WD 2005/ 014552 1 PCT/ EP2004/ 008000 Qui nol i ne and. gui nazoil ne derivatives
having affinity for 5HTI -type receptors The present invention relates to
novel comnpounds, processes for their preparation, pharnaceuti cal

conposi ti 2%5\){2{4%2'“ ng the same and their use as nmedi G G04toRsobde
treatnment o and ot her disorders. 1A novel series of conmpounds has now

been found that possess high affinity for 5-HT1 type receptors and/or are
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wherein r 1s 0, 1, 2, 3 or 4, A is oxygen or sulfur; Bis a single bond
or -NRB- (wherein R8 is hydrogen, Cl e}ikyl r quXRt wherein the aryl is
optionally substituted by one or rror

C Jrg Y I
RC ] ;
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wherein:
» Ry is halogen, cyano, Cygalkyl, Gigalkoxy, haloCysalkoxy or haloCyalkyl;
s mis0,1,2 30r4;
o XisNorCH;
* R, is halogen, cyano, Cysalkyl, Ciealkoxy, haloCiealkoxy or haloC; gatkyl;
- e nis0,1or2;
L o W is —CHg, ~-CH(C;.salkyl)- or -C(C4.salky)(Ciealkyl)-;

e pis0,1,20r3; ’

« Y and Z together form a Cs.scycloalkylene group, or Y is —CHg-, ~CH{Cy.salkyl}- or -
C(Cy.ealkyl}{Cisalkyl) and Z is -CH,-, -CHOH-, -CHRg~ or —CRsR7- (wherein R
and Ry are independently halogen, cyano, C,.salkyl or Cqsalkoxy);

* R; and R; are independently hydrogen, Cisalkyl, Cisalkylsulfonyl or a group
having the formula (ll): '



substituents independently selected from hal ogen, oxo, Cl_6al kyl, CF3,
cyano, hydroxy, Cl.6al kanoyl, and C1. 6al koxy); Dis -(CH2)r, -(CH2)10O or
-QCH2)r, whereint is 0, 1, 2, 3 or 4; and E is Clb5al kyl, hal oCl_6al kyl ,
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respectively, substitutedindepéndently seledied Fomahalogans OXE.XQH@I“@’E Ghckyrbe, -

CHClI 2, -CF3, -OCF3, etc. WkokeCnalkE@hopah& ) silokgnyl " refers to a group
(C1. 5al kyl)-S02-. Exanples |Include nethylsul fonyl et hyl sul fonyl and

DrgPysulTonil, oY, 20051 03420, EQTEPRROSLO0R000  oTRE 8, e,
carbon atoms, $uwera &9 OgBbeBH HMIOCYCHS bsteneayajic grapdr épfeht yemberast kigveli/I  and
cycl oheptyl . TheefetsoytiicCdrots | Wit eaet gromp i optichiaiabghtitutstbby one obrmarched
chai n al koxy (%ubs%'td&\‘.{soééieéted Groft RalB@eH, ko] EQLBIA Ecylaflo, S K, SO/ ARBXyALEO TS
such as met hoxy’all?anoyf(%ryl BhR ry)f(¥1.5alkyl (wherein the aryl and the arylCizalky! are further
optionally substituted by one or more halogen, oxo, Cisalkyl, cyano, CFs, Ci.
salkoxy or Cygalkanoyl); and
» Rsis independently halogen, cyano, Cq.ealkyl or Cysalkoxy; and
e qis0,1,2, 3o0r4 .

C The term “halogen” and its abbreviation “halo” refer to fiuorine, chlorine, bromine or
iodine.

The term “Cqsalkyl” refers to an alkyl group having from one to four carbon atoms, in any
isomeric form, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-
butyl, pentyl, neopentyl, sec-pentyl, n-pentyl, isopentyl, tert-pentyl and hexyl.

The terms “haloCygalkoxy” or “haloCisalkyl" are used to describe a Cysalkoxy or a C,.
salkyl group, respectively, substituted with one or more halogens. Examples include —
CHC]z, ~CFa, -OCF:;, etc.

The term “Cisalkylsulfonyl” refers to a group (C1 salkyl)- SOE- Examples Inciude
methylsulfonyl, ethylsulfonyl and propylsuifonyl.



| sopr opoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy, neopentoxy,
sec- pent oxy, n-pentoxy, isopentoxy, tert-pentoxy and hexoxy. The term
"Cl. 6al kanoyl " refers to an al kanoyl group having from1l to 6 carbon atons,

such as nyydnaeniassor "fornyl ™), ethanoyl (or "acetyl" perrRR3RM0bo

| sopropanoyl, butanoyl, isobutanoyl, gec-butanoyl, pentanoyl,
nertpentanoyl, sec- pent anoyl, isopentanoyi; tertpentanoyl and hexanoyl . C
The term"aryl", whether alone or as part of anot her group, is intended,
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het er ocycl i rou
3-7_ men%:l)er eghes groups. These groups may be a fo tlhe rg e molecu at any suitable

position. For example, where used hereln the term naphthyl, whether alone or as part of
another group, is intended, uniess otherwise stated, fo denote both 1-naphthyt and 2-
naphthyl groups.

The term “oxo” refers to the group "=Q",

The term “3-7 membered monocyclic heterocyclic group” refers to a 3-7 membered,
saturated, partially saturated or non-saturated ring containing 1, 2 or 3 heteroatoms
selected from nifrogen, sulfur and oxygen. The term "8-11 membered bicyclic
heterocyclic group” refers to an optionally substituted 8-11 membered bicyclic ring
containing a total of 1, 2, 3, 4 or 5 heteroatomns selected from nitrogen, sulfur and oxygen,
wherein each ring may be saturated, partially saturated or non-saturated. These groups
may be attached to the rest of the molecule at any suitable position.



het erocyclic group include aziridinyl, azetidinyl, pyrrolidinyl,

I m dazolidinyl, pyrazolidinyl, isothiazolidinyl, thiazolidinyl, pyrrolyl,
pyrrolinyl, pyrazollnyl i m dazolyl, pyrazolyl, triazolyl, tetrazolyl,

pi peridyl, wj kfyl, norpholinyl, thiazinanyl, azepi anyl
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at the fol | bemzeyazimsid $—dﬂwdrofM-benzoxmwmnwemamml Nzx N' _Rl In one
enbodiment, nis 0. In another enbodinment, nis 1 and R2 is Cl . 6al kyl such

t hyl / 0 5
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may be attached at any suitable position, including, where available, nitrogen atom(s).

It should be undersiood that R, may be attached to any availab!e positicn iri the quinoline
or quinazoline group in formula (I). For example, it may be attached to the X if X is CH.

in one embodiment, m is 1 and R, is aftached at the following position:

V | [w]’ ,Z\QZNR@

In one embodiment, n is 0. In another embodiment, n is 1 and R; is Cy.salkyl such as
methyl. '

In one embodiment, p is 0.



~~0 ttt ~~I' BE (1 | ) as defined above. In one enbodi nent, formula
(1) may be: AANDE-~ *H (I la) wherein Ais oxygen or sulfur, Dis
-(CH2)t-, -(CH)tO or -Q(CH2)t-, whereint is 0, 1, 2, 3 or 4 and Eis

G . sal kyl, websyakpal kyl (optionally substituted by ongQfEpIRufosean
substituents independently selected fgom hal ogen, hydroxy, 0xo, (Oi?L 6al kyi ,
cyano, CF3, OCF3, Cl_ 6al koxy and Cl1_sal kanoyl), or aryl (optionally
substi t ut eddaheQitfbBimEm! € afdl BTt &l €nicyciodlidkeRe Ao bompalrRiesach 4g: om

hal ogen, C1.6al kyl, CF3, cyano, hydroxy, Cl.sal kanoyl, and C _ eal koxy); or
WO 2005/ 014552 PCT/ EP2004/ 008000 6 A ADZE (lib) wherein A is oxygen or
sulfur, Dis -(CH)r, -(CH)tO or -Q(CH2)t7, whereint is O, 1, 2, 3 or 4
and E is Cl.6al kyl, C3.7cycl oal kyl Rspybstl tuted by one or nore
substituents independently selec 3 ogen, hydr oxy, oxo, Cil$al kyl,
cyano, CF3, OCF3, Cl_ 6al koxy andjEl 6a aplqyl ), or aryl (optionally

substituted by one or nore substi nts independently selected from
hal ogen, C1. 6al kyl, CF3, cyaT@f rpxy, Cl 8@l kanoyl, and Cl1_ 6al koxy).
When E is an optionally substi ryl, it may for exanple be a 5- to 7-

nmenbered rmonocyclic aronatic ring mhereln one or nore, for exanple |I to 4,
of the carbon atoms in C the ripg~Nsaptionally replaced by a heteroatom

i ndependent |y sel ected fron]@R - oxXygen and sul fur (such as for exanple
phenyl or pyridyl), wherein the. optionally substituted by one or
nore substituents independently selected from oxo, halogen, Cl. 6alkyl;

CF3, cyano, hydroxy, Cl.6al kanoyl, and Cl. 6al koxy; or E may be for exanple a
9- to 10- wesrberis &’)Gsaﬁﬁq:'@%kmrmwm SHENRS, forgxampiercysioerapylensr e, for exanpl e
I 4, of the carbon atons in the ring is optionally replaced by a

he eroatomfnmem%ﬂgﬁ%&.meﬁﬁk%a%reﬁrrd@aéﬁaeh{wm, -OHXIER & g?ﬂxfur (such as
for exanpl e tetrahydrob enzofurany benzoxazol benz soxaz J

indolinyl), wherein the ring is optionally substltuted by nor e
subst i t uent Eaghr] & &nd Eatnay i@@pée(ﬂ%r@y Pe ararmaVInaltwgﬁnul@ﬂi)raa| kyI CF3,

cyano, '

as defined above.

In one embodiment, formula (1) may be:

‘ A
C 26
(lla)

wherein A is oxygen or sulfur, D is ~(CHg)-, -(CH2)0- or -O(CH.)-, wherein tis 0, 1, 2, 3 or
4 and E is Cqealkyl, Caycycloalkyl (optionally substituted by one or more substituents
independently selected from halogen, hydroxy, oxo, Ciealkyl, cyano, CFs;, OCF;, C,.
salkoxy and Cysalkanoyl), or aryl (optionally substituted by one or more substituents
independently selected from halogen, Cisalkyl, CF,, cyano, hydroxy, Cqsalkanoyl, and C,.

ealkoxy);

or



hydr oxy, Cl1. 6al kanoyl, and Cl. 6al koxy. Exanples of E include: - C1. 6al kyl
such as nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl or tert-butyl; -
C3- 7cycl oal kyl such as cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl;

- phenyl (@@fidfRkdsy substituted by 1, 2 or 3 substituepégpphdonapdent |y
selected from CF3, cyano, Cl.6al koxy,g CL. 6al kyl and hal ogen); 3-7 nenbered

nmonocyclic aromatic rings such as: 5 0/ NN7/J° * SNI * 1 bl * 40 N' (Rw*
(Rw (Rw (RwN(Rw(Rw (R WD 2005/ 014552 PCT/ EP2004/ 008000 7
wherein wis 0, 1, 2, 3 or 4 and[R |s oxo, hal ogen, Cl.6al kyl, CF3, cyano,
hydr oxy, Cl_6al kanoyl or Cl. 6a Ewherein R may ' be attached to any

avai |l abl e atom includi ng any*avai abI e nitrogen atons; and 6-10 nenbered

bi cyclic aromatic rings such as:ip)bO / (Rw"'Y,C (R)W wherein wis 0, 1,

2, 3 or 4and Ris independently oxo, hal ogen, Cl.ealkyl, CF3, cyano
hydroxy,

or QX LR t ache
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i sopent yl an’ H%F%F@Qﬁ‘yt ﬁ'}% ﬁgggé}h?xé@mdr% ))é %&h%}(gr&ﬁ&kawwef'ﬂglpém no,
di pr opyl anmi eRkoxy; i sopr opyI am no, dibutylam no, diisobutylam no,
di sec- butyl ani no, ditert-butylam no, dipentylam no, dineopentylam no,
di hexyl am nguneR W W SR bptidnaiy BQosﬂtLﬁétpé@Dyﬂ Ay | hw SR b@tahad {oSRPReRpERE! NO,

et hyl et hyl
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exanpl e a %L@Sﬂtﬁfébﬂiyeﬁh%mmb&hm&hfmeh@ rigdzpehdentig lselepted fion® B4, | RaldeRs Tl t ut ed

by one or Cl% CHyaﬁ&‘% oﬁy,gf glk%g%ypra ﬁm?&ﬂ@%'&@ﬂ%ﬁbé%&%ﬁ le'd %’%OXO

hal ogen, eal

0 a
eyt &5 el kUfE Toshisred Y e e 108 S by or S 7 Syie o oo e
optional ly %‘M’c atonsdal they ringh i QﬂﬂOhQiWéeiPlafFﬂﬁ‘déha h@t&ﬁoat@m irdgipRydently gelneted CF3,
Cl_ 6al koxiyorar nitdgém| kawey | hnd Exafopl (eech sl dole example tetrahydrobenzofuranyl,

benzoxazolyl, benzisoxazolyl or indolinyl), wherein the ring is optionally substituted by one
or more substituents independently selected from oxo, halogen, Cisalkyl, CF3, cyano,
hydroxy, Cq.salkanoyl, and Cygalkoxy.
Examples of E include:
- Cisalkyl such ‘as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl or tert-butyl; -
Q - Caycycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;

- phenyl (optionally substituted by 1, 2 or 3 substituents independently selected
from CFa, eyano, Cysalkoxy, Ciealkyl and halogen);

- 3-7 membered monocyclic aromatic rings such as:

(Q] *’ﬁi} _EQ M} ’gﬂ \—#‘R"” *’&R@w

(Rw Rw N"Rw (Rw RwW



WD 2005/ 014552 PCT/ EP2004/ 008000 8 OOlo o, ,0 It~'k N(RWMRwW(Rw
URwW (RwOIl IO ~(RWO"'"JJQQ~"" *%x *~N* N* *~NI|,~)""CIN (Rw
(Rw(Rw (RwOo OO OO'NNN ~N (Rw\==~(RN(RwWN (Rw o Cwherein
wis 0, 1, wh208501ss$ and R is independently hal ogen, oX@criebifid cyano,
CF3, Cl1_ 6al koxy, Ci6al kanoyl, aryl or aryl Cl. 6al kyl wherg%n t)ﬁ&é%goryl and
the aryl Cl. 6al kyl are further optionally substituted by one or nore, for

exanple | to 3, SUbSt%E@?{\%@G' @cz e:ﬂoru ana mélda@enauo@ﬁoagakﬁactﬁayb zﬁe

CF3, C1_6al koxy and

fluoro or chloro; é}I( aﬂ?h%ﬁ( %Eﬁffrg% ﬁqﬁﬁa%;! aﬁ% iq"%fls{sj‘?oﬁ'?yopyI

Cl. 6al koxy such as rref“ﬁ%'ﬁ 8F°"ét’ ga&'ﬂ/ﬂ’a' 5@995 8 pyridyl, each
of which is optionally substituted by one or two Cl. 6al kyl groups such as

met hyl, ethyl, preavimembertsBipyolPytomatio Angysucklssal kyl such as

pyridyl nmethyl, optionally substituted by one or two Cl_ salkyl groups such
as nethyl, ethyl, propyl or isopropyl. R may be attached to any available

atomin the above ﬂrou i ncl udi ng any| avai | abI e nitrogen atons. Wen R3
and R4, toget her ([gg\&rogen at | ¥h R3 and R4 are attached,
& ed 8-11 r£€d bicyclic heterocyclic group,

form an opti onal
it may be for exaﬁpl e a 8 10 nenber ed ic?cl ic heterocyclic group
optionally substituted by one or L. nore, for exanple 1, 2, 3, 4 or 5,

substituents sel ect edwhareimwis®, 1ha,| @ae@anmﬁaidbyéndenw@fwhaﬁﬁ&; c@gau@al koxy,

01. 6al kanoyl , aryl ané ar aﬂ& ﬁg& V\,E%l%w &h %1 ?aﬂlé@x agfletdif r

| C1. 6al Kyl f R s
g;g, Cl_ 2al iyl o ec ;r &gga@ﬂaﬁ%ﬂ Af,‘o r'“c@i ’%?'P(a?}@{h emEQ%?ﬁﬁt@gs?ncl ude:
-a |/ (R)W+N(R)WON(R)WN NN(Rw OO 1J(Rw-Nwherein wis 0,

1,%2, 3 or When& B INRJRIapenrsert bMd kel argamdeperdentiChekaleltom Bydogen, €3, Cl_

6al koxy, Clﬁaﬁ@d ka?rmoyé 0,2l khmpibs 26¥ | EELinBabd YinethlfTid, NethiBnfie/ | prafintine

aryld . sal klg propﬁamlno butylammo isobutylamino, sec-butylamino, tert-butylamino, pentylamino
neopentylamino, - sec-pentylaminc, n-pentylamino, isopentylaminc, tert-pentylamino,
hexylamino; dimethylamino, diethylamino, dipropylamino, diisopropylamino, dibutylaming,
diisobutylamino, disec-butylamino, ditert-butylamino, dipentylamino, dineopentylamino,
dihexylamino, butylmethylamino, isopropylmethylamino, ethylisopropylamino,
ethylmethylamino; a monoarylamino such as anilino; and a monoC,salkyl-monoarylamino
such as -N(CHj)phenyl.

1

When Rz and Ry, together with the nitrogen atom to which R; and R, are attached, form

an optionally substituted 3-7 membered monocyclic hetfercyclic group, it may be for

example a 4-6 membered monocyclic heterocyclic group optionally substituted by one or

more, for example 1, 2, 3 or 4, substituents selected from oxo, halogen, C.salkyl, cyano,

C CF3, Cigalkoxy, Ciealkanoyl, aryl and arylCqsalky! (wherein the aryl and the aryiCy.qalkyl

' are further optionally substituted by one or more halogen, oxo, Cisalkyl, cyano, CFs, C..
salkoxy or Cygalkanoyl). Examples include:



optionally substituted by one or nore hal ogen, oxo, Cl.6alkyl, cyano, CF3,
Cl. 6al koxy or Cl_ sal kanoyl. Exanples of R include hal ogen such as fluoro
or chloro, Cl _6al kyl such as WD 2005/ 014552 PCT/ EP2004/ 008000 9 n®t hyl,

ethyl, pro i sopropyl; Cl.eal koxy such as neth y; aryl
such as pﬁg%y rgiyrldyl each of mh?ch IS optlonallyggﬁ%g[m?&P&ﬁ by one
or two Cl.6al kyl groups such as net hy ethyl, propyl or isopropyl; and

aryl ClL. 6al kyl such as pyridyl met hyl, optlonally substituted by one or two
Cl. 6al kyl groups suchpas net hgl , ethyl propylfor iggpwopyl. It should be

noted that R may be tache\ any “av ol abke at,om-+pthe above groups,
I ncl udi ng any avail nit r'&ggEhR ato I n on gbodl Rw q may be 0. In
ot her enbodi nent, 5 ™ind RSP hal ogEM such fluoro, attached to the

phenyl ring in forrrula (1) at the position which is pars to the group -
NR3R4. I n one enbodi n@nt, conpgunds of the pregent invefftion may have a

general fornula (l9); q' i J [ \» 4 I RS1g~—}~*yC "' | M\ (la)
wherein: Rl is hal ggen} cyanoy g 6a ®wCl (Flmxy \_@@Q 6al koxy or
hal oCl . 6al kyl ; mis ,(R)vﬂ. 2 3 ord4; Xis Nor CH pisol, 2, 3 or 4;,. Y
is -CHz-, -CH(Cl 6al kyl ) - - G(Cl1. 6al ky) ) (Cl. 6al kyl)-; C le-CH2-
-CHOH, -CHR6- or - R - Wne ein R6 angd R7 are i dependently hal ogen,
cyano, Cl1. 6al kyl O‘H,S: al kmqé@a ar e ~ndependent | y hydr ogen,

Cl. 6al kyl , C1. 6al kyl (Ryr oup\=ha¥ig t M¥rmula (11): * LvJr
BD-E (lIl) wherein I‘ISO 1, 2, 3 or4; A is oxygen or sulfur; W

2005/ 014552 PCT/ EP2004/ 008000 10 Bis a single bond or -NR3- wherein R8 is
hydr ogen, Cl.6al kyl or aryl '

( wherein wis 0, 1, 2, 3 or 4 and R is independently halogen, oxo, C,.salkyi, cyano, CF;, C,.
galkoxy, Cysalkanoyl, aryl or arylCysalkyl wherein the aryl and the arylC,.salkyl are further
optionally substituted by one or more, for example 1 to 3, substituents selected from
halogen, oxo, Cisalkyl, cyano, CF,, Ciealkoxy and Ciealkanoyl. Examples of R include
halogen such as fluoro or chloro; Cysalkyl such as methyi, ethyl, propyl and/or isopropyi;
Ci.salkoxy such as methoxy or ethoxy; aryl such as phenyl or pyridyl, each of which is
optionally substituted by one or two Cqealkyl groups such as methyl, ethyl, propyl or
isopropyl; and arylC.galkyl such as pyridylmethyl, optionally substituted by one or two C4.
salkyl groups such as methyl, ethyl, propyl or isopropyl. R may be attached to any
available atom in the above groups, including any available nitrogen atoms.

When Rz and Ry, together with the nitrogen atom to which R; and R, are attached, form
an optionally substituted 8-11 membered bicyclic heterocyclic group, it may be for
: example a 8-10 membered bicyclic heterocyclic group optionally substituted by one or
C more, for example 1, 2, 3, 4 or 5, substituents selected from oxo, halogen, C,salkyl,
cyano, CFs, Cisalkoxy, Cisalkanoyl, aryl and arylCigalkyl {wherein the aryl and the
arylCgalkyl are further optionally substituted by one or more halogen, oxo, Cygalkyl,

cyano, CF;, Ciealkoxy or Cysalkanoyt). Examples include:

. Q
a— (Rw -—N;:\frjﬂ'*)w o=(q:O—tR)w NN »\ (Riw

o)

whereinwis 0, 1, 2, 3 or 4 and R is independently halogen, oxo, C;galkyl, cyano, CF;, Cy.
salkoxy, Cy.salkanoyl, aryl or arylCssalkyl, wherein the aryl and the arylC,¢alkyl are further
optionally substituted by one or more halogen, oxo, Cy.salkyl, cyano, CF3, Cy.salkoxy or C;.
salkanoyl. Examples of R include halogen such as flucro or chloro, Cysalkyl such as



optionally substituted by one or nore substituents independently sel ected
from hal ogen, oxo, Cl.6alkyl, CF3, cyano, hydroxy, Cl_5al kanoyl, and Cl.

6al koxy; Dis -(CH2)1-, -(CH2)10O or -Q(CH2)r, whereint is O, 1, 2, 3 or
4; and E yl, hal oQ _sal kyl, C3-7cycl oal kyl

substltut em%gﬁggégr more hal ogen, hydroxy, oxo, Cl. 62?&@%3@%?\% CF3,
OCF3, Cl.6al koxy or C1 6al kanoyl ), or aryl (optionally substituted by one

or nore subﬁ.‘retﬁyu%mys pri ggﬂ@md@ﬁé i, TRk ]gguéﬁ eémia&ioﬁgeﬂethwarygucﬁ #skyl

CF3, cyano, wher ein
R9 andleo s Q'X%ye I eciJ @q?l M)gb Cflf:' M% %gfﬁg#dm%
optional |y S¥{in&% |”E'?I o%@p °%’(§P@°§¥f’b§f’?t%ﬁf %aqf Yh@ug r?&e y'"?éﬂyéct ed
from hal og@lﬁlon@[iVoSUb@&tUMI Ry pne @F3wo Gradlsyl gigensosych Q}'lffwéhykaﬁib}yl propyl cor

Cl. 6al koxy) isopropyl RBsisouitl B noted glétiR mayibe hattabitedniot any geailaileatoinan Wy &bvB3 and

R4 are att ?@ggﬁ inck@ |ép,93§,§;|a§,%rrﬁ&%e§ aforienber ed nonocyclic heterocyclic

group (opt substituted by substituents, which may be the same
or different, and whi ch are sel ected from hal ogen, oxo, C,.6al kyl, cyano,
CF3, Cl.6al keng amrpdimentq way§910) - In ofssr paibpgimeple AdeAEng Reds bejasen wphms,

Cl. 6al kyl oftucfy, .afatHed)ty thegqphenyl figg drOioimda Bpaikhe positorovtier is patoditinegroyp —
conpounds qﬁRgme present i nvention may have a general forrmula (Ib): NR3R4

NI / CNDC\ N;~RL (Ib) wherein X, RlL, R3 and R4 are as defined for
formula (1). AII features and enbodi nents. of fornmul to formul a
(15 " and (1 Byme siaiment saPRMICE o Geeersentinanion i et & eRatiopsia Gan

i ncl ude Exanpl e nunbers 1-170 (E1-E170) described bel ow. For exanple, the
present invention provides: 0O
3 3-(2-[4-(2-net hyl - 5- qU|noI|nyI)
-one; WO 2005/ 014552 PCT/EP2004
N-(3 {2-]4-(2-net hyl -5-qui nolinyl)-
; N-[ 2- (et hyl oxy) phenyl ] - M ( 3- {2- -(2
pi perazi nyl ] et hyl } phenyl ) ur ea; I
1-(3-{2-[4-(2-nethy|-5-quinoIinyI)-‘-piperazinyI]ethyI}phenyI)-Z-inidazolidi
none; ‘
2,4-dinethyl-N—(3-{2-[4-(2-ne[n
1, 3-t hi azol e-

aznm/hl et hyl } phenyl ) -1, 3-oxazol i di

avlnyl]ethyl}phenyl) N - phenyl urea
yl -5-quinolinyl)-1- -

iﬁﬁﬁ i nyl)-1-pi perazi nyl]ethyl }phenyl) -
/ .

{la)

wherein:

* R is halogen, cyano, C1.galkyl, Ci.salkoxy, haloCqalkoxy or haloC.calkyl;

» mis0,1,2,30r4;

» XisNorCH;

e pis1,2,30r4;

e Y is —CH,, -CH(Cysalkyl)- or -C(C.salkyl){Cy.eatkyl)~;

C e Zis —CHj-, ~CHOH-, -CHRs- or ~CRsRy, wherein Rs and R; are independently

halogen, cyano, Cyalkyl or Cqsalkoxy;

« Rj; and R, are independently hydrogen, Ci.salkyl, Cy.salkylsulfonyl or a group having
the formula (Il):

wherein:
s ris0,1,2,30r4;
« Alis oxygen or sulfur;



5- car boxam de;

N- (3-{1- hydroxy-2-[4-(2-nethyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2,4

-di nmet hyl - 1, 3-thi azol e- 5- car boxam de;

2-f 1 uor o- NywPadodndads( 2- met hyl - 5- qui nol i nyl) - 1- pi per azi nyl.L-ghbwl /})&}a&nyl ) benza

m de;

3 (3 {2-]4-(2-nmet hyl - 5 qui nol i nyl)-1- piperazinyl]propyl}phenyl) 1, 3-oxazolid
- 2-one, is a s1ng|e bond or —NR;- wherem Rg Is hydrogen, C alk | or J]

a- (3-(2- [ (2R 2- ety D T & A AT Bl e ol b Ber

-1, 3- lidin-2-
1- et h§’|xa§°('3 |{2 [ 4- (fzf"ﬁefﬂéﬂ%ensoai%l %F*l‘%'yPf&l%ﬂﬁe%&’?’ﬁy|Ci1e%'h§n°ybﬁéﬁﬁ1) 2-
i m dazol i di none; salkoxy;

1- (4=fl uor o- 3- { 2- [ 4 ( B-isRChY)-; ScEpion et igrgH))- Iwindreian &z, nylz]sbmlahahenyl) 2-

i m dazol i di none, E is C; ﬁa[kyl gxaiocma!kyl %753/0 oalky! sav:)lpﬁogallgs cf: tltut 8?\?/[33 1, 3-

3-(4-fl 3-{2- 4
oxfazol i 3?&02 f)ne[ (froroh dgen; h;%f‘oxy, ox0, Cy4alkyl, ey 1—38 Xy Or Gy

1- (3- (2- [ 4- (2- et hy| - &kgapyib| orngiy) (aptionadlyr subshiytede by yarepere mprg -sgpstrimemtsdazol i
di nedi one; independently selected from halogen, oxo, Ci.salkyl, CF;, cyano, hydro

1- (3-{2-[ 4- (2-methyl - &; apiaAghi B &, LiRhPRIoRE RYLARIAL |WABSRAYR) 2l & dalaydr o- 2

H- d |- 2-
ety 3 (3 (2 4- (SEREYGRS GFHE) 1 1B it 0k Aty BRI - 1, -
di hydro-2H i m dazol - subsly by one or moré substituents independently selected from

4, 4- di met hy! - 1- ( 3- { 2- haledey med, oy ke, QRFe uybinYyiroky, G aeikansiyh whd € Jickpheny | ) -
2- imdazolidi none and pharnmaceutically acceptable salts thereof. The

ds of f | t | I
P eat | LR L SRR PR R AP SRR, Aok Sethbl, e
(1) shoul d be CTNRIRRrigaidT: iac T ynambersd appeocydis t"@Eﬁr%CYQIWarQrﬁ%tPedPFPt@aﬁl!Yy
‘accept abl e sal tubstifutdd dyel mppsubstititents, whicsmag ke Heeghrmanon differemt] arahethicihadeude

t hlofe ]Eiescr :jbegelécﬂed]frorﬁ’ haloBen, Db, Gmélﬂﬁkyaﬁ@ CHL: @%alkoﬁ)gy aﬂ(ﬁhﬂil addi ][ :c on
salts forne ﬂﬁﬂij romc, sulfuric,
nitric, hydr OY\%’HI éﬁ&ﬁe gggﬁ%rl g?an%r C%&@Ocﬁor ¥ 5clka i

and organi c aci ds
e.Jg. su00|h|cq‘ dtetic, fumaric, citric, tartaric, benzoic,
trifluoroacetic, nallc Iactlc formc, propionic, glycolic, gluconlc
canphor sul f marfother%ﬁﬂabumnt: coffip6iirtls of Halprédent inverRRRAI &l hdve @ gehardt fodmlie,

gl ucuroni c, B roi c, glutanlc ascorbic, anthranilic, salicylic,
phenylacetlé nandellc enboni c (panolc%ﬁhethanesulfonlc pant ot heni c,
stearic, sulfinilic, alglnlc an onic acid; and arylsulfonic, for
exanpl e benzenesul fonic, p- tqu | f oni c, . met hanesul fonic or

napht hal enesul f oni ¢ aci d aad on salts forned wth alkali netals and
al kaline earth netals and gan c bases such as N, N :
ch 0

di benzyl et hyl enedi am ne, procai ne, choline, diethanol am ne, :
et hyl enedi am ne, neglum ne N- met hyl gl ucam ne), |ysine and procai ne; and
i ntfr nally forned salts. i 2005/ 014552 PCT/ EP2004/ 008000 12
P
N

A

R1
(Ib)

wherein X, R, Rz and R, are as defined for formula (I).

All features and embodiments of formula (I) apply to formula (la) and (lb), mutatis
mutandis.

Specific compounds of this invention include Example numbers 1-170 (E1-E170)
described below. For example, the present invention provides:

o 3-(3-{2{4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-1,3-oxazolidin-2-one;



of the compounds of fornula (1) may formacid addition salts with I ess than
one or one or nore equivalents of the acid, for exanple to forma
di hydrochl oride salt. The present invention includes within its scope all

possi bl e Ldki@sesric and, non-stoichionmetric forms., ¥dohg @
non- physi o ggzl ca?ﬁ accept abl e anion @ cation are W|th| n t%e(]@odgg of the

I nvention as useful internediates for the preparation of physiologically
acceptabl e sﬂJ(&%Z—W@Amethjﬂeﬁ-quumimylmWMr]apﬁMéw!)-mmheeﬂamt e, invitro,
situations, ?ﬁ&ﬁﬂgﬂgﬁhé}&u_fm(m[a (Q_I,aetmg_qgﬁo;mygnar ed-in crystalline or

non- cryst al I| rystalline, may optionally be hydrated or
sol vat ed. Thla&a \)eme”ﬁﬁ hened)urgég wthinits Ié%(;gstlm chi orret ric hydrates

or sol vate$ a%:i?@' ZnetBhsrineinds PRz ]G\F%W}P ¥dingse: wat er
and/ or sol vert 4—d(teeth3d+M(33{2Ptﬁf52mw‘lybﬁ qﬂumomwl)a]-mmeraamé]ethabmw)df3-@ieizs[bi ng in
st er eol SOITEI‘IE;‘.cérﬁﬁ)Eaimﬂ@ g. geonetric (or "cis-trans") isoners,

di ast er eongr sy . of these
St er o somer TLet ﬁagi%/df’[W%fﬁﬂ%@W@?‘Zﬁ%%%%wa‘&*ﬁ@bﬁ%@@n%?g@%ﬁ%
di fferent ste%%fﬂ%%? gl Eb%?rﬂ‘g 'may be separated one fromthe other t he
usual net hed2-flnro-Ahig- {Qr[%meﬁwh@numwbé piprrasimdethipjphenehenzaeisief i ¢ or
asymetrices sa,tm{aqs4(3-mem5+qummtyl)cmp:pé@nnﬂ}pt@ymmmpl)-myoxaadmﬂ%h@ forns

and mi xturgs 3‘(Se{fzetafﬂ)-2Tr|ﬂ€thyrpi-&6ﬁ8ﬁ1&5wﬁﬁét (1)1 %Lmﬁﬁew dﬂb%ﬁ g scope all

such i soners, @1 8 npoun ‘be prepared
accordi ng to FB 8 Q% descri bed herein, or by analogous rocedur es

thereto. Aer éa@??%h3'£%{%@'(?w9t%yl'§&%@hw bP'P?"@F'ﬁﬂ]BH"V{}RI)GW ein mis 1 and
Rt is nethyl implakgidhong; is 0, and qis 0, is as follows: Olr H N/ 11/ OH

| p) ~ . X > N~ BINAP | / N&
0821 . NOH4 ﬂLPérJé-% @i(zgf?g &ua%fl%&%azmwthﬂfﬁdwi) é, N CNOY Fo.

NHAOH (N) | /Tydage ?’ Y NJ\ WD 2005/014552 PCT/ EP2004/ 008000 13 The above
reaction sCh@n@‘ﬂ’r’&fﬁbé‘{%{'&h@r‘E@hﬂ& wrieqyayls T ebrpaimighdphedinlf-exeaofidnder ein - m

is other tharong R, is other than nethyl and in a position other than as
i | Tustrated, @RQLY4-(2-ARtyRS-qUINBIENA -@bdtaghyiBihyliRyfl2, 4-imidazolidinedione;
s 1-(3-{2-[4-(2-methyl-5-quinclinyl)-1-piperazinyllethylphenyi)-1,3-dihydro-2H-imidazoi-
2-one;
s 1-methyl-3-(3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-1,3-dihydro-2H-
imidazol-2-one;
o 4 4-dimethyl-1-(3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-
imidazolidinone; =
and pharmaceutically acceptable salts thereof

The compounds of formula (I) can form acid addition saits thereof. It will be appreciated
that for use in medicine the salts of the compounds of formula (!) should be
C pharmaceuticélly acceptable. Suitable pharmaceutically acceptable salts will be apparent
to those skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19,
such as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,
suifuric, nitric, hydroiodic, metaphosphoric, or phosphoric acid; and organic acids e.g.
succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, irifiluoroacetic, malic, lactic,
formic, propionic, glycolic, gluconic, camphorsulfuric, isothionic, mucic, gentisic,
isonicotinic, saccharic, glucuronic, furoic, glutamic, ascorbic, anthranilic, salicylic,
phenylacetic, mandelic, embonic {pamoic), ethanesuifonic, pantothenic, stearic, sulfinilic,
alginic and galacturonic acid; and aryisulfonic, for example benzenesulfonic, p-
toluenesulfonic, methanesulfonic or naphthalenesulfonic acid; base addition salts formed
with alkali metals and alkaline earth metals and organic bases such as N,N-
dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethylenediamine,
meglumine (N-methylglucamine), lysine and procaine; and internally formed salts. Certain



Conpounds of fornula (1) wherein Y and Z together forma C37cycl oal kyl ene
group may be prepared according to procedures described herein, or by
anal ogous procedures thereto. A typical reaction route for a conmpound of

formul a (I )wobmseisssy and Z together form a cyclopropylmpg ARBsoodnd
wherein mis 1 and R is nethyl, pis f3 nis 0, and q is O, ?s as'm@follows

NFaR4 NNR4 NL O- NRSR4 1 I/ ~. Cs) © EtZ Yn \N) =X 1=X 'X (1) wherein X,
R3 and R4 aret tiescotsdounegslof formil® (Ioag frhn) acidr Bdditiont satta Mt féss difantdne qrioR8loRzi ne

descri bed ag,%fs R/Q[eﬁtszofatrh)é'a%ﬁﬁtf@ Q&%t&f&ﬂ%%y@%c%ﬁd@ 84 TW@'&'Qs n be

treated

Si mons- Smi t'ﬁ’ f'EMSBa‘?%QY’? (5tﬁ ?CQQ%tE’]% Rosifg)eh PO&&'I' i’b%%cf ﬁ'ﬁ%é“’&ﬁ&"'%h'%?#wm nc,
to produce é@’ﬁ‘ﬁomﬁ?ﬂi’é haying £ gerwphysielagicall acesntable anign or ¢atiga aFrowithin e sgope
C3. 7cycl oal ky tieniavettion s uBbil mbamedinteadti be praeinative afphtydisogickdp aeckptigble

prepar e conpguslfi/dtod e hen-fhetapsliy, RirBxdmpie, LR sitdfdhsl, R is ot her
than nethyl and in a position ot her than as illustrated above, p, n and ¢

are other than 0, and ma C3 7 yclo I Iene gro ot her than
vl opt opy! e CompeE A TTLIAID RS UGN TYo Bl G PO iR BEp e such

as a G i gnaifccrystalieatmaynoptiogaliyhe) hysiratgd WISDWateqm'l(Mﬁ inveritipn hdudes Vﬂt}mri il kyl
epoxi de (wheespensRichioRetricopydrates! drysoivatdshes walleseae@painds dcobiadlings vatably a
copper (1) h%Hoﬂﬁ‘bs Xtep Hd'lhrdﬁ%l\%ﬂt i ntermedi ate alcohol, as illustrated in

the schene b nmay conveniently be converted into a ketone
using a suitabl e oxi d| 5| ng agent, e.g. pyridiniumchlorochromate. The ketone
may then be Certeiareomponads pbfosmela ) Aid Fapable of euistng i) sterepiaemeria feoes (6.9,
descri bed i pebdhetripr(ec &els-trgns’s bmars, ddStEdihérd lathSendnfidiménel @Ad /IR §Behtionl4 M
) ngm O [ BRtbAdd td Fodtn( B Ghest! HerddbomBri¢ Yohhd \arig toT mibdudE2Rerels dnddaidgNLIn Na
~ [Rin |%c%mate[st}'he dn)ff?gﬁ't stereoisomeric forms may be separated one from the other by
the usual methods, or any given isomer may be obtained by stereospecific or asymmetric
synthesis. The invention also extends to any tautomeric forms and mixtures thereof. The

present invention includes within its scope all such isomers, including mixtures.

Compounds of formula (1) may be prepared according to procedures described herein, or
by analogous procedures thereto.

A reaction route for a compound of formula (I} wherein mis 1 and Ry is methyl, pis O, nis
0, and g is 0, is as follows:
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- GN-=--- N[~m\ J ~Im\ | JX N (lI) The above schene illustrates the
case where p is 0, but may be adapted for cases where p is other than 0.

Alternatively, the reaction of an aromatic nucl eophile such as a Gignard
reagent (M roaryllithium (M= Li) with an a, p-unsat urated ketone

= X
(wher e nzlw?)z,“gg‘ﬁ?ﬁsﬁe presence of a catalyst e.g. a coPpEEFI%+#50%0de nay

provide a cycloal kyl ketone product. %he ketone may then be transformed to
0 TP e R A A o e RSB Bl Mo,
| RRIN~ J [ Reyjs Ptket s Ry iavethemthan.methyl and jn a posifign pthgr thap gg {ilystratedaboyey e

schene il | uahd piresnd dpereostber thdre@.e p is 0, but may be adapted for cases where
p is other than 0. WO 2005/014552 PCT/ EP2004/ 005000 15 Alternatively, the

broduce s r carepUbRariifs f PASEN'Y AP L Xoocits Wi b liothpRe Blclarey ™
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e transforthecttv.o a :

A typical reaction route for a compound of formula (1) wherein Y and Z together form a
cyclopropylene group, and wherein mis 1 and Ry is methyl, pis 0, nis 0,and q is 0, is as

follows:
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wherein X, Ry and R, are as defined for formula (I). Thus, reatment of the piperazine
described above with a 2-arylacetaldehyde produces an enamine, which can be treated
under reaction conditions known fo those skilled in the art, e.g. Simmons-Smith
cyclopropanation reaction using diiodoethane and diethylzine, to produce compounds of
formula (1) wherein Y and Z together form a Cs;cycloalkylene group. The above reaction
scheme may be adapted to prepare compounds of formula {I) wherein m is other than 1,
R is other than methyl and in a position other than as illustrated above, p, n and q are
other than 0, and Y and Z form a Cyzcycloalkylene group other than cyclopropylene.

Alternatively, the reaction of an aromatic nucleophile such as a Grignard reagent (M =
C MgX)} or aryliithium (M = Li) with a cycloalkyl epoxide {where n=0,1,2), optionally in the
presence of a catalyst e.g. a copper(l) halide, may provide an intermediate alcohol, as
illustrated in the scheme below, The alcohol may conveniently be converted into a ketone
. using a suitable oxidising agent, e.g. pyridinium chlorochromate. The ketone may then be
transformed to a compound of formula () using methods described in the preceding

scheme.



conpound of forrmula (I) using nethods described above. c1\ \ e O+ He H
IRS1IQIRjgIRg HN IR)Nn Nr~YZ I \ Il-rnl \ NRBRa N N~ m\ | N
IRZzZIn 1) [Re g H[PIn~1Rslg H \ X (l) The above schene illustrates the

case where i ut may be adapted for cases where is other than O.
Conmpounds g&#@?ﬁﬂ?é (I') can also be g‘r Lepar ed accordi ngBF'HEFWQ‘”%“éPP@rre bel ow.

Reaction of a substituted benzal dehyde with a reagent such as
nethoxynethyltrlphenyl hosphonlu hloride in th

presence of a suitable

base, e.g. potassium ar bonat e odi um net hoxi_gess,or sodi um hydri de,
pr oduces an e euhe The—enol gt her—ean be hyldrol ysed under acidic
conditions, e.g" mu5|n ueous ochloric acigd™pptionally in a suitable

co-sol vent such as tetra ydrofura Rut O give a sSuif t|tuted
2- phenyl acet al dehyde derivative. The al dehyde cam be reductively coupled to
a 5-(1-piperazinyl)quinoline or quinazoline conpound using conditions
famliar to tha Cskilled in the art e.g. using sodi um
triacetoxyborpiydri de or sodi um cyanoborohydride. The product may be
converted to a &onpound of f la (1) using nethods deg&glbed previ ously
(if the aromati stltuent ndoj ngt al r eady |nc ﬁa grioup of fornmula
-NR3R4). WO 14552 PCT fFO A1 D08000 16 FR19 Fi Rs19 H IRsI9
[Rz]n-ND [N3; z - fj ,,J1%R dRa N 6] !'H“Eﬁ/ [B¥In-EN) [R44 H [R21n
\N IRs19 H -~~ I?l in ~ | 2 |y~ mviN J I) C The above schene
illustrates the case whers but may b%a Eﬁi for cases where pis
ot her than 0. N :

)

( ' The above scheme illustrates the case where p is 0, but may be adapted for cases where
p is other than 0.

Alternatively, the reaction of an aromatic nucleophile such as a-Grignard reagent (M =
MgX) or aryllithium (M = Li) with an o,B-unsafurated ketone (where n=1,2), in the
presence of a catalyst e.g. a copper(l} halide may provide a cycloalkyl ketone product.

The ketone may then be transformed to a compound of formula () using methods
described above.
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The above scheme illustrates the case where p is 0, but may be adapied for cases where
p is other than 0.



Al ternatively, conpounds of forrmula (I) nmay be prepared according to the
followng schene. Esterification of a 3-am nophenyl acetic acid derivative
under acidic conditions in an alcoholic solvent e.g. trinmethylsilyl
chl ori de |&,67¥0§9ﬁ{1%2 produces the acetate ester hydrochloride. Reaction of
the ester RYUFOY ide with a reagent such as a 2-hal o PELHFRLLPBEMy anat e or
a synthetic equivalent thereof, e.qg. sgquenti al addition of phosgene (or
equi val ent C L] | i Coh L i t.e).
>-hal ot hyl Sistafive 2 giét@ghgaﬁf S%Sttﬂhédé?g{;%w 9&%&;}6@{% P%la?lé}ﬁﬁ@a“e
presence of MY JHS@CEHT SeRlRanely ""i‘"ﬁ{rgr‘ﬁghﬁ di%eWhdre 3&"#’@ g?‘é’é‘i’/idﬁﬁ"aﬂ\‘%p as
defined pre(Byothssiz, 197 aafbketit!).oThe ketonp megipiseniprst @awitken estransfogmedidea such
as sodi um hyshpsled opFpahuRES using yrelthatle diepdribddiabove. Reduction of the ester
group with a suitable reagent, for exanple l|ithiumborqhydride, produces a
substituted 3-phenyl egthanql derivatiye. nver si the al cohol group to
a sulfonate |E& ng[ group Snsuctras eatf i en a sul foni c anhydride or
sul fonyl chl ertdg qC"e. g. nmet hanesulu L chl oritdeiptionally in the
presence of-a swfabl e base, produces a  conpound, which can be converted to
a conmpound of forrmula (1) according to the procedures described previously.
WO 2005/ 014552 PCT/ EP2004/ 008000 17 HH NHz O NI X*\NCOO \ N~O \ HC -' /p
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I NN (z' =l ml J (Iﬁ}thu in a further gs ect,  tRies invention
provides a procgss {or the p Kpon of a conp ﬁ%d ormula (1) or a
phar maceut i Ga cc)épta | e-8al t ~dAeneof , which es pnpri ses the steps
of ., (a) convert™rny‘a co%ﬁ%‘&g of ®Brnula (11 I[%.]“EEEN YR8\ NOz

U]
The above scheme illusirates the case where p is 0, but may be adapted for cases where
p is other than 0.

Compounds of formula (1) can also be prepared according fo the scheme below. Reaction
of a substituted benzaldehyde with.  a reagent such as
methoxymethyltriphenylphasphonium chloride in the presence of a suitable base, e.g.
potassium carbonate or. sodium methoxide or sodium hydride, produces an enol ether.
The enol ether can be hydrolysed under acidic conditions, e.g. using aqueous
hydrochioric acid optionally in a suitable co-solvent such as fetrahydrofuran, to give a
substituted 2-phenylacetaldehyde derivative. The aldehyde can be reductively coupled fo
a 5-(1-piperazinyh)quinoline or quinazoline compound using conditions famiiiar to those
C skilled in the art e.g. using sodium triacetoxyborohydride or sodium cyanoborohydride.
The product may be converted to a compound of formula () using methods described
previously (if the aromatic substituents do not already include a group of formula —NR3R,}.



[RRKN) fRJgi JX~RRm~-1 / N (Ill) Cwerein RL, m X R2;, n, W p, Y,
Z, R5 and q are as defined for formula (1), or (b) for a conpound of formnula
(1) whereinyY and Z forma cycl opropyl ene group, converti ng a corrpound of

forrrula(l\v/‘)%l \[~~N& N[R mIJ (IV) wherein R1,
R3, R4 and Oﬁﬁ@“ﬁﬁzare as defined for fornula (1); or W@é’é@ﬁ@%&%z

PCT/ EP2004/ 008000 18 (c) reacting aléorrpound of formula (V): H [ Rt(N) [

Rl i x Rm1 J M wherein R m X R2, n, W _p, Y, Z R5 and q are as
defined for formga (I'), and L ijs a | eaving group§ with a conpound of
formula (VI): RANH NO whergin R3 and R4 are As defined for fornula (1);
or (d) reacti a conpound o ormula (VI1): NX RMJ N((VII) c
wherein RI, m R2=and n ar s defined for f la (1), with a conpound
of formula ,z R4 [W L\ [rRR5]q | Raa
N
[Raln-E j [T']n/z | Yﬂ/z NR,R,
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( The above scheme illustrates the case where p is 0, but may be- adapted for cases where
p is other than 0.

Alternatively, compounds of formula () may be prepared according to the foliowing

scheme. Esterification of a 3-aminophenylacetic acid derivative under acidic conditions in

an alcoholic solvent e.g. trimethylsilyl chloride in methanol produces the acetate ester

hydrochloride. Reaction of the ester hydrochloride with a reagent such as a 2-halo-ethyl-

isocyanate or a synthetic equivalent thereof, e.g. sequential addition of phosgene (or

equivalent e.g. carbonyldiimidazole, disuccinimidyl carbonate) and a 2-haloethylamine

(Y=NHz) or 2-halosethano! (Y=0H), optionally in the presence of a base, produces an

intermediate where X is a leaving group as defined previously. Treatment of the

intermediate with a sfrong base, such as sodium hydride, produces a cyclised product.

Reduction of the ester group with a suitable reagent, for example lithium borohydride,

produces a substituted 3-phenyl ethanol derivative. Conversion of the alcohol group to a

} sulfonate leaving group, such as by reaction with a sulfonic anhydride or sulfonyl chioride

( e.g. methanesulfony] chloride, optionally in the presence of a suitable base, produces a

- compound, which can be converted to a compound of formula () according to the
procedures described previously.



(M) (Viil): wherein W p, Y, Z R5 0, R3 and R4 are as defined for
formula (1), and L is a |leaving group; or WO 2005/014552 PCT/ EP2004/ 008000
19 (e) for a conpound of formula (1).wherein Zis -CH OH), reacting a
compound of, f I (M1) as defined in step (d) with a _conpound of fornula
(XI11): o(’vo’\%%ﬁ [Wa y Hr Rs]q ,(XI11) | wherein PGF/ER2004/008900 p5 -
R3 and R4 are as defined for formula (f); or (f) for a corrpound of formul a

(1) wherein Y and Z forma C3. gzycl oal.kyl ene £acting a compound of
formula (VP B Lned abyVy \j t h a—eonpouw rmula (XI'V): NR3R4 H

Al, Rs]q (XPV) erein &5, R3andqare as gnedfor formula (1), a
is 0, 1, 2, 3 or 4, or (9) for a conpound of ffornul%a (1) wherein the group

Wor Y attached to the nitroden in tdta pi perazine group in formula (1) is
CH2 or CH(C, .3alkyl), reacting a conpaund of fornula (VIl) as defined above
with a conmpound of formula (XV): QvY~z | NR3R< Yb O[Rs] g li (XV)
wherein R3, R4, R5, g, Z, Y and Ware as defined for formula (1), bis 0, 1
or 2 and Qis hydrogég-or Cl-SaIk v and thereafter optionally for any of

steps (a) to (gps / 01455 P2004, 0.0 20 removi ng any
protecting group or ‘cn'ngarng a—To un :ujpr mula (1) into another
94 and/ or (Rea

[ pn,z NR,R,
0 [Rz]n'Eg [RzInENj
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Thus, in a further aspect, this invention provides a process for the preparation of a
compound of formula (I) or a pharmaceutlcally acceptable salt thereof, which process
comprises the steps of

(a) converting a compound of formula (I1):
Y,z NOC,
v QH
N
Ry [ Rs]q
e )
R 1S
[a{f@

{)

C wherein Ry, m, X, Ry, n, W, p, Y, Z, Rs and q are as defined for formula (1), or

{b) for a compound of formula (I) wherein Y and Z form a cyclopropylene group,
converting a compound of formula (IV):

)

H T}
[® 7

w)

wherein Ry, m, X, Ry, n, W, p, Rs, Ry and Rs and g are as defined for formula (1); or




form ng a pharmaceutically acceptable salt. In step (a), a conpound of
formula (I111) is converted to forma conpound of formula (1) by standard
reduction reactions known to the skilled person, for exanple by reaction
with iron to forma conpound of formula (1) wherein R3 and R4 are
bot h hydro&@ﬂﬂmmgﬁ A conpounds may thgg be converted toPbTREFC{YEMSunds of
formula (1) as described below Conpounds of formula (I111) may be prepared
according t r 'Bﬁg rein, by known literature nethods, or
by anal ogougc)gé%c?g ércgémtgﬁgorcéﬂfo. E@zrrpoun'd of formula (I) wherein Y and Z
forma cycl opropyl ene group nmay be by step (b), by conversion of a
conpornd ofspo (I\,l).S Afhnotedtab@ﬂetb Elcgnve;s:con {eagfbfn may Ee for
exanpl e ,a Sinmons- Sm reacti nds of fornula may e
prepared according to procedul Bescr &d herein, by known literature
met hods, or by anal ogous proceddres thereto. For exanple, conpounds of
formula (1V) may be nade byn%1 nYy a.conpound of formula (VII) as defined
above with a conpound of fornul" [Y: H [WNR3BR4 H-OI| RSL (XVI) '
wherein p, W R3, R4, R5 and q arepps defined for formula (1). In step (c),
a conpound of formula (V) is reacted with a conpound of formula (V). The
for exanpl oVNBEHT SHalth o P 1Y pr LoeibanBrd Secoahen ddaru i ped Lsa
Conpounds ofeafipg giaug, with a seppendof priewaddd accordi ng to procedures descri bed
herein, by known literature methods, or by anal ogous procedures thereto. In
step (d), a conpound of formula (VII) Rﬁ;Nppcted with a conpound of formula
. . . . 4 .
(VI1'1). Suitable reaction conditions LE% step (d) include the use of a
base, for exanple triethylamne or N Qisopropylethylanine, in a suitaple
sdfvent such as dinmethyl formam de, acetonitrile, dinmethylsulfoxide or
N- et hyl pyr whéreihi Ryl Ry drd a géfiret #dr forbid ()pgr of the reaction to a
tenperature between 30 and 200 C, preferably between 50 and 150 C. Suitable
| eavi ng groups for aliphatic ucIF ilic substitution (J.March, Advanced
Organi ¢ ChERTRACHNE @ PIRPRYIdgf r,"“ﬁ’gﬁ “Wley and Sons, 1992, pp. 351-356)
include, but are not I|imted to: halides e.g. chloro, brono, iodo; sulfate;
sul fdnate esters e.g. tosylate, WOH2005/ 014552 PCT/ EP2004/ 008000 21
brosyl ate, nosyl ate and nesyl at e; azilkylphosphates; oxoni um i ons;
j Kk
t

perchl orates, betylates (a nesul fonate esters); activated
sul fonate esters e.qg. f1 uor osul'f N
hal oni umions; ditosylamne; and 1

e, triflate, nonaflate and tresyl ate;
~X

[R‘l m | //-|
N

(Vi)

wherein Ry, m, X, Ry and n are as defined for formula (I}, with a compound of formuia

o NR,R,
W .
[ | AR ;( ]

[ Rs]q

(VI
(VIL):

wlﬁerein W, p, Y, Z, Rs q, Rz and Ry are as defined for formula (1), and L is a leaving
group; or



pyridiniumsalts. Suitable | eaving groups for aromatic substitution

(J. March, Advanced Organic Chem stry, 4'h Edition, John Wley and Sons,
1992, pp. 652-653) include, but are not limted to: halides e.g. fluoro,
chioro, brgno, iodo; trialkylamonium diazo; sulfate; sulfonate esters

e.g. tosyl YOUNEN| ate, nosylate and nesyl ate phenyl sEFFER4/008000
phenyl sul fonyl; activated sulfonate d2ters e.g. fluorosulfonate, triflate,
nonafl ate apd._tresyl ate; osphat.e. di.alLkyl sphate: nitro: alkoxy:

Byl oxy: al Ry R o BRRIRTh St O RAR G = Pahing o Py
be” pr epar edMibes dgiieg i steh (@ovither eammppuad eidapBlmeidt  formula (XVi1): Y/ z
NR3R4 [wIP OH\ H[ R5]4 (XVII)CMherein W p, Y, Z, R3, R4, R5 and q are
as defined for formula (1), to infiroduce the |eaving group L by for exanple
reacting with McSO2O . The pres ' NRyR: provi des a process for the
preparation of a conpound ofL rmul a) as defined above or a

phar maceutical |y acceptable $att the sy Whi ch process conprises the step
of reacting a conpound of forful a ( XV ).z N2 OLRg ~xfRml J
(XVI'11) wherein R, m X, Y, p, Z RS ard q are as defined for fornula (la)
above, with conpound(s) containinggappropriate functional group(s) which
is/are capable of reacting wth a Ianpound of formula (XVIlI1) to forma
conmpound of forrmula (I). Conpounds of WD 2005/014552 PCT/ EP2004/ 008000 22

formul a (X\alﬂéréinm&b,&?zgngamgﬁm@ng&é%agﬁﬁeaf&*faﬁﬁﬂamﬁs described herein, by

known |iterature nethods, or by anal ogous procedures thereto. Conpounds of
formula (1) can be converted into further conpounds of formula (1) using
standard t €fhni ques. For exanple, and by way of illustration rather than

l'imtation, possible conversion reactions include acylation with an

a;{[c)nropr ! at CHENE fdm;_itﬁma%?f&mﬁl}[elfm whafeirfe 8hd  f6rf] #CL A9 cloalkitdhaéroan ré?dti!?@ an
appropriate [ [ S onyl atTon
using a sulq‘(gén gﬁ %’ r?gﬂ)ég@%?ﬁ @uagﬁdéﬁlgeoana;otog%ﬁ@iélc?ﬁaﬁﬁén%:or{ﬁ%ﬁlad@\h For exanpl e,
for a conpound of fornula (1) wherein R3 ap I;4?4 are independently Cl1_

6al kyl sul fonyl, a conpound of formula (I Fein R3 and R4 are both

hydr ogen may be : :

(XIV)

wherein Rs, Rz, Rs and q are as defined for formula (1), ais 0, 1, 2, 3-or 4;
or
C _ (g} for a compound of formula (1) wherein the group W or Y aitached to the nitrogen in the

piperazine group in formula (1) Is CH; or CH(Cysalkyl), reacting a compound of formula
(Vi) as defined above with a compound of formula (XV). - ‘

b
H
° [ Rs ]q

(XV)

wherein Rz, Ry, Rs, g, Z, Y and W are as defined for formula (1), bis 0,1 or2and Q is
hydrogen or C,_salkyl;

and thereafter optionally for any of steps (a) to (g):



reacted wth a Cl_6al kyl sul fonyl chl ori de. For a conpound of fornula (1)
wherein R3 and R4 are independently forrmula (l11), a conmpound of formula (1)
wherein R3 and R4 are both hydrogen nay be reacted with a conpound of
formul a ( Xyghaos 145 H B DNE (XIX) whereinr, A B, D andyk@éfogne defi ned
for formula (11) above, and Qis a supdable IeaV| ng group such as chlorine,
or is -OHwhen r is zero. To obtain a conpound of formula (I) wherein Bis

-NR3, an appr eghdviigeantySReieeitiy dro@ss argirhi ocyanate may be used. On the other
hand, for cograah%% s‘?cfn%dq‘%%fﬂah%l Finfd ShoBRRLombHR Rimihal() shiBy N t T ogen

atomto whi q{) 3-7 nmenbered nonocyc

het erocyclit rmaﬁ%&t;%ylag{sgn % 87of ormat e or an i socyanate may be
used to react vvlth a conmpound of formula (1) wherein R3 and R4 are both
hydrogen. |h stéd {a), mecommmuad ot foesulay(lf} Isapevertad! tb éatrmi mcdriysound tof fdmatilai(t) byay be
pr ocedur Zstﬁ%ﬁaﬁ&ﬁ%ﬁoﬁ%ﬁﬁm" ‘*‘Q%é SR parae @2“@?‘*‘%&9 “‘@a%‘%" M Fose:
d bed i P& off5 5 BpB bR & R DVARESD- vor k.
e e a oLy et
pht hal i m deheldve onpoundd of ﬂdrm%ac(dﬂ)b‘ﬂawbe piepaz| agxgrding Bo pydcedoret rdesgribed

derivati vesperéiaiyRnbivh GtePirlifd rAEAMRS of B arRfogBlopretRilefPetd. ers. Al dehyde or
ket one groups can be protected as acetals, ketals, thioacetals or

t hi oketal s. Deprotection of such %r oups. i s. achi evw{ij usi ng conventi onal
procedur es WEPTPYREwH farmular{l wiefein &ndé?awbﬁeyd%ﬁ? %@tﬁrﬂg’ RO NAEREY as
t - butyl oxycdembimyty ernyetseonrafreovarapausi vf faamuladiM. Sscivtesabdvediheatohearsion or

trifluroroaegétiod nay e foﬂe:éhnﬁbllé h BRhRoSPENRI FeaBtiei) CSmisHuRBS etrfefm@av ma

St o "ol proB s g&s}% Faceliice agtBEd Abreif BOKIBGT Hekifte of tﬁ§§e%1abl ©
I ts may % Yen B 'o acid

or “acid derl?yvadla ogRuS Rerednesy 19eupis o ‘%@F%/@P‘QG@E?R%‘BM OFE"Q"aT@l‘é) "aﬁf 'P‘fhi'“ﬁ‘ﬁ%s of

t he conpourtysreaétingra somnpaundtdfdormiua (b1 9| defingi b8 withda Sorpdidd ofdompiiar s can
be determ nggnby the follow ng assay. CHO cells expressing 5-HT1A receptors
(4 x 107 ceIIs/n1) are honogeni sed in Trlé buffer and stored in 1n] -
aliquots. CHO cells expressing 5-HT ceptors (4 x 107 cells/m) are
honogeni sed in Tris buffer anc n 1.5 mM aliquots. CHO cells
expressi ng 5-HT1D receptors ([J.Np j WR®&, honpgenised in Tris buffer and
stored in 1 m aliquots. 0.4 of a cd] suspension is incubated with

[3H] -5-HT (4nM for 5-HT1B/ eptors and [ 3H WAY100635 (1nM for 5-HT1A
receptors in Tris My HC buffer (p [7) and test drug, at 37C for 45

m nutes. Each test drug is tested 10 concentrations (0.01 mMMto 0.3 nM
final conceniterain pod) Rs,\Rut Rs antbmarsmsaiefines fbi focihwlg (Blef i ned using 0.01 mM
5-1-1T. The total assay volunme is 0.5 ni.

In step (c), a compound of formula (V) is reacted with a compound of formuta (VI). The

reaction may take place under conditions known to those skilled in the art, for example

optionally in the presence of a copper-based catalyst. Compounds of formuia (V) may be

( prepared according to procedures described herein, by known literature methods, or by
’ analogous procedures thereto.

in step (d), a compound of formula (VIl} is reacted with a compound of formula (VIH).
Suitable reaction conditions for step (d) include the use of a base, for example
triethylamine or N'N-diisopropylethylamine, in a suitable solvent such as
dimethylformamide, acetonitrile, dimethylsulfoxide or N-methylpyrrolidinone with optional
heating of the reaction to a temperature between 30 and 200 °C, preferably between 50
and 150 °C.

Suitable leaving groups for aliphatic nucleophilic substitution (J.March, Advanced Organic
Chemistry, 4™ Edition, John Wiley and Sons, 1992, pp. 351-356) include, but are not
limited to: halides e.g. chloro, bromo, iodo; suifate; sulfdnate esters e.g. tosylate,



I ncubation is stopped by rapid filtration using a Packard Filtermate and
radi oactivity neasured by Topcount scintillation counting. pKi values are
calculated fromthe 1C50 generated by an iterative |east squares curve
fitting Pr QgL 4259 Al ternatively, functional potency can be neasured by
the fol | owi ng% bi ndi ng protocol ., CelI's used in t h&CSEARPAIEIh| nese
Hanster Ovary (CHO Cells, Human Enbryo Kidney (HEK293). Cells were

transf ect edyp <CRE f ; es: iurh H SHT1A
L R i 2 L
Sul phoxi de Zt7'a -contentrarion-or r1gmv>8eri af arruti on of dr Jgs 1 n ©90%
Di met hyl  Suftysreskiferatewe triflatea ongliipte, @nd Jegsigtes haipniypp donsy ditpgdamingzand ofy
concent r at i pmidfuntsatiound was 3uMin the assay. The conpound at 1.0%t ot al
assay volune (TAV) was added to a solid, white, 384 well assay plate

(postar). SSHEAL BhiAL SEOUPLF bkt ol T, ABIER Sqorb By, °°
(S R M ey YLl e oo

y -gh 3 H s I
addition ofe.gi fﬁg%:, bgj‘sfflefe,, _nasylm% shd fntgsyate plﬁﬁnyEfR@\yf,imahyiﬁﬁi'éﬁyl; activated
concent rat I Qf, tef? e%gfﬂ(lbrgé Ifo ﬁﬁé%gﬂaﬁa?fate frad Iat@rﬁﬂ%ﬁ%s' RSy .
buffer. The assa s starte DY Lt qn, of 299 AV of cgé.i@gnM
FAC. After %{]opplé%ﬁ;’\rﬁr%ﬁ °§§§5§F’%ﬁ %l‘fyiseﬁweaf‘?ﬁw%a aé'lﬁ-at RT for 2 -3 hours.
Assay plates were counted on a View ux, 613/55 filter for 5 mns. Assay
pl at es dwe;%ommmbaf mmaz\tmn ngrb@ pgé;iamd torexa‘ili(;pﬂtalbyﬁ:ddirdrﬁnga ca'zrpo@ugﬁrpgeo
conpounds  sfRNIa w were tested and were found to have pKi val ues :
at~5- HT1A recept rsl,' wi th many showi ng a considerably higher affinity
(having pKi values in the rag}g%z&o - 10k Certain conpounds of this

pE

i nvention al so denonstrate ar & af fi ni ty for 5-HT18 and 5-HTID
receptors. WD 2005/ 014552 P P20@4/808000 24 The intrinsic activity of
t he conpounds of this inventdan can ba term ned according to the

foll ow ng assay. HEK293 cel | menbr anes 4 abl y expressing human 5-HTI A
receptors and CHO cell nenbranes stably expressing human 5-HT1B receptors
are honogeni sed in HEPES/ EDTA buff#y and stored in 1m aliquots, and

[ 35S] GTPyS binding studies are carried out essentially as described by

Lazareno at at,. if Cl, - 93 . 52, 449 i S m npr nodi fications.
I\/brzmr anes M‘W'&g‘g'%g ?’Sé?aﬁé' _@@g_iqﬂﬁﬂﬁﬁ%%emfgrgﬁrﬁw%”@}‘ t%ﬁgoﬁcﬁﬁeeﬂga‘f"?é 20 mv
HEPES buf f eroypir-pyrion pxarmpple rraciiesitnesS@Clagcl2 (3 mv), Nad (100 mM), GDP
(10 M and ascorbate (0.2 mM, with or without test conpounds. The reaction

is started e drB&rdlkhiidhproVideCa brddbsd 7 HldPByaalidP8r #¥bmpaERYof formula

concentrat |(%r)1 as defined above or a pharmaceutically acceptable salt thereof, which process
comprises the step of reacting a compound of formula (XV1II):

. NO,
G
N H

q

N
[R1 m l \j
N
XV

wherein Ry, m, X, Y, p, Z, Rs and q are as defined for formula (la) above, with
compound(s) containing appropriate functional group(s) which is/are capable of reacting
with a compound of formula (XVII)) fo form a compound of formula {I). Compounds of



followed by a further 30 m nutes incubation at 30C. Non-specific binding is
determ ned wusing nonradiol abell ed GTPyS (20 M added prior to the
menbranes. The reaction is termnated by rapid filtration through Wat man
G-/ B gradem%wlﬁgollomd by 5 x I m washes with ice cold HEPES (20 m\M
/ MyC12 (3 T¥. Radioactivity i s,measured using PFYHPHOLEIMN | | ation
spectronetry. This procedure is hereaffer referred to as the [ 35S5] GTPyS

functi onal A&Ra% o/ hﬁ%yhs Sa‘P%tg zroitﬁr‘i & giaeeiﬁgéh@ﬂédfnwﬁ'@%ﬁiaw

that certai e antagoni sts
type recept'g‘?éﬁagme OdBtWeqyfnﬁ B%%Fr ?%?dﬂ heﬁ%tgrse agoni sts, agonists or
partial agonists. The efficacy of the conpounds of this inventi on to inhibit

t he re- upt akempdunglerdbtfamuta ¢pcarbbe corvaded atb funther Sonhpounps ak rasladly using
gg?i?gﬁrﬁ”ts;tgrﬁ]da‘f@tt@éfﬁi deles| 3Edr- Sxdbld, anG by aofciﬁusitrﬁtitﬁ%(%tﬁérsﬂﬁﬁ Im’ﬂﬁ%h rorat
56-vel | pl & 53%%1@%86%' er%iafohermi@? afﬁa@w ) BpPBaRE Sop B Bt Elsh i ¢
HBSSH ( Hanka® Bef iéin@ié%rfd@aiai Y?H%ﬁswﬂ ap QWW@DE lating) jgagent saeh a%cm%xlnd or
vehi cl e i siodideleahdt sulfeadétionalsingam sulfondatingt agenf mrchja(snnetham:xiimmam“iybyde

CH| 5- HT (f i exafiPRS g6 & ohr@Burdb BMormda qumr@mdaatm Riear:e Md¥peHdentySC,.

i ncubated f gp. @, io‘ﬁki heg n?ﬂHqu of REmula 36@5He?éin B g;‘il] R%qréie% .i@} pg” of

t est mxtur 5 Ci H cln ation
bockini | ( upaRELuitha Geaknsdonyaione. £anedopney: ormé! O whtseie R REY Rop and

bottom of tdre lmdeaeederélys‘e@it@l (1NPh xpawoendeot ferdyla IO herdintRarand R. areFacdkar d

TopCount .  Alytifigeamaydefreattbewiivh ebmpodld of ikmaREPYNds to bind the re-uptake
site of serotonin nmay be assessed u5| ng [ 3H] ci tal opram bi ndi ng assays
performed in recombinant epitheli alff pig kidney cells stably transfected

witt h human 'SERT ( hSERT/ LLCPK) . angik%lﬁs were grown onto Petri dishes of
500cnR2. At 80% of confluence th Bl Ps wEre harvested in phosphate buffered
saline (PBS) containing 5nmM EDTA apaycentri fuged at 900g for 8 mn at 4C
The pell et was honpgeni zed in 30-50 vols of assay buffer (50n1\/| Tri s, 120nM

NaCl, 5mM KCl, 10M % r bat e 7.7 and c f uged at

28000g T or WISHAIR f At Beoneb a8 AT Bk ROEE: #96 Rle o saiba BRYIRG  and

af t er i nculgseurostchtas Guaireopr @f}ﬁif‘hWhQrelhlSrﬁefQJgE@I oa‘@lrb@fcomomofffbmla W

al quot ed atwhefsir BisPHNRE iah/ dpprophiatedbdtyarmas ay isotfidc9anaté Jdychd aseapr emthe ndi ng

b e B e
concent r at | 5‘?‘ 8 ?tir 38& Gf}?eéerBFWh‘f G opi  of

[3H Cital ompampa-atefcmmpfoabat@ @ﬁtanai§¢qyﬂna§¢ MREY2ABH Ms%ih zadprithe comweundnts

di | ut ed i n fasray(oaidrein Ratand Gaaanbotiahydosgenf 2pg/ wel | of protein. Menbranes
were added last to initiate t he reaction and i ncubated at roomterrperature
for 2h. Th ﬁé{\ pideItrationthr h / B 96

zt [l action. £ P Lon .
(11 terpl ar oyl B SbpRBaliiney ot SBRY é}: PREPS TG RPRE o col
har vest er . l'%.‘IIVQ pg}@q{weﬂsedm SONEhe ove procedures Standard protection and

- deprotection techniques, such as those described in Greene T.W. Profective groups in

( organic synthesis, New York, Wiley (1881}, can be used. For example, primary amines
can be protected as phthalimide, benzyl, t-butyloxycarbonyl, benzyloxycarbonyl or frityl
derivatives. Carboxylic acid groups can be protected as esters. Aldehyde or ketone
groups can be protected as acetals, ketals, thioacetals or thioketals. Deprotection of such
groups is achieved using conventional procedures well known in the art. For example,
protecting groups such as t-butyloxycarbonyl may be removed using an acid such as
hydrochloric or ftriflurorcacetic acid in a suitable solvent such as dichloromethane,
diethylether, isopropano! or mixiures thereof.

