic acid [2-(4- cyclopentyl-piperazin-1-yl1)-pyridin-4-ylmethyl}-

amide,



amide, octahydro-quinoline-l-carboxylic acid
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]- 10 amide,
octahydro-isoquinoline-2-carboxylic acid
WO-p8069633entvi-piperazin-I-)rl)-pyridin-4- yl]-amide, azepan@C/EP2005/013072
-carboxylic acid [2-(4-cyclopentyl-piperazijg-1-yl)-pyridin-4-yl]-amide,
cyclopropanecarboxylic acid
[4et4sylopsahynpipatd2in4-yiyipyrdifi-piyiaimidey )t pyridin-4-ylmethyl]-
cyglopeniangearhpgylic acid
[4-(4-cyclopentyl-piperazin-I-yl)-pyridin-2-yl]-amide, cyclohexanecarboxylic

g?}#ﬁ%}(ﬁ%&%&l&%ﬁgﬁ%@@ﬂﬁz.in?ll')yﬁ?ﬁﬁﬂg-iﬂ'ﬁfﬂgfﬁm i &zenesulfonamide,

arboxylic acid

52’ﬁgg%%%;ggé&%ﬁ%{ggggﬁjﬂ -Ifzygggﬁ(?ié:ﬂrﬂ BesBAmIdE;

erl

ro-pi -carbox

[2-(4-cyclopentyl-piperazin-1-)"h)-pyridin-4- 20. yli-methyl-ami Ao _amide
5 LA R ST S A Erany P [ ) -amide
h ticall >ptable salts of th ds of lal and th
pharmaceutically aicep able salts o @gg%ﬁ%té%gs of formula | and the

pHrHiE TR P HERBTR dsterd BF

kasil
S0 eformula [

individually constitute preferred emboy iment@ of the present invention. 25

ComnpolhaeopraimPFay - for BEH Radl

L SRR e Sich as

conventional pharmaceutically acceptable acids, for example, .
hyehrdohtotatecayeirdisariddd: Grosimsntylapereitynd arifiard i, amide,
salicylate, sulphate, pyruvate, citrate, lactate, mandelate, tartrate, and
me{hinesajolpeats: Fipetaried aie- misdiyarsd ot S amidesolvates
and hydrates of compounds of formula. | and their salts 3o form part of
10theypiebenhiruentiolic Wid 2O06HERPEEROIHERAISIYL B idin-eyl] -amide,
Furthermore, the N-atom of the pyridine ring can be present as an N-oxide
group4-Guehibbexifesipdracimpoigsrafiforyliies t ilsoofbrmzparidef the
present invention. Compounds of formula | can have one or more
asYIMeLis cRaByRINpRs.amndican-pyistiinihe] forfuofeptcaltyidare
enantiomers, mixtures of enantiomers such as, for 5 example, racemates,

OPHERMY PUIE SRS ISTSRISAMELS - M DppiemOf dipalaTeaisaeksmide,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates.

Thﬁg@é@%@é@gﬁ@&mmp inechion exanenle:ybiesalutien of

the rac

S, by metric synthesis or asymmetric chromatography

1S(C%qm?(tégggf%ﬁr%nv%if{bp%gg{%—?%ﬁ%ﬁ?ngﬂyﬂ -3-methoxy-benzamide,

20

25

N-[4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl] -4-methoxy-benzamide,
2-chloro-N-[4-(4- cydopen?yl- piperazin-1-yl)-pyridin-2-yl]-nicotinamide,

[4- (4-cyclopentyl-piperazi1;’— 1-y1)-pyridin-2-yl]-carbamic acid 2-methoxy-ethyl ester,
1-[4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl]-3- (2-methoxy-phenyl)-urea,
1-[4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl]-3-(1-phenyl-ethyl)-urea,

cyclohexanecarboxylic acid’[2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-amide,
3-methyl—cyclohexanecarboxjflic acid [2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-
amide,

cyclopentanecarboxylic acid [2-(4-cyclopentyl-piperazin-1 -y1)-pyridin-4-yl]-methyl-

amide,



eluant). The invention embraces all of these forms, 10 It will be
appreciated,that the compounds of general formula I in this invention may

be derivatised at functional groups to provide derivatives whj 105/013072
WQ&?ﬁ%’P@%fsconversion back to the parent compound in viv&gp/ﬁl;g S

Physiologically acceptable and metabalitally labile derivatives, which are
capable of producing the parent compounds of %ﬁrneral fo,rmula&)lrin Vivo

aberatty\ncislatranepRoBTHRRCIAVEH AT PR R T rHBFagRabror BYEdm-4-vll-

pres@RL-rIRLion is the process for the manufacture of compounds of

formula | as defined above, which process comprises a) reagtin
cormisbarneriheTiigams il%éﬁﬂfé%?fﬁﬁ’i\?t?ﬁtﬁz)ﬂiWf&RMﬂg}ﬁi?{a} et
Raamngkjn are as defined herein before, 20 with a sulfonylchloride or
sulfamoylchloride of the férmula 'Ir!ll F:f-SOZ-CI Il ,vvhereir_lllf{ is asy. 4 1]-
5 dafmelHeresle bR ecas SR Adgmp ot B thR RSt Atia 1B WO
20061063718 PCT/PP2005/013072 -20 R 1 2 N-/ R-S I-A R wherein X,

Y, R, R', R2 and m are as defined herein before, or b) reacting a1 othvi-amid
coHTRRTIEPGT Wﬁﬁﬁ‘fﬁgqF%}iﬂ‘&fﬁr_ORVlREﬂfFiﬁ}&Y@g%@n 31]-methyl-amide,
piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl-

amide,

10 pyrrdidine—l ~carboxylic acid [2- (4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-methyl-

amide,

4,4-difluoro-piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
yl}-methyl-amide, ¢

3-cyclohexyl-1-[2-(4-cyclopentyl-piperazin-1 -yl)-pyridin-4-y1]-1-methyl-urea,
15 3-cyclopentyl-1-[2-(4-cyclopentyl-piperazin- 1-y1)-pyridin-4-y1]-1-methyl-urea,

and pharmaceutically acceptable salts thereof.

Particularly preferred'compounds of formula I of the present invention are the

following:
1-[2-(4-cyclopentyl-piperazin-1-yl) -pyridin-4-yl]-3-(4-fluoro-benzyl)-urea,

20 N-[2-(4-cyclopentyl-piperazin-1 -y1)-pyridin-4-yl]-butyramide,
cyclohexanecarboxylic acid.[2- (4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-amide,
cyclopentanecarboxylic aci;l [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-amide,
1-[2~(4-cyclopentyl-piperazin-1-yl)-pyridin-4-y1]-3 -propyl-urea,
1-cyclohexyl-3-[2-(4~ cyclopentyl-piperazin— 1-y1)-pyridin-4-yl]-urea,

25  piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl] -amide,

4,4-difluoro-piperidine-1-carboxylic acid [2-(4- cyclopentyl-piperazin-1-yl)-pyridin-4-
yl]-amide, '



Hy--/,/ 5wherein X, Y, R, R" and m are as defined herein before, with a
chloride of the formula IV R2-C(O)CI IV wherein R2 is as defined herein
before, to obtain a compound of the formula I-B /// alV R2 C I-B

WORGEHEIMS ~X 10 RY wherein X, Y, R, R1, ItZ and m are HsTdifqe013072

10

15

20

30

herein before, or W(c) 2006/063718 PCTgP2005/013072 -21 c) reacting

a compound of the formula Il R R/~ 1l H'Y wherein X, Y, R, R1 and in are

as defithetipeeit beforerburiticaridd@ydnetd apfettizl fpipaudainy 5y1) -pyridin-4-yl]-
R4:NF£=0 V wherein R4 is as defined herein before, to obtain a

compound of the formula I-C R1 N R3\ N-) N-C I-C R4//N-(-H2)1RY

Whereim 2315 hvarede R Atk Yol {R(4RyapseMare Redainedingteifin-4-yl)-

beafg)qlri ,eor 10 d) activating a compound of the formula Il R \N
2,6-dimethyl-piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
yl]-amide,

4-fluoro-piperidine-1 -carbéxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
amide, :

octahydro-quinoline-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-
amide,

octahydro—isoquinoline-Z-éarboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
yl]-amide, :

azepane-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-amide,

cyclopropanecarboxylic acid [4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl]-amide,
cyclopentanecarboxylic acid [4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl]-amide,
cyclohexanecarboxylic acid [4-(4-cyclopentyl-piperazin-1-yl)-pyridin-2-yl]-amide,

3-methyl-cyclohexanecarboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
methyl-amide,

4,4-difluoro-piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-
y1}-methyl-amide,

and pharmaceutically accep%:able salts thereof.

Furthermore, the pharmaceutically acceptable salts of the compounds of formula I
and the pharmaceutically acceptable esters of the compounds of formula I individually
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, téartrate, and methanesulphonate. Preferred are the
hydrochloride salts. Also solvates and hydrates of compounds of formula [ and their salts

form part of the present invention.



R\ N-(CH2)m-- I/IVA X Y H wherein X, Y, R, R" and m are as defined
herein before, with phenylchloroformate to obtain a phenylcarbamate of

wW8IHAMWE 2(106/063718 PCT/EP2005/013072 22 R /N Pc®/mp2005/013072
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10

15

20

)~H-(CH2)mc;X Y which is then reacted with an amine of formula
H-NR3R4 VII, wherein R3 and R4 are adYefined hereinbefore, 5 to

obtain a cqmpound of the form I-C R,./-N.O \ NJ,RN-C |-C R4~.N-(GH
RY Wﬁ%?g\ﬁ‘p%??’ fhe ﬁpaﬁ?? }gea}??g lf%ll%rél%cﬁgf})ﬁéjé Herem %rA}-:- o}e},gl%ﬁéroup'

T

if Siedindco i denvel tergRiends v ot af rferigrRn PATtI0RtRE PrEssRid ention.
pharmaceutically acceptable salt. 10 in more detail, the compounds of
formul&buarvedsefiotactarbck b ateane ticaer apEnbeldncashhatoms and can
”@HQ?QﬁE@%%%%MW!@@_@fahﬁ@ﬁ&@@@i&&ﬁé@ﬁf@ﬁ&ntkﬁiﬁmpﬁaﬁ&s, for
reaction conditions, (b Ak LEaGlBRGIoRT Al K QPRI oReEAER,
slgfiﬁendl n tﬁe art, Startin terjals are either commercially avallab{(?l or .
CATPBISTERSRERY By FRBIRRS BRAGE S 1E (S TGO BB S By oLy
mattivd®describbel dhtrafetdocesrpleitat tsolhiti emaf shamagranasesnb|esympmetric
byyneibads: kepwndrithanihatbe pepaiatamntlgaphpoutits difdradsubabens or

°fem§n‘%f.ef'ﬁé‘ fﬂg%%pc}}logrr{ﬂ%eggﬂ 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
metabolically labile derivatives, which are capable of producing the parent compounds of

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

A further aspect of the present invention is the process for the manufacture of

compounds of formula I as:defined above, which process comprises

a) reacting a compound of the formula II

R
/
(‘-N
.
R\a’ ‘—<——‘-‘< II
/N“(CHz)m \ —_//X

H Y

wherein X, Y, R, R! aqd m are as defined herein before,
with a sulfonylchloride or sulfamoylchloride of the formula ITI

R%-80.-Cl I

wherein R? is as defined herein before,

to obtain a compound of the formula I-B



carried out in sequential or convergent synthetic routes. Syntheses of the
invention are shown in the following scheme. The skills required for
carrying out the reaction and purification of the resulting products are
WA3ME/e3Mdse in the art. The substituents and 20 indices u$éd /HPR{Es/013072
following description of the processes havgnthe significance given herein
before unless indicated to the contrary. WO 2006/063718
PCT/EP2005/013072 -23 Scheme 1 CN NO2 VII x'N CI N CI NO \\ NR1
Ri IxIx CICNNO2 NN\/ON,RNN,RaN' Il x X1l H2N~ NH2
CH2 NH2 ON, NN LN NR ~N,R~N.R II-C?—TA\EI N R “N.R R2/ZEN
-(CH2), 2/2" ([CFI2)m\N HN/RHyYN I-EN-D C;mpounds of general
formula | can be pgg: aredl according to sche s 5 follows: WO
2006/063718 PCT/EPZ(05/013072 -24 e coupling of chldré

substituted pyridine @gﬁva}y@q@q@ razings is widely

R/ Y

wherein X, Y, R, R}, R* and m are as defined herein before, or
!

b) reacting a compouﬁd of the formula II

R
/
(‘N
./
R — I
N"*(CHZ)m \ X
/
H - Y—//
5 wherein X, Y, R, R* and m are as defined herein before,

with a chloride of the formula IV
R2-C(O)C! v

wherein R” is as defined herein before,

to obtain a compound of the formula I-B

/R
<—N
P
2 t :
R—Cy B *(:<X B
/N (CHm™\ y

10 R ,

wherein X, Y, R, R}, R? and m are as defined herein before, or



described in literature and the procedures are known to those in the art

(For reaction conditions described in literature affecting such reactions
wiEsfopexample: Comprehensive Organic Transformationsp@yipeidesiorsor2
Functional Group 5 Preparations, 2nd Edition, Richard C. Larock. John
Wiley & Sons, New York, N'Y. 1999). Z—@h1oro-4-cvanopyridine (v or
2-chlorg-4-nijtropyridine (X1 ¢ nveniently be transformed to the
respecﬁ\fgaﬁg}ﬁ%ﬁ)‘?{%ogéﬁﬂl%fﬁ/gs ?(?))rrngffér% X111, respectively, through
reaction with a piperazine derivative 1X (either cogymercially available or
accessible by methods describedin references or/by 10 methods known in
the art; as appropriate). The reaction can b camled out in the presence
or the absence of a solvent and in the pres nczéthe absence of a base.
We find it convenient to carry out the reaction+-a solvent like water
and/or dimethylformarpide (DMF) arggic_n__!_bé presence of g base like
diisopropyl- ethylamine DIFLI_E@J#T ere/is no)QarticuIar restriction on the
nature of the solvent 15 e oye ETyV'ded that it has no adverse
effect on the reaction ofthe reagents i|¥vo ved and that it can dissolve the
reagents, at least to some extent. Examples for suitable; solvents include
DMF, digléeiamethans (RaM) atiaxdatnettbeabiydrefurane (TI-IF), and the
like. There is RQ RatiHIGFeSBiGHER ¢n the nature of the base used in
this stage, and any base commonly used in this type of 20 reaction may
equally be employed here. Exanpleg-pEgtich bages include triethylamine
and diisopropyl-ethylamine, and the like. The reaction can take place over
a wide range of temperatures, and.t recise reaction temperature is not
critical %% %u}?llg\‘/elﬁ .gﬁ?%%‘i?r‘? E:l%Ilc}g)g;lf"ie)/reehient to carry out the reaction with
heatinddrebfrnsempRmpaidhs it The time required for the
reaction 25 may also vary widely, depending on many factors, notably the
reaction temperature and the nature of the reagents: A period of from 0.5

h to several days will usually suffice to,yield pyridiNe derivatives Xl or X
and XIII. b) The reduction of the cyano or nitr¢ functponality in X or XII,
respectively, carkk)e achie®ed under various r ing reaction conditions

formula Il wherein, g S 1)"ar the aminopyfiding derivatives 11-B
(compounds of fBrmula Il wihrelfi)is ). The reaction conditions for

either reaction are widelylescribed in IiteYanﬁe and the procedures are
known to those in the art (For reaction conditions described in literature

affecti n%ﬁé{%ﬂl &?ﬁ%‘ﬁ%ﬁ%@%ﬁ i%&‘?if%‘z’]}e' ﬁl ,%Q R %’p g&%‘s’%s%@ﬁ@lgrein before, or

to access the aminsmethyl’ 30 pyridine derivatives II-A (compouyngs of
T

10 d) activating a compound of the formula II
1
/R
(—‘N
o/
R —= II
\N-(CH ) *<—_< X
2/m
W v~

wherein X, Y, R, R! and m are as defined herein before,
with phenylchloroforfnate to obtain a phenylcarbamate of formula



35 Transformations: A Guide to Functional Group Preparations, 2nd
Edition, Richard C. Larock. John Wiley & Sons, New York, N?Y. 1999).
We find it convenient to hydrogenate X or XlIl over Raney Nickel or
WA Eharcoal (Pd/C) in a solvent and in the presence o YBBEI(RE 3772
an acid. We find it convenient to carry outithe WO 2006/063718
PCT/EP20051023072 -25 reaction in a solvent like methanol or ethyl
acetate. There is no particular restriction on the nature oRthe solvent to
be employed, provided that it has no adverse effec N/he reaction or the
reagents involved and that it can dissolve the reaqéftg, t least to some
QQ)? 5 ethanol, ethyl
on the nature of the

extent. Examples forsuitable solvents include: met
acetate, and the [like. Tihere is-ho particular restricti
acid used in thi"sstageiand agy base comm ed in this typd of
reaction may equally be employre-iene, & tplesf such acids include
acetic acid or HCI, and the like. the reductio be achieved through
hydrogen, however any other reducing agents employed in such reaction
might equally: b etmployer fiere, 10, Nelbier fhg precise hydrogen
pressure nor the precise reaction ?emperature are critical to the invention
The reaction can take place over Z}}V\ﬁi\q?ﬂang\?l?f temperatures, and a
wide range of hydrogen pressure. We find it convenient to carry out the
reaction with heating from ambient temperature to reflux. The time
required’?ﬁf%ﬁeﬁaigﬁ%‘iﬁffﬁ B RSO Hepending on many
factors, notably 15 the reaction temperature and the nature of the
5reagenté. W@éﬂ%@éﬂé&%@ﬁWB%IﬁO several days will usually
suffice to yield pyridine derivatives 11-A (in is 1). Starting from
intermediate XIII the chloro functionality can be tran;ﬁormed to the
respective amine by reaction with ammonia un wide range of
conditions. However, we find it convenient to@lll with ammonia in a
solvent or Witho%zo a solvént in the presenceqrapsence of copper or
copper salts. Ther%@_ articular restriction/on the nature of thg-solvent
to be employed, providedtkat it has no adverse effect on the reaction or
the reagents invéived and t%ﬁ(@m)ﬂ@%e reagents, tat least to
some extent. Examples fqg suitable solventsclude methanol, ethanol,
and the like. We find it convenient to carry out the reaction 25 with heating
from amhient t eﬁagar 308250 dC The tim req ired fcgir }he reaction
may also VAR widely, depending oR mary f& Sotably the reaction

an (& n
ing on many SCI0TS, Rotab

temperature and the nature of the reagents. However, a period of from 0.5
h faqu iffJl desired, converting the compounacﬂ)g1 tIormu?a I-A, I-B <§)r 1—8 into a

pharmaceutically acceptable salt.

10 In more detail, the compounds of formula I can be manufactured by the methods
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
by methods analogous to the methods given below, by methods described in references

15 cited in the text or in the examples, or by methods known in the art.

The preparation of compounds of formula I of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following scheme. The skills required for carrying out the reaction and
purification of the resulting products are known to those in the art, The substituents and

20 indices used in the following description of the processes have the significance given

herein before unless indicated to the contrary.



several days will usually suffice to yield aminopyridine derivatives II-C. For
reaction conditions described in literature affecting such reactions see for
example: 30 Comprehensive Organic Transformations: A Guide to
WQHYERETI&roup Preparations, 2nd Edition, Richard C. LarBeEkEFaft/013072
Wiley & Sons, New York, NY. 1999. c) Sufenamides, amides,
carbamates and urcas can be prepared from suitable starting materials
according to methods known in the archgmeedonversion of the amino 35
moiety in II-A, II-B or II-C to access s Monamides, amides, carbama
and ureas can be affected by methodls described in literature. For 2
example the conversion of the amife rivatggg Il to access con@ds I
of the general formula | is affected 20 63718 z
PCT/EP2005/013072 26 reaction of 1l with suitable sulfonyl chloridé$ or ©
sulfamoyl chlorides (compdunds of formula Ill), or with acid chlorides,
chloroformates, or car, nérnﬁ;e;qr;}'ers compounds of formula 1V), or with HN/\
isocyanates (compeunds of wa V as defined herein before), N.

