WO 03/ 031436 PCT/ EPO2/ 11282 -1 TITLE OF THE | NVENTI ON Het erocyclic
conpounds for use in the treatnent of disorders of the urinary tract FIELD
OF THE | NvBNiBlo8EM36The i nvention rel ates to conpounds havi ngcaffporitg2 f or
serotonergic receptors, pharmaceutical conpositions thereof and uses for
such conmpounds and conpositions. BACKGRGQUND OF THE | NVENTION I n mammal s,
mcturition (urination) is a conplex process that requires the integrated
action of the bladder, its internal and external sphincters, the

nmuscul ature of the pelvic floqf i control over these
nmuscles at three levels (in the 3@8@3&5§2§§t§ﬁ&0ﬁh.ncter itself, in the
autonom c centres of the spinal cord and in the central nervous system at
the | evel of t hdetpronydlineompainds fot itwrin thedreatmeni E@NiBprders dftte Wrinaryristcem ( pons)
under the control of the cerebral cortex) (De G oat, Neurobiology of

| nconti nence, C ba Foundation @gyimreruward pVERTIORO0). Mcturition results
from contraction of the detrusor muscle, mhICh consists of interlacing
snoot h- cl.e r the ontro etic,_autongm c
ayotem on Pgiinplh SFgint rambaes HRThE AT bE SeRRTRRS B G PhETAERREL | s
trigger edoxbyosﬁmnsﬂre;eoﬁﬁrd\m& fopsuch abipouhéyynd rcampdsitionnd di st ensi on that run
fromthe bladder to the sacral spinal cord. However, sensory tracts from
t he bl adder reach the PMC tﬁ&KGﬁWUﬁmﬁﬁﬁﬂﬂﬁﬂses that nornally
suppress the sacral spinal ibition of the
reflex are, and rel axing fthe nuscles of the pelvic floor and external

sphi nct ef® MaPRAls, pllcvcuh%on Epatigabl nisles ReesteT et saurry heotntrsredorction ef the

Abnor mal blad@s, 28 idt@WaramdrdxRRLY spiliRSdrs, fibd) Glub@ibturs o8 the FHRYHBY akdYRARIGAGNCE
and enuresis, are common in the eneral %opulatlon suria includes

urinary SPHEYQEsithesesaiselgy ptathees devlﬁlsgéh@y lagees wadhyorsehiaeiasbslfbin hy sutopemic
(i ncl udi @éhtl'eﬁ‘ To? frt s‘(p'idafi!:orﬁ %&d i 1he deentraP Eéﬁ&%t kiR o theBTH] QP tlﬁr&ﬁﬁﬁé t&turmon

hyper pl asi a ( fects about 70% of el derly mal es),
neur ol ogiFemwle 6ﬁ1\§ } derthe brmszfﬁm i(penk andsy ridie creasoli At Ithﬁdéersltrﬂlegg’thhd@ﬁt Greehce,

ur gency N@%@w@?r&yﬁwon&%ﬁ&f ERWFLRERAL s;sagﬁ% /N4 157 .40, %ﬁﬂﬁm@mgam from
Enuresis refers he | nvoiunta pass ]2'l l]TTne at t

sl eep. Peeviagiien 9f therdetpser musde, gh ecmmmfantedwfgjmwl@nu@le fibres, Itmvlmthe
uri nar i f h c
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I nt. MedvoiRisg, refle: Islr‘iggen@@SQ)senﬂqr}cmﬁrves for msidn, depevaturo and HistePAD that run from the

bladder to the sacral spinal cord. However, sensory tracts from the bladder reach the PMC too,

generating nerve impulses that normally suppress the sacral spinal suppression of cortical inhibition
of the reflex arc, and relaxing the muscles of the pelvic floor and external sphincter. Finally, the
detrusor muscle contracts and voiding occurs. Abnormalities of lower-urinary tract function, e.g.
dysuria, incontinence and enuresis, are common in the general population. Dysuria includes urinary
frequency, nocturia and urgency, and may be caused by cystitis (including interstitial cystitis),
prostatitis or benign prostatic hyperplasia (BPH) (which affects about 70% of elderly males), or by
neurological disorders. Incontinence syndromes include stress incontinence, urgency incontinence,
overflow incontinence and mixed incontinence. Enuresis refers to the involuntary passage of urine at
night or during sleep.

Previously, treatment of neuromuscular dysfunction of the lower urinary tract involved
administration of compounds that act directly on the bladder muscles, such as flavoxate, a
spasmolytic drug (Ruffman, J Int. Med Res. 16:317, 1988) which is also active on the PMC
(Guarneri et al., Drugs of Today, 30:91, 1994), or anticholinergic compounds such as oxybutynin
(Andersson, Drugs 36:477, 1988) ~and tolterodine (Nilvebrant, Life Sci. 68(22-
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(Guarneri et al., Drugs of Today, 30:91, 1994), or anticholinergic
conpounds such as oxybutynin (Andersson, Drugs 36:477, 1988) - and

t ol t er odiwe o3MBi4sebrant, Life Sci. 68(22- SUBSTI TUTE SHEEPCTRIB0EIR268) WO
03/ 031436 PCT/ EP02/11282 -2 23): 2549, 2001). The use of al-adrenergic
receptor antagonists for the treatnment oh.BPH is common too, but is based
on a different nechanismof action (Lepor, U ology, 42:483, 1993).
However, treatnments that involve direct inhibition of the pelvic

nmuscul ature 9 ncl udi ng the detrusor nuscle) may have unwanted side
effects, stdh2a42,i2088hdihetuse bt didienergie reseptonsresonistnfop thedrepgnent of BPH is
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trifluorongt ﬁ%bmﬁloaaﬁorﬂgéﬁly%@hﬁ }ﬁégt‘dieﬂﬁidl d}?l&nM{ [RAdRYdsdn, DRSS 83 %uw 19%8).
described in 98/ 38194 as an internediate in the synthesis 0
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Bi ol . 10 (ﬂﬁ)it r%&eﬁﬁﬂrrﬁal@fﬁﬁc)tlonihgseﬁ thesmizfurition mechamsm i- (4-F1uorophenyl) 4-(6-

desct i bed Tifosholle=h S GetH G g T fab) DRy By, descrbed i WO

1- Acet yl - 29¢/33 (9% &3l ddSiicah BASEY e tthbas of @aﬁr&ﬂﬁaﬂo&[ﬂﬁgwqﬁ%hwh&h@h
Pharm Bull. 29:1900-1911 (1981). "Structurally conplex acyl at ed

t et rahydr o@ﬂt%ﬁ‘?rﬁ@@ﬁﬁvmﬁ@c actyBmt ostatin receptor agonistic or

ant agoni st Vit r W0 _01/,4 di scl gses a
cl ass of p%g)%ly 6|4p lr’%?ﬁ’igr;[gtmgigraﬁ g]%?g%ésﬂxﬁgtﬁﬁgﬁégégscrl edd%l%ﬁggaw %g gﬁhl

affinity faradonist Af cedepepic reE‘)EfBﬁthPMdﬂ)d JOExd b!Eoll NVENT3ERN 70T ne72)nvent | on

rovides c ounds _havj ng the general formula R2 X.Z B
P Xn;%rles o% 1-aryl-4 ?2 1,2,3, -tetrahydroqumohne-Z-yl) -ethyl]piperazines is described in

US 3983121 as having a hypotensive activity.
1-Acetyl-2,3-(N-piperidinoethyl)-2H-indole-3-one is described in Chem. Pharm. Bull.
29:1900-1911 (1981). _

Structurally complex N-acylated tetrahydroquinolines having a somatostatin receptor
agonistic br antagonistic activity are disclosed in WO 99/52875.

WO 01/49678 discloses a class of phenylpiperazine derivatives which are described as
having a high affinity for SHT)4 receptor.

DESCRIPTION OF THE INVENTION

The invention provides compounds having the general formula I



N (CH2)n~ A Q(l) WD 03/031436 PCT/ EPO2/ 11282 -3- wherein R represents
one or nore substituents selected from hydrogen and hal ogen atons and

hydr oxy, wblglo314b@l oal kyl , al koxy, hal oal koxy, nitro, phemygir/EPsuibes:t uted
phenyl, heterocycle, substituted heterocycle and NR3R4 groups wherein each
of R3 and R4 independently represents a;hydrogen atomor an al kyl, acyl or
al koxycar bonyl group; R2 represents one or two substituents sel ect ed from
hydr ogen- at ons and al kyI groups; Y represents a CH2 group or a bond; Q
represents a carbonyl, thiocarbonyl or sul phonyl group; A represents an

al kyl, al kenyl, cycloal kyl, cycloal kenyl, aryl, heterocyclic, alkylan no,

di al kyI am e 1reﬁryl am no or aral kylam no group, each of which is optionally
substi t ut ed; isl or 2, o ~-NW-NN X represents an am no noi ety

sel ected from and - N(R5) - CH2- wherein R5 represents a hydrogen atom or a

hyl d W
o o Rkl R SRRt P b wlafel S8 ke dato
CH C(CN Ks}(d%i)y @ncyr;(h@faaﬁ@) allfoRyi Phaldaiex grmu@ Iireﬁyl awseﬁlkuaslom@ylg HéterWyrcleng

atom; o X represents a 7 or \- roup, Z represents a
bond, an o%klpggﬂteérhet%reemlm rangt NRskr gr@upaazvhemmg 3 epdHR4 arsspendqpily NHCO

or NHCONH r E%Er up, Z represents a
CH2CH2 or Q%ZG %rngér%{%dro rZh téﬁé’ vih gﬁ(gg %?yr% gf ajrﬁépr esbgh? I'grgﬁ}?

2, 3-di hydr o-benzo[ 1, 4] di oxi n-2-yl group; and WO 03/ 031436 PCT/ EPO2/ 11282

-4 R, represents one or two substituents selected from hydrogen atoms and alkyl groups;

Y represents a CH; group or a bond;
Q represents a carbonyl, thiocarbonyl or sulphonyl group;

A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

dialkylamino, arylamino or aralkylamino group, each of which is optionally substituted;

nislor2;

o)

i

X represents an amino moiety selected from \_TW , S and -N(Rs)-CHa-
wherein Rs represents a hydrogen atom or a methyl or benzyl group and W represents a
bond, a nitrogen atom or a CH, CH, C(CN) C(OH) or C(COCHj;) group (when W
represents' a nitrogen atom or a CH, C(CN) C(OH) or C(COCHjs) group, the group Z-B
attaches to the W ring atom);

when X represents a \_7~ or \__/  group, Z represents a bond, an oxygen or
sulphur atom or a CH,, CH,CH,, CO, CHOH, OCH,, NH, NHCO or NHCONHCH, group,
when X represents a -N(R5s)-CH»- group, Z represents a CH,CH, or CHzO group or Z and B
together represent a 2,3-dihydro-benzo[1,4]dioxin-2-y1 group; and



except as aforesaid, B represents a nonocyclic or bicyclic aryl group or -a
nonocyclic or bicyclic heterocycle, each of which is optionally

substi t utwo.o3@sEBé | oners, di astereoners, N oxides, cryst alPCiTEPot/ones,

hydr ates, solvates and pharmaceutically acceptable salts of such conpounds
are also included-in the invention. The ynvention also includes netabolites
of the conpounds of fornula | having the sane type of activity,

herei nafter referred to as active netabolites. A "netabolite" of a conpound
di scl osed herein is a derivative of a conpound which is formed when the
conpound is netabolised. The term"active netabolite" refers to a

bi ol ogi cal i i { 9%@,? ks I . e
conmpound i(lg&éﬁlztf %Ibéglgrleggg’. E%gl\é?e eﬂr?écma finn%r{Ba 0 ;HSSDAWH@ gfsgfgg&tﬂbgfﬁelﬂ@ﬁ)%%{} The
processes bigyalisibsteracypler edchof swhichuib sptaomely substitiéatiged in the |iving body.
In brief, all conpounds present in the body are manipul ated by enzynes
within the body in order to derive energy and/or to renove themfromthe
body. SgeCElﬁdnﬁoﬁlﬁﬁy {Tﬂiasteﬁédhﬁhﬁg;e mgﬁlbid [ (brﬁétdlllilﬁé Ufdhsal hﬁfratteé,olp;%htapedst hend
compound. For exanple, cytachrone catal yses a variety of oxidative
and reduct]i’l%f’ém?‘é’ég%“&?s?c ‘i‘lﬁ%s 'iSiOEF‘FFg campREisiReg dso grivded Bribe vanider ases
catal yse the transfer of an activated glucuronic-acid nolecule to aromatic
al cohol s, E j : , Vel j i - dryl
aroups. - FE R A T £ e B TP
Phar macol ogfi activityBhsiesnafifer reéféresdap esibetive m@abolitedi t i dn'mdobliel b lal criSB6m),
pages 11-17. .The .net.abolites of the conpounds .disclosed. herein can be,
Paonti 11 e s RE R 26 TCERER PO SRRBND OIS 5, GES NOSR G GoBRRRYEs of
ti ssue sangbibolfse@NThd €erROSdctive mdiyboliRe UBREd @ a Hiol6 QOB REtE/eWMdrivatiReBAKI C
cells in vitro and analysis of the resulting conpounds. Both nethods are
wel | - knowronneupt wvhach is fogmed ywhentthe sompawndcis inetabnlised sTher 6Bm U gretaletised ar e
met abol i Sel@fe'r:ﬂt& e hRdyr {8 69&%% 8§ \&lﬁ@h 2 PATRARP IgbsBned BF éﬂdh%d' inltle BOREET
enbodi ment, the i1nvention provi des pharmaceut i cal conpositi ons conpri si’ng
conpounds lfdyf br bmi¢fa all ,compoembsrgressne insthe diody taer menipulated Nbyoorizgimss within the

crystalline farns rates, solvates or pharmaceuti,call cceptable salts
of ys uch coffdSufduder %r??y(g‘?ﬂﬁex?nﬁ’f%’ & (frhtoprﬁ%ﬁ%i}?ﬂ} %851 hl)?aléoéléegf’%ﬁ% HYEnt s
or carri ergrodidl $Haéibid IdaonitliTdERRidhd 128 tomp@indaret BeamsiBbeodbéRohe 1436

i nvention provides the use of at | east one conpound of . o .
catalyses a variety of oxidative and reductive reactions while uridine diphosphate

glucuronyltransferases catalyse the transfer of an activated glucuronic-acid molecule to
aromatic alcohols, aliphatic alcohols, carboxylic acids, amines and free sulphhydryl groups.
Further information on metabolism may be obtained from The Pharmacological Basis of
Therapeutics, 9™ Edition, McGraw-Hill (1996), pages 11-17. The metabolites of the
compounds disclosed herein can be identified either by administration of compounds to a
host and analysis of tissue samples from the host, or by incubation of compounds with
hepatic cells in vitro and analysis of the resulting compounds. Both methods are well known
in the art.

The invention also contemplates prodrugs which are metabolised in the body to gererate the
compounds of formula I

In another embodiment, the invention provides pharmaceutical compositions comprising
compounds of formula I, or enantiomers, diastereomers, N-oxides, crystalline forms,
hydrates, solvates or pharmaceutically acceptable salts of such compounds, in admixture

with pharmaceutically acceptable diluents or carriers.



formula I in an anount effective for reducing the frequency of bl adder
contractions due to bladder distension by admnistering it to a mamal,

i ncl udi ngve obsmeds i n need of such treatnment. Al so, the pceEgPny/1i28rention
contenpl ates a nethod of adm nistering a conpound of forrmula I. In a
further enbodi ment, the invention providegs the use of at |east one conpound
of formula | in an anount effective for increasing urinary bladder
capacity by administering it to a mammual, including a human, in need of

such treatpent. In a still further enbodinent, this invention provides the
use of at Ieyeitansifer corhsdimentothe imemiion @rovides tp usenolint lesst ent purapdupd of
treating dfo%ﬁhﬂle{ﬁl ol %ﬁ,&s}t%yeawfo; taLink T PerORIhSNbe b4 dhE G BntralioRUER to
treatnment to aneliorate at Teast one conditlon~anong Urinary urgency,

over act i veblafideadtigensiomby edmédsteningnarty af memueh dycludiag rackgeh, un nsat yf such

conpl i ance ecreased bl adder. storage, capacit ystitis (includin

Dt r st GABERE AT yI Pteghin et & Hetigd ot alieting 2 yupiing
uri nary hegffoangy rand difficulty in enptying the bladder. For treating the
above di sorders, the conmpounds of the invention nay be adm nistered in
conbi nat i of wWfurthererabpdimant fgderantion proyidgsthegige Al aideaskguagoprpopnd of formula

tol t erodi ng; Il S A L el niver| V1t f
the inyent ot ERPERB AN WRRALE gy PIREAOHTIY by ERERIBANTEY. 4
prazosi n, uemambsheipdingndnosnnn naéd afzosh trezmentt ansul osi n, for the therapy
of lower uyinary tract t ons, . whet her or .not, these, are associ ated w th
BPH  Tn altyb et e e SR his MYRRIOR RRARHIGE Jhe Ltk eh & IFHE SRR EOBPOUE Yleast
one CoNPoUfEim@la I ih@h Alodnt effedtivefod Bt dedok @4 bfBe fifhary R@ctih @3hNHER in Afed
central nervous system disorders due to serotonergic dysfunction. Such
dysf unct i offssuchdragtraen iRiasalioraie p leasionn condifien eEWEE GRNArysWERly naKEatiyel e

di sorders, i iieTlg I i it LSQr in
a5 (PR RTSC] RURA oGRS aciRY P Scrhid fictuad foidy 1
and ori gi ndorege dapagigiy eiyggisc Ghclddivg| inpreitin]l cybtitant imonidehesi trine leakage,
hyperactivity disorders.(ADHD),. drug ..addiction, .dr i {.hdraval ,
irritable- s. WO@MDP%%WW%@C%Q IQTWEXIE%H%)P% ivering to the
envi r onnenforoteabin TAA abBIe0disuredrg) the lcOMBHUAE of Y i ¥AT Bay ®etallfinistered in

extracel lul ar _nmedium_(or by systemically or locally adm nistering to a
manmal  pos¥Einafipn Witk knowp apiipuscatipic drgsFucihas exybypBu felterding dartfpasini on

contract i i, CHEFREC LoPaE P anPor b SR SMORARE ISP GifBe ta 54

PCT/ EPO2/ 14i2&:2rgic antagonists such as prazosin, doxazosin, terazosin, alfuzosin and tamsulosin, for

the therapy of lower urinary tract symptoms, whether or not these are associated with BPH.
In a yet further embodiment, the invention covers the use of at least one compound of
formula I in an amount effective for the treatment of central nervous system disorders due to
serotonergic dysfunction. Such dysfunctions include anxiety, depressibn, hypertension,
sleep/wake cycle disorders, feeding, behaviour, sexual function and cognition disorders in
mammals (particularly in humans) associated with stroke, injury, dementia, and originated
by neurological development, attention-deficit hyperactivity disorders (ADHD), drug
addiction, drug withdrawal, irritable-bowel syndrome. Treatment may be effected by
" delivering to the environment of 5-HT;a serotonergic receptor, for example to the
extracellular medium, (or by systemically or locally administering to a mammal possessing
such receptor) an amount of a compound of the invention effective to increase the duration

of bladder quiescence with no contractions. The present invention refers to a method of



-6 adm ni stering a conpound of the above fornula with the

previ ousl y-di scl osed substituent patterns and conbi nations of such

subst i t uewD3/024B6 vari abl es: The term "al kyl" refers to aPSTEROYhRS2 Or
branched-chai n saturated hydrocarbon group having from1l to 7 carbon
atonms, and preferably from1l to 5 carbongatons. This nmeaning is retained
in conplex groups including al koxy, al koxycarbonyl, hal oal kyl, haloalkoxy,
al kyl am no, dial kyl am no, al kyl sul phonyl and aral kyl. The term "al kenyl "

refers to a straight- or branched-chai n unsaturated hydrocarbon group
having fr FHTEETIHE or IO 6 b ghte frenes é(‘ﬁﬂyt%f’ EHOISG i5clRseH FORStHY s,

and at | eaf,1anR anglg&gbﬁa@&ﬁq,fsﬂ}hesuggﬁﬁ@ tcycloal kyl" refers to a saturat ed
hydr ocarbon ring systemhaving from3 to 10 carbon atons. Cycl oakyl groups

may be nonocyclic, fused or bridged. Mnocyclic cycloal kyl groups
pr ef er abl ydMameallesom 3 to 7 carbon atons. The term "cycl oal kenyl " refers to

Car bon at oL G AT GHEL §acalsah s CpBied PrE BhFREe A bEg it B0 ppind

refers to @émartTedatloncasiQeie bieferablf Grodd I WS tirBor@YmB ITHiE Mufng & refdiredr bon
atonms. The term "bicyclic aryI" refers to an aromatic carbocyclic ring
st ruct ur e IHaSATHRYSY BEPY ingudibg aB@rboﬂk%Y@ﬁeonyrlhéaleﬁléjﬁlarhatqatl@xr»erl lagging,

.refers toy Elk%rféﬁﬁnm thbﬁyl Heraﬁ bicyclic, aryl. The term "nonocyclic

heterocycle ans a rate saturated ring structure having fromb5
to 7 ri ng Hteowgnd‘ralhmﬂif hrefats toe%asttalghte oi braachedtdbrivatrsaturatédalbydrecanksin grovar bon

atom ferre ter m; i nclu N Ni and. sul he term
Mbroycl | o MR 2l B AR RS A BT oA lCT SRR Profly B froed e
havi ng fr adsubR Yoad12 rrng atons of which at |east one is a heteroatom that
is not a carbon atont Preferred heteroataons include oxygen, itrogen_gnd

sul phur. Thee GRAGSYSlpalky” refers torre pattigted dydrocarbpp ring: sysisint havingns
heterocycl @y Blon¥C! dfelodd§t SrOP¥ChEy DAMABLRIE fused or bridged. Monocyclic

cycloalkyl groups preferably have from 3 to 7 carbon atoms.

- The term “cycloalkenyl” refers to an unsaturated non-aromatic hydrocarbon ring system
having from 5 to 7 carbon atoms and at least one double bond.
The term “monocyclic aryl” refers to an aromatic carbocyclic ring structure having from 5 to
7 carbon atoms.
The term “bicyclic aryl” refers to an aromatic carbocyclic ring structure having from 9 to 12
carbon atoms.
The unqualified term “aryl” refers to either monocyclic aryl or bicyclic. aryl.
The term “monocyclic heterocycle” means a saturated or unsaturated ring structure having
from 5 to 7 ring atoms of which at least one is a heteroatom, that is not a carbon atom.
Preferred heteroatoms include oxygen, nitrogen and suiphur.
The term “bicyclic heterocycle” means a saturated or unsaturated ring structure having from
9 to 12 ring atoms of which at least one is a heteroatom, that is not a carbon atom. Preferred
heteroatoms include oxygen, nitrogen and sulphur.
The unqualified term “heterocycle™ refers to either monocyclic heterocycle or bicyclic

heterocycle.

Variable A:



WD 03/ 031436 PCT/ EPO2/ 11282 -7 In the general fornula I, variable A
represents an al kyl, alkenyl, cycloalkyl, cycloal kenyl, aryl,

het er ocycWo®3/0ad4By| anmi no, di al kyl ai ni no, arylanino or arambyﬂmﬂntnszgroup,
each of which is optionally substituted. Suitable alkyl groups include,

but are not limted to, nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
t-butyl, pentyl, neopentyl and 1-ethyl propyl. Substituents for substituted
al kyl groups A include, but are not limted to, fluorine atonms and

hydr oxy, | k
et er ooyl el esiibiulbh verise fy Esvll R BT AR Hou i bR oy
preferred ﬁfp/l 160 8fcBib P alk§lapingy) QﬁMk}alﬁﬂlurIob argaammr medraa«ymnkm ygroum Ugmch sof

benzyl oxy. TRese grou t hensel ves be substituted, especially with
smal | subsﬂhﬂb@ﬁﬂ@umgﬁbﬁﬂé tuggt hyl , trifluoronmethyl, fluoro, chloro, brono,

nitro, cya ; ) SR i
trifluorone §1§’ﬁag£9’ ngx% %&%%1?9 ﬁg nglf[e hqlgﬁgmltg%g{)y %ﬁtﬂ%ﬁ&éﬂ ISOpmpyl buty
gl rrFt Eyl almsn‘tgltg]][ dtipsyl, Peatfk rneefjerrtx/lczirdall%ﬂiyllgﬁmdp§ubﬁf@le@?cf%pﬁ*@ﬁt}t}lteén%kyl

ycl ohexy referr eter ,
ovelohexyl . o hot 6. NS0 Syl 5, Fohl SOHL e AP Ml by
al kyl (esp k(ﬁdlyl VirallRSxRry h&ylo@r, alytaphik{le Seredcglel andoamingl groups: Abe [frefpredizayll y

b |
B ok e Eamd et grou Botioo Sanhe e HRBS by
groups. Suj %&g aﬁ,é‘sg @%ugg n?izptﬁeﬁl%éédﬁ sYibdtthted, RispdcRAlBBlith StabIS Tsulis'ﬁt@ﬂtsby

phenyl or heny bl e cycl oal kyl groups are cyclopro
cycl obutyl sudhym nmém yﬂrliluoymiedbéxslmro clyletop thepmy, nitrad syaet Yy dmKD me’rhoxy,

v o P B B 7 S et ity g
cyghgglkgzgﬁ?ﬁgggﬁﬁggggggloge? f ?nél ALyI groups A are preferably phenyl
Groupe. AN e AT Subel LU g M ST L SHPBULUE SR, 55 o
r2re tzth%"“ f Iﬁéﬁlﬁ%, Hﬁ&gfl Of’?gﬂd 1%H%Uenz@ﬂ{l%}j%lﬁgcﬂgﬂgﬂoh&(mmgl% grfgups may also be
Preferred bldjsehmdywrxh glkglu paspdnlallycimﬂleﬂ)f arajkyl ﬁemeplaﬂyd%eam} yqroylt (ﬁSB‘??}arHY
DI BRSBTS R SR80 e
carbamoyl and alkoxycarbonyl (especlally t-butoxycarbonyl) groups.
Suitable alkenyl groups include vinyl, preferably substituted by phenyl or fluorophenyl.
Suitable cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, adamantyl and bicyclo[2,2,2]octyl groups. The preferred substituents for
substituted cycloalkyl groups are hydroxy and trifluoromethyl groups.
The preferred cycloalkenyl group is cyclohex-3-enyl.
Aryl groups A are preferably phenyl groups, and these may be substituted with small
substituents such as methyl, trifluoromethyl, fluoro, chloro, bromo, nitro, cyano, hydroxy,
methoxy, ethoxy, isopropoxy, butoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, acetyl,
methylthio and dimethylamine groups.
Preferred heterocycle groups A include furyl, tetrahydrofuryl, thienyl, pyrrolyl, pyrrolidinyl,
pyridyl, piperidinyl, morpholino, isoxazolyl, indolyl and 5-benzo[1,3]dioxazolyl groups.
These may be substituted with small groups such as acetyl, C;-C4 alkyl and oxo, and with
larger groups such as alkoxyalkyl, 1,2,4-t;iazol-1-y1methyl, p-tolylsulphonyl, t-



These may be substituted with small groups such as acetyl, d-C4 al kyl and
oxo, and with larger groups such as al koxyal kyl, 1,2,4-triazol-I-ylnethyl,
p-t ol yl suwptoayl4ze t WO 03/ 031436 PCT/ EP02/ 11282 -8 but oxycarironyi2g2

di met hyl am n' osul phonyl , 1-pyrrolidinyl sul phonyl, norpholinosul phonyl and
pi peridi nosul phonyl . Al kyl am no groups Agimay include nethyl am no,

et hyl am no, isopropylam no, t-buylamno and pentylam no groups. The
preferred dial kylarino group A is dinethylamno. The prefered arylam no
group is ilino, optignally substituted with, a hal ogen atom or a et hyl

gr oup. ThgglﬁP’@fcé‘Fh"@gl’ MR ampRy L&P&&Ipsl-ayréolsﬁwgwwﬁ%,morpholmosuﬁonyl
1- phenyl et g GpanédihhényiPhenyl et hyl am no, optionally substituted m@th a
met hoxy group. Most preferably, Ais a cyclohexyl group. Variable B: In

t he gener afbilylaonind graups vamaziihauds methylemens, sthalaming dspptapylasyingitdyptsilamingr vl
group or a n .1 C i | i c.het.er. | & h qof . wWhi I ti-gnal l'y
substi t ut e@d”%ﬁlg&%(r&lé?% rﬁ (Eaudj lg m)c%% C]g/r%}feirrgh a‘gljg/@ %lrng%op %?oglp p%e hs\;/wal.lﬁ%@mﬁlgy lglee
substi t ut egteftrédharstaiiho gRubgt ehilietttiondly adstiteleth With 4 hdlédenanamet hyhethyl
fluoro, chioro, _prono, njtro, .cyano, hydroxy, methoxy, ethoxy, .i sopragpoxy,
but oxy, tr§PFRof e N ot %&s@ﬂﬁmg@etly@enylﬁ%@ 19 AP “and
di met hyl aniaa QiR ERsino MieniiRAmbomneed Watid Hu@bLy fB¥p be included. The nost

preferred substituted nonocyclic aryl groups are 2-net hoxyphenyl and

4-f | uor o- 2Mostenrhissapiih éhigla gyelphipsy] gtoupr ef erred bicyclic aryl groups are
napht hyl and 1, 2, 3, 4-tetrahydronapht hyl groups. Mnocyclic heterocycles
suitable for variable B include furyl, pyrazolyl, pyridyl, pyrazinyl,
pyri m di nyVaddgide Bhi enyl groups. Bicyclic heterocycles are preferred, and
i ncl ude indol yl,

2. 3- i hycr oRR AP TR hyVDIeL D Fetsiencg FoRaAgSIfbicyelic ayl group or o
0 iyl o 21y ey S bR DSt tut ed wi th
smal | grouPee peefetrecasnonscyslic, aed hgrbup iis apempy [Thishalay, be sibstigded mathnh pmall
cyano, ac eSIu%E'tYdJerﬂfE gucﬁicgst 1¥1|eth9f, QHHEOrom\éﬁl'&L atmo‘t:‘o,)%hlo}é)\,l Q%mo, nitro, cyano, hydroxy, |
methoxy, ethoxy, isopropoxy, butoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, acetyl,
methylthio and dimethylamino groups. More than one substituent may be included. The
most preferred substituted monocyclic aryl groups are 2-methoxyphenyl and 4-fluoro-2-
methoxyphenyl groups. "
Preferred bicyclic aryl groups are naphthyl and 1,2,3,4-tetrahydronaphthyl groups.
Monocyclic heterocycles sﬁitable for variable B include furyl, pyrazolyl, pyridyl, pyrazinyl,
pyrimidinyl and thienyl groups. Bicyclic heterocycles are preferred, and include indolyl,
quinolyl, isoquinolyl, benzimidazolyl, 2,3-dihydrobenzo[ 1,4]dioxinyl, 2,1,3
benzothiadiazolyl, 2,1,3-benzoxadiazolyl, benzo[1,3]dioxolyl, benzofuranyl and 3,4-
dihydro-2H-benzo{b][1,4]dioxepinyl. Heterocycles B may be substituted with small groups

such as methyl, ethyl, isopropyl, halo, trifluoromethyl, cyano, acetonyl and acetyl groups.