Pharmaceutically acceptable saits may be prepared conventionally by reaction with the
appropriate acid or acid derivative,



times with 1m/well cold 0.9% NaCl solution and the radioactivity was
counted in Packard TopCount. Sone of the Exanple conpounds tested according
to this uptake assay were found to have potency at the uptake site of plC50

of > 6.0. Q&%}d?g§z of formula (1) and their phar rrag:eut%cc[?];gllzxo @ﬁ&,ﬁgt abl e

salts are of ‘'use In the treatnent of,certain CNS di sorde
depression (which termincludes bipolar ~. depression, un| pol ar- depreSS| on,

singl e or resUbfigifibs G A6 SRIPoBRE \E tADIIRRARSH brt i5\-HTr aﬁéyslh?
f eat ur es, C@E%t@glc%nfg@tdé eﬁ'ﬁpﬁgeﬂ[yaﬁ’]‘ékﬁﬁd %gggagr eég@e%l 5)% @ ﬁgé@s or
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amesi ¢ di soHd msecgn@r%gﬂr@s@adiqt%ﬂer Hof-{) anshigst drea 3t 378Cder #eminuigs. eat i ng
behavi our s Edchddshdruads sestadeatiia cosrentrativnaf@l0bmiM to a3 nbt finabegncerstetiond), with
dysfunct i Orhonsslpgﬁﬁb bﬂHﬁ]@r&@’héd Using! 0.6t i aipt UrRaneRs aé‘efayc\}oﬁﬁ?é“sa@srrgit hm
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caf fei ne, pPReaFIEE '?YdTW%COEHHS%W@ﬁW‘chLﬁF'% PRic@liesmps srirslated omttee ISseh.  as

cannabi s, hmneiated byengterative leastistuaws qupeditting pregraheean ne or
anphet am ne-rel at ed drugs such as dextroanphet anm ne, nethyl anphetamine or a

P8 barki oREREEER ) wnlfi-al ;E;eﬁer%%sbesé}%% g@gpamﬁamg bﬁ%aée%n&é fgrent' a

ar Ki nson I nsoni sm-an

dyskl nesi adro 8%0 V\EP'S ”é%d H't Y ’?et?eoH%'B? tak Qvany; ek fe ,-Human

gast r oi nt eHrbrgd Kidney (k€293 Gehls werei transteatibt! with BiNAetodingrfar !mman rebaptarenpounds
may al so be useful |n treatlng tumours such as prostate tumours. It is to
be underst qqgtat "treatnment” as used herein includes prophylaxis as well
as allevi zﬁéf@g?ﬁﬁ er abl i shed synptons. Thus the invention also provides a
conmpound of H i ) or a pharmaceutically acceptable salt thereof, for
use as a tHK&IQ@EHTIE substance, in particular in the treatment of a CNS

di sorder sWHO @&HTHpr essi on (which term i ncl udes bipol ar depression,

uni pol ar depression, single or recurrent najor depressive episodes. with or

wi t hout ps% V0200 &ééﬁv?%’ﬁﬁ?oﬁ%ﬂﬁﬁ%%m%ﬁe s atédgééﬂraﬁ&l% g oni ¢
!

Leatures: Bkl JombAUSAA G B Fm oL SHFBGHe 57 e S | ng

froma gendiiamek ﬁa‘élebmfrr@bﬁm coraeniration efi erynposind was 3ulnint e assay. mytear di al
i nf ar ct i on,cothpalreitatd,0%itetalassapgsume (TAD evasianided tamxoliel whitk, 384 defl asgayhi ch

i ncl udes gengs addsaRd SESTAY YorEcct@Rtdor 80 IS @ RT) membranes, Sug/well, and
Wheatgerm Agglutinin Polystyrene Scintillation Proximity Assay beads (RPNQ0260
C Amersham International), 0.25mg/well, in 20mM HEPES pH 7.4, 100mM NaCl, 3mM
) MgCl, and 10pM GDP was added. The third addition was a 20% TAV addition of either
buffer, agonist format, or ECg, final assay concentration (FAC) of agonist, 5HT antagonist
format, prepared in assay buffer, The assay was staried by the addition of 20%TAV of
GTPOS 0.38nM FAC. After all additions assay plates were incubated at RT for 2 -3
hours. Assay plates were counted on a Viewlux, 613/55 filter for 5 mins. Assay plates
were read between 2-6 hours after the final addition.

The Example compounds shown below were tested and were found to have pKi values >
6.0 at 5-HTq1 receptors, with many showing a considerably higher affinity (having pKi
values in the range 8.0 — 10.0) Ceriain compounds of this invention also demonstrate
comparable affinity for 5-HT4z and 5-HTp receptors.



di sorder), schizophrenia, panic disorder, agoraphobia, social phobia,
obsessive conpul sive disorder, post-traumatic stress disorder, pain
(particularly neuropathic pain), nenory disorders (including denentia
amesi ¢ digghalelsisind age-associ ated nmenory |npa|rnenﬁknﬂﬂbaﬁ%gﬁb

eating behaV|ours ?pncludlng anor exi aynervosa and bul i nervosa sex al
dysfunction, sleep disorders (including disturbances of C|rcad|an rhythn]

dyssomi a, TSRS acthi§ell thd BERpdnds BRIHROhesHEBA ,caWbth@Mﬁ'ledfafc@&dﬁaBltﬁe of

drugs ' (Suchle RofihaSE8] FES RERLmpBhEOLLRG o IRBARThATERSTRG, ALETID!
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anphet ani nen r{'tﬁpﬁsé'%pm @gﬁefsms’@@ddéiﬂ @'Impﬁeﬁa@r{ @JGTWE& bipdinenshdicsrdaree or a
conbi nat i oncarieelr @nfepsentiatip as desaibdd by [szatenasst Ray KiiflesBei!, 3 998l 52 alge) wilenent i a
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~the co fh&% gptions include for exanple ondansetron
u na Ié‘éé . . . ’
ni setro cl opram %w tabl e serotonin agonists which may be used

| n conbi nat | on vm t h the corrpoungg of the invention include sumatri ptan,
r auwol sci ndt hgsobearbioned, weing teolyPaliaTHeS figmetionallassasihal coRpinhcamenpunds ged in

corrb: nat i orfomiuian(IY ipean tpbel adtagoafists BES-HT antd maeptpmg\hlrmeoﬂwbmcambam.@_ ,be
cltal opram; oxetine, indal pine sertrall ne,
p inve %@ﬁnb@l\ﬁﬂlé\ﬁ@%ﬁdf‘ﬂa@gongﬁ P

zi nel di ne. may be used in conbination with the
conmpounds of. the invention include venlafaxine and reboxetine. Suitable

tricyclic dheiefiepre dameamppingnoinily inventpnda inhibitdbeis-writken! saictanincaddigpound
of the i n\mmisumd i acﬂ-udrajptamemssay b measirembptt ofl uptake af fPidRS-pIT dntiorid.crd
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i nventi on | recl a
conpounds dt “E’Bh’b‘i’%qegﬁalﬁﬁolﬁw "‘EM&E rgé) i Dfatﬁ CHT"E?P@? @f vehicle
si mul taneouslaﬂdédalt@ heschi well hands insebaded dorf flemimt  Pltweneardut | CAIS-HT (final

f ormul at i oRgheentriRPITING|iY a8deSABB tdstiiMure is incubated for a further 7min. The

reaction is terminated by aspiration of test mixture and the cells are washed 6x with

. HBSSH. 50ul of scintillation cocktail (Microscint-20, Packard) is added onto the cells and

C,,' the top and bottom of the plate is sealed. Plates are read, 30min later, in a Packard
TopCount.

Alternatively: the potency of the compounds to bind the re-uptake site of serotonin may be
assessed using [3H]citalopram binding assays performed in recombinant epithelial pig
kidney cells stably transfected with human SERT (hSERT/LLCPK). The cells were grown
onto Petri dishes of 500cm?. At 80% of confluence the ceils were harvested in phosphate
buffered saline (PBS) containing 5mM EDTA and centrifuged at 900g for 8 min at 4°C.
The pellset was homogenized in 30-50 vols of assay buffer (50mM Tris, 120mM NaCl,
5mM KCi, 10uM Pargyline, 0.1% Ascorbate (pH=7.7)) and centrifuged at 48000g for
20min at 4°C. The pellet was resuspended in the same volume and after incubation at
37°C for 20min, centrifuged as before and finally alquoted at ~0.2mg protein/m! in cold
assay buffer. [3Hjcitalopram binding assays consisted of100p1 of test compound, assay



The invention further provides a nethod of treatnent of the above disorders
in mammal s i ncludi ng humans, which conprises admnistering to the sufferer
a therapeutically safe and effective amunt of a conpound of fornmula (1) or

a phar macewpi6@didssaccept abl e salt thereof. In anotherp barookdd
i nvention prow des for the use of a cggrpound of formul a Z § or a C

pharmaceutical ly acceptable salt thereof in the manufacture of a nedi canent
for use in biffee (tordefibertad! bofdingher alfioglecodeentratitey of. 10pM jpardestine dtoudeding hen-
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pharmaceutical Iy acceptable carrier or excipient. A pharnaceutical
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suitably atSURBPEERe B 5PTPeUNGS desie g o Hiseupigeoassay Vﬂ%@:éﬂungl tadapt ed
for oral, Ipaeeonteacyattbe uplake site addhtqy @‘Prﬁaﬁl on and as such, may be in the
f or m of tabl ets, capsules, - oral liquid preparations, povvders granul es,
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zent s (e. owithelepsichdtichieatackseatatonit faaiales, mplahshalio Yéatyres, Ohtisical dediiires or
hydr oxypr opydst B#ﬂybﬁ%' YLRIRAN ffédtz{ré & rdef - 23 H?&Eﬁﬁuﬁ de EI0S rcbrﬁ%P i ne
ry 9]
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starch or dJui@rdien, siabeiss. gnissaTiage 9" abAHOR) captalh| BisorieEs r{g'hﬁbemcbde%
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l ecithin or g X e oils
e.g. al mn(peaqulazgplms,eglpg}cg, caffelne phencychdme and phen yclldme-llke compounds

opiates such. as cannabis, heroin, morphine, sedative ipnotic, amphetamine or
amphetamine-related drugs such as dexiroamphetamine, methylamphetamine or a

( combination thereof), motor disorders such as Parkinson’'s disease, dementia in
Parkinson’s disease, neurcleptic-induced Parkinsonism and tardive dyskinesias, as well
as other psychiatric disorders, and certain gastrointestinal disorders such as irritable
bowel syndrome. The compounds may also be useful in treating tumours such as
prostate tumours.

It is to be understood that “treatment’ as used herein includes prophylaxis as well as
alleviation of established symptoms.

Thus the invention also provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substance, in particular in the treatment
of a CNS disorder such as depression (which term includes bipolar depression, unipolar
depression, single or recurrent major depressive episodes. with or without psychotic



et hyl al cohol or fractionated vegetable oils), preservatives (e.g. nethyl or
propyl - p- hydroxybenzoates or sorbic acid), and, if desired, conventional
flavourings or colorants, buffer salts and sweeteni ng agents as

appropri at o fhER3t i ons for oral adm nistration n‘g

fornmulated to gél?ve controlled rel ease jof the active co ga%#m%gqﬁx‘f?arenteral
admnistration, fluid unit dosage forns are prepared utilising a conpound
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Suitable serofonin agonists which may be used in combination with the compounds of the
invention include sumatriptan, rauwolscine, yohimbine, metoclopramide.

Suitable SSRIs which may be used in combination with the compounds of the invention
include fluoxetine, citalopram, femoxetine, fluvoxamine, paroxetine, indalpine, sertraline,
zimeldine.

Suitable SNRIs which may be used in combination with the compounds of the invention
include venlafaxine and reboxetine.

Suitable tricyclic antidepressahts which may be used in combination with a compound of
the invention include imipramine, amitriptiline, chlomipramine and nortriptifine.



exanpl e as an enmulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for exanple, as a sparingly soluble salt.

For intranasal admnistration, the conpounds of the invention may be

formul at eqy@s,0s5akist i ons for adninistration via a sui t R pIRt Bhth OF
unitary dose device or alternatively ,-as a powder mx with a surtable
carrier for admnistration using a suitable delivery device. Thus conpounds
of formula (1) may be fornulated for oral, buccal, parenteral t opi cal
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the addition of ﬂhc ening and/or gelling agents. G ntnents
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m xture wa i n poured
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_ A pharmaceutical composition of the invention, which may be prepared by admixiure,
C suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable
or infusible solutions or suspensions or suppositories. Orally administrable compositions

are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may contain
conventional excipients, such as binding agenis (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or  hydroxypropyl methyicelivlose);, fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate);, tabletting lubricants lubricants
(e.g. magnesium stearate, talc or silica);, disintegrants (e.g. potato starch or sodium
starch glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate). The



et hyl acetate/cycl ohexane (4/6) affording the title conpound in 92%yield
(4.2 g). M5, (ES) mz: 292.3 [MHQ . CLl1H3F3NGBS requires 291. 1 H NWR (300
MHz, d6-DVBO) 5(ppm: 8.05 (d, 1 H), 7.85 (d, 1 H, 7.64 (t, 1 H), 7.48 (d,
1 H), 7.4%qnpsid1adde, 2.48 (s, 3 H). Description 2 1, 1- Briebsivbedshng!

4- (2- et hyl - 5- qui nol i nyi ) - 1- pi per azi negar boxyl ate (D2) tert-Butyl

1- pi perazi ne carboxylate (1.6 g; 1.2 eq), cesiumcarbonate (1.7 g; 1.5 eq),
pal | adi um aeblbit may (he3 8ogated Oactdrdeng) toanthods well known in normal pharmaceutical

2, 2" - bi s(di phgey! phosphi no) - 1, 1' - bi napht hyl (0.97 ng; 0.15 eq) were added
to a solution of 2-nethyl-5-quinolinyl trifluoronethanesulfonate (DI) in

toluene(20 er an inert at ere, .The reaction m xture was stirred
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crude was ut,i
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under an inert atnosphere for 3 hours. The reaction m xture was
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(d, | fogﬁu ns or,_fp;e rggiay qresigbnte d()ﬁ?gelfo,:qsl ©9 g 8mnoHle g ST, 2.62
(s, 3 H). m@.ﬁtcm uglising 2- enpaung 35Hbm nvestiony pr RbermecewsicRlo aateptabiv FaltiD
2005/ 014552hd?§5ﬂaﬁ&°2105@e’#ﬂ@@&ﬁ&@ opBdnaiiz vtiaae addddpmyderadivrmhdeon(p@sidhnsthay was
added dr Op“éé‘iﬂ(%esuEH nﬁtdsrgﬁse%ngt éd?u’lloﬁé o?élﬁglsmﬂé fnr:ﬂ Q?%ﬁhé&fs%ﬂ%{es(%d's g; |
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under an | AL "ﬁ%@ o SaeaRCieep SheRea SBISRlos SR asottay
stirred f dvtematively §1e Foiive inrgrediend inay ba Brrowgarsforn fericeastititian with @ suitagleni) and
extract ed ivaticle, digcbletilcopgbdeariece( ®atr,Mefore Tise. Thgaompodraly depemtiiigeort tebi ned,
dried over ,NadeQhd2BAcentration used, can be either suspended or dissolved In the vehide. In
preparing solutions, the compound can be dissolved for injection and filter sterilised
before filling into a suitable vial or ampoule and sealing. Advantageously, adjuvants such
as a local anaesthetic, preservatives and buifering agents are dissolved in the vehicle. To
enhance the stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in substantially the same
C k manner, except that the compound is suspended in the vehicle instead of being dissolved,
) and sterilisation cannot be accomplished by filiration. The compound can be sterilised by
exposure to ethylene oxide before suspension in a sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the composition to facilitate uniform distribution
of the compound.

Lotions may be formulated with an aqueous or oily base and will in general also contain
one or more emuisifying agents, stabilising agents, dispersing agents, suspending agents,
thickening agents, or colouring agents. Drops may be formulated with an aqueous or non-
aqueous base also comprising one or more dispersing agents, stabilising agents,
solubilising agents or suspending agents. They may also contain a preservative.



concentrated under reduced pressure. The crude was purified by flash
chromat ography, eluting with a gradient from dichl oronethane to
di chl oronet hane/ MeOH (98/2) affording the title conmpound in 84%yield (0.62

g). ' H NMRyvo29ésWig&, CDClI3) S5(ppm: 8.15 (m 2 H), 7.5 .45 (t, 2
H, 3,15 (t, 2H), 22.92 (s, 3 H. Deseggiption 5 SpéctTiezodihmood

2- Met hyl -5-{4-[2-(3-nitrophenyl)ethyl]-1-piperazinyl}quinoline (05)
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0.1g; 5.03 @df)‘"'?tfﬁﬂgn BYIRlBHIN IR t'P'F\éB"‘Ih%r fough therhauth éémﬁebn m xture was
filtered using a MIlipore filter. The filtrate was concentrated under
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sol ution of h r cef ate
(3x5 L), & ﬂﬂﬁ*gﬁ‘-’s  Ra i, 1GI0RE sBates, so'gﬁ d"ﬂoﬁﬂ‘%@ S BL 8 o
obt ai ni ng tCH%PStu pEn '?R:Hr&a'f“ﬁ W/J%%F'&]‘P'@ r@’}‘ at~‘-‘dl\)S' ?’E ugpus or gy 4
[ MVH ' . C22Hz8akwithe dig raggrtnemeaf smtammmckemnmd/mﬂm)g Bgppsy) Oirdn@lis (fdr 1 H),
7.70 (d, 1 deminidirdibn (tb thé d&')e méy dz fénufhcttded in7a GlerllénNmatnkd usifg Geerfisal 1 H) ,
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2.70 (m 4 005/ 014552 PCT/ EP2004/ 005000 32 Description 7
N- Met hyl - 1{112 [ 4-(2-met hyl -5-qui nolinyl)-1-piperazinyl]ethyl}aniline (D7)
e composition may contain from 0.1% to 99% by weight, preferably from 1Q to 60% by
weight, of the active material, depending on the method of administration. The dose of
the compound used in the treatment of the aforementioned disorders will vary in the usual
_ way with the seriousness of the disorders, the weight of the sufferer, and other similar
( ' factors, However, as a general guide suitable unit doses may be 0.05 to 1000 mg, more
suitably 1.0 to 200 mg, and such unit doses may be administered more than once a day,
for example two or three fimes a day. Such therapy may extend for a number of weeks
or months.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

The following Preparations and Examples illustrate the compounds of the present
invention and preparation thereof.



Propyl (3-{2-[4-(2-nethyl-5-quinofinyl)-1-piperazinyl)ethyl}phenyl)carbamate
di hydrochl oride (E47) (0.065 nmmol) was charged onto an SPE cartridge (SCX)
and eluted wth a solution of anmonia in MeCH to obtain the correspondi ng

free base WwgaftBhgsssmol ). This was then dissolved in teidéapesgdiRbsoan (1 m)

and treated with LiAIH4 (3 equiv.). 3he resulting reaction mxture was
warnmed to 70 C and stirred for 3 h. Then, the reaction m xture was poured
into NHAC pescrijitioh 1. The aqueous phase was extracted wi th dichloronethane

(20 m ). Th§ Eg;ﬁrg_&u, %nﬂﬁ'éﬁrﬂ%ﬁﬁ@&;lﬂﬁakb yer, dri ed over Na2SO4 and

concentrate
cartridge ( gﬂ?@“’%ﬁ@'&? %8'?@[5 § ‘g rﬁﬂégﬁh (g?(/“ﬁ?rllfgqudf'\ee
conpound i n(64‘!‘3%- Fdl was psleq 1955? " a"ﬁf"f’”"@ﬁ‘ft {#2dulrictiede0.
"H NMVR ( 300waéHaddeeDiopvise (qenylo ramarss ('nheHeact)on mlx‘r'tEe (msrst.rmar unde6n (nkH, t),
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. 89- 2. L) ereco oncenirate
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wer e added ethyg aaetgtq/wp@bemdéfﬁbﬁﬁmm@h lla;cpnmoqmdpm B%%EYEIMA{Z;QM nol i ne
(D3) (ﬁ eq)MSﬂ(E&hr/amgdrmrpmmaFamgsm@o;mapeseature under i’in i nert |
at nospher e, oRas t ry it or tion
wes then i cf il %ﬁwg%s b B E T reea R ed Canlarel i
| eft under b solvent mas reaned under reduced pressure

The crude materr al vvas purified on SPE cartridge (SCX) using as eluant a
gradr ent frpegerigtiohl2 o McOH CH2CI 2 (1:1) and then 2M NH3 in MeCOH af fording

~i nt er medy Alpfmekhyfdt l"@&-xb@ﬁi&ﬁ@%a in@lih Jﬁ%e’i‘aﬁhﬁ&a{r%xﬂét@q re to D6 to
the titl d 26N40

?eéﬁ. od acsm B ”prﬁ"*”@aaema% g 6 g A 7. o rporgy Aty 105 £
7.55 (11- 1, palladium aestate (§.33y; 0 1@6@@9’?{ 19*3(@19'16"7'!3@95@1'19) 1d1)-bmepf8tasd §0.90
(21-1, m, Bgo01§ &4) deredadded 40 AGso{udidn 4f 2-oheihyl-B-q6mokrBHiriflbepmethdndsuliordte bs) ,
3. 08 (2H, i) irktoftfeng (2O mLF tdndéd an @ermeﬁﬁdspﬁér@cm@r@acher ribRGre RiAPAFaYH PN Of
am des, ure
(1 56q), ar r%ﬁufug%ei’ ﬁﬁ#&g&?’?ro?% r?qtg?sr Lrpé‘ %ﬁ @g rf%bgé"i{’r%ﬁ %@Q&ﬂrr@u&‘%&m
N, M di met hy? 5?*”@“3%?%&?@8@8%’%0 gmmpnigEy ¢ gdBel) 13" ae’grtaFt?F' defo gt i on
of an aryl bacetitelg(3%20 aui). i The dxrganm@yans werEmcoapredatdiied oveteNas0,i aed t
at rrr[)spher €, conBéhtiafRl liRRE rédRiRed\ProsBRal B @lee Was bOfridd hyofiash- &rdiﬁa&egra_ﬁr%
m Xt ure was Bﬂ—wh
extracted w étﬁﬁ gﬂgmglog’r‘r%%%%%@%géﬁ nr c a{splé%\/f/!’;legg?/\ﬁéﬂu Cﬁ{a | ne,

dried over (Mzﬂéozr and the sol vent was rermved under reduced pressure. The
crude mat MBAEShaz: GadAHIMEL. ErHaMEOosgulies@gé (Silica) using as el uant

Cycl ohexaneHetiRl (seERHaT €DCB) Kppraf BA0dd,ngH) N6 f{d,naH), g@THOUIH, 1.29 &, dsi)r anged
from 18 to P84 1 H), 3.60 (bs, 4 H), 3.03 (bs, 4 H), 2.74 (s, 3 H), 1.51 (s, 9 H).

(i' Description 3
_ 2-Methyl-5-(1-piperazinyf)quinoline (D3)

1,1-dimethylethyl 4-(2-methyl-5-quinolinyl)-1-piperazinecarboxylate (D2) (1.1 g) ina 25%
solution of trifluoroacetic acid in dichloromethane (10 mt.) was stirred at r.t. under an inert
atmosphere for 3 hours. The reaction mixture was concentrated under reduced pressure
and desalted by means of a 20g SCX cartridge affording the title compound in 96% yield
(0.74 g).
MS; (ES) m/z: 228.4 [MH]". C14H7N; requires 227.

'H-NMR (300 MHz, ds-DMSO) 8(ppm): 8.34 (d, 1 H), 7.57 (m, 2 H), 7.35 (m, 1 H), 7.06
(m, 1 H), 2.93 {bm, 8 H), 2.62 (s, 3 H).

Description 4
2-(3-Nitrophenyl)ethyl methanesulfonate (D4}



WO 2005/ 014552 PCT/ EP2004/ 008000 33 Description 9
1- (3-Acetyl phenyl)-2-pyrrolidinone (D9) The title conpound was prepared in
98% yi el d according to the general procedure for the preparation of the

am des, ur rbamates (Method A) starting from 1-
br onopheny 2 ﬁs’bﬂ%sﬁg and 2- pyrrol I di ngg M5 (ES) mz: éBEP:f(’WOPOOOCIZHBI\IOZ
(pp

requires 203. 'H NWVR (300 MHz, CDCl 3) m: 8.15 (bs 1H), 8.0 (dd, 1H)

dd,
(m o5 oo e#han?sﬁl"%ﬁ!iomﬂd B2 g]fg?"id gfopfile, & dhrod sBiubgor 31 | 2
conpound wa§'“ﬁP'é€f5%(Ir "étﬂa”cﬂ (@5% ig) &7 dé‘g%‘? 4§ HinangdrethupmipedRadili d-% or

t he prepar aeipat BE under amrwetsatms@me e sowm@awas elioviadbiotredchalt. endistirety f r om

1-(3- bromophemybhret ha@q%actwmﬁﬁméeﬁasdunwwuh/&vatéﬁ@ nil) ZandL 8Rrdchdd thto
C11H11NO2 r@ﬂm ,ro% ka ﬁé%@ba’.\{iéqaye@ge?& cSHRRG, ;%IE %v(aF’N W, onge
ﬁﬁ'é‘ii?l

dd, )
:Z,H)55£)escr }lp;%‘i"%“ﬁmia? Ecngg "?iéjd?‘{” P by ] %‘ﬁ'é% 8 dg‘ierﬁ’gyft i t | e

conpound wa§tfe ik écgraweqimmu qr%e thang to diglsprtigne/MeQki (3§6h effarding
procedur e f tie titlecompepanddn 84t Yidid (&2 gdmi des, ur eas and carbamates (Met hod A)

starting fr 753 of jigli v y (ES)
mz: 206 [N?%%WQ%GHI\D3 reqwtﬁrpg{s 205(}@ 2I[iﬁl-‘tp)l‘ill\/R ﬂ?/Hz Egz(:ﬁ%%n%(%gﬁ)) 7.95
(m 2H, é% 7.45 (t, 1H, 4.5 (t, 2H), 4.2 (t, 2H, 2.6 (s, 3H)
Description 12 C 1-(3-Acetyl phenyl)-2-im dazolidinone (D12) The title
conpound waPegeriglisnéd in 18% yi el d according to the general procedure for

t1 he3pr gpar apinthyis- ﬁt[z-(amlﬁl@ﬁmwnew aqd w.hww.ﬂauﬁ dgod A) start I ng from
C ( H12Nr2%2m)B£Na g% rﬁ%@ @g]’o "meﬁ‘g "7 54
( d_, 111), pip 32|(|¥I)qumthg (D qgs‘l eqilqy -3 roP eny& met@agfe fonaiq_gm 2 45
(s, 3H). Defxa3 pteabin dimemyl(camam@o(ﬂwgny)t )”m mpthmsnimr@w% heated to 101G jor The
title conpoumBowesTHe RpIREEIdtidn was/Conybratatbdugidegreducddprbedurd) (diged with watsr
descri ptiongs {H Shafhi Pnl )y £18 eirhcte @it BN S8tk $5B3P). The organic layers were

combined, dried over Na,S0O, and concentrated under reduced pressure, The crude was

purified by flash chromatography, eluting with a gradient from dichloromethane to

dichloromethane/MeOH (98/2) affording the title compound in 64% yield (0.21 g).

MS; (ES) m/z: 228.4 [MH]", CuoH24N40O; requires 376.

"H-NMR (300 MHz, CDCl3) 8(ppm): 8.35 (d, 1 H), 8.11 (s, 1 H), 8.05 (d, 1 H), 7.70 (d, 1

H), 7.55 (m, 2 H), 7.45 (t, 1 H), 7.25 (m, 1 H), 7.05 (d, 1 H), 3.10 (mt, 4 H), 2.95 (bm, 2 H),

2.75 (bm, 6 H), 2.70 (s, 3 H).

Description 6

3-{2-[4-(2-Méthyl-5-quinoliny!)-1 ~piperazinyi]ethyl}aniline (D6) _

A solution of 2-methyl-5-{4-[2-(3-nitrophenyl)ethyl)-1-piperazinyl}quinoline (P5)(0.14 g; 1

( eq)} in methanol (3 mL) was added dropwise to a suspension of iron powder (0.07 g; 3.2
eq) and ammonium chloride (0.1 g; 5.3 eq) in water (3 mL). The reactants were heated at
reflux for 8 hours, adding additional amounts of iron powder (total 0.07g; 3.2 eq) and
ammonium chloride (total 0.1g; 5.03 eq) in 3 portions during the reaction. The reaction
mixture was filtered using a Millipore filter. The filtrate was concentrated under reduced
pressure, diluted with water (5 mL) and a saturated aqueous solution of sodium hydrogen
carbonate (2 mL), exiracied into ethyl acetate (3x5 mlL), dried over Nay,SO, and
concentrated under reduced pressure obtaining the title compound in 84% vield (0.11 g).
MS; (ES) m/z: 347.4 [MH]". CaHasN, requires 346,
TH-NMR (300 MHz, CDCl3) 5(ppm): 8.35 (d, 1 H), 7.70 {d, 1 H), 7.55 (t, 1 H), 7.25 (d, 1 H),
7.08 (m, 2 H), 6.65 (md, 1 H), 6.55 {m, 2 H), 3.65 (bs, 2 H}, 3.15 (i, 4 H), 2.80 (m, 4 H),
275(s,3H), 270 (m, 4 H).



. MS: (ES/+) mlz: 278 and 280 [MH]. C9H11Br O3S requires 277 and 279. WD
- 2005/ 014552 PCT/ EP2004/ 008000 34 'H NMR (200 MHz, CDCI3) S(ppm: 7.40(2H,
m, 7.5 (2H m, 4.40 (2H, t), 3.00 (2H t), 2.85 (3H s). Description 14

5-{4-[ 2- (%85@%%5"3/' )ethyl]-1-piperazinyl }-2-nethyl q%é}%ﬂzb‘&/ &B 4) The

title conpound was prepared in 56%vyigld using a simlar proce
description D5 starting from 2-nethyl-5-(1- plperazmyl)qwnollne (D3) and
2-(3- bronoqj&r&y@ﬁg,t,l?yl nmet hanesul fonate (D13). Ms: (ES/+): mz:. 412 and 410

M#4]. C22 13) S 8.29
) O G B M 3, S0
(1H, dd), Fro®'(aH, br s) -gAuipgliny. yllswygghenﬂ)c@@a(m br
m, 2.58 (:ﬂ*ﬂ;ydw)r:hbﬂﬁa;(ﬁﬂp)m@ﬁﬁmﬁlonx\(asdwged)phfem}nlsl‘& txay‘trldge (SCX) and eluted

4- ni t r obenzpmes uslomauato@ smm&);a T dOH lie® 0B tHen Bormsaoiin #e8 thakd (66%%/' eld

oo (3ot oandh Ejé Fn FesyRe i ?%fb%fg@ia'ﬁ?gig" gﬂdfffe%'f@d with LiaHy @ .
351 [NH . cBe @P%@aﬁvogg“%f@? e RgRed 9 08 “Rand Sbises ty 34 Tthee 3 (m
2H), 8.05 (erctionmixteregngs poureq indHNH.GI 1. @k e aquep@tphawas 3xt_r_ac(raq 2H) .
Descri pti omzthﬁd:éh{d%:haetmﬂé{Ztetnny'rrhéo(gamcpprmeesawerwwamﬂdmth wate( RieY olge title
?%pggggm %’@f@ﬁﬂ onkdriRetr GHHéPrr%d&eByag%e ZTHEEHMEQ\%Q hﬂ‘b‘a L1 SP

(ES) i o+ SpetterSngs) Ul ciciEsh Wb as g W48 R e cxipglie 'Eé%vsq

S(ppm) 8. 38dd | H, 7.61 (d, | H), 7.40 (d, 1 H), 6.92 (d, 1 H, 3.32
(m 4 H, MIFESH) miz: 3B [MHBZC&BQBNBrewlrecKBﬁDescri ption 17

7- Chl or o- 2-‘Hﬂ¢r\hl¥k3cﬁrr{nﬂz [cﬂaé@fsa;bﬁrﬁ)oabsrouh)g% 1y [rHL P 7068 @Z, YT Isiionqbi ne
(PAT) The it b8sEDALBEolEla BAERAS 555 ik, T67 266 85 181, 280 B, 8] oPrgPoedur e

descri pt |)bn
7-chl or o- Zi%tsr)ryl 5-(1- pi perazinyl)quinoline (D16) and 2-(3-
Ni trophenyl)ethyl 4- nitrobenzenesulfonate (D15). Ms: (ES) mlz: 411 [MH].
C22H23Cl N4@fésf; H&s 410. H—NI\/R 300 MHz, CDCI3) 8(ppm: 8.3 (d, 1H) 2
7.
2.

, 8.
ey e,
3H) iI)escr| 'UW i) onae eq) an bromo- ~(3-hitrophenyhethanone (1 were dded

- to a stirred solution of 2-methyl-5-(1-piperazinyl)quinoline (D3) (1 eq) in tetrahydrofuran at
room temperature under an inert atmosphere, and the reaction was left under stirring for
1h. The solution was then diluted with MeOH, NaBH, (2 eq) was added and the reaction
was left under stirring for 1h. The solvent was removed under reduced pressure.

The crude material was purified on SPE cartridge (SCX) using as eluant a gradient from
MeOH to MeOH:CH:CI; {(1:1) and then 2M NHj in MeOH aifording an intermediate which
was reduced following a similar procedure to D6 fo give the title compound in 55% yield.
MS: (ES/+) m/z: 363 [MH"]. C22HzeN4O required 362.
_ H-NMR (300 MHz, CDCls) 8(ppm): 8.35 (1H, d), 7.70 (1H, d), 7.55 (1H, t), 7.25 (1H, d),
C_ 7.10 (1H, 1), 7.05 (1H, d}, 6.80-6.70 (2H, m), 6.60 (1H, dd), 4.70 (1H, dd), 3.65 (2H, bs),
3.15 (4H, bs), 3.00 (2H, bm), 2.80-2.50 (7H, m).

General procedure for the preparation of amides, ureas and carbamates startmg
from arylbromides: Method A -

KoCOs (1.5eq), an amide, urea or carbamate (2 eq), Cul (0.1 eq) and N,N-dimethyl-1,2-
ethanediamine (0.11 eq) were added to a stirred solution of an arylbromide (1 eq) in
dioxane at room temperature under an inert atmosphere, and the reaction was heated at
90-100 °C for 1-5 hrs. The mixture was then added to a saturated aqueous solution of
NH,CI, and extracted with dichloromethane. The organic phase was washed with brine,
dried over Na,S04 and the solvent was removed under reduced pressure. The crude
material was purified on SPE cartridge (Silica) using as eluant Cyclohexane/ethyl acetate
8:2, affording the final compound (yields ranged from 18 o 99%).



3-{2-[4-(7-Chl oro-2-net hyl -5-qui nolinyl)-1-piperazinyl]ethyl}aniline (D18)
WO 2005/ 014552 PCT/ EP2004/ 008000 35 The title conpound was prepared in 92%
yield using a simlar procedure to description D6 starting from

7- Chl or o- {4-[2-(3-nitrophenyl)ethyl]-1-piper |noI|ne
(D17). %”%%rﬁsgz 381 [MA. C22H25C] N4 requires 380. %ﬂ%ﬂﬁ%ﬁ

CDCl 3) S(pprr) 8.25 (d, 1H), 7.65 (s, 1H), 7.2 (d, 1H), 7.05 (t, 1H), 6. 95
(s, 1H), 6.6 (d, 1H, 6.5 (m 2H), 3.6 (bs, 2H), 2.8-2.5 (m 12H), 2.65 (s,
3H) Descri gtl o_nt 19 [3 (1 HPyrazol -1- yI)phenyI]aceti c acid (D19) Pyrazole
(1.2 eq), % Cut (0.5 e trans- 1, 2- cycl ohexanedi am ne (0.6
eq) and ddd@c%ﬁﬂiyl(-"he@db' mpbdmaeép o a stirred sol ution of

3- br onophenmheaitht campointt was @egparadiindiStiz vield mbordmgrtottbmgemaawrecadntteror an

inert at WD%M%F&paréﬂaﬁ driikd LHnﬂdwsxéarsrasa ddrBamatas éﬁiefﬂo@irﬂ)"@ﬁéﬁmﬁen 3 (g “ed to

(Per sonal oow 160 20 mn
a 1IN aque(():[%’g%%# eﬁ/l é@ %‘1;@ &m nr%act ed with Et20. The aqueous phase
was aci di fll\@,‘%{ (Es) faﬁ:é%vl'\ﬂ% HezH I EeH@F?se%@?r acted with ethyl acetate; this

phase was "W¥HB30G MHzLEDEE) S(dping 8. 16ubs, IBDIEGAH) L he (@blﬂr((‘;«,ritcl&\ﬂ,sﬂ-l)ermved
under reducz%(tm]-gszsﬁ(m 2fihe. sy @dsH)RReh) Z4). was purified on SPE cartridge
(Silica) el ut| ng wwth a gradient from Cycl ohexane/ethyl acetate 8:2, to
Cycl ohexan ééo aﬁi't ate 1:1, affording the title conpound in 65% yi el d.
MB: (ES) ]l C11H1O0N202 requires 202. 'H NWR (300 MHz, CDCl 3)
S(ppm: 7. 9-(@rﬁceiﬂpherw)723a§eﬂdlqwe(mﬂ)65 (m 1H), 7.55 (d, 1H), 7.35 (t, 1
H, 7.3-7. rhémtre%xﬂmpcﬁnﬁﬁwésrprebaté)ﬂ in 37% feld aawdxﬁgwmeegene&woahurarf@cedure
for the preRfbRlobioRfof 3l Gl Siddshdf 6a?t5%n$até§nhéﬂ16§ ;g%taeﬁh fom 1-(3-
noI i nyi )D Eer”%ﬁ‘ n§ t hyl %%rg{ ine hod |'am ne” or
sopropyl ﬂ'ﬂ‘g\ Bt AR an acyl chloride (1.5 eq) were added
dropvm se t M (B8] erﬂ)g(’swi'ﬂ'i hdMOZequirss 489.2- et hyl - 5- qui nol i nyl ) - 1-
pi per azi ny I'H-emNmy (3oariHz, GDEIDG) prnt): £6)d,i10);01.551id) renNEr. 48(de, ), T.2QMpeEer ature

under an imnguj, 33k @PIPLAB]s, 3H)e reaction was left under stirring for 16 h.
The mixture was then washed with a saturated aqueous solution of NH4AC, a

saturated aqueous sol ution of NaHCO3, brine, dried over Na2SO4 and the

sol vent wa®epeipiiailinder reduced pressure. The crude material was purified
on SPE car BBdgetyGidnytdl)3-oxazulidie2-eheitl) a gradi ent from

di chl or onetrhangddVRmpgbund was dbrepared Qﬂ&id&ﬁftﬁtﬁ\ME Qélog%/caoraaﬁb OfodkHeg gbmalf 1 Nal

compound  GYlEh{IS b ANE Fherarfith H tiPafifd, « rlnna%{ FHarDAPAES ginb®'a) Hhfing

preparatio %FA
starting f fom 13(3@'01"&9'(92'3’91% ?ﬂﬂ“ef?na “i"ﬁ)l perazinyl |

MS: (ES) m/z: 206 [MH). C4:H/NO; requires 205

"H-NMR (300 MHz, CDClg) 8{ppm): 7.95 (m, 2H), 7.7 (dd, TH), 7.45 (t, 1H), 4.5 (t, 2H), 4.2

( 2H), 2.6 (s, 3H)

. Description 12

( 1-(3-Acetylphenyl)-2-imidazolidinone (D12)
The title compound was prepared in 18% yield according to the general procedure for
the preparation of the amides, ureas and carbamates (Method A) starting from 1-(3-
bromophenyl)ethanone and 2-imidazolidinone.
MS: (ES) miz; 205 [MH"]. Ci1H12N20, requires 204.
'H-NMR (300 MHz, CDCls) (ppm): 7.8 {m, 2H), 7.54 (dd, 1H), 7.25 (i, TH), 5.0 (bs, 1H),
3.8 (t, 2H), 3.4 (t, 2H), 2.45 (s, 3H).

Description 13

2-(3-Bromophenyl)ethyl methanesulfonate (D13)

The title compound was prepared in 77% yield using a similar procedure to description
D4 starting from 2-(3-bromophenyl)ethanol.

MS: (ES/+) m/z: 278 and 280 [MH"]. CoHy;BrOsS requires 277 and 279.



ethyl}aniline (D6): Method C WD 20051014552 PCT/ EP2004/ 008000 36 EDCHCI
(1.5 @) and HOBt (1.5eq) were added sequentially to a stirred solution of a
carboxylic acid (1.5 eq) in dichloronethane/dinethylfornmande (1/1) at room
t enper at Urgg 2gsRR4gs8act i on mixture was |eft under stirrj (rngE @?00 n then.
3-{2-[4-(2-methyl -5-quinolinyl)- 1-piggrazinyl]ethyl}aniTine Enl

di ssol ved i n dichl oronet hane/ di met hyl formam de (1/1) was added dropvm se

The sol uti oy-MEIR b0 MHed d e, It ¢% ), 44 2ier reth nd
washed Wthzgsr@%@ at ed aqueegtjﬁpih(]))f uti E)n (;1139 NaH%‘-arE gmd b?l ne@ and?gt}ﬁeﬁrjl1 dried
over Na2SO4 e sol ution was concentrated under reduced pressure and the
resi dual solvent was renoved by neans of an SCX cartridge. The crude

mat eri al weoldescpigemldd on SPE cartridge (Silica) eluting froma gradient
from di chl o-(gt(BBremdpbehyiRhll]-1 pigtradihyl}-2amdthpgeinbliok(B8) 2 af f ordi ng t he

1(‘: Lgsler fggp?rmﬁ(evecﬁh HPRES Brepb il ik Baot ﬁeta@%mg aTéhﬂlléfrrpﬁ&:egﬁl%eto%%l%tlQﬁ
di chl or onet tarttnﬁdgggﬁygr@&pyl' <\/Idpq ari @a?ﬁgl n@ fﬂ?ﬁ é‘?j Egﬁ'bf n‘%’ ﬁ)eg?yepvm se.

A yel | ow STB‘P hanesplig &d and the suspensmn was stirred for 15 min. The
sol vent was'%e(EBde/@:mmG4f1@dwlé]dCaHea§sNUrequefsdﬂa|ang4a1 .crude materi al

whi ch was tiHLNMR Mﬂ'zthEla)? e8.2d maa) TEEIRHNE) WBE (1REBr e Toeeried by
filtration {y} ”fbé t|-|\{1 @Wir 1276 (2H 9 5H, br 5), 2.89 (2H, br
N-(3-{2-[4- ’2-‘ 5 qu ndll -1-'pi p€razi [T hy‘ﬁ‘pﬂe ace aim’de (El)
The title ks prepared |n S52%yiel d accordl ng to the gener al

procedure for the preparatlon of the am des (Method B) starting from
3-{2-[4-(2 n&bhyﬂ.o.’éwNi nol i nyl ) - 1 pi per azi nyI Jethyl}aniline (D6) and acetyl
ori de. UI res 388 1H NMR (500 MHz,
{ DVEO) 8?@%3?@%%“ thﬁg y ﬁég”}?%ﬁ h ag H) o 7. 46 é@w |
’- 7 39 ( \fras P epﬁlre 7n y&%d usi q_I?SII'%ll ’gadu 2 tcp_Ujesqglp (bm 4
. 2.73 (mﬂst@tmg-fyomz-(emt(osmnghaqpl ar;_d @Qltrpgenzgneps;.llfo elprics. 2'
(N-(;% {ﬁ [ 4 M?&-(%Irh}&tl S5 OMHTDIG HENLCES pRquireazsay | } et hyl } phenyl ) propanani de I
E2) The ti r No( I ner a
procedure f‘%bw e:,'5 ﬁgﬁ?r,w;?? %&@? ?ﬁémazm )gg(gbs((ﬁ/eﬁ%g%@ggd@gﬁ ?n%n?’r%ﬁﬁ
3-{2-[4-(2- {tt i ol i nyi)-1- piperazinyl]ethyl}aniline (D6) and
propanoyl chl ori de. I\/S: (ES/+) m z: 403 [ MVHI. C25H30N40 requires 402. "H NWR
(300 MHz, @estAptid(ppn): 8.35 (d, | , 7.70 (d, 1H), 7.55 (t, 1 H), 7.50
(brs, 11- 1)7-ChI3r02§-nfe@Eyl3‘¢:g-plgjr$ﬁin9 uméln’l@ D16 07 (d, 1 H, 6.98 (br d, 1 H),
gH)ZOEf(g{rp{“Th Mate- Snpodrmd (Was Mprefiila  frod ﬁémor%'? hydfoxy-2-inSthytholing 23 (T
(WO/0234754) using similar procedures fo descriptions D1, D2 and D3.
MS; (ES) miz: 262.1 [MH]". C14H;6CIN; requires 261,
'H-NMR (300 MHz, d;-DMSQ) 8(ppm): 8.36 (d, 1 H), 7.61 (d, 1 H), 7.40 (d 1 H), 6.92 (d,

1H,3.32 (m, 4 H), 2.93 (m, 4 H), 2.62 (s, 3 H).

C Description 17
7-Chloro-2-methyi-5-{4-[2-(3-nitrophenyl)ethyl]-1-piperazinyl}quinoline (D17)
The title compound was prepared in 92% yield using a similar procedure to description
D5 starting from 7-chloro-2-methyl-5-(1-piperazinyl)quinoline (D16) and 2-(3-
Nitrophenyl)ethyl 4-nitrobenzenesulfonate (D15).
MS: (ES) m/z: 411 [MH"]. Ca2H2:CIN,O, requires 410.
H-NMR (300 MHz, CDCls} 8(ppm): 8.3 (d, 1H), 8.2 (bd, 1H), 8.05 (bd, 1H), 7.7 (s, 1H),
7.55 (d, 1H), 7.4 (t, 1H), 7.2 (d, 1H), 6.95 (s, 1H), 3.1 (bm, 4H}, 2.95 (t, 2H), 2.8-2.6 (bm,
6H), 2.6 (s, 3H)

Description 18 _
3-{2-[4-{7-Chloro-2-methyl-5-quinolinyl)-1-piperazinyljethyl}aniline (D18)



2- Met hyl - N-(3-{2-[4-(2-net hyl -5-qui nolinyl)-1-piperazinyl]ethyl}phenyl)
propanam de (E3) WD 2005/ 014552 PCT/ EP2004/ 005000 37 The title conpound
was prepared in 81l%yield according to the general procedure for the
prepar at i agoboshigsanm des (Method B) starting from PCT/EP2004/008000
3-{2-[4-(2-nmethyl -5-quinolinyl)-1- pigerazinyl]ethyl}aniline (D6) and

2- met hyI propanoyl chloride. Ms: (ES/+) mlz: 417 [ MN. C26H32N40 requires
416. ' H NVRheldle déiapoiGidCivay plepanediin 98%38eld dsing H)similar fPodedprelio MescriptiGrd ( m
2H), 7.25 (B sté’ﬁ‘ﬂg f?orﬂ?’?-ﬁﬁforé-z?-nqetﬁﬁl-s-{zé@?a ﬁtﬁepl’ﬂenﬂ)ethﬁ ‘ﬂﬁlp@l@’zmﬁ}qiﬂnome

(br m 4H)m£ 2.75 (br m

61-1) Exa

3- Met hyl - N-Nﬂ% (F§) miz: 381 I ThRehlps @l FRIMIeS,38C: 1- pi per azi nyl ] et hyl ) phenyl)

but anami de "H{NMR (30&MHzt COCE) fpoondB- ¥, pit-Bpabeds.i )624.% (i &l 7850 rithng t o
t he gener alg. g5 (@cHelIB.6 (§0MH), 8.5enpIOPAB IS, OH) E.8-Risgmamide 2.66etdMd B) starting
from3-{2-[4-(2-methyl-5-quinolinyl)-1- piperazinyl]ethyl}aniline (D6) and
3- et hyl but anoyl chloride. Ms: (ES/+) nlz: 431 [MH]. C27H34N40 requires
430. 1H-NWR (300 MHz, CDCI3) 3(ppm: 8.35 (d, 1H), 7.70 (d, 1H), 7.60-7.50
(m 2H) 7Description1§ m  3H), 7.10 (d, 2H), 7.00 (d, 11-1), 3.20 (br s, 4H),
3. 00- 2. 80 ([B+(1HPyBadol-13d)phetlacetiSadid (Q1HO0 (m 3H), 1.-00 (d, 6H). Exanple 5

2, 2- D' et hyl, Vack 20188 B 5&9 Wb.BQUd), ek 1%9&%@5@%71 i B8 sphenyl)
d 3(Th £l t
Frepaan 28 éfs%ecag%g P e
f 3-{2- PANPEH E@l‘l’sﬁ I d
2r (2)de rriet hﬁlrmcmpzamgdactoh(RﬂrsodlalCIhmstry EBfryy” ﬁMmlse%BOpw—H]SD G;?EDI—HBM)\Eﬁﬁn) o
7@“' res 43fded o MNWMR aﬁﬁ@&s%ﬂo%ﬁﬁ)%énﬁ@@tmc&d%ﬂ( EthO Ithe adueblls bﬁiaselH)

5 (t, 2@5’? ac!d%%ﬁ) in}wh trﬂe(?]?, cﬂad ‘( -r %‘thrs')phaée \n%s (br s,

2.85
N—(3 {2- [4W@§h<wbwt9|bf'9eq9ﬂ%w‘ﬂywé)a8?4mnse sz%q'}gen] &aﬁypmmwwerﬁéwde (E6)
The titl e pmspaenthencadpmaledalehs puritadby BBEdadiidger(Biling) alatingivéthgegradient
procedure @ c}dl&e%mnﬁﬁtabaatecﬁ 2libecyesheemelifst hesiatB)1: $teﬁibﬁdlr%thé T |
3-(2-[4-(2- gﬁ.‘}) Yha b} g nyl)-1- piperazinyl]ethyl}aniline ( d
benzoyl ch % % ég 451 ELM_@? C29H30N40 requires 450 " H NVR
(300 MHz, % [ é‘z fgpuires +2 780 br s, 1H), 7.72
(d, IH ), FFNB&? aﬁlﬂl\éHz £Ogls) ) 77a(@n1HBF|)7 (m, 346). (765 (n 725520d.(1Hj, 1 H),
7.08 (d, 17Hpi, iHQEV:{m th, 2M), 6.55 (m, 1H), 3.7 (s, 2H) _

Examples

General procedure for the preparation of amides starting from 3-{2-[4-(2-methyl-5-
quinolinyl)-1-piperazinylJethyl}aniline (D6): Method B

Triethylamine or diisopropylethylamine (1.7eq) and then an acyl chloride (1.5 eq) were
C ‘ added dropwise 1fo a stired solution of 3-{2-[4-(2-methyi-5-quinolinyl)-1-
» piperazinyljlethylaniline (D6} (1 eq) in dichioromethane at room temperature under an
inert atmosphere. The reaction was left under stirring for 16 h., The mixture was then
washed with a saturated aqueous solution of NHCI, a saturated aqueous solution of
NaHCOg, brine, dried over Na,50, and the solvent was removed under reduced pressure.
The crude material was purified on SPE cariridge (Silica) using as eluent a gradient from
 dichioromethane/MeOH 99/1 to dichloromethane/MeOH 98/2 affording the final compound

(yields ranged from 30 to 80%). '

General procedure for the preparation of amides and their corresponding
dihydrochloride salts starting from 3-{2-[4~(2-methyl-5-quinolinyl)-1-piperazinyi]
ethyl}aniline (D6): Method C



3.18 (br s, 4H), 3.00-2.75 (br m 8H), 2.72 (s, 3H). Exanple 7
N-(3-{2-[4-(2-Methyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-phenyl
acetam de (E7) WD 2005/014552 PCT/ EP2004/ 008000 38 The title conpound was

prepared i d according to the general procedur
pr epar at,o‘&‘)g? Omesg m des (Method B) gtarting from I?C'It/ﬁgzowotagooo

3-{2-[4-(2-net hyl -5- qU| nolinyl)-1- piperazinyl]ethyl}aniline (D6) and

phenyl acet yi h—ll@fr )N% t"'()l S@%y déaa% Méle&uen %"6 rJd gxﬁ%f 64

"H- NVR (300 lR/Hz
7 45-7. (15 qﬁrbo)gx acn;ii%% g !ﬂrorg Zeédm?% Yigarmg §/ 2%6“%8?1 tgmp i ure
2.90-2.70 ('[ﬂe rgactgpﬂ)mlx;yrey'@'a% @ft L@gerlgtlrrmg@raﬁgdp@ then. -{2 -[4- (2—methyl-5—qumolmyl)
3, 3- Di net hyi-pidefa2in{Bethvi}abBinere D6y | (1&5) qdissobed nipl ﬁlememmmldméthﬂtolrmhmﬁhenyl )
?EE& angnme?gl(@ﬁt})wé@eaddegl grogw&eownﬂ VARGt AR aﬁrédnf&me Yh €hén a&mwdgi L art . ,
fromg3 {2- [cﬂﬁ{ltg&%gtllﬁﬁ? agud wésrﬁg? %tﬁ’ié%ﬁﬂa% é%{ue&rl]s é?f‘eqlh@ %ﬁn‘é %é‘g(t]ﬂg 9
3, 3-di net hyﬂ"ﬁ'&f‘%.’hgw E‘fﬂr S0 ”fe"EPﬁ QFQ?B‘Nﬁ@"d
requi res 44he remml(m@ammm@@@meae@ phay SCX. @pridge. TBH)?l‘UdE ngeriad wag H)
7.60-7.45 (purifigddbon SPBQartddge0(Silse) didling FohSa Gradfiert Mon? ichioroniéhdrié/Mddf, 3. 10
(t, 4H, 2. 9%91 fo @&I&HE]’neﬂ%H&Me%l—@58/@%fford?h§)the ﬁneﬁgohﬁou%mld%-rgégefdsfmn? b -

Exanpl e 9
erazi nyl ] et hyl@aﬁghenyl ) cycl ohexane

N- (3-{ 2- [ 4-1 28Kt hyl - 5- qui nol i n pi p
car boxam defhed®e bﬁ'\i@ cpiiid|be cep r'nfﬂo\’ﬂﬁg piregiiorisie salf by dsglvia dhesewanagndg t o
t he gener alin gichioemstharieoand aduingos ilatiaréad soloflort dfeHGINR A ag)) ddpivied ABBIIGH ar t i ng

from 3-{2-[dy4 éréEﬁ:‘itQééh a'?ndcu(jé 3kl S ).w'as sﬂ%r ch’i‘21'5r5¥|nl ThubiaR %gé@eg% %) and

Z){gl ohle_rﬁlnec?r d?é FP@%@F@ g crtgeggag c 15;75 L;rae ﬁQw res
7.60-7.50 (fimgl gorypound 9@s tmnzecqvmedéﬂaq)ﬂ'fraf?om ield @antiliveli) . 7. 00 (d, 1 H),
315(brs 4H) 295275(m 8 H), 2.70 (s, 3H), 2.20-1.40 (m 7H),

1.40-1.10 npl e 10
5- Met hyl henyl ) - 3-
o o P
accor di ng t'dettile WE?‘A‘P" WF‘B(E’E‘%H?FG'@ ipGe% ¥'ﬁ|€ %‘P%rﬂ%?ﬂé‘t’ |“Eﬁ19®?e'"@'l%°‘?§ﬁ+1@ef§r
(Met hod B) tise areparagjof ob the3arfides dMéthodrB) biarting-fopm RdR-[4+{8-nethyl-5-quinolinyl)-1-
pi per azi nylgjgbdviy)amibanife (D6) anangeft dikdrigy| - 3- 1 soxazol ecar bonyl chl ori de.
MS; (ES) miz: 389 [MH]". CasHzsNO requires 388.
TH-NMR (500 MHz, ds-DMSO) s(ppm): 9.84 (s, 1 H), 8,33 (d, 1 H), 7.58 (m, 2 H), 7.46 (s,
1H),7.39 (m, 2H), 7.19 (t, 1 H), 7.10 (dd, 1 H), 6.92 (d, 1 H), 3.03 (bm, 4 H), 2.73 (bm, 6
H), 2.62 (s+bm, 5 H), 2.02 (s, 3 H).

Example 2
N-(3-[2-[4-(2-Methy}-5-quinolinyl}-1-piperazinyl]ethyl}phenyl)propanamide (E2)

C_ The title compound was prepared in 73% yield according to the general procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(2-methyl-5-quinolinyi)-1-
piperazinyl]ethyl}aniline {D6) and propanoyi chioride.

MS: (ES/+) m/z: 403 [MH"]. CasHaoN,O requires 402,

"H-NMR (300 MHz, CDCls) 8(ppm): 8.35 (d, 1H), 7.70 (d, 1H), 7.55 (t, TH), 7.50 (br s, 1H),
7.25 (m, 3H), 7.12 (br, 1H), 7.07 (d, 1H), 6.98 (br d, 1H), 3.20 (br m, 4H), 3.00-2.75 (br m,
8H), 2.73 (s, 3H), 2.37 (g, 2H), 1.23 {t, 3H)

Example 3
2-Methyl-N~(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl) propanamide
(E3)




M. (ES/+) miz: 456 [MH]. C27H29N502 requires 455. 'H NWMR (300 MHz, CDCl 3)
S(ppm: 8.50 (s, 11-1), 835(d 1H), 7.70 (d, 1H, 7.60 (m 2 H, 7.40 (d,
1H), 7.30-7.20 (m 2H), 7.20-7.10 (t, 2H), 6.50 (s, 1H), 3.15 (t, 4H),

12.95-2.70 ‘Q@Bg?f@%ﬁ%g 2. 70 (s 3H), 2.50 (s, 3H). Examplg 11 W0 2005/014552

PCT/ EP2004/ 37
N-(3-{2-[4-(2-Methyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-(2-thienyl)
?ﬁ gt grenngreal ;Eé é&g;;ﬁbmgduhh%ﬁ?aga@d l%&@'&@%&&ﬁdth%’f%ﬁ% %n%aﬂ ﬁﬁ@@!}z‘rélf?rg r : ?ng
from3-{2-[ 3 B&ot ﬁﬁﬁdl ﬁﬁﬂ" 5)” and
2-thi enyl acB'Péraz'E yi'} %'"'%l\}@%? br a?f'f" P‘%‘M C28H30N40S requi res 470.
' H NVR (300Mﬂ%ﬁES!f)m123f}1BMbh)C26+&zi‘s®l(eqwreﬁms 7.70 (d, .1H), 7.60 (t, 1H),
(7 402(3 1HR- NMqR mo(%, a%e%a(;igm?geczs acbég%m 7%01)1(3%;{?@0?3363 %Egm 754 é:%,& 90
S G0 Br s 7.98 Y41 8 (BRd 3 3H),300-2 e? ,
2- (I\/bt hyI ox é ( ;g uinolinyg-1-pi perazi nyl ] et hy henyl )
acet am de (é %)( % f‘f% E%%%%Rﬁd s prepared in 62% yield according to
the general procedure for the preparation of the am des (Method B) starting
from 3-{2- [ Ex4grdpledt hyl - 5- qui nol i nyl )-1- piperazinyl]ethyl}anili ne (D6) and
g ggt hyl OXK/?Q(Q-M?%%}I N2 Jgglz-égé@(riéﬁﬁnﬂnyﬂ LApi Jfbi:&nﬁM&hyug?ﬁhwll S 7Be?d
71106, 906??3'&? f@#o%woeodc@ p& are%%‘*] é"e% d'ngggolfb%%geéﬁrgcezdn*}%féb 70
(m 8H), 2.ine prepardidhn.of Ereaamides ]{Method B) startlng from 3-{2-[4-(2-methyl-5-quinofinyl}-1- -

N-(3-{2-[4- ﬁaerhﬂhmthyﬁammmby anyd:anibtrmu@%mawonmhaet hyl } phenyl ) - 2- (phenyl oxy)
ed in 41%y| eI d according to

acet am de (f gﬁhg ?
e gener al r tho B, startin
fromg3 {2- [A'PIEJ 5431 %3% WP)eFa?t? @VWQIL |(m1 ﬁ'é) and J
(pheny! oxy) &éedm) 3|dh[70’1|0| (deZHNS’ UC( Oz¢br 584H], HB.ZWUDDZ 70€£€|u| res -

480. ' H NVR3H|40Q0 khiz3H)CDOD &, E{B{)pprr) 8 33 (d, 1H), 7.53 (m 3H), 7.54 (br s,
1H), 7.46 (br d, 1H), 7.37 (d, 1H), 7.30 (dd, 2H), 7.23 (t, 1H), 7.09 (dd,
1H), 6.99 ( %‘:a}‘ 5 6.96 (t, 1H), 4.67 (s, 2H), 3.02 (br m 4H), 2.80-2.60

(m 81-1), 7 , 3H2,'. Example 14 ) .
N- ( 3- ( 2- [ 4- 22-Dimethyl-Ng32il4:(A-methy-SauinqliayhArpiperagionliethylabsnyficy c| opr opane
propanamide (E5)
The title compound was prepared in 66% vyield according to the general procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D8) and 2,2-dimethylpropanoyl chloride.
MS: (ESH+) m/z: 431 [MH"]. Cs7H14N,O requires 430,
H-NMR (300 MHz, CDCl5) 8(ppm): 8.35 (d, 1H), 7.70 (d, 1H), 7.55 (t, 2H), 7.30-7.20 (m,
4H), 7.10 (d, 1H), 7.00 (m, tH), 3.20 (br s, 4H), 2.85 (br s, 8H), 2.70 (s, 3H), 1.30 (s, 9H)

C‘ Example 6
N-(3-{2-{4-(2-Methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl}benzamide (E6)
The title compound was prepared in 60% yield according to the general procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(2-methyl-5-quinclinyl)-1-
piperazinyllethyl}aniline (D8) and benzoyl chioride.
MS: (ESH) m/z: 451 [MH"]. CapH3oN,4O requires 450.
'H-NMR (300 MHz, CDCls) 8(ppm): 8.35 (d, 1H), 7.87 (m, 2H), 7.80 (brs, 1H), 7.72 (d, 1H
), 7.65 (br s, 1H), 7.6-7.4 (m, 5H), 7.30 {, 1H), 7.27 (m, 1H), 7.08 (d, 1H), 7.05 (d, 1H),
3.18 (br s, 4H), 3.00-2.75 (br m, 8H), 2.72 (s, 3H).

Example 7
N-(3-{2-[4-(2-Methyl- 5-qumolmyl)-1 -paperaz|nyl]ethyl}phenyl)-z-phenyl acetamide
(E7)



carboxam de (E14) The title conpound was prepared in 70%yield according to
the general procedure for the preparation of the am des (Method B) starting
from3-{2-[4-(2-methyl -5-quinolinyl)-1- piperazinyl]ethyl}aniline (D6) and

cycl opro chloride. Ms: (ES/+) mz: 415 [WH NAO requires
214, THN ?@%ﬁ% CDCl 3) 6(ppm)( Y 3?3 (d, 1 H), [ e?kTéE%ég"H% °°°ZH) 50
(brs 7. 30- 720(m3H) 7.05(d, 1H), 695(brd 11-1), 3.10 (t,
2. 90 ZFhEQit(e”&orﬁ und wab pteparedh 64%Llyidld e(cbordiht;‘)to te §Bndra préddaurelroBS (M
il—H% 3. }NZ) [qu‘ig%éé W?“@:Z'Q ésl ét?ch é%rt!n SE{tZﬁ %nﬁthﬁl?)qwaohn)y(lp-
i m dazol i difREEes BPX% 5'?8@ nd was prepared in 51%vyield
accordi ng thést(ﬁﬁl'*@;m*'iér‘?ﬁﬁ {MHH M. trquirg1#64r epar ati on of the ami des
(Method C) |1mm;n1%(:;@ MH@HCBZ&?E;(bﬁmI 238N yH), 3- ngb%?uy mBs)(t, J:H-ié, 745745 (m,
i perazin | e iafyy aci
e Cesi o428 Dy ST A s A 2R B R T e o 9
5(ppm): 8.40 (s, 11-1), 8.38(d, 11-1), 7.70 (d. 11-1), 7.55 (t, 1H) 7.50
(d, IH), 7Ex@ 1H), 7.30-7.20 (m 2H), 7.05 (m 2H), 5.20 (d, 1H), 4.75
(s, 1H), 4&3BinfethyliM|3-{2{43@-rtethylS-Huinaliog)-( diperazipyllShyiipienyl)s, 4H),
2.95-2. 70 (pHXtardide O (br s, 3H). Exanple 16

N (3-{2- [ 4o Qfgé&f rﬂﬁv&?&t‘e el i 5B éaa%wyrhés&mrég g7ine
b d
the genor alf eﬁprse%ram i anyises [t &) Saling orh - wéﬁ%%c'%; I Q?tfﬁg

from 3-{2- pme(azmmtrw}anlﬁnq(n&)@nd ﬁya qlmgthylputaemdzhlnwa] ethyl }aniline (D6) and
2- pyra2| neqm;r } infz: 885 (MHNVE mfez;44453 [ MVH] . 027H28N60 requi res

452 Mﬂz ?;) BR ¢, 1 580 ‘?
7%55 ?dgo ( M "71 % 87%‘2%" ;%7 gg 5?1" %gg@% ty 4H)

2.95-2.70 (3 mﬁb(s )7@)0(5163 9&*) 3H). Exanpl e 17 .
5- (Met hyl oxy) N- (3-{2-[ 4- (2- et hyl - 5-qui nol i nyl ) - 1- pi per azi nyl ] et hyl } phenyl )
-1, I3d oxazel grecg’;\r boxam de (:El?) IQSJ ;t :c e corrpoundewas {)Ir gga(r)]?dt |hg gg;%zjes

{het hoSCS’W ﬁ’%‘fﬁvﬂﬁ%ﬁ%‘?&" CoheER Ay b RaRERpRoate
pi per azi nyF3®oKgjde{ER) ne (136) and 5- (met hyl oxy) - 1, 3- oxazol e- 2- car boxyl i c
acid. M5 ([hotitlp comiouhdvds\btepareCay 8029 NP acaading EBthé?ghneral procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyl]ethyl}éni!ine (D6) and cyclohexanecarbonyl chloride.
MS: (ESH) m/z: 457 [MH"]. CaoHasN4O requires 456.
'H-NMR (300 MHz, CDCl) 8(ppm): 8.35 (d, 1H), 7.70 (d, 1H), 7.60-7.50 (m, 2H), 7.30-
7.20 {m, 3H), 7.15-7.05 (m, 2H), 7.00 (d, 1H), 3.15 (br s, 4H), 2.95-2.75 (m , 8 H), 2.70 (s,
3H), 2.20-1.40 (m, 7H), 1.40-1.10 (m, 4 H).

C'_ Example 10
5-Methyl-N-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-3-
isoxazolecarboxamide (E10)

The title compound was prepared in 40% yield according to the general procedure for

the preparation of the amides (Method B} starting from 3-{2-{4-(2-methyl-5-quinclinyl)-1-

piperazinyllethyi}aniline (D6) and 5-methyl-3-isoxazolecarbonyl chioride.

MS: (ES/+) mfz: 456 [MH"]. CarHasNsO2 requires 455,

"H-NMR (300 MHz, CDCls) 8(ppm): 8.50 (s, 1H), 8.35 (d, 1H), 7.70 (d, 1H), 7.60 (m, 2 H),

7.40 (d, 1H), 7.30-7.20 (m, 2H), 7.20-7.10 (t, 2H), 6.50 (s, 1H) 3.15 (t, 4H), 2.95-2,70 (m
, 8H), 2.70 (s, 3H), 2.50 (s, 3H).