R'l

respectively, in & solvent like dichlorgmethane and in the 5 presence or

the absence of a base. The %pou ds of formula Ill; IV or V are IX
commercia ﬁ/available or can be@epared by known methods. THare is

no parti restriction on the e of the solvent to be emp d,

provided th has no adversd|effgct on the reaction or the r hgents
involved and th ;iitsaan dissolve the a/g\epts, At least to some Bxkte /\
Examples for suitabitgglvents includ lgroform, or dioxane, TH'P?E\/N\Rq
and the like. There is no particular restriction on the nature of the base
used in this stage$iand any base commonl¥ used in this type of reaction XII
may equally be employed here. Examples of such bases include
triethylamine and diisopropyl-ethylamine, and the like. The reaction can
take place ower a wide range of temperatures, and the precise reactjon
temperature is not 15 critical to é[bﬁ invention. We find it convenient to
carry out t{n@z reaction with heatirig oy ambient temperature to igf|ux.
The time dequired for the reaction mdy also vary widely, dependifig®on
many f , hotably the reaction n@ﬁ;ﬁtture and the nature ﬁ%ﬁy

> a period of from-Qs o\ﬁeveral days will /\
suffice to yield % 'pe1derivatives of formyla IN!:o1r 20 reaction conditipns N
described in literatureRaffecting such reactioiis sé& for example: "R’
Comprehensivg;Qfganic Transformations: A Guide to Functional Grou&)LB

N

1

'/\N,R
I-E I-D

Compounds of generél formula I can be prepared according to scheme 1 as

5 follows:



Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New
York, NY. 1999. In order to obtain compounds of formula | wherein R2 is
woRBaRdsas defined 25 herein before, Il can be activated ureer/Eptioss13072

conditions known to those in the art. However we find it convenient to
activate the amine functionality in Il with 2|fjlﬁenylchIoroformate'in order to

oSy e LSty e cRIbAm IS ALOMNA«, ThA [RAGHER &AL idly

1'the presence or the ahsence of a solvent and/&reaég?ﬁgr
There R seie e RS BRI T OFE HERURE S SRR b 4
employedtprosiddttithatdesiabatoiativesrser et seh scHORSOLERr example:
reagengs, invglved.anskihatdteandisselusnihe magenisuaichast Greome

extent. Examples f%%d?#éﬁﬁb&% ﬁ%l]ﬁgﬁ%i'%%qg qishlaxmathanentDEMIYork, NY.

5 chlorofoFR PR, Tike: "There is no particular restriction.on tz%n an
nature tﬂ‘ﬁ%eﬂo@b@%écﬁﬁ%ﬁﬁ”éf&@%%ﬂ@ Ty g’éoé%ﬁffﬁ%l used
this typeefdeactipbanaysomaty odtemsioptitenemnid 38 dxiipes’dl suchend
bases ipgldg pysiding mﬁgsggw%gm@@mmmwmemwmmm
R

like. The féact'orgca” 1AkF, BACE QURIAVIHEBAOR B IR RILIER AL by

the préQISEELENDA éMperature is not critical to the inventiqn. We find .
10 conveniesthads &aayoiit ?ﬁ%@@é@t?&?‘iﬁﬁﬁ%@aﬁhﬁ ?FS?‘H%?& dGultin the

tempergfusente setuxabEe-\D-2006/063718 RETYEPEE0B/FESHFEcRqL 2 base.
]Eime re%érﬁgcg ﬂrc%}ﬁléﬁi%ﬁ@%m Alsenvarywisely «depentlitkg watenany/or
actors, nota the re Ct, rature an t . .
P N G i
yield thetinleminediRIEESN SRYreainRARAE I SEHTIENDY é‘?e?féﬂ%eno e soltven
15 MixturegisseatppithpaovateirbaithiomouldvetsgfiromY thasrerdiitacnr the
herein qge{ggﬁ‘?s ThsirepctionGan akeRIBnR aiaredgsidatangetotome extent.
temperatures, and %@%ﬁ{%‘g? V({x%%%lc a&ee%ﬁ&ﬁa&ﬂmﬁ%mv%ﬁne,

inventioﬁ.‘%@l? T entto carry o € reaction wjth heatin% r1;rom

ambientdaabydrafurencd FEOx arh &gk '

carrie

\ reRERF B PHE PEALETH T A120™
vary wiggly:edenresisguaadmathyisanors ndabhytheorsaetion e e fhitirepe of
,o@nd the 10 najure of hetaa0ERoAWENe ExaREIodfah fiokasasSrhltaie

0 2 : .
several cfays ill usually ., .suffice to yield comp plformula lida can take place
Compo&ﬂa@gvi’%ﬁﬁ HORTRB z%yﬁégi‘én 1&\?\7@%??%/ , can be pre P

from N-(@zecbmté@wmoﬂryw@@é%aﬁﬁaé?éah?m%rﬁaﬁ&ﬁafﬁfasp%%.g?‘%e is not
N-(4-chlgrepriginr2mybatetavie fimyiatplativmitettrasdr shareactirn avth
for exa”?l%k%gg’ R38Rt temperature to reflux. The time required for the reaction
25 may also vary Widely,:depending on many factors, notably the reaction
temperature and the nature of the reagents. A period of from 0.5 h to several days

will usually suffice to yield pyridine derivatives XII or X and XIIL

{ .
b)  Thereduction of the cyano or nitro functionality in X or XII, respectively, can be

achieved under various reducing reaction conditions to access the aminomethyl

30 pyridine derivatives II-A (compounds of formula IT wherein m is 1) or the
aminopyridine derivatives II-B (compounds of formula IT wherein m is 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
literature affecting such reactions see for example: Comprehensive Organic

35 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 X or XII 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



15 with an alkyl iodide in the presence of a strong base such as potassium
hﬁ/droxide. The resulting N-alkyl-acetamide derivatives of formula XIV are
then reacted with suitable piperazines of formula XV and fi
W&r&'ﬂ?ﬁ’?@éﬂéaved under strong acidic conditions (4N hydroc%?ﬁ%%%?%ﬁ)ﬁé%
obtain the compounds of formula lla whéfein R is lower alkyl (see
Scheme 2). 20 Scheme 2 alkyl jodide ii 11 Hv-X KOH Ry 0 XIV.\ HN
N-R' Réafiendrarolvpudiieoekeas o fEyMRSIZ90ENsESY £ Particular
PCT/ER2005i6H 30 T2 28As cfakeribieenabobe cthplomhpouridsbfhrsniigarno

of (he r%%\?gﬁé@&&%@ggéagg%nﬁ%ﬁ&w@ﬁm@m Ia thereatmERblve the
ses which.are associa *ith the m ]

of H BRI RS R b Bt Pl O anol,

5 syndrortleapsyrdhshaecseferradrEhodicalldisdsas mriehHg IKBREMPY the nature
diseases thdeenentia iageivetageckndemryady séunatiody nedd iodmtives of reaction
impair e&@a@l@'ﬂé’%ﬂ&f&%& Rientiondeficlt hyneraet ity cisardgk acid or HCJ,
epilepsy, Qiedr Fa%% r%aé'n,tmflamn%ator. ain, migraine, Parkiﬂggﬁn"; h
diseasé; _"fiﬁée' S8R, &fifiness, schiz plﬁ e A TSGR otoer
addictiordwangossitieraplowid s rieh HRGIeRRIFT erAly e SoRISESH B

10 other diseiseatioghdisghydivnen, atengy raltabgypirdisc etk ainwdymperature are
responsg s, HANgESHARMIEF AR IC ABSHUEHEIR YRR dWRRSABRGS

gastro-intestinal disorders.. The use ?ﬁ medicament fo@%ggﬁt%egftmie ntto
' t

and/or FrOVEFHBIHEBBE: ?5%?%?8rre@r?ﬁeeni Vention therefore also

relates tarphethibesersancohdirsiinn S eompRing ERsHPBE Hyrgdux. The time

defined aaveal daciepbasoacrutisialiyagceitih| depardtnpodforsdiantars.notably
15 Furthery{l ?eé@ﬁ?ﬂqgﬁégﬂ&% 10 §PRRRAHRYS AR IRTiRest APAKE{RF, YSRASd of from

15 therapeutically actjve suﬂstar;glfes, rtlcularllg as .tgeracpeutlg actiye .

substartted BTt aBnE %F“pgﬁic\elé% S R VAt 1A (mis 1)

associated with the modulation of H3

Starting from intermédiate XIII the chloro functionality can be transformed to the

respective amine by reaction with ammonia under a wide range of conditions.
However, we find it convenient to react XIII with ammonia in a solvent or without

20 a solvent in the presence or absence of copper or copper salts. 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, and the like. We find it convenient to carry out the reaction

25 with heating from ambient temperature to 250 °C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction
temperature and the hature of the reagents. However, a period of from 0.5 h to
several days will usuaﬂy suffice to yield aminopyridine derivatives II-C. For
reaction conditions described in literature affecting such reactions see for example:

30 Comprehensive Orgahic Transformations: A Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY.
1999.

¢)  Sulfonamides, amides, carbamates and ureas can be prepared from suitable starting
materials according fo methods known in the art. The conversion of the amino-
35 moiety in II-A, II-B or II-C to access sulfonamides, amides, carbamates and ureas
can be affected by methods described in literature. For example the conversion of

the amine derivativesII to access compounds of the general formula I is affected by



receptors. Examples of such diseases are obesity, metabolic syndrome

(syndrome X), neurological diseases including Alzheimer's disease,

dementia, age-related memory dysfunction, mild cognitive impairment,
WiV déficit, attention deficit hyperactivity 20 disorder, eﬁﬁ%ﬁé’ﬁow 013072

neuropathic pain, inflammatory pain, mige#ine, Parkinson's disease,

multiple sclerosis, stroke, dizziness, schizophrenia, depression, addiction,
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of obesk}etbylsslpw@@#é@smmbeﬁhﬁbmmmﬁr&aié@ ) lthéee@@@fcan take place
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inflammatory palng‘j?Jgrame Parkln on's dise se multlg1xi e sclerosis,
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obstruciyeypulmonary disease and gastro-intestinal disorders. The use of

compounds of 1o formula | as defined above for the treatment and/or

preventjon of obe {-§¥ 13 Pog! ”Ends é)@fgr%&'lgri'v&tﬂgrgﬁ\{ RUOINRIE MG

use of compounds of formu
25 herein before, I1 can be actlvated under various conditions known to those in the

art. However we find 1t convenient to activate the amine functionality in II with
phenylcnloroformate in order to access the respective phenyl carbamate of formula
V. The reaction can be carried out in the presence or the absence of a solvent
and/or a base. There is no particular restriction on the nature of the solvent to be

30 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 mclude dichlormethane (DCM), chloroform, 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.

35 Examples of such bases include pyridine, 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 reactlon with heating from ambient temperature to reflux. The
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above for the preparation of medicaments for the treatment and/or
prevention of diseases which are associated with the modulation of H3
receptors. Examples of such diseases are obesity, metabolj g%{%r)a%
Og%ﬁrﬁ]égx_), neurological diseases including 15 AIzheimeg'§%¥sease, o7
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3H-(R)a-methvlhistamine'30 Saturation binding experiments were -

formed using,HR3-CH S, p8ekifhred from N-(2-
pefformed usin df(ﬁ%?(gm%’)fi%]W@&%ﬁﬁ?ﬁ%&@ﬁaﬂ%@é‘fﬂ%%& d from N-(2

T&Kahashih K10 0 tani, H. (2003) J. Pha ol. 1
Therap@ﬂﬂmdvﬁ,rml@fsﬁa}mda.5ﬁ?&ﬁﬂs&aﬂi’ah%mﬁ{fr%%‘ﬁn%rﬁgf%h%ﬂ@éB%@H"2-
80 g prefeirtaueilsirsikgatetedetvitisikopeasingheons dotamordpy alkylation
3H(R)agMathylhisiapaiae Sy gieshesigra (rdgdabd s3% nbhotismsphgifioxide.

binding.was determjned ysing a 200 fold e: :
20061087 18 DCHEPABUEIOTI0T, 30 Mo D Qscacied it
(500 nmmhlede}'ﬁe&%tﬁéﬁeﬁ%%@%ﬁ%B&f‘rdﬁ%ﬁé{é Eafﬁ%%l%ﬁ BT ESmHee vnder
temperatties(iidieepadiibplates Shavidgdir teidethobitsin Hecamgiounds of
volumedn eachiyellwas, 25Q lwheairaubatnaasiollowed by rapid

filtration on GF/B filters (pre-soaked with 100,0 of 0.5% PEI in Tris 50 mM
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cell-harvester and the filter plates were then i washed five times with ice
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the plates were dried at 55 C for 60 min, then we added scintillation fluid

(::/Iicfrloscint 40, 40 microl in each well) and the amount of radioactivity on

the filter was determined in Packard top-counter after shaking the plates
WBRABRYEPs at 200 rpm at room 10 temperature. Binding BE%QF%%OFHWWZ

Tris-HCI pH 7.4 and 5 mM MgClI2x 6H204H 7.4. Washing Buffer: 50 mM

Tris-HCI pH 7.4 and 5 mM MgC12x6H20 and 0.5 M NaCl pH 7.4. Indirect
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compounds of the present invention exhibi K values within the range of

about 1The1ieyensiom DOErMLSsEarebio BRSPS T G Rt 2
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shows measured values for some selected compounds of the present
inventiopu &, 2ROGIOGBIBHS REF BRAOGEIOIBCE 2 B dHwTolfoningaable
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phﬁéﬁl@t@i&ﬂ%%a&&aﬂmﬁi&éd&hmb ﬂaeeﬂteiahmnmpaga’frelated memory
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20 disorder, epilepsy, 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.

25 In another embodiment, the invention relates to a method for the treatment
and/or prevention of diseasfes 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 memory dysfunction, mild
cognitive impairment, cognitive deficit, attention deficit hyperactivity disorder, epilepsy,

30 neuropathic pain, inflammatory pain, migraine, Parkinson’s disease, multiple sclerosis,
stroke, dizziness, schizophféﬁia, 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.

The invention furthet relates to the use of compounds of formula I as defined



perorally, e.g. in the form of tablets, coated tablets, dragees, hard and soft
gelatine capsules, solutions, emulsions or suspensions, rectally, e.g. in
“,@?0%1’5@39 gSuppositories, parenterally, e.g. in the form of injgtigshoos/n13072

utions or infusion solutions, or topically, e.g. 10 in the form of

ointments, ci eams or oils. The productio#Pof the pharmaceutlcal
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patient and the mode of administration, and will, of course, be fitted to the
individuZheequivermahtsfifranuh barddlikiy phasamshaenlly peareraRlesaiigpossess
dosaastX ghauiatdngital properties. Specifically, it has been found that the compounds

25  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).

Binding assay with *H-(R)o-methylhistamine

30 Saturation binding e}éperiments were performed using HR3-CHO membranes
prepared as described in Takahashi, K, Tokita, S., Kotani, H. (2003) J. Pharmacol. Exp.
Therapeutics 307, 213-218."

An appropriate amount of membrane (60 to 80 ug protein/well) was incubated
with increasing concentrations of *H(R)o-Methylhistamine di-hydrochloride (0.10 to 10
35 nM). Non specific binding was determined using a 200 fold excess of cold (R)a-



abou_t 100(_) mg, especially about 1 mg to about 100 mg, comes into
con5|d.erat|on, is Depending on the dosage it is convenient to administer
the daily dosage in several dosage units, The pharmaceutical

WREMHEEHHES conveniently contain about 0.1-500 mg, preferzbiEBEMY 3072
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mg, of a compound of formula (I. The fallgying examples serve to

illustrate the present invention in more detail. 15 They are, however, not
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form3paditFOesp- demmperaierahditiegtiixtplecents filte terierd 2bronatetd e

dr_y g&;glyéeld the title compound as yellow solid which was used

without further purification.;i(m/e): 20_7.1 30 (MH'"; 100%). WO 2006/063718

PCT/EF%%?(%%%O&%J:Z Sﬁsﬁéwlhtelfr?{wgi 2l 3.4'593@%%%&5%1%@})@1' 7.4. Washing

idin-2-yll-piperazine_an meéilat I\i
1-BrER SRomRyHaR Al BEE) A SPanEMefe S a0 apd 8 B B pREL -+
mmol) 2-chloro-4-nitropyridine, 5.75 gfiﬁ? mmol) 1-cyclo- pentyl )
piperazindizastacsg s EBS Rt SRk IggﬁWﬁﬁﬂ%ﬂWFﬁfﬁ?hQ’%lvﬁéqﬂfﬁMﬁ
angbritZnmhticaief waingeated o 1O/BtE0fOmB/ ofATte sedscipsbeatiietads were always
2{%{/&?&?&%@%%8%&%%@%&5Qsﬁﬁgh{@éﬂ@%ea& BB HERARIR3-CHO
e. The aqyeous se was _extract ' '
o et S, T o
RAMH at Kd, were incubated for 1 hour at oom temperature in 250 pl final volume in
96-well plates in presence of *H(R)o-Methythistamine (1 nM final concentration ='Kd) .
Non-specific binding was determined using a 200 fold excess of cold (R -

Methylhistamine dihydrobfomide.

All compoundswere tested at a single concentration in duplicates. Compounds that
showed an inhibition of [3%1} -RAMH by more than 50% were tested again to determine

ICxg in a serial dilution expériment. Ki’s were calculated from ICso based on Cheng-
Prusoff equation ( Cheng, ¥, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108).

i
The compounds of the present invention exhibit K; values within the range of
about 1 nM to about 1000 nM, preferably of about 1 nM to about 100 nM, 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.



is were washed twice with 10 ml NaHCO3 aq each and 100 ml NaCl aqg.
sat. and dried with MgSO4 and evaporated to dryness. The residue was
purified with columnchromatographyto,yield 2.85 g (29 %)
W?—%@?&Sﬁéhﬁyl#-m-nitro-pyridin-2-yl)- piperazine (m/e): 277.11)3(:( / -?F?Oﬂ%%?o;z
and 4.47 g (47 %) 1-(2-chloro-pyridin-4-\}-4- cyclopentyl-piperazine (m/e):
266.3 (MH™; 100%). 15 Intermediate 5 244-Cyclopentyl-piperazin-I-yl
pyri din&&_@famwglg?tmm%fg%%l@éf@l}lﬁ 8%) sor%e sé ecpte% compouXc?s of the
1myedoperviylibid-nitro-pyridin-2-yl)-piperazine and 0.285 g Pd/C (10 %)
in 25 ml methanol was treated with 1 bar hydrogen at raom temperature
for 3 h. After filtration the mixture was evap#kdiad o dryjess to yield 2.34
g 20 (92 %) of the title compound as brownish solid. (m/e)): 247.4 (MW-;
00%). Intermediate 6 Aopﬁwlitemzin-l-vl-;g)gidin-z-lamine 4-(4-y A
mixture of 5.84 g (22 mmal) 1-(2-chloro-pyridin-4-yl)-4-cyclopentyl-
piperazine, 0.8 g copper| gQwdes. k41 ml 7Mgagmmonia inmethanol was
heated to 150 C 25 for 18 h. After evaporation to dryness the residue was
purified on silica eluting With a gradient for from
dichIoromethane/methanl\(%txgﬁn&%ﬁ t3. The r(lal\%j%oration ofithe combined
product fractions yielded 1T.29G (24 %) of the title compound as yellowish
solid. (m/e): 247.3 (MH+; 100%). WO 2006/063718 PCT/EP2005/013072
-34 Intermediate 7 2- (4-CGvclopent ,l-piperazin- I-vl)-isonjcotinonifrile A
iU BF SEPERER TR0 A6y MR HETFRCARRE B et and
5 1-estyciapebiyipimbrapindidansents, D Enthas theatefiplr 80acefsicaleotepTisions for
MiXfre WasRieNBPIapRdIuIdanTReiired THepsuis andhihastesiduBrwasmple,
treated yith 100 Ml FM NSRS c%&eﬁ%ﬁ%&raﬂg Mﬁ?&%ﬁ&'%ﬁ%&%ﬁ@
et%yl Acetatd ]ﬁwe com |.n;ec? organic phases were” dried with MgSO4 and .
e \APHH e tPlIHIRSS rSBICEerS RESUSRENBNBIEFSHY fofb Woi5HBRE Gffppositories,
cqrapatmallasegrdy Salithrimién28is (NiHipn0004) fusitersebutiais @1 ®pically, e.g.
10 Cid2HAeGHEIReRtH-RReRE s Lvdpyridin-4-Al-methylamine A solution of
2.8 g (11 mmol) 2-(4-cyelopentyl-piperazin-1-yl)-isonicotinonitrile

The production of the pharmaceutical preparations can be effected in a manner

which will be familiar to any person skilled in the art by bringing the described
compounds of formula (I) and their pharmaceutically acceptable salts, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible

15 solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier matefiials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can b:e used as carrier materials for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for

20  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
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 soluf?ons are, for example, water, alcohols, polyols, glycerol and

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



in 10 ml methanol, 15 ml ethyl acetate and 5 ml ammonia was
hydrogenated over Raney Nickel with 1 bar hydrogen, at 30 C for 4 h.

wohBoaistdie was filtered and the residue was washed with 28malpethyhi3072
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acetate three times. After evaporation of the organic phase the 15 residue
was purified with preparative HPLC onTévérsed phase to yield after
evaporation of the combined product fracti i 9 e
composhi S ESTEE CRIe) 2 ?§‘%§?&§ﬁ‘b§§8}3§%ﬁ’%§ '
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mg&%?@%lg 'ggrﬁggegtﬁmﬁg,;g{mmol) 1-isocyanato-propane in 1 ml
dichloromethane was stirred at room temperature for 16 h. After
evapoiion (e SPIRUE, WRRIAKas Rtk 1) Eagthanokiacetonitlienial

and su Jectec? 0 preparative HPLC}1 U{ification reversed hass:eling e
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(2596)xahthe tillecampeuir: (iR R92i3: (atiarsL00) dassrding ot theng ©
pra %eu?lf 6%(9 r%scg%%gimi E@%&yﬁmg%sa\?&@i@m{%@ LuhehoRiding ation.

derivatives have been synthesized, from the intermediates 2, 5 Soral d
relgRetriag OB e dNHRTet SARPETHARDIR areré‘érélﬁ‘tt%rﬁg e& }?Yfla%flég 13{}%63 al dosage
exatiiples are 30 compiled in table 1 and comprise Example No. 2 to

Example No. 56. WO 2006/063718 PCT/EP2005/013072 -35 Table 1

iViH+ NoMYaheros Startirgatenatefourien by @ity e @2t oL gre
N-I2:(4-eihyl-pingy azinsk J Rwisin i eminridnigrmediate 262.36

vl)éf)eyrél%inz-yl - 12{;}%nd 2‘63.1%0pi0namide propionyl chloride
2-(4-ethyl-pipgragl 'éﬁxgi]gfzs@'é@ex&m)fsﬂat[@fﬁ@ Lipip@Eagth In more detail.
py'?ﬁég-aréylf.mer]v%zggﬁ rirrrl]t%;géﬁe?t%’ REﬁf%IJs%ngg’ in a2 E%Hgnner.