Variable X:
—_ w
In the general formula I, X represents an amino moiety selected from  \_5~
6}

—~

\_/  and -N(Rs)-CH,- wherein Rs represents a hydrogen atom or a methyl or benzyl



In the general fornmula I, X represents an am no noiety selected from\-D7-
O -N N\/ and -N(R5)-CH2- wherein R5 represents a hydrogen atom or a nethyl
or benzylwo@30314881436 PCT/ EP02/ 11282 -9 group and WrepPes@Epyiasbond, a
nitrogen atomor a CH CH2, C(CN) C(OH) or C(COCH3) group (when W
represents a nitrogen atomor a CH C(CM. C(OH) or C(COCH3) group, the
group Z-B attaches to the Wring atomj. The nost preferred of these is that
in which W represents a nitrogen atom nanely 1, 4-pi perazine-di-yl.
Variable Z. 0 - ---N,In th eneral fornu I res or
Lot ourrom phacaiotits  pomth s SR E it o0k OB p CdNOHER & EkSey
CH2CFD, ofgh irhenCPH2preblinits a M ©ktoR TGN H)@r ¢l Nthel S
preferretcj:.%rHowever, vvhgn Xre Eggénts a -N(R5 C%cl-%{@ )roup(, Z r%%lrrc{ei_l?ents a
CH2CH2 or £PRIDZgBdilipchss 1o t%&gjgng@@@n}qeﬂlerr@w deelenred . these is that in which W

2, 3-di hydra- . | oxin-2- [ X 4 bese, a CH20O group is
pre1‘erred.][(g ar@%ﬁ{éﬂt@?ﬂ%&nﬁ@g é%{aﬁpgmﬂ% P%a resents a hydrogen atom When
Rl is other than a hydrogen atom it preferably represents a single
substituenlt/ V\/rzlt,cg may be in the 5-, 6-, 7- or 8-position, but is

pref erabl y¥HFYHh& 6-position. Wien RL is other than a hydrogen atom it is
preferably a fluorine, chlorine or brom ne atom or a hydroxy, nethyl,
trifluoronmethyl, nethoxy, trifluoronethoxy, nytro, pheny);0r am no group.

Ct her variabl.es; Ié’lgaéi%Pﬁlg];gﬁ%h{xaggye%ngg%n‘—é“t\ggg‘i" byt W“ﬁﬁ%glz

group. Var api e Al pretéerably represents a c

group. Y %eﬂee?]mbh }zsomcgmgeﬁ;@géhrsorasu@ﬁr gfoﬁlupn a 651, pCHYCIY €10 CHOHJOCRT,eNH, t he
i nvention further provides pharnageutic onpositions conprisjing a
conpound RACRO% NECGRNEF B eraiPn b 5165, 6 Doal SoaITictr oo alios, § SriBrieni
oxi de, cryshaiR)-0er,! 0, AYSraets 2SOINETor GEIO ¥RuPBE ZRAIIIE RogBher represent
phar maceut i cal I'y accépt abl e salt of such a conpound in adm xXture with a
phar maceuta 2.3tdilyydae-beprobb# icxén-2ivé gravp. Qf thesens CH>O group is preferred.

Variable R;: ,

Most preferably R; represents a hydrogen atom. When R; is other than a hydrogen atom, it
preferably represents a single substituent which may be in the 5-, 6-, 7 or 8-position, but is
preferably in the 6-position. When Ry is other than a hydrogen atom, it is preferably a
fluorine, chlorine or bromine atom or a hydroxy, methyl, trifluoromethyl, methoxy,

trifluoromethoxy, nitro, phenyl, or amino group.

Other variables:
R is preferably a hydrogen atom, but may be a methyl group. Variable n is preferably 1. Q
preferably represents a carbonyl group. Y preferably represents a CH, group.

As previously - indicated, the invention further provides pharmaceutical compositions
comprising a compound having the general formula I or an enantiomer, diastereomer, N-
oxide, crystalline form, hydrate, solvate, active metabolite or pharmaceutically acceptable
salt of such a compound in admixture with a pharmaceutically acceptable carrier or diluent.
The pharmaceutical composition may also include optional additives, such as a flavouring, a

sweetener, a preservative, a dye, a binder, a suspending agent, a dispersing agent, a



The pharnmaceutical conposition may al so include optional additives, such as
a flavouring, a sweetener, a preservative, a dye, a binder, a suspending
agent, a wpIpwswBOg agent, a WO 03/031436 PCT/ EP02/ 11282 PCI(EPovIS? ant, a
di sintegrator, an excipient, a lubricant, an absorption enhancer, a
bactericide and the like, a stabiliser,-1& plasticizer, an edible oil, or
any conbination of two or nore of said additives. Suitable
pharmaceutically acceptable carriers or diluents include, but are not

limted to, i (o] TP , a I . r [ : i ne,
vi var n- A SO sintiBhl o OoRSGR, o nB R K RhchBlon bRl 0 R litE o
myri styl prthplike)at gabilisegne plastivizeardnosiiile pil pat agsiombinafibo 96 et er mveg ef sdid e
oil, animal .0il and sol ketal. Suitable binders include, but are not limted
to, starch?@iV&ine, natural sugars such as glucose, sucrose and | actose,
corn sweet ef@hsle phakHicbticiNg SYEARS cErrighNEr §HsdtsamcRASCHR, are o GidGRAL 3,
veget abl e gum sodi um al gi nate, carboxynet hyl cel | ul ose, polyethyl ene

gl ycol ,  wekssokyerterh glyceneb  alayveralgel ablamdpin: slyeerinsr ¥itapisiA ged Eils, apeerabt

limted to,.,s r -tﬂgﬁ. , | te,
xant han gur%ﬂéhgtgs?ﬁgéﬁ glaea§g?1§é; gﬁl rg%rlsl C n{;i}s%?a%%%%g%ﬁ%ﬁtcaggg&%ﬁ %lg%ﬁ% ed
t 0, sodi umphbgdtie, vepsthblenoik heiarsh b8 and sadkptgsi um st ear at e, sodi um benzoat e,

sodi um acet at odium.chl oriide and the. |jke. Suitable suspendi ng agents
el ude, bt abE HRLeTY alydeey b ateaot e o, atareih ittt o R St Guch a5
suspendi Ng GRS, Subidsd AL lackit, @i siedtederd)inkRbbltdd syHMEHeings ith agadabiag!
guns such as vegetabl e qum tragacant h, acacia, alginate, dextran, sodium
car boxynet Hiagenth, vesdablensupy sedinmyplegate, prsboxymathyisetplose eobethatenegglyeqli ne.
Sui t abl e edj QL& s jikpcl ude, but are not linmted to, cottonseed oil,
sesanme oil, coconut oil and peanut oil. Exanples of additional additives

i ncl ude, bufuitalsle digbtegiatnrd éctitde, bstoakirtodlimitedlto, statck anclt ancoumh stankl, methyl

di cal ci um ph hate. .Th har ngceut i cal, conposition may be fornul ated as
uni t osagé’eﬁ‘is)lg??s?g@ul&w?oélgt?’ ’fdéfu}agtglsn,nmﬂiﬂi‘eﬁg?e'capsul es, bol uses, powders,

granul es, sfuahblkelupAtAld Ghdlides Obit benfot Sikfiel! ®, RRERAL &llédte, SIEHRRNSEARS,
sterile parenteral emulsions, elixirs, tinctures, netered aerosol or liquid
sprays, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like. :

Suitable suspending agents include, but are not limited to, bentonite.

Suitable dispersing and suspending agents include, but are not limited to, synthetic and
natural gums such as vegetable gum, tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone and gelatine.

Suitable edible oils include, but are not limited to, cottonseed oil, sesame oil, coconut oil and
peanut oil.

Examples of additional additives include, but are not limited to, sorbitol, talc, stearic acid
and dicalcium phosphate.

The pharmaceutical composition may be formulated as unit dosage forms, such as.tablets,
pills, capsules, boluses, powders, granules, sterile parenteral solutions, sterile parenteral
suspensions, sterile parenteral emulsions, elixirs, tinctures, metered aerosol or liquid sprays,
drops, ampoules, autoinjector devices or suppositories. The unit dosage forms may be used
for oral, parenteral, intranasal, sublingual or rectal administration, or for administration by
inhalation or insufflation, transdermal patches, and a lyophilized composition. In general,
any delivery of active ingredients that results in systemic availability of such ingredients can

be used. Preferably the unit dosage form is an oral dosage form, most preferably a solid oral



drops, anpoul es, autoinjector devices or suppositories. The unit dosage

formse may be used for oral, parenteral, intranasal, sublingual or rectal
adm ni st reDioa314e6 for administration by inhalation or i®eufEPbali2en,
transdernmal patches, and a |yophilized conposition. In general, any

delivery of active ingredients that resujfs in systemc availability of
such ingredients can be used. Preferably the unit dosage formis an oral
dosage form nost preferably a solid oral WO 03/031436 PCT/ EP02/ 11282 -11

dosage; there efer eforms are tablets, pil]s and
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del ayed rel ease unit dosage forns. For exarrpl e, the tablet or pill can
conpri se atheicamepsitiens eayebedivemethasly eF meist agatlesonponent, the | atter being
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enpl oyed smtrsltemces such as solubilizers, emJI sifiers or other
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limited to, polylactic acid, polyepsilon caprolactone polyhydroxybutyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and crosslinked or
amphipathic block copolymers of hydrogels.

- For liquid dosage forms, the active substances or their physiologically acceptable salts are
dissolved, suspended or emulsified, optionally with the usually employed substances such as
solubilizers, emulsifiers or other auxiliaries. Solvents for the active combinations and the
corresponding' physiologically acceptable salts can include water, physiological salt
solutions or alcohols, e.g. ethanol, propanediol or glycerol. Additionally, sugar solutions
such as glucose or mannitol solutions may be used. A mixture of the various solvents
mentioned may be used in the present invention too.

A transdermal dosage form is contemplated by the present invention too. Transdermal forms
may be a diffusion transdermal system (transdermal patch) using either a fluid reservoir or a
- drug-in-adhesive matrix system. Other transdermal dosage forms include, but are not limited

to, topical gels, lotions, ointments, transmucosal systems and devices, and iontophoretic



solutions or alcohols, e.g. ethanol, propanediol or glycerol. Additionally,
sugar solutions such as glucose or mannitol solutions nmay be used. A
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invention too. Transdermal fornms may bejsa diffusion transdermal system
(transdermal patch) using either a fluid reservoir or a drug-in-adhesive
matri x system O her transdermal dosage fornms include, but are not limted
to, topical .gel.s, lations,.ointnents, trans osal .systens, and vi,ces,. and
| ont ophor ot¢1EC0! GRS S5l Pest PERDS. Traae T S0rege SO CAT APRre) B ed
delivery systf88nd IstMsdecRBe Hasa@avd el oTle fescus@dedtion. del ayed rel ease
and sustained rel ease of the active agents of the present invention. The
phar maceut Thal phaongrssiieal ciesnpepitionniend duiadesagd fpmorf tthe mpeserie HVentiRfe #e1 on

for paren L Stb:atk .00+ | @aﬁ] W JeX (MY | Leald Y
i ncl ude a %ﬁ%ﬁﬁ%@gﬁ%‘?{éﬁ#@ﬁ ’ ag@: é%g?gﬁﬁ“gr ar]te:cg‘!ryg’ %a%p%lgégérlﬁﬁ%ﬁ% O%%éf& 1Aﬂiyl
preferred hémpiatlecarndrens desciibgledtmivt.eA prdferrddiigad icamier iayegotaplef wl. Ingsctiopl e,
intravenous, epidyral, intrathecal, intramuscular, .intral um.nal. .

i ntratrach84Y B?’ %@Wﬂ%odg.ravﬁﬁgﬁsac%l%a aglgﬁ?‘tged&&n1r57a§r§s%lgarad1mTﬁ]iu§1%a|l’ed
in the for pikathcRPSBcEtdoMer Yy systens, such as snall unilanel |l ar
vesicles, large unilanellar vesicles and nultilanellar vesicles. Lipagosones

! 3 i
can be f or frbe agtivragants spn alsg berdmipistasonitks @am of lippsos deliyers sy pms, such as
stearyl am . Ldy! L The: act.i §
ivent | on Hapt apilBAEER YEGLEY R LARER ey PEIAKT N i ARRRIc R Veskclie, RBSER
drug carri eas beSfemepolrymes svatietyl ofighospholipids swoh dsi ehdlesterelp stearylamine or

pol yvi nyl pyrrolid , .pyran copol yners,
poIyhydrox%%ﬁ@bVF§§§WHB¥ylanidophenol, pol yhydr oxyet hyl aspar t ani dophenol
and pol yet hyk apgveydpehit! of ShdBreSdnb Siviehtidnedayhlst be Rahpltd ith soRBieChodEnerd bech
pharmaceutical conposition or unit dosage forns _of the present invention
may be adff nisgdille Wyusm GERest ySeh rrlyeys  dadpdess bitheatsy dot aHHn@Ht dPal ,
i ntravenou ' r cu t 9@@9

(i ncl udi ngﬁ?lg(\:d[hg[p@ g?r?g‘agl{‘fgc aP frglgnd&%g@?}rﬁgél a{) (lﬁo é%%!tr (g)g ?rﬁ%?%?ﬁg%gglﬁb?eﬁoﬁ’e
oral or tr polytpdroryetinydespertarsidoptedol,i .and polyethyddrioaypalylysineii qulisttuied awitbns
or skin

palmitoyl residues.

The pharmaceutical composition or unit dosage forms of the present invention may be
administered by a variety of routes, such as the oral and enteral, intravenous, intramuscular
subcutaneous, transdermal, transmucosal (including rectal and buccal) and by inhalation
routes. )

Preferably, the oral or transdermal route is used (i.e. with solid or liquid formulations or skin
patches, respectively).

The pharmaceutical composition or unit dosage forms comprising an effective amount of the
present invention may be administered to an animal, preferably a human, in need of
treatment of neuromuscular dysfunction of the lower urinary tract described by E. J.
McGuire in “Campbell’s UROLOGY?”, 5™ Ed. 616-638, 1986, W.B. Saunders Company,
and patients affected by any physiological dysfunction related to impairment of 5-HTja
receptor function. Such dysfunctions include, without limitation, central-nervous-system
disorders such as depression, anxiety, eating disorders, sexual dysfunction, addiction and

related problems.



pat ches, respectively). The pharmaceutical conposition or unit dosage forns
conprising an effective anount of the present invention may be
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The dosage of the active agents of the present invention may vary according to a variety of
factors such as underlying disease conditions, the individual’s condition, weight, sex and
age, and the mode of administration. An effective amount for treating a disorder can easily
be determined by empirical methods known to those of ordinary skill in the art, for example
by establishing a matrix of dosages and frequencies of administration and comparing a
group of experimental units or subjects at each point in the matrix. The exact amount to be
administered to a patient will vary depending on the state and severity of the disorder and
the physical condition of the patient. A measurable amelioration of any symptom or
parameter can be determined by a person skilled in the art or reported by the patient to the
physician. It will be understood that any clinically or statistically significant attenuation or
amelioration of any symptom or parameter of urinary tract disorders is within the scope of
the invention. Clinically significant attenuation or amelioration means perceptible to the
patient and/or to the physician.
For example, a single patient may suffer from several symptoms of dysuria simultaneously,

such as, for example, urgency and excessive frequency of urination or both, and these may



be determ ned by enpirical nethods known to those of ordinary skill in the
art, for exanple by establishing a matrix of dosages and frequenci es of
admi ni st reiDios3EBel conparing a group of experinental uniPSTEPIFURBECtS at
each point in the matrix. The exact ampbunt to be administered to a patient
wi Il vary depending on the state and sevprity of the disorder and the

physi cal condition of the patient. A neasurable anelioration of any synptom
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weight of total pharmaceutical composition.
Generally, transdermal dosage forms contain from about 0.01% to about 100% by weight of
the active agents versus 100% total weight of the dosage form.
The pharmaceutical composition or unit dosage form may be administered in a single daily
dose, or the total daily dosage may be administered in divided doses. In addition,
co-administration or sequential administration of another compound for the treatment of the
disorder may be desirable. For example, the compounds of the invention may be
administered in combination with known antimuscarinic drugs such as oxybutynin,
tolterodine, darifenacin and temiverine. Analogously, the compounds of the invention may
be associated to aj-adrenergic antagonists, such as prazosin, doxazosin, terazosin, alfuzosin
and tamsulosin for the therapy of the lower urinary tract symptoms.
For combination treatment where the compounds are in separate dosage formulations, the
compounds can be administered concurrently, or each can be administered at separate

staggered times. For example, the compound of the invention may be administered in the

morning and the antimuscarinic compound may be administered in the evening, or vice



wei ght of total pharmaceutical conposition. Generally, transdennal dosage
forms contain fromabout 0.01%to about 100% by wei ght of the active
agents vewouws/0iQ8do t ot al wei ght of the dosage form The plrarmePorut28zal
conposition or unit dosage formnmay be adm nistered in a single daily
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nervous system disorders due to serotonergic dysfunction.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

The compounds according to the invention may generally be prepared as follows:

Scheme 1
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volume of urine is expelled during mcturition. Incontinence syndrones
include stress incontinence, urgency incontinence and enuresis

i ncont i newoa3/as3eel | as mxed forms of incontinence. EnmcCe&sipe2/te8ers to
the involuntary passage of urine at night or during sleep. The conpounds of
the present invention may al so be usefullékor the treatnent of central
nervous system di sorders due to serotonergic dysfunction. SYNTHESIS OF THE
COMPOUNDS OF THE | NVENTI ON The conpounds according to the invention nmay
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in an aprglkéncor &hl ari paidessis®! vgait (&.g. dchtldieaplchpbdiamidan ae diethyl

chl or of or at between-10
cyanophosphonate), optionally in the presence of a promoting agent (e.g.
N-hydroxysuccinimide, 4-dimethylaminopyridine or N,N'-carbonyldiimidazole) in an
aprotic or chlorinated solvent (e.g. N,N-dimethylformamide or chloroform) at between—10
and 140°C (Albertson N. F., Org. React. 12, 205-218 (1962); Doherty A. M. et al, J. Med.
Chem. 35, 2-14 (1992); Ishihara Y. et al., Chem Pharm. Bull. 39, 3236-3243 (1991)). In
some cases the activated intermediate esters or amides (such as O-(N-succinimidyl) esters or
N-acyl imidazolides) can be isolated and further reacted with compound 1 to be transformed
into the corresponding amides (I) in an aprotic or chlorinated solvent at between 10 and
100°C. Another activated intermediate which can be used is the mixed anhydride of the
carboxylic acid 2, obtainable by reacting 2 (L = OH) with an alkyl chloroformate (optionally
supported on resin) in the presence of a tertiary amine (e.g. triethylamine or N-
methylmorpholine), then reacting it with compound 1 at between 0 and 80°C; optionally a
promoting agent (e.g. 1-hydroxypiperidine) may be added before the amine addition
(Albertson N. F., Org. React. 12, 157 (1962)). Alternatively, condensation can be carried
out without a solvent at between 150 and 220°C (Mitchell J. A. etal., J. Am. Chem. Soc. 53,
1879 (1931)) or in high-boiling ethereal solvents (e.g. diglyme). Less reactive derivatives of
the carboxylic acid 2 can be used too, such as alkyl esters, which, in turn, can be converted
into (X) in the presence of a condensing agent (e.g. trimethylaluminum) in an aprotic and/or

chlorinated solvent (e.g. hexane, dichloromethane) at between —10 and 80°C, or without



and 140C (Al bertson N. F., Og. React. 12, 205-218 (1962); Doherty AL M et
al, J. Med. Chem 35, 2-14 (1992); Ishihara Y. et al., Chem Pharm Bull.
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am des (such as O (N-succinimdyl) esters or N-acyl imdazolides) can be
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prepared fgrrgurB or a protected hydroxy group can be obtained by reaction of (Ia) with sodium
benzylate or sodium azide or potassium phthalimide or benzylamine or others (see, for
example; T. W. Greene et al, Protective group in organic synthesis, 3 Ed., Wiley
Interscience, New York). Compounds (I) are obtained after deprotection or reduction in the
case of azido group by standard methods. The preferred method for the synthesis of
compounds (I) where A contains an OH group consists anyway in the reaction of a O-
protected O-alkylCOOH derivative (or its activated analogue) with compoﬁnds 1. Preferred
protecting group is benzyl which can be removed by hydrogenolysis.
When R; and the substituents on ring B in compounds I represent reactive groups (e.g.
hydroxyl or amino), these should be protected before the acylation of Scheme 1 and then
deprotected following the known methods described in the foregoing T. W. Greene et al..

Preparation of Intermediates 1 can be carried out by several methods. The main procedures

are described below.
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Those of compounds 3 which are not commercially available can be prepared from the

corresponding substituted anilines by the methods cited by O. Foye et al,, J. Pharm. Sci.
68(3), 336-338, (1979) or by J. C. Hardy et al. WO 98/38194 or by other suitable methods
disclosed in the literature.

Those of compounds 6 which are not commercially available can be prepared from the
corresponding compounds 3 by the method of Buchmann G. et al., J. Prakt. Chem. 24(4),
101-112, (1964) or by other suitable methods.

An alternative procedure for the preparation of the compounds 5 where n is 2 is a reaction

between the 2-methylquinolines 3 and formaldehyde in the presence of an appropriate cyclic
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utanol, at’a temperature ranging between the room temperature and the boiling point of the
solvent. Other methods of reduction of the pyridine ring can be used too, as detailed in the
literature (C. J. Moody, SYNLETT' 9, 1029-1030, (1998); B. C. Ranu, Synth. Comm. 28(3),
485-492, (1998); P. Balczewsky, Synth. Comm. 20 (18), 2815-2819 (1990); A Srikrishna,
Tetrahedron 52 (5), 1631-1636 (1996)).
The same synthetic approach can be used to prepare the corresponding indolyl derivatives
(equivalent to 5) from 2-methylindole analogues, subsequently reducing them to the indoline

derivatives corresponding to 1.

An alternative procedure to prepare compounds 1 is illustrated in Scheme 3.
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Intermediates 7 are commercially available or can be prepared by methods very well known
to those skilled in the art and cited in the literature e.g. by Reissert reaction, treating the
appropriate quinoline with cyanide ion or equivalent (for example trimethylsilylcyanide
Popp, F.D. Heterocycles, 23, 731, 1985; D. E. Portlock, US 4,461,896; Renaud, A. et al,
EP322263) or by haloform reaction from the appropriate 2-methylquinoline by exhaustive
halogenation followed by hydrolysis (Ejima,A. et al USP 6169086) or by reacting an
appropriately substuted aniline with dimethyl acetylenedicarboxylate in a high boiling
solvent (e.g. dipheny! ether) affording compound 7 as a 4-hydroxy derivative which can be
on turn converted into a 4-halo derivative (phosporus oxychloride). Compound 7 can be

reduced to the corresponding 1,2,3,4-tetrahydroderivatives (8) by the same hydrogenation
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reactions which lead to formation of 11 (for example via cyanide nucleophilic substitution,
hydrolysis and reesterification). The entire last reaction pathway can be carried out by
conventional methods which are well documented in the literature (see for example R.
Nagata et al.).