Example 11



'H- NVR (300 MHz, CDCI3) 5(ppm): 8.58 (s, IH), 8.39 (d, 1H), 7.71 (d, IH),
7.58 (t, 1H) 7.60 (d, 1H), 7.48 (dd, 1H), 7.30 (t, IH), 7.26 (d, IH, 7.08
(dd IH, 7.04 (d, IH, 6.28 (s, 1 H, 4.03 (s, 3H), 3.15 (t, 4H 2.95-2.70

(m 8H), [ 3H). Exanple 18 N-(3-{2-[4-(2-Met
nol i nyl ) - %%%%Bge@am nyl ] et hyl } pheny! )§§ 2, 3-t hi adi azol e%““‘%é"%ﬂféﬂ??&?ﬁ de (E18)
The title conmpound was prepared in 7 /oy| el d according to the general

procedure fas. thaqzm&nﬁt@amﬁanﬁin ﬁ%@éﬂ[ﬂﬂﬁtﬂmb g(zftﬁi%h%? %efahﬁaé
3{2[4(2 5-quinolinyl)-1 plperazmy ] et hy }anlllne
3-thi ad} 20|e d-carboxyl tc acid YO 20057014552 he EP2004/ 008000 41
I\/IS: (ESI +) The tittecqmpaynd Wa%:?éﬁﬂf%@éz/% |8l Bgcordigg fo the gmperelwecedite focpal 3)
S(ppm: 9. 3® p@pamtm) of the2gniges (Mathad F) Staﬁﬁg (fiom B-{24f4- (Zmémy(ﬁqumollﬁ)ﬂ,) 1-7. 68
(d, 1H 7 i?é(‘alzmyf]éthﬂl)amhﬁe@ﬁ)(aiﬂ2th|dhyla<?et}35hlbrﬁde 1H), 7.28 (d, 1H), 7.10 (m
X

2H), 3. wgg_,ﬁ@ %ﬂ’% is (s, 3H. Exanple 19
24D|rreth a I henyl ) -
1, 3- thi azo'l" DDMEZI %ﬁf %’u{drg jer}?[g) ou*ﬁ)dgv@sé’pﬂ'i) %\14@2%/ 1:\'868%
yi el d accoﬁeﬁﬁr@d{ Bk ﬁé’%?e‘ffer(ﬁl 3 JCEB@E‘@ (mo?H). BI98 (pr FhasalSi (bnsotHt B80ani des
(Met hod C) 2gtogrr, BHY 2f7008) J4{ 2- [ 4- (2- met hyl - 5-qui nol i nyl ) - 1-
pi perazi nyl Jethyl }aniline (D6) and 2, 4-di nethyl -1, 3-thi azol e-5-carboxylic
acid. Ms: S/ + z: 486 [WMWH]. 023H31N508 reqU| res 485. 'H NMR (300 MHz,
CDCl 3) S(ppnfnPg gvc; IH), 7.70 ;«) L 7.85 (d, 1H),
7.35-7.20 @dMethyieyy)- (33{6{615?'"!2*“& ﬁw‘)"m %1(- rmi"vils pr@ﬁ"yth) 2.95-2. 70
(m 8H), 2ag&atfdde (BI2pH), 2.70 (s, 3H). Exanple 20
1, 5] Dlt Lrelt ?srhe 'Ntl(e%&rﬁsc{uﬁd(@aé@b Pafled n G24:NRdId B&’do}dvil%b)ﬂj BRI geHle ﬁl procedure for,
i]ethy e e was
pa[ repared i ﬁ1 S;Qéé%ratiq dof tR ﬂﬁ&gs%( e %O gﬁf}& @a‘ggg&mée'q'ﬁ'??gpﬁ)u &
prepar at i oH'PB'faZt“M'ée“é}flﬂiaﬂ e (B 6&“@ yiawy. Fyh qr
3-{2-[ 4- ( 2MBe(E5/F) fofzg ¢ N IMH !'l)ﬂsza&N:QilrwraEMﬁll ] et hyI }aniline (136) and
1, 5- di met hyth-NR BObaARE, ec@clgaasmﬁylsl aciuh, 8lvBi(s, (B! 7)ronEZiHH oS0l M),
C23I—|32N50 '?$9 @ 9 }_@{r—‘g |63% é%pa@ 47 gso);g 8. 38
(d, 11-1), g 4 1 )
7.35-7.20 Py 3-8 4t é%%}%t? é%%'b 11-1), 6.60 (s, 1H) 3.80 (s,
3H), 3.15 (t, 4H) 2.95-2.70 (m 8H) 2.72 (s, 3H), 2.30 (s, 3H. Exanple 21
N- (13- {2- [ 4ekampttay| - 5- qui nol i nyl ) - 1- pi per azi nyl ] et hyl } phenyl ) - 4- oxo-4, 5,6, 7
- tetr ahydWkﬁ?@-%ﬂl&“ﬁ@-‘q%’lIﬁﬂ{ngﬁzﬁ@ﬁbgt%ﬁiﬁgl}éthyl}phenyl)-2-(phenyloxy)
acetamide (E13)
The title compound was prepared in 41% vield according to the general procedure for
the preparation of the amides (Method B) starting from 3-{2-{4~(2-methyi-5-quinolinyl)-1-
piperazinyljethyl}aniline {D6) and (phenyloxy)acetyl chioride.
MS: (ES/+) m/iz; 481 [MH]. CaoH32N4O, requires 480.
) "H-NMR (400 MHz, CDCls) 8(ppm): 8.33 (d, 1H), 7.563 (m, 3H), 7.54 (br s, 1H), 7.46 (br d,
(' 1H), 7.37 (d, 1H), 7.30 (dd, 2H), 7.23 (f, 1H), 7.09 (dd, 1H), 6.99 (m, 3H), 6.96 (t, 1H),
4.67 (s, 2H), 3.02 (br m, 4H), 2.80-2.60 (m, 8H), 2.62 (s, 3H).

Example 14
N-(3-{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)cyclopropane
carboxamide (E14)

The title compound was prepared in 70% yield according to the general procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyllethyi}aniline (D6) and cyclopropanecarbony! chloride.

MS: (ES/H) miz: 415 [MH']. CastaoN4O requires 414,

*H-NMR (300 MHz, CDCls) 8(ppm): 8.35 (d, 1H), 7.60-7.50 (m, 2H), 7.30 (br s, 1H), 7.30-
7.20 (m, 3H), 7.05 (d, 1H), 6.95 (br d, 1H), 3.10 (, 4H), 290—2 70 {m, 8H), 2.70 (s, 3H),
1.20 (t, 1H), 1.10 {m, 2H), 0.85 (m, 2H).



The title conpound was prepared in 20%vyield according to the general
procedure for the preparation of the am des (Method C) starting from
3-{2-[4-(2-met hyl -5-qui nolinyl)-1- piperazinyl]ethyl}aniline (D6) and

4- 0X0- 4, S5wR) 260d:Qlgsahydr o- | - benzof ur an- 3- car boxyl i ¢ aci germMeoaddsiror) M z:
509 [M—l] C31H32N403 requires 508. g4+ NVR (300 MHz, CDCI3) 8(ppm: 11.80
(s, 1H), 8.10 (s, 11-1), 8.38 (d, 1H), 7.72 (d, 1H 7.70 (d, 1 H, 7.65
(dd, 1 H), 7 58 (t, 1 H, 7.30-7.20 (m 2H), 7.08 (d, 1 H, 7.00 (d, 1 H), .
3.15 (t, mote 3P-2.65 (m 12H), 2.70 (s, 3H), 2.25 (m 2 H). Exanple 22

benzam Se”"é@ 34%%?“% sa?"f"g’é‘z%%%“%sé*r@?ﬁ&%%ﬁé8%'43 bosob0’ 42
ThetltIeEB n 96%vyield according to the general
procedure Tbe tntlerv@nmoepdrvm @mp@rﬁdﬂm&%mrejdzec?qr@ﬂ@r@utre)gemwl wovgdliredm

g ]glz [ 4- E) 2 tHeepreparatiorgofi th@|am’ﬂdés) (Methqai @pgtaﬂungyﬂohe34rw[4}(anné[\t£%5 -quikling)? 468
uor obe A Mk r equi res

(IR (50 &&a&m?@gf&"a' ° ( ofd 213%?46@ ﬁg’ , Tﬁ)%ﬂ!{%&% (s 1.8 80 (br

s, 1H), (ESEpMigs % ohlef 2 TSQUIES 455 o (

7.73 (br s "H-NME (309 l‘é")zﬁ IsY 3pPmBIG40 (3, B @@S(QH?H) é7EMd (Hﬂ ﬁﬁ% (t 3H7,-3 3

(m I 9H), 3735 (QMH)2FKD (ad, 818-l)|('r§303b2)0 {Exaahi),: ioszarm 2H), 5.20 (d, 1H), 4.75 (s, 1H)|)

4- Fl uoro | [ loRZ

benzam de'\h(“gh(%;‘{ggrﬁ‘@ ngem])galét% EZB %ﬁfﬁf%r?’gg&%ozuﬁwmﬁm%?}ggg?% in 82%

yield acco? ‘'ng to the general procedure for the preparation of the am des

(Method C) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-

pi perazi nyE](ﬁthplmanl line (D6) and 4-fluorobenzoic acid. HPLC M5 (ESI +): tR=

6,45 m n; i 1! afbih VRO -2-pyral 468. ' H NWR

(@00 VHz, deg%ég-&:qulf]‘%ﬂ.(aar'bs F]Et g% 36 (s, Ih,eSB 96 (br s, 1
, 8. 08 b 7 86 1 7 62 7.47

(b a2 he sl Gompoungvas ropaseq I 8% e d Yoniing gt gngiglgrobestuiey ki g

2H), 2.93 mbrprsparallqyr of mxtaarpjrid@s ZMlethod C) startlng from 3~{2—[4-(2-methyi -5-quinolinyl)-1-

2,4-Difl uors;peﬂéizuﬁ;d}eﬁ@r}émhr{e?(mreéﬂfwt-pﬁaﬁuemdxpwécndl pi perazinyl ] et hyl } phenyl )

benzani de g '_§ Eﬁ_gqﬂ Ofd ﬁIHE' bt Iﬁzé,)r J suks! e conpound was prepar ed in 78%
el

yi el d acco %&e)% ogg 4)0é5 kﬂqegﬁf ﬁ@ﬁr(gt I-?)n860( 1rla_l)am des

(Method O
pi per azi ny$ Pét(@\y‘lll'ﬂahﬁ r(d:é“‘@[% éﬂhdﬂ'ﬂ 215@(’& ﬂldbr'fcﬁﬁe(ﬂdo'lht) &3bdt, THRLA29WBI, (ES/ +)

tR= 6.51 muy, 7A8%AY2H9 UG Wras, AH)ZZ.9542370{M-81-]),21212&1H38§HE)N40 requires 486.

Example 17

5-(Methyloxy)-N-(3-{2-[4—(2-methyl-‘s-quinolinyl)-1-piperazinyl]ethyl}phenyl)-1,3-

oxazole-2-carboxamide (E17) '

The title compound was prepared in 30% yield according to the generai procedure for
C‘ the preparation of the amides (Method C) starting from 3-{2-{4-(2-methyl-5-quinolinyi)-1-

' piperazinyflethyl}aniline (D6} and 5-(methyloxy)-1,3-oxazole-2-carboxylic acid.

MS: (ES/+) m/z: 472 [MH']. CarHaoNsO; requires 471,

TH-NMR (300 MMz, CDCly) 8(ppm): 8.58 (s, 1H), 8.39 (d, 1H), 7.71 (d, 1H), 7.58 {t, 1H)

7.60 (d, 1H), 7.48 (dd, 1H)}, 7.30 (t, 1H), 7.26 (d, 1H), 7.08 (dd, 1H), 7.04 (d, 1H), 6.28 (s,

1H), 4.03 (s, 3H), 3.15 {t, 4H) 2.95-2.70 (m, 8H), 2.74 (br s, 3H).

Example 18
N-(3-{2-[4~(2-Methyl-5-quinolinyl)}-~1-piperazinyijethyl}phenyl)-1,2,3-thiadiazole-4-
carboxamide (E18)

The title compound was prepared in 75% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-[4-(2-methyl-5-quinoliny!)-1-
piperazinyllethyl}aniline (D8) and 1,2,3-thiadiazole-4-carboxylic’ acid,




'H NVR (400 MHz, drDVBO) 6(ppm): 11.16 (br s, 1H), 10.49 (s, 1H), 8.93 (br
s, 11-1), C7.70 (br s, 2H), 7.81 (br s, 2H), 7.75 (m 1 H, 7.53 (d, 1 H),
7.47 (m 2H), 7.39 (t, | H, 7.25 (td, IH, 7.10 (d, IH, 3.70-3.30 (m

101-1), 2 . Exanpl e 25

3- Fl uor o- I\ﬁ%ﬁg‘?’é{n - (2- et hyl - 5- qui nol,i nyI ) - 1- pi per azi nfl?T’%%’%%’i’/T’?"B%“&nw )

benzam de di hydrochioride salt (E25) he title conpound was prepared in 91%

yi el d accor fligng=4/e) .tnhle4 %: Iczngqae;@.requ.fégmsst he prepar ation of the am des
€

T e -

2005/ 0145524 H2-PERIOH 653 GO (s.43ﬁ) H-NI\/R (400 M—Iz d6- DI\/BO) 6(ppm: 11.18
(br s, 1H), 10 41 (s 1H), 8.94 (br s, 1H), 7.97 (br s, 2H), 7.87 (br s,
2 iy .7.80 E 9 7.62 (m 2H), 7.48 (m 2H), 7.10 (d, 1H), 3.80-3.30 (m

, 3. 18 9 - le 26 .
2,50 f1 uora S‘?“M A ?vﬁ@-wu%%aﬁ-meiazw&gmxphﬁgw-atsﬁy| }pheny!)
benzani de df eieapiaxamide(B19] E26) The title conpound was prepared in 82%
yi el d accor thenjtle cottppugdivesgirepared §d68% yietdt acdonding teethergeinesh paicedune fan des

(Method C) mbairéidatioh! S1the amitebAMeRmted *Bfértn% ﬁHl‘n@tﬂ @YRImetnyi gy-ﬁﬁgmoimwg YES +):
cid '

H
Fk?eéaié“%lésé”%%ﬁe%’sb%e(@ 2 Bﬁfm EosEsfalie i Tos aso.

H NMVR (400M hs1NpQ! f8F4§5 1H), 10.54 (s, 1H), 8.91 (br
s, 1 H, 7HEMRBOMMIZA)GD:)S My 838 (Q.I—DH) 7.786d.71H0 78 (L5iH) ,7.56 @61id),, 1H),
7 09 (d, 1H.353, 2@%3 1H), 7.601bris2 HiH), 721006h, O81), B (t, BFHIZY5e2.20 (m, 8H), 2.72 (s,

-Di fl uorgy N% f}{] Zh4- (2- et hyl - 5-qui nol i nyl') - 1- pi per azi nyl ] et hyl }phenyl)
nzani de dlf‘? rocg I0|)| de salt (E27) The title conpound was prepared in 74%

y| el d according to the general procedure for the preparation of the am des
(Method C) Example@§ from 3-{2-[4-(2-nethyl-5-quinolinyl)-1-
pi per azi nyl{,s0mykitgtN-BHR-[{-{Bmetinyd-5uindinyl)vgsipbeainyllethyl}plenHPid/ M5 (ES/ +):
tR= 6.66 m rai’ﬁé% ca9§o %IEE?E z: 487 [MH]. C29H28F2N40 requi res 486
VR (40 he Ol cwu)%;()wag-}:ﬁD ?d:; :-gif‘}/g aceo '3) m=:r%lS o F—;Df

(br s, 1 to, 553 P @5‘1%’% %ﬁ? dgBesgurd fopy
7.62 (d, 1Hpe prepsatiomof 1ihg amideg §Methpd CJ statting) from 34@8-[4(2-methy-5-qpinalinyfd- 1 H)
3.76 (d, 2HjiperdzimBlethyRanil{ne) (D8Hnd B5-timethml-124yrazdleS®carboxylic acid.

MS: (ES/H+) miz: 469 [MH"]. CasMaaNsO requires 468,

'H-NMR (300 MHz, CDCls) 8(ppm): 8.60 (s, 1H), 8.38 (d, 1H), 7.70 (d, 1H), 7.68 (d, 1H),

7.58 (t, 1H} 7.45 (d, 1H)}, 7.35-7.20 (dd, 2H), 7.08 (d, 1H), 7.00 (d,1H), 6.60 (s, 1H), 3.80

(s, 3H), 3.15 (t, 4H) 2.95-2.70 (m, 8H), 2.72 (s, 3H), 2.30 (s, 3H).

Example 21
N-(3-{2-[4-(2-Methyl-5-quinclinyl}-1-piperazinyl]ethyl}phenyl)-4-0x0-4,5,6,7-
( tetrahydro-1-benzofuran-2-carboxamide (E21)

' The title compound was prepared in 20% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-[4-(2-methyi-5-quinolinyl)-1-
piperazinyllethyl}aniline (D6) and 4-oxo-4,5,6,7-tetrahydro-1-benzofuran-3-carboxylic acid.
MS: (ES/H) miz: 509 [MH"]. Cs:H3s2N4O3 requires 508. -~
"H-NMR (300 MHz, CDCls) 8(ppm): 11.80 (s, 1H), 8.10 (s, 1H), 8.38 (d, 1H), 7.72 (d, 1H)
7.70 (d, 1H), 7.65 (dd, 1H), 7.58 (t, 1H), 7.30-7.20 (m, 2H), 7.08 (d, 1H), 7.00 (d, 1H), 3.15
(t, 4H), 3.00-2.65 (m, 12H), 2.70 (s, 3H), 2.25 (m, 2 H).

Example 22
2-Fluoro-N-(3-{2-[4-(2-methyl-5-quinolinyl}~1-piperazinyl]ethyl}phenyl)  benzamide
dihydrochloride salt (E22) :



(br s, 3H). C Exanple 28

2,3-Di fluoro-N-(3-(2-[4-(2-nethyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)
benzam de di hydrochl oride salt (E28) The title conpound was prepared in 86%
yield accord to_the general procedure for the pr epar a tion of the am des
(Met hod ©) ‘%?%?gﬂ“ﬁa’from 3-{2-[4-(2- n%t hyl - 5- qui nol i nyl} TiEPm“’"“s“““

pi perazinyl Jethyl }aniline (D6) and 2 di fl uorobenzoic acid. HPLC/ M5 (ES/ +):

(R= 8. 41 M fhe g a%edﬁﬁ@a% c]ac%}:jr% gﬁg fbick&diro #36.
(ErNg/R |(400 %g{%%ﬁﬁ%% 9860 24 (gyyeth %6%""@ D= 95

7.53 (d, 1|-n;lperaZIMe aniliye (D§) ang fﬂwofgenzq'ﬁ)acld? 39 (t, 1H), 7.38 (m 1H),
7.12 (d, 1HjS: @SF ni/d; 4®WHBCZJB|29'FI\BOréqmre8H=BS 3.17 (m 2H), 2.96 (br s,
‘;’Hé DV\?' 38?5(1@@4&%56@@%& Bk 4333 bEéamw 9028 (s. 1H), 880 gars 1y, N
benzam de ﬁ%&zﬁgé&f 4%(?53 Sgei WE é(a L@ 175?y( rspbgﬁé'ag {m % O(R" n %8%
yi el d accordl n-@ 0% (. (THid hish g éro &0y &) 35 mh"é" pt-EPp&F-at) on Qf the am des

(Method C) starting from3 {2-[4-(2-met hyl -5-quinolinyl)-1-
pi per azi nylﬁ,@h{wéﬁani line (D6) and 2, 6-difl uorobenzoic acid. HPLC/ M5 (ES/ +):

tR- 6.24 m 3 u

H-NI\/R (400 NBrAY3: %3@ tgh 5Zq"i'gﬁg' )(I\ﬂtj?'bgragﬁ'%ﬁlmigbﬁ%“{“eq Eﬁ?ﬁ"ﬂé% (br
s, ‘§ getilopide saltdbed) s " 11 779 (br s, . 7.62 (m 7.48 (d,
1H) 7 50 (Trhe tmer) compaund wgp pseparad) in &Vesle@taccgrﬂjng tv tlzag(smralmcedwemr(d
gj) f‘: 7go(tﬂe prdphration 6P 4d aﬁldém(M&hbd C3 sfarting(fram 3Hp-[4-2-B8tHyb5-q8inolil)-1-

anpl e

p:perazn lJethyl anll e(DG) and 4-f|uorobenzonc acnii _
3,4-Diflu | hyi } phenyl)
A e A T L)
yi eI d accofng to the general procedure for the preparation of the anides

(Met hod C) "HENMRi(4@) MHXMI3DMBC)S(iEn)met.Bg I(brSs, o bi),mtal.3en{s, HL-8.96 (br s, 1 H),
pi per azi nylgl@f @y, bgr(l& @ﬁ) 28R s Aigh frbagqa ?avgb@& i1k, TR Gh, “@( ES/ +):

tR= 6.66 ni S N4Q réquires
" H NVR (400 ﬁ'@%- )31‘??‘8’45 % §( #?10 42 (s. 1f). 8. 90 (br
s, | H, 808(m 1H) 793(s 790(m 1H. 7.85 (s, 1 H, 7.81

(br s, 1 HExampb24m 1 H), 7.62 (d 1 H, 7.45 (br s, 1 H, 7.39 (t, 1 H,
7.11 (d, 1 2A-piffioré-Ne@ {248 2-methiA-53ubRblinil)-18hiberagin}ijethyl}phenyi)
benzamide dihydrochloride salt (E24)
The title compound was prepared in 78% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D6) and 2,4-difluorobenzoic acid.
HPLC/MS (ES/+): tr= 6.51 min; assay >99% afa; m/z: 487 [MH']. ngHzaF2N4O requires
486.
"M-NMR (400 MHz, de-DMSO) 3(ppm): 11.16 (br s, 1H), 10. 49 (s, 1H), 8.93 (br s, 1H),
C 7.70 (brs, 2H), 7.81 (brs, 2H), 7.75 (m, 1H), 7.53 (d, 1H), 7.47 (m, 2H), 7.39 (t, 1H), 7.25
{td, 1H), 7.10 (d, 1H), 3.70-3.30 (m, 10H}, 2.92 (s, 3H).

Example 25

3-Fluoro-N-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyi]lethyl}phenyl)  benzamide
dihydrochloride salt (E25)

The title compound was prepared in 91% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3—{2—[4-(2—methy!§5-quinolinyl)—1-
piperazinyl]ethyllaniline (D6) and 3-fiuorobenzoic acid.

HPLC/MS (ES/+): tz= 6.45 min; assay >99% afa; m/z: 469 [MH']. CueHaFN4O requires
468.




(m 211), 2.89 (br s, 3H). Exanple 31
3- (Met hyl oxy) - N- (3-{2-[4-(2- et hyl - 5-qui nol i nyl ) - 1- pi perazi nyl ] et hyl } phenyl )
benzam de di hydrochl oride salt (E31) C The title conpound was prepared in

83% yi el d Leigg to the general procedure for the oot the
am des (Me Vﬁﬁﬁ@ J) starting from 3-{2-{34-(2-nethyl - 5-qu?;r(1:§ nyl})0 196)

pi perazinyl]Jethyl}aniline (D6) and 3-(nethyl oxy)benzoic acid. HPLL M5
(ESI+): t R=HENRR DMI@%DM@@G ): mm(bﬂ%thH@]omqé%ﬁ M@Qﬂr%qugi 8 86

480. H-NIVR7§ 9 O) (*H{ i'a%(m ¥ 45
(br S? 56 (%Bg %}4\%‘) %ﬁ‘:’f %7‘% ”(?H 722247 (br Sgﬁ) % 38 (t,

1H) 7.19 (dm 1 H), 709d1 H, 3.86 (s, 3H) 3.76 (d, 2H) 3.70-3. 25
(m 8H), 3.Bxanipie2BH), 2.88 (br s, 3H). Exanple 32

2- ( Met hyl - t hyl } ph |
begzam éeogﬁ%ﬂmﬁﬁ?ﬁ@ﬁ%ﬁégﬁé M ﬁuﬁﬁln%ﬂo’% ?14552‘%@@@2 gi }SOS%O%p Zgy )

The title ¢ %, d according to the general
vibacthit

procedur e f-B’?e title, compay 'gﬁ’ H‘E‘PcﬂﬁeRﬂrque @’gﬁgﬂ‘%ff"'tﬁ’r epdureoter
3-{ 2- [ 4- ( 2-thetpsparasionwl tel amidey (Methpd ;533rsamlngyﬁrqmtwrmﬁzrmeﬁhyﬁ(qmpnrand-
2&;(%2 2{'[0 i@ﬁﬂmemywng]e( d\@s(dESbrbbensz%c(ﬁi 54 mn; assay >99% al a;

Z. I
11.13 (br s H%ﬁgo%?%p bewhg@sagé%%%% EMW? %% Y 9679(1'?'*? N Eg))'eq%gfgges 7.78
(br s, | H¥%7 64 (dd, | , 7.58-7.50(m 2H), 7.47 (br s, | H, 7.36 (t,
1H), 7.21 (%ﬂ NMH)HOWMB@ det MSQ-}I) S(Wmax?ﬁm (bn &) 1H)310.34 (s, 1HOHB.§ 91 Bras (W), 2H),
3, 70- 3. 30 (me6 (B, 2H8, momanHHL 7 5691400tns ,5H3H). 36 BxaHRI70B@, 1H), 3.80-3.10

4-(Met hyl o 2-met hyl - 5- qui nol i nyl') - 1- pi perazi nyl j et hyl } phenyl )
benzam de m M?%?og ﬁ)(salt (E33) The title conpound was prepared in 83%

yi el d according to the general procedure for the preparation of the am des
(Met hod C) EXamRleRg from 3-{2-[4-(2-nethyl -5-quinolinyl)-1-
pi per azi nyl3,8DifudreN-{3-{244{(Dbjethylb-duifoliivijyl-pipprdzimdlethyllpbenyl) HPLC/ V5
gggl +) HE ﬁzbe@(zgﬂand@ﬂhycﬁ'ééﬁ%rnag %% n mMz: 481 [ MHO . C30H33N402 reqw res
8.91 (br s, I—ﬂctpe c%%gu é %&Id%%r:érjafn Stg&lﬂ(_‘éene% %chggff br s
1H), 7.60 (ﬂae p@qjarathn ah qulgesg thod )g@r’t@g fro[rH)'S {2-4- é%-m(st,lw p,ylnohgylg :
3H), 3.74 (;:tnreratmy]}et)'uyl}amhﬁe(ﬂﬁ)@wm difugrobepiz@i8agidr t, 2H), 3.14 (dd, 2H)
2.89 (br s,HAKMSEESMY 8= 846 min; assay 98.6% a/a; m/z: 487 [MH*]. CaoHa2sF2N4O requires

488.

'H-NMR (400 MHz, ds-DMSO) &(ppm): 11.00 (br s, 1H), 10.46 (s, 1H}, 8.90 (br s, 1H),

7.93 (s, 2H), 7.90 (br s, 1H), 7.72 (m, 2H), 7.86 (s, 1H), 7.62 (d, 1H)}, 7.56 (m, 1H), 7.45

(br s, 1H), 7.40 (t, 1H), 7.12 (d, 1H), 3.76 (d, 2H), 3.70-3.30 (m, 8H), 3.17 (m, 2H), 2.99

(brs, 3H). '

C Example 28
2,3-Difluoro-N-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)

benzamide dihydrochloride salt (E28)
The title compound was prepared in 86% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-{4-(2-methyl- 5-qumo!myl)—1-
piperazinyljethyl}aniline (D6) and 2,3-difluorobenzoic acid.
HPLC/MS (ES/+): tr= 6.41 min, assay »99% ala;, m/z: 486 [MH*]. CogHasFoN4O requires
486.
'H-NMR (400 MHz, ds-DMSO) s(ppm): 11.00 (br s, 1 H), 10.62 (s, 1 H), 8.95 (br s, 1 H),
7.94 (s, 2H), 7.82 (s, 1H), 7.80 (br s, 1H), 7.65 {(m, 1H), 7.53 (d, 1H), 7.50 (m, 1H), 7.45
(brs, 1H), 7.39 {t, 1H), 7.38 (m, 1H), 7.12 (d, 1H), 3.76 (d, 2H), 3.70-3.30 (m, 8H), 3.17
(m, 2H), 2.96 (br s, 3H). '



4- Cyano-N-(3-{2-[4-(2-net hyl -5-qui nol i nyl)-1-piperazi nyl ] ethyl } phenyl)
benzam de dihydrochloride salt (E34) The title conpound was prepared in 86%
yield according to the general procedure for the preparation of the am des
(Met hod bRsbhi@as from 3-{2-[4-(2-methyl -5-qui nol i nylglerrdipanoasnosnan
pi per azi niﬁ?et hyl }ani | i ne (D6) and 4-gyanobenzoi c acid. HPL(Z,“/JI\/B (ES/ ) tR=
6.15 mn assay >99%a/a; mz: 481[VH']. C30H33N402 requires 480. 'H NWR

(500 MHz, dgkm{ﬁ@)zgS(ppn) 10 72 (br s, 1IN, 10.56 (s, 1H), 8.81 (br s, 1H),

8.11 (d, 2”%6 lﬁf@é‘ (H-(3- quﬁmhggﬁ ?pe7r§z:(19|'jetﬁ {r?yl) 7.59 (d, 1
. 7.39 P9 R d, 2
51)70 3. 40 ( "’éﬁ}'de ihydrq °r é (E29) 14 dd 2H) 2. 84 F?E)r s, 3H)H) Exanpl e

35 3,5-Di nei’lng/tlﬂwcpgtppgnpmqsznrﬁgqrﬁq, fr. @“ lyleld according to the general procedure for
i nol i nyl) - 1thei jeegerationyd]tes birides vRIHOY -G)- starﬂmﬁuml@{%[ﬂk(mm)de uiridBiny e
]El) ﬁl e conpo ﬁE&aﬂﬁﬂ]eﬂfyﬂQﬁﬁr@(u%@ggﬁmﬁb%bmébtucn9 to tpe general procedure
3(2-[4- (2 ?é@éé S i1 S s BRP AT TS IR R e e

3, 5-di met hy#8%.- i soxazol ecarboxylic acid. Ms: (ES/+) mz: 470 [ M ]

C2SH31NsCO2 ’H—ENMH @90 489z, dNDNBOHAPHAESD.PCH( EP2IOD A0ETSE0 OH), %7 (-brNNHHX 400
MHz, CDCl 3)7.5f ppm), Bedes, (16, A1 (br §; TH), Fb2 EH‘|)1H)775@(€£'E1H Jﬂokr'i ;;g thy s, 1

. 7.31 ( § y, 7.5990 1+ 7.37 [ 2 2 (@'8y, 27674, )0o87 0% 47(”‘
1l Ml e sl Atk 11,

2- Met hyl - N- ( 3- {2 [4 ( 2- met hyl - 5- qui nol i nyl ) - 1- pi per azi nyl]et hyl } phenyl ) - 4-
(trifl uorongkdmﬂ,l)gsm 3-t hi azol e- 5- carboxam de di hydrochl oride salt (E36) The

it e, comoynbiifo .ﬁqzl.ﬂetgﬁ% ﬁﬁbﬁ#@f&%ﬁnﬁlfétﬁ%h@ﬁ?ﬁral pr ocedur e

the pré arat. on startihn
3-{2-[4- (FZ) th%lz éqsdaﬁﬁ"r?(? E’ﬁ sa 1 azmyl]ethy:}gnlllne (D6) and

2- et hyl - 4-The tifte e@maﬁemwafme@r%m weﬁ acapisingytoithe gereral prvesduredier +)
M z: 540 [ Mh prap2ftis 68 WeOSmides| (ilethed B3 Starting- RviR 3({200-(MrizthytS-q IING@YI)-5¢ pprr) :

. hy Spl éﬁglnyl}@t@%arﬁl% (BG)&H&‘)SéL-ﬂrﬂﬁ&oﬁQ’{zoﬁac@")t 7.75 (brs, 1 H), 7.70
575 oo P Coras st il B el Bl

2- Met hyl - {2[4(2 met hyl - 5- qu
i nol i nyl ) - 1‘+Hﬂlplﬁr(aﬂﬁl MHZ elt-BISQ)Iadeprh)) 4108 {trs, AED) .42 (s; dHpoke{tates, 1 H),
di hydr ochl qr.baig;sm )t 7,683 )2HEhE 9 trh) ﬂ-l)c:Dﬁpwﬂdi)wam RIrePAHET.85\nb AW Vi ¢ d

accordi ng t@ta 7%%1?;@“_? gg?ﬁﬁﬁbl‘ﬁﬁt(ﬁy @2173;' @b?ﬁ%yr)ooélséﬂﬁ %w)dfﬁ

(Met hod C)
(m, 2 br s, 3H)

Example 31
3-(Methyloxy)-N-{3-{2~[4-(2-methyl-5-quinolinyl)-1-piperazinyiJethyl}phenyl)
benzamide dihydrochloride salt (E31)

( The title compound was prepared in 83% vield according to the general procedure for

' the preparation of the amides (Method C} starting from 3-{2-[4~(2-methyl-5-quinoliny/)-1-

piperazinyllethyllaniline (D6) and 3-(methyloxy)benzoic acid.
HPLC/MS (ES/+): tr= 6.39 min; assay >99% afa; m/z: 481[MH"]. CaoHaN4O2 requires
480.
"H-NMR (400 MHz, ds-DMSO) 8(ppm): 11.88 (br s, 1H), 10.30 (s, 1H), 8.86 (br s, 1H),
7.91 (br s, 2H), 7.87 (br s, 1H), 7.78 (br s, 2H), 7.63 (dd, 1H), 7.56 (d, 1H), 7.51 (m, 1H),
7.47 {t, 1H), 7.47 (br s, 1H), 7.38 {t, 1H), 7.19 (dm, 1H), 7.09 (d, 1H), 3.86 (s, 3H), 3.76 (d,
2H), 3.70-3.25 (m, 8H), 3.17 (m, 2H), 2.88 (br s, 3H).

Example 32
2-(Methyloxy)-N-(3-{2-[4-(2-methyl-5-quinolinyl)-1- plperazmyl]ethyl}phenyl)
benzamide dihydrochloride salt (E32)




pi perazinyl]ethyl}aniline (D6) and 2-nmethyl -1, 3-thiazol e-4-carboxylic acid.
MB: (ES/+) miz: 472 [MHL. C27H29N5CS requires 471. 'H NVR (400 MHz, d6- DMSO)
5(ppm: 10.70 (br s, 1H), 10.15 (s, 1H), 8.77 (br s 1H) 8.26 (s, 1 H)

7.87 (b . 75-7.85 2H), 7.39 (b

(d, 1(4,&03.&@@?5%0 (m 10H§,m3. ¥ d, 2(H)r > 83 (br PET%‘&WE"%% (s 3H)
Exanpl e 38 i

fh:\/gtzg?'le N-rﬁez»t'ha -dofngdotmidBldY prepar@diin @b%rwéla "a@;cd?délﬁ@'t@ﬂ'ieng’érle?él hydcbahie %ﬂr )ep ; r 2d
In 46% vyi e?-' &8%8 @H Q &jésﬂgmt%i EJSQR] %ffgﬁ ?? E4(? &w%@a\ﬂ%@%%f t he
ani des (NEP'RET@Z’O)"}‘%'P@%N“% l?Gr@ {9: 5_ qui noI i nyI )-1-

pi per azi nyHPECS IESTiF): txFeb.5D8IN; aﬁﬁﬁyékgﬂ%taﬁﬁ’lmfi @-ﬂwﬂ dZabldol.@aequey UBE aci d.
V5. (ES/ +) '"HNKIR m r{/lmzi Yo-DIFRTHBMNR)S1 1,63 (Brrse SHATID.17 (4, NMR 4.99 QorMiaH),

d6- DVBO) b@?r@ Br s, 45, 7. 80¢@81115 7 581) rﬂﬂ*?ﬂﬁ % (brs !
H, 7.90 (g g,’.‘? 5#({04 )3':77 733((;;2 %%3?512 (g:?%) §7%3H)§(?iiﬂkfgésgg' (brs,

7.35 (t, 1
3H), 2.61 84} 331F4)(m Elzlh #1érsg3H

1- Met hyl - N-(3 {2 [ 4-(2- rret hyl - 5 qui nol i nyl) - 1- pi perazi nyl ] et hyl } phenyl)-1
H- pyrazol egx r oxam de di hydrochl oride salt (E39) WO 2005/ 014552

rer! 52’232;‘; e AL
starting f %39'" ﬁ)i nol i nyl)-1- piperazinylethyl}aniline
(D6) and 1Tmmt|thlcoh1ﬁoppdamasl meﬁareélrbas&ylyiemi acgoctingVe: th¢ E8herp! priozedudd for[ MHL.

C27H30NGO fraqibpapatiohSe - the lah-NMB (Mé%d \Eyzstartiy %@{ﬁmma 'a- q?%omg%ﬁ’ 7y

10. 27 (s, ;}uﬂf nl t ?ﬂ? ?ibe b of : ;
TN ok o i o i N SRR PN L
N- ( 3- { 1- Hy t-BMR (50D Mit2-drsIMGP) Spom: nﬁloawgbr)s, 1Hpi1PdBzi i), ]8nipr sphighy| ) - 2, 4

- di et hyl 7@73dt2H)6294Qb;5s mnbnsa(s dei)dr.8y (ra¢ hHp7.ete(ds aHy, {44y sThe) titl e

gggpggggagﬁ g@%&% th(ggagm t?#'tc{‘guigsb@wweéﬁj 3PEQGACLE . T or
1-(3-am no %ﬁu‘é ?Hb [Z?(F'Zs ‘hyl -5- quinol i nyI ) - 1- pi perazi nyl ] et hanol (D8)

and 2, 4-dinethyl -1, 3-thi azol e-5-carboxylic acid. Ms: (ES/+) mlz: 502 [MH].
CZBI—BlNSOZEicamﬂuBAed 501. 'H NWR (400 MHz, dO-DVMSO) S(ppm): 10.18 (2 H, br

s), 8.85 (4¢ g&.n& h{214-§ﬁn(e%ﬁv 5$qgin3un?ij-1 |6: ex'dzm?l}eﬁ.wpﬂem (1b5hzamlde7 37

. 265 (Wi dEds) - 5 o3 Sl G M eapie gy 00 2%

The titlé compound was prepared in 85& y|eld accordmg to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyflethyl}aniline (D6) and 4-cyanobenzoic acid. '
HPLC/MS (ES/+): ty= 6.15 min assay >98% afa; m/z: 481[MH"]. C3oHacN4O- requires 480.
H-NMR (500 MHz, de-DMSO) &(ppm): 10.72 (br s, 1H), 10.56 (s, 1H), 8.81 (br s, 1H),
C 8.11 (d, 2H), 8.04 (d, 2H), 7.86 (br s, 3H), 7.75 (br s, 1H), 7.59 (d, 1H), 7.39 (br s, 1H),
' 7.38 (t, 1H), 7.09 (d, 1H), 3.74 (br d, 2H), 3.70-3.40 (m, 6H), 3.28 (br t, 2H), 3.14 (dd,
2H), 2.84 (br s, 3H).

Example 35
3,5-Dimethyl~N-(3-{2-[4-{2-methyl-5-quinolinyl)~1-piperazinyl]ethyl}phenyi}-4-
isoxazolecarboxamide (E35)

The title compound was prepared in 56% yield according to the general procedure for
the preparation of the amides (Method C) starting from 3-{2-[4-(2-methyl-5-quinolinyl}-1-
piperazinyllethyi}aniline (D6) and 3,5-dimethyl-4-isoxazolecarboxylic acid.

MS: (ES/+) miz: 470 [MH]. CysHaiNsO; requires 469,



N (3-{1- Hydr oxy-2-[4-(2-nmet hyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-m
ethyl- 1,3 thiazol e-4-carboxam de di hydrochloride salt (E41) The title
conmpound vvas prepar ed in 82%yield according to the general procedure for
the prepa anm des (Method C) starting from

1- (3-am nop eny ’;‘2553 [4-(2-nmethyl -5- qgi nolinyl)-1-pi perggﬁEﬁilqof/g%sﬁ%]nol (D8)
and 2-net hyl -1, 3-thi azol e-4-carboxylic acid. Ms: (ES/+) mlz : 488 [ MHL.
GZ?HZQNSOZS—leWM(E(HM&&]CDUj) BlpEm(:4 @CBaMdz 1HY 5 TVSOTHS(Dpsnt, 1H).7382 it sH, br

?)21110br235(1i115'7§1)(m82t%8 7(2bHd ¥H)7$ho (l%r&': 30, FlogHm, 82)41)1 :81¢0§Hm (43;:r stg@ g 1{17(25H
Uy, 720 (P dnffH 27 3 ol W, g0l 1 BT ) AL (1

3.70-3.30 (8H, Cbr , 2.90 (3H, br s), 2.79 ppm (31-1, s). Exanple 42
N (3-{1- 4y&xamp1623€[4 (2 met hyl - 5- qui nol i nyl ) - 1- pi perazi nyl ] et hyl } phenyl )-1,5
- di met hyl 2Métnymn4@kr-f£ezqaéﬂn9mqumudywqﬁp@btmyn]etaywmny{)mz) The title
compound wignBbRAGKRH-13-AR »éLﬁk&baﬁsrﬂf&ymyarecmtsﬁdeeaﬂ@és)prOcedure for

t he prepar ar.t |

1 Ca i nodhe Ay Cosasnanas RbTed 1 ARt et deeordiBl e e enersl prosedutador ( o)
and 1, 5-di mprypar@tlwafy ol ideszMedliadok) tading dio 34(as]4-Eeapthyl-Snquinofimdst-{ M ] .
CZSFBZNGOZpipeannthﬂ}&nmné HDEYRagd! 0B-mdttry-4 qrihdaneByho B thiatGleBaattbxylic br s),
9.97(1H , 8.86 (1 H brs), 808 (1H s), 7.92 (2H, br s), 7.79 (1 H,

b H H, 7.17 (1 H, d), 6.58
(r1 SH) s). E‘Sgés T)'Et)z ‘?"@"'ﬁ? Fb geqz")ggf’é"l S 550 (211) br
3.70- 3. 20 H-SMR [#00yHz, zfsé@ﬂse@hﬁ@w) s30.9%(bs 3, i!)‘r!}nﬁ( 1(13&5 iﬂ) 790 {troe8HD 14552

PCT/ EP20047 F680:00 1HAT.70RbasiH, 7443 (3, (18), 7240 (Br §, 2HYET. 86 {t- B)T10 (d, 1H), 3.8
ol i nyl') - 320D e0IAE BAY éﬂnemhyb}safe@rm))m fapagu | fonanide (E43)

t hanesul fonyl chI ori eq) was added dropwi se to a sol ution of
3{2[4(2 P 5qU|noI|nyI) 1-'pi perazinyl Jethyl }aniline (D6)(0.03 g; 1
eq) in pyr H?'HB ¥ 5 m.). ‘“The, reaction was stirred at r.t. overnight. The
reacti on n2:Methy Nvﬁ'%{%[ddemthﬂt?ewinnml)"‘-Pmﬁn@mwllﬂtmdhlheeyl)-diﬂ-ﬂliazdlew th
water (1 M-thrtw&dnm&aihydﬁicﬁﬁrmlﬁﬂlq53no| ution of sodium hydrogen carbonate

(1m), eX’ﬁ‘i tihi8 Lol nd'»@ag é ﬂo}d.n {d fEQ snd
concenirat i WP BelCel gp@agec;{ el i B

di chl ororrepln%mémmm}a-w@/@ﬁ)m zrmithyw@rt@aml@ H@atwad@m@ in 44%vyield
(0. 016 g) . MBBES/BESVzd 2 [MPE C4HLMED'S reqil@Ei28N402S requires 424. 1H NI\/R (300

MHz, NEGD)W&& 400 Jai44) so)ppndy: S70 7B bEs, H)H) 10.99) GIH J8. D qor §; i%
. 710 (8he fo Hhy, Perly s Ry, 775785 G, %0 Pho (brsH}H)% E(t B, 706 o 1) 5% 2 o

(bm 8 H),
3.80-3.20 (m, 10H) 3.12 (dd, 2H), 2.83 (br s, 3H), 2.76 (s, 3H).

G_'s

Example 38
4-Methyl-N-(3-{2-[4-(2-methy!-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-1,3-thiazole-
( ' 5-carboxamide dihydrochloride salt
The title compound was prepared in 46% yield according to the general procedure for
the preparation of the amides (Methad C) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyl]ethyi}aniline (D8) and 4-methyl-1,3-thiazole-5-carboxylic acid.
MS: (ES/+) m/z: 472 [MH"]. CaH2N50S requires 471.
"H-NMR (400 MHz, ds-DMSO) 8(ppm): 10.83 (br s, 1H), 10.28 (s, 1H), 9.13 (s, 1H), 8.86
(br s, 1H), 7.90 (br s, 2H), 7.80-7.74 (br s-s, 2H), 7.50 (d, 1H), 7.43 (br s, 1H), 7.35 {t, 1H),
7.08 (d, 1H), 3.9-3.2 {m, 10H), 3.13 (dd, 2H), 2.87 {(br s, 3H), 2.81 (s, 3H).

Example 39
1-Methyl-N-(3-{2-[4-(2-methyi-5-quinolinyl)-1-piperazinyijethyl}phenyl)-1 H-pyrazole-
5.carboxamide dihydrochloride salt (E39)



Exanpl e 44

N-(3-{2-[4-(2-Methyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-1-propanesu
| fonam de (E44) The title conpound was prepared in 62%yield using a
simlar o exanple E43 starting from

3-{2-[4- (@&%ﬁ%ﬁ? - qui nglpl nyl ) - 1- pi Q;;raz?nyl ] et hyI }an| 'II‘/ﬁIéM?%é])SOGO
propanesul fonyl chloride. M5, (ES) mz: 453.4 [IVH'. C25H32N402S requires
452. ' H NVRhé 866 ddripoutidGhéy piepapdiin 66% 3feld dccdrdihiy to the/genechl ploddiiure 60 (t,
1H, 7 304 rBre rﬁgﬁ?!)n of 'thé a(ﬂf&!eszhﬂ)ethoﬁ @)1stéﬁtng lfroh‘):B{ﬁ[@@ &Ry 56qthﬂolr3ur$0 (bm

6 2. 60 f
thlg) preparB ? ﬁ'r% I@'&?Biﬁ% ga%dg') ?Iuh '1 rarzgs'on m?ﬁgg& ydlrotr)gﬁ?orl Se g;I t's

starting fM&d HyerHa -ﬁﬁ)dieﬁ'éﬂqsﬁssﬁ) - 1 pi perazi nyl ] ethyl }aniline
(D6): Met hbﬂNmoswzawmsqmmnﬁmqaa &r eg)H)aii2a (s AHh BESdbnwtié),(80-2eq)
\g/egg ?gd?gﬁqwamlﬁdsb)s @ 2n), B2 (Ur%d1HP|7LMtO’]rH)OK 1|057 .08 1m 2H)(%g? fsl 3H))

n i ani l i ne eq) in
di chi ororre &J‘H@%Qﬁb%@ﬁ@ é’l(-)li Eﬁf‘gﬁ"pﬂw@gé?ﬂ%re& %lor 1 hr at room :
t enper at ure then diluted with dichloromethane and washed with a saturated
aqueous soExample 4f NH4CI and brine and then dried over Na2SO4. The
sol uti on WAY3-GPRyErsxyad-pE(2-mdihyi-5-quinotinyl)-phssrazinyl]dhpgllshengh-20t er i al  was

purified og
RS b sk e by irdniiidd < e final

| ent from
di chl
Conpound | %Pﬁ% EpmpouRe s prabares, WA v@%@@@% 68 EheAlPlaiults o
into its ﬁmR%ﬂIOquch@'“@% W%@Odo(?)s‘ﬁ@ﬁ'w frigmt HeBesmipeivay)-2-H-E-eeihyrfmet hane
and addi nquanth;IpﬂermmmyﬂemaruolmB)@hd Biakdifathyl- £ 8xhidzalpicaoxyic el ow sol i d
pr eci pitatg

; g. m [eé[,ﬁ.&g(ﬁor 15 m n: The sol vent was

a
R e
corrpound wdbl Pheh 758cdeAbd- QYy(fo"r M ol § o )i @P& (thist&tT (1 ddbehthl e 45

Met hyl  ( 3-4.20 [40H, M)n285(AH, 5), u4r(BH 9)y2.53 (Bl'blsper azi nyl ] et hyl } phenyl ) car banat e
(E45) The title corrpound was prepared in 41%vyield according to the general
procedure L 8 preparation of carbamates (Method D) starting from

]
3-{2-[ 4- 5. d met hyl
ohi or of of n&@% oo rlp ety auplipn bl lser b2 aehy e R
(300 MHz, ’Cmﬂha;ol@@mmryoxmlge délwdrochlor;deﬁamEm 1H, 7.6 (t, 1 H, 7.30
(bs, | H), The7tit?5c6ﬁ1poﬁnd hﬁas plephte c(iﬂ(i"sz%L yibl, acéordihg(19. thé gbberal jrd€bduth fod H) ,

6.95 (dd, 183 of Byael. t 38 tgg ﬁoﬁ)ﬁa@a dofhy o fdhio it sl L+ 2
H, 2.85 (qum y}?&l pllJeraz rnmncﬂ B’)ar% mjthyl 13-ththzols -crgpboxyllc acid.

MS: (ES/+) m/z : 488 [MH']. CoHagNsO.S required 487. ‘

H-NMR (400 MHz, d-DMSO) §(ppm): 10.38 (1H, br s), 10.23 (1H, s), 8.88 (1H, br s),

8.30 (1H, s), 8.08 (1H, brs), 7.95 (2H, br s), 7.82 (1H, br s), 7.75 (1H, dd), 7.44 (1H, br s),

7.41 (1H, t), 7.22 (1H, d), 6.40 (1H, br s), 5.22 (1H, br d), 3.81 (2H, br d), 3.70-3.30 (8H,
C br m), 2.90 (3H, br s), 2.79 ppm (3H, s).

Example 42
N-(3-{1-Hydroxy-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-1,5-
dimethyl-1H-pyrazole-3-carboxamide dihydrochloride salt (E42)

The title compound was prepared in 95% yield according to the ge.neral procedure for
the preparation of amides (Method C) starting from 1-(3~-aminophenyi)-2-[4-(2-methyl-5-
quinofiny!)-1-piperazinyllethanol (D8) and 1,5-dimethyl-1H-pyrazole-3-carboxylic acid.

MS: (ES/+) mfz: 485 [MH']. CaHaaNeO, required 484,

"H-NMR (400 MHz, ds-DMSO) §(ppm): 10.30 (1H, br s), 9.97 (1H, s), 8.86 (1H, br s), 8.08
{(1H, 8), 7.92 (2H, br s}, 7.79 (1H, br s}, 7.69 (1H, d), 7.43 (1H, br s), 7.38 (1H, t), 7.17
(1H, d}, .58 (1H, s}, 6.38 (1H, br s), 5.19 (1H, br d), 3.86 (3H s), 3.80 (2H, br m), 3.70-
3.20 (8H, br m), 2.88 (3H, br s), 2.33 ppm (3H, s).



Et hyl (3-(2-[4-(2-nethyl-5-quinolinyl)-1-piperazinyl]ethyl)phenyl)carbamate
di hydrochl ori de (E46) The title conpound was prepared in 79%yi el d accordi ng
to the general procedure for the preparation of carbamates (Method D)

starting from3-{2-[4-(2-nethyl-5-quinolinyl)-1- pi pera2|n | 1 et hyl }aniline
(D6) and HAROSPBr of or mat e.  VS: (ES) mz: 419 [MI]. ’@%@% @#equrres
418. 'H NVR (400 MHz, de-DMBO) S(ppm™ 11.00 (bs; 1H), 9.74 (s, 1H), 8.95
(s, 1H), 8.00 (s, 211) 7.87 (s, 1 H, 7.57 (s, 1 H, 7.51 (bs, 1 H, 7.36
(m 2H), 7.02 .1 H, 4.21 (q, 2H) 3.80 (d, 21-1), 3.7-3.3 (m8H), 3.17
(m 2H), 2 453H), 1.33 (t, 3H). npl e 47 Propyl

(3-{2-[4- (ﬂ-ﬁeftzl'{9+(2-$’ifi!hylrﬁ5qﬂin?l")yl)ﬂ'ﬂiﬂﬁéﬂﬁwlmw}@hﬁpﬂﬁp%ﬁpﬁldmaﬁdﬂit e

di hydrochl gg43je (E47) The title conpound was prepared in 78% yi eI d accordi ng

to the genﬂea%a egﬁg Hifor d@r(h the, zoérﬁl%fsaédo%ﬂ o6 uﬁ&rm biffy

tart f -1- |
(00) and pfb ? b Rebitnyi e i%@ﬁ ﬁ?mb@éﬁé@m Pt r es
432. 'H Nl\/FPa(C o Wasz Stiresst. Bivist) ovseRighty The geggiopbi le)wasgcwe('&afeq H)ndee 84
(bs, 1H), Tedd®ed plessurdHjijutetd with whter (1lHd)L.) amd 4 BaiusgtedLdfueoids 46lulidrsof sbiljum

7.27-6.92 (] nger?’é‘Qrboﬁbt@s;t kL), e&{rﬁete@m%dl&?l&oﬁﬁfﬁané@s@mu?’dl@gd 6\@Na§$®

b 3

ESS{Z I[_|)4 (Qn??E{:tép%}e_@éw noﬁ?%n F? c% pP era |n§-ﬁ e%r%d‘%vg ené‘iE car bgrrg?set'

di hydr ochl GF'PG‘@*QG FRpBY. SiHEng ‘f"tﬂP QT E’ q"r’h"’f?ﬂlﬂhﬁﬁ‘?’ﬁﬂe@é’cor di ng
to t he genéssdd) qﬂ‘nnﬂmmheéltlé@pmnduedmwﬁylatdl(ﬁme)g) carbamat es (Met hod D)

starting f W’(@g){,ﬁ/z{tgzi N Nk shequirey k24.1- pi perazinyl]ethyl}aniline
D6 d 14 H32N402
5, S e A R it o
3¢ppm ;100 1HE 21'1‘))699(% ), 3PF)bt, 4 Hy2. BRis, 3 Ii)2.83,2.63 (brpgH), 2180, (5.7, 77

(bs, 1H), qus(s 1H), 742(bs 111) 7.25 (m 2H), 6:91 (d. 1H), 4.87
(m 1H), 3.75-3.2 (bm 10H), 3.07 (dd, 21-1), 2.87 (bs, 311), 1.24 (d, 6H).

Exanpl e 49 Z?I!gﬁ? I pr opyI

(3-{2-[4- (5 oI|n )-1- grerazrnty‘l l}ethyl} henyl ) carbanate

di hydr ochl §r{Bdéi4- -ql{l{l 'B’YBCSWS‘B rginyiethyBebery P'EPPPU% yifeniamide: cor di ng
to the gen@Edd) procedure for the preparat|on of carbamat es. (I\/Et hod D)

starting frréiifle témpbuhd waE bRaphareeiflB2Rldidwdin ésmﬂamé@aura/tb]e% leleasi | i ne
(D6) and Zsﬂﬁﬁgy' %Iglpyl _Q}h%ln%mgﬂﬁﬂéﬁnﬁﬂ) 1’\{,’;?gper££§)l eﬁ‘waml‘}é [(%;j and

C27H34N402 1€
propanesulfonyl chlorrde

MS; (ES) mfz: 453.4 [MH} . 025H32N402S requires 452,

"H-NMR (300 MHz, CDCls) 8(ppm): 8.35 (d, 1 H), 7.70 (d, 1 H), 7.60 t, 1 H), 7.30 (m, 2
H), 7.1 (m, 2H), 7.01 (d, 1 H), 3.30 (bm, 6 H), 2.80 (bm, 6 H), 2.60 (s, 3 H), 1.80 (m, 2 H),
1.0 (t, 3 H)..

General procedure for the preparation of carbamates and their corresponding

C dihydrochloride saits starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
- piperazinyllethyl}aniline (D6): Method D

Dilsopropylethylamine (1.5 eq) and a chloroformate (1.2eq) were added sequentially to a

stirred solution of 3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}aniline (D6)(1 eq) in

dichloromethane at 0 °C. The solution was stirred for 1 hr at room temperature, then

diluted with dichloromethane and washed with a saturated aqueous solution of NH,Cl and

brine and then dried over Na,S0,. The solution was concentrated under reduced

pressure, The crude material was purified on SPE cariridge (Silica) eluting with a gradient

from dichloromethane/MeOH 99/1 to dichloromethane/MeOH 98/2 aifording the final
compound {yields ranged from 43 to 78%).

The free base could be converted into its dihydrochloride sait by dissolving the compound

in dichloromethane and adding a 1M ethereal solution of HCI (2.1 eq) dropwise. A yellow

solid precipitated and the suspension was sfirred for 15 min.” The solvent was removed



"H NVR (400 MHz, d6-DVBO) 3(ppm): 10.94 (bs, 1H), 9.64 (s, 1H), 8.86 (s,
1H), 7.91 (s, 2H), 7.77 (s, 1 H, 7.48 (s, 1 H, 7.41 (bs, 1 H, 7.28 (m
2H), 6.93 (d, 1 H), 3.85 (g, 2H, 3.70 (d, 2H), 3.7-3.25 (m 8H), 3.07 (m
211), 2.86 (bs, 3H, 1.09 (m 1H), 0.92 (d, 6H). C Exapple.5 yl
(3-{2- [ 4- PR WEVHN25- qui nol i nyl ) - 1- pi48erazi nyl ] et hyl }p%ﬂ@ﬂﬂgﬂ&gg te
di hydrochl ori de (E50) The title conpound was prepared in 59%yield according
to the general procedure for the preparati on of carbamates (Method D)
starting frédergduoed pressvetatiprding g areds malprial- whicthwaes tdierated With K0} Jhel i ne
(D6) and phiraytorspdund inae diEmbrecaesd bySiltratie®)vield guaniGliveVH . C29H30N402
requires 466. 'H NVR (400 MHz, d6-DVSO 8(ppnm): 10.95 (bs, 1H), 10.27 (s,
1H), 8.84 ( a a5/ 90 (s, 2H), 7.75 (s, 1 H, 7.52 (s, 1 H, 7.4-7.2 (m
2::1)0 ’ E>7< é?r& él\ﬂét{nyﬁi}&@;[%ﬁg-}qégﬂ-s%wihol?ﬁyz)-%bi:;’:ega@lny%ﬁﬁyl}p%égel)éa%an%pm ’(E425')86 (bs,
(3-{ 2- [ 4- ( ZFhectithey compquindh adas ppepared ipi 4186 ateldngdcpestingyto) the gepérplcerotesivet or
di hydr ochl ané gespakibh of Barbhinblee (Methpa W) dstavty ok RRqd-(2-eldisyumbishypgacor di ng
to the genepgiﬁér @g H e Qb %J@n&hﬁ%"oﬁﬁfb 1of carbamates (Method D)
starting fhﬁg fﬁ?‘l -1 2 @éiﬁ% - -aﬁ%no n -1- piperazinyl]ethyl}aniline
(D6) and pHEM AORAIIIFT dberelelEaUIrei0% ES) miz: 481 [MH ]. C30H32N402
requi res 488-NMR{(BMRMHZ00D SRS (PRBDEISE) (481 Bpm)70 (d01 B), (o (t, 1LH), 7.99.(Bs, (1), 1H)
g -H)9 ( 28551?).25 (?;:"9H§,U$221(d8,H) H), 7.206d( DY), 7110-0d, 1 7). 5807 b, 1 H)H.55 (Bg,élh @2&% rno9
(m 2H), 2.(g’63 Ig}h?)zaﬁv :é&i’?é%%wzpﬂg?ﬁdégﬁ)bﬁ% hbén 'g‘rlg)é)g'rﬁét(é'o@nmbf ureas or
t hi oureas and their correspondi ng di hydrochioride salts starting from
3-{2-[4- (2-B@mpj¢ 46- qui nol i nyi ) - 1- pi perazinyl]ethyl}aniline (D6): Method E
i socyandtRylor i sot gy (2anethyk5eminolingl)ddsipetatinyHethyi}phiendl)saibdinatn of
{2-]4-(2- iﬁ?&r&‘l‘utﬁﬁﬂg ka9l 1 nyl ) -1-piperazinyi]Jethyl}aniline (D6) (1 eq) in
di chl oronel}warﬁ at roomi 2005/ 0545%0 PCT|/ EP20Q4/ Q[O 000 51 tenperature
under an i ndPttHe GYDRRMRLWag RISPRIRY 1N 3% VB 4REding U agner tH’?‘ir‘TaBWS Por 16
h. The soltg piepaigéien oheaibgyoatee Methed Diatagingdram exXEd4t-@athi-3-auinolinyl)-1-
di chl or onetpimpezinAlbhyiRindina (D6) spdatiey! vkisrofbrmatd. over Na2SO4 and t he sol vent

was remve?dﬁg%gyz@q%%?r@%mﬁz,.ed[m@sqwde material was purified on SPE

cartridge LN nt. fr | chl t ' ‘

di chl Ior grret F Qﬁﬁb‘%yg %’a%“géé é@ﬁ@‘aﬂ?@r@g;\@t%?g ﬁlgﬁ'r%% oY 8-00Fel ds
ranged frodB07-86(s30bk, 7.57Hs tHebShibse b8 (Me2idh b2 {detH)i 425 (q. 2H), 3.80

di hydr ochl dd,2H), 3243t3 (ay8id), SA3I(mi 2id), 2!96 (b Bpiputds (t,iaM)Et 20 and MeOH and addi ng

an | Methereal solution of HCl (2.1 eq) dropw se. A yellow

Example 47 . ,
Propyl (3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)carbamate
dihydrochloride (E4T)

The title compound was prepared in 78% vyieild according to the general procedure for

the preparation of carbamates (Method D) starting from 3-{2-[4~(2-methyl-5-quinolinyl)-1-
Q : piperazinyljethyl}aniline (D6) and propyl chioroformate,

MS: (ES) m/z: 433 [MH"], CzsHa2N4O, requires 432,

"H-NMR (400 MHz, ds-DMSO) 5(ppm): 10.88 (bs, 1H), 9.65 (s, 1H), 8.84 (bs, 1H), 7.89

{bs, 2H), 7.76 (bs, 1H), 7.47 (s, 1H), 7.40 (bs, 1H), 7.27-6.92 (m-d, 3H), 4.02 {t, 2H), 3.8-

3.2 (bm, 10 H), 3.07 (dd, 2H}, 2.85 (bs, 3H), 1.62 (m, 2H), 0.91 (t, 3H).

Example 48

1-Methylethyl (3-{2-[4~(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl}carbamate
dihydrochloride (E48)

The title compound was prepared in 77% Yield according to the general procedure for
the preparation of carbamates (Method D) starting from 3-{2-[4-(2-methyl-5-quinclinyl)-1-
piperazinyl]ethyl}aniline {D6) and 1-methylethy! chioridocarbonate.

MS: (ES) m/z: 433 [MH']. CzHsoN4O; requires 432,



solid precipitated and the suspension was stirred for 15 mn. The sol vent
was renoved under reduced pressure affording a crude nmaterial which was
triturated with Et20. The final conpound was then recovered by filtration
(yield quantitative). General procedure for the preparatl as and
thei r cor PESBEWERG  di hydrochl oride salts starting frg{:ﬁl"@p’z08‘{/00%0(8
3-{2-14-(2-net hyl - 5- qU| nol i nyl ) - 1- pi pera2| nyl] ethyl}aniline(D6): Method F

friethy ram%@a g Dlonsdy BRS 9688 (b0-#HID.58RE LN s28¢RY Afayeptially
SR (z@@t:ﬁ@&ﬁ A gy T2 B ATETI B P B . 0

di chl or orret tind 7&8.20@MuA8d) 3 (Flfiﬁ . 28 s pidy €24 ThéHeacti on m xture was
| eft under stl rring for 1h then diisopropylethylam ne and an anmine (1.1 eq)

di ssol ved §( vvere added dropw se. The sol ut i on was stirred for 16 h
t hen dil ut hI or omret wW.t h.s rated.a sol utions
of NaHC03 MW{W 8p¥md dri edr?'&gl\"""q\l%%'q'ﬁmgh Prpc?ﬁa%)@fég'b\ﬂfp&ﬁf'}"gt ed

under reducabgmasslihvdragiyoride (B4 de naterial was purified on SPE cartridge
(Silica) elTeititte mmhomcgmaellpeenaréd oMotk wibldcacoondingandhe general procedure for

gbcthl orggegth@?@/ %ﬁ%ﬁé&b%é@ MBtod b@sfan?@lfr&@mgw@b gﬂéth id tRl-5lg unﬁlél s.g frolmt
o i hydrochl ori de sa
by di ssol ler'P ﬁé&&ﬂ oﬂﬁ’g (BQ)UJ. %@eﬁﬁﬁ%ﬁg’éﬁ%"'b@&%adﬁang an 1 M et hereal
sol ution of g-] '?‘lzl 35'34 2FCQPEPF 896 solid precipitated and the
suspensi on W\AEKWG MH!Z;‘ MDMSQ)rﬁ(wmeH@ Hdbs.ctit), 084 (3,MvBE6 (aunbiR7.9%e@uced
pressure affprdrng, aHy Tuds B LT uakbswﬂﬂpmsqm bHj, Bwaa(aem)wesb (12B0) 3. Ahe
Ll COTBRUIANNED L, R Le o B loe G 5Hh s el B2l i V)

yl ) pi perazin-1- yl]ethyl}phenyi)urea dihydrochlori de (E52) The title
r‘ks(lrrpound wExampéedP ed in 40% yiel d according to the general procedure for

t he prepar #Heag of ur (fmz{m-dnemya-qaImlihj(l)\-g-ﬁipé?ﬁtinyl]ethyi}phenyl)carbamate
3-{2-(4-(2 Emg;géméngéjgg%l nyl)-1- pi perazinyl]ethyl }aniline g%) ando
1, 3-di fluor socyan enzene
reqw res 5 tfﬂﬁ- pre-(?gr% J; é corT@gg '%s 4” ,rocg_gqrfl}%rs, I
. 9.29 (dhe nnqparaaorgeb@erquaw (Methayy l@tgrtmg frgm 312-812(2(rngthy yingfing31(s, |
, 7.45 (l@ﬁmrdznriﬁ)]ethﬂ}aﬁ&néqbe)%nﬂl)phew aﬂor(drbdarbarhéte 6.97 (t, I H, 6.80 (tt,

2005/014552 F5 /
N- (2- Chl oro 0%%8 O)( U|)n8P12K ’F 1'—9 8.84 (s, 1H), 7.90 (s,

pi per azi nyI th pHéh)?I dF-eH*)d?ﬁyc?r(B'tﬁHbrT d( HiR 3. H@s ) $-&-3olmpStd was
prepared i 3.085, 2HE[2B6xpe,BH}i ng to the general procedure for the
preparation of ureas (Method E) starting from

3-{2-[ 4- (2Er’rempye515-qui nol i nyl ) - 1-

Phenylmethyl (3-{2-[4-(2-methy!-5-quinolinyl)-1-piperazinyl]ethyi}phenyl)carbamate
dihydrochioride (E51)

L The title compound was prepared in 43% yield according to the general procedure for
the preparation of carbamates (Method D) starting from 3-{2-[4-(2-methyl-5-quinolinyf)-1-
piperazinyllethyl}aniline (D6) and phenyimethyl chloridocarbonate.”

MS: (ES) mvz: 481 [MH"]. CapH33N4O» requires 480.

'H-NMR (400 MHz, de-DMSO) §(ppm): 10.8 (bs, 1H), 9.8 (s, 1H), 8.9 (bs, 1H), 7.9 (bs,
2H), 7.76 (bs, 1H), 7.50 (bs, 1H), 7.4-7.2 (m, 8H), 6.95 (d, 1H), 5.15 (s, 2H), 3.72 (bd, 2H),
3.6-3.2 (m, 8H), 3.09 {m, 2H), 2.86 {bs, 3H).

General procedure for -the preparation of ureas or thioureas and their
corresponding dihydrochloride salts starting from 3-{2-[4-(2-methyl-5-quinolmyl) 1-
piperazinyl]ethyl}aniline (D6): Method E

An isocyanate or isothiocyanate (1 eq) was added to a stirred solution of 3-{2-[4-(2-
methyl-5-quinolinyl)-1-piperazinyljethyl}aniiine (D6) (1 eq) In dichloromethane at room



pi perazinyl]ethyl}aniline (D6) and 1-chl oro-2-isocyanatobenzene. Ms: (ES/ +)
mz: 500 [MH] C29H30CI N50 requires 499. 'H NVR (400MHz, d6-DMSO S(ppm :
10.89 (bs, 1 H), 9.66(s, 1 H), 8.86 (bs, 1 H), 8.41 (s, | H), 8.14 (dd, 1
H, 7.90 (bs, 2H),778(bs|H),754(d|H),740 1 H), 7.43
(dd, 1 H),W@20080848523H) = 7. 02(dt, H)5 6.93 (m | H), T/l?J(?aMfﬂﬁw 3.6-3.2
(m 8 H, 3.10 (m 2 H), 2.86 (bs, 3H). Exarrple54

N-(3-Chloro henyl) M (3-{2-[4-(2- math | -5-quinolin

pi per azi ny| [ESIRFALIGHERGT 0 inegt ﬂﬁ”ﬁ?ﬁl\efﬁzﬁp%mﬂéa?@ﬂ asﬂﬂ%”f"ﬂ‘?ﬂ%’”t&"ﬁrfﬁo%hl was
prepar ed i nThR8%6lyiical wiasaitben pdimed into watee age eetradtedowiticdichlorerifetihane t the organic
preparationp ﬁgse%é%asdr(ah’ﬁiv@p@la?a;s&ﬁ ﬂwb%lvfaﬁto\%s removed under reduced %gessure

3-{2-[4-(2- I

1- {chl E)r 0(3 [ soc %ﬁrllage‘hgg pkg Mi’d 5 @rﬁ %lb%‘ Pr?@qw res
499. ' H NVRA 9% a"&r @}:ﬁ‘ﬁﬂé ﬁ% " B% elugnt gitorging jhe iinal gomgoung
(s, 1H), 8(V8>1C(Strsnge_t.i frm 3G ta80Y 7.76 (t, 1H), 7.74 (bs, 1 H), 7 57
(s, 1 H, 7Tl4é.fréeb§aselcotibd be7c03ﬁerte(d1mto4ﬂs|)d;hyaroﬁﬁlo(|dﬁ saltl byhissof¥ingthé Bempdund) ,

3. 76 (bd, 2, E V@?%I &0 addi an fiv éﬂﬂeﬁééﬁsoll%lo'ﬁbaf Hel ?531 eé)thﬁ‘opvﬁgg A)'r:éﬂa\m) le 55

m§
o

N- (3-Fl uoro n

pi E)er azi nyl ?‘gﬁ H:i/‘ "I’ Cﬁ?% P?P &?ﬁqo‘éﬁ %V'%géor Jb‘ggifn ﬁﬁ‘g stofvlepfew@%ﬁ%?]’ﬁa was
prepar ed i nUngRYy U@P@i Pé&?éé’ied@%d'ﬂﬂ) at QRdey@aterial W@F%@@Hﬁﬁ*@@t@ﬂ with F&0. The
prepar at i onfired camgand (WdstthatreE)vesedint filtrajioh (yetd quantitative).