Examples

Intermediate 1

1-Fthyl-4-(4-nitro-pyridin-2-yl)-piperazine

A mixture of 2 g (13 mmol) 2-chloro-4-nitropyridine , 1.73 g ( 15 mmol) 1-ethyl-
piperazine and 0.81 g (6 mmol) N,N-diisopropylethylamine (DIPEA) in 19 ml DMF and
20 ml water was heated to 100 °C for 24 h. The precipitate was filtered off and washed
three times with 4 ml of water and dried for 24 h under vacuum to yield 2.03 g (68 %) of
the title compound as yellow oil (m/e): 236.7 (MH™; 100%).

Intermediate 2

25 2-(4-Ethyl-piperazin-1-vl) ’-vpvridin-él-vlamine

A solution 0f2.03 g ( 9 mmol) 1-ethyl-4-(4-nitro-pyridin-2-yl)-piperazine in 30 ml
methanol was hydrogenated over 0.052 g Pd/C with 1 bar hydrogen for 3 h at room
temperature. The mixture Was filtered and evaporated to dryness to yield the title
compound as yellow solid \'yhich was used without further purification (m/e): 207.1

30 (MH"; 100%).



butyramide butyryl chloride N-[2-(4-ethyl-piperazin-I-
2-(4-ethyl-piperazin-1-yl)- yl)-pyridin4-yl]-C- pyridin-4-ylamine
(intermediate 361.3 4 360.48 phenyl- 2) and methanesulfonamide

WihataeEiSanesulfonyl chloride C-(4-chloro-phenyl)-N- ~ PCT/EP2005/013072
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20

25

2-(4-ethyl-piperazin-l-yl)- pyridin-4-ylamingz(intermediate 394.92
[2-(4-ethyl- piperazin-1- 2) and 395.2 vl}-pyridin-4-yl]- (4-chloro-phenyl)-
methanesulfonamide methanesulfdnyroiddiite3 N-[2-(4-ethyl-piperazin-I-
2-(4-ethyl-piperazin-1-yl) pyridin-4-ylamine (intermediate 365.1 6 364.44
yhrpyyidinedrila3-fliere 2)yanth rerzesipstafonamide 3- flu oro
-benzenesulfonyl chloride- 2-(4-ethyl-piperazin-1-yl)- 4-chloro-N-
[2-(4-ethyl- pyridin-4-ylamine (intgpaesliate od:38019
piperazin -I-vl)-pyridin-4- 2) and 381.3 yl] -benzenesulfonamide
4-ghiorerhenzenesillipnyl L choride U,2006(063718

PLI/I:I-’ZUUb/JJ.dU 2 36 MI1i No MW Name Starting materials found
5 L12-(4- gyd S 526 fﬁpoq%ykﬂ&%r AZels }]ﬁcﬂﬁ'@di yigmingol) 1-cyclo-

(mtermedl e piperazin-I- ridin-4- 5) 398.4 7,5 4-
bePE! M@%H%?&%é%é RRFR BthY éséepmpy?e"hy‘gm]‘nei BRDMF and

12 ml water was heated to 95 °C for 3 h . After evaporation to dryness the residue was

taken up in 150 ml NaHCO‘g, aq. and 150 ml ethyl acetate. The aqueous phase was
extracted two times with 150 ml ethyl acetate each and the combined organic phases
were washed twice with IOOi‘ ml NaHCOj5 aq each and 100 ml NaCl aq. sat. and dried with
MgSO4 and evaporated to @ess. The residue was purified with
columnchromatography to yield 2.85 g (29 %) 1-cyclopentyl-4-(4-nitro-pyridin-2-yl)-
piperazine (m/e): 277.3 (M‘I«"{*L; 100%) and 4.47 g (47 %) 1-(2-chloro-pyridin-4-yl)-4-
cyclopentyl-piperazine (m/ ¢): 266.3 (MH"; 100%).

Intermediate 5

2-(4-Cyclopentyl-piperazin-1-vl)-pyridin-4-ylamine

A mixture of 2.85 g (10 mmol) 1-cyclopentyl-4-(4-nitro-pyridin-2-yl)-piperazine
and 0.285 g Pd/C (10 %) in:25 ml methanol was treated with 1 bar hydrogen at room
temperature for 3 h. After ﬁlti'ation the mixture was evaporated to dryness to yield 2.34 g
(92 %) of the title compour_id as brownish solid. (m/e): 247.4 (MH™; 100%).

Intermediate 6

4-(4-~ CVcloDentvl—DiDerazig% 1-vl)-pyridin-2-vlamine

A mixture of 5.84 g (22 mmol) 1-(2-chloro-pyridin-4-yl)-4-cyclopentyl-
piperazine, 0.8 g copper powder in 41 m! 7M ammonia in methanol was heated to 150 °C
for 18 h. After evaporation to dryness the residue was purified on silica eluting with
gradient formed from dichloromethane/methanol and NEt;. The evaporation of the
combined product fractions yielded 1.29 g (24 %) of the title compound as yellowish
solid. (m/e): 247.3 (MH™; 1@0%).



benzene 2-(4-cyclopentyl-piperazin-I-yl)- N-[2-(4-cyclopentyl- yl
pyridin-4-amine (intermediate 303.2 9 302.42 piperazin-1-y1)-pyridin-4- 5)

quﬁ) é &rﬂ@lonamlde propionyl chloride 2-(4-cyclopentyl-pipera¢idoyhizor
2-(4-

5
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30

-cyciopenl p}'ridin-4-ylamine (intermediate 10 316.45
piperazin-l-yl)-pyridin-4- 317.2 5) and VvIJ- 3l%utyramlde butyryl chloride

cyclohexanecarboxylie acid 2-(4-cydopenf)-1-piperazin-l-yl)-
(2-(4- cyclopentyl pyr|d|n -4-ylamine (Intermediate 357,3 11 356.51

pipe s v ILamge crxglﬁ)hexanecarbonyl chloride 2-
-1 2= (4- pentyl pvridin-4-ylamine

(intermediate 12 380.49 p -|- ridin-4 381,
S met uéwsﬁﬁé’i% f@%@%&@%ﬂz Sk pine 28234 15 mmo) 1-
2 mdﬁ))@emﬁémyra@lpemzﬁ ol {AME Mﬂﬁ@-%@hy@ﬁqﬁ Byhdemypeimyas
(IW%ﬁﬁ&&%&&éﬂr@ﬁdﬁpﬁﬂﬁhcﬁﬁdﬂB5“éhted with 100 ml 1M NaHCOs
PiRgr Az el beyYidin téfo(f}n%lﬂf@rrﬁr% Y'Qc)éllafén?ﬁp&%%&'xﬁ%%&%lgﬁc phases were
m i& #)chlo ide ¢ cIo ane arb(g ; a4 o (92.9) of th

i e LR NS oo B’é%w IR SAo0d of the

(uménmwaylaagrzfsohd m/e) 57% MH 1009

Intermediate 8

A solution of 2.8 g (11 mmol) 2-(4-cyclopentyl-piperazin-1-yl)-isonicotinonitrile
in 10 ml methanol, 15 ml ethyl acetate and 5 ml ammonia was hydrogenated over Raney
Nickel with 1 bar hydrogen at 30 °C for 4 h. The mixture was filtered and the residue was
washed with 20 ml ethyl acetate three times. After evaporation of the organic phase the
residue was purified with preparative HPLC on reversed phase to yield after evaporation
of the combined product fractions 1.21 g (42 %) of the title compound as yellow solid.
(m/e): 261.3 (MH"; 100%).

Example 1

1-[2-(4-Ethyl-piperazin-1-yl)-pyridin-4-yl]-3-propyl-urea

A mixture of 20.6 mg:(0.1 mmol) 2-(4-ethyl-piperazin-1-yl)-pyridin-4-ylamine, 15
mg (0.15 mmol) triethylamine and 9.4 mg (0.11 mmol) 1-isocyanato-propane in 1 ml
dichloromethane 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 HPLC
purification on reversed phase eluting with a gradient of acetonitrile / water (0.05 %
triethylamine). The combinied product fractions were evaporated to dryness to yield 7.2
mg (25 %) 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 béen synthesized from the intermediates 2, 5, 6 and 8,
respectively, and commerciﬁaﬂy available reagents listed in table 1. The examples are
compiled in table 1 and comprise Example No. 2 to Example No. 56.



14 314.43 piperazin-I-yl)-pyridin-4- and yl]-amide cyclopropanecarbonyl
chloride WO 2006/063718 PCT/EP2005/013072 37 1viIH+ No MW Name
wolsiingnaterials found cyclobutanecarboxylic acid PCT/EP2005/013072
2-(4-cyclopentyl-piperazin-I-yl) [2-(4- cyclg?entyl pyridin-4-ylamine
(intemediate 5) 15 328.46 329.4 piperaZin-1-yl)-pyridin-4- and yl]-amide
cyclobutanecarbonyl chloride cyclopggpgangecarboxylic
(4-cyclopentyl-piperazin-I-yl)- acid [2-(4-cyclopentyl pyridin-4-ylamine

(|ptemed|ate 5) 16 1 342.49 343.3 piperazin-1-yl)-pyridin-4- and MH*
71liramigde/cyclmpentanecarbonyl chloridStdstfRs (dhaterials
; i o\ . found
2+ (4-cyclopentyl-piperazin-I-yl)- cyclopehtyl yr|d|n -4- ylamlne
(in@m,deate 31 u44 5 p:perazm =yhpyridin=4=—and-345:3 | -2 —-ethyt
-butyr amide 2- B ﬁ chlorage g N %i—‘{ﬁ@é@ﬁ%—?ﬁ%&}n 1- Y -
-(4-cydlopentyl-pipérazin-I I? yr| In-4-ytamiiie- @mbmechatetﬁ)l‘l@ia%.%zém
piperaz i3 pyrierdin 6.2 yi] 2271‘353[0 benzamide '
2:fluorp-benzaybeifanicenide(4-cyclopentyl era - %g
NH[2-(4-cyclopentyl pyridin-4-ylamine (mté’m éoa% 2 19 368,46
PiperaiETE -pytu'”-q-;lllu. - 2-(4-ethyl-piperazin-1-yl)-
N-[2-(4-ethyl-piperazin-1- pyridin-4-ylamine (intermediate
3 | 276.38 | yl)-pyridin-4-yl]- 277.3
e 2) and
butyramide butyryl chloride
N-[2-(4-ethyl-piperazin-1- | 2-(4-ethyl-piperazin-1-yl)-
_ . qs _‘ _ . T . . . t
o |3s04s y1)-pyridin ;44 y11-C pyridin-4-ylamine (intermediate 3613
phenyl- - 2) and
methanesulfonamide phenyl-methanesulfonyl chloride
: 2-(4-ethyl-piperazin-1-yl)-
C-(4-c}ﬂorg—1§>henyl.)-N- pyridin-4-ylamine (intermediate
5 | 394.92 [2"(4'e,t:?’1'ilplermn“1' 2) and 395.2
y1)-pyri ml—f - " (4-chloro-phenyl)-
methanesulonaml ¢ methanesulfonyl chloride
1 - 2-(4-ethyl-piperazin-1-yl)-
-[2-(4- - -1-
N-[2-(4 ethy piperazin pyridin-4-ylamine (intermediate
6 | 364.44 | y1)-pyridin-4-yl}-3-fluoro- 2) and 365.1
benzenesulfonamlde 3-fluoro-benzenesulfonyl chloride
: 2-(4-ethyl-piperazin-1-yl)-
4-chloro-N-[2-(4-ethyl- pyridin-4-ylamine (intermediate
7 | 380.9 | piperazin-1-yl)-pyridin-4- | 2) and 381.3
yl]-benzenesulfonamide 4-chloro-benzenesulfonyl
! chloride




yl]-4-fluoro-benzamide 4-fluoro-benzoyl chloride
2-(4-cyclopentyl-piperazin-'l-yl)- N-[2-(4-cyclopentyl pyridin-4-ylamine

intemediate 5) 381.4 20 380.49 piperazin-1'-yl)-pyridin- 4

W, 2006/063718

-2-methoxy-benzamide 2-methoxy-benzoyl chloride 2- chloro

2-(4-cyclopentyl-piperazin-I-yl)- cyclopenfif-piperazin-I- pyridin-4-ylamine
n-4-yll- and nicotinamide.

(intemediate 5) 386.3 21 385.9 yl)-pyridi

¥[!J2005/013072

piperazin-1-yl)-pyridin-4-

yl]-amide

and

cyclopropanecarbonyl chloride

2]chloro-nicotihoy! chloride WO 2006/063718 PCT/EP2005/013072 38 | MH
MHYNob MW Narsestarting materials fo Hr‘i‘\]‘g[?“fhe’é%lopentyl- found
_2-(4-cyclopent I-piperazin-l-yl) 22 364.49 ! piperazin- 1 -y1)-pyridin-4-
pyridinsZ-ytamine (intemediate 5) 365,4 vg] % h(la Get gzqa@ )-
p_henyl a_LcetyIcﬂpl['rdmmyl;?of,@rﬁylclopenty 2(' fy 0 % %g‘lpe?a in-1-yl)-
piperazin-1-yl){p hyr d r'QzAﬂ E g%]r dyA@gjlré’Yfﬁﬁé‘?n‘ééf é’f’é‘%e) 2%‘5%‘@?51
3834 yipgrE-fl go cetarnfde (4-fluoro-phenyl)-acetyl 398.4
chloride 2-(4-gytiop BBy Nr{2{4a6yecapiesiinatomethyl-
Py ridinj4-ylamihergmtemediate 5) in-I-yl) e@ixgi%'él 395.3 24 394.52
piperaz and | y[L]-2-(3-methoxy-phenyl) (3-met?10xy-phenyl) -acetyl
acgetamicdechioride v 2-(4 : loni in-1-v1)
* -(4- - azin-1-yl1)-
N-[2-(4-cyclopentyl- ) ?YC opent}f pl?er ,Y
. . . pyridin-4-ylamine (intermediate
9 | 302.42 | piperazin-1-yl)-pyridin-4- 5) and 303.2
an
. ioriamid
7l proploéamx ) propionyl chloride
\ 2-(4-cycl 1-pi in-1-yl)-
N-[2-(4-cydopentyl- (. ?yc opent)f p1pjer321n .y)
, . L pyridin-4-ylamine (intermediate
10 | 316.45 | piperazin-1-yl)-pyridin-4- 5) and 317.2
: an
-b nid
7i]-butyramide butyryl chloride
cyclohexanecarboxylic acid | 2-(4-cyclopentyl-piperazin-1 ~y1)-
11 | 35651 {2'-(4~c§‘fclopentyl-' | pyridin-4-ylamine (intermediate 357 3
piperazin- 1{-y1)-pyr1dm~4~ 5) and
yl]-amide cyclohexanecarbonyl chloride
2-{4-cyclo l-piperazin-1-yl)-
N-[2-(4-cyclopentyl- (, ?yc pentyj pl? " ,Y>
, o . pyridin-4-ylamine (intermediate
12 | 380.49 | piperazin-1-yl)-pyridin-4- 5) and 381.3
a
-3-methoxy- id
yj-3-met OXY benzamide 3-methoxy-benzoyl chloride
2-(4-cycl 1-pi in-1-y1)-
- (4-chloro-pheny])-N- (' (.;yc opent}f pq?erazm ‘ 1)
(2-(4-cyclopentyl- pyridin-4-ylamine (intemediate 5)
13 | 43490 | 5T 1p o i | 435.4
Pllperaif _.~Y i:fPle 1.2 - (4-Chloro-phenyD)-
yl}-me an_‘esu onamice methanesulfonyl chloride
cyclopropanecarboxylic 2-(4-cyclopentyl-piperazin-1-y1)-
14 | 31443 acid [2-(4-cyclopentyl- pyridin-4-ylamine (intemediate 5) 3152




[2-(4-cydopentyl- 2-(4-cycl.opentyl-piperazin-1-yl)- piperazin-I-yl)-pyridin-4-
pyridin-4-ylamine (intemediate 5) 25 346.47 3472 yl]-carbamic acid

i

tyl and ester isobutylchlroformate 2-(4-cyclopentyl-pi
?ﬁ%‘ﬁentyl pyridin-4-ylamine (intemediate 5) 26 331.

piperazin-1-yl)-pyridin-4- 332.3 and yl]-3propyl-urea

1-isocyanato-propane 2-(4-cydopentyl-piperazin-1-y?)-

%Tﬁépz&}g 01.1;072

1{cycldhexyl-3}[2-(4 27 371.53 cydopentyl-piperazin-I- pyridin-4-ylamine | MH"
(intsimedisite/ 5) B8 and yl)-pyridin-4-yfiteréegimasesianato-cydohexane fyynq
CH2-(4kcyclopentyl- piperazin -I- 4 N- [ 2-(4-cyclopentyl ]-methylamine 28
33048mpiperazin=t-yh=pyridin=a=yt=pyridin-4- 71, 33L.5. 1 (intemediate 8)
and vimethyll-guf W&%ﬂ&?@% %ﬁt}réﬁ &e(’# 8’5‘6‘@%%@3 q V8-
PCT/EP2005/0120A2cr30pNT MW Nam m'aﬁmgw&t@ﬁméwgwadwte )| 3004
Cy cI%ee?%%é@ar?@g%g@q@@ﬁ%mrmclc pewdtyl-piperazin-1-
[2}(4-cy clopentyﬂ?{l&}r—,%gd.in-4-y|]-methylagg,iagbggrggrﬁgn%&%ride
cyclopentar;ecarboxylic 2-(4-cyclopentyl-piperazin-1-yl)-
(A ) idin-4- ine (i diate 5
16 | 342.49 a(’?ld 2 ’(4 ;yclopen?:y? pyridin-4-ylamine (intemediate 5) 3433
piperazin-1-yl)-pyridin-4- | and
yl]-amide . cyclopentanecarbonyl chloride
; | 2-(4-cyclopentyl-piperazin-1-yl)-
N-[2~(4-cy§lopenty‘— . pyridin-4-ylamine (intemediate 5)
17 | 3445 | piperazin-1-yl)-pyridin-4- ond 345.3
yll-2-ethyl-butyramide | ) 1 butyryl chloride
, | 2-(4-cyclopentyl-piperazin-1-yl)-
N-{z-(4-byclopenty‘~ ' pyridin-4-ylamine (intemediate 5)
18 | 368.46 | piperazin-1-yl)-pyridin-4- nd 369.2
il-2-fluoro-benzamide 2-fluoro-benzoyl chloride
| 2-(4-cyclopentyl-piperazin-1-yl)-
N~[2-(4-cyclopeﬂtY'" ‘ pyridin-4-ylamine (intemediate 5) ,
19 | 368.46 | piperazin-1-yl)-pyridin-4- and 369.2
7] -4-ﬂuorc?—benzam1de 4-fluoro-benzoyl chloride
| | 2-(4-cyclopentyl-piperazin-1-yl)-
g S - .
N-[2-(4 cyclopenty' ‘ pyridin-4-ylamine (intemediate 5) X
20 | 380.49 piperazin—1’—y1)~pyr1d1n-4~ ond 381.4
i]-2-metboxy-benzamide 2-methoxy-benzoyl chloride
2-chloro-N-{2-(4- 2-(4-cyclopentyl-piperazin-1-yl)-
. . 1. . . Ao : . d‘ t 5
21 | 3859 cyclopén‘fyl-pzperazm 1 pyridin-4-ylamine (intemediate ) 386.3
yl)-pyridin-4-yl]- and
nicotinamide 2-chloro-nicotinoyl chloride




piperazin-1-yl)-pyridin-4- (intemediate 8) and ylmethyl] -amide
cyclohexanecarbonyl chloride N-[2-(4-cy~lopentyl-
C-[2-(4-cyclopentyl-piperazin-I- piperazin- 1'-yl)-pyridin-4-