In addition to the above procedures, there are two similar related methods for preparing the
same compounds. The first variation utilises a 2-formylquinoline (obtained, for example, by
selenium-dioxide oxidation of derivatives 3 (Scheme 2) as starting material instead of the
corresponding 2-carboxylic acid. The 2-formyl compound can be simultaneously reacted
with amine 14 and reduced via hydrogenation over Raney nickel, platinum oxide (Adams
catalyst) or a catalyst made up of 5% palladium on barium sulphate. The combined reaction
is generally carried out in a suitable solvent such as absolute alcohol. The last procedure can
also be performed by using a classical reductive-amination method and a reducing agent

such as sodium friacetoxyborohydride or sodium cyanoborohydride followed by
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starting "@.ﬁbeﬁrsﬁéacf i?l Sﬁgcqﬁé et Qtelchcdshese reactions are either comercially
avai |l abl e or easi’Ty*preéepar eé using standard techni ques and nor nal _
or gani c- syThdieanpounds I where Y is a bond (2,3-dihydroindoles) can be prepared in analogy with
the procedures detailed above for tetrahydroquinoline derivatives (see Nagata R. above).
Harsher conditions are required for the acylations that lead to compounds (I) when the
heterocycle is an indole derivative. The use of strong bases is needed to deprotonate the
indole NH group to make it a good nucleophile (see T. W. Greene et al., Protective Group in
Organic Synthesis, 3" Bd., Wiley Interscience, New York, 1999). When B is not an N-
protected indole, the last acylation step to form I must be carried out after protecting the B
indole with a proper group such as a silyl or tertbutoxycarbonyl or other group (see T. W.
Greene above). The obtained protected compound I must then be deprotected by standard
methods. Alternatively, the compounds I where B is indole or other potentially-reactive
hetero ring can be prepared starting from, for example, a methyl or ethyl indole-2-
carboxylate, N-acylating it and reducing the carboxylate group, avoiding harsh reaction
conditions, for example by using CaBH, or hydrolyzing the ester moiety, and carrying out
the reduction on the mixed anhydride obtained from indole-2-carboxylic acid and

ethylchloroformate with boron sodium hydride. These N-acyl-2-indolylmethanol derivatives
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when dealing with optically active conpounds, is described in Schene 4.
Schenre 4 R /2 8 R W~R2 9 N (CH2)n/ COQAk, H CN(CH)n,0OH HH 15 RYZ\~R2
10 / COOAkO oBlobaBe (CH2) H (CH2)ne A-QY 18 Y 1G , CHO / @dT@HO2/N28LCH2) n i
(CH2)Nn AQAQ ayY 17 /CHRX N (CH2)n X = Hal, Ors, O A-Q WD 03/031436
PCT/ EPO2/ 11282 -24 The NH group of |ntesdmedi ates 8 and 11 can be acyl ated
by standard fashions (see above for the acylation of Internediates 1) to
gi ve pol yfunctionalized conpounds 15 which, in turn, can be selectively

reduced by_nmet hods kn fromtheg |i t g 1t \
sodi um bor P‘l &@uipn‘% P@Hﬁg‘%’f%g aﬂé&ﬁgﬁ% g’%ceﬁcﬁ%eggyosk%}gérﬁ%%hﬁ)oﬁ{sElg%?narbb%’
chloride @F ROGHyIAIAOSORYSHreiRtes al) Gb Wivec pdl pluhetinakizd ciopobndsatsy dhicte in
bor ane- THE conpl ex or borane-di methyl sul fide c l ex qr, .onl . 8 or
11 'S a cdntoxgm be deleativaeredted iy rhod SeanafRPu RO bIHTR &8 i

chl orof or n@ot‘rgh}%?ﬁe,asolaﬁ&r? b&%ﬂy&ﬁﬂqﬁ bidgndit oi"@v&t@r, %&ﬁhﬂ@ohﬂ&@ﬂ&&ﬁﬂlﬂﬁ ehloride
or sodium borohydride-calcium chloride, calcium borohydride, borane-THF complex or
borane-dimethyl sulfide complex or, only when 8 or 11 is a carboxylic acid, generating the
mixed anhydride with a chloroformate and a base and reducing it with sodium borohydride).
Alternatively alcohols 16 can be prepared by reacting Intermediates 9 with excess acylating
reagent to afford the corresponding O,N-diacylated derivatives, which in turn can be
selectively O-monohydrolized by known methods. The so obtained alcohols 16 can be
converted into the haloderivative 17 by standard halogenation procedures (SOCl,, PBr;3 or
other) or by Mitsunobu reaction (R. Nagata or CCl, triphenylphosphine/ chlorinated solvent
or other, r.t. — reflux). 17 can be reacted through classical nucleophilic substitution methods
very well known to those skilled in the art with the appropriate amine to éfford compounds
I. Compounds 17 can also be prepared carrying out the acylation reactions on intermediate
10.
An alternative procedure to obtain the compounds I of the invention consists in reacting ina
reductive amination fashion the aldehyde 18 with amines 14. The Intermediate 18 can be
generated by selectively reducing compounds 15 (e.g. with diisobutylaluminumhydride or
by Rosemund reaction (Bull. Chem. Soc. Jpn. 58 (11), 3337-45, (1985)) or other methods
(J.Org. Chem. 64 (24), 8962-8964, (1999) or J. Org. Chem. 51 (5), 705-12, (1986)).
Alternatively, alcohols 16 can be oxidized to compounds 18 by known methods (e.g.
Swern’s oxidation or DMSO-based oxidation methods (Synthesis, 857 (1990) or pyridinium
dichromate or Martin’s reagent or manganese dioxide). '
Compounds 15 are very useful intermediate for the synthesis of compounds 15 where Ry is a
2-alkyl group. This group can be introduced by a proton abstraction at the 2-position of the
tetrahydroquinoline ring with a strong base (e.g. NaNH», NaH, BuLi etc.) and alkylation
with the proper alkyl halogenide (see Bioorg. Med. Chem. Lett. 3, 1527, (1995)).
Compounds (I) where R; is aryl or heteroaryl can be obtained by very well known Suzuki
coupling of compounds (¥) with R;=Br. The chemical procedures are very well documented

in the experimental part.
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compounds (1) with R1=Br. The chem cal procedures, ar ery well .docupent ed
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The homochiral compounds 8 (Scheme 3) can also be obtained by enzymatic resolution (S.
Katayama et al., Tetrahedron Asymmetry 9, 4295-4299, (1998)).
Preparation of the intermediate amines 14, not yet known in the literature, uses synthesis
procedures very well-known to those skilled in the art. Piperazine preparation methods
comprise the synthesis of a proper aniline through standard reactions and the subsequent
cyclization with bis-(2-chloroethyl)amine to afford piperazine following the method of
Prelog V. et al., Collect. Czech. Chem. Comm.5, 497-502 (1933)) or its variations (Elworthy
T. R., J. Med. Chem. 40,. 2674-2687 (1997)).
Preparation of the intermediate aryl or heterocyclopiperidines not commercially available
can be carried out by known methods which include reaction of aryl or heterocycle
organometallic compounds with N-protected piperidones (e.g. carbobenzyloxy or tert-
butoxycarbonyl piperidones or ethoxycarbony! piperidones) to afford compounds 4-aryl or
heterocyclopiperidinol which can be dehydrated and reduced or deoxygenated to compounds

14. Alternatively, N—protedted piperidones (e.g. carbobenzyloxv and tertbutoxycarbonyl or



The above compounds | (tetrahydro or di hydroqui noline and 2, 3-di hydroi ndol e
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Flgure 2. Time-course of BVC and MP changes in rats after oral administration of vehicle

(circles) or 3.0 mg/kg of oxybutynin (squares). Data are expressed as in Figure 1.
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1-(1- Cyclohexanecarbonyl 1,2,3,4-tetrahydro

qui nol i ne- PRIFHEPhy 1 ) - 4- (4-i ndol yI ) - pi per azi ne,

( 5) l— ll- ( 1- Cye)-pliexsoRbatdpetybondl-2,23, 4duahydbytdnaimeingietgD24-@-med )t ) - 4- (4- |
n -
olyl) piperazine,
(-)-1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

a) 2-Chloromethyl-1,2,3,4-tetrahydroquinoline (Compound 1A)
A solution of 0.13 g of 2-hydroxymethyl-1,2,3,4-tetrahydroquinoline (prepared as described
in Nagata R. et al,, J. Med. Chem. 37, 3956-3968 (1994)), 0.39 g of PhsP in 5 ml of CHC];

and 3 ml of CC1, was stirred at 50°C for 6 hours. The mixture was evaporated to dryness

and the residue was purified by flash chromatography (petroleum ether— ethyl acetate 97:3)
to give 0.09 g (66%) of the title compound.

"TH-NMR (8): 1.00-2.00 (b, 1H), 1.65-1.85 (m, 1H), 1.90-2.10 (m, 1H), 2.60-2.95 (m, 2H),
3.45-3.70 (m, 3H), 6.50-6.70 (m, 2H), 6.90-7.10 (m, 2H)

b) 1-(4-IndolyD)-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine (Compound 1B)

0.13 g of Compound 1A and 0.20 g of 1-(4-indolyl)-piperazine (W0 99/67237) in 1.5 ml of

DMF was stirred at 100°C under nitrogen atmosphere for 2 hours. The cooled mixture was

poured into 20 ml of water and extracted with ethyl acetate (3 x 5 ml). The organic layer was

dried on anhydrous sodium sulphate and evaporated to dryness. The residue was purified by
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Alternatively, the compound of Example 1 can be prepared by the following procedure:

d) 1-(4-Indolyl)-4-(quinoline-2-ylmethyl)-piperazine (Compound 1C)
A mixture of 2-chloromethylquinoline (2.56 g), DIPEA (4.16 ml) and 1-(4-indolyl)-
piperazine (2.65 g) in DMF (4 ml) was heated at 120-130°C for 3-4 hours. After cooling to

room temperature, the mixture was diluted with water (50-60 ml); the liquids were decanted

and extracted with diethyl ether (3 x 40 ml), washed with water, dried on sodium sulphate
and filtered; the solid residue was dissolved in dichloromethane, washed with water, dried
on sodium sulphate and filtered.

The combined organic layers were evaporated to dryness at reduced pressure. The crude was
purified by flash chromatography eluting with ethyl acetate-petroleum ether 75:25 to give
2.87 g (70%) of the desired compound as a solid.

TH-NMR (8): 2.65-2.96 (m, 4H), 3.283.42 (m, 4H), 3.99 (s, 2H), 6.51-6.66 (m, 2H), 6.98-
7.18 (m, 3H), 7.48-7.61 (m, 1H), 7.61-7.89 (m, 3H), 8.07-8.28 (m, 3H)

e) 1-(4-Indolyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine (Compound 1B)




IHNWR (8): 0.80-2.05 (m 12H), 2.05-2.25 (in, 1H), 2.25-2.85 (m 8H),
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The crude was purified by flash chromatography eluting with toluene-acetone 8:2 affording
2.41 g (81 %) of the title compound as a pale yellow powder. Crystallisation from MeCN
afforded the title compound as a white solid. M.p. 180-181°C.

Alternatively the crude compound was purified directly by crystallisation from MeCN

affording the pure title compound.

Alternatively Compound 1B can be prepared by the synthetic procedure described below:

g) 1-(4-Indoly-4-(1,2,3 ,4-tétrahydroquino1ine-2—ylcarbonyl)-biperazine (Compound
1D) ,

TEA (0.48 ml) and diethyl cyanophosphonate (0.53 ml) were added to a stirred solution of
1,2,3,4—tetrahydroquinoline—2-carboxylic acid (0.594 g) and 1-(4-indolyl)-piperazine (0.675
g) in DMF (24 m]) at 0°C. The reaction mixture was stirred at room temperature for 3 hours.
Tt was diluted with H,0O (300 ml) and the white precipitate which formed was filtered and

dried on sodium sulphate by dissolving in CH,Cl,, and the solution was evaporated to




TEA (1.33 m) in dichloromethane (30 mM) cooled to OC, under nitrogen

at nosphere. After 2-3 hours of stirring at roomtenperature, the resulting
m xture wa® w@staed with I N sodium hydroxide (pH > 8) andPCh&EPor/gasi c phase
was dried on sodium sul phate, filtered and evaporated in vacuo. The crude
was purified by flash chromatography el ugg.ng with tol uene-acetone 8:2
affording 2.41 g (81 %9 of the title conpound as a pal e yell ow powder.
Crystallisation from MeCN afforded the title conmpound as a white solid.
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(-)-1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine

The racemic compound of Example 1 was subjected to chiral-column chromatography
(Chiralpack AD 0.46 x 25 cm; eluent 0.1 % diethylamine in ethanol; flow 65 ml/min; A =
235 nM affording the two enantiomers:

Ex. (+)-1 ap: + 142° (¢ = 0.5, CHC1;)

Ex. (-)-1 ap: -~ 147° (¢ = 0.57, CHC15)

The compound of Example (+)-1 was converted into the corresponding
monomethanesulphonate salt by conventional methods and, after crystallisation from
i-propanol and mixtures of i-propanol-water 4:1, 1:1 and 1:4, showed a DSC melting peak of
143°C.

Similarly, after crystallisation from mixtures of ethanol-water 4:1, 1:1 and 1:4, it showed a
DSC melting peak of 151°C.

Example 2



EtOAc 1:1 to give 0.12 g (49% of the title conpound.
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(Compound 2B)

Compound 2B was obtained in the same way as described for Compound 1B (step e) but

starting from Compound 2A instead of Compound 1C. The crude was purified by flash
chromatography eluting with dichloromethane-methanol 97:3 to give the title compound
(57%).

'H-NMR (5): 1.48-1.67 (m, 1H), 1.80-1.99 (m, 1H), 2.47 (m, 2H), 2.5¥2.67 (m, 4H), 2.72-
2.98 (m, 4H), 3.02-3.27 (m, 4H), 3.37-3.59 (m, 1H), 3.90 (m, 3H), 4.56-4.77 (b, 1H), 6.48
6.67 (m, 2H), 6.83-7.08 (m, 6H)

¢) 1-(1-Cyclohexanecarbonyl-1,2,3 A-tetrahydroquinoline-2-ylmethy1)-4-

(2-methoxyphenyl)-piperazine

The title compound was synthesised by the alternative acylation procedure (step f) described
for the compound of Example 1 starting from Compound 2B instead of Compound 1B. The
crude was purified twice by flash chromatography eluting with dichloromethane-methanol
95:5 and then with toluene-acetone 85:15 affording the title compound (69 %). M.p. 45.5°C
(dec.). '

TH-NMR (8): 0.86-2.00 (m, 11H), 2.02-2.21 (m, 1H), 2.25-2.81 (m, 9H), 2.92-3.16 (m, 4H),
3.81 (s, 3H), 4.99-5.21 (m, 1H), 6.81-8.04 (m, 4H), 7.087.29 (m, 4H)

Example 3
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The title compound was synthesised following the alternative acylation procedure (step f)

described for the compound of Example 1 starting from Compound 3A instead of
Compound 1B. The crude was purified twice by flash chromatography eluting first with
dichloromethane-methanol 94:6, then with ethyl acetate-2N methanolic ammonia 98:2,
affording 0.13 ‘g of the title compound as a solid containing cyclohexanecarboxylic acid as
the main impurity. This solid was dissolved in dichloromethane (5 ml) and washed with 1IN
sodium hydroxide (2 x 3 ml). The organic part was dried on sodium sulphate, filtered and

evaporated at reduced pressure to give 0.091 g (62%) of the designated compound.

'H-NMR (8): 0.89-2.00 (m, 13H), 2.23-2.81 (m, 10H), 2.94-3.15 (m, 4H), 3.87 (s, 3H),
4.78-5.04 (m, 1H), 6.76-7.28 (m, 8H)

Example 4
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-
(2,2,2-trifluoroethoxy)-phenyl]-piperazine

a) 2-[4-[2-(2,2.2-trifluoroethoxy)-phenyl]-I-piperazinylmethyl]quinoline  (Compound
44)




b) 1-(2-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-yl)-ethyll-4-
(2-1 net hoxyphenyl ) - pi perazine The title conpound was synt hesi sed fol |l ow ng
t he al t erwet3wal4acyl ati on procedure (step f) described f@®@CTtEPe2/c28poUNd oOf
Exanple 1 starting from Conpound 3A instead of Conpound 1B. The crude was
purified twice by flash chronatography eButing first with
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c) 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-

(2.2.2-trifluoroethoxy)-phenyl]-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 4B instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 7:3 to give the title compound (89%). M.p. 46°C (dec.).

H-NMR (5): 0.81-1.99 (m, 12H), 2.01-2.19 (m, 1H), 2.24-2.78 (m, 8H), 2.92-3.13 (m, 4H),
439 (q, 2H), 4.99-5.20 (m, 1H), 6.84-7.28 (m, SH)

Example 5
1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4- [2-
(2,2,2-trifluoroethoxy)-phenyl]-piperazine

a) 2-Bromomethyl-6-fluoroquinoline (Compound 5A)
A mixture of 6-fluoro-2-methylquinoline (3 g), NBS (1.65 g), AIBN (25 mg) and CCl (10
ml) was refluxed for 5 hours, then additional NBS (0.825 g) was added and the mixture was

refluxed for 5 hours. After cooling at room temperature, the solid was separated by filtration



IHNWR (S): 1.45-1.71 (m 1H), 1.82-2.00 (in, 1H), 2.40-2.64 (m 4H),
2.69-2.91 (in, 4H), 3.04-3.26 (m 4H), 3.37-3.57 (m 1H), 4.41 (q, 2H),
4.564. 76 Wbro3/oiHpe 6.48-6.67 (in, 2H), 6.85-7.09 (in, 6HPCT)EP02/11282
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eluting with petroleumetner-ethyl ace 4 10 grve e compound
phenyl]-piperazine (Compound 5C)

The title compound was prepared as described for Compound 1B (procedure e) starting from
Compound 5B instead of Compound 1C. The crude was purified by flash chromatography
eluting with petroleum ether-ethyl acetate 8:2 to give the title compound (57%).

"H-NMR (8): 1.42-1.80 (m, 1H), 1.80-1.99 (m, 1H), 2.39-2.61 (m, 4H), 2.63-2.94 (m, 4H),
3.02-3.26 (m, 4H), 3.31-3.52 (m, 1H), 4.41 (q, 2H), 4.41-4.68 (br, 1H), 6.37-6.54 (m, 1H),
6.61-6.79 (m, 2H), 6.88-7.11 (m, 6H)

d) 1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-4-[ 2-

(2,2.2-trifluoroethoxy)-phenyl]-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 5C instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 7:3 affording the title compound (92%). M.p. 51°C

'"H-NMR (8): 0.80-1.99 (m, 11H), 2.00-2.17 (m, 1H), 2.21-2.77 (m, 9H), 2.91-3.12 (m, 4H),
4.40 (q, 2H), 4.98-5.22 (m, 1H), 6.83-7.16 (m, 8H)



(80% . 1H-NWR (6): 2.67-2.86 (in, 4H, 3.05-3.26 (m 4H), 3.91 (s, 2H),
4.41 (q, 4H), 6.88-7.09 (in, 4H), 7.37-7.56 (m 2H), 7.71 (d, 3H),

7.99- 8. 18wWQioa/ 0328 c) PCT/EP02/11282
1-(6-Fluoro-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl nethyl)-4-{2-(2,2,2-trifluoroet
hoxy) - phenyl | - pi perazi ne (Conpound 5C) -F%he title conmpound was prepared as
descri bed for Conpound | B (procedure e) starting from Conpound 5B i nstead
of Conpound 1 C. The crude was purified by flash chromat ography eluting
with petrolEeumf;t er-ethyl acetate 8:2 to give the title conpound (57%.
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t he conpounH),df.2ER ke SH),(Z92p.28 \mbdH), skt 4r i, r2FD)f 5.08a5CE(pould), 887728t (end of
Conpound Igggnd usi ng 2-et hyl butanoyl chloride instead of

cycl ohexan rbonyl chloride. The crude was purified by flash

chromat ography eluting with petrol eumether-ethyl acetate 75:25 affording
the title conmpound (93%9. "H-NWR (8): 0.61 and 1.05 (2t, 6H), 1.21-1.67
(in, 5H), Exgmple D3 (in, 1H), 2.00-2.19 (in,

1-[1-(3-Methoxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-[2-(2,2,2-
trifluoroethoxy)-phenyl]-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 4B instead of
Compound 1B and using 3-methoxypropionyl chloride instead of cyclohexanecarbonyl
chloride. The crude was purified by flash chromatography eluting with petroleum ether-

ethyl acetate 4:6 affording the title compound (56.5%).

'H-NMR (8): 1.41-1.55 (m , 1H), 2.04-2.21 (m, 1H), 2.31-2.95 (m, 10H), 2.97-3.16 (m, 4H),
3.32 (s, 3H), 3.71 (t, 2H), 4.41 (q, 2H), 5.065.21 (m , 1H), 6.88-7.08 (m, 4H), 7.00-7.18 (m,
41)

Example 8
1-[1-(3-Benzyloxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-[2~(2,2,2-trifluoro-
ethoxy)-phenyl]-piperazine



1H), 2.23-2.84 (in, 8H), 2.92-3.24 (in, 4H), 4.41 (in, 2H), 5.08-5.29 (in,
1H), 6.877.29 (in, 8H) Exanple 7 1-]
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by flash chdorat 4y aphy eluting with toI uene-acetone 7.5:21.5 affording

the title conpound (48% . 1H-NWR (b): 1.41-1.60 (m 1H), 2.05-2.21 (m 1H),
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The title compound was synthesised following the alternative acylation procedure
described for the compound of Example 1 (step f) using 3-benzyloxypropionyl chloride
instead of cyclohexanecarbonyl chloride. The crude was purified by flash chromatography
eluting with toluene-acetone 7.5:2.5 to give the title compound (58%).

'H-NMR (8): 1.41-1.65 (m , 1H), 2.10-2.30 (m, 1H), 2.32-3.00 (m, 10H), 3.10-3.30 (m, 4H),
3.72-3.92 (m, 2H), 4.50 (s, 2H),. 5.05-5.25 (m, 1H), 6.45-6.65 (m, 2H), 7.067.40 (m, 12H),
8.15 (s, 1H)

Example 10
1-[1-(3-Hydroxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl1]-4-[2-
(2,2,2-trifluoroethoxy)-phenyl] -piperazine

10% Pd-C (0.05 mg) and ammonium formate (0.16 g) was added to a solution of the
compound of Example 8 (0.202 g) in MeOH (8 ml). The reaction mixture was refluxed for 6
hours under nitrogen atmosphere. Additional 0.2 g of ammonium formate and 0.1 g of 10%
Pd-C was added. The mixture was reﬂﬁxed for 4 more hours. The catalyst was filtered and
evaporation in vacuo was carried out. The crude was purified by flash chromatography

eluting with CHCl;-MeOH 97:3 to obtain the title compound (48%).



descri bed for the conpound of Exanple 1 (step f) using 3-benzyl oxypropi onyl
chloride instead of cycl ohexanecarbonyl chloride. The crude was purified
by fl ash wbroafst4dgr aphy eluting with tol uene-acetone 7. 5P2TEPID1IQBY e t he
title conpound (58% . 1H NWR (6): 1.41-1.65 (in, 1H), 2.10-2.30 (m 1H),
2.32-3.00 (m iOH), 3.10-3.30 (m 4H), -$%-72-3.92 (in, 2H), 4.50 (s, 2H),
5.05-5.25 (in 1H), 6.45-6.65 (m 2H), 7.007.40 (in, 12H), 8.15 (s, 1H
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4H), 3.32 (s, 1H), 3.70 (t, 2H), 5.00-5.25 (m, 1H), 6.45-6.60 (m, 2H), 7.067.30 (m, 12H),
8.15 (s, 1H)

Example 12
1-[1-(3-Isopropoxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative aéylation procedure described
for the compound of Example 1 (step f) using 3-isopropoxypropionyl chloride instead of
cyclohexanecarbonyl chloride. The crude was purified by flash chromatography eluting with
petroleum ether-ethyl acetate 1:1 to give the title compound (20%).

'H-NMR (8): 1.12 (d, 6H), 1.41-1.65 (m , 1H), 2.10-2.25 (m, 1H), 2.30:3.00 (m, 10H), 3.12-
3.25 (m, 4H), 3.55 (septet, 1H), 3.65-3.90 (m, 1H), 5.00-5.25 (m, 1H), 6.456.60 (m, 2H),
7.00-7.35 (m, 12H), 8.15 (s, 1H)

Example 13
1-[1-Acetyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine



Example 12 1- |

1- (3-1sopropoxypropionyl)-1, 2,3, 4-tetrahydroqui noline-2-yl nmethyl]-4-(4-indo
| yl)- pi pgpazios3dhe title conpound was synt hesi sed fol | oRCAEPOIE1282
alternative acyl ation procedure described for the conmpound of Exanple 1
(step f) using 3-isopropoxypropionyl chlg8ide instead of

cycl ohexanecar bonyl chloride. The crude was purified by flash

chromat ography eluting with petroleumether-ethyl acetate 1:1 to give the
title conpound (20% . 1HNWR (6): 1.12 (d, 6H), 1.41-1.65 (in, 1H),
2.10-2.25 (m 1H), 2.30-3.00 (m 10H), 3.12- 3.25 (in, 4H), 3.55 (septet,
1H), 3. 65- ritlegonigdund wad QyHheAsed ifellowitd) the GltdmbtiGacylation Ptdcedurd dOriBeB5

12H), 8,15 , 1 I 13 1- . . .
(1[7] Acet ;? L1 BT 3,ﬂ§?-st%w'%m5§?§§u%wnpﬁe[b- (et Ry uping4-acatyl neldende) -igstead a9t ne
WO 03/ 031438 :Bad 460252 &hloriddBarh € di |igst@éa”99lﬁ’f@ﬂd‘i@ﬁle§1¥ﬁ€. hegd Rffle was

following the alternative acylation -procedure described for the conpound
of Exanpl e purifisdepyf flashs ¢ehgorategipphyt heletitigd evitlh spetpdeuot  ethgreithoh e reptate-arShony |
chloride a 3 . [ ﬁ” rlde wasoqopuri fied by
flash chr ogg?tt%%égﬁgﬂ%f%??ﬁg{ %/\n%t%bép@% ﬁg?gf}@e E‘r@/é’ ﬁgg g@ %19t gl 2. 5N

nmet hanolic anmonia 3:7:0.1 to give the title conmpound (53%. Mp. 187-189C
' H NVR ( 6) : 'HENBMR 15)70.50. 70y, 1£2), QD52.229(nf, H)ARIB 1 -22853(n, REBS5 3.(1633. BH)m, 4H),

S o 1o, UBs5 3 n, 10 45 83 e P00 o, R A8, B 700730 (m
| - (4- Morphol i nocar bonyl )-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yhnet hyl ] - 4- (4-i ndol

yl)- piperazine The title conpound was synt hesi sed foll ow ng the
al t er nat i v&xampleat4 on procedure described for the compound of Exanple 1

(step f) usifg,4; alol | y ' ste A A )

cycl ohexanzc%%ﬁéﬁ%h@ﬁmfogkﬂgg}ﬂyz%%%ﬁuer?gdr%)(ﬂ’g?deﬂa}%tzeoﬁ glglﬁ% Hl%g%mrrgf) 'ﬁ@ne, and

refl uxi ng biperazire hours. The crude was purified by flash chronatography

eluting w et rol eum et her - et hyl cetate-2 5N net hanglic anponi,a |

5: 2 0,01t ARk DREOHH 18> DURiSaRHLSBHE (R ASADs: ccpggen procedure discribed
for the compound of Example 1 (step f) using 4-morpholinocarbonyl chloride instead of
cyclohexanecarbonyl chloride and toluene instead of dichloromethane, and refluxing for 2.5
hours. The crude was purified by flash chromatography eluting with petroleum ether-ethyl
acetate-2.5N methanolic ammonia 8:2:0.01 to give the title compound (26%). M.p. 195

205°C.