3-{2-[4-(2- et hyl - 5- C]UI nol i nyl) - 1 pi per azi nyI]et hyl }ani | i ne (D6) and

1f|uoro3 Q OFENSQ re U|res
483, iﬁ%é@@ 8@%@5 'i%"'{? tpa '}‘1\9%‘%#3 Foresppndigt >, (s
1H), 8. 75 (Whydroghigride7 5845(#@ 73'6% "(‘(?sme -qvirwnyw-inypergzwu 7.44
((s 1 H), &thgilariline(D6})Method-F7. 24 (m 2 H, 7.09 (d | , 6.89 (d, | H),
74 (td, 1 ﬁ& Ia?nlﬁ%@ -e§$ MBnd1dlidirip h33 ﬁe GiTBe ware iadled @Qéuenﬂa!ls‘)to aBxpapl e 56
N-(4-Fl uorg ')of N} L?gzimﬂétrgﬁ-ﬁ- @g viardine. . (Ds)
pi perazi nyl en I rea roc or| f rl[lt (cg ouﬂ'@i was
prepared i @ﬂ%”{/‘? Be a£8dr an %rb'”?rh@t"@?%@”% st @Rt BIXUER wag i under
pr epar at i onstigingforettstheivetisopdopFlethylaming argl 4 amine (1.1 eq) dissolved in CHzCN were
i 1£|2 [4-( i SR8 ropwiss! i Thel ddlitloh- W:?: Rﬁgﬁ@grwwh&ﬁmwhﬂwwmﬁ ARhIoFMetREHS,
uor o-
(ES/+) m z: J’%@% sg@%&%gq% Usl resaﬁi%g’ CEE 4 %%'_?S/er @é %BO)
8(ppm : 10 utIOP S CgnoRtiE led pnqeq? reglicgg gssugﬁ_ﬁandg e”augg material was
purified on SPE cariridge (Smca) elutlng with a gradient from drchloromethane to
dichloromethane/MeOH 98/2 affording. the final compound (yields ranged from 20 to
50%).
The free base could be converted into its dihydrochloride salt by dissolving the compound
in Et;O and MeOH and adding an 1M ethereal solution of HC| (2.1 eq) dropwise. A yellow
solid precipitated and the suspension was stirred for 15 min. The solvent was removed
_ under reduced pressure affording a crude material which was triturated with Ef;0. The
(7_ final compound was then recovered by filtration {yield quantitative).

Exampile 52

N-(3,5-Difluorophenyl)-N'«(3-{2-[4-(2-methylquinolin-5-yl)piperazin-1-
yiJethyi}phenyl)urea dihydrochloride (E52)

The title compound was prepared in 40% yield according fo the general procedure for
the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyllethyl}anifine (D6) and 1,3-difluoro-5-isocyanatobenzene.

MS:{(ES/+) m/z: 502 [MH"] CasHaoF2NsO requires 501.

'H-NMR (400MHz, ds-DMSQ) 8(ppm): 10.8 (bs, 1 H), 9.71 (s, 1 H), 9.29 (s, 1H), 8.9(bs, 1
H), 7.94 (bs, 2 H), 7.82 (bs, 1H), 7.53 (s, 1 H), 7.45 (bs, 1 H), 7.31 (d, 2 H), 7.20 (dd, 2H),
6.97 (t, 1 H), 6.80 (i, 1 H), 3.70 (bd, 2 H), 3.7-3.2 (m, 8 H), 3.13 (dd, 2 H), 2.90 (bs, 3H).




1 H), 7.83 (bs, 2 H, 7.71 (bs, 1 H), 7.51(bs, 1 H), 7.45 (dd, 2 H), 7.37
(bs, | H, 7.25 (bd, 2 H, 7.10 (t, 2 H, 6.90 (bt, | H, 3.8-3.2(m 10 H),
3.06 (dd, 2 H), 2.81 (bs, 3 H). Exanple 57

N-(2-FI -N -(3-{2-[4-(2-met hyl -5-qui nolinyl)-1:

pi éeraz?gw(?gq%%i%%hen& )fjreg di( hygwraog_%l ori ggl( Eg7l) nyl'h)e Pt%’leEfP%OOé'g%gﬁund was

prepared in 75%yield according to the general procedure for the

preparatiort)&h#‘§g§s (Met hod :E) star.'_tingf_ro_mI Chyl Jani | (06) |

3-{2-14-(2- - 9-qui nol i n =1- raziriylle aniline an

1-1£I uE)rof 2-%955&53?‘3%&2&#@%21){/&???@%@ '?'W'}‘?[X'Xhﬂ[ M)fl ] C29H30FN50 requires

483. ' H Nvipipereginyiiethyiphwmdprey gipygrochipride(B%3) | H), 9.36 (s, | H), 8.8

Etd)s, 11;)0 : E;rn@;titiéscori;poggd \n‘?s %Die;iatfed i% 5%?. yiEld%&b@g{ ﬁw;iingﬂggbﬁeg‘duﬂe 1:5} ) 7.49
) » fthe? for ti LR thd 4) TStarting f 2-[4-(Fnethyl-S-qui -1-7

%98'2'( r8n2 I(Byzje’r%zl' éth i l%ggagﬁdqg—cl{l&b—z%lso yhna%bl?én%eni& 8 Hﬂ é 873 (m 2

N- [ 4- ( Vet hyMSXESHD ez G00NMEY. GosHg GINGD raaeiras #9% - qui nol i nyl ) - 1-

pi per azi ny|'HNNIR | (3 @0tz | detDMS0 Xs(hprd): dOIBRabs, deHY, BSEYs, Thi), t8.88 @scompout was

prepar efl_ i r@,ﬁ?%,}&lﬁi (ﬂjd??m{ﬂia@%st), o Hﬂ‘f???ﬁb‘?;ﬁ@, PBAGEHIHS, A4 (bst VE), 7.43
reparatio

S (oo 4 (28 BT em A, 2@?5"%{' ﬁ’%?ﬁér‘ﬁ‘g 1T E G 23 P32 R P

1-i socyanat®- 4 'r?e¥¢1&so§ ‘benzene. MS: (ES/+) miz: 496 MH] C30H33N5C2

requires 495. 'H NVR (400MHz, d6-DMSO) 5(ppm: 10.66(bs, I H), 8.92 (s, |

H, 8.82 (lpxamptd548.80(s, | H), 7.88 (bs, 2 H, 7.76 (1(33 % I|:|)|) g.ggggs,zl
, 7.39 Ao r2r s, -~ L . 7.34 (d, , 6. :

|I:|)|), 3. 72(EHW§’.§IU}§P§%@ y%{gméﬁhgi%agﬁg%ﬁmm 2.81 (bs, 3 H. Exanple

58 N-[ 3- ( MERSSFHIEYIAE nyDypea dih 92 otige yl - 5-qui nol i nyl ) - 1-

phper azi ny[Thettitlp| gomponnd wae pregiteddn §e%l Yielll gecqrging o Theegerieral grasededord was

prepar ed i thebPlépeiation ofc 0esli (Mettiod Ejetgiefram pPBYe-pu(Emeth@s-quiftiny)-1-

preparati o afa iy ﬁ’%ﬁyl@%ﬁ?ﬂ% '%izﬁlﬁf&é—ﬂ%Jc?Q{EI& benﬁerle L

3-{2-[4- (2} i) e | D6) and
(2L R S L A B B T o e () v,
requires 495NMRH{AMMNIKZOGNPMSONS(MBVBO) 185D b 1 HD. 844 s, 11H)HL,159(s00H),s, |

L)l) : z;. gg( E) 8.81{d) 1 -6, BOE (s, 2 HY, 796 (t, AH17.74 (bs| 1 H),7.57 @51 HyS7.42(bk) 1 HY, YB@OE Pns, | 1
H) 3. 72( m%'ZJH "9'0%?%189[—@@936 @Ddl-q ?”é%ﬁﬁi&? n%-l ¥ ?_(53'% (%25‘&1(32%15(%;& H}#%B%Ex‘arrpl e
60 WO 2005513852 PCT/ EP2004/ 008000 54

Example 55 _
N-(3-FI uorophenyl)-N'-(3-{2-[4-(2-methyl-5-duinolinyl)-1 -
piperazinyl]ethyl}phenylj)urea dihydrochioride {E55)
The title compound was prepared in 48% yield according to the general procedure for
the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinolinyl)-1-

C pipgrazinyi]ethyl}aniline (D6) and 1-fluoro-3-isocyanatobenzene,

- MS: (ES/+) miz: 484[MH"] CaeHaoFNsO requires 483,

'H-NMR (400MHz, d=-DMSO) 5(ppm): 10.7(bs, 1 H), 9.47 (s, 1 H), 9.24 (s, 1H), 8.75 (bs,
1 H), 7.81 (bs, 2 H), 7.68 (bs, 1H), 7.50 (d+bs, 2 H), 7.44 (bs, 1 H), 7.31 (1, 1 H), 7.3-7.24
(m, 2 H), 7.0 (d, 1 H), 6.89(d, 1 H), 6.74 (1d, 1 H), 3.7-3.2(m, 10 H), 3.07 {m, 2 H), 2.8
(bs, 3 H).

Example 56

N-(4-Fluorophenyl)-N'-(3-{2-[4~(2-methyl-5-guinolinyl)-1-
piperazinyl]ethyl}phenyl)urea dihydrochloride {(E56)

The title compound was prepared in 64% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyllethyi}aniline (D6) and 1-fluoro-4-isocyanatobenzeneé.



N-[ 2- (Met hyl oxy) phenyl ] - M (3-{2-[4-(2-net hyl -5-qui nolinyl)-1-

pi perazi nyl J et hyl } phenyl)urea di hydrochioride (E60) The title conpound was
prepared in 42%yield according to the general procedure for the
preparation of ureas (Method E) starting from

3-{ 2- [ 4- ( XXHEOMMSB- qui nol i nyl ) - 1- ;I\)/é%eram nyl ] et hyl ) afG{EF&0¢BR 0% n g

1-i socyanat o- 2- ( met hyI oxy) benzene (ES/ +) mz: 496 MH ] C30H33N502
requires 49 ) P‘TPN%)} : 10. 77 (bs 1 H) 9.43 (s I
H, 8.83 (b b I—&{ g g}

(bs, 1 H, T MMR( OMH da- S@) Pipam): |10|4P$b571 2&9 s, QI'H)B 6 (816, Zflps
3.86 (s, 3 HH), 73337(23(21[;1) Z7|4)(b331I~B BSUbE, M HB7Mp (dB 208, 787 (Bs, H)H), 7.25 &4, (abs 3
H) . Exanpl q—1)6110(t 2H), 6.90 {bt, 1 H), 3.8-3.2(m, 10 H), 3.06 (dd, 2 H), 2.81 (bs, 3 H).
N-(3-{2-[4-(2 Methy - 5-qui nol i nyI) 1- pi per azi nyl]ethyf}phenyl) N[ 2-

(trifl uoropEy@y%/ éggenyl Jurea di hydrochi oride (E61) The title conpound was
prepared i | d according to the general procedure for the

pr epar at i orN<{Z-Flworephenybt¥ida-{Z]4--methyh-auinplinyl)-1-

3-{2-[4-(2- ﬁrﬁél’éﬂhyﬁemw}ﬁﬁénylmh'éadihy@l'oﬁﬁroaiaemﬁﬂ)et hyl }aniline (136) and

T S I e i e s m%@e e

8.83 (bs, INgqpreparglion o ”r%s U'“?"“V At bs, |
H, 7.64 (d:lpezazﬁwoyl]ethywﬂ(rle (D§ aq)d 1-ﬂuc5@2(iwmatqh)enzene38 (bs, 1 H, 7.25 (m 3
I(—i)b, g a)l (mnsl(Esw) NBz:6B4[MRi"} 2dHsFNZOGeiirads 483. 8 H), 3.07 (m 2 H, 2.83
S XM H da-DM 0) 8(ppm 10. 9(bs, 1 H), 936 1 ), (% 1H). 887 (s, 1,
N-(3-{2- 4 -1.3-
(ti.ffuo£o 4@7‘?5{) @?nga it @HS@"’@E@% R ,4%9 was
par ed i @GrHHP@ g&a(%ﬁéﬂgeﬁa@(ﬂ' Td‘ﬂbéé&ﬁﬁ?e’z FHp3.5-3.

epar ati ors. @ﬁ(nuﬂdﬂ)sZ@Mtbsth-l)E) starting from
3-{2-[4-(2- rrethyl 5-quinolinyl)-1- piperazinyl]ethyl}aniline (D6) and
1-i socyana%& §1 ‘?’éfl uor orret hyl ) benzene. I\/S: (ES/ +) mz: 534[WH |
C31H31F3N4O~ P {; ' H NVR_(400MHz 8(ppm: 10.41 (bs, 1 H),
9.47 (s, 1N# “13601‘39!3“& '1'”8(38{?'[41(%@1‘*“!}'115)0&“"@'G'a") s 1 ' H, 7.86 (bs, 2 H),
7.72 (bs, Iplmramﬁyl&hﬂﬂphe{hyl—)prea?dlmldfoaﬂpmie (E98), 7.41 (bs, 1 H), 7.35-7.25
g m113( H, Zﬁ'hgirt@deorﬂpdfﬂnd wad @refprQd iR Sﬂ%y@dﬁc&r&n\{g benthebhbnerd peoceli@fo?  H) .

m

N-(3-{2- [4"{92 pﬁfé} %’IOE Sfciﬂll%ﬁg? nyI ergagrlorrqyl é% F]4 2} ﬁtgm ?UIW'M) -
(trifl uor omieraAnygiEYiiaNline &26)ANey ?‘I‘;d@ {iiesy) EFI'?@"?HIe conpound was
pr epar ed |M&%%&Dei!zMQﬁ[Whlejad\l@OEm&Jg@ﬂ%al procedure for the

prepar at i onyaMe mﬂﬁva[rbnﬂscﬁ)a(@nerio 66[bd, 10, 8.92 (s, 1 H), 8.82 (bs, 1H), 8.80(s,
3 |{§o£:4a51§t W%t f? ”?'?bt ) r1"%11)' b JRE B} 23k hng o 03 AN
y IS gfﬁ 37ﬂm %), 2.6 (s, 3 H), 3.6-3.0 (m, 10 H), 2.81 (bs. 3

( Example 59
: N-[3-(Methyloxy)phenyl]-N'-(3-{2-[4-(2-methyl-5-quinolinyl)-1-

piperazinyl]ethyl}phenyl)urea dihydrochloride (E59)
The title compound was prepared in 58% vield according to the general procedure for
the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D6) and 1-isocyanato-3-(methyloxy)benzene.
MS: (ES/+) miz: 496[MH"] CaoHasNs02 requires 495.
"H-NMR (400MHz, ds-DMSO) 8(ppm): 10.54(bs, 1 H), 9.00 (s, 1 H), 8.99 (s, 1H), 8.80(bs,
1 H), 7.91 (t, 1 H), 7.85 (bs, 2 H), 7.73 (bs, 1H), 7.52(bs, 1 H), 7.39 (bs, 1H), 7.25(m, 2
H), 7.15 (t, 1 H), 6.90(m, 1 H), 3.72(m, 2 H), 3.69 (s, 3 H), 3.6-3.0 (m, 10 H), 2.81 (bs, 3
H). .

Example 60



MS: (ES/+) miz: 534[ MH~] C30H30F3N50 requires 533. WD 2005/ 014552
PCT/ EP2004/ 008000 55 ' H NVR (400MHz, d5-DMSO) S(ppm): 10.34 (bs, 1 H), 9.45
(s, 1 H) 9 12 (s, 1H) 8.71 (bs, 1 H), 7.81 (t, 1 H, 7.63 (m 5 H), 7.54

s, 1 53 , 7.27 (bs, 2 H, 6.93 (bd, I ~ bm 10

I(-i) 3. Oy t"’cﬁ’dz"" 1255? . % (b (bs 3(H) @f;l)rrpl o aa pEtpstofiivio (

N-(3-{2-[4-(2-Met hyl -5-qui nollnyl) 1- p| perazmyl]ethyl}phenyl) N - propyl urea

di hydr ochl in 53%vyield accordin

to %/he gengﬁgﬁne&@g%ﬂﬂ@%@ry'@' q aI g%u ggs ( Met hoé E) starting )

from 3-{2- [PAEE("EZ'H-‘EI%W'}@"%‘XDHW" by "°€ hlog | nyl Jethyl }aniline (D6) and

1- i socyanatThpritieacrenpoimd waEsoRepargdzin %%ZWWH@CC@Q@BIS@ MBOgenemlipressdd®ifor ' H- NMVR

EﬁOOM;ZI_D dendOWrédardtion PoY) ured® . (e, EY sl&rtlt't?@ frém (BﬂZ—[&(Zhﬁlethﬂlfgétz:ﬁ@mzlS-g 673 g?
s Sq. m , 6.

(41, 5P gn?ﬁeth){l}ﬁ;:e 5a b 1:s§?§:?1a%32 é@etﬁ}?@yéb%n 3 3 (m 4 H - 343 02

(m m 6 ) s o 3& 5 q“ris‘i&—ﬁ5 . n‘ﬂl e 65

N-(1, 1- Di el NMR (40pMHZ\de-D Yo 10E¢ KR8 131 qaﬂm .w;n )B&E(bs ), 8.26

pi per azi nyl(4,eft Hy is}1phday! Huress (tishgdh)otrs (s, del)( E6E)s, TiHd), 7idol (bs,chRpIU2Md was

prepared i r(lm@%))’? 8lek @gc@ml 3&)96 gfasw)ler?gﬁz?@r alHypsecesines H9r3.08 8, 2 H),

preparatio S

3-{2-[ 4- (Zar%t(ﬂ%jj 39@ qui nolinyl)-1- piperazinyl]ethyl}aniline (D6) and

2-i socyanat o- 2- rret_hyl propane. Ms: (ES/+) mz: 446 MH1L C27H35N50 requires
445. ' H NVExemp@\tz, d6-DMSO) S(ppn): 10.48 (bs, 1 H, 8.75 (bs, | H, 8.37

(S 1|‘|) 7 N3@-{ 2& -M%tH‘;BI-S— in?ol(?:%: b:pramer th heﬂylﬁ-‘bl' f27.38 (bs, 1 H, 7.17

I \Z;tr@ﬁ H), 3 71 3. 24 (bd, bt,
4 H) | 3 6- ‘i? g %) (bs 1.27
g Pé’°8'6° nd was pr pare |n % yield a oordlng the general rocedure for

g\f(3 {2- [4tr(62prﬁpataybn 5of qureaso | (Medrio- B). glagingafromy | 3-62-Hy(Rimetleykplquindiingipheny | met
hyl)urea @ipBieingteihyahitite (@thTh@cyaﬁaltcﬁzi{ltﬁﬂmuﬁdthm‘énﬁrﬁpar ed in 68%yield

accordi ng W% ?Egz 3% @%3&% %é pr epar ation of ureas (Method E)
starting f uj zinyl ] ethyilaniline
o gL et RS

requires 4.1 H)8. MvRId( 1(&0-!\71—&3 (t§o25W§O)3 (B@pW)TGMdMHX B@Q (, 114), 7.80 84 (1bs, 1

H), 8.76 (), 1.38bs, 1.H987.26 lom, 3 B),H).91 (, ATH) BSO (d, BIH), 3648 (0%, 8 H),H.07 (n,40 (bs

, 7.32 20 3 H), 6.80 B, 6.77 (t, 17H), 4.28(d, 2
, 3 70 (ﬁmzéﬁtﬂga% (m ,H) 6-3.2 (gnms H)H) 304(§n K (d

Example 62
N-(3-{2-[4-(6-Methyl-1-naphthalenyl)-1-piperazinyf]lethyl}phenyl)-N"-[3-
{trifluoromethyl)phenyllurea dihydrochloride (E62)
The ftitle compound was prepared in 23% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl-5-quinolinyf)-1-
piperazinyljethyl}aniline (D6) and 1-lsocyanato-3-(triflucromethyl)benzene.

(: MS: (ES/+) mfz: 534[MH"] CasHa(FaN4O requires 533.
'H-NMR (400MHz, de-DMSO) 8(ppm): 10.41 (bs, 1 H}, 9.47 (s, 1 H), 9.16 (s, 1H), 8.81
(bs, 1 H), 8.08 (s, 1 H), 7.86 (bs, 2 H), 7.72 (bs, 1 H), 7.61 (s, 1 H), 7.6-7.5 (m, 2 W), 7.41
(bs, 1 H), 7.35-7.25 (m, 3 H), 6.97 (d, 1 H), 3.76 (bm, 2 H), 3.7-3.3 (bm, 6H), 3.27 (bm, 2
H), 3.11 (m, 2 H), 2.85 (bs, 3 H).

Example 63

N-(3-{2-[4-(2-Methyl-5-quinolinyl}-1-piperazinyl]ethyl}phenyl)-N'-[4-
(trifluoromethyl)phenyljurea dihydrochloride (E63)

The title compound was prepared in 45% yield according to the general procedure for
the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D6) and 1-isocyanato-4-(triflucromethyl)benzene.

MS: (ES/+) m/z: 534[MH"] CapHaoFaNsO requires 533,



2 H, 2.85 (bs, 3 H. Exanple 67 WD 20051014552 PCT/ EP20041008000 56
N-Met hyl - M (3-{2-[4-(2- et hyl - 5-qui nol i nyl) - 1- pi perazi nyl ] et hyl } phenyl ) - N-
phenyl urea di hydrochl oride (E67) The title conpound was prepared in 47%

yi el d accosfligogolessst he general procedure for the pr ep@@@m@mm@ow eas
(Met hod F) startlng from 3-{2-[4-(2-n@t hyl -5-qui nollnyl)- -
pi perazi nyl Jethyl }aniline (D6) and N nethyl anil | ne MS: (ES/+) nmlz: 480

[ MHL. QOHaﬁWQRr@G@MHQSdﬁI@SO& PR 10400Msiz 1 H) PR (s, Hon % ¢S, 1

H, 8.85(b 63 %!_'2541;& 1H 3(b§ ﬁ;gg? b, 5‘}0 6.93
g'gg(g BE( d, 13'%@*3%%%“ H) §°§§J 239 26 (s, 3 H) 3. 05(m 2 H),

2.85 (bs, 3 ) Exarrple 68
N(3-{2-[4 E(xanhﬂébg{l -5-qui nol i nyl) - 1- pi perazi nyl ] et hyl } phenyl ) - M phenyl ur ea

di hydr ochl gy, .'ﬁ& (458 e th{Ss- amhbﬁnﬂmrsw&immwl ﬁ?ﬁ-ﬂ-?rgﬁy%r)ébe' d accordi ng
to the geneJﬁwg?@ce ur He prepar at’ion ureas (Met'hod E) starting

from 3-{2- %_ U|noI|nyI) p|pera2|nyl]ethyl}an|I|ne (D6) and
i socyanat o é!ﬁztgh'!ecomgauqctgpsrprqppl'fd ‘ﬁé@ o Yielehyacearding tdhe peranlrsacedes. for H- NVR

(500MHz, dGhdiBspardtioppo) urcke. @ettasl, EXL st@rtm@ 1961 b&;{2-M-(B meByfSqyibslinyl}-1H) ,
7.83  (bs, p?pel’ﬂz;:nyf]etﬁyl é?ﬁme'(D(H)andﬁ iSskbybSatopho bﬁne 7.45 (dd, 2 H), 7.38 (bs, |

t{){),g.gzgmsg o st %T(r 431.H) ,373(bd 2H) 3.6-3.3(m 6
N-cycl ohexyi"”ﬁ\')!f| é%ﬂ OZ‘(S%? a0 nW’P ‘?L7ﬁ (Ib%rag 4](?&%“) Veeny! ) ur
ea di hydr dich2d¥)i Hé’ (IQSEGQ‘)), TH8 (%, if tH)eT 2d(hsolihg, Xt (npr2eplab&d (d.r 18496.28 éitd
accordi ng t1q-|t9¢-m1©aabt PHO.EEleBem OH), 3.408.021(BP 3, H HPR 8af(bdiRads 4Makhod E)
starting fr2 ? ﬁ‘( f}'f)(z met hyl - 5- q6i nol i nyl )-1- piperazinyl]et hyl }aniline
g36) and isotyanat ocycl ohexane. Ms: (ES/+) miz: 472 [MH] Cz9H37N50

quires 471. 1H NWMR (400VHz, d6-DVSO) 8(ppm): 8.84 (bs, | H), 8.5 (bd, 1
, 7.9 (bExamplg657. 78 (bs, 1 H), 7.4 (bs, 2 H, 7.26 (m 2 H), 6.8 (d, 1
H), 6. 2 ( b@(11-DimetRyléttidd)2N({Bi(244L(2-MethF %u(lfhﬁny@-1 H) 2.65 (bs, 3 H, 1.8

(E>r<narr§| 2) 701"'@”—(‘@'3eghmphe%yﬁur(eﬂld:}i'ydwcm&m?é(ée%) 1,15 (m 2 H).

N- Et hyl - W (T8¢ {B8lejcpmenyng w35 erepaed 1, /9%,/d fepargiag é“z q?ﬂﬁ“&f%sﬁf%B%ﬁy‘?f) t hi our

ea di hydr pfﬁpiafpé:on(\ Efoyreas (Method E) starting from = 3-{2{4-(2-methy!-5-quinolinyl}-1-
piperazinyljethyl}aniline (D6) and 2-isocyanato-2-methylpropane.
MS: (ES/H) miz: 446]MH’] CoyHasNsO requires 445.
'H-NMR (400MHz, d-DMSO) 5(ppm): 10.48 (bs, 1 H), 8.75 (bs, 1 H), 8.37 (s, 1H), 7.83
(bs, 2 H), 7.7 {bs, 1 H), 7.51 (s, 1 H), 7.38 (bs, 1 M), 7.17 (t, 1 H}, 7.04 (dd, 1 H), 6.79 (d, 1
H), 6.08 (s, 1 H), 3.71-3.24 (bd, bt, 4 H), 3.6-3.3 (m, 4 H}, 3.40 (m, 2 H), 3.02 (m, 2 H),
2.81 (bs, 3H), 1.27 (s, 9 H).

Example 66

C N-{3-{2-[4~(2-Methyl-5-quinalinyl)-1-piperazinyl]ethyl}phenyl}-N'- (phenylmethyl)urea

- dihydrochioride (E66)

The title compound was prepared in 68% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyilaniline (D6) and (Isocyanatomethyl)benzene.
MS: (ES/.) m/z; 480 [MH'] CaHssNsO requires 479.
H-NMR (400MHz, ds-DMS0) 8(ppm): 10.74 (bs, 1 H), 8.84(bs, 1 H), 8.76 (s, 1 H), 7.88
(bs, 2 H), 7.75 (bs, 1 H), 7.48 (s, 1 H), 7.40 (bs, 1 H), 7.32 (m, 4 H), 7.20 (m, 3 H), 6.80
{m, 1H), 6.77 (t, 1 H), 4.28(d, 2 H), 3.70 (d, 2 H), 371(d 2 H), 3.6-3.2 (m, 8 H}, 3.04 (m,
2 H), 2.85 (bs, 3 H).

Example 67



The title conpound was prepared in 74%yield according to the general
procedure for the preparation of ureas (Method E) starting from
3-{2-[4-(2-methyl -5-quinolinyl)-1- piperazinyl]ethyl}aniline (D6) and

I sot hi ocyanat oet hane. NMS: (ES/ +) n12 434 [MH CC2. SHBD%%gSEE’ ) 433. WO
2005/ 014589 BE¥E#B3004/ 008000 ~ 57 H—%INR (400MHz, d6 Z@%W 11. 11

(bs, 1 H), 9.7.3 (bs, 1 H, 8.93 (bs,”1 H), 7.99 (m 3 H), 7.82 (bd, 1 H

445 2 Jhagtfyr 05y ﬂr@t.;gﬁ%?@aﬂwéq el Tobubd i 3 1(m 2

N—(3 {2- [4 l{@nmrﬂwﬂst digstlenide(F7) 1- pi per azi nyl ] et hyl } phenyl ) - N - 2- (2-
t hi enyl ) et Ijie] titlee eoniploydd veis| prepated (EA7E) yishleacootding toohp generahprecerduepéored i n
46% yi el d 3R& Qrdpdigtidrd of Ngede métabd m)osmtug Grdr®r 3- t[@-(%%{ﬂ%ﬂ-aiqhﬁtﬂhr@f) ureas

Met hod E 4 25- 1)-1-
E)I pergm nilf %’ﬁmgﬂ}gmm &%@l S gﬁ;tngelt Rzl gthl ophene. NE:
(ESI+) m z: ‘E&Sgg% ' H NVR S400M—|z d6- DVBO)

5(ppm : 10 waﬂMBsMO@.MW dsNBOY Hepmy MR, (b 164, §,85(bsH] H).78.8%8(s, (1H), B9Ks, 7. 68
(bs, 1 H, FHAG.tes, 1 B 7.40-38B(fbd H)) 7.8%-7.25. @3 3(dy.7.24 (d) 1 l-?), 1200t 1 Hy,H) ,

Zii 15 ¢ (ilt : clpdly F@ﬁés{a@% 214)@ 6-362§r%9s Hna 26 2(593 Hg SR 1) %E% (bsS3 ﬂ;-(t ) 81 |

(bs, 3 H. Exanple 72

N- ( 3- { 2- [ 4-Bxamule B8] - 5- qui nol i nyl ) - 1- pi per azi nyl ] et hyl } phenyl ) - N - - phenyl t hi o
urea di hy dv-(B{2-d-{2ddethid/R2yuihotingl)-i ipiperaeimyd] eticyi}phenpl)-Abphenylurea59% yi el d
accordi ng td%ﬁd?écﬂ%ﬁaé gg)rocedure for the preparation of ureas-(Method E)

tart f | t I

(06) ;23 2 Bl camep %%%%Pafﬁ.ﬂ'fé% %@Mrﬁm&dﬁ@ e BoRgl i L e

48%. E(W'°"d$ thRse) (Mgt ' g fiops | 34244-(2-methylS- H%‘“OI'PYIH)‘" 10. 07
g, 1 H) dipetaziripsthylpariling (DB%d(IMya@tqﬂ)enzeheGS (bs, 1 H, 7.51 (s, 1 H),

7 49 (d, 2 N8 (EZHmizA66MMHE GlHs NsO3Rquifdestesl H), 7.31 (t, 2 H), 7.10 (t, |

s T30 ¢ dléxr\lmﬁ')(so 12, dibmgof Bippri: 03 65, (1"h), B.98pa, % A 78 (bs21 H), 7.5 8O
N Gyl opentSs 2. (36511 754s 1) 754 240 T fon LT 10 65

et hyl } phenyllHurGedl (nali ki BgeHbd 2 e BEH(MTHEN)13.24 @ 2 ddyvidid), jh.&pised in
96% vyield g@agording to the general procedure for the preparation of ureas
(Method E) starting from 3-{2-[4-(2-nethyl-5-quinolinyl)-1-

pi per azi ny%t hyl taniline (D6) and isocyanatocycl opentane. M5 (ES/+) m z:

458 [ MH] requires 457.
N-cyclohexyl-N-(3-{2-[4-(2-methyl-5-quinolinyl}~1-piperazinyl]ethyl}phenyl)urea

dihydrochloride (E69)
The fitle compound was prepared in 64% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl-5-quinoliny()-1-
piperazinyllethyl}aniline (D8} and isocyanatocyclohexane.
MS: (ES/+) miz: 472 [MH"] CgH37N=O requires 471.

L "H-NMR (400MHz, ds-DMSO) 8(ppm): 8.84 (bs, 1 H), 8.5 (bd, 1 H), 7.9 (bs, 2 H), 7.78 (bs,

3 1H), 7.4 (bs, 2 H), 7.26 (m, 2 H), 6.8 (d, 1 H), 6.2 (bd, 1 H), 3.7-3.2 (m, 11 H), 3.03 (dd, 2

H), 2.85 (bs, 3 H), 1.8 (m, 2 H), 1.65 (m, 2 H), 1.5 (m, 1 H), 1.25 (m, 3 H), 1.15 {m, 2 H).

Example 70

N-Ethyl-N'-(3-{2-[4-{2-methyl-5-quinolinyl)-1 -piperazinyi]ethyl}phenyl)thiourea
dihydrochloride (E70)

The title compound was prepared in 74% yield according to the general procedure for
the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinclinyl}-1-
piperazinyllethyl}aniline (D8) and isothiocyanatoethane.

MS:(ES/+) m/z: 434 [MH™] CasHa;NsS requires 433,



"H NVR (400MHz, d$-DVBO) 8(ppm: 10.94 (bs, 1 H), 8.89 (bs, I H, 8.51 (s, 1
H, 7.93 (bs, 2 H) 7.80 (bd, 1 H, 7.43 (bs, 2 H, 7.17 (m2 H), 6.81 (m
1 H), 6.35 (bd, 1 H, 3.90 (m 1 H), 3.8-3.2 (bm 10 H), 3.04 (dd, 2 H),

2.88 (b 162 2 1.51 2
2 ﬁ\(ﬂz%fé%??gl%w PCT/ E | ogoon” (M péribzmodhodtho (M 2 1)

Exanmple 7 P2004/ @p8000 58
N-(1- Met hyl propyl) N - (3- {2 f4- (2- net hyl - 5- qui nollnyl) 1-

pi perazi nyl ]1 ﬂggﬂ,}g b gﬁyﬁﬁ oq:JplIJp l:| d@ §h@l_;)|éé3e( gomy% was
prepared in gé p r
pr epar atlon(’Bf ’e lﬂﬁgt"h@ ést l‘b Fn 8 '%%8% Y32, 12 H),
3-{2-[4-(2- @éﬂiﬁWHB % i(b®13 My 110 1L, 3|!$|)peraz| nyI ]ethyl }aniline (D6) and

2- i socyanat obut ane VMS:. (ES/+) nmlz: 446 [M—I*] C27H35N50 reqU| res 445. ' H NWR
(400MHz, d6EMR pprr) 11. 07 (bs, | , 8.91 (bs, 1 , 8.57 (s, 1 H),

7 95 (bm J , 6.80 (m |
6. E (bé’ @{2,‘[5% g@ﬁ%nnyﬁlﬁﬁ‘%&%@yggh%nagﬁe%] ’r&‘ﬂh%zsg (bs, 3(
1 39 (q, | '](tﬂeaélwm%“%'ﬁ' €k H). Exanple’ 75

N- Et hyl - M ( 3h¢ 3itip £ofrihaumdhyds Bregaied din Aﬁ%l yeld aptqreing 4¢ theyggnetahprdcpdienydr) ur ea
di hydr ochl ofiedgrepirélidn Tdfeurehs | (MeG@APE) Bhrigs frivhe PBL2H-Eim&hftsyduioingr£or di ng

to the genepg an 55.1.5.9 e tanezq %@&ﬁfa{o‘éih ctheds (Mot fod' ) 'Start i ng

from3{2[ I ny ethyl}anlllne(DG) and
i socyanat oeM“f“a g 5H3INSO requi res 417. ' H NWVR
(400MHz, d6- @N@@(@QW@ ds-DHISED %mﬂ 1 ﬂ@(bss‘le‘d) 838, (bsk 1H), 8B40 1(H), 7B3H)
7.92 (bs, FﬁH)Tf@(bbﬂ H), Th8 (58.44’1)(‘536@5")1 H)77.89 (¢dn1 &), 19 (ﬁ 189, ¢ms 1 H),

3.71 (d, 2 % iﬁbtﬂfx b wmar@ §9% ala 93 (t, 3
Exanpl t hyl

I;;Dperaglrrﬁyle "B'tw_’& g(%e/ %"gy 6% %136? &é*(E?G) j’?e tlériangorrpouid was

prepared in 60% vyi eI d according to the general procedure for the

preparati onEﬁémplee'as (Method E) starting from

3-{2-[4-(2- Py Ak ' d
1- ;{sogzyaﬁlatg YJM MHtHWbldiﬁ’ﬁaI‘n%rt) 1&"? Wa@iﬁ};ﬂéﬁh&@% I\);I}-)lal]mngeg @5@8 ?ng res.

479. ' H NV prr): 10 65 (bs, I H, 8.80
(d, 1 H), 8T11%tl(l% comlpode Wﬁsaye?fﬁﬁd 0 §§% Y'P’d7§C°@Hj'"9 mﬁe wnwl Ieregeduzte for, 7.52
(s, 1 H), 7thB7preparatidn ldf ,urda2 §Méipd 1E) bfprting . 109m ( rB-(2[4Hp m%h}ﬁiﬁ-q(ﬂnmllrﬁ_?/f)H), 3.69
(d, 2 H, 3piferdzryifefylbnilfe (D) 8Rd sBihicdydihtobdnbhe( bs, 3 H), 2.22 (s, 3 H).
Exanpl e 77 wis. Es/+) miz: 482IMH"] CasHs:NsS requires 481.

"H-NMR {400MHz, ds-DMSO) 5(ppm): 10.65 (bs, 1 H), 10.09 (s, 1 H), 10.07 (s, 1 H), 8.75

(bs, 1H), 7.83 (bs, 2 H), 7.68 {bs, 1 H), 7.51 (s, 1 H), 7.49 (d, 2 H), 7.4-7.3 (m, 2 H), 7.35

(bs, 1H), 7.31 (t, 2 H), 7.10 (t, 1 H), 7.06 (d, 1 H), 3.71 (d, 2 H), 3.5-3.2 (m, 8 H), 3.09 (m,

2 H), 2.80 (bs, 3 H).

Example 73

( N-Cyclopentyl-N'-(3-{2-]4-(2~-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl)urea

] dihydrochloride {E73)

The title compound was prepared in 96% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl'-5-quinolinyl)¥1 -
piperazinyljethyl}aniline (D6) and isocyanatocyciopentane.
MS (ES/+) miz; 458 [MH'] CasHasNsO requires 457.
'H-NMR (400MHz, d--DMSOQ) 8(ppm): 10.94 (bs, 1 H), 8.89 (bs, 1 H), 8.51 (s, 1 H), 7.93
(bs, 2 H), 7.80 (bd, 1 H), 7.43 (bs, 2 H), 7.17 (m,2 H), 6.81 (m, 1 H), 6.35 (bd, 1 H), 3.90
(m, 1 H), 3.8-3.2 (bm, 10 H), 3.04 (dd, 2 H), 2.88 (bs, 3 H), 1.80 (m, 2 H), 1.62 (m, 2 H),
1.51 (m, 2 H), 1.34 (n, 2 H).

Example 74



N-[3,5-Bis(trifluoronethyl)phenyl]-M(3-{2-[4-(2-nmethyl-5-quinolinyl)-1-
pl per azi nyl ] et hyl } phenyl ) urea di hydrochl oride (E77) The title conpound was
prepared in 60%yield according to the general procedure for the

preparati (Method E) starting from

3-{2-[4- (%{;brre({()ﬁ/&{ %Sqw nolinyl)-1- pigerazinyl]ethyl }arﬂ(:IT{Er%’éoo(mB%s)(}ooand

1-isocyanato-3,5-bis(trifluoronethyl)benzene. MS:(ES/+) mz: 602 [VH ]

C31H29F6N5 N- ﬁ.@ﬂ{yi:ls.. uittol c) 5(ppr‘r) 10. 6 (b 1H,

10 06 (s, ON%{ ﬁ“%]‘}' thlrk @& sﬁ qd Q‘YEB 15 (s, 2 H), 7.9 (bs, 2
Taz Vi e hcen lil'e ori ) 7713

, 7.78 (b8
2005/014552T|P%:ﬂ'1 EConRPUBI SO c}“e' aggordigg é‘bt'\gtgenﬁf%;?ocsd% fqrhd, 2
, 3. 4-3. Tthebprepératipn . @Bag t(MEQiOtH-I)E) gamﬁg(iﬂ@m 2B-E{A-(20a iy GaguinoBryi) 1-

Exarrpl e 78 I:;hyﬂetHW}(amuﬁ@(deﬁ}aﬁ@imbﬁmbto@u@uenoI i nyl ) -1-pi perazi nyl
et hyl } pheny i+ ny, dJr; n;/s E@ g&, salt. The title conpound was
g;eﬁfregg '(”1 ﬁ%‘( géfgq. ébﬁ (%s PLOSEGIER, 9D, BS (o AT GPILAL T on
N- net hyl - 3- (oo, RAH)( 2-8dbdhy Hbidﬁl(hwalﬂﬂ)ﬁim%b@&&ﬁmgﬂjk@ﬁ%(]bdm H), 13e8-( D7)
and i socyanaRgrantiedy 3.068dd,( B, 2@04bs, 33, 1.80q, 1CB0HOS I, BN 85y idriels 479.
'H NVR (400 MHz, drf9VBO) 5(ppn): 10.90 (1H, bs), 8.80 (1 H, bs), 8.18 (1H,
s), 7.88 (gHmb@),s 7. 75 (1 H bs) 7.43 (21 1 d) 7.37(1 H, d), 7.43 (1 H,
dy, 7.30 (15%¢ _g rrg ; 6.92 (1 H ft), 3.69
(4H, br d) Nﬁtw- -(W{%ﬁ n\ﬁhvl -piinofi _r_ﬂ-i-mesraz:@vﬂtzth Bokenyiyte g5 (2H s) .
C Exanpl e 78ihydrochloride (E75)

1-(3-{2-[4- ﬁ%ﬁﬁ'& BYMpaufid ivie)! ﬂrébﬂrédﬁh iléﬁlzédt)bhiiﬁ fovihé ARSI ;)ro@ed%hsefby | -

| dazol | di gong. dl el aF N0 eﬂﬁetﬁ@c! ) (Gefihy i IS OURANDE o gur@h%pafed

ESO%yl el ener a roc ure f

eas from%iP'%FP%'PWﬁTW NiliNeORO BNINFOYBRARFIRRN S r om 5- (4- [ 2- (3-

brom)phenylMst(lEﬁV*])-le“pﬂrWN&'E]%H&Ns@mum&ﬁm noline (D14) and 1- phenyl

:Vg dc('vleg} I ;ﬂl"mme U300NHS. @mqsoya(pgﬁ) @ujsgq&q NN 8:8b @B} hih, %(m:y seneq| ag2 n%IVB 9
. +

S(ppry 11, 17 Eg%&%; 25 ?§ "@gg S8t TR @S st DL

s), 7.71 (1mM410 %8): lH brd)739(1Hr’r)709

(1 H m, 7.05 (1H d), 401(4H s), 3.80-3.20 (1 OH, n), 3.17 (2H, dd),

2.90 (2H, liExaﬁ)pleEﬁarrpl e 80

1-[4- (Met hyy, I 1) -1- |]eth
1} pheny AL LSS Sty "“’“‘”"%“’“ﬂé{‘? (Eho) The Litte

conpound me@lgﬁfé'ﬂgh%ﬁyﬁﬂhi@@o%?ae @P'ctjl ¥ the general procedure for

The titie compound was prepared in 60% yield accordlng to he general procedure for

the preparation of ureas (Method E) starting from  3-{2-[4-(2-methyl-5-quinolinyl)-1-

piperazinyfjethyi}aniline (D6) and 1-isocyanato-2-methylbenzene,

MS: (ES/+) m/z: 480 [MH"] CaoHzNsO requires 479.

"H-NMR, (400MHz, ds-DMSO) S(ppm): 10.65 (bs, 1 H), .37 (s, 1 H), 8.80 (d, 1 H), 8.13 (s,
1 H),7.85(m, 2H), 7.79 (d, 1 H), 7.72 (bs, 1 H), 7.52 (s, 1 H), 7.37 (bs, 1 H), 7.25 (m, 1
(\» ' H), 7.09 (m, 2 H), 6.88 (m, 2 H), 3.69 (d, 2 H), 3.6-3.2 (m, 6 H), 3.06 (m, 2 H), 2.81 (bs, 3

H), 2.22 (s, 3H).

Example 77

N-[3,5-Bis(trifluoromethyl)phenyl]-N'-(3-{2-[4-(2-methyl-5-quinolinyl)~1-
piperazinyljethyl}phenyl)urea dihydrochloride (E77)

The title compound was prapared in 60% yield according to the general procedure for
the preparation of ureas (Method E) starting from 3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D6) and 1-isocyanato-3,5-bis(frifluoromethyl)benzene.

MS:(ES/+) m/z: 602 [MH"] Ca(HooFsN:O requires 601,

"H-NMR (400MHz, de-DMSQ) §(ppm): 10.6 (b, 1 M), 10.06 (s, 1 H), 8.41 (s, 1 H), 8.85 (bs,
TH), 8.15(s, 2H), 7.9 (bs, 2H), 7.78 {(bs, 1 H), 7.66 (s, 1 H), 7.6 (s, 1 H), 7.43 (bs, 1 H),



the preparation of ureas fromaryl brom des (Method A) starting from
5-{4-[2-(3- bronophenyl)ethyl]-1-piperazinyl}-2-nmethyl quinoline (014) and
1-[ 4- (et hyl oxy) phenyl ]-2- im dazolidi none using 6.0 equiv. of Cul and

N, N -di rret‘% 3,? % nedi am ne, which were added in two pditfdpsiRabsolPr ti ons of
3.0 equiv +) mz: 522 [ MHQ .50C23H35N5O2 requires 521. 'H NWVR (400

MHz, d6-DVBO S(ppm: 10.57 (1H, br s), 8.76 (2H, br s), 7.84 (2H, br s),
7.69 (1 H PB2%d,.2 H),8%d &1t &), 3596 (bd, DR), 3ch-3.2thm, & HB. L8l imléw(ﬁd?ﬂl-@br S,
1 H, 736%&95"%701 1,),694(2Hd)392 s),

(31-1, s ; fg (12H, m, 2.82 (3H, brs). Exanple 81 V\D 2005/014552
PCT/ EP2004/ 008000 60

1- [ 2- ( Vet hyExpogpleti@ny| ] - 3- (3-{2-[ 4. - (2- met hyl - 5- qui nol i nyl ) - 1- pi per azi nyl ] et
hyl } phenyl NMethyiN-¢3ID{4-({P-methyl-Giquindliopiii qripateziaplldthyiRSHenylFe-ti t | e
conpound waﬁha{yﬁn@g%yd;o@ﬁgfp,uégém according to the general procedure for

the prepar a.hlbrﬁﬂe GRH{I?%?.?. f\)rzlé% r@‘ééﬂa&) rPB’B/d?;?e F%Qdy eﬂe?él r&%dﬂ%%g

5-{4-[2-(3- onophe uim

1-[ 2- (met hywremmﬁw]eaamﬁ 45 siAtnome M ?“H& .%ﬁhvl éfquamlnvanh

N, N - di net rmb@'atlmlflbﬂed;}aall‘rmm@'f)am shcyaeatebergdoad in two di fferent portions of
3.0 equiv 54/2')48W[MH*]5@%HLM§N];Or dupeBSH02 requi res 521. '"H NWR ( 400

o R T A SR

t
ng, 3.84 (3BH, &), 7.89 (2H,(dH6. 9Br(1ld,)tt) 5.89 14H,3r g 3EH-B.28(6H, 3n)13 2@2(& Is), 34z, 2 89
(31-1, br SpH, fex@gd ¢218%).

1 (2- Met hyl phenyl ) -3- (3-(2-[4-(2- net hyl - 5- qui nol i nyl') - 1- pi perazi nyl ] et hyl } ph
efyl) - 2- |:Edazci |7g| none di hydrochioride salt (E82) The title conpound was
prepared i | d according to the general procedure for the

prepar at i orl-GF{2 E(&S!thhm-ﬂw}ipgmd}ﬁ'GH?’W']?HW'W%Y‘&HHMQYW‘Om 5-{4-[2-(3-

br onophenylipddzpliiinbnpidieydrachiptidie altg@7By | qui nol i ne (D14) and

&I f\l2 (rer ﬁrg%/l gﬂtwhel Il:':ti,'%ed}J mq%‘é ré;&!irétpﬂe.sd%yn@ﬂ a?chroﬁ‘@Utb\{ @ UI res

505. SR N@S f°’218%8“"€%°a WS‘@'S"”%”?JBN%% P s) .

7.93 (br s brgppphenyl)q;byll(-i-pmerq; )%-meﬁhlé@' Ing 4 49 ol 1MAenvk2a4 (1

H, br s), Tmithzdid2®némmsingd)] equi0af QulﬁledfdJ)methylet&yl(eﬁémamme 3.88 (2H, t),

?3:1 ( )2H E)t:nsq):s?g%@zztmmﬁdmmo&eaﬁreeaU1 dd), 2.89 (3H, br s), 2.26

S
17 (3- et hyl HROY 2, ePMF0) & b PEh &P {Liibr £ 58 e(er b= 58 hyl 3 ph
LAY R R b LA R e
(1H, d), 4.01 (4H, s), 3.80- 320(10H my), 3.17 (2H, dd), 2.90 (2H, br s).

Example 80

1-[4- (Methyloxy)phenyl]-S-(3-{2-[4-(2-methyl-5-qumo[myl)-’! -piperazinyljethyl} pheny

[ I)-2-imidazolidinone dihydrochioride salt (E80)

The title compound was prepared in 16% yield according to the general procedure for
the preparation of ureas from arylbromides (Method A} starting from 5-{4-[2-(3-
bromophenyl)ethyi]-1-piperazinyl}-2-methylquinoline (D14) and 1-[4-(methyloxy)phenyl}-2-
imidazolidinone using 6.0 equiv. of Cul and N,N'-dimethylethylenediamine, which were
added in two different portions of 3.0 equiv.
MS: (ESf+) mvz: 522 [MH']. Ca3HasNs0, requires 521.
'H-NMR (400 MHz, de-DMSO) &(ppm): 10.57 (1H, br s), 8.76 (2H, br s), 7.84 (2H, br s),
7.69 (1H, br s), 7.68 (1H, s), 7.52 (d, 2H), 7.46 (d, 1H), 7.37 (br s, 1H), 7.36 (t, 1H), 7.01
(1H, d), 6.94 (2H, d), 3.95 (4H, s), 3.74 (3H, s), 3.72-3.13 (12H, m), 2.82 (3H, br s).

Example 81



The title conpound was prepared in 55%vyield according to the general
procedure for the preparation of ureas from aryl brom des (Method A)
starting from5-(4-[2-(3-

br onopheny{yhehidwhdssd - Pi per azi nyl }- 2-met hyl qui nol i ne ( Dlggy, 04,908000
1-(3-net hyﬁvpheny -2- imdazolidi nonegysi ng 10 nol % of CuT

N, N - d| nmet hyl et hyI enedi am ne. Ms: (ES/+) nlz: 506 [ MHL. C32H35N50 requires

505. " H NWR (-[QQQI %‘iﬁh% (32NR2-m é@yl@cr_{&ﬂolﬂtylﬁﬂ-p?egaz&nyﬁ@ﬂ(ﬂ}pﬁen rs),

7.89 (2H, br M (1 H
d), A 2llizsl§“d *ﬁv‘ﬂ* 'ﬁ "d‘%ga ; PR A - L) Ig(l H,
d), 3.98 (4H’he§ a%Pr“@? eddn /"33” aegarding toythe gengial (%’ﬁdu"&cf? 2.86
(3H, br s), & mep(a@aimn of,)ure@érqm eargljromides (Method A) startmg from 5-{4-[2-(3-

1- (4- Met hyl lbi’rﬁﬁt)ﬂh)enﬁ)eﬂ@fl]{'lzpfbéb‘a.élﬁylmlfeyﬂyicﬁnmmm(ﬁ1I401yihd 132phehviedshen)pehy! } ph

enyl) - 2- |m | SN
PCT/ EP2004/ ’Q é (BIHI % m W%H’fo%ﬂgﬁdvxgg S&Teagar%%r?&%ﬁ/o yfbﬁ'f?%. accordl ng
to the genef P &% l{ffﬁféanfg? 'Oq Og ratlon of ureas from aryl brom des
(Met hod A) MSA %bmfzf §42 By Oz requires 521

br omopheny!| YietNMR I40D—MHp.edea[2M8@D Ffpﬁm)'E'tGQ& i, ho‘s) BS8( DHAbr SiNA.93 (2H, br s),

h (N 4- g}?hggfwggyh?br%) 7.6 492, Qbri )l e €1 H B .43 (@Heam,)vr]swfm@ét %
requires 50? 1%, (til &)3?%% (ﬂg %%gfhég% 18'1) WHH% % dé’O (1H,

br s), 7. 943(7§ﬁ200@3” 71 (1 H br s), 7. 53 (2H, d)
7.49 (22H, d), 7.45 (1 H, br s), 738(1H t), 7.19 (2H, d), 704(1H d),
3 99 (41-1, EBampR.-825 (2H, br d), 3.70-3.30 (8H, n), 3.16 (2H, dd), 2.90

éa br s), ar%%%tﬁﬁéﬁéln {3 [lﬁthﬁhetﬂi}m Hbfenyl dp% eciilisRETihefifn 8y ¢! | ©

s and ¢ anﬁ{ﬂ? orrﬁ?E i ng starting
from3{2 [ Jmida e h?ﬁ perazmyl%;thyl}anlllne (D3):
Met hod G Di Tb@ptl@wmqwﬂamm@epqreé i §5% AR acesrding &3 theraenerabproceditsy fvat e |

(1.2eq) wer eaeacﬁ;e@ératneﬁquremreasl Ifapr Grdbrainides e(MatibdditA)oBtabling from 5-{4-[2-(3-
3-{2-[4-(2- n‘én QMW'?I[ ﬁy&r%-z:zmeﬁglaa.hamu e(bhx }éﬁH ! ?]-I’f@-m%ﬁ'uly@ﬂénﬂl)rh

di chl or onet

n 1T
t enper at ure™ B?f%’ﬁ NS HsNg Fﬂ”'&."éﬁl"bﬂ?ﬁ%ﬁh ﬁmﬁﬁhmﬂ'@ﬁ'%th a saturated
aqueous sol MS: FS/HFmiRHAG MR GorHarsOofigaUies S85dr i ed over Na2SO4. The sol ution
was  concentH-AMRI400 daiz, rdediM30) FHpesk U0 (THebres)u8.e0 (it eirisy| 7.9% dbrdi 84yl ved

'uﬂde(rj' gﬁt hlyv%gr(mmr¢§ 7@1&@{@%)204@(0@ r1ﬂﬁ¢ Aah( Br ), Ab-AES m?l ?7@2)(1%4 onw se
e A B8 bR BRI P i o e ?%éﬂsrﬁﬁ? 18 P 2B e
The crude rrh'i r?%@ (3h&)-purified on SPE cartrldge (Si Ilca) eluting with a
gradi ent from di chl oronet hane/ MeOH 99/1 to dichl oronmet hane/ MeOH 98/ 2
af fordi ng t pgarhplea®s conpound (yields ranged from22 to 87%.
1-(3-Methylphenyl)-3-(3-{2-[4-(2-methyl-5¥quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-
imidazolidinone dihydrochloride salt (E83)
(' » The title compound was prepared in 55% vield according to the general procedure for
) the preparation of ureas from arylbromides (Method A) starting from 5-{4-[2-(3-
bromophenyl)ethyl]-1-piperazinyl}-2-methyiquinciine (D14) and 1-(3-methylphenyl)-2-
imidazolidinone using 10 mol% of Cul and N,N'-dimethylethylenediamine.
MS: (ES/H) m/z: 506 [MH"]. CaaHasNsO requires 505.
"H-NMR (400 MHz, de-DMSO) 8(ppm): 10.80 (1H, br s), 8.85 (1H, br s), 7.89 (2H, br s),
7.76 (1H, br s), 7.70 (1H, s), 7.48 (1H, s), 7.45 (1H, d), 7.42 (2H, br m), 7.37 (1H, t), 7.24
(1H, 1), 7.02 (1H, d), 6.89 (1H, d), 3.98 (4H, s), 3.74 (2H, br d), 360—3 30 (8H, m), 3.14 .
(2H, dd), 2.86 (3H, brs), 2.32 (3H, s).

Exampie 84 :
1-(4-Methylphenyl!)-3-(3-{2-[4-(2-methyl- 5-qumolmyl)-1-plperazmyl]ethyl}phenyl)-z-
imidazolidinone dihydrochloride salt (E84)



The free base could be converted into its dihydrochloride salt by dissolving
the conmpound in Et20 and MeCH and addi ng an 1M et hereal solution of HC
(2.1 eq) dropwise. A yellow solid precipitated and the suspension was

stirred fo&, e The sol vent was renoved under redu %FI EomYS
Y 4% [ i i ] g /E}l?'{%}e gloﬁal

affordlnga(]?? terial which was {fiturated with Et
conpound was then recovered by filtration (yield quantitative). Exanple 85

1-(3-{2-[4-4Re Qel.hn%éx)ed% @5%%}&@3&&&%@%&&&&&@&1 rc?ce ‘r)madazol I di

none di hydr OC%OI‘I 3[? 'ta'r@p %8“@\9 e5| Sesgé} e[é§ "and

accor di ng t §'& RERG, QPaP'B
car bamat es pm%am@?fhyﬂérﬂwazw}o%ms UPQ"’FZ thypod 1 (4'm9thylph9ﬂyl)-2-
5-qui nol i nyirbuelézopdlpmeazsmgltﬁ Petiblyl of Qol andié,N-OB)etiadethylenediamine.

1-chlor o- 2- wpoey \eagiagrhgeﬁe @fes 5085 €

1-(3- {2 [4 G4 W Q‘e ﬁ;lg}yé]g %m&ezolldl
e LICE oM e

7.59 (s, 1H7197(213.81)(684 (11HH)d) 3’9%4l'tt5 31'451) 2F'Bb96) @b’@ @P-II&H 611)951@d2H 1), , 3 83
(m 21-1), 230(3H,(ds), 20 (38,8):-3.2 (m | , 3.08 (m 2H), 2.82 (bs, 3H. WO
2005/ 014552 PCT/ EP2004/ 005000 62 Al ternatlve Preparati on of

1-(3-{2- 4 |, .

iyl et hyl ) pRERDE Prece 7ar by Subiobsret %ﬁrf@% UL et e

hydr ochi or i gerrespendiispHibygroshiaride salfs startingfiom22JddEmnibd-5-auinelinviirdol (5
vol ) under phﬂraz\i;mlieﬂtyl}ﬁﬁnhn@(DG]:l\fbtluthrret hyl si t ane (1 26 vol) was added
over 60 m nDﬁ@Ta ?;z/leﬁﬁlaﬁmér (B5 re@ Ghél @NchidFbiekHate cwago@bhétéqql 2@&) #EreCaddgf one

howr the” ga “”:S'er srtuFrQb‘CG%oBﬁ&?S“r? t%@m" -met '%noﬁrpﬂ%ty'

ether (4 vo dﬁ c§ esul Tl ng_a% spen room
t enper at ur eP'P%rPZ‘Tﬂ]eHU ?%‘"”el'ﬂ dn Id’ﬁh prREerNe & e §- B-i)‘efsﬂuf’?'bf"?%ﬁt'"wg'hﬂ ng
wi t h et hyl hr at-rhomiemperature, (tdenx dilutedodilh ditieromethane sindwaashed Wit a satwated at 40

Cfor 5 hOUé@Jest gbnmod be NH4CI b O@E and dhenMBiied BWr NEB0,166e [sMotidn we9HLINOZ
LS9 (5 e ?& RUER, SPicd Al T - alsohda(R 37

[ 3- (2- oxo- 14 rrﬁgu %\g 7 & %@? NeH Gl A9 wassaddad Restinaise) Udet &k e
hydrochl or i igert M@osgh@rpeﬁ mmtufemae slircrdore? sl rpgmyeinperatyred drenrihe salvpsh .

Di i sopr opy!| wahydneovied ey (rhedls afcdn) SGHattrdhed Tae chiieCmatesinl Was purifistiem, SRINd  t he

reaction m foh V‘@ﬁhcﬁ ! é![:?n‘?b f ity 39 &Paﬂi'éﬁ@sfrcﬁ‘ﬁ @@hl@ron%‘tﬁ?‘leﬂ\ﬁé@ﬁ hgb/1 0}
"

socyanat e i ma b SR SRR o ok g M2 o

reaction m
of anmmoni un®@oride (5 vol) was added dropwi se over 10 mins and the
resul tant nihd fiwechasa coaitibereadvdried inte its dihpdroerdoridEhealt dy giissnleing the compound

in Et;0 and MeOH and adding an 1M ethereal solution of HCI (2.1 eq) dropwise. A yellow

solid precipitated and the suspension was stirred for 15 min. The solvent was removed

under reduced pressure affording a crude material which was triturated with Et,0. The
C _ final compound was then recovered by filfration (vield quantitative).

Example 85
1+(3{2-[4-{2-Methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-2-imidazolidinone
dihydrochloride (E85})

The title compound was prepared in 22% vyield according to the general procedure for
the synthesis of cyclic ureas and carbamates (Method G) starting from 3-{2-[4-(2-methyl-
5-quinolinyl)-1-piperazinyllethyllaniline (D3) and 1-chloro-2-isocyanatoethane, via the free
base 1-(3-{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyljethyl}phenyi)-2-imidazolidinone.

MS: (ES) m/z: 416 [MH']. CasH2sNs0 requires 415,

"H-NMR (400 MHz, ds-DMSO) 5{ppm): 10.80 (bs, 1H), 8.77 (s, 1H), 7.85 (s, 2H), 7.71 (s,
1H), 7.59 (s, 1H), 7.38 (dd, 1H), 7.28 {t, 1H), 6.96 (bs, 1H), 6.92 (d, 1H), 3.83 (m, 2H),
3.71 (d, 2H), 3.7-3.2 (m, 10H), 3.08 (m, 2H), 2.82 {bs, 3H).



phase was separated and washed with water (5 vol). Tetrahydrofuran (2 x 3
vol) was added and the m xture was concentrated to 2 vol. Dry
tetrahydrofuran (5 vol) was added, and the m xture was concentrated to 2

vol . Dry 0\{%%% was added, under nitrogen at 20 (i,%ﬂ@%omgo%on

m xture was &85! o 0 C and potassium tert-butoxide ( was added
portion-wise in 5 stages, allow ng 20 m nutes between two subsequent
additions. The reaction mxture was stirred at 20 C for one hour.

netate (10 ABAR \)0%2 ~anedrepaliioh, "o S8°C [ RRMER Buicushe ShM DT D
| ayer was V\ﬂﬁ?ﬁEﬁF'W lethyiphesyt 25'681"'&%? %&‘PBPogencar boante solution (4% 2 vol)

and brine (2 vol), and the organic |ayer was then evaporated to dryness
under vacuuMétmlgs-umnﬁmanyné@tmmamldrmeer all yield: 90%w. 'H NWR
(300 Mz, o/ach’ 7wt§§laég}|_ﬁp%h%dlz ha(da L) fe Rittoflon dido 4. 98
(br. s, %;' % )ﬂé

1-[3-(2- Hydr%x?'é'? “)“?5 32 O J51 #%Pﬂ&ﬁ%r gs at ' The eatton
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di chl or onet haln&lethlBt-butvil gtherl {4t Vil )luwad addsdyaid e ré2Ningoduspemneion wad lskrreddat3 vol )
was adged d sy P fér THRUr& tThe 3iidowas’ Etlfﬂeété& Bwunﬁaﬁorﬁ ARG WA rrY@Z

stirred at gg%tg%t (43(’113 {S'I?ufhse m%h& észdr%8 n*oe% ﬂf ogéoﬁc\’ﬂrg? %nd

over 60 mn suspensi on was concen
aqueous annﬁﬂ?ﬁﬁﬂ“EﬁPBﬁil de sol ution (7% acidity corrected with 10% ,
hydr ochl or i MSNEDE1BBAMEY]. PgH1EO2 Gouir@0BB00 63 acid to.pH 3, 3 vol) was

- added. The S4NRENE00MME o, DMSOES(ppri): 240G, aH),27. i uh s3ihelr4 i dRessd (s, The
filter-cake s washed thoroughly w th aqueous anmmoni um chl oride sol ution

(A% acidity Corrected with 10% hydrochloric acid to pH 3, 2 vol) and water
(2 vol) until the filtrate had an acidity of pH 7. The filter-cake was
dried at 8oMethyb[Jy{2vexa-himidagolidindinheoullatetateooth. ). ' H- NVR (300 MHz,

de DNSO) 6( pRMy (3/anifiophehyl)ddstate h&droc?hldrﬂe(v&as shls&endéd&ﬁd(cﬁbr&ﬁ@thar% @ot)( d,

4 58 (gréeg(irtrp% ’Dugolﬁg?)fléh gr'ﬁ%; j’i \U?:gd&d a@Z@%Q S%WJnutgs Ga%d(t
s (o v 8{9@¥'ﬂpm'ﬁw@wﬁ el 3 < @@gfﬁs BORMRERIOH vol )
and heat ed velbwasadtiegfirppwige gt %%r0§mru*tq0dwnwg§ st rapetion mixiurewas ptiradrag (1
vol ) was adgedCdoofhres doats. Alsht@atadesolutibn rof mutnasiund lehloritle t(5ivel) was addetied to
rzgs SI ?Pﬁg”‘:&@ﬁﬂﬁé :dg&oﬂl\%ing ha rthéj:%sulfaﬂt ﬂ1§<tda‘9 ks WatecP@ARd nifu@s. nsr he &1y g?'ﬁane
(70" vol ) w85 s "Copied shd gl will i 12 %T%@@%?aﬁ%apsﬁ ALrOAPER (1: 1)
(5 vol ), aneddeH@rd \ﬂaﬂ@rxﬂ(rsm%%omn frateq {2 ¥plg Ay rﬁﬁ%fg%f“(ﬁé‘s(f’dfeﬂ@@ﬁtaﬁ%ﬁded \\
to 1 vol, aamt thenduel wassconaateded i A0, )Dm'ffHFc((Srml )etas adidsd,alnder winggenas not
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stand for
filter- cakea%?“ﬁva Hedgaciiop W"#B%S §tir rﬁﬁf‘tﬂo & éP ?bo"!)'o ydroghigric acid (0.5N,

2 vol} was added dropwise over 20 minutes. Ethyl acetate (10 vol) was added and the
organic phase was separated. The organic layer was washed with aqueous sodium
hydrogencarboante solution (4%, 2 vol} and brine (2 vol), and the organic layer was then
evaporated to dryness under vacuum to give the title compound (overall yield: 90%w/w).
'H-NMR (300 MHz, CDCls) 8(ppm): 7.50-7.45 (m, 2H), 7.30 (m, 1H), 7.00 {d, 1H), 4.98
(br. s, 1H), 4.95 (t, 2H), 3.68 (s, 3H), 3.62 (s, 2H), 3.54 (t, 2H).

1-[3-(2-Hydroxyethyl)phenyl}-2-imidazolidinone

Methyl [3-(2-oxo-1-imidazalidinyl)phenyljacetate was dissolved in dry dichioromethane (10
vol). Lithium borohydride (2M solution in THF, 4.3 vol) was added dropwise over 1 hour at
20 °C. The resulting suspenslon was stirred at 20 °C for 2.5 hours. Water (2 vol) is added
dropwise at 20 °C over 60 minutes. The resulting suspension was concentrated to 2 vol
and aqueous ammonium chloride solution (7%, acidity corrected with 10% hydrochiotic



solid was dried at 40 C for 18 hours to give the title conpound (70%th).
"H NMR (300 MHz, CDO 3) 8(ppm: 7.54 (s, 1H), 7.40-7.25 (m 21-1), 6.92 (d,
1H), 4.72 (br. s, 1 H), 4.41 (t, 2H), 3.92 (t, 2H), 3.60 (t, 2H), 3.09 (t,

2H), 2.87 (g 23khssd ternatively,
1-[3-(2- hydroxyet BY1Y phenyl - 2-1 ni dazogg di none was suspecgm&'2004/008000

acetonitrile (5 vol) at room tenperature and under nitrogen. Triethylam ne
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was ggggdasagmmgqagywzl SDMBS) @e;sa I B8E o dmwsa@( ) '11361 tﬁgnﬁ e
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(W2002034754, Chem Abstr. 136: 355241 le ) was suspended in ethyl
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vol) was added-(2HarayaajphehylyRimid@sliisiachsbuspertied M DIVFL(E Jol) R Hédtétﬂ of
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S
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gi ve a suspemisites DithiGrohigthaa (1@ volimiab \ddded, o the .ordavicipper W& wathedaiith
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"Cand Apfbiiel 154 hed DEIRIL 78 e“%aﬁsgaﬁoidwaﬂ bpharafes, e

to 0 C and S‘? 49
mai nt ai ni ng ”t!'ﬁéret ‘éﬁﬁ)é‘?@i@%?‘@ tCO“ erder e displyarthegsolie. Methyid-tusfl ethen 616 wol) A

sat ur at ed agquascdsled ahditieosuspénsiomuas lefh to Istend ifefel§ Hows k) rosastempemtlre.afte t he
m xture was sgéddnsRA mfa@rﬂtéa%dmnawt@rseak‘éh@stwa%hé@mn PR-LbagINARGH (@ JofNthet he

or gani ¢ | ay gL yias, ysedo w 1%8@%.@4%9%&&1{%&&&@9%f Sod

hydr ogencar han rated to 3 vol unes.

Tol uene (2 xH‘N%I( Rz, aéﬁgd oRrn): {f SmUZ‘? Jr-Eonéantiapdd (@ dH): 46 (s to
give a cruds, tiﬂ)om1s{b2ﬁ) B2 (b2H).He6 (t,tAH, 3.0D AP NAST TH%H.n) , whi ch was used
w t hout further purlflcatlon 1, 1- O et hyl et hyl

4-(2- et hy' Aﬁeﬂa.@ 'n¥ ﬁ)&hﬂﬁe %ﬁﬂ{ %Méz%i. Pénesowzs %8@ i

2-met hyl = U|no nes

vol) was dagHedis Pighgaty (R, H{cgEhe B Hae (7 efg@rwasTo t he
m xt ur e wer eddeshidrodwise Byer i pénutes. Fﬂ;e (nlxtg@ waf) coaird 1oed °€ @sH umathrneddieayle (1.5
eq); (+/ -)- chibsded{oureevy) vadsosdofed megr 30 tiinubesn A tdagtior( BN wab slived>af)roamd
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of cycl oh ox W ﬂé ftgat\gﬁagla o(ﬂ %[u% gﬁ[@ﬁ@q @r{&? vol 901%%d% water\ﬁrlne q (2
é - x 3 vol). The organic phase was concentrated to 5 vol, ethyl acetate (5 vol) was added
and the solution was evaporated to dryness, yielding the title compound as a cream-
coloured solid (yield: 90% th).