W) 2006101 yI]-methylamine 30 378.52 379.3 ylmethyl]-2-pRER{F2005/013072
(intemediate 8) and acetamide phenylacefyl chloride N-[2-(4-cyclopentyl-

C-[2-(4-cyclopentyl-piperazin-I- piperazin-1,-y1)-pyridin-4-

yl)-pyridin-4-yl[-methylamine 31 382.48 383.3 ylmethyl! -4-fluoro- MH?*
(intsnediate 8) Baghbenzamide= 4-fluoro-bertboy khekthoiide 2-(4-chloro found
-phenyl)-N-[2- [C- [2-(4-cyclopentyl-piperazin-I- (4-cycloperityl-piperazin-
yl}-pyricin-4-y—methylamine-32-455:05(intemediate-8) and 4556 .
1y)-pyridin-4-y &y crctaneRRsio-pherydy(4:-Fiekpantyl-piperazin-1-yl)-
3-methybbutyrapmiseabiutyiny chlaiitie-€- [2p(didyelbpentibpipeearidiate 5) | 3654
1-[2-(41cyclopengyl ylzpyrigin-4:ylsnethylaming 3334814%1oride
piperazin-L7yl)- yridi2r>1-4-§§l46.3 (intemediate 8) fr% yimethyl]
-3rpropyl-urea [Liispcyanato-propane 1-gyLlohexyl-3:i2rEmerazin-1-v1)-
CA [2-(4-cyclopeelrll\t&yE)“pfglecr%\cf(ljr%f1 yc,lopen_yl-lgi‘ g}?r&acz]}) -Ill%l)é-f#iridin-élj%lifs
-methylarming, 32B8EEB-388) PRy fidi Pﬁ&%ﬂé%ﬁ?m(ﬁ? ST Wnd 383.4
ylaRing
urea 1-jsocyangyti-Gytiefiexanphdaniienzy|-8ap- (4-
CA[2-(4+cyclopenpdepingeazin-I- cyclopentyl4pip@kazishényl)-acetyl chloride
yl}-pyridin-4-yll-methylamine
: 2-(4-cyclopentyl-piperazin-1-yl)-
I\I'~[2-(é%-cy§1c>1penty'1;r A pyridin-4-ylamine (intemediate 5)
24 | 39452 plperazm-L?WHhm" 1)' and 395.3
71]-2-(3-methoxy-pheny)- (3-methoxy-phenyl)-acetyl
acetamide . ,
. chloride
[2-(4-cyclobentyl- 2-(4-cyclopentyl-piperazin-1-y1)-
o5 | 346.47 piperazim1'-y1)-.py‘ridin-4- pyridin-4-ylamine (intemediate 5) 2472
yl}-carbamic acid isobutyl | and
ester isobutylchiroformate
2-(4-cyclopentyl-piperazin-1-yl)-
1—[2—(4-cyclopentyl‘— _ pyridin-4-ylamine (intemediate 5) )
26 | 331.46 | piperazin-1-yl)-pyridin-4- ond 332.3
7l -3~propyl-urea 1-isocyanato-propane
: 2-(4-cyclopentyl-piperazin-1-yl)-
1-cyclohexyl-3-[2-(4- . .y P tY : . .
i ) pyridin-4-ylamine (intemediate 5)
27 | 371.53 | cyclopentyl-piperazin-1- ond 372.3
vi)-pyridin:d-yl]-urea 1-isocyanato-cyclohexane
'1 | C-[2-(4-cyclopentyl-piperazin-1-
Nﬁ"{z"w‘."cyfc Olp enty';l. . yl)-pyridin-4-yl]-methylamine 3315
28 | 330.48 p1peraz1n~t-y)~pyr‘1dm- ) (intemediate 8) and T
vimethyl]- utyramide propionyl chloride




35 393.53 394.1 yl)-pyridin-4-ylmethyl]- (intemediate 8) and urea

isocyanatomethyl-benzene WO 2006/063718 PCT/EP2005/013072 -40

MH+ EO NAV Name Starting materials found propane- I-sulfonic acid

WO oG dfopentyl-piperazin-1 [2-(4-cyclopentyl-
yl)-pyridin-4-yl]-methylamine 368.1 36 366453 - piperazin-1-yl)-pyridin-4-

(intemediate 8) and ylmethyl]-amide pro

pane-I|-sulfonyl chloride

PCT/EP2005/013072

Ct[2-(4rcyclopentyl-piperazin-I- dimethylamine-I-sulfonic yl) -pyridin-4-yl] |yt
-meéthy|amiie aiicik2-(4-cyclopentyl 37 BBEradimteenitliate 8) and 367.8 found
11 pipegrazin-I-yl)- pyridin 4dimethylamin0 I sulfonyl ylmethyl] -amid.e oun
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(4chiotafen VB@?&%“?—% apamiide. nethanesulienyl Shloride 4 |
N-[2-(4-cyc|ope h clopentyl-pg r ze|)E1a1Im§9 400 1%1
piperazin-I-yl)- )yr o yff pyrldln 4-yl]-m % amine ’@flly fﬁyl]
(intemediate 8) a foenzenesun namide E nes |Tony hipride N-
[4L(4-cyelopentyl a2 2R piperazin: ﬁ °§6§. piperazin-1-
pipefazin:L7l)- pyiizireza pypidipy2iglarkine ihpmduidte 6)8e8 i ming 3793
" | ylmethyl]-2-phenyl- (intemediate 8) and '
acetamide | phenylacetyl chloride
N-[2-(4-cyclopentyl- C-[2-(4-~cyclopentyl-piperazin-1-
31 | 38048 piperazin-1-yl)-pyridin-4- y‘1)~pyridi'n-4~yl]—methylamine 3833
ylmethyl]-4-fluoro- (intemediate 8) and
benzamide- 4-fluoro-benzoyl chloride
: C-[2-(4-cydl I-piperazin-1-
2-(4-chloro-phenyl)-N-[2- [ (’ ?YC openty p1peraz.1n
; . , y1)-pyridin-4-yl]-methylamine
(4-cyclopentyl-piperazin- | ‘
32 | 455.05 1) din-4-ylmethyl] (intemediate 8) and 455.6
3—}7 ;iyilb%n_ R m; a 2-(4-chloro-phenyl)-3-methyl-
-methyl-butyramide butyryl chloride
' C-[2-(4-cycl 1-pi in-1-
1-[2- (4-cyclopentyi- [ (. c.yc openty: plperaz'ln
33 | 34549 | piperazin-1-yD)-pyridin-4. | 1) PYRdin-eyll-methylamine 1,
' PIP iyl SY PYI (intemediate 8) and )
P T 1™
ey : propyi-irea 1-isocyanato-propane
1 1- cyclohe)c}lfl 3-[2-(4- C-[2-(4-cyclopentyl-piperazin-1-
34 | 385.56 cyclopentyl-piperazin-1- y.l)-pyridi'n—4~yl}~methy1amine 386.4
yl) pyr1d1n—4 ~ylmethyl]- (intemediate 8) and
urea 1-isocyanato-cyclohexane
1-benzyl-3-[2-(4- C-[2-(4-cyclopentyl-piperazin-1-
35 | 303.53 cydopein'.wl’-piperazin~1~ y‘1)~pyridi‘n-4-yl] -methylamine 3941
yD)-pyridin-4-ylmethyl]- (intemediate 8) and
urea isocyanatomethyl-benzene




yi]-propionamide propionyl chloride cyclopropahecarboxylic
4-(4-cyclopentyl-piperazin-I-yl)- acid [4-(4-cyclopentyl- pyridin-2-ylamine
winiRReise 6) 41 314.43 315.2 piperazin-1-yl)-pyridin-2- age¥i8m8i6e072
cyclopropanecarbonyl chloride 4-(4-cyclopentyl-piperazin-1-yl)- N-
[4-(4-cyclopentyl pyridin-2-ylamine (interf@diate 6) 42 316.45

pipPl‘a7in-1-7|\-Inyridin-?- an317 3 d ‘\,l! I"\I lfy_rnmirln hi |fyr\l| Qn_IGrIrln \I\lf)
2006/063718 PCT/EP2005/013072 -41 1 No MW, lame Starting MH"
méférial unqNF\H’[ﬁ-(4-c‘)r4-(4-cyclope |pgf§%fﬁ- -yI) clopentyl- found
pyrldm-2-_ylam|ne (intemedia.te 6) 319.3 43 318.42 piperazin-
Hy-pyridinand ae! ,gp%ﬂ;%gn?&aeeﬁm'd%n@mx Yasetvkahlaszin-1.
cyclopentanegar E) Ic.4-(4-c clopenty rﬁgerazén 44 3 149 acid
[zt-%cygé@ggn ﬁ?fﬁ e ine (intg 8“)‘%/‘ 4 gnethylamine 368.1
piperazin-1-yl pwﬂjﬁnz-laﬁ&yﬂﬂémﬁe( yEspaataiedaasenyl chloride
N-[4-(4-cydopeqtl dnidrcysiapentyl-piperpzipednd):-qyfidiyi-chsitrine
(intemediate 6 345 3 t45344.5 piperazin-1-y1)-pyridin 2- and yl ]
-2-ethyl-butyrgmide 2-ethyl-butyryl chlor|de.[2-(4-cyclopentyl-piperazin-1-
dimethylamine-1-sulfonic L i
) y1)-pyridin-4-yl]-methylamine
acid [2-(4-cyclopentyl- . )
37 1367.52 | . " 1)-pyridin-4 (intemediate 8) and 367.3
plxpertzzlg Ty,dpyn o dimethylamino-1-sulfonyl
YAmERRY —a@1 ¢ chloride.
C- (4~c}ﬂor<§-pheny1) -N- C-[2-(4~cyclopentyl-piperazin-1-
[2-(4- cyclofaentyl— yl)-pyridin-4-yl]-methylamine
38 | 449.02 | piperazin- —yl) -pyridin-4- | (intemediate 8) and 449
yimethyl]- - (4-chloro-phenyl)-
methanesulfonamide methanesulfonyl chloride
N- [2-(4—cyqlopentyl— C-[2-(4-cyclopentyl-piperazin-1-
30 | 400,54 piperazin—1;—y1)~pyridin—4~ y‘l)—pyridi.n#l-yl]—methylamine 1011
ylmethyl]- - (intemediate 8) and
benzenesulfonamide benzenesulfonyl chloride
‘ 4-(4-cycl 1-piperazin-1-yl)-
N- [4-(4-cydlopentyl- (‘ ?yc opent)T pq?era in ‘ v1)
_ _ - pyridin-2-ylamine (intemediate 6)
40 | 302.42 | piperazin-1-yl)-pyridin-2- nd 303.4
( 4
1]- i id
7 propronamice propionyl chloride
cyclopropanecarboxyhc 4-(4-cydopentyl-piperazin-1-yl)-
A1 | 31443 acid [4-(4- cyclopentyl- pyridin-2-ylamine (intemediate 6) 315
piperazin- I-VI) -pyridin-2- | and
ylj-amide - cyclopropanecarbonyl chloride
k 4-(4-cycl 1-pi in-1-y1)-
N-[4-(4-cyclopentyl- (’ c.:yc opent){ pq?erazm . yl)
. ) L pyridin-2-ylamine (intemediate 6)
42 | 316.45 | piperazin-1-yl)-pyridin-2- ind 317.3
-b nid
yi]-butyramide butyryl chloride




cyclohexanecarboxyiic acid 4-(4-cyclopentyl-piperazin-I-yl)-

[4-(4-cyclopentyl- pyridin-2-ylamine (intemediate 6) 4 3356.51

piperazin-l-yl)-pyridin-2- and 1 357,3 yl]-amide cyelohexanecarbonyl
WO\ RH6/8637184-c) ,-clopentyl-piperazin-1-yl)- N-[4-(4-cyciopentf T/EP2005/013072

pyridin-2-ylamine (intemediate 6) 47 368.46 piperazin-1-yl)-pyridin-2- and

369.2 yl]-2-fluoro-benzamide 2-fluoro-benzoyl chloride 4

(4-0y0| )penryl-plperazm-l-yl)- N-[4-(4-cyclopentyl pyridin-2-ylamine MH"
(intgrpedigter 6) 48.:368.46 piperazin-1-yl) mutdingZmateei 369.2 yl]
-3Hfluono-benzamide 3-fluoro-benzoyl chl ride N- [4 (4 cy 1-yllclop found
p‘\] rpnfylirlin-i’- -(A r-\lr-lnnnnhll nupe{azil } _y'} p_yllunl 2 "|ai"|“|i|"‘|c:
(intemediate 6 gflf 3 49 368.46 piperazir-(4nsticlppeasiuspstaahzaifide
4-fluord-benzoyr chi e’ LB $006106 :pmlamyﬁmamsmﬁam 642
MH43 NG M2 Nam@r«gtarﬁmé)rﬁ&%@%s faups 319.3
4- 4-cy :Ippent) lyiize racine Tyydke Nridd 4- (ycl ﬁentyl pyx ridin-2- a/lamlne
(intemediate 6) 50 380.49 piperazin-'1-y1)PYHA-3¢ {2?
cyclopentaﬁecarboxylic 4-(4-cyclopentyl-piperazin-1-yl)-
w | 342,40 ac.;id [4-‘(4-c.?7clopen'ty?- pyridin-2-ylamine (intemediate 6) 3433
piperazin-1-yl)-pyridin-2- | and
yl]-amide * cyclopentanecarbonyl chloride
4-(4-cydl |-piperazin-1-y1)-
N- [4-(4-cyclopentyl- (. i:yc opent}T pq.)erazm ' yl)
, i L pyridin-2-ylamine (intemediate 6)
45 | 344.5 | piperazin-1+yl)-pyridin-2- d 345.3
an
1]-2-ethyl-b id
yil-2-ethy ueyramide 2-ethyl-butyryl chloride
cyclohexanécarboxylic acid | 4-(4-cyclopentyl-piperazin-1-yl)-
16 | 356.51 [%—(4—c§‘fdopentyl- y pyridin-2-ylamine (intemediate 6) 357 3
piperazin-1-yl)-pyridin-2- | and
yl}-amide cyclohexanecarbonyl chloride
' 4-(4-cycl I-piperazin-1-yl)-
N-[4- (4-cyclopentyi- (‘ c‘:yc openty p@erazm ‘ )]
. i L pyridin-2-ylamine (intemediate 6)
47 | 368.46 | piperazin-1-yl)-pyridin-2- 4 369.2
‘ an
1]-2-f1 -b id
7 uor? cnzamice 2-fluoro-benzoyl chloride
’ 4-(4-cyclopentyl-piperazin-1-yl)-
N-[4-(4-cy¢lopentyl- (‘ ?Yc pent)f pigera " , 0
. o o pyridin-2-ylamine (intemediate 6)
48 | 368.46 | piperazin-1-yl)-pyridin-2- d 369.2
an
1]-3-fluoro-b id
1J-3-fluoro-benzamide 3-fluoro-benzoyl chloride
: 4-(4-cycl 1-pi in-1-y1)-
N-[4- (4-cyclopentyl- (. c?yc opent}f pll?erazm ‘ yl)
) o . pyridin-2-ylamine (intemediate 6)
49 | 368.46 | piperazin-1-yl)-pyridin-2- d 369.2
an
1]-4-f1 -b id
7l uoré enzamice 4-fluoro-benzoyl chloride




and yl] -2-methoxy-benzamide 2-methoxy-benzoyl chloride
N-[4-(4-cyclopentyl 4-(4-cyclopentyl-piperazin-1-yl)- 51 380.49
13 J XD pyridin-2- pyridin-2-ylamine (intemediate 6) 3
“Rﬁzg-rr@e oxy-benzamide  3-meth.oxy-benzoyl chloride #eAeP stz
4-(4-cyclopentyl-piperazin-I-yl)- N- [4- (4-é9clopentyl pyridin-2-ylamine

(intemediate 6) 381.4 52380.49 piperazin-1-y1)-pyridin and yl]
-4-methoxy-benzamide 4-methoxy-benzoyl chloride 2- chloro N -[4-(4- MH"
4+(MeoycldpehtyPmperazin-1-yh- cyclope ntRISiBEastRkelE found
Py rld_ln 2-ylamine (intemediate 6) 53 385,9 386.3 y1)-pyridin-2-yl]- and
ni ide2fchtoro- nicOtinoyl chioride| [4-(4-cyclopentyl
4{(4-cyglopentyhpi b};&tp]lperazw 14 £L ch ngmet%%lperazm 1-yl)-
P ”gén'zﬁé@{gmﬁﬁ%{n "i‘? ?315’%-%48 94 PARAARTSEIES | 551 4
and methoxyy-g ?esfér hoxyethyl aldoroformate
1-4-(41cycope gl 4 at 9H0Baii®i tﬁf’e razifektybey-benzoyl chloride
piperazin-]-yl)-pyridin-2- pyridin-2-ylamine (mtemedlate 6) 295.33 55
395.5TvI1-3-(Z-methoxy-phenyl)- and ufea
1-lsocyanato-2} INGHDQK | 14 (ZEZ‘L (4- c elo%?ntyl piperazin-1- yl)6
Loy Piopen RIReAR ﬁgﬁﬁl;ﬁs P BREARETS GOHRAEC ) | 5314
pyrldln- amin ntem dla 394 |]a3d(1 -phenyl-ethyl)- and
yil-3 met oxy-berizamide .
3-methoxy-benzoyl chloride
. 4-(4-cycl -piperazin-1-yl)-
N-[4-(4-cyclopentyl- (. <.:yc openty. pl?erazm ’ 1)
) o L pyridin-2-ylamine (intemediate 6)
52 | 380.49 | piperazin-1-yl)-pyridin-2- 4 381.4
, an
]-4-methoxy-b id
7ij-4-me OXY cnzamice 4-methoxy-benzoyl chloride
2-chloro-N-[4-(4- 4-(4-cyclopentyl-piperazin-1-yl)-
s3 | 3859 cyclope.n’fyl‘~piperazin-1- pyridin-2-ylamine (intemediate 6) 386.3
yl)-pyridin-2-yl]- and
nicotinamide 2-chloro-nicotinoyl chloride
[4-(4-cyclopentyl- 4-(4-cyclopentyl-piperazin-1-yl)-
sq | 34845 piperazin—l.f)rl)—.pyridin—} pyridin-2-ylamine (intemediate 6) 349.4
yl]-carbamic acid 2- and
methoxy-ethyl ester 2-methoxyethyl chloroformate
1-[4—(4—cyqiopenty1~ 4-(4-cyclopentyl-piperazin-1-yl)-
ss | 30551 piperazin-1-yl)-pyridin-2- | pyridin-2-ylamine (intemediate 6) 295 33
vl] —3—(2—m§thoxy-pheny1)— and
urea .‘ 1-isocyanato-2-methoxy-benzene
1-[4~(4~cy;lopenty1- 4-(4-cyclopentyl-piperazin-1-yl)-
s6 | 393.53 pipe;azim 1-yl)-pyridin-2- | pyridin-2-ylamine (intemediate 6) 3942
y1]-3-(1-phenyl-ethyl)- and
urea (1-isocyanato-ethyl)-benzene




urea (1-isocyanato-ethyl)-benzene WO 2006/063718
PCTIEP2005/013072 -43 Example 57 3
wo sSysiapentyl-pierazin-I-vl--pyridin-4-111-1 1-diethyl-ureap-fabsidis 072
0.18 g (0.73 mmol) 2-(4-cyclopentyl-piperazin-1-yl)-p3rridin-4- ylamine
0.12 g (0.74 mmol) phenylchloroformate €hd 0.11 g (1.4 mmol) pyridine in
6 ml 5 dichloromethane and reacted at room temperature for 1.5 h and
the intermediately built Example 57
2-(4- cyclopentyl pl?era2|n -l-yl)- p1 ridin-4- yI] carbamlc aC|d phenyl ester

the solutlon was mixed with 267mg (O 36 mmol) dlethylamlne and
reactechahicom témpegature fomeb br(Afesrlopeapdrairsreaiall-Vorairéding

feﬁ&?ﬂﬁé’%ﬁ@tglﬁ@ RARRoACSIeRfHledEImane Subjecied tor tineljraedine in 6 ml
Lagﬁﬁ PLCpyrfivation. 5%%9@%9&@&%@%@wmmwly built

ace‘fonllfrl fwa radlent to yie poratl I’Od
fré%t(én@fqlepgnﬁslgmssr%%hﬂ Rt ﬁe Eﬁ%’aﬁa@é@q&e&ﬁﬁ 86//‘39 3674
AQWﬁzWQ%tmwmoM@m@n@edﬁmﬁmymm adisfoheselnisie w7 mied
(agiyaiion nwito, @@ﬁﬁﬁlﬂh K&E@ig)rmﬁﬁ%)aﬂﬂﬁl&e&tp&radmﬂ&mamadaéue16 h. After

becn %¥nthe5|%%ﬁl o Flg R q@l‘«t&?l%i i Q:&Bglﬁ*ll’m%tWXub)ected to

alagommerma avai a reagents sted in table 2& The eﬁanﬂrlp E
10 cormﬁm;é Rh@éb@@%fﬁ&%&ﬂ%’&%@%ﬁﬁl&%%e%% R 5118 8
TabtecR i/ v e\ aaeS tariel] nfstesiaoiation of the produut fractions 10.8