TL-NMR (5): 1.90-2.21 (m, 2H), 2.35 (d, 1H), 2.55-2.90 (m, 7H), 3.12-3.42 (m, 8H), 3.48
3.75 (m, 4H), 4.38-4.50 (m, 1H), 6.48-6.60 (m, 2H), 6.85-7.20 (m, 7H), 8.15 (s, 1H)

Example 15
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methyl-4-indolyl)-

piperazine

The compound of example 1 (0.456 g) was added to a suspension of 50% NaH (0.130 g) in
DMF (20 ml), and stirred for 20 minutes at room temperature and then 1 hour at 55°C.
Methyl iodide (0.185 ml) was added dropwise, stirred for 4 hours at room temperature, and
poured into H,O. The precipitate was filtered, dissolved in Et,0, washed with HO, dried on

sodium sulphate and evaporated in vacuo. The crude was purified by flash chromatography



"HHNMR (6): 1.90-2.21 (m 2H), 2.35 (d, 1H), 2.55-2.90 (m 7H), 3.12-3.42
(m 8H), 3.48 3.75 (in, 4H), 4.38-4.50 (in, 1H), 6.48-6.60 (m 2H),

6. 85- 7. 20wQioa/031ABh , 8.15 (s, 1H) Exanple 15 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl ) - 4- ( 1- net hy
| -4-indolyl)- piperazine The conpound of-38anple 1 (0.456 g) was added to a
suspensi on of 50% NaH (0.130 g) in DW (20 m), and stirred for 20 m nutes
at roomtenperature and then 1 hour at 55C. Methyl iodide (0.185 m) was

added dr opw I f r . te T 4 r into
120, The pracrs Tar S oSk PEPRLPZY st P wPAEE S <ol GBRH Fley
dried on sSdCum sul phate and evaporated in vacuo. The cru;:le was purihfi ed
by flash c a 3/ 43 | EP 128 -39 eluting wt ‘
ocis: wa oo PEY2 R, 5 S0 20iE. (R e e b bantD: (15535 ot
70C. 1HN 50,8 . - 1 q13- 25-2.85 (m 8H),
3.10- 3. 35N(Bh(1§d)§1'365 ?m’ gH%gQgS éng f&hi,rﬁ)iZb%@g%Oi%n%g%’gg %%wzl © 7.00-7.30 (m
7H), 8.20 (b, 1H). Exanple 16 _

1-(1-Cycl oth§ fedfgbonyl - 6- met hoxy- 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2- yhnet hyl ) -
4- (4-indoly ?’ng perazi ne a) 2-Brononet hyl - 6- net hoxygui nol i ne ( Conpound
16A) Conpouhql-O§élohamnedattaingk d-nmethdxiyel , 21BARerahgte®qlinblet-1-9mddyipound S5A
(procedure 3a). H t . Using 6-methoxy-2-nmethyl quinoline instead of

6- f | uor o- 2-%@‘{‘ S%/\VHIH”?F(S Be. The crude was purified by flash chronatography
eluting with petrol eum ether-ethyl acetate 85:15 to give, as a first

el uted product, 0.45 g (30% of the title conpound, followed by 0.39 g of
starting nit eriaBromemeiyd-¢-methoxygrngline (Gempound46A)s, 2H), 7.09 (d 1H),
7.37 (dd, 7 d . . ,

6 et hoxy- 2o TP Aot §Pipingd B0 Shanorn escrbell Yol Cormidha <Apressies 2w
Conpound  16Bingas-nutitcaiyrlehethylduiveine insesad dé Heflidved-rhethyGoinplinen d'hd GS_rudeI was
(procedur e dhiebHtey, 2k RROHAS d8ihd D3 53%10Tm ZuSILRL PIELI S RO hie

The crude
as a first eluted product, 0.45 g (30%) of the title compound, followed by- 0.39 g of starting

material.

"H-NMR (8): 3.93 (s, 3H), 4.70 (s, 2H), 7.09 (d 1H), 7.37 (dd, 1H), 7.37 (d, 1H), 7.96 (d,
1H), 8.09 (d, 1H). |

b) 6-Methoxy-2-[4-(4-indolyl)-1-piperazinylmethyl]-quinoline (Compound 16B)

Compound 16B was obtained in the manner described for Compound 1C (procedure d) but
using Compound 16A instead of 2-chloromethylquinoline. The crude was purified by flash
chromatography eluting with dichloromethane-methanol 95:5 to give the title compound
(80%).

'H-NMR (8): 2.73-2.91 (m, 4H); 3.21-3.42 (m, 4H), 3.86-4.02 (m, 5H), 6.49-6.67 (m, 2H),
7.00-7.21 (m, 4H), 7.36 (d, 1H), 7.65 (d, 1H), 7.91-8.10 (m, 2H), 8.12-8.33 (br, 1H).

c) 1-(6-Methoxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
(Compound 16C)

The title compound was prepared as described for Compound 1B (procedure ) starting from
Compound 16B instead of Compound 1C. The crude was purified by flash chromatography
eluting with dichloromethane-methanol 97:3 to give the title compound (48%).



chromat ography eluting with dichl oronet hane-nmethanol 95:5 to give the title
compound (80% . "HNWR (6): 2.73-2.91 (in, 4H), 3.21-3.42 (in, 4H),

3. 86-4. 02wWQion/038BY , 6.49-6.67 (in, 2H), 7.00-7.21 (m A4HpCTEP8S112682 1H),
7.65 (d, 1H), 7.91-8.10 (m 2H), 8.12-8.33 (br, 1H). c¢)

1- (6- Methoxy-1, 2, 3, 4-t et rahydr ogui nol i ne4®-yl net h
|')-4-(4-indolyl)-piperazine (Conmpound 16C) The title conmpound was prepared
as described for Conpound 1B (procedure e) starting from Conmpound 16B

i nst ead of ; e i i f r I,
eluting w tﬁ%h(i%gr orretl-F?gﬁ(e "ne h%l\g/g? 08;@31%{?’(12 %% Sltgﬁgptzﬁ?lgg%%%c@ﬁam
(1 43‘1/9 2 \é\? Q37/503i9.84&ﬁ,2 E’%%;lffm%llﬂ@BH), AN (SHBHIVR. 1164} 83 (sad TH),. 6/47-6. |6i3 (HPH),

. m .. 36-2.53 , 2.54-2.74 (m 2H), 2.75-2.98 (m
4H), 3.18-3.0877. Fgr{mﬁﬁ){% 8§17832“§€Q éﬂ; 4.71-4. 83 (sa, T)H) 6. 47-6. 63 Em
5H), 7. 02d7 18 1@Cfb@hex§1€éérb&1ﬂ-@ rﬁ&h@xﬁﬁ)z 3M-tetrahydroquinoline-2-ylmethyl]-4-

1-(1- Cycl ohexanecarbonyl -6- net hoxy- 1, Z, 3, 4- tetrahydroqw nol 1 ne-2-yl net hyl | -

4- (4-i ndol4ndopilppiparezine The title corrpound was synt hesi sed follow ng the

alternative,acyl a
(step f) bﬁ% g‘%ﬁg mg)gm?rg’gnse%ﬁh%mgﬁﬁfqlggﬁ%r%% g%c{hﬁﬁ ecdgcg 0 ngéng The ‘t%;i ade
was' purifi st the édnasdund hofoRrdmuge alp istepe )ubiutnstasting hfrordi @dﬂmmlmdeldﬁhn@smﬁdtmnol

0o 5308 Conphid 1 SRR 35 il CymEABAY) gfy e,
g?n SH)Hi 5d%h%&oﬁéthﬁﬁ@-m@ﬂ%nol@ﬁim%l‘ieé“thﬁ f7ﬁ16 &FQIPOLﬁdw‘/‘%ﬁM bl 90- 93@5} 6. 95- 7. 19
: anpl e -
1- ( 3- Hydr ox Y, tor @h u i I | yl
Y- pi pér azi e TRe (%%Se%é% %3%%%;@ L st Y
oEliscr: beg Bmt@hm);cﬁm;ﬁaa (mf 1HE;(§@&?|6@41(01, 2B0)t 6.386.89 (mh@Hb, U8 (g 4H),
anpl e i e conpound of EX le 8. Th d fied.b
flash chroﬁg{% gsgg:hyuﬁi uting with CHClSiiwd?l 97:3 tg gir\ljeet \r/]vgs ![0:1“ eI © Y
conpound (63%. Mp. 58-61C..

Example 17
1-[1-(3-Hydroxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl] -4-(4-indolyl)-

piperazine

The title compound was prepared following the procedure described for the compound of
Example 10, but using the compound of Example 9 instead of the compound of Example 8.
The crude was purified by flash chromatography eluting with CHCl;-MeOH 97:3 to give the
title compound (63%). M.p. 58-61°C..

'H-NMR (8): 1.30-2.30 (br, 1H), 1.41-1.60 (m, 1H), 2.10-2.27 (m, 1H), 2.30-2.99 (m, 10H),
3.11-3.31 (m, 4H), 3.72-3.93 (m, 2H), 5.05-5.28 (m, 1H), 6.506.67 (m, 2H), 7.01-7.28 (m,
7H), 8.01-8.25 (br, 1H)

Example 18

1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2 -ylmethyl)-4-(4-indolyl)-

piperazine

a) 6-Fluoro-2-[4-(4-indolyl)-1-piperazinylmethyl]quinoline (Compound 18A)




"HHNMR (6): 1.30-2.30 (br, 1H), 1.41-1.60 (m 1H), 2.10-2.27 (in, 1H),
2.30-2.99 (in, 1OH), 3.11-3.31 (m 4H), 3.72-3.93 (in, 2H), 5.05-5.28 (in,
1H), 6.5M8063/08nmp6 2H), 7.01-7.28 (in, 7H), 8.01-8.25 (br PCTHpoExaspl e 18
1- (1- Cycl ohexanecar bonyl - 6-f | uoro-1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-yhnet hyl ) - 4
- (4-i ndol yI )- pi perazine a) -41-

6- Fl uoro- 2-[ 4- (4-i ndol yl ) - 1- pi per azi nyl net hyl ] qui nol i ne (Conpound 18A) WO
03/ 031436 PCT/ EP02/ 11282 -41 Conmpound 18A was obtained in the sane vvay as

descri bed f@asmsémaqts&dwa&ﬁtﬁhe&ﬁﬁﬁé artl) wayP s qddSiing fgpﬁ&ﬁ dg
2-chl oromet hyl qui nol i ne. The crude was purified by togr aph

el uting w tth@!HgoC@mmmdhéA ipstegd Oﬁaﬁlﬂatcenelh}ﬂqmoolgpevé“ ht: hteuctel Wdlsepumﬁﬂdpbxmd

639 "H 9

S %hz&%“’m%t o§infy "Gy it Wﬁ%?ﬁ‘”%ﬁé g%]&.aﬁgl‘?@ : %% e, @)’“El?n
111), 7.93. &nigduhd (63%2k), 8.15-8.30 (br, 1H) b)

1- (6-Fluoro-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyI) 4- (4-indol yI ) - pi perazin

18 ES?ZBESE?{JQ@@@Q%S@? R SR KAk Fevar gz e S Tl o
crude was pupi fhestpy. 3f8Lﬁ§i1(1ﬁfE}9rf%9@r@F{ﬁy 1}6'%&@92 fH)Ogtl"SCBlﬁH(’(EE,)lH)

ether-ethyl acetate€ 6:4 to give the title cohfpound (

1.45-1. 68 1 . Po ¢
2 81- 3. 01(%1 2%6, #1@%4%3%6&6&%% irfolfhdo(] +4-G4-mlic 2,

1H), 6. 40- aCpgippnpd 5¢B) 700719(|n 3H) 807827(br 114) c)

1)< L o A s e e o e e AR 18 et PRt g

the al t er natimgouad IBAL infBad60CEEPHRANES Thi kadle W rpuhh@d (57 mlaguaﬁlo@fltogzapﬂgol e

1 (step f) rting from Conpound 18B instead ound 1B. The
crude was p‘ili‘t‘til’fgi ‘@3‘ B‘%}r‘ﬁ?% ﬁthﬁqﬁ?tb}ﬁlé‘@%ﬁeép‘}ﬁ?’ ygtp ﬁ‘&e \ﬁPlpHO‘b@t(ﬁ obum
et her-ethyl acetate 6:4 to give the title conmpound (49%. M p. 82-84C.

},ng/Rg,f) 6% | r}]ﬁN}ﬁz 16)93.46M 68L& 1), 1:897:3- @D 16 24k d, A128:59288 (d, i) 24ki-
3.01 (m 4H), 3.12-3.33 (m, 4H), 3.34-3.51 (m, 1H), 4.20-5.00 (br, 1H), 6.40-6.73 (m, 5H),
7.00-7.19 (m, 3H), 8.07-8.27 (br, 1H)

c) 1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyD-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 18B instead of
Compound 1B. The crude was pwrified by flash chromatography eluting with petroleum
ether-ethyl acetate 6:4 to give the title compound (49%). M.p. 82-84°C.

"H-NMR (8): 0.75-1.93 (m, 11H), 1.95-2.20 (m, 1H), 2.28-2.83 (m, 9H), 3.073.30 (m, 4H),
5.02-5.23 (m, 1H), 6.42-6.70 (m, 2H), 6.81-7.28 (m, 6H), 8.04-8.22 (br, 1H)

Example 19
1-(1-Dimethylaminocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) using N,N-dimethylaminocarbonyl chloride instead

of cyclohexanecarbonyl chloride and toluene instead of dichloromethane, and refluxing for 2



5.02-5.23 (in, 1H), 6.42-6.70 (m 2H), 6.81-7.28 (m 614), 8.04-8.22 (br,
1H) Exanple 19

1- (1- D i reDhogloanséiocar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2PgirmPonyi2g2 4- (4-in
dolyl)- piperazine The title conmpound was_synt hesi sed foll ow ng the
alternative acyl ati on procedure descri bett?- for the conpound of Exanple 1
(step f) using N, N di net hyl am nocar bonyl chloride instead of

cycl ohexanecar bonyl chloride and tol uene instead of dichloronethane, and

refluxi ng fi@urs2 THO cBdle0Rdsi6iRETHYHRAR chibatlographs dh@ipSwitil Perdléuhdl etheRghyl
purified by flash chromat ography eluting wth Fetroleun1ether-ethyl

acet at e- 2. FcRiateet-h dhgiethang nig- $72:9.00 1to (gavegihg ditlerremppinde COotrp M 1P89
%. Mp. 190-0@27C. 1HNVR (6): 1.88-2.10 (m 1H), 2.11-2.27 (in, 1H),
2.28-2.50 (in, 1H), 2.60-2.95 (in, 13H), 3.10-3.48 (m 4H), 4.32-4.50 (s,
1H), 6.50- 6 HBEMRN5)2HBR-261076n, 6 EDS2.( IR2.22Hn, 11A),0X.2872.32 (furiH), 3H0-2.85 2, (359,
1H). Exanp

| e
- (1 Et hy) arHiad8 4P 4R +424:58 G YDk R 70k 1515-625 ety 1244 ol
yl) - pi per azgipeg 26 (sohppi on of Conpound 1B (0.35 g) and ethyl isocyanate
(0.16 m) in DVF ((%Om was stirred at 100C for 2 h. Afterwards, the
reaction mxture was poured into H20 and extracted wth EtQAc (2x30 nl).
The conbi nggl extragts were washed with H2O dried (Na2SO4) and evaporated
to dryness in cuo. The crude was purified by flash chromatography el uting
wi t h pet r ol leURE#iyhetin@tathony A L2135 etrahyblrdduirelined ellinethgide(diiad @y 12-pipefdkirteo
give 0.22 g of the title conmpound (49.8 %9. Mp. 109-112C. 1H NMR (6):
1.18 (t, 3H), 1.58-1.78 (in, 1H), 2.11-2.34 (m 1H), 2.36 (dd, 1H)

2.58-2.98 A @dlufibll of Sodpodndt2AH (0.35) and eﬂngt fo8ankts (0.160l) & BRAS (BN Whs

2H), 6.95-7.25 (in, 7H), 7.39 d, 1H), 8.25 (bs, 1H Exanple 21

1- ( 1- Cycl otstixadh et HIBEfor 2 I, thgy\@rc{sethp &@pgHemmixture was poured into HyO and extracted

qgui nol i ne- 2:. - (A -+Hs0qUinol i = ol ! :

1) soquriat FRAY pafhd QARG Mods wlARAE JRntho dicd eSO and o
evaporated to dryness in vacuo. The crude was purified by flash chromatography eluting
with petroleum ether-ethyl acetate-2.5 N methanolic ammonia 8:2:0.01 to give 0.22 g of the
title compound (49.8 %). M.p. 109-112°C.

"H-NMR (8): 1.18 (t, 3H), 1.58-1.78 (m, 1H), 2.11-2.34 (m, 1H), 2.36 (dd, 1H), 2.58-2.98
(m, 7H), 3.10-3.42 (m, 4H), 4.454.65 (s, 1H), 6.47-6.65 (m, 2H), 6.95-7.25 (m, 7H), 7.39

(d, 1H), 8.25 (bs, 1H)

Example 21
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-isoquinolinyl)-

piperazine

a) 1-(1-Isoquinolinyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylcarbonyl)-piperazine
(Compound 21A)
The title compound was synthesised following the procedure described for Compound 1D

(step g) but using 1-(1-isoquinolinyl)-piperazine (WO 00/40554) instead of 1-(4-indolyl)-

piperazine. The residue was purified by flash chromatography eluting with petroleum ether —
EtOAc 1:1 to give of the title compound (75.6 %)



(Conpound 21A) The title conpound was synt hesised follow ng the procedure

descri bed for Conpound 1D (step g) but using .

1- (1-i soqworeslosrayé ) - pi per azi ne (WO 00/ 40554) instead of 1rCa/mpPozioi2gl ) -

pi perazine. The residue was purified by flash chromatography eluting with

petroleumether - EtOAc 1:1 to give of tie title conpound (75.6 %9 WO

03/ 031436 PCT/ EP02/11282 -43 1H-NWR (6): 1.61-1.89 (m 114), 2.22-2.30 (m
114), 2.78-2.96 (m 2H), 3.35-3.54 (in, 4H), 3.71-4.10 (m 4H), 4.29 (dd,

41 T P ok

h
1- (1- | soquiBryaLd. nytm; 41H)(,1122>(ad4rﬂ)ef4r4@hwb"aﬂum')06'59%% ’ﬁ? Xb%e pr@@g{}

(Conpound 21B) The title conpound was syhthest sed foI

descri bed f&¢@ (éo}%bﬁé@'ﬂﬁ (DQ s?tI‘Ep7I89 d,d &@4&@3Cmrrﬂdhnd 21A i nstead of
Co;rpo:md I hg?? 1894k ‘ § ; . . .e![ Il,l“gg with
etrol eume - ' '

Eonpound (Eblmlaﬂaﬂz?u)l 41 1 80 (m 1H) 1.81-1. 998(m 12014 2. 205(9d,4 334),
2.58-2.76 14 7 . 59-4,

(br, 114), (fgLRé 6)0%‘?’07(‘? Wa“z ?L}éf) e(%e%fé?@‘%@g ?i?enpro%qq}m ée?°r1‘@d7 o5 Copypaund 1) |

7.47-7.66 (stép h)2 bl usidg t%nfp@uncﬂﬁ')A i8st&d-oF Confoufld 1B1Hhe ré%)due was, pugified by
1- (1- Cycl ohexanecar bony| - 3, 4-tetrahydrogui nol i ne-2-yl e l)-4-

(1- i soqui n8RsSArymEPEEphY Phﬂ@ngwethmetrplém@mﬂmurﬁﬂomss S4.Ath gsaesf,)etz ¢ 613.@%)ng
the al terngfiueuaeyhbifn Procedure described for the conpound of Exanple
1 (step f) but start?ng from Conpound 21B instead of Conpound 1B. The

crude was [HHNNRE®): tiy4lf—|l 88Himg mH@rmspgwpIhylH) @tson , 23, . 1, v&trﬁuzmm 2.78-

] 9
o se kA b D eh B 5 b ) TRTRARSsE 80 2. g obaattner

9 3 5 i 7.27 (m 5H),
(7m41 ;D67 ’-(]%]&‘7:2‘33114 (1'H)é7447'b766( %357%9@‘%_1% 164‘% 22@1% Lot e 23
1- ( 1- Oycl oPex anktEyelehexanecartpnyl-i i3 4ateird xihpnummﬂlnné-}ﬂmthybmyl ) -4-(2-nmet ho

xyphenyl) - Ipfs&ﬁﬁﬁoq{ngﬁ-pmerazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 21B instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 6:4 to give the title compound (88 %). M.p. (63.9) 70.472°C.

'H-NMR (5): 0.86-2.01 (m, 11H), 2.10-2.31 (m, 1H), 2.33-2.87 (m, 9H), 3.12-3.56 (m, 4H),
4.94-5.29 (m, 1H), 7.08-7.27 (m, 5H), 7.41-7.67 (m, 2H), 7.26 (d, 1H), 8.00-8.19 (m, 2H).

Example 22
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxyphenyl)-

piperidine

a)  2-[4-(2-Methoxyphenyl)-1-piperidinylmethyl]-quinoline (Compound 22A)

The title compound was prepared as described for Compound 1C substituting 1-(4-indolyl)-
piperazine with 1-(2-methoxyphenyl)-piperidine. Purification was carried out by flash
chromatography eluting with petroleum ether-ethyl acetate 6:4 to give the title compound
(53 %). Oil. |

"H-NMR (5): 1.70-1.90 (m, 4H),2.18-2.35 (m, 2H), 2.85-3.10 (m, 3H), 3.82 (s, 3H), 3.90 (s,



a) 2-r4-(2-Methoxyphenyl)-1-piperidin I nmeth I']-quinoline (Conpound 22A) The
title conpound was prepared as described for Conpound 1C substituting

1- (4-1 ndowglopo3mseer azi ne with 1-(2-nmet hoxyphenyl) - pi peri ¢iCa/EPP1i2B2 cat i on

was carried out by flash chromatography eluting with petrol eum et her-et hyl

acetate 6:4 to give the title conpound 4£3 %. GI. "HNW (8): 1.70-1.90

(m 4H), 2.18-2.35 (m 214), 2.85-3.10 (m 314), 3.82 (s, 314), 3.90 (s, WO
03/031436 PCT/ EP02/11282 -44 2H), 6.78-7.00 (in, 2H), 7.08-7:30 (m 2H),

1 (L 2 3, 420 TR0 SEho b 95230 B 755 G AR (pakD B LoD i ne
(Conpound 2¢B) CqupanGeR2ARdvamiRRhabRedeth) 4 BanBy B ASpif&Rahad bed for

Compound I B (step e) but starting from Conpound 2ZA i nstead of Conpound 1
C. The cr uket ied by flash chromatography eluting with CH2Cl12 -

G 1. 1 R TR T 258 e S if o Sl R0 Wit G CERTRRE T G BBl
210 G} 1- (1 Orcl Bhexanerar banvis 1. 2. 3cdctet T AVas ot 0L e 2oyt gl ) - -
(2 et hoxy FHEORS M GRra it 25 bRt onE Lt i B0 attag et
al ternati vetleeyhphundt5®Bopedsr e (step f) described for the conpound of
Exanple 1 starti ng from Conpound 22B i nstead of Conpound 1B. The crude was

purified bydNMBHOEHrhRLE gmapHy 2630320 gnndih 3d0eh6® tmandih 38-Ed fandi),95: 5

and then w -5%'42 3 [ 0: 20 100:3 affording the title

conpound W%%lg 9 &%Z%H'), %@M)‘Lm’ﬁﬁgﬁgﬁ’ - 16H), 2.20-3.30 (m 10H),

3.80 (s, 3d1), (BEydloRSxanbearbod¥l) 2,3, StctahyirOhifdlite- 23 etk )R- 7. 35 (i n,

6H). Exanple 2 T

1- (7- Benzots nyl)- exanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-y

| met hyl) - PhOgN@EhRSAN thesised by the alternative acylati dure (st i

1- (7- Benzof ur anyl )1@12:0_ 1,‘%%S§?rﬁ-%sésier a%yder%gmanl‘é? ?cge% lé’flﬁf"c“Sr%rSrﬁsyF‘S quefjceﬂrbg(zii ne
for the compound of Example 1 starting from Compound 22B instead of Compound 1B. The

crude was purified by flash chromatography eluting with dichloromethane-methanol 95:5
and then with CH,Cl, — 2.5 N NH; in MeOH 100:2 to 100:3 affording the title compound
(72 %). Oil.

'H-NMR. (8): 1.40-2.20 (m, 16H), 2.20-3.30 (m, 10H), 3.80 (s, 3H), 4.85-5.25 (br, 2H),
6.75-7.00 (m, 2H), 7.00-7.35 (m, 6H).

Example 23
1-(7-Benzofuranyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

a) 1-(7-Benzofuranyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylcarbonyl)-piperazine
(Compound 23A)

The title compound was synthesised following the procedure described for
Compound 1D (step g) but using 1-(7-benzofuranyl)-pipetazine instead of 1-(4-indolyl)-
piperazine. The residue was purified by flash chromatography eluting with petroleum ether —
EtOAc 55:45 to give the title compound (69 %).



(Conpound 23A) The title conpound was synt hesised follow ng the procedure
descri bed for Conpound 1D (step g) but using 1-(7-benzofuranyl)-pi perazine
i nst ead oWob3(dmBsadol yl ) - pi perazine. The residue was pur iPCirgpoby128t ash
chromat ography eluting with petroleumether - EtOAc 55:45 to give the title
compound (69 % . WO 03/031436 PCT/ EPO2/ 14282 -45 1H- NMR (s): 1.60-1.86 (m
1H), 2.10-2.30 (in, 1H), 2.74-3.01 (m 214), 3.26-3.45 (m 4H), 3.62-4.08
(in, 4H), 4.27 (d, 1H), 4.39-4.46 (br, 1H), 6.62 6.81 (m 2H), 6.86-7.05
(in, 2H

07 B o 1L 60 g 2ty 12 2R 80 gt B 2 He 81 gk 36-h5 GPadiihe

(Conpound 23B)4.dien A}, &, YRS Stk PG dsheoPlacadyr e
descri bed for Coﬁnp’ouﬁr[ljd iB gs?ggqh%ﬁééﬁg%gﬁi’géﬁn%ﬁ%?ﬁ%g 876272?522{13’ of
Conpound 1D11hE @adtBué62éasitburified by flash chromatography eluting with
petrol eum gf her j the . title. comound . (62% . 1H NVR (s):
1.49-1.71 ('m 1 75-% 12 Et":“a et ‘ﬁ YIRS DIDGIAZIRG,  on)

2. 77- 2. 98(QdnmouddiR3B%. 40-4.99 (br, IH), 6.48-6.66 (m 2H), 6.72-6.85 (m
2H), 6.91-7.08 (m 2H), 7.09-7.29 2H), . 7.62 (s, 1H). c) .