2-Methyl-5-quinolinyl trifluoromethanesulionate

5-Hydroxy-2-methylquinoline hydrobromide (W02002034754, Chem. Abstr, 136:355241,
1wt, 1eq) was suspended in ethyl acetate (20 vol) and a saturated solution of sodium
hydrogen carbonate (7 vol} was added. The organic layer was washed with a saturated
solution of sodium hydrogen carbonate (7 vol) and the two layers were separated. The
organic layer was concentrated to 2 vol then ethyl acetate (2 x 3vol) was added and the
mixture was concenfrated fo 2 vol each time. Toluene was added (2 x 10 vol) and the
mixture was concenirated to 2 vol each time to give a suspension of 5-hydroxy-2-
methylquinoline. Toluene (9 vol) and pyridine (0.68 vol, 1.33eq) were added under



The suspension was stirred for 30 mnutes and filtered over a pad of Silica
Gel (approx 2.5 vol). The filtrate was washed with 10 vol of water and
concentrated under reduced pressure to give the title conpound as a brown
solid, whi gasried through directly to the next

2- N@thyl ﬁ?f plpera2|nyl)quinoline 9 a solution of l.qfé#a ?%ﬁ(%th
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none ( E85) zoI| anesul fonate (1.32
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acetonitrile (5 voI) at room tenperature under n|trogen
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d
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none (300ng2.5 volit The §ltrateswas washadrvitrelhaelod WaderGend cargentaityd andargednced

t enper at urepréé.&i@ét wtheeme Admsdind tak @brévin Solldf Which e ¢hrifefilthligh &Ry | N
nmet hanol i Sto g clear solution I's seeded and solid cryst al l'i zat I on

i's observed ry is stirred 16 hrs at roomtenperature. The solid is

filtered and dr| ed at room tenperature under vacuumto give the desired
sal t. 2-Methyl-5-(1-piperazinyl}quinoline

1- (3- (2- [ 4-T2a elutiph oB:\gu:gmeihyleﬂin iz-memr-?qummlnb?mIcme?rmrmﬁfﬁyxﬁaﬂeniw dazol i di
none my exjrgbandfifs | WE TR thoriiseSinfaftionloe e (57947 vl ThB ik

1-(3-{2-[4 h h | lidi

none, -1 or YRS 41 8 Fabe pel b@apﬁdﬁf%rj;; 4 Y v%ﬁ’ ey H‘Jé%‘é? at
refl ux. TheSoHtiop Was exisacted with athylagelale (3 rVUUa'FﬁﬁﬁHLPF"é‘-’t aysr wasdiaeified with at 40
C (ext er nal art aqueeusasodiah cathonafe solutigrs theh lexadtedwith dichivadmedhane (% tastlevalleduced

to 2-3 vol ufRSdombiitd GFHSACER/IRR Wi dﬁéhoérﬁxbxfagora?e'a t&give BN tIfIB EObolifd hs Ut Y|
ether (10 vcg\l mﬂ a8 (é’dj}j%dz‘%etpg) stirring he suspensi on
C' 1-(3-{2-{4-{2-Methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl)-2-imidazolidinone (E85)

2-[3-(2-Oxo-1-imidazolidiny)phenyllethyl methanesulfonate (1.32 wt) and 2-methyl-5-(1-
piperazinyquinoline (1 wt.) were suspended in acetonitrile (5 vol) at room temperature
under nitrogen. Diisopropylethylamine (1.53 vol) was added dropwise over 30 minutes,
and the mixture was then sfirred at 75 °C for 4 hours. The reaction mixture was cooled to
room temperature, concenirated to 2 vol, and diluted with ethyl acetate (7 vol). The
organic layer was washed with saturated aqueous ammonium chioride solution (2 x 3 vol),
followed by water (1 x 3 vol). The organic layer was evaporated to dryness, yielding the
title compound as a brown foam (70%th).

Sulfate salt of E85: 1-(3-{2-[4-(2- Methyl-5-qumolmyl)-1-plperazmyl]ethyl}pheny!)-2-
imidazolidinone sulfate



was stirred at 25 C for 18 hours. The precipitate was filtered off, washed
with nmethyl tert- butyl ether (1 vol) and dried at 40 C for 18 hours to give
the title conmpound; mp. 170 C.  1-(3-{2-[4-(2-Methyl -5-qu

i nolinyl) nyl ] et hyl } phenyl)-2-i m dazol i di nongcd@hhiadosbs
free-base v&%@%@%ﬂet ely dissolved i ngDCM (10 vol unmes) at reflux. The
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according to the general procedure for the synthesis of cyclic ureas and
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”i
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6H), 3.24 (4.3- 25I3J|e1ﬂ2! uiﬁbﬁin 1 e('&;m hyleh8Ryli-2-imfddkoligiksAdIP! €. 88

" 3-(3-{2-[4- & t!h( 3(’:u(j:jlnr:l]o |ny¥ I’igpl perygjzdll r¥y}ﬂa et §/ }phenyll)lt etrahydro 2H.
.1, 3- oxazin- -one d| hydrochl ori de (E88! é’f e title co ound_ was gqepared in

75% yi el d abtedregringe westampipdely digsol Or‘fﬂlum%%f St 1TB8Sgluten War | i ¢
ureas and cawledriat2és’ | Merhmeth) testtbmtyl ethgr {10ovnlBnds) Was-gdRedwith\dtirring. The
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chl ori de. '\@sheé Rith ity 8 bulyMotRkr-nEMB0 Y0 Vo) BRE afié® at 40 °C for 18

hours to give the title compound; m.p. 164 °C.

Example 86
3-(3~{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-1,3-0xazolidin-2-one
dihydrochloride (E886)

C The title compound was prepared in 81% yield according to the general procedure for
the synthesis of cyclic ureas and carbamates (Method G) starting from 3-{2-{4-(2-methyl-
5-quinolinyl)-1-piperazinyllethyl}aniiine (D3} and (2-bromoethyl)carbamic chloride.

MS: (ES) m/z: 417 [MH']. CosH2sN4O2 requires 416.

'H-NMR (400 MHz, ds-DMSO) 8(ppm): 10.99 (bs, 1H), 8.87 (bm, 1H), 7.91 (bm, 2H), 7.79
(bm, 1H), 7.57 (s, 1H), 7.40 (m, 3H), 7.08 (d, 1H), 4.43 (1, 2H), 4.07 (t, 2H), 3.72-3.3 (m,
10H), 3.15 (m, 2H), 2.87 (bs, 3H).

Example 87
1-(3-{2-[4-(2-Methyi-5-quinolinyl)~t~piperazinyl]ethyl}phenyljtetrahydro-2(1H)-
pyrimidinone dihydrochloride {(E87)



'H NMR (400 MHz, d3-DMBO) 5(ppm): 10.89 (bs, 1H), 8.84 (bm 1H), 7.89 (bm
2H), 7.76 (bm 1H), 7.40 (m 4H), 7.31 (s, 1H), 4.32 (t, 2H), 3.72-3.3 (m
10H), 3.66 (t, 2H), 3.13 (m 2H), 2.85 (bs, 3H), 2.10 (m 2H). General

procedure W%obé)(ﬁ:tﬂ”t hesis of cyclic amde, urea, and garhamete .

derivatives
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t hen added dtRihy I3k owed b
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ddi
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triturated BHj,R8BHBOIHTIE10 fni,i2d). compound was then recovered by filtration
(yield quanti tat i ve).. WO 2005/ 014552 PCT/ EP2004/ 005000 67 Exanple 89

oyt rol i di noReRAhRIPaRdiEr oae*'zeEss%g*#%L@' & fiieD aBRiGC R, | S Saplett Do,
yield accor derm‘@t'weﬂ% g Sraminppherydciidr@-methyl ﬁﬁl;"“?%lf'}réﬂ’l'%eréﬁi“ﬂl%‘l'a'@‘ ani de,
urea and ca(Ds)mat¢heiecovesponelingpdihgdro8hlanide splie staArling fdrir 1-(3-acetyiphenyl)-
(12 gEt hY![ |52-‘l bl%h%&)ur@a@hﬁ@&%aﬂﬂdseMQMH( Met hod H) starting from
(3 rory ?gil?f f i Y ﬂ§e81 | BB é%{i Blifba drpRyise fo,2 stizel sfion of a 1-
C26H30N402 47 Pé'§n¥i13%rcyci'ﬂamm? Lieger pripamgte ( %{%Bﬁ?"c”’%mﬂh@% atQ ),
8.8 (bs, 1HG. Th86sdililon 2k ; siiredll férs1 hi &) room mmbature Khen dilGed (eth 1 H),
7.40 (t, 1 Hibnlorbmathah®sind Wabhed Vit shratdd Hueols 86iufidiber NaHB0,, a2admatédld,
%::?) ' ‘;’ g‘;’ (équegl'ig sol§t|o7n 01( Rﬁ-l40l2£hd bﬁ*ne aﬁd %he@n”bne%%ver%&l;%d b‘?he §<L_Q|tion wgs (m
) concenfrated under reduced pressure. The crude material was dissolved in
C E dimethylformamide and 2-methyl-5-(1-piperazinyl)quincline (D3) (1 eq) and Na,CO; (1.5
| eq) were added. The solution was stirred for 2-4 hrs at room temperature. MeOH was
then added in equal volume with respect to dimethylformamide, followed by NaBH, (2 eq)
and the solution was stirred for 15 min at room temperature. The solvent was removed by
means of an SCX cartridge. The crude material was purified on SPE cariridge (Silica)
eluting with a gradient from dichloromethane/MeOH 998/1 to dichloromethane/MeOH 98/2
affording the final compound (yields ranged from 39 to 71%).
The free base could be converted info its dihydrochloride salt by dissolving the compound
in Et,0 and MeOH and adding an 1M ethereal solution of HCI (2.1 eq) dropwise. A yeliow
solid precipitated and the suspension was stirred for 15 min. The solvent was removed
under reduced pressure affording a crude material which was ftriturated with ELO. The
final compound was then recovered by filtration (vield quantitative).




(q, 2H). Exanple 90

1- (3-{1- Hydroxy-2-[4-(2-nethyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-
azetidi none di hydrochloride (E90) The title conmpound was prepared in 39%
yield acc | t he general procedure for the synt f i c am de,
urea and 3%‘?%033(&{4552(16“ vatives of 1-(3-am nophenyl)-2- Fﬁﬁﬁq& St

(2-met hyl - 5-qui nol i nyl) - 1- pi perazi nyl | et hanol ( Met hod starting from

1- (3-acetyl phampled g9 2- azeti di none (D10) and

2- net hyl - 5-

2528107 14 ‘?@S?fi‘i'??ﬁi“)@r’kﬁﬁk’[ 536‘"?91?59" 1—8‘%@%%%‘%%&@8 A
8.84 (bs, 1WI§“ dinong dihydrochlg 1 H, 7.51 (s, 7.40 (t+bs,
2H), 7.23 (he title)gonmpolBd(whs nrepblredax 3%%(3&1 adcorfing & e Q@eral ]_Jﬁ)cgdlﬁe gor3. 2

(m 12H) , 3iHRe%yhthesig df cydic Sfidd)ures3id. cabemiand Gerfihtives of 1-(3—amtnophen‘}9r}é2 4-| )o1.3

3-(3-{1-Hyd ﬂg.ééfh gL my§ Aeréz.ﬁwbm%dn gmbgo&m'swlﬁglﬁem ,
3436y, o Lol RelirS oy qvla?*'nee(ﬁ%??i’ﬁ?ﬂes.“’isofriyc{?i :

ani de, ur eaWn@@dWBeﬁﬁit[M F"rzal"lattN@eéqu'fesl 4303- ani nophenyl ) - 2-[ 4-

(2- et hy| - 5UHGNMRO (400 \MINz, Ds-PIMIDRS(pE): 1e2 ieen oH), (Ve (Hso dHI)7.88 st 2Hiig 781 gen

% Ergt ﬂ;ftél e Y3 (s, 1119; ﬁsai{e’dxlm)nﬁo %é‘z )(Dhé)(b@nm) 7.20 (d 1H 36 bs, 1H),

C25H28NACE %E.‘jrjgi'ﬁ%@/ 1%%%316(@66'(' %g@rﬁ'@o@a&pmﬁ 052071y |

8.8 (bs, 1H%2H)-89 (bs, 2H), 7.76 (bs, 2H), 7.44 (m 3H), 720(d 1H,

64(bs 1H) 5.21 (dd, 1 H), 4.45 (t, 2H), 4.06 (t, 2H), 3.76 (bt, 2H),

? {iwdgmlew5(bs 3H). Exanple 92 ' ohenyl )2
en -2-

| @L dazol i di & r?ﬁ'%?’%?g&% HP& m hgr% @BW%?}B%%@WE@BBZ/ 008000 68

Thé title ct#RYd H'F ﬁ( 26% yi el d according to the general
procedure f&he tltlh@omunés\rag psepared in 3% rieldeaccarding teribie @gnerahpibeeddes fovat i ves
of 1-(3-am m@l@bmnyéua ofeylcic afielBtdaydnd Tadamat datybiives-odifpsramdnophbhyetApnol

(Met hod H) bR 1!p1’p nétﬁmméthooq %laﬁif’fﬁgo}rbuﬂ'ﬁ@.% ér)yl)a”d
? aaé?}rit%@ i m( ﬁ?% : Wﬁg%

2- et hyl - 5- 43
C25H28NECR E%“g)pp 2 (bs, 1H),

zma
8.8 (bs, 1HyS: tE%mlwé'f[MHﬁ] CﬁHiL@ﬁngregmB 7.43 (dd, 1 H), 7.40 (bs, 1 H),
7.33 (t, 1 H-NMR @60 MHz, B-BMS®. ffpni)b40.34 (ds) 1HE 8B4 bs, TH), Iﬂ)g‘l (b§.2H}, {.ad, 1H),
3.84 (t, ZF%T'\/%?%(H‘%& 1[-%"')’40%4-_6332!% t.0% (4,9, 7.25 &4 (Dse.381ds, 1Ry g, 93

1302 L4 (M abyd 1 O D0 QYA Do g 3y

- pi per azi ny
Example 91
3-(3-{1-Hydroxy-2-[4-(2-methyl-5-quinolinyl)-1 plperazinyl]ethy!}phenyl)-’l 3-
oxazolidin-2-one dihydrochloride (E91)

( The title compound was prepared in 34% yleld according to the general procedure for
the synthesis of cyclic amide, urea and carbamate derivatives of 1-(3-aminophenyl)-2-[4-
(2-methyl-5-quinolinyl)-1-piperazinyllethanol {Method H) starting from 1-{3-acetylphenyl)-
1,3-oxazolidin-2-one (D11) and 2-methyl-5-(1-piperazinyl)quinoline {(D3).

MS: (ES) m/z: 433 [MH"]. Cast2sN,O; requires 432,

H-NMR (400 MHz, d;-DMSO) 8(ppm); 10.3 (bs, 1H), 8.8 (bs, 1H), 7.88 (bs, 2H), 7.76 (bs,
2H), 7.44 {m, 3H), 7.20 (d, 1H), 6.4 (bs, 1H), 5.21 (dd, 1H), 4.45 (1, 2H), 4.06 (t, 2H), 3.76
(bt, 2H), 3.7-3.2 (m, 8H), 2.85 (bs, 3H).

Example 92
1-{3-{1-Hydroxy-2-[4-(2-methyl-5-quinoclinyl)-1-piperazinyi]ethyt}phenyl)-2-
imidazolidinone dihydrochloride (E92)



(E93) Di hydro-2,5-furandione (2 eq) was added to a stirred sol ution of
3-{2-[4-(2-methyl -5- quinolinyl)-1-piperazinyl]ethyl}aniline (D6)(1 eq) in
tol uene/pyridine (3:2) at room tenperature under an inert atmosphere. The

sol ution fied for 30 min at room tenperature, pheRphdoiaghated in a
mcromve%@géb 5 Personal Chem stry dgnrys'  Optim ser, g(g 170 C, 20 mn,

4 cycles), diluted with dichloronethane and washed w th a saturated aqueous
sol ution of ThdHfid comp ohhﬂ %saﬁ‘r@pér@@ih 25%, %I&Mﬁordﬁm?ﬁ%e g'éhéral §Qicé|c§dr@|?orwa5

concentrateg u Bls g aH‘E EFéraeand {,‘%gld?l _AE SPE
oa. (B SRegs (i Bl f | M%g{‘gg/l
S?LH&EF}J@QH@M@#% wﬁ?aﬂmﬂ 7R st wtv& Wirhe
free base weimidaneldinened(D18} and 2@@%%1'@@!3?%?’)’]&%"@5']‘% (EB?Q di ssol ving the
conpound i NMSEEAPhOA3NEEH TacdHatdDngqairesl4det her eal sol ution of HO (2.1
fegz f;oﬁq"“ns@* [FI]lﬁR @?d itz 860bw@d§ra@fg i {0ad @4, AndaBhiss, ¥y Pear ﬂgn?wﬁ?ﬁt (b, ed
crude mat er%@l ?\ﬂ/ﬁ(@% ﬂ?&s |(F§ 5'33‘(1{,"1?1% Z%qug? %’ﬁasﬁ% %t_lftqu b@oﬁ%bund

MS: (ES) (%14 @dotiiide 81942%?@4 EZP@-&*UT PO<My 3 3 t200 Mz, d5-DVBO)

5(ppn’) 11.1 (bs, 1H) 891(bs 11-1), 7.94 (bs, 2H) 781 (bs, 1 H), 7.49
,7_:_,&4“;@93 H, 7.37 (d, 1 H, 7.22 (s, 1 H, 7.18 (d, 1 H), 3.73

bin, 2 2. 89
Ebs 3H)H) %&’ -gi’ mﬂﬁﬁ)s néﬁ?ﬁpﬁ!pﬂmzmﬁ]eﬁl}ﬁ)ﬂbnﬁﬁ S-pyriclicditBdiatd -
N-(3-[2- 4 )Chl or o- 2- et hyl - 5- qui nol i nyl ) - 1- pi per azi nyl{l!.ﬁzt hyl } phenyl ) acet a
m de di hydB!bYﬂﬂfP*@ﬁrfd@n@Egﬂ)@W twas| added rip cu Amafascligioa pefr etR-14n(2688ty)Sel d
accordi ng tqluﬁoh@!)geplﬁé@lzmmmﬁ}ﬂ}éumﬁef(lDB)(1t leg) pinepeloaeipyridiot (he) adatl desn :

(I\:b?\glofjngl) )t§ r‘é{ugk? gf'na l{e?t' E?naoglsl I?%l ‘Pﬁé) sglum?rt L) ggrred for 300 mlra at r?\?g; (ES)
Mzt 423 [ NTPoebiEp i P ed kﬁi\?ﬁp{ﬁ‘% #E'C?' SEEE
RN SR s @O% g cm i, 5‘305(01% G rombtags B wasagf )
H), 7.58 (dyithla Ejturafed3aquedus Solbbion of. I8, and DHire atd 9ién(diied vk NabCB. Zhe bm
10H), 3. O7ofifeh whs 'dbnce?‘rtrszd( §ndeP Fduced Breséifre. PHE) erudOnfiétd Whd IRdfied on
E_CT/ EP2004/ Q:%ﬁr ﬁ-ggwrﬂnth radl t f{om dichloromethane/MeOH 99/1 to -

(3 L2 L e s
pi per azi ny|J&HAFYTSP VP? ng mRPHRAInGEH ¥FiPde (E95) The title
conmpound m@eﬁmpmedvasmmﬁeﬂ%ﬁ igtodisudihysigochlosidersélhby dissaldoa the caompoundpt e E43
gt ?rz t I[ 29( y%r{ﬁ a?dgF MeOé-IE ?anda?dgn%;ﬂn 1 gﬂbethereil solzglfol; of HCI %2 1 eq) dro Wlse A yeliow D18)
s f the's tirre:
fggw Pgtshineaefrf: 5 E;i presEure aﬁordiwgga ?% mggsnal wéh §q\faksﬂ1r§lurate wil Z(j%g give 2HCl
the title compound.
MS: (ES) m/z: 429 [MH"]. CzsM2sN4O; requires 428,
H-NMR (400 MHz, ds-DMSO) §(ppm): 11.1 (bs, 1H), 8.91 (bs, 1H), 7.94 (bs, 2H), 7.81
(bs, 1H), 7.48 (t, 1H), 7.44 (bs, 1H), 7.37 (d, 1H), 7.22 (s, 1H), 7.18 (d, 1H), 3.73 (bm, 2H),
(' 3.59 (bm, 2H), 3.48 (bm, 4H), 3.33 (m, 2H), 3.19 (m, 2H), 2.89 (bs, 3H), 2.80 (bs, 4H).

Example 94
N-(3-{2-[4-(7-Chloro-2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)acetamide
dihydrochloride {(E94)

The title compound was prepared in 65% yield according 1o the general procedure for
the preparation of the amides (Method B) starting from 3-{2-[4-(7-Chloro-2-methyl-5-
quinolinyl)-1-piperazinyljethyi}aniline (D18) and acetyl chloride.

MS: (ES) m/z; 423 [MH"]. Ga4H2rCINLO requires 422,

"H-NMR (400 MHz, ds-DMSO) &(ppm): 10.68 (bs, 1H), 9.99 (s, 1H), 8.53 (bs, 1H), 7.80 (s,
1H), 7.65 (s, 1H), 7.58 (d, 1H), 7.37 (d, 1H), 7.28 (m, 2H), 6.97 (d, 1H), 4-3.2 (bm, 10H),
3.07 (dd, 1H), 2.74 (s, 3H), 2.04 (s, 3H).



H
|_|)

NVR (400 MHz, d6-DMSO S(ppm: 10.69 (bs, 1H), 9.80 (s, 1H), 8.53 (d,
7.79 (s, | H), 7.58 (d, 1H), 7.33 (t, 111), 7.27 (s, 1H), 7.15 (d, |
H) , 711(d I , 7.05 (d, I H, 3.7- 3.2 (bm 10H), 3.09 (dd, 2H), 3.01
(s, 3 H . Exanple 96 PCT/EP2004/008000
M M (ﬁ‘ﬂx{‘?‘? 2-[ 4- ( 2- rrethyl 5- qgi nol i nyl ) - 1-
pi pera2| nyI ] et hyl } phenyl ) gl yci nam de di hydrochl ori de (E96)

Di i sopr opy| etany |@|g5ne (2 eq), Nal (2, eq) and 2-chl oro- NN\-di net hyl acet am de

(1. 1eq) vvew _ __ e{g qt'ﬂ% |rred sol ution of
3{2[4(7(: if’lln %“ yl}aniline (1 eq)
in di met hyI'?'B‘?rﬁﬁ'W H{%‘? f?ﬁcﬁ’%’pc{a{']&ﬁb%%% lrfé nosphere. The
sol ution vva'B\es!ittlerCF%Pled V@W@P%ﬁ?d 6'@% Yipldivsing @ sipifay errcedivs te exampieiEAY

means of arst&f Temtd-{24¢€7-Chlveo-2mediyiFejuanotiaf)- irpiperpeinyifatimdianiineSEA8E and r | dge
(Silica) %é{hér{&um@hcmorﬂéadl ent of d| chI ororret hane/ MeOH 99/1 to

di chl or onet rt q{. 2§€| %pound in 38%yield. The

PR
free base S ‘converted t he
conpound i nH WBG‘*%M"%@Q‘PM%@S QQH’B aeg’r’ f @J{M@P@z 1584 %gﬁi‘@/ (5 2.1
eq) dropwi sk), 25§ ¢, 116l 7.8 (i ﬂ'l)p?é’él(ﬁl tHit 845 &hd HhE 1 UdpHs T 6a (dalH)ss. Ffred
for 15 m n.34d, agHKarUgmszl—r)eer’ve;MHyM(s,rMuced pressure affording a
crude materla which was triturated wth Et20 to give the title conpound.
M5: (ES) m 4?6 M—I) C26I—132C] N5O requires 465. 'H NWR (500 MHz, CD30D)
S(ppn) 9. , 1H), 7.90 (d, 1H), 7.62 (d, 1H), 7.45 (t, 1
H), .32 (u@, @maethw-hﬁﬁ?n@% (Zing}wl-&qyb\ ip)-14" H), 4.37 (bs, 2H), 3.85 (bd,
3 65 p(i.imraznAjrl]ethg’a};ﬁfénwglycmhbmdéadmﬁdn(dnhloriZH)(Esa 25 (dd, 2H), 3.06 (s,
BZbNiat 3. 02 |30|§'0‘?Iet I P lapd Pchloro-N N-dlmethylacetamlde 11

(£97) ” EDOHEF® pddad ﬂfmﬁ%sfo f"ie'q% Qoaﬁ@‘ o S e AR ‘ﬁ e,
(D3) (1 eq) PipsrazinyBethd@ndieg (tat) laM'ryewfoamgmfdferaéJO% IR ALUET under an mert
[ 3- (1H- pyr atodsphetel Yhé eoiylidnaeast sticred dord2 (rEEOHO°L, thendh® soivertiwestrapbfedrbyani de

at roomf t eFRenalofA SOXErRYel TRE tcrtf&%rmﬁﬁhﬁrvlﬁas pitfies @hvemit ca% efl bé
neans or a I’ roriage
(Silica) elré“@ﬁ%( g‘? P%% ﬂﬁhgﬁhé%ﬁﬁ%)lgrggynﬁﬁ]g#gk ;ﬁ"é%ﬁ ob/2

di chl or omref® %‘E‘%I\% aéggargpo&:pfi e title conpound .in 74%yield. M5

(ES) m z: Zbe fiekbase was CeaveBNdgo nte@uhyd@@hmqe salihy2digs\ing: & xompound in

PCT/ EP2004/E8Q8880Me Dbt arf&éWRa A0 O MtheredlioluBion 8I(RENE.1 8q)3dofwise. Weliow. 93 (d,

1H), 7.75 GOy ip ec?!: ens \@gs ﬁ'redli'd}fl ?m|$8T sol ré'ﬁ 4 1H),
5037 (rln %‘i}f ag %1*“95 ife"aéhg'c @@%ﬁ Btog ’

the title compound

MS: (ES) m/z: 466 [MH"]. C2sH3CINsO requires 465.

"H-NMR (500 MHz, CDsOD) (ppm): 9.19 (d, 1H), 7.95 (d, 1H), 7.90 (d, 1H), 7.62 (d, 1H),

7.45 (t, 1H), 7.32 (bs, 1H), 7.25 (bd, 1H), 7.19 (bd, 1H), 4.37 (bs, 2H), 3.85 (bd, 2H), 3.65
C (bm, 4H), 3.80 (dd, 2H), 3.45 (bt, 2H), 3.25 (dd, 2H), 3.06 (s, 3H), 3.02 (s, 3H), 3.01 (s,

3H).

Example 97

2-Methyl-5-(4-{[3-(1 H-pyrazol-1-yl)phenyl]acetyi}-1-piperazinyl)quinoline (E97)
EDCeHCI (1.5 eq), HOBt (2 eq) and 2-methyl-5-(1-piperazinyh)quinoline (D3)(1 eq) were
added sequentially o a stirred solution of [3-(1H-pyrazeol-1-yl)phenyljacetic acid (D19){1.1
eq) in dimethylformamide at room femperature under an inert atmosphere. The solvent
was removed by means of an SCX carfridge. The crude material was purified on SPE
cartridge (Silica) eluting with a gradient from dichioromethane/MeOH 99/1 to
dichloromethane/MeOH 98/2 affording the title compound in 74% yield.

MS: (ES) miz: 412 [MH']. CasHasNsO requires 411.



2- Met hyl -5- (4-{2-[3-(1H pyrazol - 1-yl ) phenyl ] et hyl } - 1- pi per azi nyl ) qui nol i ne
(E98) A | Mtetrahydrofuran solution of borane-tetrahydrofuran conplex (3
eq) was added to a stirred solution of

2- met hyl - Sy64ndshpsséH pyr azol - 1-yl ) phenyl Jacet yl } - 1- pi pai@@iolohatié nol i ne
(E97) (1 eq) in tetrahydrofuran at roo#g tenperature under an inert

atmosphere. The solution was heated to 60 C for 3 hrs. An aqueous 3N
sol uti on of 11-H&Ml=¥1\/amoaﬂ!dad3m9 S(byem): 836y, 1), NS (Gt1H)r BAS dd, )OI egaenat ure
for 12 hrs.7Eg8sSAhyome #as ’EBV(?dH-H”ﬂ@:E t, iRy %rﬁﬂsvro@ (@, %

HE oo
yierd b ?@@Mfﬁeﬂ?%o q‘%é%ﬁ%%ﬁéﬁ&?ﬁéq T CotmhBid o can

© 1H- NWR (300 MHz,

CDCI 3) 8(ppm: 8.35 (d, 1H), 7.90 (d, 1H), 7.70 (d, 1H), 7.70 (s, 1H), 7.65
(t, 1 H, 7Egdmpe 98l H), 7.50 (dd, 1 H), 7.35 (t, 1 H), 7.25 (d, 1 H), 7.15
(d, 1 H), 72%*'6%5'(41{2%*(1Mﬁlzﬁm-ﬂpﬂlﬁny!]ath%ﬂ 1-pipefddinylfgutholiné (£98) 8), 2.70
I(\I-S’ 33H)2 4- Fe %drgfuran olytion of boran -tetra rofuran com Zplex ci) ded t
|d(e (EQQ% étll’l?d uﬁ,@pﬂ f g{s I¥yl-5 4—?]%—(1 pyra%ol f)phg !]%cetyl¥ p?per inqum
4-(6-fl uoro(E@métem)|lnaetﬁ@nyameﬁma)t -reo; teeperafuie dedeb ) | ingré atnespkeigr dhef

5- br ono- 6- f$c|imtromf\%esmteﬁltq60nOIfmnﬁahr(kareaqueElhm.‘BMBoled of HAINHS,adddd Bnd the 103-
g u?v2§35 9) soludtiohWWhdTBf tn_&nipleRAI8 Zbin 62 A ophe! %&\%ﬂ( Qvg%%rrﬂ edluﬁderht ol
) SRR L8 i e et e
tol uene (3. @'ﬁﬂ‘)“%'ﬂé‘z 1Y¢ided at 120C for 20 h in a sealed tube. The

- m xture wasMBo(ES}dvVE:BBdMHI It EableNataguises3aT. partiti oned between et hyl

agr(et ate and1|—bNMRe(3OG_M123mmH)@(dpﬁﬁe$35Vﬁ§ 16,1 7290 @V q?)smb wmeyA Al @, nfi | tered

Ea AT S T

ourl ess
solid (0.278g048%e Hb3%9|(€1’6 346 [MHL. Ct 9H24FN302
requires 345. --1H NMVR (300 Mz, CDCI 3) "(pprr) 8.55 (d, 1H), 7.80 (dd, 1H),
7.40-7.2 (nExanp 13995 2.9-(m 8H), 2.65 (s, 3H), 1.5 (s, 91-1).

6- Fl uor o- 2- " n

chl oride i nﬁzé Eﬂg F?Wbﬂﬁw 5\5%@02@1&@%%%5%@?8%%@fbfcgi;a_m-r%d(‘egg)e

di et hyl et hyl - 4- (6-f1 uor o- 2- net hyl - 5- qui nol i nyI? 1- pi per azi necar boxyl ate
(0.178 g) ihl1- ddh%fha(héhs(u-(ﬁtﬂ}'ﬂm-zﬁn@)" inelinyil)-1-piperazinanacbagriatear med t o
room t enperARiittgrean G-bromoGriadrd- Dmeilﬁlqhmolﬂee(omemt Bhermmjlicdaam r87(8L 213k n

lz/:fneacet am

vacuo and pargide ned.diabigeny Iaﬂb'iSQrﬁﬁn%c% @;s%? nP)t PRfA2Y1PCM
PCT/ EP2004/ r@@%ggﬂ g, ‘R%?f’ﬁ%“ﬂ% e*ﬁ%ifé@r%% § é‘@ "Qﬁ A EEFEIRG. to
afford the garqgnat ec@rﬁa@‘ﬂ}ﬂ‘ﬂ rﬁj‘ld tolyer 3y§ qu)jyuere stirred at 120°C for 20 h in a

sealed tube. The mixture was cooled to rcom temperature and partitioned between ethyl

acetate and brine. The organic layer was dried over sodium sulfate, filtered and

concentrated. This crude product was purified by flash chromatography [SiO, DCM- .
C MeOH (99:1)—(90:10)] to afford the title compound as colouriess solid (0.270 g, 65%

yield).

MS: (ES/+) miz: 346 [MH"]. CigH24FN3O; requires 345,

~TH-NMR (300 MHz, CDCl3) O(ppm): 8.55 (d, 1H), 7.80 (dd, 1H), 7.40-7.2 (m, 2H), 3.5~

2.9 {m, 8H), 2.65 (s, 3H), 1.5 (s, SH).

6-Fluoro-2-methyl-5-{1-piperazinyf)quinoline

A solution of hydrogen chioride in dioxane (4M, 4 mL) was added to a solution of 1,1-
dimethylethyt-4-(6-fluoro-2-methyi-5-quinolinyl)-1-piperazinecarboxylate  (0.178 g¢) in
dioxane (4 mL) at 0 °C, The resulting mixture was warmed to room temperature and
stirred for 15 h. The mixture was concentrated in vacuo and partitioned between aqueous
sodium hydroxide solution and DCM. The combined organic phases were washed with



M5: (ES/+) mz: 246 [WMH]. Cl4HL16FN3 requires 245. 1H NWVR (300 MHz, CDCl 3)
5(ppm: 8.55.(d, 1H), 7.80 (dd, 11-1), 7.40-7.2 (m 21-1), 3.5-2.9 (m 8H),
2.65 (s, 3H).

6- Fl uor o- {4-{2-(3-nitrophenyl)ethyl]-1-pipe ol i ne
N, N-Di i soépggy%ﬁgl amne (0.15 n; 3;eq) was added toﬁéﬁtp?éh{@gdr?ﬂo

2-met hyl -5-(1- piperazinyl)-6- quoro quinoline (0.075 g; 1 eq) and

2-(3-nit ro@hﬁé‘ﬂnﬁ@b@é’ﬂ smﬁﬂﬁwéﬁﬁmbﬁtraf% #Brd0Be title uh8 (198 mg,
di met hyl for g&;/'nﬁl Z& . The reaction m xture was heated to 100 for 10
ar I '

hours. The tion trated der reduced pressure, diluted
with water M3 &R B 26‘{5['\%)%?((% 'ﬁL 'Gsafﬁﬂ”' H'gct ed into ethyl acetate (3x3
m.). The orge¥iie (N%WFZSCQ@hkS@D 5i8RSd(d. tihl). éB0dddr1tHodAdhm. 24).3.529
concentr at ¢d, 3H)ieB5(sduyed pressure. The crude was purified by flash

chr omat ography on sil | ca gel el uting WI th a gradient from dichl oronethane

to dichl or a ound in 42%
yield (0. 0 rl-o- S fﬂ”rd[z @ﬁgéﬁ:h%ﬁ ! ’P&%@% &%pl res 394. ’
3-{2-[4- (6 Bmmﬁy ing (1P 1Bk %fﬂ) wes #Aded 49 ignFPtian | 3-Eethvi-a1-
sol uti on opiperazinyl)-6-fluoro quanollne (0.075 g; 1 eq)} and 2-(3-nitrophenyl)ethyi methanesulfonate

6-f1 uor o- 2ymat(bywk; $4( hﬂd(r@etmlfofrﬁmhs@mmeﬁmyme ilea@tmerrmuramb}sqwawal fone

(0.05 g; i Bﬂériorﬁ%? aﬁ‘f?% dhrk cf%l[oﬁ(\@ﬁs {i’teﬂé B c%ﬁ p%gﬁgfr@ih%ﬁ of
ron powder or1.d nWater (3
iy The r@’égf”éﬁ’(é 3 i) and,Btpeclmig 29 exeied df P S iatrias A Oabth oreoR

armount s of layersnwerewdemnbipedt diied) omsodmr@cﬁﬂfatﬁdanchmmwmed hinsier dedy@®do5qg; 7

GQ) added pressurOTlid omde dutlsi M@ificd dy flasic chromatobrephy ecsiicangel Neixtrgr witnas

| ed f il i L
ed to pRARNK ﬁmeaieﬁ[woﬁqe@r%e o Eh@rﬁ&gnféﬁu'aﬁg-n%tﬂ\ﬂnb'd Itsfs%e fdr&.ﬁf% }@rs (5 i)

f ltrate S _con %O/a ’g 4”@? 5) reduced pressure,
and a sat uFSTRAUND 1423 Y818 0-0°8%n of sodi um hydrogen carbonate (2 ni) and
extracted M$ Dz 3952dMitle Co4BaFRe leauitgse3®onbi ned organic | ayers were

dried over sodium sulfate and concentrated under reduced pressure to give

the title Q-Qﬁqlpﬂﬂ'ﬁubfb- hnlishain ﬂaerdi‘ﬁn I](e yaRlihe 365 [ 'VH]

E:rznz HiEl)M rg%gfu{’eso x uor E" 22—@2& yl] E\Erpaémg}gu ne (Jﬁ_)]% 6 ZBCSO
(m 2H), 31 gq)zmgn?t ol @mj_) wgs fgd?d( d ome toza ﬁgsRegsm of irgn powder 0.05g; 7

N- ( 3- ( 2- 14eq)GnElaponani@n chiptige (%Oﬁqgu'irmj) iimwater (3 mL). The reactants were heated at

pi perazi nylehgt forl B pheny | Wit edabike an(dﬁﬂ&) ofThen t{do’inkl@r Qt@fﬂp ; Wagqpeagared in
LBy el BRRBhhg, lérﬂeﬁftﬁg‘% %qLQ{deH cmnhgrahé)ri @%%q;ie Elé%rﬂﬁh ng from

3-{2-[4- 6 d
acétyl[ CI(‘1| u‘groﬁ/@m g4y ragm '1169/'3@ iﬁgj‘te%ﬁ?e—ég?ﬁl\’ﬁ'ﬁ' e1EI?|?NI\/R

(300 MHz, was mmtrae pifer @dgged pressursd) diluedseity water | mby). argl waturaay 7.53
I(dd, éH)17 dqubdug solutior) of séditifh Kyatsogehdarboriaidq2 (el) ahd)extrdctdd irtd ethiiHicetdle 93 (d,
25?)5 | 0145 }Ell.f"'% 8‘%"%6%“ :grgéﬁEWaygllé')werg dfiét &er scdilim s SS ahd contEhtraty
er reduce pressure to give the title compound in 91% yield (0.04 g).
( ) MS; (ES) m/z: 365 [MH]". CaHasN, requires 346,
) 1H-NMR (300 MHz, d-DMSQ) O{ppm): 8.50 (d, 1H), 7.80 (m, 1H), 7.75 (m, 1H), 7.60 (d,
1H), 6.80 (t, 1H), 6.65 (bs, 1H), 6.80 (m, 2H), 3.3-2.8 (bm, 12H), 3.15 (t, 4H), 2.75 (s, 3H).

N-(3-{2-[4-(6-Fluoro-2-methyl-5-quinolinyl)-1piperazinyljethyl}phenyl)acetamide

(E99)

The title compound was prepared in 78% yield according to Method B for the

preparation of amides starting from 3-{2-[4-(B-fluoro-2-methyl-5-quinolinyl)-1-

piperazinyljethyl}aniline and acetyl chloride.

MS: (ES) m/z: 407.5 [MH"]. CasH2FN4O requires 406.

1H-NMR (300 MHz, d~-DMSO) &(ppm}): 9.67 (bs, 1H), 8.50 (d, 1H), 7.73 (dd, 1H), 7.53

(dd, 1H), 7.44 (d, 1H), 7.46 (bs, 1H), 7.39 (d, TH), 7.19 (t, 1H), 693 (d, 1H), 3.17 (bs, 4H),
2.8-2.5 (bm, 8H), 2.64 (s, 3H), 2.03 (s, 3H).



72 Exanple 100 N-(3{2-[4-(8-Fluoro-2-nethyl-5-quinolinyl)-1
pi per azi nyl ] et hyl } phenyl ) acet am de (E100) 8- Fl uoro-2- Met hyl -5-qui nol i nyl
trifluoronethanesul fonate A solution of 8-fluoro-2-nmnethyl-quinolin-5-of

WO 20020 103 ng, 0.58 I d d 1 elsl th
E4 m.) wag'%clggq)mé%s rrgC and trn::)fl)uggoneltoﬁglr\elszlefgnl gjpg%r‘\/ﬁi’%og@% {)ﬂlgnﬁ) \7/25

added. The reaction m xture was stirred wunder an inert at m)sphere at room .
terrperature for 1 h, then poured into water and extracted *Into; ethyl

acet at e. amﬁf | c layers were conbined, dried (sodiumsulfate) and
concentrat reduced pressure. The crude g&urlfled béﬁgl ash

chr omat ogr 2 %‘%F"ﬁ%‘é‘zdﬁ thylss-gpinglinyi}- piretazinyilstwiinhenyliacetmidance (4: 6)
affording (El0)title corrpound (134 nyg, 74%y| eld). 1 HNWR (300 MHz,

d6-DVSO) 8(ppnm): 8.31 (m I , 7.85 (m | , 7.60 (m 2H), 282(s, 3H).
4- (8- Fl uor g-ptadrelh b;z Eﬁﬂ%)o'ﬁémgﬁ%ﬁﬁaé carboxylic acid
tert-butyl | at 52
ol )+ cesAHEE B "g@u g &ﬁﬁ?ﬁzﬁiﬁaﬁmrﬁ@ SEETY ey 0. 06
mmol ) and PRyr#iney; @(dﬂ}é—herﬂ/l sishlopametaane  1(41' mb) @At 1ppPledgatong?d 6C 13nenol )
wer e addedtriflooramsthianésudfonio fanBydride §t4a- [i-) mets lagkded - Thgueadionnyilkiure was stlrred
trifluor Onﬁﬁm%sﬁbﬁ%ﬁbgpﬂé@%t "@bm erfpbratIR Jor 11Nh! HeHPWRIrddl indo Waler YRder an
i nert at moshlel G imHeniSASINOPrHE SLIE o \%aeréo%@eg GRLd oot glf.i%ge urs.

The reacti erature an

sat ur at ed aRflietnserigied | Bifept redéﬂﬁ?ﬂ)nﬁ’rﬁ?ﬁ"\g Pd &GS r%‘f%‘ﬁl 'Pyntfl?SBt hyl

acet at e. Thwomaigarsipby lonysiice g%r%ufu:\g ithnasbiyl acatﬁﬁaewc(otiemn@rﬂwléffatdm)g thad

concent r at fifle bOfpbusice(iBactl, paessad)e. The crude was purified by flash .
r.omat ogr | n t (2:9)

S ordi ng 1RAMFERCE “@%%3’58’2"‘&?’636% Sgtubyt B0 GETBLEPSIR M08 Ry

CI9HL4FN3OBM)- requi res 345. 8-Fl uoro- 2- I\/bt hyI 5-pi perazin-1 yl-quinoline

4- (8- Fl uor o- 2- Met hyl - 5- qui nol i n-5-yl) - pi perazi ne-1-carboxylic acid

tert - but yl 4¢&FRiord-2anethyl-5-quikélinisoll)pipaazitiesisedrisetylicracld fertibwbybester( 0 5 rrL)

and HCl (2 ﬁcmhg {1efhy ﬁl}"pﬁﬁlréﬁrl?eé‘rbbﬂlatg'é@(ﬁfd D'l et Sondie! 28

2ol Ta_tha Mo e, Pt aeiad T ) 0B AT AR 212 sl e it

sol i d that Mda®
(pH>10) antTeirarative EQimg 413 mrelhwetenhasded 1Fhé %ﬂ“g’"&ﬁl‘%f $-Hyere- 2waa§hsd15r ed
(sodi um  seifditg)triduntorhbibanesulipaten(1@éd g db43 renhiciadoliers USentt)urdéf an d t he

title conpgemdimcaBher8DThe R%itnahisiure WaS stirfed)at fiix fot4OhduM The réafibi RS

gegluh(r)reg %@i?& Hol?d éo (%’"f éenepfr tuuie anﬁh%uen[:k)wed[ Hsm a saturated aqueoy Z}soiutqul%lor ne WO
2005/ 01 455@’“’@@1"3"@@?&5‘ B &g Gsthacted into ethyl acetate The ordgmﬁ: Iayers \n}/ combmed
dried (sodium sulfate) and concentrated under reduced pressure, The crude was purified
by flash chromatography on silica gel, elufing with ethyl acetate-cyclohexane (1:9)
affording the title compound (50 mg, 34% yield). MS; (ES) miz: 346 [MH"]. CyoH14FN;O;

requires 345.

8-Fluoro-2-Methyl-5-piperazin-1-yl-quinoline
4-(8-Fluoro-2-Methyl-5-quinolin-5-yl)-piperazine-1-carboxylic acid tert-butyl ester (50 mg,
0.14 mmol) was dissolved in 1,4-dioxane (0.5 mL) and HCI (2.5 mL of a 4N solution In
dioxane) was added under stirring. After stirring for 4 hours, the solvent was evaporated
o yield a white solid that was dissolved in water, basified with solid sodium hydroxide
(pH>10) and exiracted with dichloromethane. The organic layer was dried (sodium
sulfate) and then evaporated under reduced pressure to afford the title compound (50
mg, 70% yield). '

MS; (ES) m/z: 246 [MH"]. C1aH1sFN3 requires 245,

8-Fluoro-2-methyl-5-{4-[2-(3-nitrophenyl)ethyl]-1-piperazinyl}quinoline



73 N,N-Di i sopropyl ethylam ne (0.25 nL; 3 eq) was added to a sol ution of
2-met hyl -5-(1- piperazinyl)-8-fluoro quinoline (0.170 g; 1 eq) and
2-(3-nit rophenyl )et hyl net hanesul fonate (D4) (0.17 g; | eq) in

di met hyi f@ bg@@ %4.0 m.). The reaction m xture was hgafephobsooseh®0 C for 10
hours. The dark solution was cool ed g9 room tenperature and concentrated

under reduced pressure. The residue was diluted with water (3 m-) and brine
(1Im) and Neh-Diisqtremyldtmtamiet (9l25aakt Ateg) (Wax Saddied .to Eheolatiarb bh 2enetingaqi.C

layers wer gindf-Rgh-84Rbro cﬁﬁ’ﬁi:thé‘“(@Wd t19eq§8ﬁid mﬁmﬂbﬁ@tygsmym&ﬁaﬁe%m%%
ol uting vi fl%ﬁ (617 45,189 i dihethitinide 32 0 m" TREPEARALE BB ey T
(98: 2) gaffé?%.‘h%rf'ﬂémt’ﬁ e g]%f E’HPP Wﬁs%g% P &P™ %"a%*“&)a" GpEcentiatyd ny z:
395.5 | M—I] undeCYRRRE NESEUree Jhie resid@oyas CilHteNlVNh(VQﬂI@' (©rel) gRdirae (Tml) and
8(ppm : - 8. 8frdcthd ihtd-pthyBaddlates(3x3 rhl)) T8e Qombimed lorgdinic Tayefs (Ware HriedHbver?. 50
(t, | H) Qﬁf@faﬁa gorfe r?t"f:‘até }_5:? r ducett grasdud. ThelPrudelwdSpurikd By flsh

lutl

2.80-2.70 i
raph it i ieRigromethan
goj{ 3t |[ gn gﬁﬁggﬁithanﬁergﬂ nol( :2) afford?rllgélt e:%tl:pc%néit?z{dﬁézgﬁgg ﬂg&%@ f‘?Zt'iﬁg)%

8-fl uoro- 2M$e(Et&)Im/5 -305:9 [BH] 3 -CailtsFDe regliret 394l | - 1- pi per azi nyl } qui nol i ne
(0.126 ]%300 R, Remok) d(ﬁbrﬁj -8)3e\@st Bylded (QWHWSS&% ﬂagv%%s hon of

on routel s 07 SR B AP LTS L% d83s 2 W2 sf el 7 o

(4 n). The reac
amount s of HiPd) Er (total 0.125g; 7 eq) and ammoni um chloride (0.119g;
7 eq) added in 3 portlons during the reaction. The reaction mxture was

?ﬁjl ed to 3qp[-(seFmerc-rethylSqiinbliryletpipaiazihyliefylfahitinee fi I ter. The
trat
rate )Q’as%{ UHEGN oF %%@ﬁnféf?@% ifﬁjﬁcrﬁ’cfb Hé@gﬁt\m’ ra'ré% fEme ?2 M -)

m-) andasa rate cw S sog o car

and ext r acPefq r'ﬁ ge g’ 3@3‘3”5’?@‘3’ gp\pﬁg oq'ﬁlésP@B ﬂg %acts
wer e dri ed? eqeandsaamanieghfosdde (%\fh?ﬁg ¢ (ﬂqb@nwa{%ft(édﬂk)n'ﬂ'é& raa@tmtsewrphestedlr eto
gi ve the taitdefiuxc or@obouts, Withy d8aitioredl dinoQnid 3P u@)m powdBr (tofab)0.1953; ?%ﬁﬁaﬁd[ MH
CanZ H|25EDN4 érﬁﬂHﬁlE’x"ﬁisch%ﬂe (é*rh éq%%déﬁ% 3 dfingR m&ﬂé’a@ #E& g %
(bs, 2 mgpui% °°'H2’|§6’ Zé%n é%n r%ur H%R te d 6535973 M hgor

N ( 3. { 2- [Ma%cmcgak@e@umwpugadqgreﬁwm r@lp;ed with water (5 mL) and a saturated

pi per azi nyaquebtmsy sdiptioanyspdiomt airagen ogEbOSE (X ivd-)tant | extraciag indm dthybacefate par ed
in 26%yi 5gsils ARCPT dFMY dombinee BRIBAICAEXIRIRC @EHY QBT over NSodiirk Pauliralel @Rd Of

am des. (Meddhady o} ;epg ﬁe{o*ﬁg%s%ré@% el LORBoaETR sl posg @l

i nol i nyl
23;.5 I[|\/ﬁ @h&éﬁﬁﬁﬁ up?25’55 Ne E29Uires. (300 MHz, do-DMBO) 3(ppm):
10. 74 ( bs,THNMR (BOP 0Hz, £DCHPB(pp81)48.36 (1 H)17_13)| (7168, 7.054, 1HH.P0 56 (d, 1
H, 7.49 (Hf)dfs?ﬂ) () 1 H); 835 (8, 211)"370?19323 r()t31a(thh 4 1R),1880-2d0 (rh, HH), H79H7 (d, 1
H) , 369% 5211)344(m2H) (m 2H), 3.21 (m 21-1); 3,32 (m
2H), 3.08

N«(3-{2-[4~(8-Fluoro-2-methyl-5-quinolinyl)-1piperazinyllethyl}phenyl)acetamide
(E100)

The title compound was prepared in 26% yield according to the general procedure for
the preparation of amides (Method B) sfarfing from 3-{2-[4-(8-fluoro-2-methyl-5-
quinolinyl)-1-piperazinyljethyl}aniline and acety! chloride.

MS: (ES) m/z; 407.5 [MH"]. Ca4Hz7FN,O requires 406,

1H-NMR (300 MHz, de-DMSO) 8(ppm): 10.74 (bs, 1H), 10.00 (s, 1H), 8.46 (dd, 1H), 7.63
(bs, 1H), 7.55 (d, 1H), 7.49 (dd, 1H), 7.39 (d, 1H), 7.23 (t, 1H), 7.18 (dd, 1H}, 6.97 (d, 1H),
3.69 (bd, 2H), 3.44 (m, 2H), 3.83 (m, 2H), 3.21 (m, 2H), 3.32 (m, 2H), 3.08 (m, 2H), 2.69
(s, 3H), 2.04 (s, 3H). .

Example 101



(s, 3H, 2.04 (s, 3H). Exanple 101 WO 2005/ 014552 PCT/ EP2004/ 008000 74
O Met hyl

(2-(2-[4-(2-nmethyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)thiocarbamate
di hydr QChWioﬁﬁmﬁ 01) The title conpound was prepar edePFﬁ"ﬂ’ dsEdod
according to e general procedure fof the preparation of carbanates
(Method D) starting from 3-{2-[4-(2-nethyl-5-quinolinyl)-1-

pi per azi nylo-mbthyl } 22 [N@-hblhy1-8REinieY 1 -sipbasay e thops e ivhtfoca de
obt ai ned wg higﬂ "\‘2”{ [ & E?ﬁl)'vl ﬁwaﬁcl]ueogg I\ﬂba—l |nyl'}l'¢HE?9I\/% 1ogng§%“3§éﬁf|ed

accordin ne rocedure 421 [ MH
; czsréo&ﬁﬁeﬁgdlﬁ&w"&?dw% PIERRIRY oy SRS e a&j @gﬁb‘%ﬁ ot for 5y |
8.90 (1H, B@)prenargupn(qwarhﬂg)atesr(mhqdlm stagigy from 3{E-[s(2pmet -5-cww3zsnxl)zt+ t),
7.19 (1 H, piperazibylli3Nanilirds HD6)ngnd Bhat! (:ﬁbfotta@nofﬂatepl‘l’dael@@de obtained was

QF m( ge{ 1( E{Eg;eﬂys% {vfin (R B8O - RadiM i ROTHMMBDHLAR! SR BaireY A&bRirlg RhgRY! ) acet
N- (3- { 2- [ 4STETAeIgRofure Mdicated abay | Jacetyl } phenyl ) acetani de T
N P b b LBaL B, 1Y) Lacet y!} phenyl) acetam de | To

in dry DNF1I(|5\IMR1{‘)0MZedaE&@@)[ﬁéMHE)S1MﬁFbab b‘bf?&ﬂél be). 784, (241, QS)BZ})” aﬁfﬂ a

sol uti on ops)N\? BS((rEm)PhB@(mct)etmlg)(wlhany# bacet1an] Mg 2(9b.(38hgm  Soc., 1949,
552, 553, 0. 17g, 1 2eq) in DMF (3 nlL) under an inert atnosphere. "The
reaction WES SR‘ d for 1.5 hrs. The m xture was diluted with water (8 ni)
and extra 3x15 nmL). The _or?anl c phase was washed-w th

brine. (25 Nt(?-{MWF'&a(Y@r {2gnethyb$-guinoling)-Amiperpainglathynhenylacetamided under
reduced pr¢si9aye. The crude material was purified on SPE cartridge (Silica)
using as eluant DCM net hanol (95:5), affording the t|tIe conmpound in 42%

(500 v, tistage gl ol fippblpgcatitingigieceifier &° 1y 779"
(d, | Tcraﬁﬁrr?djsohﬂIDH)onm@ byl (1-ppergzinyhauinciing (D, 044, 17e®9n(iasDM ®), 7.27
(d, 1 H) ,  mMLD velrel, adﬁecﬂ-l) potasBiu@d dashondteH(Q.111, 182(¢q) dndHa, sdlufidn (dbsN-[34(2=I) 2.74
&5(33{1 Hyéhl&%a ﬁ L’géa&tamlde (J. Chem. Soc., 1949, 552, 553, 01|7 I1 2@.t r)n hen I)acet
ani de (E1 4 gpféra ﬁ%@oﬂ a)s éltlrre R&" 135 'l]é% Mu}'eo y

Bl ed
sol uti on thl \glt ya and extr ci M (3x mW? The organlc phase was

met hyl - qwasmmmly Ib)ma_(aﬁrple)c dugcheover acdivyis)ifate apd Shesotvant wias refroved@gder 1eq) in
dry DCM ( Zrefiliced greedues] e &@d&ménaamvasrmfnﬁecabmsmleérmdgmsmem@ng)as was

wth Dov 3@%%3@““55 3o §aﬁé’“ﬁé’é°'*€ Y DO e was

dri ed over renoved under reduced
pressure. TirdIMR (R98 Nz, &F0GH) 5(ppm) 840 (d 1 H) 813 (s, 1 H), 7.84 (d, 1H), 7.79 (d, 1
H), 7.73 (d, 1 H), 7.59 (t, 2 H), 7.45 (t, 1 H), 7.39 (bs, 1 H), 7.27 (d, 1 H), 7.09 (d, 1 H),

3.95 (s, 2H), 3.18 (t, 4 H), 2.91 (bs, 4 H), 2.74 (s, 3 H), 2.23 (s, 3H).

C N-(3-{1-Hydroxy-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)acetamide
' (E102)

Sodium borohydride (0.015g, 1.6 eq) was added to a stlrred solution of N-(3-{2{4-(2-
methyl-5-quinolinyl)-1-piperazinyljacetyf}phenyl)acetamide
(0.102g, 1eq) in dry DCM (2 mL) cooled to 0°C under an inert atmosphere. The reaction
was warmed to room temperature and stirred for 18 hours. The mixture was diluted with
DCM (10 mL) and washed with water (2x10 mL). The organic phase was dried over
sodium sulfate and the solvent was removed under reduced pressure. The crude material
was purified on SPE cartridge (Silica) using as eluant DCM-methanol (97:3), affording the
title compound in 42% yield (0.104 g)}.
MS; (ES) mfz: 405.3 [MH™, CasHasN,O; requires 404.



was purified on SPE cartridge (Silica) using as eluant DCM net hanol (97:3),
affording the title conpound in 42%yield (0.104 g). M5 (ES) mz: 405.3
[ VHO . C24H28N402 requires 404. WO 2005/ 014552 PCTI EP20041008000 75 1 H NWR

500 MHz 8.35 (d, | H . 7.70 (d, | 2 e 40
Ed, 1 m“@gﬁa“%ppm , 7.3057.2 (g?gs, 2 H),( 7. 20- PET@Q?‘{@MOGO D 5 (d,
1H, 4.8 (dd, | H, 3.10 (bs, 4 H), 3.0 (bs. 2 H, 27(m4|—|) 27(33

H, 2.1 (s, 1I3-NT®R @oaml:&:d@ 3 5(ppm): 8.35 (d, 1 H), T70(d 1 H), 760(s+d 2H), 740gj 1

N-(5-Chloro )1 -73 é(is)z f 304740l r’fﬂish(}ﬁ“r &, 1Y kb
I t.h t'h r?

S iy W RS e

3-{2-[4-(2- rrethyl 5qU|noI|nyI) p|perazmyl]ethyl}aniline(D6) (1 eq) in

di chl or onet Exempiati08 C under an inert atnosphere. The reaction was stirred
for 1 h. Toy shﬁléi’ox{%enmam@dﬁﬁﬂ @cptquMethﬁ,s ghihemiyeRy | et hyl ani ne (2
eq) and 5-c ne (1.1 eq). The reaction was stirred
for 16 h. T‘F}Egag"&dgth%gné@ﬁac{é th di chl or omet hane and washed with
sat ur at ed abjird¥iRNINgG ¢Bieahanr Hiegd ég?f@n@t%e overei ased harigpwise © grstivad over

sodi um sul fsfdioandf t BéZ%WBethyl &wdleﬁbwwemmﬂetm}anﬂj@d fﬁ'@ss(hreq) The
crude nat erdldﬂor\ﬂﬁ!&tmﬁé laf Ded Upder amenatriespheRy The réacforcwas siirfkaefof Binl T@ a),

usi ng as el r hI 9 1.4
di chl or orret ﬁgﬁ;e-' %1 d:rj oﬂ%t %PP%]C c%wﬂ;oun%q) yloglsthle "1 H NMR
(400 Mz, FPLrpiyne (&158) e '°“7W 6 (1H 1) 7. 55 (2H,
M, 7.45 (T_LheHnﬂ@)re wassgxtm cled \("ttHdic rompﬂ@&e(adeﬂasned wi msat(l@terd agleous. 35
(4H, m, 3.sddiuAthydmgendarbondid sbiutign arl bihe( Bliéd ojer stiamsLifaté Ghd (R solved)
Né? né éLhS?/q{rééXYre%o[/éd(and@t faa/dwgga QHﬂeQeré”yme lcra%eglegna@hayl\&ﬁ %ﬁn&he Byl)-2,4
N-(3-{ 1- hya“}'B tﬁg'éﬁﬁ% Sor- SPE) cg'%& nd "'ﬁ%ﬁi )-P'Si- Egr%?%'?’n SRIEN, R ) -2, 4
- di met hy -dichiremp@iape-dlefit gobxf&mcﬂ@ Qqeme ’ed’ ﬁﬁée chiral
HPLC usi ng campmincdyield7%l cel QJ .col um and a mxture of n hexane and
et hatnol (75(r2RMre O/QLMﬁﬂtClDQ (ﬁfxﬁrﬁﬁéﬁd{*ﬂitd)t’?@ (aﬂrraplml s, h;ess‘ f& uting
enant i oner ras
(400 M. g ésgé g5 WE%H%B %&“ AT '3293 f
7.77 (1 H, @ SlHd)737(2H ,718(1Hd)636(1Hbr
s), 5.17 (1 H, dd) 3.80-3.20 (10H, m, 2.85 (3H, s), 2.64 (3H, s), 2.53
(31-1, s). Hxeaipe¢0d05 (S or R . o . .
N- (3- (1- hy drOgs )k d-Rydrekiplia-gz-AetyRlslqidhaing Pi-pipkAZinibiEh BKbAyRERY | ) - 2, 4
i dimethyl-1,3-thiazole-5-carboxamide dihydrochloride (E104)
Racemic N-(3-{1-hydroxy-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl)-2,4-
dimethyl-1,3-thiazole-5-carboxamide (E40) was separated preparative chiral HPLC using
a Daicel Chiralcel OJ column and a mixture of n-hexane and ethanol (75:25) as eluent to
afford the title compound as the first-eluting enantiomer.
(' _ MS: (ES/H+) m/iz: 502 [MH+]. CxHs:NsO.S requires 501.65.
} 1H-NMR (400 MHz, d--DMSQC) 8(ppm): 10.18 (2 H, br s), 8.85 (1H, br s), 7.89 (3H, s),
7.77 (1H, br s), 7.53 (1H, d), 7.37 (2H, m), 7.18 (1H, d), 6.36 (1H, br s}, 5.17 (1H, dd),
3.80-3.20 (10H, m), 2.85 (3H, s), 2.64 (3H, 5), 2.53 (3H, s).

Example 105

(S or R) N~(3-{1-hydroxy-2-[4-(2-methyl-5-quinolinyl)~1-piperazinyljethyi}phenyl)-2,4-
dimethyl-1,3-thiazole-5-carboxamide dihydrochloride (E105)

Racemic N-(3-{1-hydroxy-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2,4-
dimethyi-1,3-thiazole-5-carboxamide was separated using preparative chiral HPLC using
a Daicel Chiralcet OJ column and a mixture of n-hexane and ethanol {75:25) as eluent to
afford the title compound as the second-eluting enantiomer.

MS: (ES/+) m/z: 502 [MH+]. C2M31N502S requires 501.65.



di met hyl - 1, 3- t hi azol e- 5- car boxani de di hydrochl ori de (E105) Racemic
N-(3-{1-hydroxy-2-[4-(2-nethyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2, 4
- dimethyl -1, 3-thiazol e-5-carboxanm de was separated usi ng preparative chi r al

HPLC usi n%%gﬁggﬁl Chiralcel Q) colum and a mxture as %‘ﬂ’?é%ﬁ’ and

et hanol eluent to afford fhe title corrpoun
second-el uting enantioner. M. (ESI+) n1 z: 502 [ MH]. 026H31N5028 requires

501.65. WO WF@ Eqﬂ-lﬁﬂé Q‘@OW (5H |bi'§¥\/88(64@ﬁ
575( ggrrz 1H10di % (1|§ 557%%%5? SI)‘SS (71 ’br sg)57177 %ﬁ%
dd), 3.80-35%82P{1 m}n)2 352€3‘é55)(33 -1, s) 2 53 (3H, s)

General procedure for the preparation of i _m des starting from
3-{2-[ 4- ( 2-c@idnal pn‘@ceaurmfdrltny Ipreplaratidre bR rhidgs lsedrting irom |3-294(Reethike. hod |

A sol ution nAitne1B6): Mekdadlr Pi per azi nyl Jethyl }aniline
(06), the pﬁ{ﬂ %ri{f?w g; 2/3
rati o) was (Li' 2\ é# 59 Blglygﬂdﬁpep%/zuiyge%el}%{ﬂmﬁo ’nﬁf’e&n’ﬂﬂqéer an

i nert at rmszmhmr@e (?h%q)rﬁ‘ ﬁmpﬂ'%aﬂdh@ﬁ olgens @B fajo} wasnhealeddn at micewayé | ut ed
w th DCM argppamtisest ¥60°0 foat(rmainatds aigderoars inestnatmosphere HTter mildure atast them,

d; Ieggug\e/er Tc%eféuwm ki @érﬁp@adret mutﬁ@lmmnbcmaana QYERHES V\pmngﬁnraiéiﬂ Bus
Eart ridge ( | ca C(K‘I’l itd% éo tlo}r‘l\fa”ﬁ% %\}efr S%g 'umsﬁgf%% g%e?‘ﬁg%”et/%d}lﬂw?q to

di chl or orret‘fﬁ‘ﬂﬂ"ef g 9'3353”reafr he CEHIR MetREAl fasapUriigs By ARERMFINY@PaS YsiEgd from
55 to ( 943RE dexitrdgs (Slig8) and gradient elution from dichloromethane/MeOH 99/1 to

2- (3-{ 2- [ 4-dichidiShEmbhnSMEOH 05:5 N whdrdihg Phed Bhdl Zdompolitdshiyteldeh@imgba fbm 55 to
(LSOI ndol 99—41/ 3(2H) - dione (E106) Prepared from

2-[4-(2- rre hyI 5-qui nolinyl)-1-piperazinyl]ethyl}aniline (D6) and 2-
benzof uran- 1, 3-di gne according to Method 1. M5, (ES) m(z: 477.3 [ VH +.
C30H28N402 Exeqmlqr&ﬁme 1H NWVR (300 MHz, CDCI3) 5(ppm: 8.37 (d, I H, 7.94
(m 2 H, 2-BY2qa2-tmethyl-Siquifolfroyl)-1 -plplel)azniyllﬁﬂ'ay(}bhel’tylj-ﬂH-Igomc?olé-t'l y3(AH)D) |

31722(‘:{;3,@4‘?%)706(dll—|), .10 (m 4 H, 290 (m 2 H, 2.80 (m 6

, 2.70
D425 atpeed e e ey e qunyigd-ompEus BN (39 o8¢ Py aro-
H i soi ndolbenzaferan{lBrdipne acooping foddetedd k r i met hyl al uni ni um (2.0 Min hexane,

1 eq) was aMBigEHSpA2MYT. BWH}ﬁChnHaselqoz eqlitdsi498. of _
S’. {C ﬁ| gfoggwmmw(s@o mwzn@bdgq g&a; Fyﬂe(dgill—ﬂﬁ é@{nmd m)awgl(gfz(@?n a1 '5nm, i
then a soI ﬁlg?] tb? ]13‘1'\1% ﬁgh gf‘&%{ﬁ %thl org’l’rgtl'ﬁ'a%lzé\5\53511’5Jl !ilﬁi @'? W se.

The sol uti &h KB (M,

Example 107
2-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2,3-dihydro-1H-
isoindol-1-one (E107)

( A solution of frimethylaluminium (2.0 M in hexane, 1 eq) was added slowly to a stirred

' solution of 3-{2-[4~(2-methyl-5-quinolinyl)-1-piperazinyllethyl}aniline (D6, 1eq) in

dichloromethane (0.1 M) at 0 °C. The reaction mixture was stirred for 15 min then a
solution of phthalide (1 eq) in dichloromethane was added dropwise. The solution was
stirred for 2 h at 0°C then partitioned between saturated aqueous ammonium chloride
solution and ethyl acetate. The organic phase was dried over sodium sulfate and the
solution was concentrated under reduced pressure. The crude 2-(hydroxymethyl)-N-(3-{2-
[4-(2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl)benzamide  was  dissolved in
dichloromethane then N,N-diisopropylethylamine (1 eq.) and methanesulfonyl chloride (1
eq.) were added successively. The reaction mixture was sfirred for 2 hours at room
temperature then partitioned between saturated aqueous ammonium chioride solution and
dichloromethane. The organic phase was dried over sodium sulfate and concentrated
under reduced pressure. The residue was purified by chromatography (SPE cartridge,



stirred for 2 h of OC then partitioned between saturated aqueous amoni um
chloride solution and ethyl acetate. The organi c phase was dried over
sodium sul fate and the solution was concentrated under reduced pressure.
The crude 2- ymethyl) - N-(3-{2- T/EP2004/008000

[ 4-(2- et K@?%@y/ u?grilol i nyl)-1-piperazipyl]ethyl}phenyl) gn@g%ﬁ e was

di ssolved in dichloronmethane then N, N-diisopropylethylamne (1 eq.) and

met hanesul ) ofilth Mtﬁ'% ér&memrAmmwﬁaﬁ&ewaﬁMI (Y62 toTﬁ@Z)rﬁF&:?&d&@n

m xture wa at room tenperature then partitione
bet ween satstﬂggpeag 808'[“ J?&’Héf? hl or i d‘?ﬁ sol ution and dichl or onet hane.

The or gani d\ﬂ%&%%éﬁﬁﬁﬂ'@hﬂ 09%9?'30%(3(%@% Zte and concentrated under
reduced pr edBNMR (400 dMHz SDde Smpsn)p8ai fd.eldHh ¥ Whidoirdd) o7 3 iyt [iISPB2c%448 r i dge,
WD 2005/ 014552 HICTAERR QY DBROOR (m] 2 G| T.HT e, BHYA.0E M H), 700(dad HgrH.44 r om

di chl or onet ordin the title conpound
(;/I el d 45%(93{/@ %Zgﬁaﬁ)'z é%gg%)ﬁﬁblg%?@@s 3 0 Iregw res 4|62 1H &DI\/RUMOO

MHz, CDCl 3) s(ppr’r) 8.41 (d, 1 H), 8.01 (d, | H, 7.73 (d, 1 H, 7.62-7.48
(m 3 H, Exemnlgi0§ ) 7.34-7.22 (m 2 H, 7.17 (m 2 H), 7.09 (d, |

7.02 (d, | 4-iyorb-24@-{244-(2-mekhyl-53quiiolirty])-Bpipprazinyletiyliplietyl)-18-sdindde74 (s, 3
H) . Exanpl e,3(08)-dione E‘IOS

4-f 1 uor o- 2 gqa{ré §4 33(23??‘ r;%n zwgmeﬁdgpsﬁ LaipekaAhARHRFAMHe) Bbfld LRSI ) - 1

H- i soi ndol e-
-{2-]4- (2%’1%9 Eas'- yerrieae £ PhLinyl jethyl Janiline (D6) and
-f

| uor o- ZM&dESbmma%(i[l\&ﬂ]dl%alézvﬁl&c@il@qm&ﬂ@%/m hod 1. MB; (ES) n1 z: 495 3
MH . C3oHahk mmmm@a a;?%gl abrb:wlﬂ{ 4084z, mCD@I)Sz)wgdpm (d 1

1 1 ST TR o el

2.76 (s, 3 Je 109

5, 6-di chl oro- 2- (3-{2-[ 4-(2-net hyl -5-qui nolinyl)-1-piperazi nyl ] et hyl } phenyl) -
1 H isoi n@Example B§2H) - di one Prepared from

3-{2-[4-(2 oG4l L and 5, 6-

di chl oro '25”%&#3%‘0{ 0.2 y{ﬂﬂ {ﬂ%g%hgig?ggfcﬂ Iﬁ?ﬂ”%ﬂg&%ﬁgg&ﬂw}b% Eg- mz: 545.2
VH ' . BT"Fes 544, H-NIVR 400 MHz, CDCl3 m: 8.42 (d,1
, 8.07 (?rep@r% from ﬁs{ (- (@maghyi-5-agipolinyl)- 11mnlq)razmyﬂeﬂu!}qumel( ), arsd Fb-7. 28
(m 4 H), thhlbrc( Phbehzoflran-3 Sékﬂor(elmcomrig)to Mathbdd. 2. 70 (m 6 H), 2.99 (t, 2

H, 2.76 Et?mlz%@ 25 2N402re uires 544,
5~ met hyl - 21.9%@1 6—3% RO B Vs dr B Beheryeyd hhwha phepy) -1
i soi ndol e
49(% 1 H 36728(m 4 H), 7.11 (d, 1 H), 3.18 (bs, 4 H), 3.10- 2.70 (m, 6 H), 2.99 (t,
2 H), 2.76 (s, 3 H).
Example 110
5-methyl-2-(3-{2-[4~(2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyi)-tH-isoindole-
Q : 1,3(2H)-dione (E110)

Prepared from 3-{2-{4-(2-methy}-5-quinolinyl)-1-piperazinyllethyl}aniline (D6) and 5-
methyl-2-benzofuran-1,3-dione according to Method |.