PiRgsiding;l-carkonvlic asisbard Gy/Eppenty e agow). [2-(4-cyclopentyl-
yI)-pyridin-4-ylamine 358.1 58 357.5 piperazin-1-yl)-pyridin-4- (intemediate
5) and yl]-amide piperidine morpholine-4-carboxylic

2-(4-cyglersatilRingeaziockdacidife(day tiopeniyhtR60.6f B8RS 47 (activation
yl)\_«H‘}ﬁ ip Iréh%rIXlll%%@grrx%PSrﬁ&'tﬂérﬂ%@&ﬁﬂg Beflvatives have been synthesized from the

15 intermediates 2, 5, 6 and 8 respectively and commercially available reagents listed in table
2. The examples are compiled in table 2 and comprise Example No. 58 to Example No.

81.

Table 2
, o1 MH"
No | MW | Name Starting materials found
piperidine-1-carboxylic acid | 2-(4-cyclopentyl-piperazin-1-
2-(4-cyclopentyl- 1)-pyridin-4-ylamine
58 | 3575 ['( 7 ? v . virpyRet _ 358.1
piperazin-1-yl)-pyridin-4- | (intemediate 5) and
yl]-amide : piperidine

m?;pizol1n¢«4;carbox?llc 2-(4-cyclopentyl-piperazin-1-
59 | 35947 | - [“',(4’%1 Openz," L | Y)-pyridin-d-ylamine 360.5
prperazin- 1‘FY )-pyridin-4- (intemediate 5) and morpholine
yl]-amide

py'rrolvldme: ! —{:arbo:c)}rhc 2-(4-cyclopentyl-piperazin-1-
60 | 34347 | *9° [“'.M'Cycl Openzf .. | v-pyridin-s-ylamine 344.1
piperazin-1-yl)-pyridin-4- (intemediate 5) and pyrrolidine

yl]-amide




(intemediate 5) and morpholine yl]-amide pyrrolidine-l-carboxylic
2-(4-cyclopentvl-piperazin-I- acid [2-(4-cyclopentyl 60 343.47

1)-pyridin-4-ylamine 344.1 piperazin-1-yl)-pyridin-4 (intemediate
“yﬂ/g?g%ﬁ?ﬁ@"ql]-amide WO 2006/063718 PCT/EP2005/013072 44>

)

Name Starting materials found 4,4-difluogg-piperidine-1-
2-(4-cyclopentyl-piperazin-I carboxylic acid [2-(4- yl)-pyridin-4-ylamine 61

A

39;.4}8 3941 cyclopentyl-plperazin-l-yl)- intemediate 5) and ME*F
Py erm -4M_Wam[qm4-diquoro-piperidine | Spehityt piperaazin-|- found
2:methyl-p|per dine-I- 2-(4jcyc carboxylic acid [2-(4- y1)-pyridin-4-ylamine out
32.3-p2-371-53-cyelopentyl-piperazin-t-7f)=—(intemediate 5y amd 2-
pyridin{4-gl]-amié-dideeyipiieedties-3-me t%;}ﬁpﬁs@ﬂaﬁqg}:plperazm-l-
2 46-5(;:y%%%2]‘3t' lepibexgieticartaxylic acidRpididp-pytinng-ylamine 68 5, |
311983 5725 byclpnaniyrhiperazina- oy @ismesliale Skand |
pyrridin{4-yl]-amide 3-me h%ﬁl_p%eéldlne 4-mzt§_y :B{Perigipe-rli- e
g- 1Af-cfyj/clopent) I%@r‘&f‘l‘ﬁ’; C@RBBxylic acid [2-(4- y(ffpp;‘?rﬁﬁngi-ylamine 64
7 | g 79 10 A | I H - n = "
ety piperidine-1- | 2-(4-cyclopentyl-piperazin-1-
o> | 37153 carboxylic acifi [2—(%- y'l)—pyridi‘n-ll-ylamine 3723
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and 2-
pyridin-4-yl]-amide methylpiperidine
3—methyl~piperidine-1— 2-(4-cyclopentyl-piperazin-1-
63 | 37153 carboxylic écifl [2~(L'1~ y.l)-pyridi'n%—ylamine 3723
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl]-amide 3-methylpiperidine
4-methyl-piperidine-1- 2-(4-cyclopentyl-piperazin-1-
61 | 37153 carboxylic aci.cl [2—(A'L— y'1)~pyridi.n-4—ylamine 3723
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl}-amide 4-methylpiperidine
2,6-dimethyl-piperidine-1- | 2-(4-cyclopentyl-piperazin-1-
o5 | 38556 carboxylic gci.d [2~(4'L— y?)—pyridi'n—&ylamine 386.3
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl]-amide 2,6-dimethylpiperidine
4-fluoro-piperidine-1- 2-(4-cyclopentyl-piperazin-1-
s | 375.40 carboxylic gci‘d [2-(1.1~ y‘l)-pyridi‘n-tL-ylamine 576.4
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl]-amide 4-fluoro-piperidine
3,3~diﬂuof§-piperidine-1- 2-(4-cyclopentyl-piperazin-1-
&7 | 393.48 carboxylic :'aci.d [2—(/%—« y'l)—pyridi.n-él-ylamine 3944
cyclopentyjl;pmerazm-1—yl)~ (intemediate 5) and
pyridin-4-yl]-amide 3,3-difluoro-piperidine




e pyridin-4-yl]-amide 4-methylpiperidine 2,6-dimethyl-piperidine-I-
2-(4-cydopentyl-piperazin-I- carboxylic acid [2-(4- yl)-pyridin-4-ylamine

t65385.56 386.3 cyclopentyl-

piperazin-l-yl)- (intemediate 5
Wﬂﬁ?afﬁqﬁi’:ﬂﬁ-amide 2,6-dimethylpiperidine 4-f|uoro-piperidir)1P§ -

2-(4-cyclopentyl-piperazin-I- carboxylic aggl-[2-(4- y1)-pyridin-4-ylamine f

66 375.49 376.4 L cyclopentyl-piperazin-i-yl)- (intemediate 5) and

P2005/013072

p_/ridin-4-yli-amidg 4-fluoro-piperidine 3,3-difluoro-piperidine-I- MH"
21(%eyclbpentybpiperazin-- carboxylic aci$ta{ng ppisymltin-4-ylamine 67 (104
3 93_».48 394.4 c_yclopentyl-plperazin-l-yl)- (intemediate 5) and
p‘":d/m 4-yi}-at .gﬁe %3-diﬂu$aﬁl-¥piperidiﬂe WO 2006/063718
PCT/EP200510%30%20125 No | MW MName, St tesials founc
4-trifluorqmeth ybaa_édfﬁyemﬁerhykﬁipedﬁi '1-ID_pi %r'ﬁ&; ac{gﬁaé)xylic acid
Y’)-(g)é/r (Q@ngylqm@ecgﬁqf)g%_[z-(mcyclc r}’en ﬁr éﬁeﬁed?ate 5) and 426.3
426.3 plpera_zm-il-gll%-é)g_r d%,rf;4 ﬁ-ﬂiﬁy&ron1é‘t‘h§?ﬁ?ﬁéﬁfﬁﬁﬁén?11-amide
octahyd_ro-qwnoq)l{?e- =2-(4-c € opentyl-piperadiiubroartbyybipavitife-(4-
z/_l -pyr|jln-4-ylztﬁ4ﬂr1éf‘6§e4ll.59 412,5 cyclopent yd-piperazin-I-yl)-
in late 5)-and :
octahydro-quinoline-1- 2-(4-cyclopentyl-piperazin-1-
6 | 41159 carboxylic afci.d [2-(4'1- y.l)-pyridi.n~4-y1amine 15
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl]-amide decahydro-quinoline
octahydro-isoquinoline-2- 2-(4-cyclopentyl-piperazin-1-
70' 1159 carboxylic e?ci'cl [2-(%— y'1)~pyridi.n~4~ylamine 4125
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
p}fridin—ﬁl—}}l] -amide decahydro-isoquinoline
3,4-dihydro-2H-quinoline- | 2-(4-cyclopentyl-piperazin-1-
21 | 205,55 1-carboxylic écid [2.-(4— y'l)-pyridi‘n%—ylamine 406.4
cyclopentyl-mperazm—l-yl)- (intemediate 5) and
pyridin-4-yl]-amide 1,2,3,4-tetrahydro-quinoline
3,4-dihydro-1H- ) )
_ s ‘ 2-(4-cyclopentyl-piperazin-1-
isoquinoline-2-carboxylic o )
' ( yl)-pyridin-4-ylamine
72 | 405.55 | acid [2-(4-cyclopentyl- . , 406.4
) , i 1)-pyridin-4 (intemediate 5) and
- ] o - 1 Y4
p1peraz'1n : yUepynein 1,2,3,4-tetrahydro-isoquinoline
yl]-amide
2~methy1-ﬁyrrolidine—1~ 2-(4~cyclopentyl-piperazin-1-
73 | 3575 carboxylic 'Iaci.d [2—(4'1- y.l)~pyridi‘n—4~ylamine 1585
cyclopentyl-piperazin-1-yl)- | (intemediate 5) and
pyridin-4-yl]-amide 2-methyl-pyrrolidine
2-trifluoromethyl- ‘ ,
o ) 2-(4-cyclopentyl-piperazin-1-
pyrrolidine-1-carboxylic L ,
, : yl)-pyridin-4-ylamine
74 | 411.47 | acid [2-(4-cyclopentyl- , , 412.4
, oo . (intemediate 5) and
piperazin-1-yl)-pyridin-4- , .
‘ 2-trifluoromethyl-pyrrolidine
yl]-amide




pyridin-4-yl]-amide decahydro-quinoline octahydro-isoquinoline-2-
2-(4-cyclopentyl-piperazin-I- carboxylic acid [2- (4- yl)-pyridin-4-ylamine 70
wolbRddstzs5 cyclopentyl piperazin-I-yl)- (intemediate 5) anplcT/EP2005/013072
py'ridin-4-111]-amide decahydro-isoquinoline 3,4-dihydro-2H-quinoline-
2-(4-cyclopentyl-piperazin-I- 1- carboxyllc %ﬁ:ld [2 (4- y1) pyrldln -4-ylamine

7 405,55 AnR A P\Iplnnanhll “'pel’aun T yl/ \IIILUnlU\JIOI.LC u} TU

MH*
pyridin{4 (Qké\? gg 1 2, 3 4- tetrahydro quwjoéuag 13 4-di e)I(d {o- IH
2-(H8ycl ntyl-piperazin-I- isoquinoline-2-car o%yrflc y pyrldln -4- ylamlnefound
72 40555 acid|[2-(4- cyclopentyl 406.4 (intemediate 5) and
piperazin-1-yl)- p_yrlgg Oﬁ&g{gaﬁydrozl(qo%mdg,le fpl&@muje
2-methyl-pyrroJ|d|n § @?entyl piperazin-I- cagpol)é 13,357.5 lic
acid752-(§8y95 - 8.5 cyclg e%}'r |per¥izm ?yl) 386.4
(intemediate 5) &ﬁdWﬂ@thP?%ﬁﬂH@ 1p. rn@ﬂ%ﬁﬂ?&‘?&‘hé irfed
2-triflugromethylpd-edopangi-pifideaziniproljdirisbioarybiyZ4l4iie47 acid
[21(4-cyclopentyl dit5) and piperazin- I-yl)-pyridin-4 EPFidin4vlamine
iorom ethyl-pyrrqliglingy Br%'is@ﬁﬂdﬁf@lo 2006{06:3AbBentyl-piperazin-1-
P(,T/EPi(;g)ggO 1§£%oxﬁ4c acﬂ{TI yb)-pyridin-4-ylamine 5923

6 . cyclopentyl piperazin- l-yl) (intemediate 5) and
pyridin- 4~y1] -amide 2,3-Dihydro-1H-isoindole
2,3- dxhydro-lndole-l- 2-(4-cyclopentyl-piperazin-1-

77 | 39152 carboxylic ac1d [2-(4- 7.1)-pynd1'n-4-ylamme 3920
cyclopentyl piperazin-1-yl)- | (intemediate 5) and
pyridin- 4:~y;l]‘ amide 2,3-dihydro-1H-indole
3-[2-(4-cyclopentyl- 2-(4-cyclopentyl-piperazin-1-

78 | 389,54 piper%zin-?~y1)—pyndm—4— y'l)—pyrxdl.néél—ylamm.e 3904
yl]-1-isopropyl-1-(2- (intemediate 5) and isopropyl-
methoxy-ethyl)-urea (2-methoxy-ethyl)-amine
azepane-1-carboxylicacid | 2-(4-cyclop entyl-piperazin-1-

2-(4-cycl 1- 1)-pyridin-4-ylamine

79 | 37153 | B (4-cyclopentyl- vUpynes 372.3
piperazin-1-yl)-pyridin-4- | (intemediate 5) and
yl]-amide azepane

i 2-(4-cyclopentyl-piperazin-1-
3-[2-(4-cyclopentyl- Y di P ami
iperazin-1-yl)-pyridin-4- 71)-pyridin-4-ylamine 394.4
80 | 395.53 | piperazin ;{ Y hPYfl (intemediate 5) and
ylJ-1-ethy -:l-p sayi-ures ethyl-phenyl-amine
! 2-(4-cyclopentyl-piperazin-1-
3-[2-(4-cyclopentyl- ( Y ) P t)lf p‘
) . '~ 1)-pyridin-4- yl)-pyridin-4-ylamine

81 | 409.53 piperazii 1; PYTh . (intemediate 5) and 410.4
YH-LM—m? OXypREny” (4-methoxy-phenyl)-methyl-
1-methyl-urea )

amine




No MVJ Name Starting materials found 2-isopropyl'-pyrrolidine-I-

2-(4-cyclopentyl-piperazin-I- carboxylic acid [2-(4- yl)-pyridin-4-ylamine
w0k /0é> 885.56 cyclopentyl-piperazin-l-yl)- (intemediate Spamgip2005/013072

pyridin-4-yl]-amide 2-isopropyl-pyrrolidine 1,3-dihydr6-isoindole-2-

59(4 cyclopentyl-piperazin-I- carboxylic aéfd[2-(4- yl)-pyridin-4-ylamine 76

1.52 392.3 cyclopentyl-piperaz intemediate 5) and pyridin-4-vi
-amide 2,3-Dihydro-IH- |50|f|dpole l%tc}% éaélrgl:jole 1- : i ]
2- (4 c clopentlyl plperazm | carbx I| Cld 2-(4- yl)-pyridin-4-ylamine 77
‘ A i ‘ emediate 5) and
yr|d|n -4-)r1]-amide 2,3- dlhydro 114- mdole 3-[2-(4-cyclopentyl-

ZKhSéWIb%My{%Wé%’M L-pipsFa ARt g HuhiAL-acetamide

y1)-pyridin-4-ylamine 78 389.54 390.4 yl] -1-isopropyl-I-(2- (mtemedlate
5) and &gp]{@p)q.oﬁ@méy _athyA) )gfe@(%l@f@ﬂ%;g&bﬁy Nesetamaide (commercially

5 am@ﬁmelr@@&mxgl(@mda&)@ cyslapsihiypiiperagins- .rml(mmrcmmpd to 150
yhoysi é%“?éﬂ%‘é&%%ﬂ?tﬁ? &3 3Z i PINAI RGN Icmlﬂ}{r&%ﬁratography on silica

(intemediate 5) a am

3 fgltw%yé‘qg 151%% ]fﬁ ! azzBrg‘inl\? (%@g@lﬁqg nt!h% qrathe& after
p|pmmumwﬁﬁw@@na@g&ﬂomﬁé&é@ﬁgf’é}g)féh@ntle compound as white solid.
yiMsethyk)-pbenyMien ethyl-phenyl-amine

10 b) Step 2: 2-(4-Isopropyl- p1perazm 1-yl)-pyridin-4-ylamine

A mixture of 2.1 g (8 plmol) N-[2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-
acetamide and 10.5 ml 4N HCl in 25 ml dioxane was heated to 100 °C for 2 h. After
evaporation of all volatiles the residue was treated with water and NaHCO:; aq. sat. and
extracted with DCM. The combined organic layers were washed with NaCl ag. sat., dried

15 with MgSO, and evaporated. The residue was triturated with DCM and dried to yield 1 g
(57%) of the title compounds as white solid. MS: (m/e): 221.3 (MH").

Example 82

Cyclohexanecarboxylic acid [2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-amide

According to the proEedure described for the synthesis of Example 1 the title
20 compound was synthesized from 2-(4-isopropyl-piperazin-1-yl)-pyridin-4-ylamine
(intermediate 9) and cyclohexanecarbonyl chloride (commercially available). MS: (m/e):
331.1 (MHM.

Example 82

3-Methvl-cvclohexanecarboxylic acid {2-( 4-isopropyl-piperazin-1-yl)-pyridin-4-yll-

25 amide

According to the pro‘.cedure described for the synthesis of Example 1 the title
compound was synthesizeci from 2-(4-isopropyl-piperazin-1-yl)-pyridin-4-ylamine
(intermediate 9) and 3-me;;hyl—cyc]ohexanecarbonyl chloride (commercially available).
MS: (m/e): 345.2 (MH).