1- (7-Benzof uran ]i“) -%Q fPWEP%e‘%aénéirgbﬁbgﬁl_%rl fofloymg 41_31% Py é_@ﬁ?i“h@ﬂ i ]e- 2-
yl methyl ) - pbRgo@dal (8 (JB6 b, $dt%s&§r@9ﬁﬁuﬁn&@§Asﬂl&E£@§f 868pbeHd AY Pk tdifiue
alternative acyl ati on procedure described for the corrpgund of Exanple |
(step f) byes pirdiad hgllashobr@mipwephy d¥mg wish petebloin etilorpBidvic §:8.to Ehe the ude
was purifi omat ography eluting with petrol eum ether-ethyl
acetate 6: tc%&%;{o\k%ﬁ?%%ﬂ{.i tle compound (61.5%. Mp. 99.9-104C. 1HNWR (9S):

e e Dl Sl S AR o

(m 2H), 72.69 (hd4Hy,H).40-4 B3 DI E),2748-6.66 (m, 2H), 6.72-6.85 (m 2H3, 6.91-7.08 (m, 2H),
1- (2- Et hyl but anoyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2- yl met hyl Y- 4- (4-i ndol yT) - pi
perazine  A%729%(me 2E0rh6fr s synt hesi sed fol lowing the alternative

acyl ation Hr OCeﬂw-ﬁe%%%ﬁ}h?—iﬂ-cyclohexanecarbonyl-1,2,;4-te&ahydroquinoline-2-
ylmethyl)-piperazine

4o

- 7-% VT_o_;_;z i

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 23B instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 6:4 to give the title compound (61.5%). M.p. 99.9-104°C.

'"H-NMR (5): 0.83-1.99 (m, 11H), 2.02-2.21 (m, 1H), 2.29-2.85 (m, 9H), 3.19-3.89 (m, 4H),
5.03-5.23 (m, 1H), 6.64-6.85 (m, 2H), 7.06-7.27 (m, 6H), 6.72-6.85 (m, 2H), 7.59 (d, 1H).

Example 24A
1-(2-Ethylbutanoyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylatioh procedure described
for the compound of Example 1 (step f) starting from Compound 1B but using 2-
ethylbutanoyl chloride instead of cyclohexanecarbonyl chloride. Purification (flash
chromatography): petroleum ether — EtOAc 6:4. Yield: 88%. M.p. 145-148°C.

"H-NMR (8): 0.61 (t, 3H), 1.05 (t, 3H), 1.20-1.70 (m, 4H), 1.71-1.98 (m, 1H), 2.032.25 (m,
1H), 2.30-2.90 (m, 9H), 3.10-3.32 (m, 4H), 5.18-5.35 (m, 1H), 6.48-6.63 (m, 2I), 7.00-7.32
(m, 7H), 8.12 (s,1H).



for the conpound of Exanple 1 (step f) starting from Conpound 1B but using
2- et hyl butanoyl chloride instead of cycl ohexanecarbonyl chloride.

Puri fi catwom3fsi4ash chromat ography): petrol eum et her - EPOREPS2/#128%i el d:
88% Mp. 145-148C. 1HNWR (6): 0.61 (t, 3H, 1.05 (t, 3H), 1.20-1.70 (in,
4H), 1.71-1.98 (in, 111), 2.032.25 (in,461H), 2.30-2.90 (in, 911),
3.10-3.32 (m 4H), 5.18-5.35 (m 1H), 6.48-6.63 (in, 2H), 7.00-7.32 (m
7H), 8.12 (s, IH. WO 03/031436 PCT/EP02/11282 -46 The foll ow ng conpounds
were synt hesi sed followi ng the above acyl ation procedure starting from
Compound | B but using the appropriate acyl or aroyl chloride instead of 2-
et hyl but anpyd f@lﬁd\@ihg d@néﬁuﬁ@sh Ve @?ﬁh@weapimoﬂwg fikeC @abdvN a%ﬂatdamt PRceduy¥eN
eluting mxtures, afforded the title conpounds. Exanpl e 24A1

1- ( 1- Cycl ofeking feomy Coatreund, 1B bup using theanpaopyigicotyl abpiayk chlosidevinsiepd YL 2= ( 4-

ndol yl') - pi j ), 1 - 3= : [ | Jf L.on:
pet ol eum Grporanddf aploPl paF Ao S FRERIAGRL vEl G i Julfle RGeS
156. 160C. dfFérfvdRhe 8jle cdmp@s.83 (m 14H), 2.85-3.10 (m 1H), 5.00-525 (in,
1H), 5.48-5.65 (in, 111), 5.66-5.81 (m 1H), 6.48-6.61 (m 2H), 7.00-7.30
(m 7H), 8.14 (s, 1H). Exanple 24A2

1- (1- Cycl ohgnhpreaanbonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) -4-(4-indo
| yl)-pi perazine . From 1- cgcl ohﬁa;’)éanecar bonyl chloride. Purification:

pet r ol eum et &yclohes hapylearbenyiyIng.f4-tetrabygropiinelmea?-yimeind)-¢-(4-guidylm p.
167-173C. SiEENNR. (8): 1.02-2.04 (in, 13H), 2.03-2.22 (in, 1H), 2.30-2.80
(m 8H), Zp 1-2.98 (in, 1H, 3.11-3.22 (m 1H), 4.95-5.22 (m 1H),
6.48-6.61 (in, 2H), 7.00.7.30 (m 7H), 8.14 (s, 1H). Exanple 24A3

1- (1- Cycl bonyl -1, 2. 3, A-t. hyd i nol.i ne- 2- hyl,)-4-(4-ind
Oy paBE AR R A AR R P efe PR A it 7
Eg'(t)[igggmiﬁﬂ\m&DHﬁzéE@.@CYiem:EO%.M:i&15'@160@4 6:4:0.2. Yield: 82 % Mp

TH-NMR (5): 1.32-2.83 (m, 14H), 2.85-3.10 (m, 1H), 5.00-525 (m, 1H), 5.48-5.65 (m, 1H),
5.66-5.81 (m, 1H), 6.48-6.61 (m, 2FL), 7.00-7.30 (m, 7H), 8.14 (s, 1H).

Example 24A2 ,
1-(1-Cycloheptanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-(4-indolyl)-piperazine

From 1- cycloheptanecarbonyl chloride. Purification: petroleum ether — EtOAc- 2.5 N NH;
in MeOH 7:3:0.1. Yield: 30%. M.p. 167-173°C.

'H-NMR (5): 1.02-2.04 (m, 13H), 2.03-2.22 (m, 1H), 2.30-2.80 (m, 8E), 2.81-2.98 (m, 1H),
3.11-3.22 (m, 1H), 4.95-5.22 (m, 1H), 6.48-6.61 (m, 2H), 7.007.30 (m, 7H), 8.14 (s, 1H).

Example 24A3
1-(1-Cyclopentanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

From 1- cyclopentanecarbonyl chloride. Purification: petroleum ether — EtOAc- 2.5 N NH;
in MeOH 6:4:0.2. Yield: 82 %. M.p. 150-153°C.



WO 03/ 031436 PCT/ EPO2/11282 -47 1H-NWR (S): 1.30-2.25 (m 10H), 2.32-2.82
(m 8H), 2.96-3.32 (m 5H), 3.11-3.22 (in, 1H), 4.98-5.22 (m 1H)),

6. 45- 6. 6IWOMB/02Hp6 7.00-7.27 (m 7H), 8.14 (s, 1H). ExanplreTaAd118t 1- B
enzoyl -1, 2, 3,4-tetrahydroqui noline-2-ylnethyl)-4-(4-indolyl)-piperazine
From benzoyl chloride. Purification: pet470l eumether - EtOAc- 2.5 N

net hanolic anmonia 6:4:0.2. Yield: 92 % Gl "HNWR(S): 1.78-1.98 (m
1H), 2.30 (dd, 1H), 2.34-2.55 (in, 1H), 2.66 (dd, 1H), 2 69- 2. 88 4H)

t: 750 et SR AT, el el Al Sl b S PSR O,

1 (4 | ndol ¥ by -5%Ada, Qent@mmslslknﬁzﬁ)%(ﬂzﬁm{quglm% iypg:- 2- yhnet hyl ) - pi per a
zine From pent anoyl c¢hloride. Purification: pet rol eum et her - et hyl
acetate-2N NH3 in MeOH 6:4:0.1. Yield: 80 % 1H-NI\/R(s) 1.85 (s, 3H),

1.12-1. 40 1.42-1.72 (in, 3H), 2.16 (dd, 1H), 2.272.82 (m 10H),
3. 10- 3. 22 %M"Hﬁ)@‘mﬁ‘ 98-5.20 (m 1H), 6.48.6.60 (in, 2H), 6.80-6.97 (in,

1H), 7. 00i-{1-Bentayl-1.2:9,4-t8rabsdroguinbdlife-2-foeatipllp4-24-indolyl)-piperazine
1- (1- Cycl ohexanecar bonyl -6-trifluoronethyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yh
net hyl)-4- (4-indolyl)-piperazine a) 2-Methyl-6-trifluoronethyl guinoline

( Conmpound 2% béhzByIXdhldrRie0 Pudfidativh! peoRBL &NdranEI0 AR 2 SNGheth&lY1RaRithdnis 4- 6
g), 37% HCl 9&@ (g;elrgﬂgg and n- BuOH (4.77 m) was heated to reflex; then

cr ot onal defs h9 Gih n-BuOH (1.88 nl) was added dropwi se and the
reaction nilxture was stirred at reflux for 40 mn. After cooling tor.t.
it was dil &i—&Mﬂu(@hll—?{ZG & (n.eN ), A304dd D2 B4-205(@x 3B) 256 (dth ¢HAREDASS
| ayer was

ext ract od U DE 6 S B §3bvatas Hory e feoan ) & B (5 4T e

(Na2st™4) angl7gﬁaml{)§lsqd (¢, dHr yness in vacuo. The crude was purified by
flash

1

Example 24A5
1-(4-Indolyl)-4-(1-pentanoyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine

From pentanoyl chloride. Purification: petroleum ether-ethyl acetate-2N NH; in MeOH
6:4:0.1. Yield: 80 %. '

'H-NMR (5): 1.85 (s, 3H), 1.12-1.40 (m, 2H), 1.42-1.72 (m, 3H), 2.16 (dd, 1H), 2.272.82
(m, 10H), 3.10-3.22 (m, 4H), 4.98-5.20 (m, 1H), 6.486.60 (m, 2H), 6.80-6.97 (m, 1H),
7.00-7.30 (m, 7H), 8.14 (s, 1H).

Example 25
1-(1-Cyclohexanecarbonyl-6-trifluoromethyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-
(4~indolyl)-piperazine

a) 2-Methyl-6-trifluoromethylquinoline (Compound 25A)
A mixture of 4-trifluoromethylaniline (3 g), chloranil (4.6 g), 37% HCI (4.77 ml) and n-
BuOH (4.77 ml) was heated to reflux; then crotonaldehyde (1.89 ml) in nBuOH (1.88 mil)

was added dropwise and the reaction mixture was stirred at reflux for 40 min. After cooling

to r.t., it was diluted with H,O and extracted with EtO (2x30 ml). The aqueous layer was
alkalinized with 37% NaOH (pH >9) cooling with an ice bath, extracted with Et,O (3x60



chromat ography eluting with petrol eumether-ethyl acetate 1:1 to give 3.8 g
(72 %9 of the title conmpound. 1HNWR (6): 2.73 (s, 3H), 7.39 (d, 1H), 7.86
(dd, 1H) ,wB.0023831 (m 3H). b) 2-Bronomethyl-6-trifl uor ecetErp/qusnol i ne
(Conpound 25B) Conpound 26B was obtained in the manner described for
Conpound 5A (procedure a) but wusing 2-nméBhyl-6-trifluoromethyl quinoline
(Compound 25A) instead of 6-fluoro-2- nethylquinoline. The crude was
purified by flash chronmat ography eluting with petroleum ether - ethyl
acetate 8: Znh)0dféd ENa,80,Parld &bofltddt BArPEREUE vacubNend bivke v&.@?ﬂﬂ@&i b&%%%

followed by a partial recovery of unreacted starting materi

4.71 (s, 219promategrapky elutips withoetioleym atharyethyd agolate. lzlltq give 3K9 g (8 %) of the
6-Trifl uoro[m%t%}(rg3 é“ §4-(4-indolyl)-1-piperazinylmeth Il-quinoline (Conpound
25 C) Conpoun 5C'Vias obtained in the manner described for Conmpound 1C
(procedur e '8)}NMR (S)UBWBIQS Gehpnsd, 288 7.86(dadanR.2-80 ah,@ret hyl qui nol i ne.
The crude s purified 151/ flash chromatoglraph eI ut| ng wth petrol eum
ether - et aceBHIROmEs thylg dCompawmi i) (44% . 1H NWVR

(762)32 ;823 (?)I%rl}]ﬁduﬂd Zﬁﬁ)wassobjfﬁngd §17thé Eﬂﬁ;lﬂéi‘)deacé bg@ £§§(501%|§9Lﬂ)§ S%QSp@oc%ﬁu&' ) pue

1-(6-Trifl u@mm-mthym Zrlﬂuatomeﬂfwmuwmgu(@mhpmd22§Abreim§ehd 4f ( a-ﬂunnhez-yl)

Borpound | B CHIBEHE 10 L0%, b b SRR Hi SR B SRR S e SR R ouha.
1C. The cr uterwathybaetdid 84 thyive] ashfiehslorapaghapt uﬂelcu6§a@1d/@4m pfenéwédaum

et her - ethyl acetate 7:3 to give the title_ conpound (46% . 1H NWVR (8):
1. 43-1. 66 (Ph2 Paryal racogary . Gﬂeﬁffeqﬁyﬂlnzlnﬁé@@ 71 (m 4H), 2.80.3.01 (in, 4H),

3. 20297 Uivith: 768 30 49 Ty, M) 7.9P (AR 19,1283 (0ot O 68 (m 31,

7.06-7.24 (in,
1- (1- Cycl olegx anéeﬁmﬁmmetﬁyt-z-ifﬂwmdol@-h-‘plpeﬂa,zﬁlanethjzlbhumhlmbr(ﬁrqgimﬁﬂld ME)2-

| met hyl] -4- The t th
ol ow ny CPEnipdRRG e B B i st B O R 16, (rAsEa B Bincl
of Exanpl e udingCt@ipdund RIB iaktedd bMNY-chlbRMSIBIPOREHe2 PR £ad fad p@tfiﬁéﬂjby flash

03/ 031436 PCT/EP02/11282
chromatography eluting with petroleum ether - ethyl acetate 55:45 to give the title

compound (44%).

"H-NMR (§):2.78-2.92 (m, 4H), 3.18-3.37 (m, 4H), 3.96 (s, 2H),6.49-6.68 (m, 2H), 7.03-
7.22 (m, 3H), 7.26-7.97 (m, 2H), 8.08-8.27 (m, 4H).

d) 1-(6-Trifluoromethyl-1 ,2,344—tetrahydroquinoline-2—ylmethy1)—4—(4—indoly1)-
piperazine (Compound 25D)

The title compound was prepared as described for Compound 1B (procedure ) starting from
Compound 25C instead of Compound 1C. The crude was purified by flash chromatography
eluting with petroleum ether - ethyl acetate 7:3 to give the title compound (46%).

'H-NMR (8): 1.43-1.66 (m, 1H), 1.84-2.01(m, 1H), 2.43-2.71 (m, 4H), 2.803.01 (m, 4H),
3.20-3.41 (m, 4H), 3.45-3.54 (m, 1H), 5.10 (bs, 3H), 6.48-6.68 (m, 3H), 7.06-7.24 (m, 5H),
8.19 (s, 1H).

e) 1-(1-Cyclohexanecarbonyl-6-trifluoromethyl-1,2,3,4-tetrahydroguinoline-2-

ylmethyl]-4-(4-indolyD)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 26D instead of



-49 Conpound 1B. The crude was purified by flash chromatography el uting
with petroleum ether - ethyl acetate 6:4 to give the title conpound (59
% . 1H NWRO(08)31436 00-1.99 (m 11H), 2.11-2.28 (m 1H), 2. P0T&EPEY1283 2H),
2.61-2.83 (m 7H), 3.11-3.30 (m 4H), 4.96-5.17 (in, 1H), 6.45-6.63 (in,
2H), 7.00.7.19 (m 3H), 7.21-7.38 (m 1 9= 7.41-7.59 (m 2H), 8.17 (bs,
1H). Exanple 26 1-(1-Cycl ohexanecarb onyl-6-trifl uoronethoxy-1, 2,

3, 4-tetrahydroqui nol i ne-2-yl methyl)-4- (4-indolyl)-piperazine a)

2- Met hyl - 6- Dorrfploumi dBetThexyraid was pmeﬁédlbyrﬂmsmdhr%ﬁﬁiogﬂpﬁy telliting wRRpekbdumaS

pr epar ed ac to the roced f or conpound 25A but using
4-trifl uoro é}g%lrﬁCF‘iaFfé PRsBiEsy eé‘fﬂe&‘)]ﬁlf’?‘fl}ddé?o/ﬁet hyl ani | i ne. The crude

f t;ymf t W b nd
D6A (42 90 R g e PR M2 I b oo Srh LY R,
Conpound 268 Wek3bbnadisd. 96H5 lﬁémnﬁli)gérﬁefeéi(mbﬁdl) 7967060 GRL, HAI-7.38 (m,

(procedure i.ng r§p]$]u d 2-nethyl-6-trifluoronethoxyqui noline
(Conpound 2 3%@5@2&‘“&@ : I(ﬁffrli{-)Z-i net hyl qui nol i ne. The crude was
purified by flash chromat ography eluting with petroleumether - CH2O 2 7:3
to afford the title conpound (44% acconpanied by a small anount of

2, 2-di br onoHEPMPIE3. ¢ ri f 1 uor onet hoxyqui noli ne. 1H NMVR (8): 4.70 (s, 2H),
7.50-7.70 ( _ [ - . - 4.

6- Trifl uor onm'e% h IOhgxaQéca?b(-%?% lﬂﬁéﬂ)rfepl %erlézi?f %tﬁt q{oﬁmdhnenzo}’hnethyl) 4

( Conpound @Gmﬁolﬁzbmpmmdn«?ZGC was obtained in the sane way as described for
Compound 1C (procedure d) but using Conpound 26B instead of

2-chl ororet hyl qui noline. The crude was purified by flash chromatography
el uting vvi td@ petIM@M@ﬁhﬁbrm@l&&@hmﬁ?ﬁ{ﬁt}@mﬁ@ogﬁdﬁs}g 5 t? gi Xe thg g:stl(e
conpound ( "H NWVR (8 2.70 93 (m 4H), m S
2H), 6.50- 6 lgﬁtl?rfonzmun dzvgsoprenerethaqeding o, thy P%ecwrvéor(mnmmd 25A Pt pging
1H), 8.05-8 %@ﬂl(d?bmgthlbx aAllind- 1§1§’£eélc-f bf h%ﬂﬁ%%ﬁ?}'an&m% Fhé o \g'% P)]jnﬁed by

droqui nol i ne-2- Inmeth -4-(4-1ndol - pl perazine
flash chromatography eluting with CH2C12 to give compound 26A (42 %)

b) 2-Bromomethyl-6-trifluoromethoxyquinoline (Compound 26B)

Compound 26B was obtained in the manner described for Compound 5A (procedure a) but
using compound 2-methyl-6-trifluoromethoxyquinoline (Compound 26A) instead of 6-
fluoro-2-methylquinoline. The crude was purified by flash chromatography eluting with
petroleum ether - CH;Cl, 7:3 to afford the title compound (44%) accompanied by a small
amount of 2,2-dibromomethyl-6-trifluoromethoxyquinoline.

"H-NMR (8): 4.70 (s, 2H), 7.50-7.70 (m, 3H), 8.05-8.25 (m, 2H).

c) 6-Triﬂu0rorﬁethoxy-2-[4-(4-indolyl)-1-piperazinylmethyl]-quinoline (Compound
26C)

Compound 26C was obtained in the same way as described for Compound 1C (procedure d)

but using Compound 26B instead of 2-chloromethylquinoline. The crude was purified by
flash chromatography eluting with petroleum ether - ethyl acetate 6:4 to 5:5 to give the title
compound (44%). '

"H-NMR (5): 2.70-2.93 (m, 4H), 3.20-3.45 (m, 4H), 3.95 (s, 2H), 6.50-6.65 (m, 2H), 7.00-
7.20 (m, 3H), 7.45-7.70 (m, 2H), 7.75 (d, 1H), 8.05-8.30 (m, 3H).

d) 1-(6-Trifluoromethoxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine (Compound 26 D)
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descri bed for Conpound | B (procedure e) starting from Conpound 26C i nstead
of Conpouwo 03@31436e crude was purified by flash chromat ogPaghgpo2/ei2er i ng
with petroleumether - ethyl acetate 6:4 to give the title conpound (29
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Example 27

1-[1-(3-Benzylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyD)-

piperazine

a) 1-(1-Acryloyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
(Compound 27A)

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but using acryloyl chloride instead of
cyclohexanecarbonyl chloride and carrying out the reaction at —10°C. The crude was
purified by flash chromatography eluting with petroleum ether - ethyl acetate - 2.5 N
methanolic ammonia 5:5:0.2 to give the title compound (62%) as a yellow solid. M.p. 147-3
°C.

"TH-NMR (8): 1.60-1.82 (m, 1H), 2.25 (dd, 1H), 2.32-2.89 (m, 9H), 3.08-3.33 (m, 4H), 5.0t
5.22 (m, 1H), 5.65 (d, 1H), 6.40-6.63 (m, 4H), 7.00-7.30 (m, 7H), 8.15 (s, 1H).

b) 1-[1-(3-Benzylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl|-4-

(4-indolyl)-piperazine




(4-indolyl)-piperazine WO 03/031436 PCT/ EP02/ 11282 -51 A m xture of
Compound 27A (0.52 g) and benzylamne (0.71 m) was stirred at 110C for

| h. Afterwomslosraget o 20- 25C, the reaction m xture was di | eCakraz/1128H20. The
pasty which forned was precipitated, extracted with EtOAc (20 m ), washed
with H2O, dried (Na2SO4) and evapor ated-sjo dryness in vacuo. The crude was
purified by flash chromatography eluting wth ethyl acetate - 2.5 N
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A mixture of the compound of Example 27 (0.51 g), ammonium formate (0.32 g), 10%
palladium on carbon (0.25 g) and MeOH (18 ml) was stirred at reflux for 1.5 h.
Afterwards, it was filtered and evaporated to dryness in vacuo. The crude was purified by
flash chromatography eluting with CHCl;— 2.5 N methanolic ammonia 9:1 to give 0.34 g of
the title compound (80 %) as a yellow solid. &

'H-NMR (8): 1.38-1.78 (m, 3H), 2.06-2.23 (m, 1H), 2.252.88 (m, 12H), 2.89-3.08 (m, 2H),
3.10-3.32 (m, 2H), 5.00-5.30 (br, 1H), 6.47-6.63 (m, 2H), 7.00-7.33 (m, 7H). ’

Example 29
1-(4-Indolyl)-[ 1-(3-methylaminopropionyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

The title compound was synthesised following the procedure reported for Compound 27
(step b) but using 40% aqueous methylamine instead of benzylamine and stirring at r.t. in -
DMF. The crude was purified by flash chromatography eluting with CHCL - 2.5 N
methanolic ammonia 92:8 to give the title compound (63 %).

'H-NMR (5): 1.40-1.65 (m, 1H), 1.70 (s, 1H), 2.10-2.25 (m, 2H), 2.30-2.95 (m, 15H), 3.10-
3.31 (m, 4H), 4.98-5.25 (br, 1H), 6.48-6.62 (m, 2H), 7.00-7.28 (m, 7H),.
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The title compound was synthesised as described for the compound of Example 20 but using
phenyl isocyanate instead of ethyl isocyanate and stirring at reflux for 11 h in toluene. The
crude was purified by flash chromatography eluting with EtOAc - petroleum ether - 2.5 N
methanolic ammonia 1:1:0.01 to give the title compound (69.1 %).

'"H-NMR (8): 1.60-1.815 (m, 1H), 2.20-2.40 (m, 1H), 2.50 (d, 1H), 2.62-3.08 (m, 7H), 3.10-
3.50 (m, 4H), 4.48-4.72 (m, 1H), 6.48-6.70 (m, 2H), 6.957.40 (m, 9H), 7.42-7.58 (m, 3H),
8.25 (s, 1H).

Example 32
1-(1-Cyclohexanecarbonyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4~indolyl)-
piperazine

a) 1-Benzoyl-2-cyano-6-methyl-1,2-dihydroquinoline (Compound 32A)

To a solution of 6-methylquinoline (2.83 mi) in CH,Cl, (25.5 ml) was added a solution of
potassium cyanide (4.1 g) in water (10.25 ml) followed by dropwise addition of benzoyl

chloride (4.86 ml). The reaction was stirred at r.t. for 4h, then the organic layer was
separated and the aqueous layer extracted with CHxCl, (30 ml). The combined organic

layers were washed with H,O, 1 N HCI, H,0, IN NaOH, dried and evaporated to dryness in



-53 vacuo. The crude was crystallized fromEOH affording 1.84 g of the
title product (32% . A second anount (0.86 g; 159 was obtained by flash
chr omat ogweph3pas i fi cati on of the nother |iquors el uti n@CEEPN2/pERB ol eum
ether - EtOAc 8:2. "HNWR (6): 2.30 (s, 3H), 6.05-6.14 (in, 114), 6.21 (d,
1H), 6.48 (d, 1H), 6.70-6.89 (m 2H), %583 (d, 1H), 7.27-7.46 (m 5H). b)
6- Met hyl gui nol i ne- 2- car boxylic acid (Conpound 32B) A suspension of 2.7 g of
Compound 32A in 48%HBr (3 M), AcCH (3 m), and H2O (17 m ) was stirred

at reflux for 4 The sol f
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i nst ead of pl{ﬂ)aﬂqo&tiuetkftahﬂdammihmoﬂe m@mdw@smbﬂalmdébﬁﬁg,%%h r esi due vvas

o give t Eéwﬁ%@ic,%%%z A% 5t bt . SR e atg B, "o
(m 4H), 2.@88@q96m 2H), 3.18-3.36 (in, 4H), 367410(|n 4H) 4.23

(dd, 1H), 445451(br 1H), 6.51-6.69 (m 3H), 6.78-6 m}
7.05-7.22 (dn, BBBMethlilsZs 43t8tmlbrdr0q1molln¢=2-carboxylw acid (Compound 2C)

Ilm(afhi/r;j Olpl’t)%e tég (e)mp% was ﬁ cf%%\%g)aﬁt({e%}}'b%ﬁ%y 'ddﬁlﬂoﬂl’?d 1B (step e) starting from -
Compound 32B mstead of Compound 1D. The crude was treated with 37% HCI and taken
up with MeCN (5 ml) to afford, after cooling to 0°C and filtration, Compound 32C (53 %).
'H-NMR (8): 1.94-2.15 (m, 1H), 2.16-2.32 (m, 4H), 2.57-2.91 (m, 2H), 4.15 (dd, 1H), 6.8
7.01 (m, 3H), 7.25-7.69 (br, 2H), 9.31-10.5 (br, 1H) '

d) 1-(4-IndolyD)-4-(6-methyl-1 ,2,;4—tetrahydrdquinoline-Z—ylcarbonyl)-piperazine
(Compound 32D)

The title compound was synthesised following the procedure described for Compound 1D

(step g) but using Compound 32C instead of 1,2,3,4-tetrahydroquinoline-2-carboxylic acid.
The residue was purified by flash chrdmato graphy eluting with petroleum ether — EtOAc 1:1
to give the title compound (73 %).