MS; (ES) m/z: 491.3 [MH]". Ca;HaoN4O, requires 490,

1H-NMR (400 MHz, CDCls) 8(ppm): 8.42 (d, 1 H), 7.87 (d, 1 H), 7.79 (s, 1 H), 7.76 (d, 1
H), 7.64-7.60 (m, 2 H), 7.48 (t, 1 H), 7.35-7.29 (m, 4 H), 7.13 (d, 1 H), 3.21 (bs, 4 H), 3.10-
2.80 (m, 8 H), 2.77 (s, 3 H), 2.58 (s, 3 H).

Exampie 111
4-(Methoxy)-N-(3-{2-[4-{2-methyl-5-quinolinyi}-1-
piperazinyllpropyl}phenyl)benzamide (E111)

5-{4-[2-(3-bromophenyl)propyl}-1-piperazinyi}-2-methylquinoline (D20)



Prepared from 3-{2-14-(2-nethyl -5-qui nolinyl)-1-piperazinyiiethyl}aniline
(D6) and 5- net hyI -2-benzofuran-1, 3-dione according to Method |I. M5, (ES)
mz: 491.3 [VH' C3 H30N402 requires 490 | H NVR (400 MHz, CDCI 3) 8(ppm:

842(d 7 7.79 (s, 1 H), 776(d 38%760(m 2
7,48 ‘?2@"?"14??2 7 35- 7 29 (m 4 Hy 7. y (d. 1 PgT’z'ﬂfm“ 3. 10-
280(m 8 H, 2.77 (s, 2.59 (s, 3 H. Exarrple 111

4- (Met hoxy) sBlufisiy cﬁf%u-[c‘ﬂﬁ)élaorl‘&t s, M5T Hﬁlld@édg N¥449 oll)-was added to a stirred soluhon

pi per azi ny, gmﬂgng%ﬁff‘p Hﬁ% an&) msthyl -5- &1 lperazmyl o
5-{4-[243- I

2085/ ([)1455%l g‘ B '3“7 ”ﬁé%ﬂﬁ“%’% 5ot A0 @ﬁ? cPe %03 M
THF, 0.5 e%f scdRgvcyanpbarakyddidelétiMs Btk @ par e3¢ yb) Wes 8 fF he resutting white

1- ( 3- br onmopixeny Wwhs tirpydogtaoarn ¢eriiddatog) undintgbic showed the complete disappearance of

2- et hyl - Serbdind inRRERET T hidiiriOlvhd BorcBRtkated %n@ereﬁbducéd)ﬁréﬁﬂre' Blédlé‘d hapol (1

CyAnobor orPPHE SET hsEbidh %9“1{’3" (e ) e, ﬁfsﬁ PoMp TR BTEIG wni e

m xt ure wa¥OaRe P*F%&S a&'ﬁfer%?rhef’ ‘a% (Sigd gYRrisPdigp @*H&NQ&OPWVEE?
di sappear amgde whs pwif@dthyr@mmategramy ustigea ﬁPEtmdgﬁéSlGﬁinmﬁr@Chtmethanwer
reduced pry Qsa‘gﬁelud‘lﬂwhmﬂd\méﬁﬂe @dih!ﬁiwﬁi (80 iguB0hyeEIDXi de solution (IM, and

extract ed f c'j'Pﬁ %P&%‘% g¥ere washed with brine,
dried over ug 0 pucified by

chr omat ogr NIREP M@éﬁeﬂ'ﬂ@a 6% h"ﬁ%:ﬁrd’ﬁe(mﬁﬁo_( S0C§8.m) ~ as

el uent to &i‘l‘)f@)%l-Ztﬂﬁém ﬂ@H)eZcB@@(ﬂrh,cﬂ ﬁ%(m rﬂ;i) BBAdyBH)Ld). Ms: (ESI+) nlz: 424,
426' [ M4] . C23H2eBrN3 requires 423, 425. 1 HNWR (300 MHz, CDCI 3) S(ppm:

830(d 7.50-7.30 (m 61-1), 3.25-2.95

' tl%e hgxsﬁw- ={2 lll.%;i;eg Gﬁ‘% &%E%ﬁ'l

inyl)-1-

pi per azi ny W?%@F?P&Fﬁddé B yield Bccqringtip the gensimg quieeedwesohr epar ed
in 21% vyi e¢hal pmmtidm mg dnmidesh erapsnadatariparoates] (WMethbdrA) dtaréng frrepab-4-j24B- of
g;nogg; hegﬂﬁé\ﬁo Eﬁﬁé abissratif t %th@)quﬁ\bm{etqﬂr?g Taﬂgatr%%tg%ﬁgiaﬁme.
4- et hoxyé@%?ggﬁé %ﬁé[ﬂﬁé@?g@’é@z ® lttolié'%\’/l—lol H34N402 reqU| res 494
| H NVR (4061 PIey: 6363 ﬂ?’ssm)llji?"sl(@' W, BT (any THR 70 (br s,
1H), 7.99 (d(ZH), Zﬂﬁ (m7318)3 (i (bBBNH)Y?m (d.biH)s7.41 (B 5, 1H),64.37 &, 1|f|l). 08 @ 41 (br

s, 1 B3,/ 661 3.66 (br s, 4H),
S so. ;')70 (mséé&_b éH)Li)s 66 (b|03<34(-la)3 s%lzz%rﬁe@ﬂ (1528 @BH). ( H)

2- Fl uor o- N-é Pﬁ"’h ‘{4 (2 met hyl - 5- qui nol i nyl') - 1- pi per azi nyl ] propyl } phenyl ) benz
am de )'" t2itie conpound was prepared in 40% yield according to the

gener al perEigqu-ﬁ-(.’i-& [4-(2-methyl-5-quinolinyl)-1-piperazinyi]propyl}phenyl)benzamide
(E112)
The title compound was prepared in 40% vyield according to the general procedure for
the preparation of amides, ureas and carbamates (Method A) starting from 5-{4{2-(3-

C bromophenyl)propyl]-1-piperazinyl}-2-methylquinoline (D20} and 2-fluorobenzamide.

MS: (ES/+) miz: 483 [MH"]. CsoH31FN,O requires 482,
TH-NMR (400 MHz, de-DMSO) 8(ppm): 10.85 (br s, 1H), 10.48 (s, 1H), 8.97 (br s, 1H),
7.92 (br s, 2H), 7.83 (s, 1H), 7.78 (br s, 1H), 7.68 (id, tH), 7.61 (gd, 1H), 7.55 (d, 1H),
7.43 (brs, 1H), 7.40 — 7.34 (m, 3H), 7.11 (d, 1H), 4.0-2.7 (m, 11H), 2.88 (s, 3H), 1.28 (d,
3H).

5 (d, 3
O e '9?\‘3 vf@wr 'J ra Lk

Example 113
3-Fluoro-N-(3-{2-[4-(2-methyl-5-quinolinyl)~1-piperazinyl]propyl}phenyl)benzamide
(E113)

The title compound was prepared in 55% yield according to the general procedure for
the preparation of amides, ureas and carbamates (Method A) starting from 5-{4-[2-(3-
bromophenyl)propyi}-1-piperazinyl}-2-methylquinoline (D20) arid 3-fluorobenzamide.



the preparation of am des, ureas and carbamates (Method A) starting from
5-(4-[2-(3- bronophenyl) propylj-1-piperazinyl}-2-nmethyl qui noline (D20) and
2-fl uorobenzam de. Ms: (ES/+) mz: 483 [IWVH]. CSoHSlFN40 requires 482

L NVR (400 de- DVSO) S 10.85 (b .97 (b
s, 1H), ( 5’?‘6? e, 2H)) 7(82?5 14;), ( r788(br s, %)Cﬁ‘}’g@’é’“w&’ 1H) ( 61

qd 1H), 755d1H) 743 (br s, ,740-734(m3H) 711(d1
, 4.0-2. 3 H?,aﬁg;o 3H). Exanple 113

3 Fl uoro 4531 N n nyl ) ben

ani dg (ng h(é ?h{:{"? ?lln%( Wrg E@ %§§SZI iH %J?p%ng %/o)theZ

general pric¥Wetdt &ni g, 7t7f9e7 Radtth 76 ('ES‘f 'é)m &@57 %F&a@'ﬂaﬁdzdﬁr HandBes

(Met hod AR BaridHhd.2& @n8l8).{ 4- [ 2- ( 3-

br omophenyl ) propyl ] - 1- pi per azi nyl } - 2- net hyl qui nol i ne (020) and

3-fiuorob V\D 2005/ 014552 PCT/ EP2004/ 005000 79 Ms: (ES/+) mz: 483

MH+] . C3 @*E%ﬂ ires. 4 00 MHz, d6-DMBO) 8 10. 39 (s,
[1H) ]10 39" F*“@‘Y)N zés'?zr"teg'ﬁy‘gﬁ% i')%'1'7 90- 7. 82 (m)5H§ ppg) 70-7.52 Em
3H), 7.48pigeragindlppylinhemybbeszamide (B14) 7. 12 (d, 1 H), 3.8- 2.7 (m 14H),

1.28 (d, 3h} titlexcunpcuntildas Brepbiidle 85y Yielf Jcfotdihg td the'gérieydl phodtdiragbi nyl ) - 1-
S P RS S e S SR .
ani des l) grjrd}'%eé'a : hyiau amdd?mrg

brormphenME} OEpymiz: 49 N &meN&szeWﬁﬂ%w nol i ne (020) and

3- met hoxy HEFNMRI(400 MHYGT-TINESD 3 (ppink i104905r $, MH], . 10@YEBANA8.80 (B8] THE T.8804.

| H NMVR (4%} M), TCE%A)?PW? 7S6RRM, 11H.0r 82 (dbﬁHfrjsH)(dlﬂi)z%ﬁ gk')m@b?% (Br s,

1 7. 89 7.57

((gl) | H), "7 g’ri fi (394{@(5 d “"r?g :?17 th E‘sz? fn 11-1),

Z{)lll(gg (12:'!#));:0 (Bgl)-(lzﬁlml-’ilz)s 75 (m 11-1), 3 66 2.86 (m 14H), 2.78 (t, |

: anpl e

N-(3-{ 2- [ ExhmpieefiiBy! - rSquw nol i nyi) - 1- pi perazi nyl ] propyl } phenyl ) acet ami de
E115) Th I 49 d th I

br ocedur o NGRS IR B Bbara BB b B BCE RTINS fediB 0\ 2o a”

A) starti ﬂ‘be pplgrﬁogmpgn[izmqseprepared in 64% vield according o the general procedure for

br ormphenme)qmepmgtloh-oﬂrm gedeay.i ungds} ardl- casiamdtesuMetiodns sf80) framdb-@d{&Bm de.

M5 (ES/ +bromoéhe Wfbipe%ﬁﬁt}méiﬂgﬁﬁlﬁéﬂﬁbitm Y434 acdthiddR (400 Mz,

d5- DIVISO) %oﬁar% &% 93(br s I H), 790(br
?d :_DH) 71H— R(400 MHz, da-DMSO)Z(ppr% 0.74 (br s:,L 1001(2 1H), 893 (érts 1H5_,|) 7.0z

7.90 (br s, 2H), 7.76 (br s, 1H), 7.85 (s, 1H), 7..41 (brd 2H), 7.31 (&, 1H), 7.02 (d, 1H),
3.80-2.73 (m, 11H), 2.87 (s, 3H), 2.06 (s, 3H), 1.24 (d, 3H).

Example 116 :
1-{3-{2-[4+(2-methyl-5-quinolinyl)-1-piperazinyl]propyl}phenyl)-3-phenyi-2-
( ' imidazolidinone (E116)

’ The title compound was prepared in 55% yield according to the general procedure for
the preparation of the amides, ureas and carbamates (Method A) starting from 5-{4-[2-(3-
bromophenyl)propyl}-1-piperazinyl}-2-methylquinoline {D20) and 1-phenyl-2-
imidazolidinone.

MS: (ES/+) m/z: 506 [MH']. CaaHasNsO requires 505.

--1H-NMR {400 MHz, DMSO) 8(ppm): 10.4 (br s, 1H), 8.80 (br s, 1H), 7.83 (br s, 2H), 7.71
{s, 1H), 7.66 (d, 1H), 7..70-7.60 (m, 1H), 7.51 (br d, 1H), 7.40 (m, 4H), 7.10-7.05 (m, 2H),
4.01 (br s, 4H), 3.78 (br m, 1H), 3.66 (br m, 4H), 3.5 (br m, 5H) 2.87 (brm, 4Hj), 1.24 (d,
3H).

Example 117



T

3.80-2.73 (m 11 H), 2.87 (s, 311), 2.06 (s, 3H), 1.24 (d, 3H). Exanple 116

1-(3-{2-[4-(2-nmet hyl - 5-qui nol i nyl ) - 1-pi perazi nyl ] propyl } phenyl) - 3- phenyl -

i m dazol i di none (E116) The title conpound was prepared in 55%yvyield
according to the general procedure for +the preparation of the am des, ureas
and car ban¥Paos N%?:hod A) starting frﬁg 5-{4-[ 2- ( 3- P CRER 20400000

br omophenyl )propyl ] - 1- pi perazinyl }-2 t hyl qui nol i ne (D20) and 1-phenyl -

i m dazoi | di --1
NVR (400 T (br s,

A i @«’E iyl moﬁav'iq%éé\“?ﬂ‘w el itz ong

2H), 7.71 , ,766(d| , 70760m1,751 (br d, IH, 7.40

(m 4H), 7.Tke ﬂtle)somppuaﬂwas Dieﬂ!}ale‘é UTT%"O yigiq aCﬁ@l'dﬂ?E chihe igengid) progedge (cbr m

41-1), 3.5 thbprepardiich of thelafmiddy, ursasiii calbagvbtdsdMettidd)A) skattigotrém 51430

2005/ 01455%@%{)#&?@9% 39&9@2@\%}% rﬁgthgguﬁé’rlnéz( 3h¥lhd 52%82?"[2?197) Mﬁie

| | - 2
!tln'?l ;ngo%poﬁéﬂma ‘lj'ﬂé 25 g4 SAMLPH Cg)(;?élonl ![g th(ca)ne neral procedure
for the prEpAMR (490 Mzt ¢weDMBPHESPTYr 106 (5rfel 1ERr &s ivet o tbr &) 2L ar t i ng
from 5- (4- [27% &, 1bi),0h@®bise tiy], Wpi6ody ), T-43 (haH.z7 48 (br s21 MR 7in2 (duiHpkidret, ( D20)

and 2- oxazoiH)d.@Fl 1(%!}453 77@5&6%)%65 6&%14[45\/':-!;50-52@:53%%? Z&ﬂ(sl!ir%ezﬁ-l)4§9087 (br

1H—NI\/R(40
s, 2H), 61(s 1 H, 746(d 1H),742(t1H) 7. 40

(br s, 1H) 7 12 (d, 1 H), 4.47 (t, 2H), 4.10 (2H), 3.77 (br m 1 H), 3.65
(br s, 4H), Ex&nﬂﬂeamo (br m 51-1), 2.84 (br s, 4H), 2.80 (m 1H, 1.25 (d,

31-1). Exa L ARtHIV2 34 -nEy18-qun bl 1Fipb|"ﬁﬁ hen Iacetamide
nol i nyl) - 1-;ﬁl@{ra2|%l ]qe.tqhyl }p‘hhen?ll )ace)étj); de £8H)!M}|'\)/let {/
(3-nitrophenyl)'acetate Trinmethylsilyl chloride (5 6 m., 2.0 equiv.) was
added to a stirred solution of (3- nitrophenyl)acetic acid (4.0 g) In
met-hanol ( Gdethy) (3-riitrephenyl)acétate sol uti on was stirred at roomtenperature

for 18 hour‘mmétrh\,mylcenﬂ@mu (56 elLAR.0 @guicgdway edset eo andtipéd tsofutiemed (sbet ween
Sﬂ“eé‘”ﬁvi‘?‘*ﬁ*ﬁéﬁaﬁ?shi A5 TARARRY 08 S Tha ol SAARY RS oS
e D) e BREREISLS I A8 bRy, i hrarteies ab RS BASSLrs e FHAoReh. Wri
CDCl 3) 8( p;hﬁweesl DGM agd aggeous sgdigm t(yérogﬁnwoonatwlt(t@n T qprgawcmha%q wag 1- 1)
3.85 (s, 2kried 08P sbsium3dulihje, filtered and concentrated under vacuum to give the title
compound as.a colourless liquid (4.2 g, 100%).
1H-NMR (300 MHz, CDCl5) 5(ppm): 8.15 (s, 1H), 8.07 (d, 1H), 7.60 (d, 1H), 7.47 {t, 1H),

3.85 (s, 2H), 3.80 (s, 3H).

Methyl 2-(3-nitrophenyl}propanoate
A solution of lithium hexamethyldisilazide (1M, hexane, 1.0 eq., 21.5 ml) was added
dropwise to a stirred solution of methyl (3-nitrophenyl)acetate (4.2 g) in THF (30 ml) at -
30 OC. The mixture was warmed to 0 DC and re-cooled to —30 OC then iodomethane (1.0
C equiv., 3.0 g.) was added. The solution was warmed o room temperature and poured
into aqueous ammonium chioride solution and extracted with ethyl acetate. The combined
organic phases were washed with brine, dried over sodium sulfate and concentrated, The
crude was purified using chromatography (SiO;, SPE) using cyclohexane/ethyl acetate
(80/20) as eluent to afford the title compound as yellow liquid (1.50 g, 30% vield).
TH-NMR (300 MHz, CDCl;) 8(ppm): 8.15 (s, 1H), 8.10 (d, 1H), 7.60 (d, 1H), 7.45 (t, 1H),
3.85 (q, 1H), 3.65 (s, 3H), 1.50 (d, 3H).

2-(3-Nitrophenyl)-1-propano!

A solution of lithium borohydride (2M, THF, 2. 0 equiv. 3.4 ml) was added to a solution of
methyl 2-(3-nitrophenyl)propancate (0.7 g) in THF. The resulting mixture was stirred for
18 hours then concentrated and poured into hydrochloric acid (10 %) at 0 OC. The
mixture was extracted with ether, The combined organic phases were dried over sodium




Met hyl 2-(3-nitrophenyl)propanoate A solution of lithium
hexanmet hyl di silazide (1 M hexane, 1.0 eq., 21.5 m) was added dropw se to
a stirred solution of methyl (3-nitrophenyl)acetate (4.2 g) in THE (30 m)
at - 30 DC. The m xture was warnmed to 0O DC and re-cool e (? é t hen
i odonet haW{@ 2p%/03452 equi v., 3.0 g.) ng added. The sol ut Tdﬁm&% med to

o]

roomtenperature and poured into a us anmmoni um chl ori de sol uti on and

extracted W e Shitd AELLAE RS tS%ﬁPﬂdntﬁg fif3 %ﬁﬂb&u[rﬁf'% BIHF mé&@%é‘ dwth

bri ne, over € and.concen Ified
usi ng chroﬁﬁ?é@’l‘%‘i’) (SI @2, SPE) using cycl ohexane/eth acetate (80120) as
el uent to 4HHMR (B@lél\/d‘izt D@%&bﬁﬁmaﬁcﬁ & (sy dH), &9 gty 7¢ @0161, 73BAty1H)| d) .

| H NMR (308, 7Ha, 210PE08 s, mpm) 1.30(d18H) s, 1H), 8.10 (d, 1H), 7.60 (d, 1H),
7.45 (1, 1H), 385 (qp 1 H, 3.65 (s, 3H), 1.50 (d, 3H). 2-(3-Nitro

phenyl ) -1-pr Luti l'ithium borohydri de (2|Vl THE, 2.0 equiv.

3.4 M) wa @%@ﬁ 'E%‘Vig?&aﬂ‘gron of net hig?( ;3 ni trophenyl pr(r)é)anoate (0.7
g) in THE Teh@ stiwsd suspensiank ofile!s luiis(aseivioxgat.1-gihydrog! grhgrdodoxains(didhenent r at ed
and poured [Deﬁsd\ﬂdrrynlpenddlrmnem Aeqd 1(5R0g)% Dav (& Bl washadden 2«(3umizopteaylptt r act ed

%B 2/ Stl 2§r5 é @b@ drr@r.%a.mu wsm@ﬁaua@egtﬁed%reﬂm th\éﬁrpoﬁ@ﬁ':h'@v\/@er %ndto
e co oun %c%m &é;rﬁé laas%ﬁ&‘e?é ﬁ%ﬂ %Bﬁ& turs ’NIWR (300

afford the
MHz, CDCl 3 y ?Wr 0 atgdsollglonﬂqu rgeo dri oveiﬁpdr 171 g aeﬁt em_q)oncqnt@?d( . 1H),
3.75 (d, 2Hfford3 lyawi selick (1.419)) Thig s@dt was, dl@la)vedm@taewndrfdtpradnyhg fiitroleavesl To a
stirred sugfeBRiraed Q:hder vacuum to give the title compound as yellow liquid (0.57 g, 94%

1,1, 1- tHS%@ z yI oxy) -1, 1-di hydro-1, 2- benzi odoxol - 3(I H) - one (Dess Martin

P opanol - ( BHedwR 4505 e 3698?@@:«@932?(4,%9 a8 e TRy BB it rertBn 2oL ed

opanol
| o vvater3éﬁdq ¥Rt 1.9 de@Hhi t h DCM The conbi ned organi ¢ phases were washed
wi t h aqueous sodi um hydrogencarbonate solution and brine, dried over sodium

sul fate thgmeqﬂﬂgﬁqﬂt 35 gﬂ,e“gf)lf_“q;ﬁgnq P%"?%b'%"ﬂedf g). This solid was

di ssolved 1 n et

ncent rated u vacuum

to give th® tPpfye § I?p(gwalnﬁ k @qgly ai hyp%?gl—l- NVR
(300 MHz, magmy!s(tw e (B3yd5 §n9)1ﬂ)d 5(2( el yvaﬁ) stlreadltfpr( !sh 18pdium. 6 (m
2H), 3. 75tréqetoﬂ;ﬂﬂ)3;ohﬂadrﬁ@e (0 2, eqBH), .58 mg) was ‘added and the resulting mixture was stirred
f,f 'Vgt ?\y% ! n?z;o?gs ﬁu%}é&re@bﬁdn%%?é’%@éé?%ﬁt}atéd .ﬁlvaafoa@ﬁd [ﬂh‘ahétﬂum Rhidiendhgll xture
pi per azi nyf'%g'%ﬁﬁjgﬁpﬁg( %)Q? %%ﬂﬁﬂqﬁ'ﬁjﬁgﬁw?/? 'gﬁéﬁ y Prré‘é&lﬁﬂ?‘ M- sodi um
tri acet oxybaf 8ASiE ﬁraa@nelwqeé@upﬁn ratedguneigy va%rrhaerwuaf‘m bméhrpgﬁngramg
m xture WaSPE, iSi04 dsing DCMBethandi{B8:2paeceiuen naficrd the titkescanopmanrd asayetiow i n
vacuo and pyid f7e@sh, ¥B%RGeidON- exchange

MS; (ES) m/z: 391 [MH]". C2sHzeN4O; requires 390

1H-NMR (300 MHz, CDCl,) 8{ppm): 8.35 (d, 1H), 8.15 (br s, 1H), 8.05 (d, 1H), 7.68 (d,

1H), 7.55 (m, 2H), 7.45 (1, 1H), 7.22 (d, 1H), 7.05 (d, 1H), 3.25-3.00 (m, 5H), 2.75-2.50 (m,

C 9H), 1.30 (d, 3H).

3-{1-Methyl-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}aniline (D21)

A solution of 2-methyl-5-{4-[2-(3-nitrophenyl)propyl]-1-piperazinyl}guinoline (70 mg) in
methanol (1 mL) was added dropwise to a stirred suspension of iron powder (3.0 equiv.,
30 mg) and ammonium chioride (5.0 equiv., 48 mg) in water (1 mL). The reactants were
heated at reflux for 18 hours. The reaction mixture was cooled to room temperature then
filttered using a Millipore filter. The filirate was concentrated under reduced pressure and
purified using chromatography (SiO,, SPE) eluting with DCM-methanol (95:5) to afford the
title compound (40 mg, 60% vyield).

MS; (ES) m/z: 361 [MH]", CasHasN4 requires 360,

TH-NMR (300 MHz, CDCl3) 8{ppm): 8.30 (d, 1H), 87.70 (d, 1H), 7.55 (t, 1H), 7.68 (d, 1H),
7.25-7.00 {m, 2H}, 6.60-6.50 (m, 3H), 3.10-2.50 (m, 14H), 1.30(d, 3H).



chromat ography (SCX-2), eluting with nethanol followed by amonia in

met hanol (1 M. The basic fractions were concentrated under vacuum and
purified by chromatography (SPE, Si02) using DCM net hanol (98:2) as el uent
to afford the title conpound as yellow liquid (78 ng,_78%yvield). M (ES)
m z: 391 VRAPLOUSBIHPENA02 requires 390. 1H NVR (300. : %Eﬁér"%"%(ppn):
8.35 (d, 1H), 8.15 (br s, 1H), 8.05 ? , 1H), 7.68 (d, 1H), 7.55 (m 2H),
7.45 (t, 1H), 7.22 (d, 1H), 7.05 (d, 1H), 3.25-3.00 (m 5H), 2.75-2.50 (m
C9H, 1.30 é}d, BHZE. L . . . .

3- { 1- Met hy N-(3={1 Methyird-fAf2rmethylifwyinolipyl)-1 pipereipdisthyliphanyipsetamidene (D21) A
sol uti on ofEW8pet hyl - 5-{4-[2- (3-ni trophenyl)propyl]-1-pi perazinyl }qui noline
(70 ng) i NThaRbBIRAp JuladrwaS ﬁ@ﬁa@d%%%rﬁé}&ﬁﬂaﬁ@r@ﬂg@oﬂfel derfhl prsRensisgn of

L

in wat er

?
reaction nﬂR‘f‘?J (¥|)'\K/é’ép‘%%“ aphefﬁa'}’w&ﬁ%ﬂ rag?tﬂﬁ'aé’ hen filtered using a
M lipore MS: (ES/+) Mizedd3 IMH*htC&aHmi%anmﬁsﬁ% ed under reduced pressure and

purified U$SHMNMR MODMHEAAMSO) SpER): 18RE)bS 1HY,i10M2vhbs, M HYY swis) aRYl7.8895: 5)
to afford %H%eZH)t '79'43%%%@?‘(44 Fous @09 '7%!3@ 1N§7ézE($1H)1?09 oL,

G ¢ ggls(%% @%)g IE/H%'?‘) > %!%(m 2H) | 6 60 6. §°<m87sz§

(d, 1H),
3. 10-2.50 (m 14H), 1. 30’ (d, 3H. WO 2005/ 014552 PCT/ EP2004/ 008000 82
N-(3-{1-Methyl -2-[4-(2-met hyl -5-quinolinyl)-1-piperazinyl]ethyl}phenyl)aceta
m de (Ellg}a,{{ IR bt | e corrpound was prepared in 75%yield accordirng to the
ener al S (Method C) starting from
g 3-{1- net hy?-?:gl- ﬁx{é’o{m %&F’" I u'lr“%h{yl?ﬁﬂq‘)' ‘?{"'}fﬁﬁeréz. nyl ] et %yl Yanili %e (D21)
d aceti cPigeragin thYC]EBPmﬁ)'?ﬁ" . C25H30Ne02 requires 402. 1H NVR
(400 MHz, Tite BNESCPMPoppdiwaslPedded b’s64%bt)eld aGoGihg tosthe YelheraBpro8eduns for1H)
7 88 (bs, théHbrepéralién (&S aniddd) (Méth8d €5 - st . frofm 44-{1- ﬁhetl‘%! 4~ (zzmglﬁyl(ﬂJ 1
, 1.32 (&li%oéugﬁ?/p%sp% Aefd ti‘ui hiing B and 2%ubfSberzoldacid 8°

s, 31-1
(2 FI uoro) NMB5 (RS )i 3@“’[ @"ﬁ‘rﬁ%‘{“ Jeaures 4bhol i nyl ) - 1-
pi per azi ny1mm(qopwylmn&@m(amr HOH8)(s, THH, 10. @8 @Sc&)lﬁb(&ﬁﬁd(b&aﬁ—i)pi'éﬁar ed in
64% yi el d @sCaM)ivIg (b9 H)E7. BRSO PN, BRYTLBI 2D ()I5H) 410-BI2ORBr @) 10H), 2B4ani des
(Met hod C)b%ag,_blpgg p,})S{l met hyl - 2-[ 4- ( 2- net hyl - 5- _ _
qui nol i nyI -pr'perazinyl] ethyl }aniline (D21) and 2-fl uorobenzoic acid. Ms:
(ES/+) mlz: 483 [MHQ . C30H31 FN4O requires 482. 1H NVR (400 MHz, ds-DMSO)
8(ppm: 10Exegnpie 128H), 10.08 (bs, | H), 8.76 (bs, 1 H), 7.87
2,4-Dimethyl-N~3-{1-methyl-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-
1,3-thiazole-5-carboxamide (E120)
The title compound was prepared in 87% yield according to the general procedure for the
preparation of amides (Method C) starting from 3-{1-methyl-2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyljethyl}aniline (D21) and 2,4-dimethyl-1,3-thiazole-5-carboxylic acid.
' Q | MS: (ES/+) m/z: 501 [MH']. CzHssNsOS requires 500.
' 1H-NMR (400 MHz, DMSO) &(ppmy): 10.63 (br s, 1H), 10.16 (S, 1H), 8.97 (br d, 1H), 8.01
(m, 2H), 7.87 (d, 1H), 7.77 (s, 1H), 7.54 (d, 1H), 7.46 (d, 1H), 7.37 (t, 1H), 7.18 (d, 1H),
3.5 (m, 11H), 2.95 (s, 3H), 2.68 (s, 3H), 2.56 (s, 3H), 1.39 (d, 3H).

Example 121
7-Fluoro-2-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-2,3-dihydro-~
1H-isoindol-1-one

A solution of trimethylaluminium (2.0 M in hexane, 1 eq) was added slowly to a stirred
soluion of 3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}aniline (D6) (leq) In
dichloromethane (0.1 M) at 0°C. The reaction mixture was stirred for 15 min then a
solution of 7-fluoro-2-benzofuran-1(3H)-one (1 eq, Chem. Pharm. Bull, 1885, 33(7),
2809-2820) in DCM was added dropwise. The solution was 'stirred for 2 h at 0°C then



(bs, 3H), 7.72 (bs, 1H), 7.70-7.50 (m 3H), 7.40-7.20 (m 5H), 3.70-3.20 (br
m IOH), 2.84 (br s, 3H, 1.39 (d, 3H). Exanple 120

24D|nethyl N-(3{1 met hyl - 2-[ 4- (2- et hyl -5-qui nolinyl)-1-p

| perazi ny henyl)- 1, 3-thiazol e-5-carboxamn de ( tle
corrpound Oé%)%ged I n 87% yield aggording to the gené%%%’m-é%}@g{édaure for
the preparation of amdes (Method C) starting from

3-{I-net hyl [ I D21
anii 2. 4 dy at?tﬁ{oﬁ é%&%nyéauﬁatgg é&%%d%y ér%lmémurlﬂ tg'ﬁrﬁél\%\(dttﬁém dt alcétg%l( )
[ VH4]. C29 anice S?e‘ga%ﬁﬁe IOH?N n‘g eidedsed pr s,
111), 10. 1eréssurd. H)Theg ooyde( (#flugro- @m)ydr@wmfthyl@ﬁ{ (32%[4 (Zr@hyl-a-quinoliay)-17. 77
(s, 1 H), Disetadithilethybbheny)bbbzd4roide Wasd) dissbhvdd if DCM ahil to D. <18 (Th thé sifred 3.5
(rzn 1H), Zofboh Vas Hdled droBiseIniodTknioddd Pt ). P8 reatictombalire ek wakmadP! €
7- Fl uor o- 2t 370 TP '?tlffs’tﬁ fEd fGru’ll rl?g Rhef' figned begrlueﬁanl at’t'r ; HHER -2, 3-
di hydr o- qi;dwgbh;g@qgingargwg @Bt!q%"tﬁ'@rpq% %’T"*’l Qfg?"ﬁ?f’%?s@rfgﬁ'ﬁf@ﬂﬁdﬁ@iaﬁ 'U?'jh)
hexane, 1 eqgjfateaditerdeand |tioa spiveot aemovadr eddersducedpredsure. The crude 2-
3-{2-[4- (2- Bﬁ&rﬂﬁietkﬁd%d&f& Ny kd-alorhengiazqumding-ny| }ani line (D6) (leq) in
di chl OrO”Et Mﬁ%)ﬁ% B& ﬂ‘i %&éuf?ﬁb Bngécﬁvéf‘%ﬁ rﬁéth@??gné %Jr;]oiéds mn
NEE

then a soI
2 6) PIHEMUER. LTHON was

Bul | ., 19850 03%(7 °fhez‘i§ ?8"2 “‘r"ﬁs vﬁ&gm °>8 )
“stirred fgolutiom was WRDTEHdR Ve 2emEeretus sRd BHTRd=RY ORihao80TIR sgjgtiopawas t i oned
bet ween satognesn@rdteaiGareopartitioned ictvechhivater dad sichidrornethams] Bishotgamic phadee. The

or gani ¢ ph?ﬁa@ d’?%ﬁ F Skidh! LIre IfiterB S d BdrtemPied ORES Thd-A bratafiR! fhduced

pressure
2(f | 6- RS AR by ghrosnatearpsy 90 RER, ”flgig JSBllisR) glting with DCM-
pi(pelrjg;?nylf!]l&é Wﬁ%iﬁﬁ%g@%{:ﬁz@;ﬂ@gm Wiels) i § DCM ang ?o 0 C. To the

stirred solution was added dropw se thionyl chI oride (1 eq.). The reaction
[)”ei(\t,\;;ﬁ ‘é":?&\ré%g‘ggge Ecﬁehcl)dliJ g&&%ﬂv@ﬂ@&fn?é iﬂc{ rﬁhydiédhfohgéi shiOby éisQﬁ?Mﬁg fh@%gm Ui gned
organt o pritS0RErAER 4o edaba b el Sadn sl AT cop ol ol A palan
removed un@gl,ld pregipiated gpe fsysuspensien wag giiresl el for 15 min. The solvent was removed

(chl or onet hmiér-rédfidadomresshirg 8Hdr@ing 4 ¢rederatateyial Whig iwas| tiftuydteéd ith ether. The

pi per azi nylf.hat&a&whﬁrwés)them@am@d by'figatiipl(Aelae@aM@stivdl.ssol ved i n net hanol
and cool ed Mé I!?Ié !Stdr ?)OxjeHEII'e QLBWaS added sodi um net hoxi de (1.2

t d st d
for’ 1§°L0L39%Mﬁ44%?4m bbb o HG 0 FRTL bt BeTack Bt o
and di chl o7oi9et. Tiafra, 4 Rhd. ﬁﬂr(g@mﬂd*ipﬁfﬁe? A6nagt, driled. %w&wbsoﬂﬁhm‘@mfhﬂé,

filtered amwhsqercreyisateh Mli]dQ grzdm@ea H)ressure. The residue was purified
by chronmat ography on SPE cartridge (Silica) eluting with DCM net hanol

(96: 4) aff%rdl npe*hze title conpound (yield 24%.

xamp
» (R or 8) 3«3-{2-]4-(2-Methyl-5-quinolinyl}-1-piperazinyl]propyl}phenyl)-1,3-
( oxazolidin-2-one (E122)

3-(3-{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyllpropyl}phenyl)-1,3-oxazclidin-2-one (E
118) was separated using preparative chiral HPLC [Daicel Chiralce! OD column; n-
hexane-ethanol {65:45)] to afford the title compound as the firsi-eluting enantiomer.
(ES/+) m/z: 431 [MH’]. CaeHsaN4O2 requires 430,

1H-NMR (400 MHz, ds-DMSO) &(ppm): 10.8 (br s, 1H), 8.90 (br s, 1H), 7.87 (br s, 2H),
7.73 (s, 1H), 7.61 (s, 1H), 7.46 (d, 1H), 7.42 (i, 1H), 7.40 (br s, 1H), 7.12 (d, 1H), 4.47 (i,
2H), 4.10 (2H), 3.77 {(br m, 1H), 3.65 (br s, 4H), 3.50-3.40 (br m, 5H), 2.84 (br s, 4H), 2.80
{m, 1H}, 1.25 (d, 3H).

Example 123
(S or R) 3-3-{2-]4-(2-Methyl-5- qumolmyl)—1-plperamnyl]propyl}phenyl) 1,3-
oxazolidin-2-one (E123)



The free base could be converted into its dihydrochloride salt by dissolving
the conmpound in dichloronmethane and adding a 1 M ethereal solution of HC
(2.1 eq) dropwise. Ayellow solid precipitated and the suspensi on was
stirred for 15 m n. The solvent was renoved under re %28%0@?0“@

af f or di ngv@ 2P0 hat eri al whi ch was t{ri turated with i naI
conpound was then recovered by fi ltrition (yield quantitative). M5

mz: 481. 3 QF | ( r o) (ppr’r)
T0-4 (vbs, 2L TI+G %b%‘*”mﬁ Hopegeilh m@m fﬁg %agw é 75
(vbs, 1 H) a5 $OpRI2 +‘E§‘“92P ar "%43“ [Daiggl Chiralee! ?'4@5‘” 5. 08
(s, 2 H, hex@eethegol((@Ep:45) tqﬁffor@thﬂlﬂ@s:owmqqu aﬂ%@ﬂd@w’fm@mﬂm@ﬁer

3- (13- { 2- [ 4cEs2+)Vatzhyd - [T iCadiNyDk Yeqlirgs 480; azi nyl | propyl } phenyl ) -

oxazol i di nyzapite (ddelidi, dﬁ-DMSO)Bppmé 10.6 (br s, 1H), 890 (br s, 1H 787 (br %azol i

AT 9§isgﬁi{x;e»ggsqqu°)%§g b 7p4rzp(§ 1§&Q,tf‘X6 ORI
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as the fir@,-lehut.2hg,8Hanti oner. (ES/ +) n12 431 [MH]. C26H30N402 requires
430. | H NMR (400 MHz, erIVBO) S(ppn) 10 6 (br s, 1H), 8.90 (br s, 1H), 7.87

(br s, ZléQafn é‘g : 7.61 (s, 7.46 (d,. 1H), 7.42 (t, 1H, 7.40
b 1 4 2 77 1 3. 65
5 i oo b ol Sy |
31-1) oilgmopgcbhyd@chlonde (E124)
3- (3 {2 [4(2 I\/bthyl 5-qui nol i nyl)-1-pi perazi nyl ] propyl } phenyl ) -1, 3-
oxazol i d| 333;;;)3 M?Q%gﬁﬂﬁﬁ d:‘llﬂg 582004/ 005000 84
3-{2- I lid
o ‘éne[( el okl ol o SR AP IERY bl "
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as t he secmndadted tmsﬂMofmemyI -S-gfitotinyl muifluorofdthdridslifonate2@p ghe

e 9627*’@@ n IGO0 e ol s e St s m;a@)sm@d%@ (br s,
) Jely

1 H) urgder ?Jt en for i(h grs %eacﬂo c?%d b %g- t "f ug&;h# 42 (:n
1 H): 3. 6513(11grsaj,urat@m)aqugo%a@nwgluqu;hlqﬂdegqq,uuoq (H mipand extﬁagted gntgcpthyd m 1H)
1.25 (d, Zdptateex3@plrel)lThe organic layers were combined, dried over sodium sulfate and -
1-2 (3-{ 2d[ (o%ﬁ&er@raw hder ﬂeoﬁlaedr‘piéayumﬁwcmeé WaY IpLrifleddby A&7 EriRgink@bRIphy Pheny! )
-2- imda

2- Met hy ?%z%%é%’&hﬁw%mlﬁé¢qa2| nézﬂ'%%ml (S?? ﬁ)eaﬁ (r %’&? rbe ‘R}e‘? ﬁ B?"[')%dr azi ne
(0. 5509

car bonate (1.78 g; 2 eq), palladium
MS; (ES) m/z: 242.3 [MH]". C15H:gNa requires 241. )

TH-NMR (300 MHz, CDCl5) 8{ppm): 8.40 (d, 1 H), 7.76 (d, 1 H), 7.61 (t, 1 H), 7.29 (d, 1 H),
7.06 (d, 1 H), 3.2 (m, 5 H), 2.85 (t, 1H), 2.74 (s, 3 H), 2.5 (t, 1H) 1.25 (d, 3 H).

1-(3-{2-[(2R)-2-methyl-4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-2-
( B imidazolidinone dihydrochioride (E124)

- A mixture of N,N-diisopropylethylamine (0.072 mL; 2 eq), 2-methyl-5-[(3R)-3-methyl-1-
piperazinyllquinoline (0.05 g; 1 eq), 2-{3-(2-oxo-1-imidazolidinyl)phenyfjethyl
methanesulfonate (0.07 g; 1.2 eq) and acefonitrile (0.5 mL) was irradiated in a microwave
reactor (PersonalChemistry Emrys™ Optimiser, 300W, 180 °C, 15 min). The dark solution
was loaded on SCX ion-exchange cariridge (5 g) and eluted with methanol followed by a
solution of ammonia in methanol (1M). The basic fractions were concentrated under
reduced pressure and further purified by flash chromatography on silica gel, eluting with a
gradient from dichloromethane fo dichloromethane-methanol (98:2) affording the desired
free base intermediate in 67% yield. The related dihydrochloride sait was formed
according to the description given in the general procedure for the preparation of amides
and their corresponding dihydrochloride saits starting from 3-{2-[4~(2-methyl-5-quinoliny!)-
1-piperazinyl] ethyl}aniline (D8&) to give the title compound in 57% yield (0.03 g).



acetate (0.123 g; 0.2 eq) and 2, 2'-bis(di phenyl phosphi no)-1, 1' - bi napht hyl
(0.513 g; 0.3 eq) were added to a solution of 2-nethyl-5-quinolinyl
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H, 7.06 (d. 1 H,e 3.2 (m 5H, 2.85it, 1H, 2.74 1s, 3 H, 2.5 (t, 1H)
1.25 (d, 3-fgmeie o o
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internediate in 67% yield. The rel ated di hydrochioride salt was forned
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PCT | EP2004iyaie89ely denWs], 3{ESolidih2-onk3@nd [mdthanesl2BH3 thibfle. e her esidd 29.

" H NVR (50QahE,. wBYEEringd p&mSPéoca&ré%IQ@hégbﬁsmé-@s eftiehtt o Rpadick) fron - 72

bs 1H) Lo S ordih 7 | H); 7.14
g] é i @%\:{é 5806)[?%"!%{%12H15 Srequ:res ?)%gd.dn‘?mf%t éfm{lg 3H: 13

(3- { 2.1 (B-IRNMR (A90 iz, LOCSEppm): 75 (Gui o 7i3nin, RHL 6996k i), dy3 [ret4h)l 4 pheny) )
1 3- oxazglaHyi szngsqgfa@ﬁ) 3-[3-(2-Hyd

roxyethyl)phenyl -1, 3-oxazol i din-2-one The title conpound was prepared in
0
(est! i SRR ARG b bBRena gt of o oe=
oxazolidin-2-one (E125)
C The title compound was prepared in 33% yield using a similar procedure to E124
' starting from 2-methyl-5-[(3R)-3-methyl-1-piperazinyl]quinoline and 2-[3-(2-oxo-1,3-
oxazolidin-3-yl)phenyllethyl methanesuifonate.
MS; (ES) m/z: 431.4 [MH]". CasHaoN4O, requires 430,
1H-NMR (500 MHz, ds-DMSO) 8(ppm): 10.8-10.66 (2bs, 1H); 8.54 (bs, 1H); 7.72 (bs, 1H);
7.61 (s, 1H); 7.49 (m, 2 H); 7.41 (t, 1 H); 7.26 (m, 1 H); 7.14 (m, 1H); 3.8 (t, 2H) 3.4 (m,
3H); 3.2- 2.8 (bd-m, 9 H), 2.71 {(bm, 2 H); 2.5 (s, 3H) 1.41(d, 3H).

(bs
(
(
3-

Example 126
1-(3-{2-[(25)-2-Methyl-4-(2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyil)-2-
imidazolidinone dihydrochloride {E126)



br omophenyl ) et hanol and 1, 3-oxazolidin-2-one. Ms: (ES) mz: 208 [ MH].
C/ 1H13NGB requires 207. 1H NMVR (300 MHz, CDCI3) 5(ppm: 7.45 (s, 1H), 7.32
(m 2H), 7.03 (d, 1H), 4.48 (t, 2H), 405(t 2H), 3.85 (bm 2H) 2.87 (t,

1.58 [ 3- (2- Oxo- 1, 3- oxazol i di n-3-yl ) ph
rret hanesul&@ﬁ@?m“‘?ﬁe title conmpound was prepared in 93%(&&%(” &% qi ng to
the general procedure for the preparatlon of am des (Method B) starting

fromstart 'f'ﬂlefrﬁf? g’é%“gff’%’hmi l)i,pé]mlgyl] 1, 3-oxazol i di n-2-one and

th | SPE d
(S 1o usthe e ambatiid was g 3795 B ina s dplit e zmﬁw 00 Fgompie 121 49°
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285 [WHL. GDRHISNCSS requires 285. 1H-NVR (300 M, CDCI3) S(ppm): 7.5 (s,

1H), 7.3 (rﬁhs?(HB)wﬁz%‘ézéwﬂr%ﬁ%wrdqmre&m 4 (t 2H), 3 (t, 2H), 2.8 (s,

3H. HENMR ! 761 (t, 1 H), 7.29
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-1, 3- oxazdl n it d red in 33%vyield
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using a simlar procedure to E124 starting from
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imidaz chi VS,
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H: 7.26 (mtartingd) from 12-meHy-Brif3s)-3-restpyk-1 szgra:gn CI("ﬁP"”eBHWd 322[3 (2-080-(1bd m 9

H, 2.71 (lwidazolidiny)ghenyi{ethyl Bldhahestdfoohte3H) . Exanple 126

2(3I %nggé@ﬁsj\wﬂmhoﬁ Mﬂrf@zgllrigl\{rhgﬁregw&o 2gny|2) é pi per azi nyl ] et B%I }ggg%lo)

8d 2- Met hyl %20 P(gﬁ)é? eljél 6*?"]% m %aﬂﬁg ﬁ?ﬁégﬁg@ﬂnd was

prepared i {-8478 §itB] d48dmng HE Bt kit A §é’6uf’é“)t6 @l 386 3H% 426t ng

from (2S)- ZHm'Eﬂ,WﬂﬁBmm—mz?hiézmﬁ 2 Hpett Bi(d, 383.qui nol i nyl
trifluoronethanesul fonate (Dl). Ms; (ES)- mz: 242.3 [VMHI4. C15HLI9N3’

requires 2 (300 MHz, CDCI3) 8(ppm: 8.40 (d, 1 H), 7.76 (d, 1 H),
; ?i Ets %; —%zg -@tmetfyﬁzﬂiimgthygg q& q_cblmyﬁ)1-plperaz&n]]ethyl%henyl) 1 3(t 1 H,

1- (3-{ 2- [ ( 28yzclidiretonie-(B127) - net hyl - 5- qui nol i nyl ) - 1- pi per azi nyl ] et hyl } phenyl)
-2- imdazghs dttl&oasn@bhudrmh;b@pard@ i Est%»;e]awﬁsahg td einflaMprRIcBduraas Prapar ed
in 47% yi e's r&gn sfﬁ Q@rsqﬁé’tﬁ*l é‘raﬁﬁ ’nﬁ!lr;]eZ@)Z% % %&élgz-%%
2-met hyl - a |r-1-3_—y Xyl]ethyl m Ee;naeéul eq( X). ne an

MS; (ES) m/z: 431.4 [MH]". CssH3oN4O, requires 430.

1H-NMR (500 MHz, de-DMSO) §(ppm): 10.8-10.66 (2bs, 1H); 8.54 (bs, 1H); 7.72 (bs, 1H);

7.61 (s, 1 H); 7.49 {m, 2 H); 7.41 (t, 1.H); 7.26 (m, 1 H); 7.14 (m, 1H); 4.48 (t, 2H); 4.1(t,

2H); 3.8/3.7-3 (bd-m, 11 H), 2.71 (bm, 2 H); 1.41(d, 3H).

( Example 128
/ 3-(3-{(1R,28)-2-[4-{2-Mathyl-5-quinolinyl)-1-piperazinyl}cyciopropyl}phenyl)-1,3-
oxazolidin-2-one dihydrochloride and 3-(3-{(1S,2R)-2-{4-(2-methyl-5-quinolinyi}-1-
piperazinyllcyclopropyi}phenyl)-1,3-oxazelidin-2-one dihydrochloride (E128)

3-[3-(2-Hydroxyethyl)phenyl]-1,3-oxazolidin-2-one

A solution 2-(3-bromophenyllethanol (1.00g, 5.00mmal), 2-oxazolidin-2-one (874mg,
10.04mmol}, copper{l)icdide (96mg, 0.50mmol), N,N'-dimethyl-1,2-ethanediamine (60uL.,
49mg, 0.56mmol) and potassium carbonate (1.04g, 7.50mmol) were suspended in
dioxane (6 mL). The mixture was stirred under nitrogen for 2.5h at 100°C. After addition of
copper(l)iodide (96mg, 0.50mmol) and N,N'-dimethyi-1,2-ethanediamine (60u, 49mg,
0.56mmol} stirring was continued for another 2h at 100°C. After cooling down to room
temperature, the mixture was poured into saturated aqueous ammonium chloride solution



i m dazol i dinyl)phenyl]ethyl methanesul fonate. MS; (ES) niz: 430.4 [VH .
C26H3, N5O requires 429. C'H NWR (500 MHz, DWVSO) 3(pprr) 10. 8-10. 66 ( 2bs,
1H); 8.54 (bs, 1H); 7.72 (bs, 1H); 7.61 (s, |l H,; 7.49 (m 2 H; 7.41 (t, |

H); 7 26 (\?ézoog}_%ssz 113 Eg] é::?) Exg (te ?24)7 3. 2(t, P@T/EPZOOJEI?OOSOOOS (bd-m

3 (3 {2 [ (25) - 2- et hyl - 4- (2- et hyl - ui nol i nyl') - 1- pi perazi nyl J et hyl } phenyl)

-1, 3- I 2- 1 T 33% | d
using o o nelSPAEELHY 8504 ogfi‘%n%ii?qrﬁ AP By e i SRR Bfndsfl il ©
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s $00 fB m 1‘%;2 § 20, 7.85 428 (1
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(bd m 11 ra?H)é‘Bﬁl(t(% 4* FgH)gi? Ie 128 3((3 {(;@ |
R, 2S) - 2-[ 4- (2 Met hyl - 5- qui noI i nyl)-1-piperazinyl]cycl opropyl } phenyl)-1, 3-
oxazol i din-2 xdﬂt@‘dxmhﬂmﬂ -gipremgilacetaldehyde
gl E)gr ggllﬁylzrh 12 oBAHYLai o?d“l PYehRYdokolla(1 H -one (%elss-r\gartm %nroldg\an E128)
5 3 (2 byl R hgi réﬂliﬁ@? ldisd 3ot @Js’n@ﬂ&xamxw&%ﬁ?ﬁvﬁ -Sxazofi
2- ( 3- br onopRenGIF ﬁ@‘iznﬂr@lb@gdlc@r% § (1020l aF81 bxtlie wag shrgdsiaggm
10. 04nmol ), tenﬂqermm(alf@m Smminleth¢rdwaghed Ouith @queduls sodium hydroxide solution (1M, 10mL).
'C\'ai\'boﬁgtﬂgt ?ﬂ. RGPS ghrfeN lafer( BfeL attef AL &eg?gaglngn Hélsuﬂﬁt &difate! Gnd Cure
onate (it PP%eg'éﬁaH“’mﬁ oSSR b gyt bl goged ol
c<f[§)per (1) i ofiheieonrBing wag usesiniihgut Bnienpuxiiceiiprrin e next SieFét hanedi ani ne (601l
49ng, 0. S56MHNNR €300 MHagCRak) Sepin): rESd(sf tit), ISt (aetHRT.3T.4 XBOLH), Af9teim,

cool i ng dowiHy, @ 47q0PH) L0 813,20 (st 4g). M xture was poured into saturated
aqueous ammoni um chlor'i de sol uti on WD 20051014552 PCTI EP20041008000 87 and:

extracted with dichl oronet hane._ The or. er. was dri ed. over naghesium
Sulfare  am RN AHAAE maag:5-T bl hp Bes ey s P ERYIBROBARb g vt

purified byoXdzelitin-Z-hnendihpdroghivyidenaed | 3-Cal($BRR)-2H4(2-methyl-Siuindlinyi)-1-
acet at e- cyc .gb@gmcya;o@rﬁpgl}ph&)ylﬁf B@&dzmm-zhﬁemiﬁy&oaﬂaﬁw 28N 64%yield

(664ny) . é‘?loé) =3 en I @Q 7. ‘p 47mrﬁ B, 7.385
(m 1H), s zto[%ggesylfgn 1%9:% g:;wp B 'ﬁ' S(g ggl’:f-p pei'azm qu1r%:lm§g (s,

1 1 1- Tr i s(@@émm b&%mmoliwaretﬂ;%ﬁotyeqmzolb@iﬁz mbXand |:Bi(31$43 fop dla in(z0dean-Rarke i n
per i odi naneappardl@ontil thebfbrmmtion ofaise mdickedas oorapletzl (rioniivred by basic AlLOs-TLC-
3-[3- (2- hy daye iyl &UNREYE oot Rifp¥RRRt LAY Braporation of the solvent under reduced
pressure, the crude imine was used without further purification.
Diiodomethane (0.22 mL, 718mg, 2.68 mmol) was added to a solution of diethylzinc (1M
_ in Hexanes, 2.0mL, 2.00mmol) in dry dichloromethane (5mL}) at 0°C under nitrogen and
(_7 stirred for 10min. The crude imine was dissolved in dichloromethane (5mL, dry) and
added dropwise to the reaction mixture at 0°C. The reaction was warmed to room
temperature and stirring was continued for another 2h. The mixture was quenched with
methanol, then loaded onto an ion exchange cartridge (SCX-2) and eluted with methanol
followed by ammonia in methanol (1M). The basic fractions were concentrated under
vacuum and purified by flash chromatography on silica gel, eluting with cyclohexane-ethyl
acetate (1:1 to 1:2) and finally isolated via mass-directed HPLC (Fraction LYNX) affording
the title compound in 2% yield (10mg). The free base could be converted into its
dihydrochloride salt by dissolving the compound in dichloromethane and adding a 1M
ethereal solution of HCI (2.1 eq) dropwise. A yellow solid precipitated and the suspension
was stirred for 15 min. The soivent was removed under reduced pressure affording a
crude material which was triturated with ether, The title compound was then recovered
by filiration (vield quantitative).



2-one (315nmg, 1.52mmol) in dichloronethane (10 m.). The m xture was stirred
at room terrperature for 30mn, then washed with aqueous sodi um hydroxi de
solution (1 M 10nm.). The separated organic |ayer the latter was dried over
magnesi umysyl | concentrated under reduced pressprgpafolfdstiond the
title corrpounggl n 529% yield (278mg). ggThe conpound was Elsed WI/@(LOUt further
purification in the next step. 1H NWR (300 WHz, CDCI3) 3(ppm: 9.73 (s, 1H),

7.49 (5, g, @S)wz azéwﬂqr&ZBH2§Nmrsan.resxzw 4.47 (t, 2H), 4.05 (1, 2H),
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reduced pressure, the crude imne was used w thout further puri

Di i odonet hane (0.22 m, 718rr? 2.68 mmol) was added to a sol ution of
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mass-direct g
(10m) . Thé o B9 8% P WBRS¥nverted into its di hydrochl oride salt by

di ssol vi ng MK EDanigoldtdMH]- GeldhNOrewiienddd and adding a 1M et hereal -
sol uti on offHHMR (3D0LMEY) dADMBD) S@pmp 6/8 {1, 0MM)Se.LE-8.33r (AT, BH), d5e@, 2Y 4150e

suspensi ong sk 8y HQs (Lo n. The sol vent was renoved under reduced
pressure a{fml)ss (5t c)rugig)(natgnrlal which was triturated with ether. The

title conpound was then recovered by filtration (yield quantitative). WO

2005/ 01455 N-BdF-hrdmxyathybsbenyl]-24- QVBEthVE'S?'tWPEo'eZFE@TPMﬂI“'d@ZGH28N402
requires 4283-AttihdgiEhyletiandHa,20d G, BIVBGmaEl} Waa)atidédto%scﬁlmn dftd) 4-dithelidl-( bs,
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C g, 10.51 mmol) in dry MF (20 mL). The mixiure was stlrred for 14h then the DMF was

(; removed under reduced pressure and the residue was partitioned between DCM and
saturated agueous sodium hydrogencarbonate solution. The organic layer was dried over
magnesium sulfate and concentrated under reduced pressure. The crude compound was
purified by flash chromatography on silica gel, eluting with ethyl acetate-cyclohexane (1:1
to 1:0) affording the fitle compound in 73% vield {1.772 g). '

MS; (ES) m/z: 277 [MH"). C14HsN20,8 requires 278.
1H-NMR (300 MHz, d-DMSO) 8(ppm): 9.95 (s, 1H), 7.40-7.50 (m, 2H), 7.12 (i, 1H), 6.92
(d, 1H), 4.60 (t, 1H), 5.57 (dd, 2H), 2.66 (i, 2H), 2.61 (s, 3H), 2.49 (s, 3H).

2,4-Dimethyl-N-{3-(2-oxoethyl)phenyl]-1,3-thiazole-5-carboxamide
The title compound was synthesised according to the procedure described for E128 using
N-[3-(2-hydroxyethyl)phenyl]-2,4-dimethyl-1,3-thiazole-5-carboxamide (800mg,



2,4-Dinmethyl -N-(4-{(1 R, 2S)-2-[4-(2-nethyl-5-quinolinyi)-1-

pi per azi nyi ] cycl opropyl } phenyl ) -1, 3t hi azol e- 5- car boxam de di hydrochi ori de
and 2,4-dinmethyl-N(4-{(1 R 2S)-2-[4-(2-nethyl-5-quinolinyi)-1-

pi perazin opyl } phenyl ) -1, 3-t hi azol e- 5- car boxa chi ori de
(E129) ¥V((132"‘%\%#128§6henyI ) et hanol 2 (3pNi trophenyl ) et ha%?&Fg@éM&B&S 00mmol )
and Pd (10% on charcoal, 200ng) were "suspended in dry nmethanol (10 mi).
After the o B g

exot herm ca%g#"ﬁ&é%d m%p by%g éon %ﬁéégﬁég‘elé&@h\ te nﬁg ‘ﬁ'tﬂrjpgﬂ%t ar}oi

r oom t enper @) FTArHBI R %f‘lﬂr@ s filtered over celite. The filt rate was
evapor at ed MEES) héz: 26 {Mue]. Ghdbd0f0rennirest 274 acetate. After washing with
sat ur at ed auuﬁmaswﬂodmincm@rwaﬁbqamm $80Utn, OH), AT S (maIdel) br.ogg, t he

organi c | ay. o |um sul fate) and the sol vent renoved under
reduced pre@hé\%ﬁj? ?% t|tIe conmpound in 54%vyield (373ng) as a

white solid. M5 é’ n12 % . C6HL1NO reqwres 137. 1H NWVR (300 MHz,
d6- DVSO) 8(Zrimetsyl -(erHRl?ﬁ)-Z @sn%hﬂsﬁ gwnolinyl)-14 g5 (s, 2H), 4.50 (t,
1H), 3. 45 (pperaZinyl]cytldiropyi}pliriyl)-1,3-thiazole-5-carboxamide dihydrochloride and
ygg (2 hycg]mmngutmmwd?& 1%@& hquingiiyppizol e- 5 car boxam de
m nophen i ed to 0

2. i met nEor U Ghropynetnyl TR “%@%g‘i@ed o. iiafyoide
1- ( 3- di met HEKkamPledgRbpy! ) - 3- et hyI car bodi i mde hydrochl orlde (2.015 g, 10.51
mrol ) and Irﬂeyhﬂe)zymenznd nwaszgyinthegised! 2ccording 19 531 pracedyre i deschibgd DMFE(Z8) nl) ,
The m xt ureusw@s guldmelﬁylfms ddxobingiiphieing)- Dbfhixaste-b-ca@oRaAde Un@er  BEgyced
pressure a apﬁcfrﬁérfc_lﬁﬁﬁfi gﬁ'hmgfy? DCM and saturat ed aqueous
sodi um hyd ngd gg\(‘é he or'g ayer was dried over

gnesi um %E ir#zf’%ﬂﬂ'&?qmﬂ@?e 4g&uced pressure. The crude
conmpound weldi- NMERr(ﬁO{D dtHz) @e-PMBEN) Spmntit. b thsp hit), 3A.08i (6. 4, §&B (btHh,i?’P wi t h
et hlyld ?ciet7 qb& 2B A, mwsamrf ), (716 &, 1@};73470@1 ) Padithg 1H)er.29 til ﬁ-z)gemac;wnml IHPNK/%%
ie r
{300 M. 2328%@%5?@%%552%% A ooty £50E ST ER ESD SR s B Ty
6.92 (d H, 4.60 (t, 557(dd 2H), 2.66 (t, 211)261(s 3H),
2.49 (s, 3@xample 130

2, 4- Di net hy1Lmétths{:ﬂfmfm(etmyﬂhymamblmm-&piﬂurﬁ!njdmtﬁylnﬂfehwam de The title
conpound cording to the procedure described for E128 using

39
N-[3-(2-h - 2.4:d1 net hyl - thiazole-5-c¢ 800
W0 20057 01 gsiy%tf?)ﬂ g@aﬁw\/ Shebo Sy ol ﬁ-ﬁ-w&w@aﬁ '{P%Prﬂ il ooom:
chr omat ogr #pHpzdidinane i(E8S)gle| THF wasnaddgrs metbrhviodisentngs ) fo WiSPEE® ng 519
ng (65% . MilrideESR eu),zand2brdabidn|wasGlidetl #oNB0 BhutexyUThe asxtmwaslloddewwﬁo( 300
'VHZ, CDCl 3an36RBKBhange artidye BdX-2)7arOel(dd Wit methafol fofovd® by Hhnmohil (d.
methanol (1M). The basic fractions were concentrated under vacuum and purified by
column chromatography (SPE cartridge, Silica) using as eluent a gradient from DCM-
- methanol (99:1} to DCM-methanol (88:2) affording the final compound (45% yield).
C MS: (ES/+) mfz: 430 [MH"] CasHaiNsO; requires 429,
] 1H-NMR (400MHz, de-DMSO) 8(ppm): 11.19 (1H, bs), 8.94 (1H, bs), 7.89 (2H, bs), 7.84
(1H, bd), 7.6 (1H, bs), 7.48 (1H, bs), 7.45 (1H, d), 7.32 (1H, t), 6.96 (1H, d), 3.81 (2H, 1),
3.73 (2H, bd), 3.7-3.2 (10H, m), 3.13 (2H, m), 2.93 (3H, bs), 2.79 (3H, s).

‘_.

Example 131
N-(2-(Methoxy)-3-{2-[4-(2-methyl-5-quinolinyl}~1-piperazinyljethyl}phenyl)acetamide
dihydrochioride (E131)

2-(Methoxy)-3-nitrobenzaldehyde

To a solution of 2-hydroxy-3-nitrobenzaldehyde in DMF was added portionwise cesium
carbonate (3 eq), followed by iodomethane (1.2 eq.). The solution was warmed to 60°C for
2 hours, then cooled to room temperature and filiered. The filtrate was concentrated



1H), 3.70 (s, 2H), 3.65 (s, 6H). 2,4-Dinmethyl-N(4-{(1
R, 2S5)-2-[4-(2-methyl -5-quinolinyl)-1-

pi perazi nyl]cycl opropyl } phenyl) -1, 3-t hi azol e- 5- car boxami de di hydrochi ori de
and 2,4-dineth N(4-{(1 R 2S)-2-[4-(2-nethyl -5-quinoli

pi per azi ny‘ﬁ%ﬁp{,’g"ﬁlﬁ?%pyl }phenyl ) -1, 3t hl@20| e- 5- car boxani d&T @%ﬁ%ﬂﬂpﬂ?@?ﬁ oride

(Exanpl e 129) The t|tIe conpound was synt hesi sed according to the procedure

descri bed for E128

2, 4- di et hy|”’l¢ éa s ?&5’2?%&/?‘5’8%8%}? chragaiography| o0 SN Spridlas (Plie) (889 sy,

0. 3ommmol ) afe! heranesatbwkdcs e (3:2) 49 Qiveithe prodsiehin 738 Yiells: (ES) m z: 498

[ M/\] cngslmtwR @GOMHzsCBO1R) S(pEmNINVR 28300, s)Hz95 @6L DYSR3 8H) p1) 3.9 (BHL &). ( bs,
, 10.09 (s, 8 78 bs 1H), 7.85 bs 2H), 7.73 (bs, 1H), 7.6 (s,

747(3r 'éQh hi; hd@y 6.97 (d, 1H), 3830(bm
2. 1-2 ks glg@'re dlut:o nietf“?o )V-3-n|1tlr?:5aEI enzal’dehylzpe in JFH% wére added 18 Crown gbs

1 I\/Et hyI 3- ((9-2{929[(me(dzaxmrwﬁyl)tﬂshwmgmh@pmmqﬂq@rdﬁé? &d) anyd petasgiurh shrbayaty - 2-

I m dazol i di eseq) ETROYesliting stbpensipel veas|werimed tob0°C for 2 hours then cooled to room

|1 m( ga{z f, | I[ 3| &&nﬁ&%ﬂh’é =Ad %a&el e i.ntr&tenmee@%bmaté@hﬁaar}m@uw'andeunfed gy

sodi um hydr ?@%ﬂgrfg'@’q?n ﬁl&ca[ ﬁ%rﬁ g%ﬂ?ﬂeﬁ %Igh@iap? %@FFB‘%{‘E‘%O Qrﬁﬁatgévg aThe
m xture was Mgkt &Wtﬁ% <1 HEes(eRirgeettaml3-vabenzene 2ndagdmaihvesd-Twi t h
nmet hanol f oI{(Zmae(meﬁwlcasmnﬂmnall-ﬁmitrqbenimmo [Thé alkibhe niblige hasidissbivad fri THIS ameétr e
con;:enéI rat e(bmijn J)Scﬁ(&ﬁ,uﬂmi évnd PaHd Etined fggﬁ rgfwﬂ‘e ngrﬂﬁwb%?gﬁﬂ t
cartridge, %a S tioft Bk T &Il%lsxa 0
DCM net h |qé‘§%2 oty Q’%“ é'm’f" i

mg: 430 [ MY b Gl ikt o e aéfa%%ﬁa‘énwér indgg Vs SB g
1119 (1H, usl)ecommn(cij(m%ovb@)lmew)gg (21-1, bs), 7.84 (1 H bd), 7.6 (1 H,

b 7.48 2H,
t;‘) 7.8 Ekl—tMMRS(BOOMHQSCmGtg)F&épaﬁ 9?5%1’4—! (s% ﬁagtH) d)@’@(zil-g@) H32Hﬁ)4bs 38é25(

(3H, s).

N-(2- (Met hoxy) 3- {2 [4 (2-net hyl - 5-qui nol i nyl) - 1-pi perazi nyl ] et hyl } phenyl ) ac
etam de di ﬁy{MeﬂmyMr{@déﬂmh!ﬂ%wvm)i'watﬂzﬂwﬂeﬂwﬁhdém?de To a ‘
sol ution of 13- &yﬂre@(sbu&mnldf 2 hrastaatydlemitebphenyl] IVecstBditrid dasl afiodd 2-adimys6-

cesium car l?PB fﬂﬂoﬁm %hb% ben'v&@%‘ﬁﬁ&é‘éﬂ%oﬁﬂteﬁmg@&tdre s rﬁﬂgfé%' on

it ered: THS é’d'lumf{'? OB e TSP ST FRRORIUSE00 90

under vacuurfh@nd purllﬂﬁeélﬂe(!ﬁfecol umm aﬁm@h&@d@ﬂ%&@qﬁw&b@n&@phenyaqeylt §ilica)
usi ng as ebiperdzinylquiodlineanas mchydred by iontexchdhigd)chtamalograptyhSOX-Ddartridgen 72%
yield. methanol-ammonia/methanol (1M), (1:0)—(0:1)].
The ftitle compound was obtained in 71% overall yield from 2-methyl-5-(4-{2-[2-
{methoxy)-3-nitrophenyl]ethyl}-1-piperazinyl)quinoline according to the procedure
contained within Description 6 {D6).
L MS: (ES/+) m/z: 377 [MH*] CoHasN4O requires 376.
| 1H-NMR (300MHz, CDCl,) 8(ppmy): 8.37 (1H, d), 7.68 (1H, d), 7.57 (1H, t), 7.22 (1H, d),
7.07 (1H, d), 6.88 (1H, t), 6.63 (2H, d), 3.76 (4H, bs), 3.13 (4H, bs), 2.95-2.6 (10H, vbm).

N-{2-(Methoxy)-3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyi]lethyl}phenyl)acetamide
dihydrochloride (E131)

The title compound was prepared in 42% yield according to the general procedure for
the preparation of amides (Method B) starting from starting from 2-(methoxy)-3-{2-[4-(2-
methyl-8-quinolinyl)-1-piperazinyljethyl}aniline and acety! chioride.