2_—(4-cyc|opentyl-piperazin-I- 3-[2-(4-cyclopentyl yl)-pyridin-4-ylamine
piperazin-1-yl)-pyri.din-4 81 409.53 (intemediate 5) and 410.4

[]-1-(4-m6thoxy-phenyl)- (4-methoxy-phenyl)-methyl- I-me .
WB86E63718 PCTIEP2005/013072 47 Intermediate 9 PUTHEER BT

2-(4-Isopropyl-piperazin-I-vll vridin-4-}1lamigie a) Step 1:
N-[2-(4-Isopropyl-piperazin-I-yl)-pvridi ]-acetamide A mixture of 4.6 g
(27 mmol) N-(2-chloropyridin-4- yl)élﬁéfgmq?éﬁée(é@mmermally 5 available)
and 5.2 g (41 mmol) 1- (2 propel-)- plperazme in 2 ml DMF was heated to
150Q-@-foydbberRyirifipat -‘u of -tHe pyridim révivtlaroanlivh-afisicls bpdgeshloride
chromatography on silica eluting with a gradient formed from DCM (1%
NEj3xantt methahhlryigidédiaften)) eVapetiationaithdgroduct fractions
3.38 g (47%) of the title compound as white solid, MS: (m/e): 263.4

(MH+). 0kl 218-¢4ssantepypipetaaiodyylHavidiDadeydatiintcdmmercially
mle)i(\t/g gé2918 @7”@ @}%LI)ONH&% ('ér E&Pﬂ%'aﬂmr%ﬁ‘(k 4%%%&1‘)\1'10&(1{3 in 60

acetaml ‘and in 25 ml djox heated o 1

h mh@cretex}ayaf»ﬁw%?faﬂmaﬁr&efﬁ%%ﬁ?a§§ AR by dages the
NakhZio8 very talatn apdn esticicted switadsE Mt b Haeitnte d begambipgyerzanic
an?ewaﬁ&l@@ﬂw&w}{a@&gm@am srperdRdnilidg3D4 arados wifor atbccompound

ThaeS resi H? qudt K%i;g%g%bsgglw}g?d dried to yield 1 g (57%) of the

tltle compoun ds as wh m/e): 221.3 (MH+) Example 82

10(2 czl%g%,x? % @rEE )8 SBE azm 1- P a}%‘r&dm 4-v1]- ’meth}/l acetamide

propyl-piper Vit IN-4- e Ac or Ing to

procedure described for the f Exam 1 th

was syritriBSivea ford ggﬁfﬁ)@p%eraf -1y :]QI rﬂg[% dmine REHEE and
(infeTrpEdfiateno)) dnéﬁk‘ﬁ}@ttﬂﬁé&%rrﬁ’éw%w fi ‘(@d&ﬂn@r@é h. The crude
available) WS iie) bBBdsH (it cExampler8ihy on silica elutmg with a gradient

formed from heptane and ethyl acetate (0.1% NEts) to yield after evaporation of the
15 product fractions 3.3 g (50%) of the title compound as light brow oil. MS: (m/e): 303.3
MH"). "

c) Step 3: [2-(4-Cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl-amine hydrochloride

A mixture of 3.3 g (11 mmol) N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
N-methyl-acetamide and 12 ml 4N HCl in 5 ml water and 25 ml dioxane was stirred at
20 room temperature. After e\;a;ﬁoration of the volatiles the residue was triturated with a
mixture formed from acetone and dioxane and dried under vacuum to yield 2.3 g (72%)
of the title compound (intérmediate 10) as off-white solid. MS: (m/e): 261.2 (MH™).

Example 84

Cyclopentanecarboxylic agid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl-

25 amide

According to the procedure described for the synthesis of Example 1 the title
compound was synthesized from [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
methyl-amine; hydrochlori;’de (intermediate 10) and cylopentanecarbonyl chloride
(commercially available). MS: (m/e): 357.1 (MH™).



3 Methyl cylohexanecarb'ox lic acid
i2-(4-isopropyl-piperazin-1-yll-pvridin-4-vll- 25 amide According to the
procedure described for the synthesis of Example 1 the title. com
WRFLERESized from 2-(4-isopropyl-piperazin-1-yl)-pvridin-4S Ilgll%%oé/ 013072
(intermediate 9) and 3-methyl-cyclohexanecarbonyl chloride
(commercially available). MS: (m/e): 345.2 (MH+). WO 2006/063718
PCT/EP2005/013072 -48 Intermedieide85(4-C" cclooenty
ioerazin-l-yh-p resin-1-41L- methyl amlne hvdroclrlorlde a) Step 1
N-(2-ChlnieapyrigichatrNcarehylie Ride dyaluip ] > i
N-?i-g@{g;gﬁxﬂﬁp -4-yl)acetamide (commermally 5 avallable) 9 8¢ (17 6

mmol) pulverized KOH and 4.1 ml (6.4 mmol) methyl iodide in 60 ml

acetong was, stirtediat room te%?!ﬁﬁ%@f&?%@yﬁﬁ@!x@&%&ﬂﬂm eh&dltle
volatileSthe °r %8 as taken up In c\%ter ar} extracte :

th ethyl
5 aé@f&i@@ﬁé"éﬁ)ﬁiﬁﬁh@ﬂzﬁﬂg%?ﬁﬁ 12l eFEUORR THEES V\ﬂ%ﬁnﬁ/%é Eygqr%n-é vil-
evapibytediteyhett qll oridois aometiat d0d orpdunethuk orbsresionyl
M1 6mde Y Bttt dvARuBIE SIE: Zin/e): 385.2 (MH™).
N-[2-(4-Cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-N-methyl-acetamide A
mixture of 4 g (22 inmol) N-(2- chIoroEpmg';@g% yl)-N-methyl-acetamide and
3.5 g (23 mmol) 1- (cyclopentyl) piperazine was heated to 120 C for 24 h

10 \ iaide; yield after evaporation of the 15 product fractions 3.3 g (50%) of
the title compound as light brow oil. NIS; ): 303.3 (M te
[2-(4- cmémglﬁpfﬁér%fﬂﬁé%dﬁiﬁ& zg %ﬁé’fﬂy‘?ﬁ#&@%’ifé}% ﬁlgnélﬂe
A soixtpercf8a8 gr(flisandohom [2-(4- cyclopentyl piperazin-1-yl)-pyridin-4-yl]-
N-[2ef Il)iﬁlﬁi%%%d@ﬂ%@&é'ﬁrhbéﬂnﬁé&i&@ié))éﬂrdhéymelﬁthtamﬁei&ndde

12 ml 4N HC In 5 ggl was stirred at 20 room
ter(rﬂgg} %f%a e’?mea\ll/)a;?ora ?fhe Vol i\</?f_rl‘§the residue was triturated

with a mixture formed from aceto andagilox ane and dried under vacuum
Lto yield 2.3 g (72%) of the title co BSTRE (htermediate 10) as off-white
solid. MS (m/e): 261 2 (MH+ Example 34 Cr Ioentaneﬁ:

I’bOﬁ/hC acid

AEOC

a) Step 1: N-[2-(4-Isopropyl-piperazin-1-yl)-pyridin-4-yl] -N-methyl-acetamide

A mixture of 4 g (22 fnmol) N-(2-chloro-pyridin-4-yl)-N-methyl-acetamide and
2.8 g (22 mmol) 1-(2-propyl)-piperazine was heated to 120 °C for 24 h. The crude
20 product was purified by flash column chromatography on silica eluting with a gradient
formed from heptane and ethyl acetate (0.1% NEts) to yield after evaporation of the
product fractions 2.5 g (41%) of the title compound as light brow oil. MS: (m/e): 277.2

(MH").
b) Step 2: [2-(4—Isopropy1-piperazin-1-y1)«pyridin~4—yl}~methy1—amine hydrochloride

25 A mixture of 2.5 g (9§inmol) N-[2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-N-
methyl-acetamide and 10 ml 4N HCl in 5 ml water and 25 ml dioxane was stirred at
room temperature. After evaporation of the volatiles the residue was triturated with a
mixture formed from acetone and dioxane and dried under vacuum to yield 1.8 g (76%)
of the title compound (intermediate 11) as light red solid. MS: (m/e): 235.2 (MH™).



WO} Lte 10) and cylopentanecarbonyl chloride (commia

5

10

15

According to the procedure described for the synthesis of Example 1 the
titte compound was synthesized from
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]- methyl-amine; hé(f{g%%%%%eo -
available), MS: (m/e): 357.1 (MH+). WQ. 2006/063718
PCT/EP2009/013072 49 Example 85 3 Methyl cyclohexanecarboxvlic

acid [2-(4-cycloentvl-ierazin-I-l-pyridireenpkk Shethyl-amide According to

the procedure described for the synthesis of Example 1 the title 5
coygetntl wesisyathesized fromid [2-(4-isopropyl-piperazin-1-y1)-pyridin-4-yl]-
[ZEE%Eﬁﬁ_mthyl-piperazin-l-yl)-pyridi.n-4-y|]- methyl-amine;

hydrochloride (intermediate 10) and 3-methyl-cyclohexanecarbonyl

chloride (commmercilly AR M AiEk 385 A0 Faapele B

Cyclohexanecarboxylic acid 2-(4-cyclopenty., . . 1
PSP AS TRRCART 1210 ARE BB AP id s pding e -methyl-
desuiitdy fordhlersynthusisodiasarhplad Xivecthid-csiphrianerahgny! chloride
synthasizedalFemddaiesonansyl Fsperavinyl)-pyridin-4-yl-

methyl-amine hydrochloride (intermediate 10) and cyclohexanecarbonyl
chloride (commercially available). M&afipleBs371.2 (MH). 15 Intermediate

1]. [' (4-Isopropyl-piperazin-I- 1)-pyridin-4-vll-methyl-amine hydrochloride a)

Step 1Nz 4alsonerylipiperaz B skodnuridin ArvlN-methil-acetamidel-amide
A mixture of 4 g (22 in.mol) N-(2-chloro-pyridin-4-yl)-N-methyl-acetamide

and 2.8 g (22 mmol) 1-(2-propyl)-piperazi : :

The crib e S0 A R B A e A S ERELiRs bl
si|maﬁﬁ%Wﬁvélf&f‘a&%%ﬁ%&a-e(&#8&{?@&8%%&'i%rg%‘égé‘%é% rgpethyl-
NEt8)rohyiétdchfteideVaperatidintsfitheanst opitiohdrantienbans ghlatide (iospmercially
the sitgiempeund,/as gt bxowrpil. MS: (m/e): 277.2 (MH1). b) Step 2:
[2-(4-1sopropyl-piperazin-I-yl)-pyridin-4-yll-methyl-amine hydrochloride 25

A mixture of 2.5 g (9'mmol) N-[2-(4-i%ﬁq>£gxlgpiperazin-I-yI)-pyridin-4-yI]-N-
methyl-acetamide and 10 ml 4N HCI in 5 ml water and 25 ml dioxane was
stiged af; foom (empsralurer Afler,eyanaeiipnahie. volaties dhe ssidteyl-

was triturated with a
amide

A mixture of 20 mg (0.08 mmol) [2-(4-cyclopentyl-piperazin-1-yl}-pyridin-4-yl}-
methyl-amine hydrochloride (intermediate 10), 46 mg (0.08 mmol) diphosgene and 31
mg (0.3 mmol) NEt; in 1 ml THF was treated with 43 mg (0.5 mmol) piperidine
(commercially available) and stirred for 30 min at room temperature. After evaporation
of all volatiles the residue was taken up in methanol/DMF and subjected to preparative
HPLC purification on reversed phase eluting with a gradient of acetonitrile / water (0.05
% triethylamine). The combined product fractions were evaporated to dryness to yield
15 mg (52 %) of the title coimpound as white solid. MS(m/e): 372.1 (MH"; 100%).

Example 90

Pyrrolidine-1-carboxvylic acid [2-(4-cyclopentyl-piperazin-1-yl) -pyridin-4-vl]-methvl-

amide

According to the procedure described for the synthesis of Example 89 the title
compound was synthesized from [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-

30  methyl-amine hydrochloride (intermediate 10), diphosgene and pyrrolidine

(commercially available). MS(m/e): 358.0 (MH; 100%).



mixture formed from acetone and dioxane and dried under vacuum to
yield 1.8 g (76%) of the title compound (intermediate 11) as light red
woideMDigM/e): 235.2 (MI-It). WO 2006/063718 PCT/EP2G&>/3P36bEA 13072
-50 Example 87 3 Methyi cyclohexanecarboxyllc acid
2-(4-isonropX1-ioerazin-I-vi)-pyridin-4-vii- |1nethyl amide According to the
procedure described for the synthesig gnple 1 the title 5 compound
was synthesized from [2 (4- |soprop plpgrazm 1-yl)-pyridin-4-ylj-methyl-
[ thI -C clohexanec

iethah ek oxyllc acld [2 (4.|sopropyl pl erazin-I-vl)- '
r|d|n 4-vl]-methyl-amide 10 According to the procedure described for the
synthegiscof Exgople priveditte deprripelifd thasaythtisissitBrafrpha 89 the title

5 E2ct64n B QtWelsQ iRRrgRd ﬂt)ri@){ﬁlqmt@dyﬂpmﬁﬁlﬁrp@mﬂﬂe hytrpefiliiride yl] -
inter iate n oh 0 r e oro-piperidine
AR e NS e ﬁ@té 5%535'9 I e piperid
ad@{?ni‘&‘iévgbbﬁ@ﬂtf} lﬁtpM%(i’ﬂ/le \ﬂ%)yr(iMTﬁu ]ﬁpr{‘i thvl- amide A mixture
of 20 mg (0.08 mmol) [2-(4-cyclopentyl-piperazin-l-yl)-pyridin-4-ylj-

methyl-amine hydrochloride (interm &R EGE 40 mg (0.08 mmol)
dlphosgene and 31 mg (O 3 mmoI) 1\ Et3 inlml THE was treated Wlth 43

min at room temperature After evaporatlon of aII volatlles the reS|due
10 was takercondingrmethapoltBee dexdriodsjdotabictoyptpar afiisanmypg Cthe title

po%gféq@etrﬂgﬁa@yﬁrﬁe@zmﬁ@ﬁﬁ%t m&@ag,tr?ﬁwwtap@m@rﬂm v;{@?r
re e.com |n roquct,rkac . ale
? ¢/ Lyg] (;_)Lr%ao éng;rj 0? Al nd &)ct{r%ﬁtxv ?ﬁﬁcﬂi&g%

to‘B e %“%8“

et e ompound as white solid.

MS?(frﬁ?é‘)e ﬂaﬁmwli (e R rth é’%b Pyrrolidine 1 carboxylic acid
[2-(4-cyclopent ly- |perazm [-vl)-t+yridin-4-yll-methvl- amide According to
the procedure described for the syntﬁé@?@éﬁ Pxample 89 the title
compound was syntheS|zed from

i) -pyridin-4-v11-1-methyl-urea

According to the pro&edure described for the synthesis of Example 1 the title
compound was synthesized from [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
methyl-amine hydrochloride (intermediate 10) and isocyanato-cyclopentane
(commercially available). MS: (m/e): 372.3 (MH™).



30 methyl-amine hydrochloride (intermediate 10), diphosgene and
pyrrolidine (commercially available). hIS(m/e): 358.0 (MH+;100%). WO
2006/063718 PCT/EP2005/013072 -51 Example 91 44 Diflugro

WO BRI 8carboxylicacid[2-(4-cvclopentvl-piperazin-1-yl)-py b Ao 13072
-methvl-amide According to the procedure,described for the synthesis of
Example 89 the title 5 compound was synthesized from
[2-(4-cyclopentyl-piperazin-l-y1)-pyridikamdsid A methyl-amine hydrochloride
(intermediate 10), diphosgene and 4,4-difluoro-piperidine (commercially
availabtg)mMSie e RO Snidih L8R %o)l Fexamiple QRZeRtContl blexyhufactured in a
1-L%h(§-gé{8lo§%n;[ kgi_perazin-l- - idin-4-I-I-meth1-area 10 According to the
procecfure escribed for the synthesis of Example 1 the title compound
was synthesized from ]2-(4-c),clopentyl-piperazin-1-yl)-pyidi;feyl]-
mz%#é]gﬁ]ﬁse hydrochloride (intermediate 10) and T
isocyanato-cyclohexane (commercially available). MS: (m/e'l: 386.4
(MES kample 93 15 3
Gydoyent}1-1-[2-(4-C cloo.entyl-piperazin-I-v1)-pyridin-A-yblé-) -methy%— a
AcSorEmprity ?ﬁ‘B&éoﬂ?e described for the synthesis of )i%rrﬁléle Qﬁ? me
titte compound was synthesized from 5
[2- (iesseipseaiipie|spatasin- |-yl)-pyridin-4-yI]- methyl-amineAydRchiofida 8
(intermediate 10) and isocyanato-cyclopentane (commerciall availableg.
M SLectied h3d®s (MH'). WO 2006/063718 PCT/EP20055/GQ§\(IWQ 5700 mg
Example A Film coated tablets containing the following ingredients can be
maRufadinedBih a conventional manner: Ingredients Per thbfenKerndf-0 mg
Compound of formula (1), 10.0 mg 200.0 mg Microcrystalline cellulose
23.50uigrh5arohglatiese hydrous 60.0 mg 70.0 mg 125mg 170 mg

Magnesium stearate 1.5mg | 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl ceﬁulose 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
Titanium dioxide 0.8 mg 1.6 mg

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

mixture is granulated witha 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 th‘ga above mentioned film coat.



Povidone K30 12.5 mg 15.0 mg Sodium starch glycolate 12.5 mg 17.0
mg Magnesium stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg 350.0
Wg%odg}ﬂg}ggat: Hydroxypropyl methyl cellulose 3.5 mg 7.0 Bgr/ep2005/013072
olyethylene glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxyde
(yellow) 0.8 mg 1.6 mg Titanium dioxide50.8 mg 1.6 mg 5 The active
ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution%@lﬁﬁnylpyrrolidone in water. The
granulate is mixed with sodium starch glycolate and magesiumstearate
and cofppebsatitriziold thefalybizineretiguo Gay e spentiveir etie @
kempishara dagauared with an aqueous solution / suspension of the above
mentioned. film coat. WO 2006/063718 PCT/EP2005/013072 53 Example
B (ﬁ@%@;‘tscontaining the following ingredients can he manufacture tassule
conventional manner: Ingredients Per capsule Compound of formula (1)
25@omgo&x?%%8r§r§9a‘%xmg M_aize starc_h 20:0 mg Talc 5.0 mg 5 Thgs.0 mg
components are sieved and mixed and filled into capsules of size 2.
Exgargpolseec Injection solutions can have the following composition: 150.0 mg
Compound of formula (I) 3.0 mg Gelatine 150.0 mg Phenol 4.7 mg

fcc)ﬂ#]é}ryeg%kc)gnate to obtain a final pH of 7 Water for injection solutioftscag,

Talc 5.0 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 j to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



WO 2006/063718 PCT/EP2005/013072 54 Examle D Soft gelatin
capsules containing the following ingredients can be manufactured in a
conventional manner; Capsule contents Compound of formula (1) 5.0 m

WOMBH A 8.0 mg Hydrogenated Soya bean oil 8.0 mg Pgrct]é 2005/013072
hydrogenated plant oils 34.0 mg Soya bgan oil 110.0 mg Weight of
capsule contents 165.0 mg Gelatin capsule Gelatin 75.0 mg Glycerol 85
O,Q 32.0 mg Karion 83 8.0 mg (dry Exatayle Ditanium dioxide 0.4 mg Iron
oxide yellow 1.1 mg 5 The active ingredient is dissolved in a warm melting
of the aibriigiRdigRiseanchidinsingixiufelisitedintedioft getatin rapsligyred in a
ofc% Qgggg%a rﬁg&.e‘[l',he fiIIed_ soft gelatin capsules are treated according
to procedures typically used in the art. WO 2006/063718
PCJ&%%OQ)%QQI%O?Z -55 Example E Sachets containing the following
|ngre8|en@[s ¢an be manufactured in a conventional manner: Compound of
formula () 5 fg actose, fine powder 1015.0 mg Microcrystalline
celﬁ]ﬂgge ;‘Ré/) Qgﬁha% ) 1400.0 mg Sodium carboxymethyl celluloze ™
14.0 mg Polyvinylpyrrolidon K 30 10.0 mg Magnesium stearate 10.0
FlaVBiaihY &dditives 1.0 mg Eme

Hydrogenated Soya bean 6il | 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
Glyceroi 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 procedures typically used in the art.