"H-NMR (8): 1.61-1.86 (m, 1H), 2.08-2.30 (m, 4H), 2.68-2.96 (m, 2H), 3.18-3.36 (m, 4H),
3.67-4.10 (m, 4H), 4.23 (dd, 1H), 4.45-4.51 (br, 1H), 6.51-6.69 (m, 3H), 6.78-6.93 (m, 2H),
7.05-7.22 (m, 3H), 8.15-8.38 (br, 1H).

e) 1-(4-Indoly])-4-(6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine
(Compound 32E) |
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Example 33
1~(4-Indolyl)-4-(1-pyrrolidinecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compouhd of Example 1 (step f) but using 4-pyrrolidinocarbonyl chloride instead of
cyclohexanecarbonyl chloride and chloroform instead of dichloromethane, and refluxing for
8 hours. The crude was purified by flash chromatography eluting with petroleum ether -
ethyl acetate - 2.5N methanolic ammonia 8:2:0.01 to give the title compound (10%).
TH-NMR (8): 1.51-2.21 (m, 4H), 2.22-2.41 (m,1H), 2.58-295 (m, 9H), 3.513.69 (m, 2H),
4.34-4.59 (m, 1H), 6.49-6.63 (m, 2H), 6.79- 7.28 (m,7H), 8.14 (bs, 1H)

Example 34
1-(6-Bromo-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

a)’ 6-Bromo-2-methoxycarbonyl-1,2,3,4-tetrahydroquinoline (Compound 34A)




-55 A solution of 0.36 g of NNbronobsuccinimde in 3 m of anhydrous DV was
dropped into a solution of 0.37 g of

2- i net hoxwyoasisngd - 1, 2, 3, 4-t erahydroqui noline stirred at @CIEPOXit262 2.5 h
at 0-5C and 20 h at r.t. the mxture was diluted with HO (50 nm) and
extracted with Et20 (3x20 m); the orgabi-c | ayer was washed with H20 (3x10
m) and dried (anhydrous Na2SO4). The sol vent was evaporated and the
residue was purified by flash chromatography (petroleumether - EtQAc 9:1)

to afford
1.85-2. 38 ?ﬁ%‘l (%%% ogh %8‘%%%&#&% i3 ?%ﬂax%&o@qgné@ 10 dﬁ%ﬁi@% 38
(s, 1H), 6.sdtionlof DY, g 3f 2@ncthdycqrbony2H)2,3,Biterahydroquinoline stirred at 0-5°C. Afte
GBrom)ZhdoxmehI 2,3,4-tetrahydro | i.n

m xture of 2(%5 é‘ (1% b @éd’ugﬁd gt mi M &Eﬁ%{; %&%@%ﬂﬁ%%o&éﬁrﬁe é\“flch M
Li !(3H4 ![ nd h‘(%tézséhl %fﬂ%doréﬁmé 1dyer K viasBedNwitlliH,0t (edl(v\/tﬂlj‘laﬁdﬁﬂhc{cﬁ@nhjfc)rownd
extracted wi

x20 The organic_ | ayer wa d dr ou
Na2S04) andNaeb@polhe salvens wymgat%anﬂg@a gesidye V@W&Wﬁ %ﬁyzﬁa%l %@Bf\{ﬁogy&l’ f

the titl
2H)e '3 - %%?@%%%%(ﬁ&& 1)1!5*53%6 b g(%a ‘§58%f ftQm(J%ﬁhd §, as %‘}3 ﬁgry%bo@i(a rn( m
2H) c) 6- Brgmagk (&dpmmsl @i, 2F3, zteoetgoa(hyamqwm 3H, S(MQ)andlEMeﬁ& nt o

a stirred mxture of 0. % of Conpound 34B, 0.20 g of imdazole, 0.40 g of
PhP and 3 (mlfﬁfﬂ‘%l(‘ﬂrelr}\@ 7 R/Qd\ﬂ(ls%ﬁ was added at 0-5C during 15 nin, 0.36

g of 12. The mi > 'ollnEnun63t4B fOl’ 1 h,
treated with aqg.—Na rac é%anl C
| ayer was \Maﬁhzddrmﬂ(mbg Dﬁ@pmdpm@&%ﬁhymfcmb}’m 35%9-6 1@/&801}46&1 4%

dryness in s }sﬁgfj{g gfrg for% dﬁ’lﬁteﬁ.v@%l{#’betsé’fml %@te@%@]@%ﬂp%%%@

and used w rcatironin next teaction step

(6): 1.63- 3ni}STHe st ddi 1ay3r &8s &iQD(afingdr@id)Nd,S0DEnE e@dpofaRer tozkdynesSimdBed B5

E: 2: é::?) ’ dl%fo(r)c?(-)g'léo(Sg t%%) O%H%lé tit?é gfgm}goctll’nd]ép;ﬁ oi?' 95-7.20 (m 2H), 7.40-7.80
6- Br ono- 2- {i lg&ni@%ollyds)_z do @ﬁegﬁ;@m bgmﬁﬂ} 3,8, 33354(2@8}&)*1}4(:00@4165 ]Em@d i ne

(Conmpound 3 rred m'xture”of 0. Compound 34C, 0.6 nl o
anhydr ous DV, 6@04& 1H), 695- mm%ﬁd 0. 29 (1 39 Mol ) of

rlﬂ §4a:’lgdgl(tc‘b)acfl A 9“'“:’ B c et € r . ST vv- W M%WHE?) "0 (50
Into a stirred mixture of 0.31 g of Compound 34B 0.20 g of imidazole, 0.40 g of PhP and 3
ml of toluene - MeCN (5:1) was added at 0-5°C during 15 min, 0.36 g of L. The mixture
was stirred at 0-5°C for 15°, then at r.t. for 1 h, treated with aq. NaS»0;3 and extracted with
EtOAc (3x20 ml); the organic layer was washed with brine, dried (anhydrous Na,SOy) and

evaporated to dryness in vacuo to afford 0.76 g of a mixture of Compound 34C and PhsPO
and used without further purification in the next reaction step.

"H-NMR (8): 1.63-2.15 (2m,1H), 2.58-2.90 (m, 2H), 3.10-3.35 (2m, 2H), 3.35-3.55 (m, 1H),
4.05-4.40 (b, 1H), 6.40 (d, 1H), 6.95-7.20 (m, 2H), 7.40-7.80 (m, 8H).

d) 6-Bromo—2-[4—(4—indoly1)—1-piperazinyl]—methyl]-l,2,3,4—tetrahydroquinoline
(Compound 34 D)

A stirred mixture of 0.76 g of Compound 34C, 0.6 ml of anhydrous DMF, 0.45 ml of
DIPEA and 0.29 g (1.39 mmol) of 1-(4-indolyl)-piperazine was heated at 115°C for 4 h,
diluted with H,O (50 ml) and extracted with Et;O. The organic layer was washed with H,O
(2x10 ml), dried (anhydrous Na,SO4) and evaporated to dryness in vacuo. The residue was




(2x10 m), dried (anhydrous Na2SO4) and evaporated to dryness in vacuo. The

resi due was WO 03/031436 PCT/ EP02/11282 -56 purified by flash

chr omat ogwaphgp3pet rol eum et her - EtOAc 7:3) to afford 0. 2CTEP05012829 of

the title conpound as a dense oil. "HNWR (6): 1.40-1.70 (m 1H), 1.80-2.00

(m 1H), 2.35-3.00 (m 8H), 3.10-3.70 (nrP6-511), 4.55-4.90 (b, 1H), 6.40

(d, 1H, 6.50-6.70 (m 2H), 6.95-7.25 (m 5H), 8.05-8.35 (b, 1H). e)

(1;f(6 Bglolm)I | - cycl ohexanecar bonyl -1, 2, 3, 4-t etrahydr oqui nol i ne-2-yl nmet hyl ) - 4-
- I ndoly D

fol 1 owi ng’ hinef FL AEUT udfion E%fg&%%?%?ﬂaeﬁ??‘ﬁ%ﬁ?? B e e omabung

of Exanpl eﬂﬂeﬁﬂ;& epnpound 8s alger(shloﬂr oforminstead of dichloronethane, and

fl
(pet ol eum BrNRR e el gl 136 FaBBTp g HDrEs T 0D SR Bycth G hash 380 o,
ivory vitr Q;%S%ED@'(B QHC}OUZLO\&@ 1@)6 5@%35(1% ﬁ@) 6@5 712£H}m 524)990&8235 ((bmlH)LH)

2.20-2.85 (m 20 (in, 1H), 6.45- i(|n
2H), 6.85-%)20 (In6-Badmo- chomﬂﬁcanbpm-192&4-t¢£raimdxoﬁumolmﬂ-yhmt

1-(1-Cycl ohegﬁggcar bonr)él 1,2,3,4- tetrahydroqw nol i ne- 2-vyl rret hyI) 4- (4- fI uor

0-2- met ho razi ne a)

1- Cycl ohexanraaldamgourd hxxad mmpﬁrﬁtfhyh Chpo8ndi 3412 tfolkdwidg drpualtennative a¢xdatigiound

35A-A) Int | ut
) ohex ARy e ddon T asenoud af Samrs | f5ieoD B Saraloam pgigdst |
anhydr ous 3@1@%&&1&3 Shil T F@RixRE @G VWRSHoUFOPPRS debitiid uwad oneifiedr weﬂ(aéh’t 5

of a . . The reaction m xture was stirred at 0C } for
h ; after mrMmatogralVla'S(PG’aglﬂﬂmﬁéhﬁ}? —t0dvor T 3Byl ading dretitla-gomponnd é?é Phis ed
wth Et OAcee\(?2x500 rréé)u S(;Iigie organic layers were washed with H2O dried
(Na2S04) tlté ? ryness in vacuo and purified by flash

chr omat Ogrdplhmm (et OQSW(IG’(HQGTZHQIZEMQDIQQ; 1H), Bt20AL 85 (m, §1d), §i0Pe3.43 (18, 41, (69

a3 55 (a5 2By SRS 4shon i 218) 65575 Gb e S0z B 280 ey

7.05-7.35 (m 4H)

Example 35A

1-(1-Cyclohexanecarbonyl-1,2,3 A-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine

a) 1-Cyclohexanecarbony1—2-hydroxymethyl-1,2@,4—tetrahydroquinoline (Compound
35A-A |

Into a solution of methyl 1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-carboxylate
(19 g) in anhydrous THF (210 ml) stirred at 0°C was dropped lithium borohydride (31.5 ml
of a 2M sol. in THF). The reaction mixture was stirred at 0°C— r.t for 6 h; afterwards, it
was cautiously acidified by adding 2N HCI and extracted with EtOAc (2x500 ml). The
organic layers were washed with HO, dried (Na2SO,), evaporated to drynessin vacuo and

purified by flash chromatography eluting with petroleum ether - EtOAc 6:4 to give 11.8 g

(69 %) of the title compound .

'H-NMR (8): 0.80-2.00 (m, 11H), 2.30-2.85 (m, 4H), 3.32 (dd, 1H), 3.60 (dd,1H), 3.95
4.20 (br, 1H), 4.70-4.92 (m, 1H), 7.05-7.35 (m,4H)

b) 1-Cyclohexanecarbonyl-2-formyl-1,2,3,4-tetrahydroquinoline ( Compound35A-B)

9.2 ml of DMSO was added over a period of 15 min to a solution of freshly distilled oxalyl
chloride (5.65 ml) stirred at—60°C in anhydrous CH,Cl, (100 ml). A solution of Compound



b) 1-Cycl ohexanecarbonyl -2-fornyl -1, 2, 3, 4-t et rahydr ogui nol i ne
(Compound35A-B) 9.2 m of DVSO was added over a period of 15 mn to a

sol uti on wb oBroeshé y distilled oxalyl chloride (5.65 m) ®Crmrediasz 60C in
anhydrous CH2C12 (100 m ). A solution of Conpound WD 03/031436

PCT/ EP02/ 11282 -57 35A-A (11.8 g) in C#¥& 2 (100 ml) was dropped into this
m xture and, after 5 mn stirring at the sane tenperature, TEA (35 nml) was
added dropwi se. The reaction m xture vvas allowed to warmto OC during 3
h.; after S I e gerand st Rinlstirdh NatOH
and extraw?g‘gA( ]hg %&%@?h?géa%“&g ‘ﬂgrﬁgaﬂ#?é%%gﬂ@’ gl\/\E/lg,reStwashe év\\nath
H2O, dri edqe(slhlaﬁ?o@ﬁi)era’mveaﬁ"(ﬂﬁa(?édnt) ovad ra;idmtscbopww ddhgocastian puxture wek Blpwedash

o of e 1 piem G tico AHne B Rer e o anchs b aigifigtnb0 it sdining (55
411), 2. 837\PNEOH dr extited %th&:}({z@g (2kB00 ml)7TRBorgadR layans whirh ywasheB OvifistlQH)

c) . .

1- (1- Cycl oIdei%ér@ézﬁ(hén9Y3P9Taied3t°4d¥Yélﬁ$SaWyWH€|Lﬁnﬁoﬂ"i“rf@deWIﬂﬁﬂ} floTaReraPY | yor
0-2- et hox Shagide %@ﬁﬂeﬁ@@cﬁl Shnd 4 g) and
1-(4-fluor oxxg‘ggrewﬁl)d) eBJO% eny ?é?pl]%gégglsz’(r)\%%\}eqq pfg (Qp:%?\ CHC13 15) .

wer e added 'HodVRNMYT omezwmhpmmymmsl @n?.alH@;)z 834d.03a@wt § ), échSd(d(do 154
m). The solution was stirred at r.t. for 3 h, maintai ned overni ght
resting, péered’ (fﬂi‘gﬂrl?éo(@d}ﬁi . alkalinised with 1 N NaOH and extract ed
wth EtOAC (2 Xx139. @clohexa}leearﬁ&w1[2@@4%@awraqmwﬁfesz-weﬁlyvmheﬂumm H20,
dried (Na2 ) and the solfvent was evaporated under vacuum The crude was
purified bwmy eluting with EtQAc-petrol eum ether-2N NH3

oTsb5r3 (i i Sk SaRh B SLNIE fih FapOTheniAD)
492 512 (@7 ghHh, CIBCH8G- BI)6&: i(ti, nwer2 Hyldeds sodfung t@@:e(qub@fpl)ydr@eg(g-’li Boardm

"1 . par al REFC SRR ERRD:TLRE P BHOBSIR AT oY Bl el s syd g rSAiEl, ©

chl orof or "Bp@ﬂlqd"fﬁtb RGO (38 rRPPNERhised Qithli N BeH ol dx&ﬁéte@dntthtOAc (2 x 30 mi).
1- (4-f 1 uor O- 2- met hoxyphenyl) - pi perazi ne. After havjn al i n%gglgsgd' | ut ed

with cHd zrharmmbm\mgam@ Fyerqiiese orshesy with £h. drigrh a@ p&#at ed
E gl u eg{ ygﬁss Io?ate@%ﬁgerav%%uﬁlgeTﬁé UlRle RS ﬂ\frﬁgdbﬂ/ ﬁisﬁ%&ﬁﬁt@ﬁfﬁﬁ@gélﬁﬁﬁy with
EtOAc petroleum ether-2N NH; in MeOH 1:1:0.01 to give 0.13 g (74%) of the title

compound.
'H-NMR (5): 0.82-2.18 (m,11H), 2.21-2.85 (m, 9H), 2.86-3.10 (m, 4H), 3.83 (s, 3H), 4.92
5.12 (m, 1H), 6.486-6.66 (m, 2H), 6.78-6.90 (m, 2H), 6.98-7.30 (m, 4H).

The following compounds were similarly synthesised (Ex. 35A — step ¢) in a parallel
synthesis fashion using dichloromethane instead of chloroform and using the appropriate
piperazine instead of 1-(4-fluoro-2-methoxyphenyl)-piperazine. After having alkalinised,
diluted with CH,Cl, and removed, the aqueous layer the organic layer was evaporated to

[dryness in vacuo and the crude purified by flash chromatography (eluent shown):

Example 35A1
1-(1-Cyclohexanecarbonyl-1,2,3 /A-tetrahydroquinoline-2-ylmethyl)-4-(2-methyl-4-indolyl)-

piperazine



anpl e 35A1
(1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- net hy
- 4- 1 ndolwb)os/opisper azi ne WO 03/ 031436 PCT/ EPO2/ 11282 - 58PCHEIEMI2/11282

(2-met hyl -4-indol yl ) - pi perazine. Flash chromat ography: CH2C 2- MeOH:
95-5. Yield: 89% 1H NWR (6): 0.79-2.01-§84 1114), 2.05-2.22,(m 1H),
2.30-2.88 (m 12H), 3.00-3.32 (m 4H), 4.95-5.25 (in, 1H), 6.20 (s, 1H),
6.55 (d, 1H), 6.90-7.32 (m 6H), 7.78-8.00 (brs, 1H). The starting
pi per azi ne t a) 2-Methyl-7-am noi ndol e ( Conpound
35A1- A) Toﬁgagloll @trlg%tﬁ g?%%m@ hg’pﬁ?glm tzm ndol ey(N Moskal ev et fatl ™
Tet r ahedr oFldskichengtdtaphy3 TH, 33 MeOH1999) Yieldt 88%g) and Ni - Raney (40 ng) in

Cuspensi on SENSR@Tbr-41 (PobltBacHipae (ndifh 1t 88 Cor 195 a T BRibn o

evapor at ed C \ d
vaahed it FFDE BB MRS NG 11BERa AR, 650 T E SHB RS R e
resi due vvaﬁ‘he[statrmﬂg]ga;iexbgmé Mashbtaimad)mafOﬁgwmghy (CH2C1 2-2N NH3 in I\/EC]-I 97: 3)
gozgl Zesg ?ﬁ .(zgﬁe/amf)&-@mmom ‘U‘J@ Ccaf;ggggg HN'e\s/Rn(zb%ddz iflffi)(s 63:;)5 (dd,

ot—1Im) ,

1H), 7. 75- 1093 scﬂbﬂion &ﬂl-)mé@hylﬁ- ﬁl&ohﬁblhm Maskslov wl 3L; PerpeHediinnke S0t GANEH

v ochl or A (B9OPI5GYA B et HisRparh (FQmde: OSBRI ARG BB CBAe RS,

1, 2-di chl
At er : g o0 Iolr ﬁgeﬂl? eafﬁﬁ the %S)Jltﬂ@dﬂ\ 3%@1>§ﬁﬁ %Itlrre& %15411 )Tgéﬂi&tdm;v%mfgfegegg%? aBEQ F][ké@ h.

organic | ayelwembasavalapaﬁeatlﬁwelawdcm e"Ehe( Naﬁlsw%a sodvedptr £l G0 whyprds.

e o ade SR A W0 Mg VLBR, B O, AR Rl el el 7. 9
(m 8H), 6pddifiésbilkhsh Ehrbmafodehphit mﬂzﬁz-mm&n(mom7 3) 13.28& B6Dg (§196) dH) .

Exanpl e 35A2
the title compound.

Ex
1

|

1

TH-NMR . (8): 2.48 (s, 3H), 3.21-4.32 (br, 2H), 6.05. (s, 1H), 6.41 (dd, 1H), 6.78 (dd, 1H),
6.95 (dd, 1H), 7.75-7.93 (br, 1H)

b) 1-(2-Methyl-4-indolyD)-piperazine (Compound 35A1-B)

A mixture of Compound 35A1-A (0.62 g), bis(2-chloroethyl)amine hydrochloride (0.7 6g),
potassium iodide (0.35 g) and DIPEA (0.8 ml) in 1,2-dichlorobenzene (Sml) and n-hexanol
(0.5ml) was heated at 190°C for 3h. After cooling at r.t., EtOAc (30ml) and 1M NaOH (20
ml) was added; the organic layer was separated and dried (Na;SOy) and evaporated to
dryness. The crude was purified by flash chromatography (CH;Cl>2N NH; in MeOH 97:3)
to give 0.43 g (47%) of the title compound.

TH-NMR (8): 2.46 (s, 3H), 3.02 (m, 8H), 6.31 (s 1H), 6.55 (dd, 1H), 6.927.08 (m, 2H),
7.83-8.01 (bs 1H).

Example 35A2
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-phenylpiperazine

From 1-phenylpiperazine (commercial)

Flash chromatography: petroleum ether — EtOAc 70:30. Yield: 43%.



1- (1- Cycl ohexanecarbonyl -1, 2, 3,4-tetrahydro

qui nol i ne- 2-yl net hyl ) - 4- phenyl pi perazi ne From 1- phenyl pi perazi ne

(comrer civabD)o3Bs@sh chr omat ography: petrol eum et her - Et OA®CTEP8D112%% el d:
43% WD 03/031436 PCT/EP02/ 11282 -59 1H NWR (8): 0.82-2.18 (m 11H),
2.02-2.18 (m 1H), 2.20-2.82 (m 9H), 3:-¥-3.22 (m 4H), 5.00-5.25 (in,
1H), 6.75-6.98 (m 3H), 6.99-7.32 (m 6H). Exanple 35A3

1- gl- qllgzl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ) - 4- (2- et hox
ypheny i = I [ o I ash
chr omat ogr aphy cg? @egmgé(ﬁglﬁi Q%%%%w%’:l) Q%@ezl'i%z %4% ’grlr-jl-gliﬁ/szad(ml 4Iﬁ)
0.78-2.18 (r00- SLzHim, MY 6.76t6.98¢),, 31D, 2.89-2.38%m( ﬁﬁ) 911), 2.943.22 (in, 4H)
4.08 (g, 2H), 4.95-5.25 (m 1H), 6.75-7.02 (in, 4H), 7.03-7.32 (m 4H) .
Exanpl e 35A4

1- (1- Cycl O@)&ﬁfiﬂ&@g’mnw 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl ) -4- (2, 5-

di i net hoxyphen pi perazi ne From 1- 5-di net hoxyphenyl i perazine (J
O e T (2 L oYy Ja Puperzinie. O
50:50. Vi e%}%em%%o IH-NWR (8): 0.75-2.20 (in, 12H), 2.25-2.80 (m 9H),

2.88-3.15 , 3.78:3,80 (2s, 6H), 4.95-5.25 (in, 1H), 6.40-7.06 (in,
2H), 6,78 (d: IH), 7.03-7.32 (m 4H) Exanpl e 35A5

1- (1- Cycl ohexanegar.bon

ydr oqui nol i g @Mﬁ\ﬁﬂ-}@ R‘%érézn?ﬁ %ﬁﬁpﬁrc%énzof uran- 7-yl) - pi perazi ne From
1-(2, 3-di hmsﬁla%mi%g&%ﬂy ip)ﬂrdleﬁhléﬂfeazﬂﬂf@Aé F7o: 3&ere1cgan%et al ., Tetrahedron
Letters, 9, 2219 % 998)). Flash chromato pg et rol eum_et her -

Et OAc 70: 30H-NMB @): BEL. IBHANRH).6.45 G, TH), 2.2852.8n(myg %}32%2@8’041%%(’:08%0,

7 b bt B e, o o S On

Example 35A4
1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-

‘dimethoxyphenyl)-piperazine

From 1-(2,5-dimethoxyphenyl)-piperazine (J. Med. Chem. 29, 630, 1986)

Flash chromatography: petroleum ether — EtOAc 50:50. Yield: 56%.

TH-NMR (8): 0.75-2.20 (m, 12H), 2.25-2.80 (m, 9H), 2.88-3.15 (m, 4H), 3.78;3,80 (2s, 6H),
4.95-5.25 (m, 1H), 6.40-7.06 (m, 2H), 6,78 (d; 1H), 7.03-7.32 (m, 4H).

Example 35A5
1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4- (2 3-dihydro-

benzofuran-7-yl)-piperazine

From 1-(2,3-dihydrobenzofuran-7-yl)-piperazine (F. Kerrigan et al., Tefrahedron Letters,
39, 2219-2222, (1998)).

Flash chromatography: petroleum ether — EtOAc 70:30. Yield: 86%.

TH-NMR (8): 0.75-2.20 (m, 12H), 2.20-2.80 (m, 9H), 2.90-3.30 (m, 6H), 4.58 (t, 2H), 4.9¢
5.25 (m, 1H), 6.40-6.90 (m, 3H), 6.95-7.20 (m, 4H).



-60- Exanpl e 35A6

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- (5-fl uor
0- 2- i netWoxXgpbesyl ) - pi perazi ne From PCT/EP02/11282

1- (5-fl uoro-2-ret hoxyphenyl)-pi perazine (US 4585773) Fl ash chromat ography:
petrol eumether - EtOAc 6:4. Yield: 32%60tH NVR (6): 0.75-1.99 (m 11H)
,2.01-2.18 (in, 1H), 2.28-2.80 (m 9H), 2.89.3.11 (m4H), 3.81 (s, 3H,
4.92-5.21 (in, 1H, 6.55-6.78 (m 3H) 7.05-7.25 (in, 4H). Exanple 35A7
1-(1-Cycl o% ?ecgg[%)nyl -1, 2,3, 4-tetrahydroqui nol i ne-2-yl met hyl ) - 4- (2- et hy
| phenyl ) - piperazine From 1-(2-nethyl phenyl) - pi perazi ne(comrercial). Flash
chr omat ogr aghyCycldieQfmc@banylMi, 23 d-tetPhydrodidndlifR-2-Smetly I Bo(I-flRgrot2q  11H),

2 oo 2.21 22-2.95 (m 18H), 4.965.22 (in, 1H), 6.95-7.06 (in,
7.08- gﬂ“’%@"é’ﬂ)‘ené’%m@{%e 35A8 1 - (1 -Cycl ohexanecar bonyl -

2 3, 4- t ek @hY S%&Hr@@hhé’cﬁm&pﬁéﬂﬂf— }z!ér)mﬂe (U5 4585773)

tr| fI uor onet hgﬁ&oenyl ) - pi perazi ne .

1-(2-trifl &gs matqgienhy| petmlwﬁkﬁrn@t@é@%ﬁ@ﬁlél J2%H NVR (6): 0.8-2.2
ol o BRIy 440 o534, 115h) 3% P 6 e Shs-2 5o G52 4981 A 4,

1- (1- Cycl oBexaBeardy, honyd.2 (2, 131)46.5 8461 78Nyt BHY Ti0ded. 2 hen,2HY)| net hyl ) - 4- (2, 4-dic
hl or ophenyl ) - pi perazi ne From 1- (2, 4-di chl orophenyl) - pi per azi ne
(comrercial) Flash chromat ography:- EtQAc 7:3. Yield: 77% 1H NWVR (6):
0.8-2.2 (Mpxdatde38425-3.1 (m 12H), 50525(m1H) 7.00-7.65 (in, 7H).
WD 03/ 031436 PCT/ EP02/ 11282 -61- Exanp

1- (1- Oycl oReit efbehesmreparbonyd- 122, 3!,-4tt@ﬁhé{ﬁlgﬁdﬁmqm%%b’lm%h}é) %(%ﬁqﬂwlgheaﬂ@*z hydr o
xyphenyl)

piperazine

From 1-(2-methylphenyl)-piperazine(commercial).

Flash chromatography:- EtOAc 8:2. Yield: 25%.