MS: (ES/+) m/iz: 418 [MH'] CaosHagN4O, requires 418,

1H-NMR (400MHz, de-DMSO) 8(ppm): 10.64 (1H, b), 9.38 (1H, s), 8.77 (1H, bs), 7.84
(8H, m), 7.72 (1H, bs), 7.39 (1H, s), 7.09 (2H, m), 3.77 (3H, s) 3.52 (2H, m), 3.6-3.3 (8H,
m), 3.15 (2H, m) 2.83 (3H, s), 2.14 (3H, s).



1 H NWR (300MHz, CDCI3) 5(ppm: 10.28 (1 H, s), 7.95 (2H, m, 7.23 (1 H ),
3.97 (3H, s). [2-(Methoxy)-3-nitrophenyl acetal dehyde To a stirred solution
of 2-(methoxy)-3-nitrobenzal dehyde in THE were added 18-Crown-6 (0.2 eq),
(et hoxynet hyl‘gt ri phenyl phosphoni um chloride (2 eq) and 8ot assi um car bonat e
(6.5 eq). WRSMHSEi ng suspension was warmed to 60C f oFCHERSIH Y3 Men cool ed
to room tenperature and filtered. Thé'filtrate was concentrated under
vacuum and purified by chromatography on a silica cartridge (el uent

cycl ohexane-ethyl acetate, 9:1) to give a mxture of

- 2- mret hoxy)ExeniPig 132 ( et hoxy) et henyl ] - 3- ni t r obenzene and 2- (net hyl oxy) - 1-
((2) - 2- (et NH{2e(Metiatypay(2i4-82-nicthyfequinolinyl)The al kene ni xture was di ssol ved

in THE and pmrbm ;mmmuee.ygmemﬁsammde alitiyelFSchl6iide (m . The sol ution
was nade bas.* B Hargnﬁ% gaaeacé&hgb'tg% r&%g% L th

fpr
DCM  Th 9 Pt
and concent n:?geﬂ?a 'gﬁr’ s egrqpeg?ﬁgadqq e &Pﬁ&h‘? é?l[ﬁ}"% b ®

yiel d). 1H MNvRoisdonsiperaimdety}stinsgnd reetrmesulfanyl ejoridg. 8 (1H, d), 7.4 (1H,
g),( L2 (1;4mm2{l(es?;ﬁﬁ 468M1] @MSDmogr%@wjﬁ sl bine T
oxy) 4a:NMrl#o 90.68Y Pl PPIRZH, Y FNoyne 10
t d dded
s s i g%ggﬁaQ gﬁnsé R TR S e
t enper at ur e f50$ rﬁﬁnﬁ’f‘ "Sbéi"dr(?'ﬂsrﬁ ra?e%? GklyBbr ohydri de was added and the
suspensi on was stirred for 75 mnutes. The internedi ate,
2- et hyl - 5- Qgﬁa,ﬁ-,gm[.g;g( nmet hoxy) - 3-ni trophenyl J et hyl }-1- pi perazi nyl)qui noline,
“nﬁfh;ﬁéfver e lel SRR Gty @E@%Hﬁ&%ﬁv@%ﬁ@ I s
ai ned i no¥azgliginsg-gne dih vémp hyl - 5- (4-{2-[ 2-
( hoxy) - 3Theé title mompaundtwasl grenarpd e 63%i vigyd cprirding iton theagareratl progeduwe tfdve
procedure  gRainasd oY\’c;I'dllb Rirda8 Hhbl Akt afiatds (Mefhod &) StBrting BrEMI-(MBtRoxyRE- ?2-[ NW
%332531;10 r Ft@é# gﬁi% i;.nﬁ[% -h- ?%ﬁ%%ﬂl\’y&hw%?qﬂﬂ%&ogﬁg% J?chl cfe6 63
2H, d 26 2.6 (10H, vb '
I(\l- (2-( ?\/Et ho)tlyl)Nl\&R{(@C[Ml'iZ( 2B 5(Epfqlil1ﬁﬂl3l (K] ), ﬂvfﬁ &k aaf/ ﬂyﬂs] @Hhbs)} gliényl ) ac
etam de di mrdrbe);m@r(nples)( EQS@HTdtB 1.81 (8, aewcmr(dHy\g,&t.m gawn)ed o722y yiel d
according tgg Ig ?grse |‘n} 3t.hq§g ?’5’%(‘39”3)0 am des (Method B)

startlngfrom |ng
met hyl - 5- qui nol i nyI ) - p| pera2| nyl ] et hyl }anl | ine and acetyl chloride. Ms:
(ES/ +) ni z: Exaroplepi34] C25H30N402 requires 418. 1H NWVR (400MHz, d6- DVSO)

S( ppn’) 10. 642{Méthoky)r3- &—H&z(lﬂéthid-S-qbﬂnanﬂ)ﬁ-bbdrbzmsﬂ]e,thﬂ}pﬂﬁnyl)aH m, 7.72

(1 HDS). fuidSedybfho an hdigiaglerd) 517 (SH ) 862 (2, .65

I(Dg!r_ll EPg)Ob 4?6%;;8 gc bm was p(repared in %8% yle?d aéc%rdmgsko thgvae%grg%r%%é ure for

the synthesis of cyclrc ureas and carbamates (Method G} starting from 2-(methoxy)-3-{2-
[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}aniline and 1-chloro-2-isocyanatoethane.

C MS: (ES/+) miz: 446 [MH'] CagHzNsO; requires 445,
1H-NMR (400MHz, ds-DMSO) 8(ppm): 10.78 (1H, b), 8.85 (1H, bs), 7.9 (2H, bs), 7.76
(1H, bs), 7.42 (1H, s), 7.3 {1H, dd), 7.21 (1H, dd), 7.13 (1H, t), 6.79 (1H, bs), 3.79 (3H, s),
3.78 (2H, t), 3.6-3.3 (12H, m), 3.15 (2H, m), 2.87 (3H, s).

Example 135
1-Methyl-3-(2-(methoxy)-3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyl]ethyl}phenyl)-
2-imidazolidinone dihydrochloride {(E135) '

The title compound was prepared in 20% yield according to procedure described for
Example 130 staring from  1-{2-(methoxy)-3-{2-{4-(2-methyl-5-quinolinyl)-1-
piperazinyllethyl}phenyl)-2-imidazolidinone and iodomethane.

MS: (ES/+) m/z: 460 [MH"] CasHsiNsO; requires 459,



91 Exanple 132 N (2-(Methoxy)-3-{2-[4-(2-nethyl-5-quinolinyl)-1-

pi perazi nyl ] et hyl } phenyl ) met hanesul f onam de di hydrochl oride (E132) The title
conmpound was prepared in 72% yield according to the general procedure for
the preparation of am des (Method B) starting from

2- (met hox R B0YB4I52_ (2 et hyI 5- _quinglinyi)-1-pi per az PRYEFECHYE%ni 1 i ne and
ni et hanesul fonyl chloride. Ms: (ES/ +)"m z: 455 [MH ] C25H30N402 requires

454, 1H NIVR 1 1H,
oSy, 787 (VHNMBL0 W*z%sﬂﬂﬁé %m»@g@w& y gg i o {5@9 firh s gél 5
n, 3.82 3T—|93£%H b§)7778 P bs), T4 (1H; s 72501 ﬂﬂ 781 (15, ﬂé)v (B H, )
(31 1, s), @H3M),(3BF (36, s),BxTa(Qﬂl’e) 3%3.3 (8H, m), 317(2H m) 2.9 (5H, m) 2.87 (3H s)

(2 (I\/Ethoxy) 3- {2 [ 4- (2- met hyl - 5- qui nol i nyl ) - 1- pi perazi nyl ] et hyl } phenyl )-1
, 3- oxazol i g di hydrochl oride (E133) The title corrpound was prepared
|n 63% vyi el er.al ocedur e, f S si.g of cyclic
ureas and ﬂ% ﬁmé”{?ﬂéﬁ%mﬁ%ﬁ- SRRy PR etbR s iulcafmide ” Y
[ 4- ( 2- met hylE86)qui nol i nyl ) - 1- pi perazinyl ] et hyl }aniline and
( 2- br onoet hyHe) Kithe baripbund weisi tieparedvin: 660Gk td) acubrlingdté thé WéherP trioB&aNAO Br

requires 44tﬁ P 6149»% devﬁh%@xd @érBQr%latesJ(Olet?-%d (A}%.falu I@f’f}om géﬁ?z 1H,
bs), 7.88 T31 (1
HS) dd) (zbf°'?‘$gsf “°E°)pheﬁy'1§ hy]‘ 19'&9“)’ BVT} &E'T"'sr?e*}'bda"et?{"é “(3H, s), 3. 7(7
(2H, m, 3 WS AESH) g¥Z: AOTIH B CallrFNAQ Tequirgs 486.85 (3H, s). Exanpl e 134

1- (2- ( Vet hOWYNMB: (420 [MHZ, 2:+BNSQ) s®pm)i 1089 by k) 1H), pD@er(a,zﬂﬁyIB]ﬂ iy} teny| ) - 2
- i midazol idggane, QthdTmrJalsomﬂe 7(4&@34% %gmt(h{ Iw{ co@aund), wesr preaay ed in

38% vyield 83C§ égb@gsé'?’wé %é%e%@ 3'85 %1@_,)(m3he synthesis of cytlic

ureas and car s’ta t hoxy) - 3-{ 2-

[ 4- (2- net hyl - 5- qui nol i nyl ) - 1- pi per azi nyI ]ethyl }aniline and ‘
1-chl or o- 2-5-Fei@yafomet2riineropbengetijylis]-pipendzinyl2-ethyiinGlee3 1INSO2 requi r es
445. . 1H NMRe( 4680bHZ cofpoth®O) w5£p pardd. 7if (95% b)ield. &Emﬁl 1t5%ros-D- 7 9

2H, b A H
(7 13 (i)H u ?'%p%é"}' EE Qﬁ-%hygr? %g& éﬁét y'%% &fgﬂg %0 11;3 (12H
m, 3.15 (zsPd:fm cet g«?ro(\ df( nqet t§g procedur scn ed for Example

1- Met hyl - 3-1@32- ( net hoxy) 3-{2-[4- (2 rret hyl - 5-qui nol i nyl ) - 1- pi perazi nyl ] et hyi }
phenyl );j 2- mgéaamm/ﬂlmenﬁoqmypcgﬂaamwﬁeqmﬁ&aay mgg title l%?rrpornd ]13\/\/83
prepared in Lg’ab%@ %@e HE7 86 20% 0 8d

starting fr

pi peraz?nyl"ﬁn% ?/'I(’ Z@ P ok ’é'r?a (WBGHQE"S@ +) mz:

460 [ MHO @@43)1&:@@6& A s 459

(5-Bromo-2-fluorophenyl)acetaldehyde

The title compound was prepared from (£/Z)-2-(5-bromo-2-fluorophenyl)ethenyl methyl
ether according to the procedure described for Example 131 and used without further
purification or characterisation.

(E/2)-2-(5-Bromo~2-fluorophenyi)ethenyl methyl ether

The title compound was prepared in 48% yield from 5-bromo-2-flucrobenzaldehyde
{2.00 g) and (methoxymethylitriphenylphosphonium chloride (4.05 g) according to the
procedure described for Example 131. ’

1H-NMR (300 MHz, CDCls) 8(ppm): 8.07 (d, 0.5 H), 7.30-7.00 (m, 2 H), 6.72 (m, 1 H),
6.17 (d, 0.5 H), 5.65 (d, 0.5 H), 5.32 (d, 0.5 H), 3.68 (s, 1.5 H) and 3.59 (s, 1.5 H).

Example 137
N-(4-Fluoro-3-{2-[4~(2-methyl-5-quinolinyl}-1-piperazinyllethyl}phenyl)-2,2-
dimethylpropanamide (E137) :

The title compound was prepared in 52% yield according to the general procedure for
the preparation of amides, ureas and carbamates {Method A) starting from 5-{4-[2-(5-



WD 2005/ 014552 PCT/ EP2004/ 008000 92 1H NVR (400MHz, ds-DMSO) 5(ppm: 10.95
(1H, b), 10.7-10.5 (1H, b), 8.88 (1H, bs), 7.93 (2H, bs), 7.8 (1H bs),
7.44 (1H, s), 7.27 (1 H dd), 7.21 (1 H dd), 7.24 (1 H t), 3.77 (2H m,
3.76 (3H, , 3.7 (211, t), 3.6-3.3 (8H, mM, 3.17 (2H, g@r 2.9 SSH, m, 2.87
(3H, s). MPIESE36 N- (4- Fl uor o- 3- {Z-[4-(2-methyl -5- & T/EP2004/008000

i noli nyl)-1-pi perazinyl ] ethyl} phenyl )acet am de (E136) The title conpound
was prepared in 68% i eld di n ner procedure for the

prepar at i onP@MorAu 'E%‘é")éﬁ)‘lﬁi?'pé ’”éf O?R%t hod A)#arting $fom
5-{4-[2-(5- dimetﬁlmﬂ‘@a‘nlaﬁwieyphenyl )et hyl ] - 1 p| perazi nyl) - 2-met hyl qui nol i ne and
acet am de. MS: (ESFS) mjz: 04 [N 7C L GERN,O regdids ARBUO requi res 406. | H- NVR (400

, d6- .
%8 (grDLYB WH@?ABD MILD- o@ﬁbnﬁ %pprih)l%se%&so% @33%591H)883? § 537;%29; (S

!7 (
EDHj_S' 77'(ddd 2HJ, 361-330(m BH) 'fH)zss(s 12 (,QH)

5-{4-[2-(5-Brono- 2-fl uorophenyl) et hyl ] - 1- pi perazi nyl } - 2- met hyl qui nol i ne The
title compogpsimprstaprepared in 95%y| eld from (5-brono-2-

fl uorophenyg)(agﬁ_}dﬁbge?ylg _(rlqetﬁg g ﬁ'ﬁwhyl -5-(1- pi-perazi nyl) qui nol i ne

(0.51 g) an hjn} | 'd %z g) according to the
procedure deiPeraziwliethylip A95) niz: 428, 430 [MHj .
CZZH23Br FN3Thectjhe cempopnd mgprenarad m\ﬁ@% wrd"@tgltby ssppshprocediee frd, |

H, 7.69 (dthelpréﬂarat‘hn5ﬁ &rnided, nlrr)aas Endl(hal(bddwteks (Mdthod7AR Staiting Frdnins-{3- [2115- 7 07

(dd, I H), ﬁ\%— fiuord h'éhyl)éh 11 raﬁn L 2-nfet 'u%oﬁrga é]rm SthEhesuft or@:‘?n '
and 2.68 s en ta J“ The title co ound
was prepage g%% réé?%q!é\?@ '¥ %%g et hen net hyl et herTp
N 1405 s OO i, 1B B b ST, SEL L et het
furt her puqbrélmﬂlrm(mrs ¢HR 7St (br $, slhil)|703+715(m 3H), 3.76 (dd, 2H), 3.6-3.3 (m, 8H),

(E/2)-2-(5-B5p é)p, s &t nmet hyl ether The title conpound was
prepared in 48goﬁy| el d E h@' br oér%rp- -fI uor obenzal dehyde (2.00 g) and

(et hoxynet hyl )tr| ghenyl phosphonl um chloride (4.05 g) according to the
procedure d&Mplpdd®for Exanple 131. 1H NWVR (300 MHz, CDCl3) 5(ppn): 8.07
(d, 0.5 H),1-@-Booio-3@2{42-tetyl-5Sauiibiingl)-1ipipdrazingl]dify}pheryl)s-H) , 5. 65 (d,
0.5 H, 5.3,3-, :Ekoh@m'_an E139)68 (s, 1.5 H) and 3.59 (s, 1.5 H). Exanple 137
N- (4- Fl uor I enyl)-2, 2-
di met hyi pro haena% 'énp%’ %Qﬁﬁggﬁeg 'H%U{?W CJ gcc%rc@\'l/g% tﬁez%é}iélr%%ﬁv%‘ég%? '}ﬁ
accor di ng tp;e@qrgtrcgé?f@ngqie UFsas fne é:a&@fnates (Method P3 starting from 5-{4- [2-(5-bromo-

2-fluorophenyl)ethyl}-1-piperazinyl}-2-methylquinoline and 2-imidazolidone.

MS: (ES/+) m/z: 434 [MH]. CaaH»FN4OS requires 433,

1H-NMR (400 MHz, de-DMSO) &(ppm}). 10.64 (br s, 1H), 8.33 (br s, 1H), 7.88 (br s, 2H),

7.74 (br s, 1H), 7.67 (dd, 1H), 7.45 (dd, 1H), 7.4 (br s, 1H), 7.21 (t, 1H), 7.02 (s, 1H), 3.86

{t, 2H), 3.77 {dd, 2H), 3.6-3.3 (m, 10H), 3.16 (m, 2H), 2.85 (s, 3H).

C‘ Example 140
' 3-(4-Fluoro-3-{2-[4-(2-methyl-5-quinolinyl)- 1-plperaZInyl]ethyl}phenyl)-1 3-

oxazolidin-2-one (E140)
The title compound was prepared in 95% yield according to the general procedure for
the preparation of the amides, ureas and carbamates (Method A) starting from 5-{4-[2-(5-
bromo-2-fluorophenyl)ethyi}-1-piperazinyl}-2-methylguinocline and 2-imidazolidone.
MS: (ES/+) m/z: 435 [MH"]. CasHzsFNsO requires 434. _
1H-NMR (400 MHz, de-DMSQ) 3(ppm): 10.73 (br s, 1H), 8.85 (br s, 1H), 7.89 (br s, 2H),
7.77 (br s, 1H), 7.68 (dd, 1H), 7.5 (dd, 1H), 7.43 (br s, 1H), 7.39 (t, 1H), 4.47 (dd, 2H),
4,09 (dd, 2H), 3.77 (dd, 2H), 3.6-3.3 (m, 8H), 3.19 (m, 2H), 2.87 (s, 3H).

Example 141



the preparation of am des, ureas and carbamates (Method A) starting from
5-{4-[2-(5 WD 2005/ 014552 PCT/ EP2004/ 008000 93
brono- 2-f| uorophenyl ) et hyl ] - 1- pi perazi nyl } - 2- met hyl qui nol i ne and 2, 2-

di met hyl de. M5 (ES/+) miz: 449 [MH]. 027H33 448. 1
H VR )(/48r ‘fﬁﬂgamld%seowsq 3(3(ppn% 10, 55 (bgs ]1 H, g&%"g@%s“ % 77 (brs,

1H),784 (br s, 2H), 7.8 (dd, 1H), 7.71 (br s, H), 7.51 (m 1H), 7.39

(br s, (-4l amdiias Fuibbiinkifid:p Giyioratyh B 4 Biiazotichibfdhe 2H)
§r233({2 3 E'!C‘%gﬁ[g#\?g;egg 1)n%|xl E%T)i@wﬁkhﬁo

pi per azi nqu H-Ry(Biledephgny ety id rripasinfadingtyigsinge THE ¢ mgl e0.d80rp ovnal),
was' prepar a@dgntﬂaﬁfyg* yi4edny, aC@Md'i;imgl)t Opdtmlmnﬂgmm‘gm?ﬁ fa, 1%7&1’6?@0!),
preparati Onco@ erifb 8@(16’}* S0 38 nsRsIP aRRNaY anedd E@QS m[s
5-{4-[2-(5 d
et hahesul 1B O‘é@%nﬁé d it A o e i) e gﬁ’@ﬁ%ge -
1H NMR (4oonwavagcreﬂw (hepimpeturg gvas) codieds & 1qory tempsiatyrg andpartitongd (brs,
1H), 7.92 Hebwesn Rédpr aifd Bdy( beetate. ThaHprgatic4dyef wassdriet! ddpr magBesiur Sulfate 3H) |
3.76 (dd, Z4ad, cohcbntratst GMerS‘bﬁuce rés%u(dnThaﬂudéc&ﬂdeﬁ}d wad) purified By (flash 3H) -
E;fi;rpllepllggr}orﬁ yit %p ??@ Hg Onéeﬁ& §1ol{eT:3, 19, 285)
conpound wa@aff"eg >f; % ‘g]oy'ﬁ né*ot"?;g tﬁ% EMB\QOE’ QN £ o

the preparragipisamef. anmi des, ureas and car bamates (Met hod A) starting from
5- (4-[ 2- ( 5-thsos/+) Avk: I%oqmanmwz}mﬂayédwrés peqer azi nyl } - 2- net hyl qui nol i ne and

2-1m dazol i IoRfR MBoMHESEEDM ﬁ1 (FRNADS %H'(Qﬁs 3545 1
G Gy AHess P 9@ %@%M ﬁ o??“;b by agaily, "%

H),‘ 7 21 (t3(4H bs), 62@28@5 352 (3B, 86 (t, 2H) 3. 77 (dd, 21-1), 3 6-3.3
(m 10H), 316(m 2H), 2.85 (s, 3H). C Exanple 140
3-(4-Fluorg 4z (2-met hyl - 5- qui nol i nyl ) - 1- pi perazi nyl ] et hyl}phenyl)-1,3-

ccordi ﬁ'gnt 5 wégﬁ@%‘Eh‘ﬁ‘d%*'h*ﬁﬁ@%ﬂﬂémiﬁﬁ PG trionfiine - cas
and carbar’rﬂ'@éd"e Hﬁ‘ﬂ%“ tarting from5-{4-[2-(5-
br ono- 2- f | Udeditleecorhpaind/wis preparsdragzondipg o themmetingt gigseribed fier amdwple 144

2-im dazol 'dﬁ@%latétﬁn ‘1@ léﬁi %as‘iﬁ@séd&hﬁ blutl@@d%ﬁﬁ%@gb%ﬁﬁbf es 434. 1 HNWR

(400M—|z ({?; 85(br S, 789(br s
7.77
I v

(Z;r:5 8.23 (1H %%’SS 82'1) (1H, bay 7(55 (2?@ b 734’

(1H, bd) 74-70(5H m) 402 (2H, 5), 3( 4H, bs), 2.81-2.59 (8H, bm), 2.59 (3H, s).

Example 143
(R or 8) 3-(3-{2-[(2R)-2-Methy[-4-(2-méthyl-5-quinolihyl)-1-
piperazinyl]propyl}phenyl)-1,3-oxazolidin-2-one dihydrochloride (E143)

C A mixiure of 3-[3-(2-oxopropyl)phenyl}-1,3-oxazolidin-2-one and 2-methyl-5-[(3R)-3-

methyl-1-piperazinyljquinoline (1.2 eq) was suspended in titanium(lV)isopropoxide (2 eq),

and stirred for 12 hours, The solution was gently warmed to 60 °C and stirred for 1 hour,
then methanol was added, followed by sodium borohydride (9 eq) and the mixture was
stirred for a further 4 hours. The solution was poured into agueous ammonium chloride
solution and extracted with DCM. The organic phase was concentrated under vacuum
and purified by chromatography (SPE cartridge, silica) using as eluent a gradient from
dichloromethane-methanol (99:1) to (98:2) affording the diastereomeric mixiure (34%
yield). Separation using preparative HPLC (Chiralpak AD 10 Om, 250x20 mm; mobile
phase; A: n-Hexane, B: isopropancl+0.1% 2-propanol; gradient: isocratic 20%B; flow rate:
Tml/min; UV wavelength range: 220 nm; analysis time: 60 min) produced the title
compound free base as the first-eluting diastereoisomer. The free base was dissolved in
dichloromethane and treated with 1M ethereal hydrogen chloride solution (2.1 eq). A



4.09 (dd, 2H), 3.77 (dd, 2H), 3.6-3.3 (m 8H), 3.19 (m 2H), 2.87 (s, 3H).
Exanpl e 141 WD 20051014552 PCTI EP2004/ 008000 94

1-(3-(2-[4-(2-net hyl -5-qui nolinyl)-1-piperazinyl]ethyl}phenyl)-2,4-imdazoli
di nedi one di hydrochi oride (E141)

5-{4-]2-( EW%?&%%%‘?M ) et hyl ] - 1- pi per azi nyl } - 2- net hyl quiBSSHPAW4%8%%y, 0. 100
nmml ), hydantoin (44.8ng, O. 444mml)9,5 pot assi um car bonate (23. 1ny,
0.167mmol ), copper(l)iodjde (107 0. 561 nmpl d .

N, N' - di met wgﬂ”@l,s%ﬁ%ﬁfz&w&a%egrﬁrﬁetg?%%?‘0%"“‘?%?“‘_’%?"2%& R8I TORFYUVRN 488 ved

i n di oxane emoneq UpFRT RauredPressutsaifirding a spiid. WiHCR Was tipiateshwilie ether dBeat i on.
The m xt ur etitiesompaolrebiviothen cencvensp by dliratieon (el @eantiistiva)ned bet ween wat er
and et hyl agst ) MRe44Y [ €, HANED, dqsireduugd over magnesium sulfate and
concentrate ced [ e c n i fi.e y
flash chr oﬂ%‘ﬁ gﬁ?hﬁmgh%?ﬁ%%i%g)gﬁ)' %ﬁﬁéggﬁz} ﬁﬁ?ﬁ%@%?ﬁf@y&s}n@g Ranol
(97:3 to 95tH)bs Ffﬁ?%lﬂéldﬁl't-’l'fé SHi) & Bditio hd- 1T (8898 v B & (MbAgd2 410H he
first-el utiveg)hs.8a3Hhibe), 148gBYI dohdd (3HVE). (ES/+) mlz: 430 [ MHL C25H27N502
requires 429. 1H NVR (400MHz, d5-DVSO) S (ppm): 11.12 (1H, bs), 8.3 (1H, d),

706 (1 dgemRiédes th pa0 4d o o) el b %he’a’s (8 b,
. . s o[ S)., . O~ 2. ) )
2 5 5 Wosab bbb it 2 o2 o (04
i nol i nyl ) - wpipersginyipiepylieberyl)-hRwwprofidin-2-ongidihysiseehipridel (Fidd)
di h%d (r]I og Qisorrjed&tlé Holapoukite wast Iselawdngmrlgflsgggp?fﬁm?r gﬁsammtzeggrcgrm atgé]tehe
met ho a],ﬁffe . 8%
second- el uﬁrgﬁ%gﬁg&f@@w @’i(é)i B (ES/+) miz. 430 [MH] C25HR7NG02
requires 4285 (ERY ﬂgzz(di‘gé'k’ﬁ% zd%%% q rﬁgﬂ © 8,23 (1H,_bd). 8 24 (1H bs),
7.@5 (2H, BH-NMR 420Mz, de:DMSO) S(ppm): 7062 (Hiy vbs) ,8-91.(5)@, \bei,7.98) (2Habsl . 78hs) |
2.81-2.59 ((8H, b)n¥.64211839s)( BH, (38) m), Exd (i, &), 1487 (1,4}, 45)1 (2H, m), 4-2.7 (10H,
3-(3-(2- [(Q\B}m?z.é@idwbs)‘,lm(s?(SHPa)tw.bzﬁsrwb.nol inyl)-1- o
pi perazi nyl ] propyl } phenyl ) -1, 3-oxazol i di n-2-one di hydrochi ori de (E143) A
m xture of 3-[3-(2-oxopropyl)phenyl]-1, 3-oxazolidin2-one and
2- et hyl -5-'%’@ e 345 ypt hyl - 1- pi perazinyl]quinoline (1.2 eq) was suspended in
tit ani un( | -{3si344pMethid-5¢piinoljnyl)-bpigeazinyllethyilphenyl)-h3edikydrdt@él-sol uti on was
?elnlt Lae\éva[)rmﬁugzim.ﬁ.@namrg@mbﬁ@a(mas) 1 hour, then nethanol \i/vas added, .
further 4 Mot 3%g -{039&@2'>e§%@;ﬁﬂ9?%§§‘ﬂﬁ-éi%'ﬁﬁqd§%%f’{}n?{ B0
sol ution aﬁ@“@it ?!ﬁ@ﬂehé(ﬂr i ‘H”'%@Q' Phe @?dﬁ% %ﬁg%r@ola\&gh‘ggﬁ’cgrﬁ'r atled-etinder
vacuum and 9Bt 24,i2083206&h potaasivn raaphiepate $6E maa i 384omemol)s cenper)iodide etdas
el uent a groagli1er® minb)@hd N,N'-dimethyl-1,2-ethanediamine (163 0L, 135 mg, 1.536 mmol) and
dioxane (2.5 mL) was heated at 150°C for 90 min under microwave irradiation. The
mixture was cooled fo room temperature and partitioned between water and ethyl acetate.
The organic layer was dried over magnesium sulfate and concentrated under reduced
pressure, The crude compound was purified by flash chromatography on silica gel, elufing
C with dichloromethane-methanol (97:3) affording the title compound in 20% yield (23mg).

' The free base was converted into its dihydrochloride sali by dissolving the compound in
dichloromethane and adding a 1M ethereal solution of HCI (2.1 eq) dropwise. A vellow
solid precipitated and the suspension was stirred for 15 min. The solvent was removed
under reduced pressure; the residue was triturated with ether. The title compound was
then recovered by filtration (vield quantitative).

MS: (ES/+) miz: 414 [MH"] CysHsNsO requires 413.

1H-NMR (400MHz, de-DMSQ) & (ppm): 10.75 (1H, bs), 10.28 (s, 1H), 8.78 (bs, 1H)}, 7.84
(bs, 2H), 7.7 (bs, 1H), 7.62 (t, 1H), 7.56 (dd, 1H), 7.38 (1, 1H), 7.36 (bs, 1H), 7.13 (d, 1H),
6.92 (dd, 1H), 6.58 (dd, 1H), 3.69 (bd, 2H), 3.5-3.2 (8H), 3.12 (m, 2H), 2.81 (bs, 3H).

Example 146




di chl or onet hane- net hanol (99:1) to (98:2) affording the diastereoneric

m xture (34% vyield). Separation using preparative HPLC (Chiral pak AD 10 *m
250x20 nm nobile phase: A n-Hexane, B: isopropanol +0. 1% 2- propanol ;
gradient: isocratic 20%B; flow rate: 7mJmin; UV wavel ength ra 220 nm

anal ysi s tYX#0SBYSHi n) produced the tjtle conpound f r S&THEH4 Q@%‘he

first-eluting diastereoi soner. The frde base was dissol ved in

ca) . A o ZDpe T R e %@k@ﬁrﬁﬁj o APEppHoR ARy e

the suspensttsiBidagel2-ene dinydrachforide (B48) The sol vent was renoved under
reduced pr eBsarselutibh af di-{3e2d44-6methyl- quulntbizrm&-é piperazinyetbd}phienit)-é 13kditiydroFhe

title COWW%l&%I-ﬁ%ﬁ%éEW#@é—Bﬁbeb%fMd 0roB5 ol wcﬁwi\ma;nw af O Y€ vas VB

(ES/+) mz 1€ f} n &0 )
gggm{ 1H, é?f 3§ 'E'"(@'ﬁ Y ﬁ%ﬁ%(é)y ?ﬂﬁ Mg, %2 ﬁ“’?%@‘gg 3.2

(10H, vbmcontgd feséh. 1Met5@pol was) adqeri theg nixiure MS(IQMeddqnto Braieptexciiange (S or
R) 3- (3-{ 2-daftidgje- SCrehyhd the( Gude plodletIibgratgniobyi elylign-dith ammonia in methanol

f: flereaig%gsbmap N)phﬁ@xén)delﬁo?n Ad Nak HuRne &{‘ﬁas@ﬁ' m&fg% i ﬁsgﬁe sﬁﬁ%ﬁggm tTEg
procedure c?;lg'(@g i'B d Ho?oﬁeqhaq"% %ﬁgﬁo‘?ﬁ,@é’? t§§7 é)) %ﬁ?%lma% t((? °E

requi res 448% Yiek ({R S5y intq s @bydrachipridgsait YQ'SQ*?'V'(‘Ql 1
vbs), 7.92 (& l:ampoltml) in dicﬁlaron(elhanetm)i adﬁir@4a (1WHethsieal Foldtidrd bf Hﬁj (2.7.etd (1 H
d), 4.47 (Zhophise )A yéilohi sél@"pre@,‘htatéﬂ and thd Qbbpen¥iBiMwasZst@d(BF150fih; The S

31-1, d

( (3-{2- % 4 %ygxﬁbvﬁ%lre;@vgé uHE%?ar%@]ll é‘lp sure; %’19 reswj }turﬁtedyvyih eith%r apehy dro-2
" dazoltiis comPaRNAYS mm\% fisstion AL

5-{4-f 2- ( 3-NBdBPHE my2: s HIVMH]]-Ceshhb\b6Y reguirgsl 427 2- et hyl qui nol i ne (117 ng, 0. 256

Em]plt) %gg 1¢meﬁr(@e(m-1z i, A390) @pﬁﬂm(ﬁevﬁgﬂts)?@(mB H), g\hvt8 (B€)2H) FHM Tat .

e C

copper (I )| 72%1% %%6%4%?@2) Egﬂbﬁr%ég ﬁ-f)h-{llﬁgfd ﬂ-§f éggggl ar?‘l ne

(163 OL, 1?58 ( (65 (2.5 L) was heated at 150C for 90

m n under m crovvave |rrad| ation. The mxture was cooled to roomtenperature
and partitisxampleopdmeen water and ethyl acetate. The or gam c layer was

dried over f The
cr ude conpg”'E%ﬁ,aé”pur Y P AR ek o PR Rer R e BUBHIE  ng C
wi th dichl thane met hanol (97:3) affording the t|tIe corrpound in 20%
yield (23mf). miNere r eedfbas@-meiByiSdiwirerazinvanivazoline di HH@r ocmgdr i d@-8al t by
di ssol vi ng [rethyisaigrod)achiriolphedyiietiyd r metbbiesotformted (88idingy  diisobtopl/lathyedine

sol ution of1ddGhi)(amalDMR) (0Y MRYWAE hebtel ®h 1B C in a sealed tube and stirred for 24

hours. The mixture was cooled to room temperature and partitioned between aqueous

ammonium chloride solution and ethyl acetate. The organic layer was washed (water,

brine), dried (sodium sulfate) and concentrated in vacuo. The residue was purified by
C column chromatography [SiO;; DCM-MeOH: (100:0)—(95:5)] to give the title compound

as a beige foam (35 mg).

MS; (ES) miz: 426 [MH']. CaHx/Ns03S requires 425,

1H-NMR (400 MHz, de-DMSQO) 8(ppm): 9.65 (s, 1 H), 9.48 (s, 1 H), 7.82 (, 1 H), 7.50 (d, 1

H), 7.24 {t, 1 H), 7.15 (d, 1 H), 7.11 (5, 1 H), 7.04 {d, 1 H), 7.01 (d, 1 H), 3.12 (m, 4 H),

297 (s,3H),2.75 (m, 6 H), 2.73 (s, 3H) and 2.63 (m, 2 H).

2-{3-[(Methylsulfonyl)amino]jphenyl}ethyl methanesuifonate

The title compound was prepared from 3-aminophenethy!l alcohol (US 2641602) and
methanesulfony! chioride (2 eq.) according to the procedure contained within description
4. The product was used immediately without further purification or characterisation.

2-Methyl-5-(1-piperazinyl)quinazoline



solid precipitated and the suspension was stirred for 15 mn. The sol vent
was renoved under reduced pressure; the residue was triturated with ether.
The title conpound was then recovered by filtration (yield quantitative).

MS: (ESI+) mz: 414 [MH] C25H27N50 requires 413. 1H NVR (400MHz, d6- DIVSO) S
(ppm) : 10%2((0§/0H5520s) 10.28 (s, 1H, '8.78 (bs, IH) PCIEP2HYLO08094,

(bs, 1H), 7.69 (t, 7.56 (dd, 1HY 7.38 (t, 7.36 (bs, IH), 713(d,
1H), 6.92 69 (bd, .2 8

2;0 1), 2. 81 B‘sSt'"Qg«) 3‘9”%'3 %?@%@%0 %14& H@B@?@Egé/%oﬁ%% §"

1- Met hyl - 197493 2(31 1R MyrD dn diyidipethyiian ﬁmtdﬁlib%mwﬁgﬁ T@leﬁﬁﬂlgﬂwﬁ@wm 1, 3-

di hydr o- ZHSIMazoéq)Mrmpafanwmbt gt dDiedy THEL deBictidro mixterel was efirreal§ under
1-(3-{2-[4- r{lt;’ogéatémbo%qw no| tHéM'cbotbdF!dJ PEINR EdripErateiel ybheh ety Matek (80 fiLy dr o-

2H i mdazol 0 ) at 0
C was added SO um h %g:g ré’@ ﬂl é@g@?‘?&g)eré R’eg ééor?%eq( ]d"
Oil). Aft erover PRI sy 6@“%6 ety Pt W TGS HRACS v Ruriigs By ipe- 0 067
mol ) and s¥changachiematogapy a2 Mﬁ Bir. TN HAMRPH (4:8) sl d@d)] te mEordithe ur e
was | oaded titlet congpounaiasaexysian gelid (da&g Iyiefth®1%)SCX- 2) and t he crude product

| i ber at ed wse(gggh@:ﬂgglﬁ\mm’r@m.; SRIUREDEog, sol ution (lN) The crude

e oo e bR R gggﬁ%({) SW&Q?% R T A TR
yield (5. 5’199?25ffﬁe3"|')r%§1 $E)was converted into its dihydrochloride salt by

di ssolving the conpound in dichloronethane and adding a 1M et her eal
sol ution ofExlg\!Q] 14 %48l eq) dropwise.. Ayellow solid precipitated and the

suspensi on ved under reduced
pressure; t%@%{é@'(g'"?&mgqg géﬂﬁ? @['1 g&%rﬁ@ife@l}pﬁﬁgﬁ ﬁz{mt | e conpound was
tifen recovdmethvisuitonyhmsethaggsuli WM tative). MB: (ES/+).mz: 428 [MHL
C25H29N50 rEgaistimed gdftionlof H-{RWR(Z mmMQUId@mMpe(rW]ethlﬂarﬂme ¥ismgiLH) |
8.79 (vbs, zhd &ﬁethﬁarﬁiﬁe(( E%_%Hh DCM (#mLf Was adddd méthBredfonyl chibride’/(33G110t . 1

l(_?/i)m7 ifZI(-l?srh Ong jj)u f‘é 1+ @:eg a(‘tﬁi%l(ejd B%twe%égtu(*eﬂed Sqidous sdafdint- ©

N (3 (2 [4hy aa&n e ORISRV A HRSE R MR YAl SFotisshes
| f onami de apgramgeniated in yacuoof The mﬂn@r was -punifigs I?)E¢@.‘th)¢hm@m§lmm[ﬁ@zi( 50
ng), 2-{3- odveoH, $2d:6)08)R0: amm\}qohemme}oetﬁpmnmmﬂgpm fonate (65 ng),

di | sopropylwé_ Eéémngm 5 gsu @QI\(E sxoBl) was heated to 100 Cin a

* empor at ur dPENARIAM MFE u;rﬂﬁnﬁgﬁ T AL

t enper at ur
et hyl acet dtQ®. (th%r%ﬂscﬁ Il'liy%ﬁzm %Hbﬁef@ Gvdbed. -2 & mufei) ant 262 (f, $odi um

sul fate) amj. concentrated in vacuo. The residue was purified by

Example 149
N-methyl-N-(3-{2-[4-{2-methyl-5-quinalinyl)-1-piperazinyllethyl}phenyl)  acetamide
(E149)

C A solution of N-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)acetamide (50

mg) was dissolved in THF (2.5 mL} and sodium hydride (60% w/w oil dispersion, 0.005 g,
1 eq.) was added at 0 °C. After 5 minutes iodomethane was added (5 uL, 1.0 eq.) and the
mixture was warmed to room temperature. After 10 h the solution was partitioned beftween
water (3 mL) and ethyl acetate (3x5 mL). The combined organic exiracts were washed
with brine, dried over sodium sulfate and concentrated under vacuum. The crude was
purified by flash chromatography on silica gel, eluting with a gradient from
dichloromethane to dichloromethane-methanol (98:2) affording the title compound in
61% yield (0.02 g).

MS: (ES) miz: 403.4 [MH"]. CasH3(CINO, requires 402,

1H-NMR (300 MHz, D6-DMSO) 8(ppm): 10.85 (bs, 1H), 8.79 (bs, 1H) 8-7 (bm, 16H), 3.8-
3.0 (bm, 15H), 2.84 (bs, 3H), 1.79 (bs, 3H).



C colum chromat ography [Si O2; DCM MeOH: (100:0)-+(95:5)] to give the title
conpound as a beige foam (35 ng). M5, (ES) mlz: 426 [ MHO . C22H27N502S
requires 425. IH NWR (400 MHz, d5-DVSO 6(ppm: 9.65 (s, 1 H), 9.48 (s, 1
H, 7.82 7.50 (d, 1 H, 7.24 (t, | H, 7.15 (d, 1 7.11 (s, 1
H), 7.04 E%OZQOS/EK‘*SSZ? 01 (d I H, 3.12 (m 4 H), 2.97 ¥ !E%O‘QOOBOQOE (m 6
, 2.73 ( and263(m2|—|).
2-{ 3- [(I\/Et hyI suI fonyl ) ami noj phenyl } et hyl met hanesul fonate The title conpound
was prepared from 3-am nophenet hyl al cohol (US 2641602) and net hanesul fonyl
chlori de (#MledéBording to the procedure contained within description 4.
The product N%Meﬂmdethbrha%-&*ﬂ-&-mb&hbﬁ:ﬂuhmﬁnmz-r! -pipetrazingidethpliplenylurea

charact eri sghb®n 2 Met hyl - 5- (1 pi per azi nyl ) qui nazol i ne WO 2005/ 014552

PCT/ EP2004/ 8 d%n:atl r ?%@grteﬂonfr‘afn 2- g@t ?”%"W' U%Owl)qazol i ne
W20030687

((ZII met hyi for‘?ﬁ%ﬁ‘?‘?‘%’éﬁ]% ')"ev&glﬁe dsqpf‘?pé{f 'ﬁ@‘iﬁyéﬂ?tﬁgwgggﬂ‘i”ﬂﬂgg eé‘&)“&ﬁd

pi per azi ne gsisplvygnt ﬁ@oﬁiﬂ)g toMpthaddacYieldr23&t ure was stirred under nitrogen
at 120 C fcMSél(EmnﬂhGBZ@mHT]e@mH@Ngcmmqun-esﬂmr ature, poured into wat er (10

m-) and ep) KR @do WA ceidiy ﬁﬁ‘—taazl; d{ Prg 7. 78- ﬂhere@aamyﬂea were
S?SBLQ?dmﬂ-hpﬁﬂPf@Z%ﬁ@%%W @f? ﬂ%ﬁ@f@ﬂ#g@&%ﬁ@& w&*s‘z’zg .

NH3/ MeOH (H)@d-B2,(8:65) to afford the title corrpound as a yeIIow SO|Id
(1.8 g; yield 64%. IVB (ES) mz: 229.2 [M—l] C71HBF3NGBS requi res 228.
1H NMVR (30G .e@p|3) S (ppm: 9.58 (s | H, 7.89 (t, | H, 7.62 (d, 1H),

7.27 (d, | Exa le 148 -
N- (3- Ez [4"{@%@ %gm‘?thﬁ"ig‘i "“ era2| nnP] et hyl } phenyl ) - N-
( t hyl sul fRiPSFF‘T'Hﬁ H@ELR'TVH ?'@1’1@')‘ F6FWPtirred solution of

3-(2-[ 4- ( 2-Aret hyl - 5- gsampiei nyl ) - 1- pioPer azi ny| | &&@yRI4(R-miethy!-5-g700limg)-1- and
tri et hyl ampjrézrtfeta)pHenFmétbanaslionamilen delaidboniiibanesiu| (Eamy b5Chgyr wae (33
"L). The g{ﬁ&#ﬁ% eaﬁ'sraf Qteé%r s"odhfiPR (ga%@ﬁsrbspﬁe &mﬁ% S@éw at ed

agueous So encar

n er was
nashod wi t ngas cqyﬁ{; %?@Eﬂf? An, ganrentratad 1 dacug vcééhe
purified byreefhagmw:ﬁm}awblgfﬁ ayga isselvebin THIENA . a), and2apoled to:0 [Q0Te)the t o
gi ve the tistitred eanmm@b A&y stgjum Miridé ER)%,n3 mgR0Thé Mikilire WEASIBRN4O4SR

requires 5Q2.. g—l-t )adﬁé@p he gm%e(qws ed7to6r (m 2
i A G AT o,

(t. 29, sodlum hydrfde (60 /u, 5 mg) and |odomethane (5 |..l.L) were added The mixture was
warmed to room temperature and stirred for 24 h, then partitioned between aqueous
ammonium chloride solution and DCM. The organic ilayer was washed (water), dried
(sodium sulfate) and concentrated in vacuo. The residue was purified using column
chromatography (SiO,; DCM-MeOH, 97:3) fo give the title compound (5 mg).

MS; (ES) m/z: 439 [MH"]. CosHgoN,0:S requires 438.
( 1H-NMR (300 MHz, CDCl;) 8(ppm): 8.32 (d, 1 H), 7.70 (d, 1 H), 7.58 {t, 1 H), 7.30-7.20
’ {m, 3H), 7.17 (s, 1 H), 7.10-7.00 {m, 3 H), 3.78 (t, 2 H), 3.37 {t, 2 H), 3.12 (m, 4 H), 2.87
{m, 2 H), 2.80 (m, 4 H), 2.72 (m, 2 H), 2.71 (s, 3 H) and 2.52 (quint., 2 H).

Example 152
1-(3-{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyllethyi}phenyl)-2-pyrrolidinone (E152}

1-[3-(2-Hydroxyethyl)phenyl]-2-pyrrolidinone

The tifle compound was prepared in 15% yield according to the general procedure for
the preparation of the amides, ureas and carbamates (Method A) stfarting from 2-(3-
bromophenylyethanocl and 2-pyrrolidinone. Purification was achieved by flash
chromatography on silica gel eluting with ethyl acetate.



N et hyl - N-(3-{2-[4-(2- et hyl - 5- qui nol i nyl ) - 1- pi perazi nyl ] et hyl } phenyl )
acetam de (E149) C A solution of

N-(3-{2-[4-(2-nethyl -5-quinolinyl)-1-piperazinyl]ethyl }phenyl )acetam de (50
ng) was dissolved in THE (2.5 m-) and sodi um hydri de (60%

di spersi oWOR0S0B58 | eq.) was added at 0 C. After 5 %h ﬁ%ﬁz@‘?’“{’@a‘brret hane
was added (5 uL, 1.0 eq.) and the m?&ure was warnmed to room tenperature.

fcetate (SxBNINE GORRnEPREEEGPBL T Gl Hot (o ek SR PR & THie.
dried over 4d@i{tidRuBBat®. ‘élﬂl)dt?@érﬁb@ﬁl rZaﬁoe(tsl 2ihFet0 @aedlim The crude was

purified by flash chromat ography on silica gel, eluting with a gradient from

di chl or onet g .;z.mom%w rphanﬁ hﬁé’cﬂé dsfroRyteal fording the title

d % C25 | NO4
bR G Ryt Sl ) A
(bs, . shwrpwhyi)ehsnyﬂﬁ FB’fm?F'"EP"Fbrﬂ 351y) angy Yigthylanging (9 429 bk, iB1-1) .
WO 2005101485@[0&@1&tﬁ§?@000/rﬂ08§1060mQenpﬁamlﬁ)llmielm inert atmosphere. The solution
N-(1- Met hyl gbb¥tivedNor (23h<{u2s [T‘ﬂae(rgadféh Iktorle-vord diRkddnwrith etiaylmc@@lt@esowi)] &idhy! } ph

enyl ) urea f

3- %/2) [ 4- (2- gr}'e%%%l) ! §nqﬂ% !ﬁ';) ! nﬁ-‘ﬁf’j a@%ﬁgﬁgﬁ PP mL)( satygted )

i sopropyl i &Y¢8P ﬁéf"é’ e g ?dl'_"}/“ %grl’:g&ﬂ@ﬂ% % dzﬁ’E""s E@Eﬂacﬁf%g to
Met hod E. Ylapérwasadigg ovessodiurspuifate andigmepnirated @:l preqsmre deespkle

| H NMR (4oowwpunfraa Ky@lasB chpmatogBaphl ohdilicd gél) eluﬁng?x’mﬂﬁ dmynaclabate dyclbetdne 1 H),

7 3-7.2 (M (B50hllo or@%e(tﬂlec% oun%u?g?,%q/\eid 15 (s, | , 4.49 (d, 1
v ’mafhglz (”; ;g% B ZonCh lbarif 760 Gl iH 40 (dg?%jH)Gré@(t TR 2Bb &, AR,
erazi nyl #4¢ IGMZ ﬁ@f [ts)ﬁ'@t B\Qﬁétsa'ﬂ} Sré8te.deH); 21391'9, 2R). LatpdHe2tr

N.- 3-{2-[4-(2- et hyl - 5 qui nol i nyl)-1-
et part] L] A4 S SARG N RaT etV BERGIANZ bR RRne E4§2£ ot on
and DCM TH BB‘TD LY erﬁyn'f‘é@%e \A@sﬁdﬁnq‘gdwgve?&ggd ?m?sﬁ?"?cg’f‘e En% &Wﬁ%‘ “r at ed
in vacuo toplgﬁlﬁé'ntllpfé’fnoﬂ'ﬁ%e B3te OB 5 %y) andahiLB-(@epxodrrygeidyiivhenylietyl( 1. 5
nm.) and coommethatesulfoiate TR.0Thg) insdimethgtiorsaimide dnmiypand thecdsidiindi mixtuny diasde
(60% dg (rjrg) healéttd™ 00 ot for@Shdtkd, Ithétcdodd 8Goorf tEMbéﬁtdr@e'Fhé AHRABT Padge( isL)
was adde r )
e i A MRS 4 ORI Sl 30
5 ng) and i YHoREhERE PE0 MLIARRLrRg [0 Ml ‘?TP'S&aU'P aygias dried ovér sodium

sulfate and concentrated under reduced pressure. The crude was purified by flash

chromatography on silica gel, eluting with methanol-ethyl acetate (90:10) affording the

title compound in 77% vieid (0.07 g).

MS; (ES) m/z: 415.3 [MH]", 208.4 [M+2H]**. CasHaoN4O requires 414.

1H-NMR (300 MHz, CDCls) 5(ppm): 8.37 (d, 1H), 7.70 (d, 1H), 7.57 (m, 2H), 7.37 (m, 1

H), 7.25 (m, 2H), 7.07 (d, 1H), 7.03 (bd, 1H), 3.85 (t, 2H), 3.13 (bm, 2H), 2.9-2.75 (bm,

( 8H), 2.70 (s, 3H), 2.60 (f, 2H), 2.15 (q, 2H).

Example 153
5-(4-{2-[3-(1,1-Dioxido-2-isothiazolidinyl)phenyilethyl}-1-piperazinyt}-2-
methylquinoline (E153)

To a stirred solution of 3-{2-{4-(2-methy-5-quinolinyi)-1-piperazinyllethyl}aniline (D6, 30
mg) in pyridine (0.5 mL) was added 2-chloroethyisulfony! chloride (13 pL). The mixture
was stirred 1 h then concentrafed in vacuo and partitioned between saturated aqueous
sodium hydrogencarbonate solution and DCM. The organic layer was washed (water),
dried (sodium sulfate) and concentrated in vacuo. The residue was dissolved in THF (1
mL) and cooled to 0 °C with stirring. To the stirred solution was added sodium hydride
{60%, 20 mg). The mixture was warmed to room temperature and left to stand for 4 days.
The reaction was diluted with water and concentrated in vacuo. The residue was



warnmed to roomtenperature and stirred for 24 h, then partitioned between
aqueous anmmoni um chl oride solution and DCM The organic |ayer was washed
(water), dried (sodiumsulfate) and concentrated in vacuo. The residue was
purified using colum chromatography (Si 02; DCM MeOH, 97: 3 to give the
title conPELMESUSSAY) . MB: (ES) mz: 439 [MH]. C24HaoRGH¥E qﬂéf&%ﬁ%s 438.
| H NMR (300 MHz, CDCIs) 8(pprr) 832‘{°d 1 H, 7.70 (d, | ,758(t 1H,

7.30-7.20 7.10-7. 00. 3.37
(t, 2 H, @g@c”(‘ﬁﬂ’ﬁ '%é@ﬁ" g%’feé e Efgéﬁ"’(’%%’% E%W”‘fh%‘g (‘é’ BNy dﬁéd 2.71
(s, 3 H arepdpunszulfag) ,ﬁnd CONCPYy tratqg( 9@101521‘ he residue was purified by column

1- ( 3- { 2- [ 4-chdmiddgnydhyS S E@Aa);dgiveﬁhptiﬂecamyhﬁﬁhyﬂg)phenyl) 2-pyrrolidino
\rAlgs(ErngLr 14 nﬁu@e(@odrmeow “lppRENTS 1d, 2 My 7172 fadlitnone, 533?2 I?)Ofrrlae L@npound
prepgr altol oﬁ'%béﬂ ké‘g f%f@a%“igzj car%ﬁ%ﬁggé\kﬁ% starting from
2-(3- brom)phenyl )et hanol and 2-pyrrolidinone. Purification was achi eved by
flash chr &ramptertighy on silica gel eluting with ethyl acetate. WO

20051014558 @Qﬂ[&mws&aaemyl-eaumlw1mefazmmetl@i}ﬁﬁbnﬁia@mmda 60 (s, 1
H, 7.40 ( 7.30 (t, 1H), 7.00 (d, 1H, 4.40 2 H, 3,85 (m 4H),
2.85 (t, 2 E60(t 2H), 2.10 (q, 2H).

2-[ 3- (2- oxo- yrrolidinyl)phenyl]ethyl nethanesulfonate Mt hanesul fonyl

chl ori de (G-Mﬂ yirf-{1-niRerazinydd Heeewiudioling a stirred sol ution of 1-[3-(2-
hydr oxyet hyl dirfeeinyitui2- pf/ mpiperazttien (20e g), Op@asstm aatbdnatee (38 Igyns Aeaiifdred2- nL) in

di chl or Omh@mu%ﬁn@hjde&mamw@mmwae2erbqeerndaa1n+eﬂfyrsmf@ad@ bgﬁ The
cony  acer deengatsd 120 ek 1Sl TP a8yt oty Hlatiunt i o

et hyl acet ¥ %h ﬁﬁd
id (IN, WB@Ia?ﬁE)(GO mi 3 2 gertedhwitte 6 0s5Womb tRogiens fof egamtwe of D M-ether
h r ogenca(tssiat Thé 6mbihgd argdnio ety e mashediwih oatga 200 ml)ayndbrinag0dr i ed

O\Ijreirfisggi gm fwrléak&msew%artﬁé &ﬂbéﬁf‘ﬂgé phaREMC&Rp Wa?e%ﬁﬂfd@lh véléhsmcrw'x@e was
hcet at o cyg;-ies’ei%smor%?g%"ﬁ iﬁa@?ﬂ%ﬁﬁb&i ot Seshicd et Bodn e

0. 384 , 7.40 (d, 1 ,

(7. 30 (t, )1H-|)1 NMR(&DO(MHz,lcmcIa) &pm @?-T (da 1H|)|),. 73786:1(?1tH) ZI:D)?' (dg.109), %173 (acH)H) 2.85

(s, 3 H, 2&@%{% m,24H), 3.81 &, 4H), 2.8Hs, 3H).
1-(3-{2-[4-(2- net - b- qU|noI|nyI) 1- plpera2|nyI]ethyI}phenyI) 2- pyrrolidino

2 eyl o] u“ﬁré]'s?&yfﬁ PR nERP R R Gober i igyoia * S0l ! on o

2-[3-(2- oxE’iJ\ﬂ:DpﬁpprQﬂyleﬂMﬂﬂmm)lﬁ%ﬁ?/Iﬂ}lét3n9ﬂl) wasataﬁder-b afsnksttoe ¢f R-oethyed~(i-n

oric

di met hyl f op tﬁf‘l) ?-ﬂuaﬂe)qmné (=03 quéd)lam mwuwmew;ethwmreﬁemoﬂ&e C for
\hst Eog: ﬁyl El% @%ﬁﬂﬁé@&é‘ el‘hreerig%?o lﬁh?ét\hﬁs%ea\’@ﬁ ]9“ L\;i g‘rj
and brine r‘i%rkﬁ ﬁcﬂ?_’ d terfpem, "F‘ 8P°W§§{aﬁe ed over

sodi um under reduced pressure diluted with water (3 mL) and brme (1mL) and extracted info -
ethyl acetate (3x3 mL). The organic layers were combined, dried over sodium sulfate and
( toncentrated under reduced pressure. The crude was purified by flash chromatography
on silica, eluting with a gradient from dichloromethane to dichloromethane-MeOH (98:2)
affording the title compound in 88% yield (0.04 g).
MS; (ES) m/z: 395.4 [MH]". CaaHa:FN,O, requires 394,

3-{2-[4-(7-Fluoro-2-methyl-5-quinolinyl)-1-piperazinyljethyl}aniline

A solution of 7-fluoro-2-methyl-5-{4-[2-(3-nitrophenyl)ethyl]-1-piperazinyl}quinoline (0.046
g; 1 eq) in methano! (3 mL) was added dropwise to a suspension of iron powder (0.04 g; 7
eq) and ammonium chloride (0.04 g; 7 eq) in water (3 mL). The reactants were heated at
reflux for 8 hours, with additional amounts of iron powder (total 0.04 g; 7 eq) and
ammonium chloride (0.04 g; 7 eq) added in 3 portions during the reaction. The reaction
mixture was cooled to room temperature and filtered using a Millipore filter. The fiitrate
was concentrated under reduced pressure, diluted with water (5 mbL) and a saturated



sul fate and concentrated under reduced pressure. The crude was purified by
flash chronmatography on silica gel, eluting with nethanol-ethyl acetate
(90:10) affording the title conpound in 77%yield (0.07 g). I\/B; (ES) nml z:
415.3 [MH] +, 208.4 [ M+2H] 2+. C26H30N40 requires 414. IH-NI\/RS \VHz, CDCl 3)
8(ppm): SWORNMSY)  7.70 (d, 1H), 7. 57 (rn 2H) 7. 37PEHEPY 4’?9?00"7 25 (m
2H), 7.07 (d, 1H), 7.03 (bd, 1H), 3§151 : 3.13 (bm 2H), 2.9-2.75 (bm
C8H, 2.70 s

s-( 2 (345 bSeus 5Pltipf 57 S0l hleef .caf%ﬁ%qf? ,S%Eiwﬁ%ét sied Pih gioveselage ) - 2.
net hyl qui nd >;E§nén )E15T3'F sampingd | Prearic setraEls oweigr dried over  sodium sulfate and
3-{2-14-( Zcmdnyhtes -undien cddunsd pressye fhusaebtaipinpethb titleacompmend D63298@ieldy) i n
pyridine (Qpb12gy) was added 2-chl oroet hyI sul fonyl chloride (13 L). The

m xture ,ts frﬁ @@Zjﬂé})’g@n cp,n 3{?% dq0 vacuo and partitioned between
sat ur at ed S DCI\/i The organic
| ayer was ﬁ( % %(Eg g @n?%hl?% @; Q{ibd?ggr@@e?] F2MrE vacuo.
The resi duéfl),vVa§5@'hs'-’sld] 6‘.4@ (M2 THiES- 09 (briid)H)aR 8-2co s d o203t h stirri ng.

To the stirred solution was added sodi um hydride (60% 20 ng). The m xture

was war med N.@ )@gq&m FRIG6aheth§1-8atinofhi) HﬂipEF&nﬂfl]feg{yt}fthﬁWaceta‘r}h&e reaction

was dilute h water and concentrated in vacuo.” The resi due wa

2005/ 01455 / EP2004/ 008000 100 partitioned bet weeh DCM and vvater The

organi c | ay&e ti@mecrpaindvaswserargd in 6 eyield @seriinenta theraene'pl peedusmiosher at ed
in vacuo. pleparatisn diiemides (Methofl iB)dstariingciodra Br(2-[44(T-tuart-Ggnethyib-dUSioligyl)- Et OAC)
to give th lpbl'atzin?ljéil%ﬂﬁﬁlméjanﬁeﬂaéetfmmond’e"" NVR (400 MHz, CDCI3) 8(ppm: 8.38

(d, I H, 3 H %é%%a%bll%w?;{,% 7.07 (m 6 H) 3 34 (s, 3 H),

2. 86 3
3 EZ [415-;\»,53&@900 bz, dr UISOS BP0 10 185, 9.96 (s AETTB.82 (ba- 4wy, 7.65
“Qeraz. ny (g, dHhy1.53Mbenii) idét(hﬂfn‘ldlﬁ 76(Eﬂd$4)1),?28 {t, 1H), 7.23 (d, 1H), 6.97 (d, 1H),

2- Met hyl - 53(s13 PiRE BEN,B/06 (dd; impgrfg(glsH?czomga #Hystirred mxture of

pi per azi ne (20 g), potassium carbonate , 7-di fl uoro- 2-

met hyl qui n | i ne h%gr ochl ori de (W2002034754, 20 g) and di net hyl sul f oxi de
(390 m.) ated to 120 C for 15 hours. The m xture was cooled to room -
terrperatur&, -E(3-I{Zr[‘bﬂ-clvlmm2mmﬂ-5ﬂwwﬂﬁﬂﬂ)-hnd extracted with 6 x 500 niL

portions opiperadnyiletisyphe¥INnindlbis(N,NidimSthylacBtemidley{E188)d or gani ¢ extracts
wer e washeg, gyl a@ﬁﬁam{dZ Qf Holaté th *Pé% i ?&Bw;rgétuu rﬁaﬁﬂmﬁ aé&hb{m |Tate)

and the soisventI s partially evaporate under preci pi te
formed dur % -evaporation was filtered-off, washed with ether (50 ni)

and  dri edMSaRS) WadBMHI. Gitle Ol requires 8%pound (4.7 g, 21 % . 1H NMR
(300 Mz, CBEIMR (SO, CIRODY 5(rpm)19.4) (d, THL 7.954d, 1H), Fen (8. 1H], 1.6t 1H)) . 6. 78
(dd, 7.20 (t, 1H), 6.74 (d, 1H), 6.59 (s, TH), 6.53 (d, 1H), 4.39 (s, 4H), 3.81-3.62-3.41 (d-t4, 2-

4-2), 3.55 (t, 2H), 3.16-3.03 (t, 2H), 3.01 (s, 3H).

Example 156

C 1-Ethyl-3-(3-{2-[4-{2-methyl-5-quinolinyl}-1-piperazinyljethyl}phenyl)-2-

” imidazolidinone hydrochloride (E156)

To a stired solution of 1-(3-{2-[4-(2-methyi-5-quinolinyl)-1-piperazinyl]ethyljphenyl)-2-
imidazolidinone (Example 85, 50 mg) in DMF (1 mL) was added sodium hydride (60%, 10
mg). The mixture was stirred for 15 minutes, then iodoethane (11 OL) was added. The
mixture was stitred for 90 minutes then diluted with methanol (5 mL) and purified by ion
exchange chromatography [SCX-2; MeOH - (1M NHyz/MeOH): (100:0) — (0:100)]. The
basic washings were concentrated in vacuo and purified by column chromatography
[SiOy; cyclohexane-EtOAc-MeOH: (1:1:0)—»(0:10:1)] and converted o the hydrochioride
salt according to the description given in the general procedure (D6) to give the title
compound (49 mg).
MS: (ES) m/z: 444 [MH']. CH3sNsO requires 443,



2 H, 3.10 (m 4H), 3.01 (m 4H), 2.67 (s, 3H).

7- Fl uor o- 2-net hyl -5-{4-[2-(3-nitrophenyl)ethyl]-1-piperazinyi}quinotine

N, N-Di i sopropyl ethyl am ne (0.07 m; 3 eq) was added to a solution of

2-met hyl - 5- erazinyl)-7- f1 uor o qui noline (0.03 g

2- (3-ni tr&é@ﬂ F hyl methanesul fongpe (D4) (O0.033 gtpcfmfg'@é’@oﬁ%ﬂ)

di rrethylformamde (1.0 m). The reactron mxture vvas heated to 90 C for 10
hours. The I t d ed
under reduc@%%%é@rhﬂﬁg ?\%\@ }3%4 %&r H‘ Zﬁg &aérg‘s
extracted i hPdd: 1e'f'h>7l4%é'éﬂgz(@'>@3Hhﬁ dT11 ?9(%3% ohbrried,
dried over @:’lmdrfdl)rrﬁ@dBa‘iaHea@mdiZ((ﬁc&)‘rh)centrat ed under reduced pressure. The

crude was purlfled by flash chromatography on silica, eluting with a
gr adi ent fr@% zor onet hane to di chl oronmet hane- MeCH (98:2) affording the

title compoyy -Me&y%gr{yly-':"?(&- 2-([19-( -m myl S-M%no(lmy -1-plperazmyl]ethgrw nyl)-Z- 2H23FNA02

requires 39 {
3-{2-[4-(7- imidegadidinanediydrochieridefF1%7) ) - 1- pi perazinyl Jethyl }aniline A
sol uti on of The title compound was prepared according to the procedure described for Example 156

7-f1 uoro- 2-pgrighy! - St{zd - (Qa?néihﬁIJBQ?hﬂmﬁ) uparﬁi.nﬂrremyr}sﬁ@@)@;hﬁ&ﬂibmrohee

(0.046 i (
| ron poMeégggmélﬁ &, Q@Hbgnl?MFr@ %ﬁ@@m cﬂﬁg é?j’({éﬁ%ﬂ r% Q'?%Hé@s er (3
The r e heated at reflux for 8 hours, vvrth addrtronal
armunts of MBolES) oVl 58 (MotlalzsblahidO gequirese#fi7. and  armoni um chl ori de (0.04 g;
7 eq) addediH-NMR (BDOtMERSIEADMBOY siopem):r £6C td, qrm) g. bs-ngsa@mzm) TBX {d)reH)as
cooled to rf)@sr% rabtra £l 7f32' B&rreﬂ ¥Si71g 'dgforﬁ f4 ext., 1),
)3

afd & s e L R PR o S A (5,

a d a satur
so i um hydrogen carbonate (2 nlL) and extracted into et hyI acetate (3x5 ni).
The conbi neEkapigensd® extracts were dried over sodiumsul fate and

trat g . 32%
yield (0. 8‘3&3“*’%{%”?& 3 ammennit *""{;"““;‘"‘3’“"@"89?“@"%?3 ‘?%’3%}?‘#‘22”%*@%"‘?1' R

(300 Mz, Ci¥de: '“%'(‘BB §"‘:§‘§‘ E!e B 7035 (d, 1 H)., 7.20

(m 2 H), T-heggle(qﬁmrpq:bd wags p;gpqrﬁd ag:o ng tg tl@-,pregeﬁurqdeq)crrqu @r §xqmrelgﬁ§6 7 H)
2.70 (s, 3udng N (B(SE{Z-[@#{rﬁtrﬁl—ﬁqunelmyMtdrgdraﬁnydiaihykhbhenylb -p-ihidazolidinone

pi per azi nyl(lz%rhmé} B5EB gt BIFAg 61E)’L5§éderhe hydride® (66¥8POHN ¥R gpar ed

46% I h f
o doe. Lot ARt ;ﬂéﬁ‘z@,ﬁ P OR "2 oty 5 quinol | nyl ) - 1-

pi per azi nyINetEy M PPT ’Fﬁsoﬁrqﬁde M5: (ES) miz: 407.3 [MH}].
C24H26NA0  ridbiiMRe§02 3HzZ, |dDNASO Y FpPmMVBD0 (d51 BIYSER2 $4.pp hi).: 8.057 48 (b H)1H) ,
9.98 (s, 1H)92-B85Zm(BH), 260 (s, 4. 1957 5(2351 2WH} Iy, 357, S93H), lrsoo @, 1HH), 5678, e, 1 H),

Ioﬁr? (g oé d;éc?d(t 22||%§3(62(t]% éssg 6or1r Id)”éﬁiﬂ 91y eha 2T, 3Hi3 8-3.2 (bm

Example 159

C' 1-{3-{2f{4-(2-Methyl-5-quinolinyl}-1-piperazinyt]ethyl}phenyl)-3-(3-pyridinylmethyl)-2-
imidazolidinone dihydrochloride (E159)
The title compound was prepared according to the procedure described for Example 156
using 1-{3-{2-[4-(2-methyl-5-quinolinyl)- 1-piperazinyl]ethyl}phenyi)-2-imidazolidinone
(Example 85, 50 mg), DMF (1 mlL), sodium hydride (60%, 14 mg) and 3-
chloromethyipyridine hydrochloride (20 mg). Yield, 20 mg.
MS: (ES) m/z: 507 [MH"]. Cs;Hz4NzO requires 508,
TH-NMR (300 MHz, de=-DMSQO) 8(ppm): 8.98 (d, 1 H), 8.78 (s, 1 H), 8.75 (m, 1 H), 8.27 (d,
1 H), 8.05-7.95 (m, 2 H), 7.90-7.82 (m, 2 M), 7.62 (s, 1 H), 7.50 (m, 2 H), 7.35 (1, 1 H),
6.98 (d, 1 H), 4.57 (s, 2 H), 3.87 (t, 2 H), 3.71 (m, 2 H), 3.57-3.30 (m, 10 H), 3.20 (t, 2H)
and 2.85 (s, 3 H). )

Example 160



Exanpl e 155 2,2'-[(3-{2-[4-(7-chloro 2-nethyl -5-quinolinyl)-1-
pi per azi nyl ] et hyl } phenyl )i m no] bi s(N, N-di met hyl acet am de) (E155) The title
conmpound was isolated in 16% yield follow ng the procedure described for

le 96. M5 (ES) mz: 552 [MH']. C30H39CI N602 re NVR 500
M—lz,rrpCDSGVJ)ﬂBQ/Qﬁ(ﬁii’:)g. 17 (d, ll[-i) b 3; (d 1H), 7. 9oqli’§fT?‘§"ﬁ?"§“]°'}3"é‘? (
7.20 (t, 1 H, 6.74 (d, 1 H, 6.5 6.53 (d, 1 H, 4. 39 (s, 4H)

gl—l? 1- :I;xgz :? éé—i%%ﬂ@tmathy? B-qmr?almyﬁﬂ%péltazrn%fiﬁyﬁpﬂ&yﬁoﬁ%h&&m— , 3.01 (s,

1- Et hyl enzitnidazol-2-opa (K180 5_ qui nol i ) - 1- pi per azi nyl ] et hyl } phenyl ) - 2-

i mi da¥o| i d‘¢ ﬁi:tie' mmnﬂm?ﬁeq%q%)m&)’ welsitacg?réwgéaF’?ﬁl@%mr%&gcgdure%og .