5 The active ingredient is mixed with lactose, microcrystalline cellulose
and sodium carboxymethyl cellulose and granulated with a mixture of
olyvinylpyrrolidone in water. The granulate is mixed with '
W&éﬁ"rﬂ?@%ﬁd flavouring additives and filled into sachets. Sé? %%%W&smz
amended 12.10.2006 Claims 1. Compouwsgls of the general formula F2' N
RZ Z\ tel-(CH2)m \ x ~ R.Y | 5 wherein R is hydrogen or lower alkyl; R’
is lower alkyl or C3-C7-cycloalkyl; XExamuzead Y is C, or Y isNandXisC; 10
misO or 1; Z is, C(O) or S02; R2 is selected from the group consisting of
lower adisyhe&3<aTanliani BRoGhaikinytidowerhbiogemaiighmksiie s
hy%@gﬁ@gg&l lower alkoxyalkyl, C3-C7-cydoalkyl or C3-C7-cycloalkyl
substituted by phenyl or lower alkyl, is lower C3-C7-Cydoalkylalkyl,
unsubstitute enyl or phenyl mono- or disubstituted by lower alkyl,50.0 m
Iov%prmgl%?(ﬁ%g?gg%r% é@?ower halogenalkyl, lower phenylalkyl wherein i

the phenylring is unsubstituted or mono- or disubstituted by lower @/l mg
Ioﬁgfaﬁ%xﬁ%ﬂgé% or lower halogenalkyl, 20 unsubstituted pyridyl or

%%{%&g%gﬂgﬁ%%g f’qﬂ%&@@ﬁ%ﬂ@ﬂw lower alkoxy, halogen gy o mg

Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 ‘j 10.0 mg
Magnesium stearate ‘1 10.0 mg
Flavouring additives 1.0 mg

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

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and flavouring additives and filled into

sachets.
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case Z is C(O), R2 can & g
AMENDED SHEET ~? -57- R3 is hydrogen or lower alkyl; R4 is selected
from the group consisting of lower alkyl, C3-C7-alkenyl, C3-C7-ailonyl,
lower alkoxyalkyl, 5 C3-C7-cycloalkyl, C§5C7-Cydoalkyl substituted by
henyl, lower C3-C7-cycloalkylalkyl, unsubstituted phenyl or phenyl
?E%‘h go?’ﬁﬁgﬂ?ﬁisﬁtﬁ?@a%y lower alkyl, lower alkoxy, halogen or lower -
halogenalkyl, or lower phenylalkyl wherein phenyl is unsubstituted or
mono- or disubstituted by to lower a@%!%s\/ver alkoxy, halogen or.lower
halogenalkyl; or R3 and R4 together with the nitrogen atom to which they
are at&otogdondsothegenera) foumidmbered heterocyclic ring optionally
containing a further heteroatonm selected from nitrogen, gxygen or sulfur,
said heterocyclic ring being unsubstituted or substitutefifby one, two or

three groups independently selected from lower alkytNo lower allcoxy,
oxo, halogen and halogenallcyl, or being condenged with a phenyl or

-~ cyclohexyl ring, said phenyl or cydohexyl ring being_unéubstituted or .

substituted by one, two or three groups indepengently selected from .
‘lower alkyl, lower alkoxﬁ,"ﬁangen and halo ikyl; and '
pharmaceutically.aeceptable salts-{igpf;2Q 2. ¢ ¥mpounds of formula |
according to claim 1, wherei /ﬁ%',is C3-C7-cygleatkyl. 3. Compounds of
formula | according td claims™ or 2, wherein R' is ethyl or isopropyl. 4.

. Compounds of formula | according to any of claims 1 to 3, wherein‘m is 0.

5. Compounds of formula | according to aqiy of claims i to 3, wherein mis
1. 25 6. Compounds of formula | according to any of claims Ito 5, wherein
R is hydrogen and R2 is selected from the group consisting of lower alkyl,
Ebet?%lalkenyl, C3-C7-alkinyl, lower halogenalkyl, lower hydroxyalkyl,
lower alkoxyalkyl, C3-C7-cydoalkyl.or C3-C7-cycloalkyl substituted by -
ﬁhenﬁ,-MQEW@%lmkyl, 30 unsubstituted phenyl or phenyl
mono- or. disubstituted by lower alkyl, lower allcoxy, '
R'  is lower alkyl or Cg-Cy-cydoaﬂ(Y{; . : '

" X isNandYisG, or

Y 1s N‘and XisGC;
m -isOorl;
Z  isC(O) or SOz

Ri s seiecfed from the group consisting of lower alkyl, Cs-Cy-alkenyl, Cs-Cy-alkinyl,
lower halogenallyl, lower hydroxyalkyl, lower alkoxyalkyl, o :
Cs-Cy-cycloalkyl or C;—C7-cycloalkyl substituted by phenyl or lower alkyl,
lower Cs-Cr-cycloalkylalkyl,: '
unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl, lower |

 alkoxy, halogen or lower halogenalkyl, |
lower phenylalkyl wherein the phenyl ring 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 Z is C(O), R? can also be lower alkoxy or lower alkoxyalkoxy;

AMENDED SHEET




NDED SHEET G ?24W2 gen or lower halogenalkyl,
phenylalkyl wherein the g nsubstituted or mono- or
disubstituted by lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
unsubstituted pyridyl or pyridyl mono- or&&ubstituted by lower alkyl, lower
alkoxy, 5 halogen or lower halogenalkyl, and -WW, or, in case Z is C(O),
R cafs diptrogsnowdeveskalkybr lower alkoxyalkoxy. 7. Compounds of
formula I according to any of claims 1 to 5, wherein R2 is selected from
e grasipelecsdifiong the lgvoapaiteytisti8g®f-alkenyl, C3-C7-alkmyl, 10 lower
haIogqg@)éyiug.g\,/\@sr_&ygmgx%mlr@N%I}quyalkyI, C3-C7-cycloalkyl or
C3-C7-cyclogikylsubstituted by phenyl or lower alkyl, lower
C3-C7@(¥WI6@W t, lower phenylalkyl wherein the phenyl ring is
unsubstit@edyclontihdCof disyieatiatbenbstiteRé PARPENBWer alkoxy,
halogqavogrlg\;uepa%mmm& unsubstituted pyridyl or pyridyl mono- or

ST . e .

alkoxyalkexy belagemasdanas gFRRie s 8Ecording to any of claims 1 to 7,

- whereip e sheefhiigtiwiteraithshenylis sossistinatal towernalkgt, disubstituted by

10

valolkyiand-lonaraikarosalksl RS Katspairas 4f formula |

C3-C7sg
dllng to any of claims 1'to 7, Wherein R2 is lower phenylalkyl wherein

accor

B e e

la |
accord%@@hﬁ?%ﬁﬁ@ﬁﬁ%’éiﬁf@ﬁ\ﬂﬂg@ﬂlﬁQﬂ’é{)“-‘lﬂﬁglﬁm%ﬁ?ﬁ%af?ﬁn selected

- are as gefinstripaiabnyge’ vildlforsyid rts afyidioring beicgndmpsatuted or
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claim *QupdiGLENbR3RANE bR YRl ddepenaLalp Qi daed War lower ali,
according to'claim’10, wherein R3.i §s&r

0 or lower alkyl and,R4.s -
selectd PN AKAY PO AR AN é‘@%ﬁyﬁfégsaz]_cg&eﬁgﬁfdm T2 phenyl or
C3-C7-atklolyixjbrieg, atidphakyl of sydvbeylsnRyreng emmutibamg pr substituted
substityedday 3o Bhah uiesGRdeptndidaliejtatil fns bbettutigl, lower alkoxy,

phenyl or.phenyl motto- or gisubstituted by lower alkyl, lower alkoxy, 3’
AME.N§§§5%§%% ’ . -

“and 4pharm‘5ceutica11y acceptable salts thereof. 4
2. Compounds of formula I according to claim 1, wherein R' is C5-Cy-cycloalkyl.

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

" isopropyl.
4. Compounds of formula I according to any of claims 1 to 3, wherein m is 0.
5. Compounds of formula I aééording to any of claims 1 to 3, wherein m is 1.

6. Compounds of formula I according to any of claims 1 to 5, wherein R is
hydrogen and R?is selected from the group consisting of lower alkyl, C3-C7-glkeny1, ‘
Cs-Cy-alkinyl, lower halogenalkyl, lower hydroxyalkyl, lower alkoxyalkyl,
Cs-Cy-cycloalkyl or Cs-Cr-cycloalkyl substituted by phenyl,
lower C3-Cy-cycloalkylalkyl,
unsubstituted phenyl or phenyl mono- or disubstituted by lower alkyl, lower alkoxy,

AMENDED SHEET




’ 6W59 halogen or lower hal 6l lower phenylallryl wherein =
phenyl is unsubstituted or mono- or disubstituted by lower alkyl, lower
alkoxy, halogen or lower halogenalkyl. 13gCompounds of formula |
according to claim 10, wherein R3 and R4 together 5 with the nitrogen

Niﬁ@géﬁ MW&WEM@g@aE@I;hed form a 4-, 5-, 6- or 7-membered
et ﬁymgn Aienal é;gﬂéﬂ#l;ﬁﬁéalsf%ﬁ%s@ﬁﬁ%@%@m&%eSI‘E‘cﬂs‘;EBEHtuted by

nltrog n, ter IC rin ing unsubstituted or
Lomexialkeh Gh%lk%’ é‘?l?ﬁ?éé’ ‘Nﬁ%g:#ﬂgﬁﬁihgitly selected from
Iomabedkyhebpm@koxpynﬂwl haforren disdbbtitotpdrintkgivearaigihdower alkoxy,
qﬂmﬁﬂ%qmﬁ %ohexyl ring, said phenyl or to cyclohexyl

s

&ing unsubstituted or substltuted by one, two or three groups
ndently selected from lower alkyl,. lower alkoxy, halogen and

ol by omeel & i @@b&nmﬁimhgflmalhq%@dmg%& &faims 1 to

. 6, wherein R2 is unsubstituted phenyl or phenyl mono- or disubstituted by

lower alkyl, lower alkoxy, halogen or lower halogenalkyl. 15 15..

Compbuempsiods affomussrtisersiagy) orermbdains 140 ﬁfl’fé?@ﬁﬁ‘lzﬂs is sdected

- $9rh tAE gfoRp BORISE fdﬁwﬁm@l;@mmn&ﬁﬂy@tdﬁm@uo 14,
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here is C | %;ﬂ%@rdmg to any of clalms

v?ﬁeré‘(li%)‘% 8 E)%%E}%I E%I—E{m%k Qmpounds ormula
K Goctan e S PR B B BP AR 1,

ﬂkﬁﬁepmjr(dﬁ@f:foaﬂaﬂhﬂt}accordmg to any of claims | to 17, wherein Xis C

30(er"; 'ﬁehlyl QQH}PQH"{% gﬁ&ﬁ}'ﬂﬂ@& %’fﬁ@ﬁqm&@}mxﬂaﬁf‘&%@sumted by
Com undsﬁaﬁormula | according to

drog
iﬂ&‘leéf ‘?{%% ﬁ?’R°Fsl°Pﬁ%’i B MVENDED SHEET
msubmuteé@mybmpméwdeﬂm@nwba&ﬁ?éuhg homiemalieyl, loarexallexy,
S RWeraRSHAS and -NRRY, or, in case Z is C(O), R2 can also be lower .

EE(IZB tfgwgrp&azmﬂ{a@ pyridin-4-yl]-3-propyl-urea,

8. Compounds of formula I according to any of claims 1 to 7, wherem R?is selected
from the group consisting of lawer a].kyl C3—C7-cydoalky1 and lowet alkoxyalkyl

9. Compounds of formula I according to any ¢ of claims 1 to 7, wherein R? is lower _
phenylalkyl wherein phenyl is unsubstituted or mono- or dxsubsumted by lower alkyl
lower alkoxy, halogen or lower halogenalkyl. :

10. Compounds of formula I according to any of claims 1t07, wherein R? is
-NR’R* and R? and R" are as defined in claim 1. ‘

1L Compounds of formula [ according to claim 10, Wher'ein"‘R3 and R* are lower

alkyl.

12. Compounds of formula I according to claim 10, wherein R® is hydrogen or
lower alkyl and R* is selected from the group consisting of lower alkyl, Cs-C;-alkenyl,
Cs-Cy-alkinyl, lower alkoxyalkyl, Cs-C;-cycloalkyl, Cs-Cr-cycloalkyl substituted by
phenyl, lower Cs-C;-cycloalkylalkyl; |
unsubstituted phényl or phenyl mono- or disubstituted by lower alkyl, lower alkoxy,

AMENDED SHEET




-cyclopentyl-piperazin-1-y =3/1]-1,|-diethyl-urea, 5
N-[2-(4-ethyl-piperazin-1-yl)-pyridin-4-yl]-propionamide,
N-[2-(4-ethyl-piperazin-1-yl)-pyridin-4-yl] - g tyramide,
N-[2-(4-ethyl-piperazin-1-yl)-pyridin-4-yl] -C-phenyl-methanesulfonamide,
qlgoggﬁquimwmd\g&%n@@m piperazin-1-yl)-pyridin-4-y1]-methanesulf

0 amld hen e%ﬁclgf'v?h ny bs ur}/sQﬁPs}f Q{ed oy x]non‘o- or disubstitﬁted by lower

esu ona
4381"%}6??\?1[2 Q@tlﬁ#&ﬂﬁ’él‘&ﬂﬁiﬂﬁﬁﬂﬁﬁﬁﬁm‘yll benzenesulfonamide,
1-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]-3-(4-fluoro-benzyl)-urea, N-
[2-(4-cyclopentyl- plperazm |- yI) pyridin-4-yll-propionamide, =, . o
N-[2-( IpEAYRdsipEfasmu 93‘%%&0ﬁﬁalﬁhMMGm R’ and R together
C}«dbhhhﬁ&iﬁﬁ@éb@)@i&t&%lch they are attached form a 4-, 5-, 6- or 7-membered
(%ééé SRR LMl ﬁ@@gafl)?n selected from nitrogen,

' (4 cyclo nt erazm yl)- py djn 4-y1]-3-methpxy-b nzaml '
e e B A R A SRSHsE o heAp e by one, two or

. ntbraegrssipiond apeied @ph@@;@gm bowstielldidower alkoxy, oxo, halogen and

10

[ 08E Y b E%H&eﬁs!@%@'ﬁh‘éﬁﬂh@@?@@hexyl ring, said phenyl or

| [év_yﬁ? utariecar$0 *Enas ?tmﬁed or dsubitxtﬁted b& on& 6w0 or three groups

razin-

C%B@F@éﬁ@l‘, aﬂ;@@d, é‘gg}c]ower a]kyl lower alkoxy, halogen and halogenalkyl

- [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-amide, N-

15

[2-(4-cyclopentyl- plperazm I-yl)-pyridin-4-yl]-2-ethyl-butyramide,

N-[2-( ARy pEfasRIa REsATAMEIg R Y i drmsdripmieerain B is
2ufhubytilopehpHeniensglenyl b pyridindsybstitfied by- hevarailkidelower alkoxy,

[%%é)!ﬁ'BPﬁIW{- Hgygé@gmjyl) pyridin-4-yl] -2-methoxy-benzamide, 25
2-chloro-N-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]-nicotinamide,

N-[2-(4-cyclopéntyl-piperazin-I-yl)-pyridin-4-yl] -2-phenyl-acefamide, N-
[2-(4- CY?}'QP&B%HB?@'M&M& PXE&B%E% any of claims 1 to 14, wherein Z is 5O,

-2-(4-fluoro-phenyl)-acetamide,

N-[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-ylJ-2-(3- methoxy phenyl)-acet

= amIde,1&2c§6&§sm®y&m{@zIstéamrwpuaﬁyurﬁ%@qrwqa%eremxs (o).

isobutyl ester

- 1-[2-(4-cyclopentyl-piperazin-1-yl)- pyridin-4-yl]-3- propyl urea,

1- cydohﬁwb&p&ﬁ@scm@%mwlram@zﬁyﬂaxawmwmsﬂﬂw@avherem Xis C(O)

pzzpj{ ne I- @xyllc acid -
: ? cycfopenty “piperazin-1-y1)-pyridin-4-yl1-amide,
‘morpholine-4-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]

B amldel Sp&rro" r&gds oafrP xf%/'lc ?accgrdxz%/ﬁ) gm/ é)f clélgns 1to 17, wherein- X is N

20 4304

25

[2-(4- chfo entyl-piperazin- pyridin-
-piperidine-I-carboxylic acid
- [2- (4 cyclopentyl plperazm -1-yl)-pyridin-4- y1]- amlde

19. Compounds of formula I accordmg to any of claxms 1to 17, wherein X is Cand
Y is N.

20. Compounds of formula I accordlng to any of claims 1 to 19, wherein R is
hydrogen

21. Compounds of formula I accbrding to any of claims 1 to 19, wherein R is
methyl. A

AMENDED SHEET
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thyl-piperidine-I-carboxyli |
[2-(4-cyclopentyl-piperazin-I-yl)-pyridin-4-yl]- amide, 3-methyl-piperidine- |
-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl] us~"
AMENDED SHEET 1120(16 -61- amide, 6. methyl piperidine -I-carboxylic

Zcédd[%(;@%%%yé I@f_) %&}%ﬁ)&ﬁ%/é)x'ﬁ%qloncﬁm Iedc%éd from the group
[:biﬁélm:;tigmfentyl piperazin-1-yl)-pyridin-4- 5 yl]-amide, :
40 ﬁoeﬁﬁ?W?ahﬁafb}Q% ﬁlﬁﬁ@i 3 propyl urea,

bl i e
(a é&d&pém&pqmmdzﬁ)ﬂpymd@wﬁﬂﬂlmfwlaﬁﬁﬁéd&o
Euemmltyyi tagwidinghlppaidiexadid)abidyramide,

oct ydro dine

6-=(4- é&)hﬁswhyp ibBhAZ4r

‘ ﬁ% Xd%geln Q I&%aflyrﬂ%‘fy UldWIACng@HW?nethanesw.ﬁfonamxde,
IR

pyh-yMagdm-byl] methanesulfonamlde,

: W?Z?yma&@b@umdm&ﬁm@immﬂ -3-fluoro-benzenesulfonamide,

ﬁr&é@'ﬂ? ! -Pﬂﬁ’ﬁ[ rh‘%ﬁ ¥ ﬁﬁﬁédﬁmﬁenesulfonannde,

[gt Q/- Qﬁﬁﬂ S’ggg%ﬁ}ﬂcy%? “C & g-?; -3- rrg4 -fluoro-benzyl)-urea,
E*ng@sdmmm@rzlca} naérdrl promonaxmde, ,
[Relfpuciqe Wlaﬁm:ﬂ-ympwﬂmﬂwummme -
-%PL rrotl(%m%' 'acc?l 1 pxperazm- 1-yl)-pyridin-4-yl]-amide,
owc i o RS SO
[E{@-@Yﬂi@ﬂﬂphdﬂméﬁaﬂd%ﬁmd?%%mmamldﬂ) P)'Tldm-‘i-yl]
2sisapRviRlidine-I-carboxylic acid

g_%g(cél cyclo nle%ngﬁa(&%ﬁram iii@l %}‘c&gg‘eéty)?glggrmgﬁyl)—pyndm~4-yl]-amxde,

-Car IC’acl

' (W@bymﬁfypﬁiﬁélﬁiﬁqﬁ (ARl RiPeATRs -y - -pyridin-4-yl]-amide,

20 2o

25

30

35

hpyatamirdtieryliadikyiq4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]- -amide,
AR J24 5o RRan s v DyRuiRin-AvB=cthyl- butyramide,
N-[2-(4-cyclopentyl-piperazin-1-y1)-pyridin-4-yl] -Z-ﬁuoro-benzamide,

N-[2-(4- cyclopéntyl-piperazin- 1-y1)- pyfidin-44yl] -4-fluoro-benzamide,

N-[2-(4- cyclopentyl-plperazm -1~ yl ~-pyridin-4-yl}-2- methoxy—benzamlde,'
2-chloro-N-{2-(4- cyclopentyl-pxperamn l-yl)-pyndm -4-yl]-nicotinamide,

N-[2-(4-cyclopentyl-piperazin-1-yl)- -pyridin-4-y1]- -phenyl-acetarmde, _

N- ['2—(4-cyclopentyl-piperazim1-y1)~pyridin-4-yl] -(4-fluoro-phenyl)-acetamide,
N-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-2-(3-methoxy-phenyl)-acetamide, -
{2-(4-cjrclopentyl-piperazin-1-y1)-pyridin-4-yl] -carbamic acid isobuty] ester,

1-[2- (4-cyciopentyl¥piperazin- -yl)-pyridin-4-yl}-3-propyl-urea, '
1-cyclohexyl-3-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin- -4-yl]-urea,
piperidine-1-carboxylic acid [2-(4- cyclopentyl-plperazm- Fyl)-pyr1d1n-4-yl] amlde,
morpholine-4-carboxylic acid [2-(4-cyclopentyl-piperazin-1- -yl)-pyridin- 4- yl}-amide,
pyrrolidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl] -amide,
4,4-difluoro-piperidine-1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl) -pyridin-4-
yl}-amide, :

Z-methyl—piperidine- 1 —carboxYlic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-ylj-
amide,
3- methyl piperidine- ] -carboxylic acid [2-(4- cyclopentyl piperazin-1- yl) -pyridin-4-yl]-

AMENDED SHEET




(4-cydopentyl-piperazin-1-yl)-pyridin-4-yl]-1-isopropyl-I-(2-methoxy-et
hyl)- urea, azepane-I-carboxylic acid ‘
[2-(4-cyclopentyl-piperazin-1-y1)- -pyridir=#yH-amide,
3-[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-1-ethyl-1-phenyl-urea,
3*1[124@!» ryclopentyl-piperazin-1-yl)-pyridin-4-yl]

ﬂwahmw)c-ér-hmeyhylamb{az{s&cydopentyl piperazin-1-yl)- pyndm-é vi]-
I\Jx{% %4 cydopentyl-piperazin-1-y1)- pyrldln -4-ylmethyl]-butyramide,

ohexanecarbo lic acid

o AR AT bl AHA- s SR e giperazin-1-yD)-pyridin-4-
5 IV’llza@mh%ClOpentyl piperazin-1-yl)-pyridin-4-yimethy!]