"H-NMR (8): 0.80-1.99 (m, 11H), 2.00-2.21 (m, 1H), 2.22-2.95 (m, 18H), 4.965.22 (m,
1H), 6.95-7.06 (m, 2H), 7.08-7.20 (m, 6H)

Example 35A8
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-(2-
trifluoromethylphenyl)-piperazine

From 1-(2-triﬂuoromgthylphenyl)-piperazine (Commercial)
'TH-NMR (8): 0.8-2.2 (m, 13H), 2.23-2.95 (m, 12H), 4.95-5.2 (m, 1H), 7.00-7.65 (m, 8H).

Example 35A9
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-dichlorophenyl)- -

piperazine

From 1-(2,4-dichloropheny!)-piperazine (commercial)
Flash chromatography:- EtOAc 7:3. Yield: 77%.
TH-NMR (8): 0.8-2.2 (m, 13H), 2.25-3.1 (m, 12H), 5.0-5.25 (m, 1H), 7.00-7.65 (m, 7H).



pi perazi ne From 1-(2-hydroxyphenyl)-pi perazine (comercial) Flash

chromat ography: petroleumether - EtQAc 7:3. Yield: 82% 1H NWMR (8):

0.72-2. 12wW0i0oa/03m3¢) , 2.23-2.85 (in, 13H), 4.96-5.23 (in, PHI/EPE2/TBR8E.95 (m
2H), 7.01-7.30 (in, 6H). Exanple 35A11 1 -(1 -Cycl ohexanecarbonyl -

1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl et hyl ) -41(2- i sopropoxyphenyl)- piperazine
From 1-(2-isopropoxyphenyl)-pi perazine (Martin, GE et al., J. Med. Chem
32, 1052-1056, (1989)). Flash chromatography: petroleumether - EtOAc 7: 3.
Yield: 77% 1H NWR (6): 0.76-2.11 (m 18H), 2.21-2.84 (m 9H), 2.89-3.14
(m 4H), 4.49-4.69 (m 1H), 4.94-5.21 (in, 1H), 6.80-6.92 (m 4H),

7.03-7.29 (Eﬁmﬁ@BSA@anpl e 35A12
1- (1- Cycl ohexanecar bonyl - 3, 4-tetrahydroqui nol i ne-2-yl nethyl)-4-(2-fluor

0-5- met hyl bﬂeﬁyclyh@qap@ad?pnﬁlel BAdnietralydraquingtise 8- imetypRedroyphgwbazi ne
(WO 01/ 0576& er?%hg{lent petroleumether - EtOAc 7:3. Yield: 46% 1H NWR (6):
0.78-2.18 ( , 2.20-2.85 (m 12H), 2.95-3.15 (in, 4H), 4.97-5.23 (in,
1H), 6.62-6.80 (m 1H), 663692(m 2H), 7.02-7.25 (m 4H). Exanpl e 35A13

WO 03/ 0314&[26er chléﬁ%%l 11282

1- (1- Q/cl oHER BN AP B RHPAgYS) %‘Pifa%lB?F"é?H’;l}‘?:ﬁr‘E}a%. nol i ne- 2-yl met hyl ) - 4- (2, 3-di m
et hyl - 4- Irmgdhydt&mﬂategﬁﬁy petrdib @i ethet 2818 Al mt‘hﬁélcr 429sndol yl ) - pi per azi ne

Fl ash chronlato etroleumether - EtOAc 6:4. Yield: 56% 1H NWVR (8):

0.78-2.20 (HN 8) 0.722.12, (g 18H), 2125-5.85 fmgIRID), 49653 @H)LH)50.B3-6958 (i n,
lH) 658 %@7%%01@ .92-7.02 (m 2H), 7.04-7.32 (m 4H), 7.65-7.81
(b I'n

start 'erazi ne was obtai ned as follow ng:
Example 35A11

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

isopropoxyphenyl)- piperazine

From 1-(2-isopropoxyphenyl)-piperazine (Martin, G.E. et al.,J. Med. Chem. 32, 1052-1056,
(1989)).

Flash chromatography: petroleum ether - EtOAc 7:3. Yield: 77%.

'H-NMR (8): 0.76-2.11 (m, 18H), 2.21-2.84 (m, 9H), 2.89-3.14 (m, 4H), 4.49-4.69 (m, 1H),
4.94-5.21 (m, 1H), 6.80-6.92 (m, 4H), 7.03-7.29 (m, 4H).

Example 35A12
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-fluoro-5-
methylphenyl)-piperazine

From 1-(2-fluoro-5-methyiphenyl)-piperazine (WO 01/05765)

Eluent: petroleum ether - EtOAc 7:3. Yield: 46%.

'H-NMR (8): 0.78-2.18 (m, 12H), 2.20-2.85 (m, 12H), 2.95-3.15 (m, 4H), 4.97-5.23 (mn,
1H), 6.62-6.80 (m, 1H), 6.63-6.92 (m, 2H), 7.02-7.25 (m, 4H).

Example 35A13



a) 2,3-Di nethyl-7-am noi ndol e (Conpound 35A13-A) The title conpound was
prepared as descri bed for Conpound 35Al1-A starting from 2, 3-

di et hyl -worBwsmBdandol e (N. Moskal ev et al, Tetrahedron LetPCE#rEPOZ01282
5395-5398, (1999)) instead of 2-nmethyl-7-nitroindole. The crude was
purified by flash chromat ography el uting62-w th petrol eum et her-et hyl
acetate 7:3 to give the title conpound (70%9. "HNWR (6): 2.31 (s, 3H),
2.49(s 3H), 3,85-4.21 (br, 2H), 6.27 (dd, 1H, 6.70 (dd, 1H, 6.94 (dd,

1H), 3 ( ound
SoAL3. B) e ‘F’Eﬁ?‘éﬁeé%‘?@ﬁ%rgéﬁyllmllaég%ﬁ%a IS adnhdE9nledTPURE A hl%#d%gﬁl B
starting fﬁﬁumylpﬁ{mmﬁﬂ 35A13- A instead of Conpound 35Al1- A The crude was
purified by flas chromat ography eluting with CH2A 2-2N NH3 in MeOH 97: 3
to give the title conmpound (43%. 1HNWR (6): 2.30 (s, 3H), 2.43 (s, 3H),
%. gg g éé %Fg&mqt%?) @in?é%h;ﬂ%»m&é‘l%ﬁﬁae%r@- 75 (m 1H), 6.91-7.09 (m 2H),

1- (1- oycl oIF@shnbmrameWhﬁp@rCBeMn@@W-eﬁt@@ﬁcﬁ%ﬁﬁdﬂl PE62-y| met hyl ) - 4- (2-chl or

017 05765 LASHECDDRERT7A R, UL T 2im e AEH 2RAER @ BB TR o
03/ 031436 R/ EB’Q%/ﬂJ(aﬁZH) @@2 Fi92 MR A$)7.0407.82 an,24H)m7 633491, (b2.128- 2. 75 (m

8H), 2.8-3.2°(m 4H) 21(m1,660 .80 (m 2H), 7.00-7.30 (m
5H) . Exanpl e 35A15

1-(1-Cycl o W%ﬁ&&m;“%s tg-ngggsr@,m; n%qui nol i ne-2-yl met hyl ) - 4- (5-f 1l uor

0-2- nethylp perazine From1 or o- 2- et hyl phenyl ) - pi per azi ne.
Fl ash chrormt ogr?a}aﬁmnethglﬁ-einawmdelwm:@ Yield: 18% 1H NWVR (6):

0.8-2.15 ( 2.15-2 25 2. 30-2 in 1 4945, i R,
1H), 6. 58r:?é'x %tg f% 02111361 was’ }Hggd;ecggs) ii?%crl fo?%Oanoun&‘%EQ\I-f st%ﬁln% g&n(i,@-

dlmethyl -7-nitroindole (N. Moskalev et al, Tetrahedron Letters 40, 5395-5398, (1999))
instead of 2-methyl-7-nitroindole. The crude was purified by flash chromatography eluting

with petroleum ether-ethyl acetate 7:3 to give the title compound (70%).

TH-NMR (8): 2.31 (s, 3H), 2.49 (s, 3H), 3,85-4.21 (br, 2H), 6.27 (dd, 1H), 6.70 (dd, 1H),
6.94 (dd, 1H), 7.48-7.73 (br, 1H)

b)  1-(2,3-Dimethyl-4-indoly})-piperazine (Compound 35A13-B)

The title compound was prepared as described for Compound 35A1-B starting from
Compound 35A13-A instead of Compound 35A1-A. The crude was purified by flash
chromatography eluting with CH,Cl-2N NHj; in MeOH 97:3 to give the title compound
(43%).

'TH-NMR (8): 2.30 (s, 3H), 2.43 (s, 3H), 2.95-3.21 (m, 8H), 6.31 (s, 1H), 6.62-6.75 (m, 1H),
6.91-7.09 (m, 2H), 7.63-7.86 (br, 1H).

Example 35A14
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-chloro-5-

fluorophenyl)-piperazine

1-(2-chloro-5-fluorophenyl)-piperazine (WO 01/05765)
Flash chromatography: petroleum ether - EtOAc 8:2. Yield: 25%.



The starting piperazine was prepared as follow ng: a)

1- (5- Fl uor o- 2- net hyl phenyl ) - pi perazi ne (Conpound 35A15-A) The title
conpound wel3pswpar ed as descri bed for Conpound 35Al-B st &CiRpg2/irem 1- ( 5-
fluoro-2-inethyl)-aniline instead of Conpound 35A1-A. The crude was
purified by flash chromatography elutingswth CH2C12-2N NH3 in MeOH 97: 3
to give the title conpound (43% . Exanple 35Al16

1-[ (2, 3-Di hydro-1, 4- benzodi oxi n-5-yl )] -4-(1-cycl ohexanecar bonyl -1, 2, 3, 4-

t et rahydr oqui_nol i ne-2-yl net hyl ) - pi perazin Fro

LT b PRt e (5 Gk 2 o B DR i Bl A Cp DM S S D 6.60
Tet rahedro HeR ST 039, 222, (1998)). Flash chromat ography:

petrol eum gf%oé@’-ﬁ%%gg%%og(%&%ﬂ 1d: 22% 1H-NWR (6): 0.8-2.2 (m 13H),
2.25-2.80 (m 8H) 265-3.25 (in, 4H, 4.16-4.38 (m 4H), 4.95-5.20 (in,
1H), 6.48-6,80 , 7.00-7.30 (m 4H). Exanple 35A17 WD 03/031436
PCT/ EP02/ 1%2‘@?‘9(‘%{9

1- (1- Cycl oheptapgtaicRamhrbbnyd- 32,3 At tefrilapdunalhadlylmehyl)- it (sEidoyd-2- 4- ( 2-
trifluoroinet hoxyphenyl)-pi perazine From

1- (2-tri f | GsiBARHyRRIPRERFSA ) - pi per azi ne (EP 0711757) Flash

chromat ography: petroleumether - EtQAc 7:3. Yield: 35% 1H NVR (6):
0.65-2.80 (m 21H), 2.90-3.15 (m 414), 5.10 (bs, 1H), 6.95 (m 2H),
7.05-7.30 Fgom 1-GHjudEs-@rpkibypbatyd)-piperazine.

1- (1- Cycl ohexanecar bonyl,- 1 4-t ety [ Oo.r ~7iald. 1%0

qui nol i ne- %?%7 HE{WQ gr%Eh(yﬁ%tfoﬁ%%?g@r'rarée}tzﬂsiﬂogp%’e%lﬁd) }%éberazi ne From

1- (4-f1 uor dy2vwe (B! 03enyd gmpim)c azis2e5( (W12 30018) (m, Aka . ehs ateim diBphy :
petroleumether - EtQAc 7:3. Yield: 87% 1HNWR (b): 0.70-2.20 (in, 13H),
2.20 (s, 36)53-@78(m2218p 7(4%-7.3%Mp, 5SH).10 (bs, 1H), 6.75-7.00 (m 3H),
7.00-7.30 (m 4H)

The starting piperazine was prepared as following:

a)  1-(5-Fluoro-2-methylphenyD)-piperazine (Compound 35A15-A)

The title compound was prepared as described for Compound 35A1-B starting from 1-(5-
fluoro-2-methyl)-aniline instead of Compound 35A1-A. The crude was purified by flash
chromatography eluting with CH,CL,-2N NH3 in MeOH 97:3 to give the title compound
(43%).

Example 35A16
1-[(2,3-Dihydro-1,4-benzodioxin-5-y1)]-4-(1-cyclohexanecarbonyl-1,2,3,4-
tetrahydroquinoline-2-ylmethyl)-piperazine

From 1-[(2,3-Dihydro-1,4-benzodioxin-5-yl)]-piperazine (F. Kerrigan et al., Tetrahedron
Letters, 39, 2219-2222, (1998)).

Flash chromatography: petroleum ether - EtOAc 4:6. Yield: 22%.

'H-NMR (8): 0.8-2.2 (m, 13H), 2.25-2.80 (m, 8H) 265-3.25 (m, 4H), 4.16-4.38 (m, 4H),
4.95-5.20 (m, 1H), 6.48-6.80 (m, 3H), 7.00-7.30 (m, 4H).

Example 35A17



Exanpl e 35A19

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl )-2, 5-di chl o
rophenyl YWopBpar4aei ne From 1- (2, 5-di chl orophenyl) - pi per azipog/Epooms2 ci al )

Fl ash chromat ography: petroleumether - EtOAc 8:2. Yield: 55% 1H NWR (8):
0.70-2.85 (m 22H), 2.85-3.15 (m 4H), %40 (bs, 1H), 6.85-7.00 (m 2H),
7.00-7.35 (in, 4H) Exanple 35A20

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) -4-[4-fl uor

0-2-(2,2,29 (g d(';fzc @%%81%&&?{%@ r15’2“3/ h%&tra‘ﬂk%ﬁg@ﬁlﬂﬁ Sy Ry 1)-

1-[4-fl uoro- tri r6ét’hoxyp pi per azi ne {EP 0748800) WD

03/ 031436 BENudeR02had@BRnyl)-pipefakiash chr omat ogr aphy: petrol eum et her - Et OAc
4:6. Yield: 28% 1H NMR (6): 0.70-2.20 (m 13H), 2.20-2.85 (m 8H),
2.85-3.15 (m 414), 4.40 (g, 2H), 5.10 (bs, 1H), 6.55-6.80 (m2H),

6. 80- 6. 95 Fpom IR trifiuSométhdRyfHehyl pe@zaﬁwEBosblﬁRZJz)l (1- Cycl ohexanecarb

onyl -1, 2, 3, 4- tetrahydro qui nol i ne-2-yl neth rimdinyl)- piperazine
From 1- ( 2- Flash slugmeloeyanbhy pestiplsuieeth @orﬁﬁgﬁé%a%) 1¢éa%ﬁrychronat ogr aphy:

petrol eum t Y e N

3. 60- 3. 90 %WM)F@%C %ﬁ?gm %fﬁ)ggg%??&?}ﬂhﬁé B 6ﬁ)’ 6099,%(&%%)%3; ,17'7980. 30
(dd, 211) Bxp6l) e 35A22

1- (1- Cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (8- qui no
l'inyl)- piperazine From 1-(8-quinolinyl)-piperazine (W 00/40554) Flash

chr omat ogr §Rh kpgg,Agj eum et her - Et OAC 50: 50. Yi eld: 70% 1H— NIVR (8)
07922551 2.26-3.50 (m 3.22-3.49 (m_ 4H), 5.31 (in,
1H), 05 {lwcéqlnxanppgrbogfl-dgz Q,ﬂ]ﬂetrajgx@pqmgolg@ %ﬂ@etmﬁ -(4- ﬂuoro 2-

methylphenyl)-piperazine

From 1-(4-fluoro-2-methylphenyl)-piperazine (WO 01/29015) |

Flash chromatography: petroleum ether - EtOAc 7:3. Yield: 87%.

"THNMR (8): 0.70-2.20 (m, 13H), 2.20 (s, 3H), 2.20-2.90 (m, 12H), 5.10 (bs, 1H), 6.75-7.00
(m, 3H), 7.00-7.30 (m, 4H)

Example 35A19
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-2,5-dichlorophenyl)-

piperazine

From 1-(2,5-dichlorophenyl)-piperazine (commercial)

Flash chromatography: petroleum ether - EtOAc 8:2. Yield: 55%.

'H-NMR (8): 0.70-2.85 (m, 22H), 2.85-3.15 (m, 4H), 5.10 (bs, 1H), 6.85-7.00 (m, 2H),
7.00-7.35 (m, 4H)

Example 35A20
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-[4-fluoro-2-(2,2,2-

trifluoroethoxyphenyl)]-piperazine

From 1-[4-fluoro-2-(2,2,2-trifluoroethoxyphenyl)]-piperazine (EP 0748800)



Exanmpl e 35A23
1- (5-chl or o- 2- cyanophenyl ) - 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui no
| i ne-2- yWwowBhyl4pe pi perazi ne From 1-(5-chl oro- 2- cyanophenpCr/ampenszi ne (WO
01/ 05765) Fl ash chromat ography: petrol eum et her-Et OAc' 50: 50. Yield: 80%
"H-NWR (8): 0.79-2.01 (m 12H), 2.02-2.23s5(m 114), 2.20-2.81 (m 8H),
3.08-3.29 (m 4H), 5.00-5.23 (in, 114), 6.80-7.00 (m 2H), 7.05-7.30 (m
4H), 7.48 (d, 1H) WD 03/031436 PCT/EP02/11282 -66- Exanple 35A24
1- (5- Cyano-2- | net hox cl xa 1,2,3,4-tetrahydro’ qu
i nol i ne- 2- Fi‘? th@&‘?ﬂ 3/ IgBXH%‘T‘ﬁ@J&‘FF 4]5)?)@‘ é&é??llangg’ﬁoxyphenyl ) - pi per azi ne
(WO 01/29028) 0 . I I I
539 1H NUR N%Vﬁi @?%%;Q%?% Qﬁﬂgb}ﬁo D§s grf? 8%15”2 S*Selil_g)ﬁl @%25%5(@ 2}}5' g 1@
2.92-3.12 ((bs, 1HH)4.55-8.889m(,2ED), BH); 6915(915 -151)1©984735 (Wl 4H) 6. 85 (d, lH)
7.04-7.32 (in, 6H) Exanpl e 35A25
1-(1-Acetyl-4-indolyl)-4-(I-cycl ohexanecarbonyl -1, 2,3, 4-tetrahydroqui noli ne
- 2-yl met hy IBxani}il@85421i ne From 1-(1-acetyl -4-indol yl)-pi perazine Fl ash
chr omat ogr aphy: petrol eumether - EtOAc 50:;5Q0. Yield: 63.2% 1H-NVR (6):
o 75 2.25 (rd: leehexznezstbznsdd %%—tmhyd@qemhn%%ymthﬂ)# Cpygmidingyy (m

6. 45- ﬁ%e@fkﬂ |n 6,95-7.30 (m 7H). The starting piperazi ne was
prepar ed ad
1- (1-t-Butoxycar bonyl) 4-(1-acetyl -4-indolyl)-piperazine (Conpound 35A25- A)

A suspensi of 6. g of 1.(1-t-butoxycarbgnyl)-4-(4-indolyl)-piperazine

(WD 99/ 672%%“1 ]afg%p?ﬁg]ﬁf{néy]% lp%rﬁ@/mF\lgl lréﬁr‘naﬁspersi onin 6 nl of anhydrous

DVF was Stiﬂdsﬁ@lﬁoﬁ{at&é}aﬁﬂyﬂpetﬁﬂeurﬁ eﬂher-lEtdEIcM theLquB%Ireamthen for 1 h at

55C. Aftergﬁrds a solution of %/ chloride in

was droppe M@r@7%§0&@ngiﬂhéeﬁof%?0@nrﬂ@t 36 (bs, N &x43E6! 1%700{41%0

:ﬂe;actl onhm thlﬁ? gv%s(d@ ﬁliﬁ ed with 60 mM of H2O extracted with Et20 (3x30
, was

Example 35A22
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(8-quinolinyl)-

piperazine

From 1-(8-quinolinyl)-piperazine (WO 00/40554)

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 70%.

"TH-NMR (8): 0.79-2.25 (m, 13H), 2.26-3.50 (m, 8H), 3.22-3.49 (m, 4H), 5.00-5.31 (m, 1H),
7.05-7.48 (m, 7H), 8.09 (dd, 1H), 8.82 (dd, IH)

Example 35A23
1-(5-chloro-2-cyanophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine

From 1-(5-chloro-2-cyanophenyl)-piperazine (WO 01/05765)

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 80%.

'H-NMR (5): 0.79-2.01 (m, 12H), 2.02-2.21 (m, 1H), 2.20-2.81 (m, 8H), 3.08-3.29 (m, 4H),
5.00-5.23 (m, 1H), 6.80-7.00 (m, 2H), 7.05-7.30 (m, 4H), 7.48 (d, 1H)



and dried (Na2SO4) and evaporated to dryness in vacuo. The residue was
purified by flash chromatography (Et20 - petroleum ether 40:60) affording
0.55 g (M8033p3w@B6the title conmpound. 1H NWVR (6): 2.63 (®CTHHP2/1138418- 3. 40
(m 8H), 6.73-6.90 (m2H), 7.12-7.38 (m 1H), 7.81 (d, 1H), 8.00 (dd,1 H),
9.40 (br, 2H), 9.80-11.00 (br, 1H). b) 1-6t- Acetyl -4-indol yl) - pi perazi ne
(Compound 35A25-B) WD 03/031436 PCT/EP02/11282 -67 A solution of 0.34 g of
Compound 35A25-A in 3 m of MeOH and 15 ml of a 2N solution of HCL in Et20
was kept ovgk ?mg,gmtl ng. The precipitated solid was filtered affording
0.29 g of the title conpound as a di hydrochloride. 1HNWR (6): 1.50 (s,
9H) , 2 62 ($-(5-8hfpno-2- lﬁﬁh&@m&n}&) -5(1-8y@chek 2recarBbi)yl- 1682, BS,B-tétchhlde}d)qmnShI&DZ— (dd,
1H), 7.18-7, 7 40 (d, 1H), 8.14 (dd, 1H). Exanple 35A26
1-(1-Cycl oh%l%aﬁlé@gPIBB 1,2, 3, 4- t et rahydr oqui nol i ne- 2-yl

met hyl ) -4-(7-indolyl)-piperazine From1-(7-indolyl)- p| perazi ne (WO

94/ 15919) Flash chromat ography: petrol eumether - Et OAc 50:50. Yield: 72.4
%' H NMVR ( 8iromp-fscpansel-mefhoxpphenyb-pmsrazingd WO R1/28082) 2. 90-3.20 (m 4H),

éx g?rpISeBgS(FIIaSh didmatoBrapfly SHedBlebtbine o AR s8%0( ¢ebid dB9s. 6. 95-7. 40 (m  7H).

1- ( 3- Cyano- H-NMRI(): P-4-%.01 Qycl e 2 ARECKS (oo iy); 22223 14nt, 8H) ANY2B A0 in) ¢H),ne-

Fi Jah chr onkBabr aHyt etk R 1hoer S Um0 o o 35, 109 11 AR

(8): 0.80-2.20 (|n 12H), 2.20-2.90 (in, 9H), 2.90-3.20 (m 4H), 4.90-5.30
(m 1H), 6.665- 85A(2|n 1H), 7.00-7.35 (m 6H), 7.70(d, 1H),. 8.82 (b,
1H). Exanpl Bxzspleds

L PR S PR el

piperazine

From 1-(1-acetyl-4-indolyl)-piperazine

Flash chromatography: petroleum ether — EtOAc 50:50. Yield: 63.2%.

'H-NMR (8): 0.75-2.25 (m,12H), 2.25-2.90 (m, 9H), 3.00-3.40 (m, 4H), 4.90-5.30 (m, 1H),
6.45-6.65 (m, 2H), 6,95-7.30 (m, 7H).

The starting piperazine was prepared as follows:

a)  1-(1-+-Butoxycarbonyl)-4-(1-acetyl-4-indolyl)-piperazine (Compound 35A25-A)

A suspension of 0.6 g of 1-(1-z‘-butoxycarbonyl)-éi—(4—indolyl)—piperazine (WO 99/67237)
and 0.24 g of 60% NaH oil dispersion in 6 ml of anhydrous DMF was stirred for 30 min. at
r.t. under nitrogen stream then for 1 h at 55°C. Afterwards, a solution of 0.29 ml of acetyl
chloride in 3 ml of DMF was dropped; stirring was continued for 6 h at 55°C. After cooling,
the reaction mixture was diluted with 60 ml of H,O, extracted with Et,O (3x30 ml), washed
and dried (Na,SO;) and evaporated to dryness in vacuo. The residue was purified by flash
chromatography (Et;O - petroleum ether 40:60) affording 0.55 g (79.3%) of the title
compound.

'H-NMR (5): 2.63 (s, 3H), 3.18-3.40 (m, 8H), 6.73-6.90 (m 2H), 7.12-7.38 (m, 1H), 7.81
(d, 1H), 8.00 (dd,1H), 9.40 (br, 2H), 9.80-11.00 (br, 1H).

b)  1-(1-Acetyl-4-indolyl)-piperazine (Compound 35A25-B)




Fl ash chromat ogr aphy: petroleumether - EtOAc 70:30. Yield: 58.5% 'H NWR
(8): 0.80-2.15 (in, 12H), 2.15-2.80 (in, 13H), 3.30 (s, 2H), 4.90-5.20 (in,
1H), 6.65083851466 n, 2H), 6.65-7.45 (m 5H). WO 03/ 031436 PRTEPERPOR8A 1282
-68 The starting piperazine was prepared as follows: a)

1- (2, 4-Di fl uor obenzyl) - pi perazi ne (Conpeahid 35A28-A) The title product was
prepared follow ng the general procedure described for benzyl piperazines
in CA 2188484. 1H NWR (6): 2.26-2.55 (m 4H), 2.79-2.95 (m 4H), 3.52 (s,

2H), 6.71-6,8 . 7. 22 4 .
1-(2-Br ormb%ﬁ% ! g’T}‘ 31?(?.‘}4 gyocfl2 éﬂm %lhnéc?’gsr on;? %%gmfﬁ}g%ﬁzﬁsy r gicﬁqﬁlzlrﬁo thﬁleo-
met hyl ) - pi df&{(alZihrEQCFmﬂk&pt (oﬂel’ﬁighﬂmbﬁmgz Th precipiined isolél wid filsdred affording 0.29

chr omat ogr ap trol eum et het 50:50. Yield: 81.9% 'H NWR (b):
0.70-2. 10 (%r?y’%ﬁﬁeﬁol%m@ 66 2 Cilydiospior 8% 40-3.80 (m 2H), 4.90-5. 20 (m

1 6. 90- ﬁr}P‘ (a Y/
plr-?apar ed asli%o 03\%):' @%) (:SL’-%Iipgrég%bﬁenz&z%j}3p?%?r§§?ﬁgl(%%oﬁﬂ{pg§§z A) The

title produdd, ids 7086 @d D) T.6MAtH), Bd4dedhddBl procedure descrl bed for
benzyl piperazines in CA2188484. 1H NWR (6): 2.41-2.55 (m 4H), 2.62-2.98
(m 4H), 3.64 (s, 2H), 6.71-6.88 (m 2H), 7.13 (dd, 1H), 7.25 (dd, 1H),

7.41-7.56 (mangpl: 3552607l e35A30
1- (1- Cycl ohexanecar bonyl -

t et r ahydr oqui nol 5-dif
| uor obenzy!}(1- ﬁyﬁeheéﬂnwhnpﬂnl 1?93 tesaltyﬂlquwp&%%"z/w}th}%‘& 6@573%%& éf’tl?& s
2188484). Eluent: Petrol eum Et her- EtOAc 1:1. Yield: 52% 'H NWR
(6):0.8-2.11 (in, 12 H, 2.12-2.83 (m 13H), 3.52 (s, 2H), 4.95-5.12 (m
1H), 6.80 From 1-(7-indolyl)-piperazine (WO 94/15919)

Flash chromatography: petroleum ether — EtOAc 50:50. Yield: 724 %
'H-NMR (8): 0.75-2.25 (m, 12H), 2.25-2.90 (m, 9H), 2.90-3.20 (m, 4H), 4.965.30 (m, 1H),
6.48-6.68 (m, 1H), 6.80 (dd,1H), 6,95-7.40 (m, 7H).