1- (3- { 2- [ 4theDrepeirdtion-di tiepiamidbs, nirégs- dndpiapeneates iNigtieddy) §tartienfrom-52(4-[2-(3- ‘

i m dazol i diopgpte n Rte s.p&%z'nwzrmathmmme GAd BbhhytRs-2RARASmRRbILET Y dr | de

(60% 10 E %}gﬁﬁw_‘yv%‘s Nbr,gg it 46%5 m nutes, then | odoet hane (11
Y(ES diagls g

9
ARG WG eyt s S TR

(1 M NH3/ Me@H) 3.5(-180 () 6H) 2(96*21@@9"} A 1ih & 2%es3¢(md@bhi ngs were concentrated in
vacuo and purified by colum chromatography [Si02; cycl ohexane-Et QAc- MeOH:
(1:1:0) - *(BxdflpitMe1and converted to the hydrochloride. salt according to the

d t | ed t d
(35 ) MBege -t#f??z-ﬂ?@»&%”era 'm%&%mgéf%%w‘fﬁeﬁw Bl abe, ocoms "
PCT/ EP2004mw -chmziafc'kﬁ-n (EHId MHz, d6-DMBO) S(ppm: 11.4 (m 1H) 9.0
(d, 1H), 7.9 (m 2H), 7.8 (d, 2 H, 7.5 (d, 1I—|) 7.4 (m 2 H, 7.2 (t, 2
H, 6.9 (d§8§¥eﬂhy§o-@~#€¥r&oﬁ)z- ﬁia%oﬁs bAe 10 0 3.2-3.1 (m 4H, 3.0

(-S"(‘ e hs i a”é" ‘EFrP%’B’d"H&ﬂa)Z‘"E BPD &% A %gﬁ;jgghw } phe

nyl)-2- i g P’d?fh@ MI( Mﬁ%?ﬁt@@g(r‘@fsrp)wmﬁlrr@ﬂﬁt ©ORJRmBERbI
prepar ed atfbouws,nhen condepirpied amdear vactdemc r THeersidoe asayified b Bastusalogn |

ﬁog 2 ((ZEE(%r&&n@fsgﬁaM 'FZO(%FfB%d?ﬁ Qg@é;a}z hﬂg@@ﬁ&hétﬁé%cgtﬁgé %ag(r%;};aml %, a%—ogdrﬂ;ggzol i di
i 0
A & 0+1rl s(%( @@ E%%if]?’ﬂz S [I\/(i/\] CanI—BSNSO

2-i odopr opane

requires 4%%:(E #)NM% g hEsH d‘ézqr%s eg¥8pm) : 9.00 (d, 1H), 8.05-7.95 (m
2 H), 7.851H-8MRLEED, MHz, GBCI(;}sﬁ(pgmH)dl 3 ?brLEO 143, 743.84m, 7 H328.698.55 (mpki), 7. 27
(t, 1 H, $29@d(H), 3.08)(m, 4102.005ER0 (m, 3H)H.40 (n§; ¥4)85-4.70 (m 4 H), 3.55-3.25
(m 10 H, 3.15 (t, 2 H, 2.95 (s, 3 H and 1.12 (d, 6 H).
2~(3-lodophenyl)ethanol.
A solution of borane (1M, THF, 2.5 eq., 38.2 mL) was added dropwise to a stirred solution
of (3-iodophenyl)acetic acid (4.0 g) in THF (100 ml.) cooled to ¢ OC. The resulting
mixture was stirred at 0 0C for 1h then warmed to room temperature and stirred for a
further 3 h. The mixture was poured into aqueous ammonium chloride solution and
extracted with ethyl acetate. The combined organic phases were washed with brine, dried
C (sodium sulfate) and concentrated. The crude was purified by column chromatography
' (SPE cartridge, Si0,), using cyclohexane-ethyl acetate (70:30) as eluent to afford the title
compound (3.5 g, 92 % vield).
TH-NMR {400 MHz, CDCl;) 8(ppm}: 7.5-7 (m 5H), 4.0 (m, 2H), 2.9 (m, 2H),

2-(3-lodophenyi)ethyl methanesulfonate

Methanesulfonyl chioride (1.5 mL, 1.2 eq.) was added dropwise to a stitred solution of 2-
(3-iodophenyl)ethanol (3.6 g) in dichloromethane (100 mL} and dilsopropylethylamine (3.8
mL, 1.5 equiv.) at 0 °C. The solution was warmed to room temperature and stirred for 18
h. The reaction mixture was diluted with aqueous ammonium chiotide solution and
extracted with dichloromethane. The organic layers were combined, washed with aqueous
sodium hydrogencarbonate solution, brine, dried over sodium sulfate and concentrated
under reduced pressure. The crude was puiified using column chromatography (SiO,




Exanpl e 158

1-(3-{2-[4-(2- Met hyl -5-qui nol i nyl)-1-pi perazi nyl]ethyl }phenyl)-3-(4-pyridiny
i met hyl )-2- imdazolidinone dihydrochloride (E158) The title corrpound was
prepared according to the procedure described for Exa

1-(3-{2- [‘MOGW/RE‘?%S/I 5-qui nol i nyl) - 1-pi per azi nyl ] et hympkﬁ(%oogﬁl m dazol i di
none (Exanple 85, 50 ng), DWVF (1 rrLl) sodi um hydri de (60% 14 ng) and 4-

chl oroneth 507
[147] %ﬁ?@é@dkﬁﬁ%ﬁ%@‘%@%ﬁ%&ewe%aﬁwﬁﬂe"%ﬂ%ﬁg@?c&%ﬁaﬁﬁ 406 (0. 1
H), 82 (gsldy 02795g I—%ﬁ792785 7.60 (s, | H,
7.52 (d, 21l|=l-|)l\lMF? 4B Mﬁz E€DQYs) Sppoy 786 (m, 2h), 725670 (&, 2@) 48 (1328R 3O (t, 2 H),
3.67 (t, 23H), 3.58-3.30 (m 10 H), 317(m2|—|)and292(s 3 H). Exanple
159 C

Fethyl ) - 2R Rl .ﬂé’&’e s BPERB i PITTE Lomount ves
prepar ed abdbPiEoRIPrYIetiaEe L edulsel- @@gbl“’laﬁeeﬂ’dﬁ‘érm Bk 8hilon afsermatiyi-fgl-

1-(3- {2 [4pnp@amyl}mainoﬁn&1(m$1)odh31ym)ﬂ 9 -0 ped 22(3Hpddnhenyleivh ereghanetulionatgazol i di
hone &%;né&ym)nanﬁaéc(z(ohnnﬁr)rhe sgéhnumnlﬂmdfe #8s 064 1d 40e) fopBd 3-

hi th . 507
it G TR RO
H), 8.78 (&chan ° T %@gf g i mefhanpl-argmggra
7. 90 7 82 fortP:12 e comiiped Hasi¢ frpgtnonszwg@ ¢ancentratpd urrdeg yaguum gncl-|purtﬂee b98 (d, 1
H, 4.57 (&iungh bﬁrorrﬁtc@?apﬂw (SBE Wprtridye/ Sidbnusidg tichlofbnisthahedfethanol 186:4)t0 3. 20

(t, 2 H %e%a@émp&ﬁd)m 5@(@@%Iy%1d1)60 WD 2005/ 014552 PCT/ EP2004/ 008000
103 1 -(3- ,
fd-(2-nmeth @S&m’ﬁcﬁs [-Mfl—] C&E’F%rﬁ e§t4ﬁ 1}phenyl ) oct ahydr o- 2H

benzi mi daz MR)WQO(“M GM@ AP &3% é‘ﬂnﬁ @hs! "Brgﬁ'ir%@ﬁ |3¥'|)-170©%0y(ﬁbl d
accor di ng 4H), B.AémgélidgrdS-pB8DeeddHe for the preparation of the am des, ureas
and carbamates (Method A) starting from 5-(4-[2-(3-

oct ahydr o ‘5?-?3*%‘% % W’ﬁ*5r%'h'}""EY'EEEW?{%%#*S!W%}'Q‘?P@%')[’ﬁ?ﬁ]"vd&zaﬁgsto
requires 4wgrole[i2-alimiderel?-ane (E16Hc 3) 6(ppm): 8.35 (d, | H), 7.70 (d, | H),
7.55 (t, 1THé)t|tle7c@5pﬁum m.(ampre@]teﬁ)ln @%b yield3sagolding ®Hhe genegﬁ o&siutariorl | H),
{222{54 %23Qhé ep8idtion BRMERINGdeLS &reé§hn@cérﬁam?t]es (Metlhod A) starting from 5- 44{2—%—_'_
Dyr 1ol of 1'@?%4—3 ﬁgﬂ&dﬁ%bé}ﬂ %y}%@ﬂﬁ?bﬂﬁbﬂ'}é ShaY ! MG MR BY SIS
(S)- Hexahfé‘ aZpl-35078- 0| o 1, 2- c] i mi dazol - 3- one

MS: (ESH) miz: 456 [MH']. CoshssNsO requires 455.

1H-NMR (400 MHz, CDCls) 8(ppm): 10.68 (v br s, 1H), 8.82 (v br s, 1H), 7.88 (br s, 2H),

7.76 (br s, 1H), 7.66 (s, 1H), 7.47 (d, 1H), 7.40 (br s, 1H), 7.34 (t, 3H), 7.00 (d, 1H), 4.10-

3.0 (v br m, 17H), 2.86 (br s, 3H), 2.1-1.37 (m, 4H).

C Example 162
- (R)-2-(3-{2-[4-(2-Methyl-5-quinolinyl)-1-piperazinyljethyi}phenyl)hexahydro-3H-
pyrrolo[1,2-climidazol-3-one {E162)

(R)}-{1,1-Dimethylethyl 2-{[(3-{2-[4-(2-methyl-5-quinolinyl}-1-
piperazinyl]ethyl}phenyl)amino]methyl}~1-pyrrolidinecarboxylate

3-{2-]4-(2-Methyl-5-quinolinyi)-1-piperazinyllethyl}aniine (D6, 115 mg) and N-(teri-
butoxycarbonyl)-L-prolinal (1.2 equiv., 72 mg) were stirred in methanol (2 mL) until the
mixture became a clear solution. Then, sodium triacetoxyborohydride (1.2 eq., 85 mg)
was added. After 24 h the reaclion mixture was loaded onto an ion-exchange cartridge
(SCX-2) and eluted with methanol followed by ammonia/methanol (1M). The combined
basic fractions were concentrated in vacuo and purified by column chromatography (SPE



(S)-2-(Am nomet hyl )pyrrolidine (250 ng) and carbonyl dii m dazole (400 ng, 1.0
equiv.) were dissolved in DCM (50 nlL). The resulting m xture was stirred at
roomtenperature for 18 hours, then concentrated under vacuum The residue

was purified by flash col um chromat ography (SPE cartridge usi ng
DCM net ha‘ﬁ@lz"“éé?)“sgé as eluent to afford the t|tIe corﬁﬁ%ﬁ?“%@ﬁgﬁ% ourl ess

solid (150 ng, 50%vyield). Ms: (ES/ +5 mz: 127 [ MH]. COH19N20 requires 126.

LR (300, e, GS‘HP%L}?Z;I@%%% 6B &5, yé'?;bt@af?or%%% 8 ﬁ‘é"Fﬁ? G5

2- (3-1 odopH€n é‘lef?‘énol A solution of borane (1 M THF, 2.5 eq., 38.2 m_)
was added mSofﬁﬂls)em[ZOS%D BMHT. rQagHasdQu réaniires 629 ( 3- |odophenyl Yacetic acid (4.0

g) in THE {AGMR3000AALEODER) Spfk): STHSdr ey i7t7ong, 1) XRuEe1MRY. Bt7.60 6F, at O
OC for 1h bHeRsiBl Hes, 8.009060 HaTRerBhie ANh60.h bR o Al 1aky fur ther '3 .
e &as oure Cﬁ e

The m xtur i nt o aqueous a ni | ori sol ut1‘on and
extracted with et hyl acetate. The conbi ned organi c phases were washed with

brine, dri&8-2-@dadi-derMethylBrayinalinycbaiperazintlethyliphemdlheyahybie-3blir i fi ed by
col um chr pyresioff; ZplipidazePRoaa{E162)ige, Si O2), usi ng cycl ohexane- et hyl

acetate (7R: 30koafiore! Uest t QRA[, Rbshet tﬁyltlez- Y e(tr?yigoﬂnnoﬁ@yx)ﬂr-yl el d).
 CAC P i B et
eq.) was aw%asakua Shydregen ciigridedy e N& gy result ”‘?"Bﬁﬁﬁ‘ﬁérﬁ?r'?@@ﬁanol
(3.6 g) i nmbhutesl meommantaateqamdnt)vam dandstq@ﬂobyﬂ@:t loptoa@nnien{e3ciBngel., 1.5
igw\é )Tﬁt cddrifige ([CX-2phnt bigRdWAR thiﬁfduegg@mmarmwmnammm 'T'héed for
o rﬁB’i‘rYetd' %:ﬂr thdh égAeH d Wn @#E&:‘HU%@?&H&MUWP 3\5
| ut | t
ol ned, i b o o ol HPBGTEPE. €31 61 dhe b ne,

dHi ed overdiserippiiasioe 4wk, 386.)c Jﬁ@é‘ﬁﬁﬂ@t‘é@ﬁ stitiedeer + Bdbrreepnserimated undeThe

crude was wHguirhiaad pusfisughcarbpiaratiehmassediregied hiplc t6 SHOA MO 0OMPLERE 23.1
PCT/ EP20044,008000 104 cartridge) using DCM cycl ohexane (70:30) to afford

t7 hgstl H e Z,ﬁgpn@%%%n/%sﬁ [ﬂ‘fﬂz % gbygel d'%res %% NMR (400 MHz, CDCI3) 8(ppm:
5. { 4- [2 ( 3H- waowaﬂm:@tqmq) _mqm)p@aa O mﬁbﬂh%?q@ﬁ Golliha.60 (d, 1H),
N, N- Di i SOpT. amyjsst(ﬂnyslammm @L1H), 8195 (d,. T)e@i5 (vars, 3H)(.A0-L®@0dY SohLIt 2Ia)2.06

2- et hyl qh pb@qr@z(hpuh)qw noline (D3) (1.31 g; 0.9 eq) and
2- (3-iodop enyl)et hyl ‘met hanesul fonate (2.1 g) in dinethylformam de (20

m.). The reactlon m xture was heated to 90 C for 5 hours. The dark solution

was concerfefiRIe 18Rder reduced pressure, and purified by ion- exchange

chr omat ograpymétBExi13-{2-E-@emethyib-ghinsliayiiragliperazinylladiyimtieapdi2- (1 M, (1:0)
imidazolidinone (E163)

4.4-Dimethyl-2-imidazolidinone

A solution of (2-amino-~1,1-dimethylethyl}amine (1.0 g} and 1,1’-carbonylimidazole (1.9 g,
C 1.0 equiv.) in DCM (50 mL) was stirred for 18 hours then concentrated and purified using

column chromatography (SPE cartridge, SiOz), using DCM-methanol (95:5) as eluent to

afford the title compound as colourless solid (1.0 g, 83% yield).

MS: (ES/+) m/z: 115 [MH™]. C5H1oN2O requires 114,

TH-NMR (300 MHz, CDCl3) & (ppm): 4.5 (br 5, 1H), 3.25 (s, 2H) 1.25 (s, 6H).

5,5-Dimethyl-1-(3-{2-[4~(2-methyl-5-quinolinyl)-1-piperazinyl]ethyi}phenyl)-2-
imidazolidinone (E163)

The title compound was prepared in 87% yield according to the general procedure for
the preparation of the amides, ureas and carbamates (Method A) starting from 5-{4-[2-(3-
iodophenyl)ethyl]-1-piperazinyl}-2-methylguinoline and 4,4-dimethyl-2-imidazolidinone.
MS: (ES/+) miz: 444 [MH']. CayH3aNsO requires 443,



to (0:1). The conbi ned basic fractions were concentrated under vacuum and
purified by colum chromatography (SPE cartridge, S102) using
di chl or onet hane- net hanol (95:5) to afford the title conmpound (1.5 g, 60%

Id). M5, (ES) niz: 457, 459 C22H241 N3 NMVR (300
)l\//:é %:DGWQ)ZO&(OQ%WW ‘5. 35 (d, 1 I(-i)M_“7 5 (d, 1H), ;.eqUIﬁgflﬁﬁg‘ﬁ?ﬂ%m ( 0 (m
3.1 (m 4H), 2.85-2.65 (m | |19

4H),

S) - 2- ( 3- thul
s T A

d u

B;gBZ; :t i lﬁﬂ)o? 61 hezﬁhﬁ(ﬁ@sﬁ 3@%@&')&1@7 @a et (65 Wl\/bt hod A) starting from
5-{4-[2-(3- iodophenyl)ethyl]-1- plpera2|nyl} 2- met hyl qui nol i ne and
(S)- hexahﬂragl gwrrolo[1,2- c]imdazol-3-one. Ms: (ES/+) mz: 456 [MH].
SRR K sl B e gy
7.47 (d, lmHFZO'Td'% , 7.34 (t, 3H, 7.00 (d, 1 H), 4.10- 3.0 (v
br m 17HRac@mi6 1((BF{2-$4 (Zam)athy% Guinoly)-( fnlpeaair)'nyllpFOE)dEnlffpmd)-ZJﬁﬁldazo||d|none

(R) - 2- ( 3- {wirs[plefadedvnt L1vh y‘équamasaingrw ke derfdiral Qreuaidone tbethaydrématin of the
ety ¢pweagl bl el i Wi i

pi per azi nyr§! r@p‘%ﬁwqg' "I“'WPM"‘?% necar boxyl at e

3-{2-[4- (Zhwemanwats was rasipRvje uamwp;ewetnwpmtal H;"Pl}%rfpﬁlﬂﬁg Qhinglcel1 08 ng) and
N-(tert- bummycaamhgwﬂw)n»henan@letmadu (60:40) teGiitord the tRienmperirel &d ineffieg i n

et hanol ngﬁgég% It? the m xture becane a clear solution. Then, sodium

tri acet oxypor ri added. After 24 h the reaction
TXture leoﬁi;é)ﬁ@%] @Pﬁaé[g%n%ﬁ e Pt r | dge SCX-2) and eluted with
t hanol flBMMRE0LYHZNFAMEONE ipRIo0.62 (Bn)s, 1ihe.Qbtbhsntid). 7i88<bis.f2Hct i ons

wer e concemsr (gt editin 7\68c8o 1) d.508.90 {neddHy 6 06| (bims, tHIY 6190t20T0 dpimy, 16BRE WO

2005/ 0145%25 BR 0,0ﬁ% 0 O 105 cartridge, silica) using DCM net hanol
(95:5) as el E&Tt t?) af @rgﬁ?he title conpound (70 ng, 40%yield). M

(ES/ +) m z: 5304 . C32H43N502 requires 529. 1H NWVR (300 MHz, CDCl 3)
$(ppm: 8Ezampie 5I5H), 7.70 (d, 1H), 7.2 (d, 1H), 7.15-7.00 (m 2H), 6.5 (br
m 3H), 4(®0-2090 (R) br 1r(3- {2€!4+XZ-MnthyﬂrEBquim:lml)-Ilrlﬁﬁel(amyﬂpmpyl}ﬂh’ényl)-z-

(R) - 2- (3- jmidadoldindyRe (@b5)- qui nol i nyl ) - 1- pi per azi nyl ] et hyl } phenyl ) hexahydr o-

S Py okl g Shuasel dagne: g.{c; lo & GO ef kgl 7841 o€ !

2-{[(3-{2
pi per azi n§'§ WP%&?P‘FM@WT‘? ‘é‘?ﬁoﬁg‘]e% 3liemEy rr ol i di necar boxyl ate in met hanol
was treat &t8: (ES/+) mfz: 430 [MH"]. CHaNsO requires 429.

1H-NMR (500 MHz, ds-DMSO) 8 (ppm): 10.62 {br s, 1H), 8.94 (br s, 1H), 7.88 (br s, 2H),

7.75 {(br s, 1H), 7.58 (s, TH), 7.50-6.90 (m, 4H), 6.08 (br s, 1H), 3.90-2.70 (br m, 15H),

2.85 (br s, 3H), 1.22 (d, 3H).

C Example 166
g N-(3-{3-[4-(2-Methyl-quinolin-5-yl}-piperazin-1-yl}-propyl}-phenyi}-
methanesulfonamide (E166)

N-(3-lodo-phenyi}-methanesulfonantide

To a stirred solution of 3-iodoaniline (1.99 g, 9.1 mmol) in anhydrous pyridine (20 mlL) at
0°C was added methanesulfonic anhydride (1.92 g, 11 mmal) in small portions. The
resulting mixture was stirred while warming from 0 °C to room temperature untit all the
aniline was consumed. The pyridine was removed in vacuo. The residue was partitioned
between dichloromethane (100 mL) and saturated aqueous sodium hydrogencarbonaie
solution (100 mL). The organic [ayer was dried (sodium sulfate) and evaporated in vacuo.
The crude product was purified by silica gel chromatography (ethyl acetate in hexane,
10% to 30%) to give the title compound as a yellow solid (2.38 g, 89%).



with a solution of hydrogen chloride in ether (1 M. The resulting m xture
was stirred 30 mnutes then concentrated under vacuum and then | oaded onto
an ion-exchange cartridge (SCX-2) and eluted with nmethanol followed by
anmonia in methanol (1 M. The conbined basic fractions were concentrated
under vacU@AOSPHESY esi due, (10 ny) was then di ssol vedPGHERRNHPE ) and
treated with triphosgene (23 ny, O. 315 d||sopropyl amne (4 uL, 3 eq.).

The mxturel\wava\s/a% éﬂu%&@?’égoﬁog% I}?éﬁﬁh@?% aéleeqm dfg., vacuum and purified

b t d (3.
PR AL e sbr4§5 (o, T 8. T 3)
5(ppm : 8. $ﬂ4(rt!),,756|)(1H,7s)75 (d, 1H), 7.65 (s, 1H), 7.60 (d, 1H), 7.20-7.35
(m 3H) 730(d 1H) 6.95 (d, I H), 65(br m 3H), 4.00-2.90 (v br in,

12H) 2. p{.ﬁ,:.( %5 gkeagt]-ﬂﬁﬂthﬁt@s be 163

-Di rret h n n a henyl
2- |m dazoIAi (ﬁn"ﬁ rﬁ’e 'ﬁx}@?tﬁ :Jésﬂe‘?ri‘?f’ﬁéagzéé Eﬁ] ZI&}/ lﬁ? ’\yl?}%)ﬁ -
(2- ami no- 1 AMMANHE '@ldﬁyl@g?‘n 9re8(I"fD°'b) allyh calgohpl (Qefrtﬂ@n?%'mmﬁzcﬁodlu(nl 9 g,
c 1.0 equi VydrogencB®bh{tB0(1re g, Wasmebl)raredpdliadiuth@!)bidonide (heh gcdrﬁ:a‘n'hdil)atred and
Buc{vl ET; teﬂaﬁ%hm{;&@l diﬁ@th?ﬁérﬂﬁ%&& :ﬁph.fz (rv??%tt:ﬁé’d bt FHae teniheBilire fé$'4§g luggtrer oss
solid (1. 02510{183"3; }'}'@ﬁfg) ’Egﬁ)_ '%‘ﬁ"’ q‘i r&%ﬁ%ﬁg’oﬁﬁg 114. 1
H NVR (300 eRfected Y‘éc%‘*ﬁw;? 0P mL) hhe compingg organio laygrs Wezr-l)i"qd@s iug 6H) .
5, 5- Di et hytlfste) and evaporated in vacuo. The crude product was purified by silica gel
-(3-{2-[4- (:Rmﬁﬁtoblvdphﬁfﬁtuymbtawin)he&am 1erRR 509d)|te gl the Bl ¥dmpatmd as an

i m dazol i dijpy title conpound was prepared in 87%yield according

o e e S i e s
C@rdophenyl JHNNR (CBC fpénpaﬁ#} Px2h rﬂﬂe? itndFiSdz)ad81 (3H, s), 6.46 (1H, br.

4, 4- di met hy), 720i7M a{aEP),d.2018, 1, Jl‘ﬁH(:)EQ/BQXWMsZ, 444 [MH]. C7H33N50
requires 443. WD 2005/ 014552 PCT/ EP2004/ 008000 106 1H NVR (400 MHz, CDCI 3)

T, ooyl 3

3.74 (dd, wetijanesulfonamide £466)3 60-3.30 (m 8H), 2.87 (s, 3H), 1.3 (s, 6H).
Exanpl e 167hd tRl@compound was prepared from N-[3-(3—oxo-propyl)-phen.yl]—methanesulfonamide

1- (3-{2- [ 4agofMEinbid rétgﬁba@hhﬂ)dmnoﬁn@{m@a@drm@ loPthe PYdtRRIAGR Dedcribtion 4

I m dazol i dké]tgﬂgscflﬁﬁl A% acem c

1-(3-{2-[4: U|noI|n l(ﬁ‘él Ieotserazm I]propyl phenyl ) -2-im dazolid
i none was F%?P&P@@f"l('?ﬁp i%"ﬂﬂde‘f oRlP:BeIyeRdrs procedure for the
pr epar at i ofHd®MR @DCls) 8 (ppm). 1.91 (2H, m), 2.50 (2H m), 2.71 (6H, m), 2.73 (3H, s), 3.02

(3H, 5), 3.12 (4H, ), 6.30 (tH, br. 5), 7.00-7.10 (4H, m), 7.26 (2H, m), 7.58 (1H, t, J = 8
Hz), 7.72 (1H, d, J = 8Hz)828(1HdJ 8 Hz).

Example 167

(‘ 4~(3-{2-]4-(2-Methyl-5-quinolinyl}-1-piperazinyilethyl}phenyl)-2, 4-dlhydro-3H-1 2,4-

- triazoi-3-one (E167)

The title compound was obtained as a mixture (85:15) with the regicisomer 2-(3-{2-[4-(2-
methyl-5-quinolinyl)-1-piperazinyllethyl}phenyl)-1,2-dihydro-3H-1,2,4-triazol-3-one
following the general procedure for the preparation of amides, ureas and carbamates
(Method A) starting from 5-{4-[2-(3-iodophenyl)ethyl}-1-piperazinyl}-2-methylquinoline and
1,2-dihydro-3H-1,2,4-triazol-3-one.
MS: (ES/+) miz: 415 [MH"]. CaaH2sNeO requires 414,
TH-NMR (300 MHz, CDCl;) §(ppm}): 11.92 (bs, 1H), 8.32 (d, 1H), 8.30 (d, 1H), 7.55 (br s,
1H), 7.53 (m, 2H), 7.48 (dd, 1H), 7.37 {t, 1H), 7.34 (d, 1H), 7.22 (d, 1H), 7.05 (dd, 1H),
7.05 (dd, 1H), 2.99 (br s, 4h), 2.85-2.6 (m, 10H), 2.58 (s, 4H).

Example 168



am des, ureas and carbamates (Method A) starting from

5-{4-[ 2- (3- bronophenyl ) propyl ] - 1-pi perazinyl}-2-nmethyl qui noline (D20) and
2-im dazolidinone. The racenate was separated using preparative chiral HPLC
(Daicel Chiralcel OD colum), eluting with n-hexane-ethanol (60:40) to

af ford the W30S Rpound as the first- eluting enanti OMF’EPW/OQW +) iz

430 [M/\] C26H31N50 requires 429. 1 HMHR (500 MHz, ds-DVBO) S ( 10. 62
i1y 7 so%ﬁﬁﬁﬁ* gl *53'"9“*5@3w?ﬂ%a’é'aﬁze‘%%"?wlﬁgih&d A
(br s, 3H), zé:‘ %‘f@ )Exarrple 165 (S or R

1-(3- {2- [ 4- (rlze nﬂe wmp@uqdmﬂ prapaned in pBY etieid ﬁﬁgnrqlm &pihe) genern) Ipyoc@dure for
i m dazol i di tensrefdrhticiboi dinkiet] lle@s GAIALYREhANES(MBtiegb AP dtapifrOfréth B4 [p-(8-he

met hod desc Ew UTe ing
enant i omer . fo F Egéth{ﬁxﬁ?ﬁa%ﬂ‘gﬁf m@fﬂﬂ d@@@%ﬁl@% reqﬁﬂ?éaﬁﬁﬁg%ﬁw&ﬁﬂ%
IVsz6DIV587 2]&@ H, 8.94 (br s, 1 H, 7.88 (br s,
21-1), 7.7 S({ﬁSf‘s)m 142_5['\4'17 sl"(z@solrﬁslwre?‘@@e 90 (m 4H), 6.08 (br s, 1H),
3.90-2. 70 (fi-NWMR CBO)MHz, ZBG,)(goprs); 830 (d,)1H).17.@2(nh.d5H)3HpO (XT3 -7 65(m,
N- (13- (13- [ 4- §idy, ot layds Eqwlzml:slos(ﬁrm) *zmom(ﬁ@ riﬂl—l?]'z/hﬂ(s 219py| } - phenyl) -
nmet hanesul fonam de ( N- ( 3- 1 odo- phenyl anesu fonam de To a stirred
sol ution of 34ogoan| line (1.99 g, 9.1 nmmol) in anhydrous pyridine (20 m -)
at 0C was & hanesul f oni ¢ anhydride (1.92 g, 11 mmol) in small
portions. TR¢4-FluesuBHPr(Irmethyl-S-quinoliyi)rirpigesaainyethyllvhenyli-5-amatbyl@,4-0 r oom
t enper at ur edimpdio-3HbirazbR3-onBi(E1 was consurred The pyridine was renoved in
yé by ( 69?

vacuo. The fr%t.ﬁ&eo»@aunawa tdr ASRR Qecsm.ﬁym? n&nﬁg‘% dlre }orand

1 ted
Lager was dIP IR %@Puﬂﬁh@wﬁ?& ”Car o B'BP‘&P&MJ tod Ak §igring BB oduct

was puri fi eﬁdwesyllertrwﬁ Toeiperering y&pw!uqae@m nwam-&ﬂeifhmrméwmazol-siO% to
3099 to gi V@nethe t|tIe corrpound as a yellow solid (2.38 g, 89%. WO

2005/ 014552 g M\@$ u?’r@?ﬁ&é um (API-): Found 296 (| I\/H—I])
o et GEMRANCIA b2 e dyfnl

br. s),

N[ 3- ( 3- c»<o€dp ld)p?ﬁ)%ﬁ@r@hl)]ﬁ (?n@h*ésﬁpﬁ (Fro A Z\GMWW—B #3 (s, 2

N- ( 3-i odo- phenyl ) - met hanesul fonam de (2.4 g, 8 nmol ), tetra-n-butyl-

amoni um chgRmde17#- 22 9, 8 mml ), allyl alcohol (0.7 g, 12 mml), sodium
5-(4-{2-[3-(5,6-dihydro-TH-imidazo[2,1-c][1,2,4]triazol-7-yl)phenyllethyl}-1-

piperazinyl)-2-methylquinoline (E170)

5,6-Dihydro-1H-imidazo[2,1-¢][1,2,4]triazole

2-Hydrazino-2-imidazoline hydrobromide (200 mg) was suspended in ethyl orthoformate

(2 m!l) and stirred at 150 °C under microwave irradiation for 10 min. The reaction mixture

was cooled to room temperature then diluted with methanol and loaded onto an ion-
C exchange column (SCX-2), which was eluted with methanol followed by ammonia-

' methanol solution (1M). The combined basic fractions were concenfrated under vacuum

and purified using column chromatography [SiO,; DCM-MeOH (20:10)] to afford the fitle

compound as colourless solid (60 mg, 60% yield).

MS: (ES/+) miz: 112 [MH"]. C,HsN, requires 111,

1H-NMR {300 MHz, CDClI3) &(ppm): 7.95 (s, 1H), 8.25 (s, 1H), 3.95 (m, 4H).

5-(4-{2-[3-(5,6-Dihydro-7H-imidazo[2,1-c][1,2,4]triazoi-7-yl)phenyl]lethyl}-1-
piperazinyl)-2-methylquinoline {(E170)
5-{4-12-(3-lodophenyl)ethyi]-1-piperazinyl}-2-methylquinoline (598 mg), 5,6-dihydro-1H-
imidazo[2,1-c][1,2,4]triazole (50 mg, 3.5 equiv.), palladium(li)acetate (9 mg, 0.3 equiv.) 2-
(dicyclohexylphosphino)-2'-methyibiphenyl (42 mg, 0.8 equiv.) and potassium phosphate
(97 mg, 3.5 equiv.) were suspended in DME and stirred at 150 0OC under microwave



hydr ogencar bonate (1.6 g, 19 mml) and palladiun(ll)chloride (0.36 g, 1.8

nmml) in anhydrous dinethylformam de (30 m-) was stirred at room

tenperature for 48h under argon. The mi xture was then diluted with 5%

aqueous hy ri.c acid (100 nL) and extracted with eth acetate (2x1 00
The cg;rgo é[)g“gg?gam c layers were 'gl’l ed (sodium su?fsyﬁgaoﬂ“’““ﬂﬂﬂ

evapor ated in vacuo. The crude pr oduc was purified by silica gel

chromat ogr a c t 9
corrpoun dgasﬂg‘\rélhaggﬁ 2 ﬁ‘ % l'ﬁlf{url]egfé ?:Bi&:f’é)l@oﬁ'rpte @at Eﬁ(&d fggﬁ Hﬁfzt@é\gl
((MH"'). ciedies §”F°eaﬁ| nsexange f

2.96 (2H t follgwed &yHaMmopiaguetharpl spjutiog. AB)( 1/Hhe mombrr@):l asn@(f:attum wete rr)
7.28 (1 H, toncdntratéd Mapler 9adim( BntH, pusified using column chromatography [3102, DCM—
N-(3-{3- [ 4- fRoMy bbx %ma ks ﬁﬂé’éém;ﬁ&ﬁﬂéﬁzdofbu?leég don@afaoegb;ze@);gem

met hanesul f was pr ep

N-[3-(3- oxo&%‘&i ’\gj"ﬁ'eé[ tﬁfﬁ rgﬁ‘?%%gﬁgde an

2- et hyl MH;W Giahéﬁppﬁé G544, a&&%@@‘fﬁb e Gekhods-idh(m,
Descri pti on2H), 7866 .20e@u SH)t 71.010d, 3 H)NBS(d, Biled 56 (MRIGARI28)(E, 2Rp S @8 2H)[-H] ' ) .
C24H30N402Sz g1+ 438. 1H NWR (CDCI3) S (ppm): 1.91 (2H, m, 2.50 (2H,
m, 2.71 (6H m, 2.73 (31-1, s), 3.02 (31-1, s), 3.12 (4H, m, 6.30 (1 H,
br. s), 7.00-7.10 (41-1, m, 7.26 (2H, m, 7.58 (1H, t, J =8 Hz), 7.72 (1
H d, J =8 Hz), 8.28 (1 H d, J =8 Hz). Exanple 167
4-(3-(2-[4-(2-Methyl -5-qu i n of

i nyl)-1-piperazinyl]ethyl}phenyl)-2,4-di hydro-3 H1,2,4- triazol-3-one
(E167) The title conpound was obtained as a m xture (85:15) with the

regioi somer 2-(3-{2-[4-(2-

t hyl - 5-qui nol i nyl ) -1-pi perazi nyl ] et hyI }phenyl) -1, 2-di hydro-3H-1, 2, 4-tri azo
| -3-one follow ng the general procedure for the preparation of am des
ureas and carbamates (Method A) starting from
5-{4-[2-(3-iodophenyl)ethyl]-1-piperazinyl }-2-nethyl qui noli ne and
1, 2-di hydro-3H1, 2, 4-triazol -3-one. MS: (ES/+) mlz: 415 [ M#4]. C24H26N60O
requires 414. 1H NMR (300 MHz, CDCI3) S(ppm: 11.92 (bs, 1H), 8.32 (d, 1H),
8.30 (d, 1H), 7.55 (br s, 1 H, 7.53 (m 2H), 7.48 (dd, 1 H), 7.37 (t, 1
H, 7.34 (d, 1 H, 7.22 (d, 1 H, 7.05 (dd, 1 H, 7.05 (dd, 1H), 2.99 (br
s, 4h), 2.85-2.6 (m 10H), 2.58 (s, 4H). Exanple 168 WO 2005/ 014552
PCT/ EP20041008000 108
5-met hyl - 2- (3-(2-[ 4- (2-net hyl -5-qui nolinyl)-1-piperazinyl]ethyl)phenyl)-2, 4-
di hydro- 3H pyrazol -3-one (E168) The title conpound was prepared in 58%
yield according to the general procedure for the preparation of am des,
ureas and carbamates (Method A) starting from5-{4-[2-(3-



i odophenyl ) et hyl ] - 1- pi per azi nyl } - 2- net hyl qui nol i ne and

5- et hyl - 2, 4- di hydr o- 3H pyrazol -3- one. Ms: (ESI+) m(z: 428 [M#H4]. C26H29NS50
requires 427. 1H NVR (300 MHz, CDCl 3) 8(ppr’r) 8.30 (d, 1H), 7.65 (m 2H),
7.50 (t, 1 7.27-7.16 3 7.01-6.98 2 3.08 2.90-2. 60
(m 1EH-|) F&’?&O({S@HSQH (E>r<narrpl ::) 169 (m 28 éTprzowfoosoeo

2- (4- Fl uoro-3{2-[ 4-(2-net hyl -5-qui nollﬂgl) 1- pi per azi nyi ] et hyl } phenyl ) - 5- net
hyl -2, 4- di hydr o- 3H pyrazol - 3-one (E169) The title conpound was prepared in
92% yi el d ac ng to the general procedure for the preparation of am des,
ureas and carbamates (Method A) starting fromb5-{4-[2-(3- :
i odophenyl ).et.hyl ]A torppaeday fornula-(B-one pharirguetichiynaccapidble salt thereof:

5- et hyl - 2, 4- di hydr o- 3H pyrazol -3- one. Ms: (ES/+) mz: 446 [MH . C26H28FN50
requi res 445. 1H NWR (300 MHz, CDCI3) 6(ppm: 8.30 (d, 1H), 7.71 - 7.59 (m
3H), 7.50 (t 1H), 7.17 (d, 1H) 18- 654 R, 2H), 3.35 (s, 2H), 3.05 (m
4H), 2.88-2.64 (m 11H), 2.13 wrﬁkba@arrple 170 :

5-(4-{2- [3 (5 6- di hydro- 7H-i mi da#5[2 1= A, 2,4]triazol-7-yl)phenyl]ethyl}-1
- pi perazi nyl) - 2- net hyl qui ni € (E170) [Bs]6- Di hydro-1

Himdazo[ 2, 1-c][1,2,4]tria Hydr azi no- 2-i m dazofi ne hydrobrom de (200
ng) was suspended in ethyl orthoformate (2 nl) and stirred at 150 C under
m crowave irradiation for 1 reaction mxture was cooled to room
tenperature then diluted wi tlRi n;a’l and | oaded onto an !on- exchange
colum (SCX-2), which was eluted w Mh net hanol fol{ owed by ammoni a- net hanol
solution (1 M. The conbi ned basic (fractions were concentrated under vacuum
and purified using colum chromatography [Si02; DCM MeOH (90:10)] to afford
the title é@% nd as colourless solid (60 ng, 60%yield). Ms: (ES/+) nlz:

i-l:l_-b(*[ g/HZ]S ( s, lH)i.?‘] I% @?ergnclll C%Bléiik'\ll\/g1_s(aﬁ(%)o(y, %’01%)(3( or EglgB".aalky? 95 ( S

5- (4{2-[ 3- (5, 6* Dirhigd} 8- 3 ¢didazo[ 2, 1-c] [ 1, 2, 4jtri azol - 7- yl)phenylJethyl}-1-
pi perazi nyl )- 2« metibW sfuikrol i ne (E170)

5-{4-[2-(3-1odophe ’B’ﬁa}lﬁ ) lf} n]%[ ﬁg&gl]aéﬁ%g?}gf %aﬁ%(ﬁwd&ybpgélb@ a(k?ﬂ;9 ).

5, 6-di hydro-1H im '
pal | adi unm( 11) af:et”d?

*‘K%ﬁﬂiﬂ)@?&%mﬂk&')@ s7HY)-0. 9 equiv.) and potassium
phosphate (97« mp,is 8. 2aurB;v. ) were suspended in DVE and stirred at 150 DC

(di cycl ohe) cyl phd%mn%),--
under m crowavg o@idrRemBEY, ERRaRMEAO orh@%JdHﬁ,tdCﬁ ¢, QAkfiRbr 2 N
The m xture was %r%@%% a@% ({ra/ggg fgﬂlé agﬁgtw zﬁtgt 3 g)oﬁé
| oaded onto an | @ Y E: ex-S i
met hanol and Ry are in ependenﬂy halogen, cyano, Cma!kyl or Cmalkoxy.
« Rs and R, are independently hydrogen, Ciealkyl, Cysalkylsulfonyl or a group
having the formula (if):

A

* D

(i)

wherein

e r1i50,1,2,30r4

e A is oxygen or sulfur;

¢ B is a single bond or -NRg- (wWherein R; is hydrogen, Cysalkyl or
aryl, wherein the aryl is optionally substituted by one or more
substituents independently selected from halogen, oxo, Ci.galkyl,
CFs;, cyano, hydroxy, Cisalkanoyl, and Cqgalkoxy);

e Dis ~(CHy)r, -(CHZ)0- or -O(CHx)-, wherein tis 0, 1, 2, 3 or 4; and

o E is C.qalkyl, haloCy.ealkyl, Csrcycloalkyl (optionally substituted by
one or more substifuents independently selected from halogen,



fol |l omed by amoni a- net hanol solution (1 M. The conbi ned basic fractions
were concentrated under vacuum and purified using colum chromat ography
[SiO2; DCM MOH (90: 10)] to afford the title conpound as colourless solid

(13 nm, 26% i el d‘g M5 (ES/+) mz: 440 [WH]. C28H29N7 requires 439. 1H NWR
(300 Mz, ?5’ 5B 8 40 (d, 1H), .7.90 (s, 1H), 7. 760%@1’20911490800? 6-7.5
(m 2H, 7.35-7.20 (m 3H), 7.1 (d, 1), 6.9(d, 1 H, 4.55 (t, 2H), 4.28

(t, 2H), 3.15 (m 4H), 3. . 2005/.01 PCT/ EP20 08000
110 dains 1. A conpound &y%fo&yhg}‘%( % Qké"‘ YeBh gﬁécéﬁz'cgﬁ’ ko é%cﬁ'ﬁi

salt thereof: ,z NRR4 [ W p#lkanpyReary] (gpfonally S[“P%W‘lte‘b byyong (o mdf, splest ntsRl is
hal ogen, cyano, Cl. 6al kyl , iGispeatiérdily \seleateddf@ing dialogry, oxo, alelill, 6&L kgano, m

Ici gé| &6x32/’ ﬁa% ci 6a|xk|o >S<ym| fox@"bwaﬁﬁniwiaﬁdib?.&ﬁ@xy}, @yazs -ﬂﬂzﬁ,@ldggéremﬂ

-d—l( Cl_sal i<yl) -C(Cl1. 6a yl% éﬂé{ég nttlly ngdbg f%'& ¥‘%nglf Ca’ﬁcfk% 1

t oget her formaCS?cycIoaI e( rgbq P Shitutpd; o chjos . supsitents or -
C(d -6al kyl ) (C1. Bal kyl ) andndepende lectedHgT halOQPIRGOX%rCmMWFs,(%m,el n

Rs and R7 are independent Ihydivay,ciealkaroykard, C;Galkdahkyl or Cl$al koxy); R3
and R4 are independently hydrogen Cl- 6al kyl , d sal kyl sul fonyl or a group

PRV 0 e ! TV g 8 bty e BB R o ik Oz, B S,
Cl.sal kyl or form a 3-7 membered monocycllc heterocyclic group or a 8-11 membered icyclic
heterocyclic group, wherein each group is optionally substituted by one or more
substituents selected from halogen, oxo, Cigalkyl, cyano, CFs, Cqealkoxy, Cy.
salkanoyl, aryl and arylCy.calkyl (wherein the aryl and the arylC,salkyl are further
( optionally substituted by one or more halogen, oxo, Cisalkyl, cyano, CFS, C:.
' satkoxy or Cyalkanoyt); and
s Ry is independently halogen, cyano, Cisalkyl or Cygalkoxy; and
e gqis0,1,2,30r4.

2. A compound as claimed in claim 1, whereinnis 0 or nis 1 and R, is Cyealkyl.
3. A compound as claimed in claim 1 or claim 2, wherein p is 0.
4, A compound as claimed in claim 1, 2 or 3, wherein Y and Z are independently -

CHj-, -CH{CH_g)- ar -CH({OH)-.
5. A compound as claimed in any of claims 1-4, wherein formula ([1) is;

_ A
C- */”\H/D\.E
(lia)

wherein A is oxygen or sulfur, D is <(CHz)r, ~(CH}O- or -O{CHz)r-, whereintis 0, 1,2, 3 or
4 and E is Cyealkyl, Cs.rcycioalkyl (optionally substituted by one or more substituents
independently selected from halogen, hydroxy, oxo, Cigalkyl, cyano, CFs;, OCF,, Ci.
salkoxy and Ciealkanoyl), or aryl (optionally substituted by one or more substituents
independently selected from halogen, Cysalkyl, CF;, cyano, hydroxy, Cisalkanoyi, and C,.

satlkoxy);

or



aryl, wherein the aryl is optionally substituted by one or nore
substituents independently sel ected from hal ogen, oxo, Cl.6alkyl, CF3,
cyano, hydroxy, Cl.Bal kanoyl, and Cl sal koxy); Dis -(CH)1-, -(CH2)tO or
-QCH2)r, whereint is 0, 1, 2, 3 or 4; and E is Cl_sal kyl, hal oCl-sal kyl,
C3_7cycl 0aMRIYBHE2onal |y substituted by one or rore BGHEPIOP4080Q

I ndependently sel ected from hal ogen, % 2005/ 014552 PCT/ EP2004/ 008000 111
hydr oxy, oxo, Cl-5al kyl, cyano, CF3, OCF3, Cl6al koxy and Cl. eal kanoyl),
aryl (optionally substituted by §ne or nore substituents independently

sel ected from hal ogen, oxo, Cl. kykE, CF3, cyano, hydroxy, Cl.6al kanoyl
and Cl. 6al koxy), or E is -NRsR16, erei n RS and R o are independently

sel ected from hydrogen, Cl_6al ky{ aryl (optionally substituted by one
or nore substituents independen Fy sel ected from hal ogen, oxo, C1.ealkyl,
CF3, cyano, hydroxy, Cl.eal kanoyl and Cl.6al koxy); or R3 and R4, toget her
with the ni whetrimAdS 0xWIEB onBiiiR RS -Ght)-RACHE-&r rQiGHed-, whewim ia 031, 2, dember ed

nonocycl i c heass Bclpotiaikgl Q4pcyoibalayl Seftbnalymaerstititdd by ohe or m@‘besmetitaédt§
Jubsti t uent ?‘dégf‘iﬁ?’*'w%‘r&@dsﬂé’ﬁt”ea‘“@@"' e "“%W ke s Qoxy
ClL. 6al kan(ﬁ OXY 7 ﬁe %éﬁﬂgaépg (ﬁggrgﬁ &o@ﬁ&‘ﬂ!ﬁ igft l)‘{ftef’jle e[ oL r%or? I‘Pé’%ﬁ%uem ,
aryl CL. eal kyideaendently peleted Bpmihglogen=afliodtGiay eXanoply yd('i‘??%{ Grﬁaﬁmﬂ@/‘ A dgen,

oxo, Clsal kydlkoxgyano, CF3, Cl1_ 6al koxy or Cl-6al kanoyl); and R5 is
I ndependent |y hal ogen, cyano, Cl.sal kyl or Cl.6al koxy; and gi s0, 1, 2, 3or 4.
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o A CompoumEnaE e ARmAc S Bherin oie oMot & th aiPan AP e Mg poptionbly
i nflependent Irgplacedipy a hetproatam) indspendepiiyOslected . from owiiguson @xygencard eeitr n any
of tlai ms 1whereheiceiing fio roptibreally IsUbstrtLﬁed b_A dHeDJrEmd'é (sbibstidjentsh Ridepdhdéntiys

oxygen or 1, 2,
3or 4 andlégtgetEd i §x°' Qq%ﬁ%% ”ﬁalk r yZ)CiMaM}ﬁngteFﬁ d % one or
nore substi PDEH?? tﬂggp\é'f?gg’ﬁfq fce%r "f B%‘Wé

Cl. 6al kyl , @&ipsoin mﬁyingocs,@ﬂo ree!ﬁtkqs!x@y arfiptereaieg) mﬁ@gnc:énﬂsbaelmtw from

(opti onal | y ntrabsi,i dygerd ahy soifie, wheneibrtbe SinlSs idptiemdlly substituted by one or more

subsfituents independently selected from oxo, halogen, Cysalkyl, CF3, cyano, hydroxy, C..
salkanoyl, and Cyzalkoxy. )

7. A compound as claimed in any of claims 1-5, wherein E is methylamine,
ethylamine, propylamine, isopropylamine, butylamine, isobutylamine, sec-butylamine, tert-
butylamine, pentylamine,  neopentylamine,  sec-pentylamine,  n-pentylamine,
isopentylamine,  tert-pentylamine,  hexylamine; dimethylamine,  diethylamine,
dipropylamine, diisopropylamine, dibutylamine, diisobutylamine, disec-butylamine, ditert-
butylamine, dipentylamine, dineopentylamine, dihexylamine, butylmethylamino,

(’ isopropylmethylamino, ethylisopropylaminoe, ethylmethylamino; a monoarylamino such as
anilino; or a monoCysatkyl-monoarylamino.

8. A compound as claimed in any of claims 1-7, wherein Rs; and Ry, together with the
nitrogen atom to which R; and R4 are attached, form a 4-6 membered monocyclic
heterocyclic group optionally substituted by one or more substituents selected from oxo,
halogen, Ci.salkyl, cyano, CF;, Cigalkoxy, Cysalkanoyl, aryl and arylCsalkyl (wherein the
aryl and the arylC,salkyl are further optionally substituted by one or more halogen, oxo,
Cisalkyl, cyano, CFs, Cisalkoxy or Cssalkanoyl); or Rs and Ry, together with the nitrogen
atom to which R; and R, are attached, form a 8-10 membered bicyclic heterocyclic group
optionally substituted by one or more substituents selected from oxo, halogen, Cysalkyl,
cyano, CFs, Cisalkoxy, Crealkanoyl, aryl and arylCiealkyl (wherein the aryl and the



i ndependently sel ected from hal ogen, Cl.6al kyl, CF3, cyano, hydroxy,

Cl_eal kanoyl, and Cl. 6al koxy); or WO 2005/014552 PCT/ EP2004/ 008000 112 A
AID- E (I ib) wherein Ais oxygen or sulfur, Dis -(CH)t-, -(CH)tO or
-Q(CH2)t-, whereint is O, 1, 2, 3 or 4 and Eis Cl.6al kyl, C3 7c¥’/cloal kyl
(opti onal 1%Y030(5984564t ed by one or mor e substituents in%%%% Wsel ect ed
from hal ogen, hydroxy, oxo Cl_6al kyI cyano CF3, OCF3, C1 6al koxy and

Cl_sal kanoyl or e bst i nts

| ndependent w@*s@fﬂaté s bl B "% %%?h%é#‘fzi%géﬁ%”&s%%% oy

Cl. 6a|kanoyF’m§h9 gCreal Qﬁ%ﬁ %k conpound as clained in any of cl ai ns
1-5, wherein Eis a 5- to 7- nenbered nonocyclic aromatic ring wherein one
or nore of ftghe cardvapoahdss claimddie clinng, havingRidenaal foymulaglal.aced by a

het er oat om i ndependently sel ected from nitrogen, oxygen and sulfur, wherein
the ring is optionally substituted by one or nore substituents independently
sel ected from oxo, hal ogen, Cl1. 6a|ky| CE3, xﬁ hydroxy, Cl.6al kanoyl,
and Cl.6al koxy; or Eis a 9- to 1 ed® |cycI|c aromatic ring,
wherein one or nore of the carbon Lto the ring is optionally repl aced
by a heteroatomindependently seliﬁﬁﬁd frigm* nitrogen, oxygen and sul fur,
wherein the ring is optionally su tuted” by one or nore substituents

i ndependently sel ected from oxo, Cl. 6al kyl , CF3, cyano, hydroxy,
Cl_ 6al kanoyl, and Cl. 6al koxy,. ound as claimed in any of clains
1-5, wherein Eis nethylaninejR1 e, propyl am ne, isopropyl am ne,

but yl ami ne, isobutylam ne, sec-butylanfne, tert- butyl am ne, pentyl ani ne,
neopentyl am ne, sec-pentyl am ne, n-pengyl am ne, isopentylam ne,

tert-pentyl appne. hexylam ne; di nethylam ne, diethylam ne, dipropylanine,

di { sopropyl ant ne but vyl obyt di sec- bu mne, ditert-
bu(yl am ne, 'd.%éﬁhg'%‘?ﬁ ﬁ@"od&ﬁ&?ﬂ‘égiwaﬁﬁ??v%}nh ?%WV&W%@J: 'yl met hyl ani no,
i sopropyl rret'hyhaﬁﬁ.r’lo2 &oidl| i sopropyl am no, et hyl nmet hyl ani no; a nonoaryl ani no

such as ankl iXag;Naerc, nonoCl _6al kyl - nonoaryl am no. 8. A conpound as cl ai ned
in any of cLal 127 rv;pereln R3 and R4, together with the nitrogen atomto

whi ch R3 and ar red nonocyclic heterocyclic
group opti onaI 4;@@@%1( '05[%8 ?EIW&SQQLYQS’U tuents sel ected from oxo,
hal ogen, Cl*6a u@rCHe:yaﬁUOl-bF HRSt @B at&ieky whergal Reafitd iRy aeyindepapdently
aryl C . 6al kyl Hallyen,aiyand, I(a.salayiy)rCagaﬂcome aryl d . 6al kyl are further

optionally gu ténfd SrebifdéRAasty TERIBR! OL8RYI, BXQikylstiforfRbKY CF3,
Cl. 6al koxy Oriﬁefomﬁé?ﬁgy % t%@ g 19st oyet ﬁéeﬂr yv?nthr@fhe r%r?%}gdgﬁ]

ha ogen,

wherein:

e 1i50,1,2,30r4;

» Ajis oxygen or sulfur;

s B is a single bond or —-NRg- wherein Ry is hydrogen, Ciealkyl or aryl
optionally substituted by one or more substituents independently selected
from halogen, oxo, Cqgalkyl, CFs, cyano, hydroxy, Ci.salkanoyl, and C,.
galkoxy;

e Dis «(CHz), -(CH2)O- or -O{CH.), wherein tis 0, 1, 2, 3 or 4; and

s E is Cyisalkyl, haloCysalkyl, Carcycloalkyl (optionally substituted by one or
more halogen, hydroxy, oxo, Cy.salkyl, cyano, CFz, OCF;, Cigalkoxy or C,.
salkanoyl), or aryl (optionally substituted by one or more substituents
independently selected from halogen, oxo, Cy.galkyl, CF,, cyano, hydroxy,



atomto which R2 and 1% are attached, forma 8-10 nenbered bicyclic

het erocyclic group optionally substituted by one or nore substituents
sel ected from oxo, hal ogen, Cl.6al kyl, cyano, CF3, CI1. 5aikoxy,

Cl1. 6al kano nd aryl d . 6al kyl (mhereln the aryl and
2005/01455%@‘\@@304/ 008000 113 ary),Cl_6al kyl are fu’r’??(@’f’”%?‘%s'&?ﬁal ly

substituted by one or nore hal ogen, oxo, Cl _6al kyl, cyano, CF3, Cl-6al koxy

or Cl.sal kanoyl). 9. GRERGH Nshdas, h@kﬁE@r Im:sdmqué(wﬁwhngg andREhR!
formula (la): vl Ple R4 tly("%}l §§dvfrrlw g1 q(léﬁa"(gf‘ea&% %lto §|y
hal ogen, cyano, Cl 6al Rox ly fal i alk | m
is 0, 1, 2, 3 or 4 ‘°§<‘b i o[?y Gpe op[rese f'-l?, gﬁnts V“?l Y, “sdlected. from
CH(CL. eal kyl )- or - (iatigenapioy C)qatkyl, S&b.Ioyano, hydrpxy, §wsaiimoy! aBHORalkoxOHRe- or

-CR6R7-, wherein R6 and R7 are independently hal ogen, cyan, Cl eal kyl or
gll- g:: E;qu/u'f . ('3% RD Qnﬁﬁafuggl?m&%@ﬁWFI@%H@HV&%&H%FM&M@'M' R are attachEc&(l N
wherein: r is® %ﬁ 5 ar rwecf'p!%er%g%{ggrhocg?im E}F%} foyeh tcBgrcnga (%R%ﬂ bond
or -NR3- wher étﬁ's‘F@eF’?Yhﬁ/m‘bg'éh‘i"“t“mtse‘é{'ﬂ'ﬁ F"E’drbeaih‘ilsamﬁﬁd' idHiezentyansdumden sut ed
by one or rmr&e%mtfsitfrdrmbalbgen oxte Gk sadiyh tdygine €tFe,0b-qdlkoXyr anth Crakikgmoyf); oxo,

Cl_Bal kyl, §me ndé)ﬁ ﬁaw enClyafa) daBmYllor CREHIkdSek, andeal koxy; D is
-(CH2) 1-, 5%; Qe df g Caywhereln%l'lscq,&{JIZ 3or 4, and E is

Cl. eal kyl CB_?cycI oal kyl (optionally substituted by one or
nor e hal ogen, hydroxy, oxo Cl. 3al kyl, cyano, CF3, OCF3, Cl.6al koxy or CI.
10. © A compound as ‘claimed in clalm'i which is: '

+  3-(3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyllethyi}phenyl)-1,3-oxazolidin-2-one;
(- *  N-(3-{2-[4-{2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl}-N'-phenylurea;
: o N-[2-(methyloxy)phenyl]-N'-(3-{2-[4-(2-methyl-5-quinolinyl)-1-
piperazinyllethyl}phenyljurea; :
o 1-{3-{2-[4-(2-methyi-5-quinolinyl)-1-piperazinyllethyl}phenyl }-2-imidazolidinone;
s 2 A-dimethyl-N-(3-{2-[4-{2-methyl-5-quindlinyl}-1-piperazinyllethyl}phenyl)-1,3-
thiazole-5-carboxamide; .
o N-(3-{1-hydroxy-2-[4-(2-methyl-5-quinolinyl)-1-piperazinyllethyl}phenyi)-2,4-
dimethyl-1,3-thiazole-5-carboxamide;
s 2-fluoro-N-(3-{2-[4-(2-methyl-5-quinolinyl}-1-piperazinyljethyl}phenyl)benzamide;
¢ 3-(3-{2-[4-(2-methyl-5-quinolinyl)-1-piperazinyi]propyi}phenyl}-1,3-oxazolidin-2-
one;
s 3-(3-{2-[(2R)-2-methyl-4-(2-methyl-5-quinoliny!)- 1-piperazinyllethyl}phenyl)-1,3-
oxazolidin-2-one,
»  1-methyl-3-(3-{2-[4-(2-methyl-5-quinolinyl}- 1-piperazinyl]ethyl}phenyi)-2-
imidazolidinone;
C s 1-{4-fluoro-3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyljethyl}phenyl)-2-
' imidazolidinone;
s 3-(4-fluoro-3-{2-[4- (2-methyl—5—qu|nolmyl) ~-1-piperazinyl]ethyl}phenyl)-1 3~
oxazolidin-2-one;
o 1-(3-{2-{4-(2-methyl-5-quinolinyl)-1-piperazinyflethyl}phenyl}-2,4-
imidazolidinedione;
s 1-(3-{2[4-(2-methyl-5-quinolinyl}-1-piperazinyllethyi}phenyl}-1,3-dihydro-2H-
imidazol-2-one;
* 1-methyl-3~(3-{2-[4-(2-methyl-5-quinolinyl}-1-piperazinyl]ethyl}phenyl)-1,3~dihydro-
2H-imidazol-2-one;
» 4 4-dimethyl-1-(3-{2-[4-(2-methyl-5-quinolinyi)-1-piperazinyllethyl}phenyl)-2-
imidazolidinone;
or a pharmaceutically acceptable salt thereof.



eal kanoyl ), or aryl (optionally substituted by one or nore substituents

i ndependently sel ected from hal ogen, oxo, Cl.fialkyl, CF3, cyano, hydroxy,
WO 2005/ 014552 PCT/ EP20041005000 114 C1-6al kanoyl, and Cl. 6al koxy); or E is
- NRORl1o ( nd R10 are independently selected r n

Cl. 6a|kylmgﬁ%§§$$F@6€tlonally substityted by one or nnﬁ%ﬁgﬂkgﬁﬂ?ﬁgﬁts

i ndependently sel ected from hal ogen, oxo, Cl.6alkyl, CF3, cyano, hydroxy,
Cl. 6al kanoyl, and C1. 6al koxy); or R3 and R4, together with the nitrogen
atom to whi ciy,R3 @B{i‘)c?és BF thedrbFR AR, of aCOMPLR ALcHiRERiRcginT 1 rm&%:%éess
nonocycl i c h clic group (optionally substituted by I to
substltuents | may be the sane or different, and which is selected
from hal ogen, oxo, C1.8alkyl, cyano, CF3, C1.6alkoxy and Cl. 6al kanoyl); R5
i s i ndependefal tgnvhding geompeyachef forguisdiky! or Cl. 6al koxy; and

gis0,1,2,30r4. 10. A conpound as clainmed in claim1, which is: |
3-(3-{2-[4-(2-net hyl -5-quinolinyl) &zi nyl ] et hyl } phenyl ) -1, 3- oxazol i d
n-2-one; r

N-(3-{2-[4-(2-nethyl -5- qU|noI|nyP”-iT%:§2iaZ|nyI]ethyI}phenyI) M phenyl ur ea;
N-[ 2- (et hyl oxy) phenyl ] - M ( (2- néﬁ y! -5-quinolinyl)-1-.

pi per azi nyl ] et hyl } phenyl ) ur

1-(3-{2-[4-(2- et hyl - 5- qU|noI|nyP) 1 plpera2|nyI]ethyI}phenyI) 2-i mdazolidi
none;

2,4-di methyl - N-(3-{2-[4-(2- Aﬁt ghlnollnyl) 1- plpera2|nyI]ethyI}phenyI)
1, 3- thiazol e-5-carboxam de;

N-(3-{1- hydroxy-2-[4-(2-nethyl - 5- quimnofinyl) - 1-pi perazinyl ] et hyl } phenyl)-2, 4
- et hyl - 1, 3-t hi azol e--5- car boxani de;

% dlauor o-N- (vﬁ\etezln['\’ ra?x IE} hXAl ﬂ%' ﬂ?é\l’]dqc\{apeals dot"ﬁee i clait ] Et hyl} phenyl ) benza
3-(3-(2-[4-(2-nethyl -5-quinolinyl)-1-piperazinyl]propyl } phenyl)-1, 3-oxazolid
in-2- one; (b) for a compound of formula () wherein Y and Z form a cyclopropylene group,
3-(3-(2-[(2Rpn dWdmpgbund ofRRNE (9:qui nol i nyl)-1-pi perazinyl ] et hyl } phenyl)
-1, 3- OvaO|IdIn- - one;

1-nmet hyl - 3-(3-{2-[4-(2- et hyl - 5- qU|noE!@ I) 1- pi perazi nyl ] et hyl } phenyl) - 2-

i m dazol i di none; C NR,R,

1- (4-f1 uor o- 3-{ 2- [ 4- ( 2- net hyl - 5- dﬁtno||Hﬂt) 1- pi per azi nyl ] et hyl } phenyl ) - 2-

i m dazol i di none; [R
3-(4-fluoro-3-{2-[4-(2-nethyl-
oxazol i di n- 2- one;
1-(3-{2-[4-(2-nethy|-5-quinoﬂg
i m dazol i di nedi one;
1- (3-{2-[4-(2- et hyl - 5- qui nol i nyl ) -y pi perazi nyl ] et hyl } phenyl ) -1, 3-di hydro- 2
H _

I nol i nyl)-1-pi perazinyl]ethyl }phenyl)-1, 3-
1"}j‘pi perazi nyl ] et hyl } phenyl ) - 2, 4-
N

wherein Ry, m, X, Rz, n, W, p, Rs, R; and R; and q are as defined in claim 1; or

C

(c) reacting a2 compound of formula (V):

i CL
ey 7(‘%[]

[Rels | /)



i m dazol - 2- one;

1-met hyl - 3-(3-{2-[4-(2-net hyl -5-qui nolinyl)-1-piperazinyl]ethyl}phenyl)-1, 3-
di hydro- 2H i m dazol - 2- one;

4, 4-di met hyl - 1- (3-{2-[4-(2-nmet hyl -5-qui nolinyl)-1-piperazinyl]ethyl}phenyl)-
2- imi dazoIWBizPP%Wé‘?SS%r a pharmaceutical ly acceptabl e salRC¥ W.OO%N)

2005/ 014552 PCT/ EP2004/ 008000 115 11.'14 process for the preparation of a

compound of [aie Rl % i€ H?Z‘Z’%&“ﬁ“"%@g%%&%?%as RETRL P B3l ¢ ey B S,
RL, m X, RZ,QmHP’WA% ‘,’0“}%0“290 "Na ¥ are as defined in claim1: or (b) for
a conpound of fornula (I) wherein Y and Z forma cycl opropyl ene group,
converting a conpound of formula (1V): RRNHN Pte. I[R51g Rags ~R= NJ ( ~X
LRI J (1V) wherein R, m X, R2, n, W W;)RB, R4 and R5 and q are as
defined in claim1; or C (c) reacting a conpound of formula (V): | 1w Y/z

L ~f [ Rslgq ~ SIX Llem\IN o
wherein R; and R, are as defined in claim 1; or

(d) reacting a compound of formula (VIl):

!

[~ )
( [&#{E@‘
(Vi)

wherain R{, m, X, R, and n are as defined in claim 1, with a compound of formula (VIil):

v NR,R,
W, Qi
L H

[ R5]q

(Viiny
wherein W, p, Y, Z, Rs, q, Rz and Ry are as defined in claim 1, and L is a leaving group; or

C (e) for a compound of formula (1) wherein Z is -CH({OH), reacting a compound of formula
(V1) as defined in step (d) with a compound of formula (X1}

[\EV];YJ\QH 31\
" [ Rs]q

(Xn1y
wherein W, p, Y, Z, Rs, q, Rs and R, are as defined in claim 1; or

{f) for a compound of formula (I} wherein Y and Z form a Cs;cycloalkylene group, reacting
a compound of formula (V1) as defined above with a compournd of formula (XIV):



(V) WD 2005/ 014552 PCT/ EP2004/ 008000 116 wherein R, in, X, R2, n, W p, Y,
Z, R5 and q are as defined in claiml1, and L is a leaving group, wth a

- conmpound of forrmula (VI): RSRANH NO wherein R3 and R4 are as defined in
claim1l; or (d) reacting a conpound of formula (VI1): [R2] () N (V1)
wherein RL, m X, R2 and n are as defimmed in claiml1l, wth a conmpound of
formula (MI1): [W y~z NRR4 i Lr H R5}q(VIII) wherein W p, VY, Z, R5,
g, R3 and R4 are as defined in claim1, andN is a leaving group; or (e)
for a conpound of fornula (I) wherein Z is ~ OH), reacting a conpound of
formula (VII) as defined in step H a corrpound of formula (X111): 0\
NR3R4 [wlY | H[ R5}q (X111) B 2] Hy, 'z, Rs, g, R3 and R4 are as
defined in claiml; or (f) for aconp ﬁ formula (1) wherein Y and Z
forma C3., cycl oal kyl ene group, reacting [%cporrpound of formula (VII) as
defined above with a compound of fornmula (XIV): 117 NRR4 H o0 e L R5Lq

(XI'V) wherein R5, R2, R3 and gq are as(Xféfined in claim1 and ais 0, 1, 2, 3
or 4, or (g) for a conpound of fornula (I) wherein the group Wor Y attached

o et PR R PAHATR S Bk AU 6 £ D)oo G2 ©

(g} for a compound of formula (1) wherein the group W or Y attached to the nitrogen in the
piperazine group in formula (I) is CH, or CH(C,.salkyl), reacting a compound of formula
(V1) as defined above with a compound of formuta (XV):

7z NR;R,
Sy
o) H

(R,

(Xv)

wherein Rz, Ry, Rs, 4, Z, Y and W are as definedinclaim 1 and bis 0, 1or2and Qis
hydrogen or Cygalkyl;

and thereafter optionally for any of steps (a) to (g):

s removing any protecting groups and/or

. converfing a compound of formula (1) into another compound of formula {I) and/or
» forming a pharmaceutically acceptable salt.

12. A compound as claimed in any of claims 1-10 for use as a therapeutic substance.

13. A compound as claimed in any of claims 1-10 for use in the treatment of a CNS
disorder.

14, A compound as claimed in claim 13, wherein the disorder is depression or anxiety.



(VJJ) as defined above with a conpound of formula (XV): Qb WY/ z NR3R4 |11
pH RSJ]qg (XV) wherein R3, R4, R5, q, Z, Y and Ware as defined in claim|
and b is 0, 1 or 2 and Qis hydrogen or Cl.6al kyl; and thereafter
optionally for any of steps (a) to (Q): removi ng any protecting groups
and/or converting a conpound of fornula (1) into another conpound of
formula (1) and/or forming a pharmdd8utically acceptable salt. 12. A
conmpound as clained in any of clains 1-10 for use as a therapeutlc

substance 1 A_.conpound as din n for use in the
Creat mont %or - Reess iraurag s ifel T apeliangs- B B FRr et dea's,  Wherei n
t he di sornmedicdrserdéfr @esh @re Weatmext 6ty CNBldsdrtler. 15. Use of a conpound as
claimed in any of clainms 1-10 in the manufacture of a nedi cament for use in
the treatnment of a CNS di sorder. 16 as claimed in _claim15, wherein the
di sorder s dé’&ﬁ@sﬁ'%ﬁ‘eéﬁ” glaien é@yWherf'f‘ thﬁdtﬁﬁ’m@%ﬂrpﬁ%‘l’“ eoApERit i on
conprising a conpound as clained in any of clalns 1-10, and a
phar mace t| ca r r

prepari ngl a p r?a%g%uﬁ@téi c?orﬁﬁtfsnﬂoﬁtcloo gﬁlcﬁo Jfl ned q%ﬁasccﬁegﬁ{n%(&%@%ﬁy%ﬁe process
conpri si rujqalmmmm;; aadacp’rmuadeﬂmald;j atoepthblencasmgr afexcipents 1- 10 and a

phar maceutical ly acceptable carrier or excipient.

18. A process for preparing a pharmaceutical composition as defined in claim 17,
the process comprising mixing a compound as claimed in any of claims 1-10 and a

pharmaceutically acceptable carrier or excipient.