-4-pRERY bR AMmIde. cA¥b byt Besdopepytrlppeagjit-piperazin-1-yl)- pynd1n-4~yl]-
I- yl)}\a ridin-4-ylmethyll -4-fluoro-benzamide, AMENDED SHEET 171i 20
’ W -62

 Bordiftorooppiosyidinerd-carbymiseriil3 é%r@%W&e9WWR&FﬁZH‘ w&rg)mdm“*—
Hrgﬁm&r,butyramlde
o V=i l Heodsbxt E@@ain-1-yl
o 73 cy fﬁ?ﬁ%‘ st A ’ffﬁ?%y??é.n%“’?ﬁ%ethy‘f; "
“'5‘ Y € % [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4- ylmethyl]
mahyﬂnpqnmdhqummmhc acid {2 (4-cyclopentyl-piperazin-1-yl)- -pyridin-4-yl}-
[%éﬂ&yclopentyl piperazin-1-yl)-pyridin-4-ylmethyl]- amlde

* mine I-su 0NIG ac |
‘ 4-cycl 1- -1-y1)- dm-4—
[2"(2?&3%86%?@]‘ p?perazm-%y@]loynél% A? §Imc3’%oﬁen% lperazm 1-y)-pyr
15 Cylkashideo-phenyl)- N-[2-(4-cyclopentyl-piperazin-1-yl)- pyrldln -4-ylmethyl]-
19 gifipiespitogainidiese- 1-carboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)- pynchn—

[% ;4 ﬁ-}{ﬁ pentyl piperazin-1-yl)- pyrldln -4-ylmethyl] -
enesulfonamide,

|\|3[4 @4@95%&@1&?%?3?%21 f})pﬂl i riacéd);lf (ko rclopen 1-p1perazm l-yl)-
cymiddingapkeamidsylic acid

2 [42(411 R ?ﬁﬁimﬁ@uambb’wwmwwyammm-pxpermn- -yl)-pyridin-4-yl]-
N é}cyc opentyl-piperazin- I-yl)-pyridin-2-yl] -butyramide, 15

R L U

[4p@4txdyd@pﬁm{yirpdaerazm -1-y1)-pyridin-2-yl]-amide,_
Akg@g 1&'19@@%5?\)&55}%3&@5'mq%d&ya@é})dybpipbamidehyl) pyr1dm—4—

25 % hex fr):IC(?carboxyllc acid
4% entyl- plperazm 1 yI) -pyridin-2- a ide, N-
| [4aa-djrdperiegiapipisrd @X ipsTifs 1-y)-pyridin-4-yl}-
amide,
2,3-dihydro-indole-1 ~carboxyhc acxd [2 (4~cyclopentyl-p1perazm— -y1)- pynd1n-4-yl]
_ amide,
30 3-[2-(4- cyclopentyl plperazm -1 yl) pyndm -4-y1]-1 1sopropyl-1-(2-methoxy-ethy1)-

‘urea,

-piperazin-1-yl)-

| .azepane-l -carboxylic acid [2-(4-cyclopentyl- plperazm 1-yl)-pyridin-4-yl]-amide,
3-[2-(4-cyclopentyl-piperazin- 1-yl)-pyridin-4-yl}-1-ethyl- 1-phenyl-urea,
3.[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl}-1-(4- -methoxy-phenyl)-1-methyl-urea,
35 N-[2- (4-cyclopenty1-p1peraz1n 1-yl)-pyridin-4-ylmethyl]-butyramide,

cyclohexanecarboxyhc acid {2-(4- cyclopentyl piperazin- -yl) -pyridin-4- ylmethyl]

amide,

N-[2-(4-cyclopentyl-piperazin-1-yl)- -pyridin-4-ylmethyl]-2-phenyl- -acetamide,
N-[2-(4-cyclopentyl-piperazin- 1-yl)-pyridin-4- yh_nethyl] -4-fluoro-benzamide,
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15

20

25

30

35

E4-(4-cydopentyl-piperazit
F#4-cyclopentyl-piperazin-1% ,
[4-(4-cydopentyl-piperazin-1-yl)-pyridin-2- yIJ -2-methoxy-benzamide,
N-[4-(4-cydopentyl-piperazin- I-yl)-pyriding2-yll-3-methoxy-benzamide,
N-[4-(4-cydopentyl-piperazin-1-yl)-pyridin-2-yl]-4-methoxy-benzamide, 25

?ﬁmohhaw-@héﬁsdmbbrﬁﬁfmbmm mwa@yr@n@-mrmwmﬁby ]-3-
hplperazm -1-yl)-pyridin-2-yl]-carbamic acid

W—%&y oéﬁ rég%.zﬁn L pres) metyll %r%fxf’y%h%fﬁ%
W(meb wq@wani pyTidim=prdmptariyhtetea,
WB@Q?M@WQC@!QQXMﬁeﬁdﬂLpremzm 1-yl)-pyridin- 4-ylmethyl] urea, ‘
%2> 432 Isgplr(g H P %ﬁﬂ& %&Dyaxgg{ﬂyﬂ Qﬁg%ﬁiel % pyridin-4-ylmethyl]-amide,

y -Cycjonexanecarnox

BB ) o R FIBET e B -

. anidd2-(4-cyclopentyl-piperazin-l-y1)-pyridin-4-yl]-methyl- amide,

r‘? t&ﬂh?ygmlﬁﬁmcﬁll@w&@@ﬂy -piperazin-1-yl)-pyridin-4-ylmethyl]-
clopént erazin-l-yl)-pyridin-4-yl]- 35 methyl- amlde
EIbAA BB

lic acid

[N(foﬁﬁmdewtﬁmm 1iylpyraidin-41yimethyll-hengresulfonamide,

> @IWﬁWiMBpﬁS&diﬁjilh?lWi@ Z-E;g&plonaml}i&k ENQE}[{)J

v %%?%QX @ s HZIE.}& 7 é&y Dpentyl- 1ﬂ|nﬂ' -amlde,
el
Aipftidireyclopemoylypipacidin-1-yl)- pyndm 2-y1] 2-methoxy~acetarmde, :
[25ioe Xﬁ@ﬁ%&ﬂﬁr 258 {4-=yAh- @)ﬂ@@nﬂyb‘&ﬁéﬁﬂﬁiﬂ- ﬁ-'?l'}i yridin- -2-y1]- -amide,
e e
[2vclobgsraseamephiersidd 4 ﬁ)cm}ﬂaﬁatxl-mfefﬁ%w x}ha@ndm-?- yll-amide,

. NCYelohplopkhy-pistopsntyti)perddin-1-yl)-yfidaret hdhdamidthy|-urea,

I <[ 2 n |
R i .

:F?p QWW%B}S%%@%Y GRE a1 sele e ot the G gfoup

-[4- (4—cyclopentyl-p1perazm -1-yl)-pyridin-2 -yl] 2-methoxy-benzam1de,
N-[4 (4-cyclopentyl-piperazin-1-yl)-pyridin- 2-yl] 3~ methoxy—benzamlde,

N-[4- (4—cyclopenty1—p1perazm- -y1)-pyridin-2-yl]-4-methoxy-benzamide,
2—chloro-N-[4—(4¥cyélopentyl-piperazin-l-yl)-pyridin—2~yl]-nicoﬁnamide, '
[4-(4-C)}clopenfyl-piperazin-1-yl)—pyridin-Z-jrll-carbamic acid 2-methoxy-ethyl ester;
1-[4-(4-cyclopentyl-piperazin-1 -yl)-pyridin-2-yl] —'3-(Z;mcthoxy-phenyl)-urea, o
1-[4- (4—cyclopentyl-piperazih— 1-yl)-pyridin-2-yl]-3-(1-phenyl- ethyl)-urea,
cyclohexanecarboxylic acid [2-(4-isopropyl-piperazin-1-yl)- pyridin -4-yl]-amide,
3-methyl- cydohexanecarboxyhc acid [2-(4-isopropyl- pxperazm- —yl) pyridin-4-yl]-
amide,
cyclopentanecarboxyhc acxd [2-(4-cyclopentyl-piperazin-1-yl)- pyndm 4 yl]-methyl-
amide,
3-methyl- cyclohexanecarboxyhc acid [2 (4- cyclopentyl-plperazm 1- yl) -pyridin-4-yl]-
methyl-amide,
cyclohexanecarboxylic acid [2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-methyl-
amide, | '
3-methyl-cyclohexanecarboxylic acid [2-(4-isopropyl-piperazin-1-yl)-pyridin-4-yl]-
methyl-amide, '
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: )-pyridin-4-yl]
-3-(4-fluoro-benzyl)-urea, N- [2 (4-cyclopentyl-piperazin- | -yl)-pyridin-4-yl

| -butyramide, 15 cydohexanecarboxylic acid
[2-(4-cyclopentyl-piperazin-1-y1)- pyridin‘zﬁyt] amide,

cyclo eg@agfezcarboxyllc alilcf_ 2- d(g?g o ﬁjpg{/?%%e }] @r%/% _me}gﬂ_aml de,
Iiﬂvemﬁxyl%aﬁe@@dwemém! AigoRertspyRe PRy R AR 4- Yij-methyl-

|g|ne -I-carboxylic acid

[2( f}d ?pgé%ﬁaﬁ%%g - QIF ac:n 4 S{E'Ii‘q‘gﬂnzg)-yl)-pyridin-4—yl] -methyl-
5 [zmwdopentyl -piperazin-1-yl)-pyridin-4- yl]-amide,

Snetimdopin Eﬁhﬂ&h@qﬂz@ﬁd@ﬂcmd [2-(4-cyclopentyl-piperazin-1-yl)- pyndm-é-
[2 4-c Y(i)pent -piperazin-1=y1)-pyridin-4-yl]- amide, _
piperi |he |- carboxy acid _
2 QMM VR fsPaisentyly RmerRaly) ey vl 1 methyl-ures
‘ B&Wlﬁpéhﬂlplp@ﬂﬂ%yblo@eb@y&yﬁmag@n -1-yl)-pyridin-4-yl]-1-methyl-urea,
10 Ri&SvEoReniVIRIReIaZn D sBxsigiardstyl]-amide,

4-fludro- plperldlne -I-carboxylic acid
[2-(4-cyclopentyl-piperazin-1-yl)-pyridin-4-yl]- amlde 30

octahygyo-q lxﬁl{iﬂ{ﬂﬁﬂ cerbanicIacidrding to claim 1, selected from the group
[2 (4 C\é%‘ ntyl-piperazin-1-y1)-pyridin-4-yl]- amide,

- guinoline-2-carboxylic acid

| [Mmmdemwmmwﬁmm At lacephemabattiylic
aﬁn[bzt@‘&zr&@@ﬁ@%mmm Py pypidinin-gllpatieidgs ‘

e, J'Q opentyl-pi erazm- -yl)-pyridin-4- 1]. amide,
15 P P Y4 -PYT Y
= [} ﬂ)cye(’:ﬁ)aopentyl %;i}(;razm-j ) p fréy/c opegt% 1perazm- 1-y1)-pyridin-4-yl} -amide,

[4(Wmmmpmmnm-yrybwm¢a-9fpzﬂmopyl urea,
%}&W eyldfentyl-piperazin-1-yl)-pyridin-4-yl] -urea,
é}% i‘f IOp;‘fq ﬁ}{ gﬁrazéﬁ‘ﬂ ?4%’{@"/‘9& f g%%ff’@\'ﬁﬁﬁﬁ'i%-amxde,

20 [24(41- gmmemimaibwy ﬁail gp{]g}lgerazm 1-yl)-pyridin-4-
4 yAydiftigep-piperidine-I-carboxylic acid

%%Eﬂﬁ’%ﬁﬂ&hﬂi@%%%&fm Y] -4 &ﬁh@i@éﬁbﬂt@ﬁi&@mn—l yl pyndm- —yl}
amxde,
4 methyl—pxpendme-l carboxyhc acxd {2 (4-cyclopentyl-piperazin-1 -yl) pyridin-4-yl]-
2" amide, :
2,6- dxmethyl pxpendme 1- c.arboxyhc ac1d [2-(4-cyclopentyl- p1perazm 1-yl)-pyridin-4-
yl]-amide, :
4- ﬂuoro-p1pendme l-carboxyhc ac1d [2- (4—cyclopentyl pxperamn- 1-yl)-pyridin-4-yl]-
‘amide, | -
30 octahydro- qulnolme 1- carboxyhc acid [2- (4 cyclopentyl-piperazin-1-yl)-pyridin-4-yl]-
‘amide,
octahydro-isoquinoline-2- carboxyhc acxd [2- (4 cyclopentyl-pxperazm- -yl)-pyridin-4-
yl]-amide,
azepane-1-carboxylic acid [2-(4- cyclopentyl-plperazm -1-yl)-pyridin-4-yl]-amide,
35 cyclopropanecarboxylic acid [4-(4-cyclopentyl-piperazin-1-yl)-pyridin- -2-yl}-amide,
cyclopentanecarboxylic acid [4-(4-cyclopentyl-piperazin-1-y1)-pyridin-2-yl]-amide,
cyclohexanecarboxylic acid [4—(4-cyciopentyl-piperazin-l—yl)-pyridin-Z—yH -amide,
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pharmaceutically accepts of. 24. A process for the .
acture of compounds acc g y one of claims 1 to 23, which™
process comprises a) reacting a compound of the formula Il Ri N R\ Y
N- -(CH2)m H Y 10 wherein X, Y, It, R* anfm are as defined in claim 4
with a sulfonylchloride or. sulfa ECthé,nde of the formula I R 802
If- TABH ReNS AR TR HAER e SRS PIPERRASOLIY '4'Y1
fonethybdefide, 0 ~ 2S 11 N Y- A0 N(r)(CHZ)m \ 15 R wherein X, Y R R,

L Fpibek4fired idin-4-
&%ﬁgﬁ{;@fgﬁgﬁ%ﬂ%‘%ﬁh ormula FR N N@Eeﬁb‘ F%CZ)m Y-- 4y1')6§yr
e?é‘? ®R' and in are as defined in claim I, with a chloride of the .
fond pi@rm@m@(@)@mptable salts thereof.

24. A process for the manufacture of compounds according to any one of clalrns 1

© 1023, whxch process comprises

a) reacting a compound of the formula IT

| N -
NGRS X R

H- Y—
wherein X Y,R,R! and m are as. deﬁned in claim 1,
| vnth a sulfonylchlorlde or sulfamoylchlonde of the formula HI
CRAS0Cl . I |

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

.
o R
(—'N
O - ;
R%\H . N
/s P I-A
07 "N—(CHj) X
A

* wherein X, Y,R, R}, R? and m are as defined in claim 1, or
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"TTBR ONJ NR?C/1-B N-(

R2 is as defined in cl compound of the formula
' Y R wherein X, Y, R, R"R2 and in are ™
as defined in claim 1, or is c) reacting a compound of the formula Il R NJ
R I N(CH2)m Y /I Hwherein X, Y, R, R'@md in are as defined in claim 1,
with an jsocyanate of the formula V. Af}1 AMENDED SHEET /40201 6 W'
m -66IRAERELESA “i?’%?é‘r‘&r?ﬁ%‘?@é?& ifed in claim 1, to obtain a
compound of the formula I-C R 0 C) R4 N-C\I-C N4(CH2)m R 1Y215

wherein R3 is hydrogen and X, Y, It, Rl, R4 and m @Afe as defined in claim
1, or d) activating a compound of the er‘m.uIa<ﬂ-‘?\N

N

AN
/N—(CHz)m‘<__/<,; 4

H Y

I

wherein X, Y,' R, R! and m are as déﬁried in claim 1,
with a chloride of the formula IV =
R.C(O)CI - IV

wherein R? is as defined in claim 1,

to bbtain a cor_hpound of the formula I-B

0 | |
, I/ | . , .
R=—C_ _(—=< o
o /N"‘(CHz)m \ __//( -

wherein X, Y, R, R R? and'm_ar'e as defined in claim 1, or

c) r_eactiﬁg a compound of the fofmula Il
| 1
/R,
<—N
. - N’—>
R\ | “(:——< II
/N“(CHz)m | \ __//X

H Y

wherein X, Y, R, R! and m are as defined in claim 1,
with an isocyanate of the formula V
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(CF'x Y wherein X, re as defined in claim 1, with
, phenylchloroformate to obtain a phenylcarbamate of foriula ~N p\. | VI
T (r) N-(CHZ)m Y~ 10 which is then reacted with an amine of formula
H-NR}R& VII, wherein R' and R4 are as defined in claim 1, to obtain a
compound of the formula I-C |7/§4_7 60! Y AMENDED SHEET -67 R /o
N R4/ N-(CH2)m RY wherein X, Y, R, R', Rs, R'and m are as defined in
claim 1, and if desired, converting the compound of formula I-A, 1-B or I-C
" "~ into awéﬁ‘%ﬂﬁwggéiﬁf’diaq@}’ﬁ ,Egﬁgﬁﬁ% alt. 5 25. Compounds according to
any otecbtdiaunerbpo@slwhtre deamuladt@ed by a process according to
claim 24. 26. Pharmaceutical compositions comprising a compound
according to any one of .claims | to 23 and a pharm)Eteu_ticaIIy acceptable
carrier and/or adjuvant 27. Pharmaceutical co itions according.to
i of
28

claim 26 for the treatment and/or lo preventi \seases which are
associated with the modulation of H3 recepto Compounds
according to a@‘qne of ¢1/aims | to 23 for use @S therapeutically active
substances. 29. Cg)mpa(m\ds according t one of claims 1 tot23 for
usela therapeugdally /N'-*(CHQ)m \ /X . _
4 Y-

f 5 - wherein R is hydrogen and X, Y, R, R, R and m are as defined in claim 1, or

-d) activating a‘compéund of the formula II

H Y=

1
. R - :
- /N‘T'(CHz)m N\ ,//x | S - |

wherein X, Y, R, R! and m are as defined in claim 1, ‘
‘with phenyléhlbroformate to obtain a phenylcarbamate of formula

. e v
0" "N—(CH)\ X - |
N

/
R
10

* which is then reacted with an amine of formula
H-NR'R VIL,

wherein R® and R® are as defined in claim 1,

to obtain a compound of the formula I-C
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active substances for the treatment and/or prevention of diseases which

are associated 15 with the modulation of H3 receptors. 30. The use of >
compounds according to any one of claims 1 to 23 for the preparation of
medicaments for the treatment and/or prewyntion of diseases which are
associated with the modulation of H3 receptors. -68- 31. The use

according to claim 30 for the treatment and/or preventigh of obesity.

wherein X, Y, R, R, R*, R* and m are as defined in claim 1,

and if desired, converting the compound of for;ilula I-A,I-Bor I-Cinto a

: pharméccuticaliy acceptable salt.

10

15

. 25. Compounds according to any one of clauns 1to 23 when manufactured by a

process accordmg to clalm 24..

26, Pharmaceutical compositions comprising a compound according to any one of
* claims 1 t6 23 and a pharmaceutically acceptable carrier and/or adjuvant.

27 Pharmaceutical composmons according to claim 26 for the treatment and/ or
preventlon of dxseases Wthh are associated with the modulation of H3 receptors,

28. Compounds accordmg to any one of claims 1 to 23 for use as therapeuucaily

. - active substances. -

29. Compounds acccrdmg to any one of claims 1 to 23 for use as therapeutically
active substances for the treatment and/or prevention of diseases whlch are assoaated :

with the modulatxon of H3 receptors. ’

30. . The use of compounds accordmg to any one of claims 1 to 23 for the
preparation of medicaments for the treatment and/or prevention of d1seases which are

associated with the modulation of H3 receptors.



-68 -

31. The use according to claim 30 for the treatment and/or preilention of obesity.

b