Example 35A27
1-(3-Cyano-4-indolyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

From 1-(3-cyano-4—indoly1)—pipefazine (WO 99/67237)

Flash chromatography: petroleum ether — EtOAc 30:70. Yield: 35.19%.

'"H-NMR (8): 0.80-2.20 (m,12H), 2.20-2.90 (m, 9H), 2.90-3.20 (m, 4H), 4.90-5.30 (m, 1H),
6.65-6.85 (m, 1H), 7.00-7.35 (m, 6H), 7.70(d, 1H),. 8.82 (b, 1H).

Example 35A28
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-difluorobenzyl)-

piperazine

From 1-(2,4-difluorobenzyl)-piperazine.

Flash chromatography: petroleum ether — EtOAc 70:30. Yield: 58.5%.

'TH-NMR (8): 0.80-2.15 (m, 12H), 2.15-2.80 (m, 13H), 3.30 (s, 2H), 4.90-5.20 (m, 1H),
6.65-6.95 (m, 2H), 6.65-7.45 (m, 5H).



7.00 (m 2H), 7.01-7.32 (m 5H). WD 03/031436 PCT/ EP02/11282 -69- Exanple
35A31

1- (1- Cyclwhagasmsar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2- y| metrtgp0)/1148% 1- napht
hyl ) - pi perazi ne From 1-(1-naphthyl)-pi perazine. Flash chromatography:
petroleumether - EtOAc 7:3. Yield: 83. 768" HHNWR (6): 0.81-2.15 (in, 11H),
2.10-2.29 (m 1H), 2.32-2.91 (m 9H), 3.00-3.28 (in, 4H), 4.98-5.25 (m
1H), 7.01-7.32- (m 5H), 7.34-7.59 (m 4H), 7.71-7.92 (in, 1H), 8.08-8.27
(in, 1H). The starting piperazine was prepared as follows: a)

| - Benzyl - 4- ( 1- napht hyl ) - pi perazi ne (Conpound 35A31-A) A reaction flask was
charged wi tTthe(smsﬁngmipaaZinﬂwaepl(eﬂzzﬂre@)sfOBb‘NAP (0 22 g) and palladium acetate

(53 ing), r t o afte 1- br onmonapht hal ene (5
9), 1- ben i*@%a@?f (%9 A DIREIRZ .n%\q/f(é A nd the suspension was

stirred at Tﬂ@fihﬂl@( E&Iuc?%as péf)aired f@ID@;lllhggthé Cge!hefal prdcbéurei deksetied s tebinkyit ed
w th diethyl et her (20 mi ) f| |tered through a Celite bed and concentrated

in vacuo. TPHSI3zESs e | fied by flash chromatography eluting with

petrol eum 1 t v 9 |97,
conmpound. %m@?s?%%%g% A%Q %%{9?953&“ Qgﬁo%%@s &ﬁgl@ 796 88% QH% 7322
2H), 7.09. @Gdd,(ndHH). 7.24-7.61 (m 9H), 7.76-7.88 (in, 1H) 8 12- 8. 30 (m
1H) b) 1 - Naphthyl - pi perazi ne (Conpound 35A31-B) To a solution of Conpound
35A31-A (4.16 g) in MeOH (250 mM) were added.10% Pd-C (0.65 g) and

ammoni uqug‘xlg'ﬁ{[ﬂe3§Aj_Q g) and the m'xture stirred at reflux under N2

at nosphere for 5 After cooling ., the catalyst was filtered off,

t he sol ventl- (@@Ol@ba%ﬂ)ﬁ-éhcx®olﬁ?<§fﬁé§§0%ﬂ 3 hé-teteabydroguinelinec-viseth)-crocl 2.
The sol uti ﬁ})%v\ashed wi th aqueous 5% NaHCO3, dried (Na2SO4), filtered
and evapor ate reduced pressure to give 2.5 g (85% of the title
conpound. "H-NWR (6): 1.71 (bs, 1H), 2.92-3.36 (m 8H), 7.09 (dd, 1H),

7.38-7.58 (Frrrtl)méiI-_P2’—br(7>h12>ﬁén7zy8-2pipe§ailzri]ﬁe. l'H), 8.12-8.31 (m | H.
Flash chromatography: petroleum ether — EtOAc 50:50. Yield:81.9%.
'H-NMR (8): 0.70-2.10 (m,12H), 2.10-3.00 (m, 13H), 3.40-3.80 (m, 2H), 4.90-5.20 (m, 1H),
6.90-7.40 (m, 6H), 7.40-7.65 (m, 2H)
The starting piperazine was prepared as follows:
a) 1-(2-Bromobenzyl)-piperazine (Compound 35A29-A)
The title product was prepared following the general procedure described for benzyl
piperazines in CA2188484.
'H-NMR (8): 2.41-2.55 (m, 4H), 2.62-2.98 (m, 4H), 3.64 (s, 2H), 6.71-6.88 (m, 2H), 7.13
(dd, 18), 7.25 (dd, 1H), 7.41-7.56 (m, 2H).

Example35A30
1-(1 -Cyclohexanecarbonjl— 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-difluorobenzyl)-

piperazine

From 1-(2,5-difluorobenzy!)-piperazine (CA 2188484).

Eluent: Petroleum Ether-EtOAc 1:1. Yield: 52%.

'H-NMR (8):0.8-2.11 (m, 12 H), 2.12-2.83 (m, 13H), 3.52 (s, 2H), 4.95-5.12 (m, 1H), 6.80
7.00 (m, 2H), 7.01-7.32 (m, 5H).



WD 03/ 031436 PCT/ EP02/ 11282 -70- Exanple 35A32

1- (7-Brono-4-indolyl)-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-
2- yhnet hyWp-03/03338¢6 azi ne From 1- ( 7- br ono- 4-i ndol yl ) - pi per arCaEPIFLR8H

chr omat ogr aphy: petrol eum et her-Et OAc 50:50. Yield: 59% IH NWR(6):
0.79-2.21 (m 13H), 2.22-2.84 (in, 8H), -99-87-3.24 (in, 4H), 4.99-5.23 (in,
1H), 6.61 (d, 1H), 7.03-7.30 (m 7H), 8.25-8.47 (in, 1H) The starting

pi perazi ne was prepared as follow ng: a)

1-t - But oxycar bonyl - 4- (7- br ono- 4-i ndol yl ) - pi perazi ne (Conpound 35A32-A) To a
solution of 1.53 g of 1-t-butoxycarbonyl-4-(4-indolyl)-piperazine in 20 n
of THE was Exampde3®A30 g of NBS.  The mixture was stirred for 6 h at r.t.,

t hen quenc i t i . ani c | ayer
was was hedh\%iq Ewc\i\ﬁi%@%eg%}) Prgﬁ%%%%@?aﬂ%%@u%b@é%%&%ﬁ%ﬁ& ';/BH st§§l?n vacuo?/
The resi dugipseineuri fied by flash chromatography (petroleumether - EtOAc
8:2) to afford the title conmpound (0.71 g; 37%. 1H NWVR (6): 1.49 (s, 9H),
3.04-3.34 (m 4H), 3.55-3.78 (m 4H), 6.40.6.58 (in, 1H), 6.59- 6.68 (in,
1H), 7.15- &R l(glna%h’r}xyl)%ip%'iazﬁﬁb& 1H). b) 1-(7-Brono-4-indolyl)-piperazine
(Compound 35A32-B) The title conmpound was prepared foll ow ng the sane
procedur e’ déash chisautdesphgo ppaelawm B2 51@AB 13. Sieldt §3nf°f r om conmpound

35A32-A i ns (o) NI 3 A, r N t

ur i 11 cat i o R VB3 tmaa S o2 o W 29 YRR p! 33H A4 Gh AR,
ggDAé36- 49 @hs-3b (mb18)l 7(04,7.32 K, 57),123427 30 (o HR N 71-B93%m( bH), 8109)8. Exanpl e
1-(1-Cycl olERanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl )-4- (3, 4-di h
ydro-2H benzo [b] [ 1, 4] dioxepin-6-yl)-piperazine From

1- (3, 4-di hydro-2H 1, 5- benzodi oxepi n-6-yl ) -pi perazine (J. Med Chem 31,

1934- 1940, Th¢ $088i)pipaNDiO3Ves4BEePCTEPY/ 11282

a)  1-Benzyl-4-(1-naphthyl)-piperazine (Compound 35A31-A)

A reaction flask was charged with cesium carbonate (11 g), BINAP (0.22 g) and palladium
acetate (53 mg), under N atmosphere; afterwards, was added 1-bromonaphthalene (5 g), I-
benzylpiperazine (5 ml) and toluene (70 ml) and the suspension was stirred at reflux for 20h.
After cooling to r.t., the mixture was diluted with diethyl ether (20 ml), filtered through a
Celite bed and concentrated in vacuo. The residue was purified by flash chromatography
eluting with petroleum ether - ethyl acetate 9:1 to give 4.16 g (57%) of the title compound.
TH-NMR (8): 2.67-2.84 (m, 4H), 3.07-3.24 (m, 4H), 3.66 (s; 2H), 7.09 (dd, 1H), 7.24-7.61
(m, 9H), 7.76-7.88 (m, 1H), 8.12-8.30 (m, 1H)

b)  1-Naphthyl-piperazine (Compound 35A31-B)

To a solution of Compound 35A31-A (4.16 g) in MeOH (250 ml) were added 10% Pd-C

(0.65 g) and ammonium formate (6.12 g) and the mixture stirred at reflux under N,

atmosphere for 5 h. After cooling to r.t., the catalyst was filtered off, the solvent was
evaporated to dryness and the residue dissolved in CH,Cl,. The solution was washed with
aqueous 5% NaHCOs, dried (Na,SOy), filtered and evaporated at reduced pressure to give
2.5 g (85%) of the title compound.

TH-NMR (8): 1.71 (bs, 1H), 2.92-3.36 (m, 8H), 7.09 (dd, 1H), 7.38-7.58 (m, 4H), 7.74-7.92
(m, 1H), 8.12-8.31 (m, 1H).



-71 Flash chromat ography petrol eum ether -ethyl acetate 7:3. 1H NWVR (3):
0.81-1.89 (in, 11H), 1.91-2.01 (in, 1H), 2.03-2.82 (m 13H), 2.91-3.11 (in,
4H), 4.16w0.03831486 2H), 4.98-5.25 (in, 1H), 6.52-6.71 (m PZHEPIS1RS2 (1,
1H), 7.06-7.18 (m 4H). Exanple 35A34
1- (2- Chl orobenzyl ) - 4- (1-cycl ohexanecar be® - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-y
| met hyl ) - pi perazine From 1-(2-chl orobenzyl) - pi perazine (CA 2188484)
El llﬂl)ent: Petroleum Ether-Et OAc 1: 1. Yield: 64% 1HNWR (6): 0.9-2.98 (m
25H), 3.52 s 95-5.12 (m 1H), 6.80.7.11 (m 8H). Exanple 35A35
1-(1-Cyclo ex%énrpé?:Hé?Ab%Znyl -1, 2, 3, 4-tetrahydroqui nol i ne- 2-H§/I met hylrrg)- 4- (6-met ho
Xy-2- pyri dy{7)Bipinped-azdohd)-F+( by deldandztiboryl- 122, pyirteiaty)iroguimeine2yémétRel)gni er
et al. Arzneim Forsch (Drug Res) 24, 12 (1974)). Flash chronat ography
petrol eum SXMFEIZUC et hyl acetate 7:3. 1H-NWVR (6): 0.8-2.2 (in, 13H),
2.20-2.73 (m 811), 3.35-4.05 (m 4H), 3.793.91 (s, 3H), 4.95-5.12 (in,
1H), 6.05-6.19 (m 214), 7.01-7.42 (m 5H). Exanple 35A36
%I (1- bQIcI ollféﬁlari_e@abrb@ﬁy‘}-mﬂplzf,l)a?mefﬁ@ﬂ?-ahydr oqui nol i ne-2-yl methyl )-4-(2,5-dic
or obenzyly, - - = - CATAR i perazine (CA

2188484) . S%‘%W%@?%@@’&g@gh%“‘%@%ﬁ%ﬁ%?? %gf?%dt)ﬁ%’ Boet at 6 8:(2. ' H NVR
(1 Eg : (7). géz.lgqglgm _(5)&%9-2&13&, 23(H5; 2A28-2.32h, SB), 3B7(324 @h)4H 44 93-5231@n,(1H),

, 7. . in, 7.45 (m_ .1 WD 03/ 031436 PCT/ EPO2/ 11282 -72-
Exanpl e 36 0161, ﬁﬁh@l-%l_%-:;g(r(‘:lz}a’ﬁézls'rilé%n%al onyl -1, 2,
3, 4-tetrahydr oqui nol i ne-2-yl met hyl ) - pi per azi ne

The starting piperazine was prepared as following:

a) 1—t—Butoxycarbonyl—4-(7-broino-4—indolyl)-piperazine (Compound 35A32-A)

To a solution of 1.53 g of 1-z-butoxycarbonyl-4-(4-indolyl)-piperazine in 20 mi of THF was
added 0.89 g of NBS. The mixture was stirred for 6 h at r.t., then quenched with water,
extracted with EtOAc (2x30ml). The organic layer was washed with water, dried (N&SO4)
and evaporated to dryness in vacuo. The residue was purified by flash chromatography
(petroleum ether - EtOAc 8:2) to afford the title compound (0.71 g; 37%).

TH-NMR (8): 1.49 (s, 9H), 3.04-3.34 (m, 4H), 3.55-3.78 (m, 4H), 6.406.58 (m, 1H), 6.59-
6.68 (m, 1H), 7.15-7.30 (m, 2H), 8.35 (bs, 1H).

b)  1-(7-Bromo-4-indolyl)-piperazine (Compound 35A32-B)

The title compound was prepared following the same procedure described for Compound

35A25-B but starting from compound 35A32-A instead of Compound 35A25-A.

The crude was used without further purification.
TH-NMR (8): 1.90 (bs, 1H), 3.01-3.24 (m, 8H), 355-3.78 (m, 4H), 6.49 (d, 1H), 6.61 (s,
1H), 7.12-7.30'(m, 2H), 8.35 (bs, 1H)

Example 35A33
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(3,4-dihydro-2H-
benzo[b][1,4]dioxepin-6-yl)-piperazine

From 1-(3,4-dihydro-2H-1,5-benzodioxepin-6-yl)-piperazine (J. Med Chem, 31, 1934-1940,
(1988)).



The title conmpound was synthesised followng the alternative acylation
procedure described for the conpound of Exanple 1 (step f) using

1- pi peri cowpasastasqyl chl oride instead of cycl ohexanecar b@aylEPork 282 de and
chl orof orminstead of dichloronethane, and refluxing for 8 hours in the
presence of TEA The crude was purified bylflash chromatography eluting with
petrol eumether - ethyl acetate-2.5N nethanolic anmonia 8:2:0.01 to give
the title compound (10% . 1HNWR (6): 1.31-2.48 (m 9H), 2.53-2.91 (m

7H), 3.08- ' & i te 3.47-6.63 (m_ 2H), 6.80-7.00
(m 2H), 7%6%31%%#“&’(%?5%% ?6%0.%1%’%.%%{ (%"2?’1”{‘%& eE7g3arrp| e 37 1-

1- ( 3- CyanopitbpiMiRyB): -018 21 39 4nt, dtl FAhV.8t-d G (| iNe2.03 PHRetoiny1 JH)4204-3. Hd fhy | ) -

D ety - 2 48] o e h et TR SR Gt B ey O 296 T Ho
m xture wagptirred at 130C for 3 hours, cooled at r.t., poured into H20

and extracted with Et OAc. The organic | ayer was washed with water, dried
(Na2SO4) and evaporated to dryness in vacuo. The residue was purified by

flash chrgig%&pﬁggggg (petroleumether-EtOAc 2:8) to afford the title
conmpound (0. g; /3 "H-NWR (6): 1.38-1.64 (m 1H), 2.10-3.08 (in,
13H), 3. 08-13(23Chlpiabenzs)-4-(b-codelixadecarvpnyll)2,3,48etmahy droguinpline-2-yhpethyl)-01- 7. 31
(m 5H), 8.10-8.28 (bs, 1H) Exanple 38

1- (1- Oycl oEBERFE¥r bonyl - 8-fl uoro- 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4
-(4-indolyl)- piperazine a) 8-fluoro-2-nethyl guinoline (Conpound 38A)
Compound 38A was obt ai ned using the nethod described for Conpound 25A, but
using 2- fIHienda@-thlerebenmaipereing (¢4 BetStdmet hyl ani 1 i ne. The crude was

purified b)gﬁ%&ﬁ@@@%@%ﬁ&@@ﬁ( EPOR/6kd282 - 73 chromat ography el uting

with petroleu acetate 7:3, affording 3.5g (80% of the
title conpdHANMRLE)NNR2(IR) (m,258), 1.50 (s32H), 4.95-282 @ A61)( 803 (m78BD- 7. 62 (m
1H), 8.08 (d, 1H) b). 2-Brononethyl -8-fl uoroqui noline (Conpound 38B) The
title conpound was prepared as described for Conpound 5A, starting from

Compound  Example 35A35 ’
1~(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(6-methoxy-2-
pyridyl)-piperazine

From 1-(6-Methoxy-2-pyridyl)-piperazine (Reignier et al. Arzneim.Forsch (Drug Res) 24,
12 (1974)).

Flash chromatography petroleum ether — ethyl acetate 7:3.

TH-NMR (8): 0.8-2.2 (m, 13H), 2.20-2.73 (m, 8H), 3.35-4.05 (m, 4H), 3.793.91 (s, 3H),
4.95-5.12 (m, 1H), 6.05-6.19 (m, 2H), 7.01-7.42 (m, SH).

Example 35A36
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-dichlorobenzyl)-

piperazine

From 1-(2,5-dichlorobenzyl)-piperazine (CA 2188484).

Flash chromatography petroleum ether — ethyl acetate 8:2.

'H-NMR (8): 0.8-2.20 (m, 13H), 2.30-2.85 (m, 12H), 3.52 (s, 2H), 4.95-5.12 (m, 1H), 7.05
7.30 (m, 6H), 7.45 (m, 1H).



38A instead of 6-fluoro-2-nethylquinoline. The crude was purified by flash
chromat ography eluting with petroleumether - ethyl acetate 9:1 to give,
as a firswoaBseds product, 1.9 g (36% of the title conpeamdrandi2zshen 2. 16
g of starting material. "H-NWR (6): 4.78 (s, 2H), 7.37-7.72 (m 4H), 8.22
(d, 1H). c) 8-Fluoro-2-14-(4-indolyl)-1-p2perazi nyl met hyl | - qui nol i ne
(Compound 38C) Conpound 38C was obtained in the manner described for
Compound 1C (procedure d) but wusing Conpound 38B instead of

2-chl oronet hyl qui nol i ne. The crude was purified by flash chromatography
eluting with petroleumether - ethyl acetate 1:1 to give the title conpound
(75% . 1H RxRupk)36 2. 74-2.95 (m 4H), 3.21-3.42 (m 4H), 4.02 (s, 2H),

o a0 ? 'd1681%@-Ié&%}@)—é?@(é)q?qﬁydh%%#bbgyjl- 33 4t arbqntolim-2 Shemyl) Setdine ) -

1- (8- Fluoro-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl ) - 4- (4-i ndol yl ) - pi perazin
e (Conmpound 38D) The title caonpound was prepared as described, for Conpound
1B ( pr oceddbe tily cemppundnyay yyathesiesiodonmedbealisnatvs reyptiopposeiae descrigte
crude was Ik i I r i ' h -
et hyl acetggéh f%ﬂg%%aéég tagﬂ%f?ﬁgggSﬁggﬁﬁdﬁ%%%%?@”&%Pﬁﬁﬁﬁ%%ghg%&%g%ﬁsg5
(in, 1H, ¢ydaheRa@8arbonylH)oridg abd clildrof@H) jnsRad6f dichiRrqmethangiHnd BflRging o160
(8m0 &g H)2’8 ?%Lgur% il_? %e(p%s’éa?g'el_gf T]:BA %e gr'ugg V\;agr})ur? 1ed’ by7ﬂa%ﬁ cﬁfo%nzatéérgphy%mﬁng with

1-(1-Cyclo 3thbONYthyl8rcbthte . SN hethadoldl drehomb $r@QLitghé fe-t@leybapbind ) - 4
(4-indolyl)-piperazine The title conpound was synthesised fol | owing the
al ternati vel0®yl ati on procedure described for the conpound of Exanple 1

(step f) b%—lﬁ\i{ﬁ}[(ﬁjﬂ% 1f-%.2§”r(rl§09ﬁ$‘éﬁf%%ﬁ,”ﬁ@?é‘@s%m "RRHA 9.8 45T 0E é;ﬁﬁ,“de

was purifi ash chronat ogra ting’ W th tol'dene’™ ‘acet one

af f or di ng 648-6.63 (ng BHNESTDN FOZF), MO -031 ¢ALERPH SPCR.IBGR/ H)282 - 74 ' H NWVR

(6): 0.82-1.99 (in, 11H), 2.03-2.25 (m 1H), 2.28-2.91 (m 9H), 3.08-3.44

(in, 4H, 4.96-5.22 (m 111), 6.45-6.77 (m 2H), 6.96.7.29 (m 6H),

8.05-8.26 (fyampléh7 Exanple 39 1- [ | -(3 -Acetylam nopropionyl)-1,2,

3, 4-tetrahydro qui noline-2-yl net hyl ]h-4-(4_-indo If/l)- ) ) )
1-[1-(3-Cyanopropionyl)-1,2,3 4-tetrahydroquinoline-2-yImethyl}-4-(4-indolyl)-piperazine

To a solution of 0.37 g of Compound 27 in 5 ml of l-methyl-2-pyrrolidinone, was added
0.14 g of sodium cyanide and the mixture was stirred at 130°C for 3 hours, cooled at r.t.,
poured into H,O and extracted with EtOAc. The organic layer was washed with water, dried
(Na,S04) and evaporated to dryness in vacuo. The residue was purified by flash
chromatography (petroleum ether-EtOAc 2:8) to afford the title compound (0.14 g; 36%).
'H-NMR (8): 1.38-1.64 (m, 1H), 2.10-3.08 (m, 13H), 3.08-3.32 (m, 4H), 5.01-6.24 (m, 1H),
6.47-6.61 (m, 2H), 7.01-7.31 (im, SH), 8.10-8.28 (bs, 1H)

Example 38
1-(1-Cyclohexanecarbonyl-8-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine

a)  8-fluoro-2-methylquinoline (Compound 38A)

Compound 38A was obtained using the method described for Compound 25A, but using 2

fluoroaniline instead of 4-trifluoromethylaniline. The crude was purified by flash



pi perazine A m xture of 0.16 g of the conpound of Exanple 28, 0.058 m of
TEA, 0.03 m of acetyl chloride and 3.8 m of CH2Cl2 was stirred at 20 to
25C underwpiosioagahn at nosphere for 2 hour. The sol uti on wasTweshedswni th a
0.5 NNaOH (1 x 10 mM) and 15 m of water. The organic |ayer, dried on
anhydrous sodi um sul phate, was evapor at ed-to dryness and the residue
purified by flash chromatography (EtOAc - 2 N NH3 sol. in methanol 93:7) to
?IOV82705 13 E{.—US% of the title conmpound and the conpound of Exanple 41

.0279) . y, etutfid wit LR ad . Y32 ,
3.10-3.30 ( m‘)%%(r?%% ﬂ%.‘%‘?%%“‘r%mu%@ma 10 ( be?atell?i)]j? R e ?%dybg%oém
7.00-7. 25 ¢ite cadpourl. 20 (s, 1H). Exanple 40 1-]

1-(3-Carb |_am ' - - [ b 187 2- -4-(4-
ndol y1) - ROSARHE B At bR AIE 6ROt B ubE S ol & b5,
0.067 m ofyytri pes R cridiwlissPeraqdidtine @06mAoutd 388) THE was stirred at 20 to
25C under nitrogen atnosphere for 2 hours. After overnight resti ng,w}nga
QAc

?(Z)I ut ioonm \)/vé“she titlksampound was preparrd padgscyitedyion Gopppunch i cStafing fiam Copp

x 1 i.c i h<B chiYE ed
on anhydr g\ég 12%%3:,&%% égﬁﬁ%ﬁglt l)é%ﬁlg}gé&gg}éeﬁ gfrhgt e QEW 3 > ﬁ?‘gﬁﬁ%ﬁfgﬂ% Ct he F%%%Hag

purified byluingstith sdrobeumt eterapmtlyy] GEtt@AS: 1-to Z2in, hiHBfissd lutadrprodych difog (3520)8)

to give 0.13 g (68 9 f the titl d. “"H-NWR (6): 1.35-1.
1H), 2.10-2%%%‘ 00&.9;{\%1? fé?%.gégg("%ggg}%%,qn%? = 3. 65(()m %1??,1 E?B(Sm(b,

1H), 5.10 @f, : - - , 7.00-7.30 (in, ,
8.15 (s, 1 N%@%Z%#H 37'%7/6221 ’ampﬁé%zgg%’zl%?)lzsz -72 1-{(In "

1-[ 3- bi s( A%;ft AR iy IR AN A AR ohbBaBgdynet hy! } - 4-
(4- indolyl)-pi . S ai ne urin e synt hesis
of the comioupdund 3B ams| abtBed in'the Mot idpscribed Sor Caapopn 1@1(%90,06@99) Butpo

E m %EDH? , 7%@%gﬁ%’%300(‘-‘w 3?%%%@&%11%0 %—g@lggﬁ%emygzé%%ing i]ielgru&g Wag' FQu‘lﬁte él}‘fr’ﬂgshGO
chromatography eluting with petroleum ether - ethyl acetate 1:1 to give the title compound
(75%).
'TH-NMR (8): 2.74-2.95 (m, 4H), 3.21-3.42 (m, 4H), 4.02 (s, 2H), 6.49-6.68 (m, 2H), 7.00-
7.19 (m, 3H), 7.34-7.52 (m, 2H), 7.61 (d, 1H), 7.80 (d, 1H), 8.12-8.29 (m, 2H).

d) 1-(8-Fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
(Compound 38D)

The title compound was prepared as described for Compound 1B (procedure €) starting from

Compound 38C instead of Compound 1C. The crude was purified by flash chromatography
eluting with petroleum ether - ethyl acetate 1:1 to give the title compound (57%).

'H-NMR (8): 1.49-1.75 (m, 1H), 1.87-2.08 (m, 1H), 2.51 (d, 2H), 2.5%-3.02 (m, 6H), 3.21-
3.60 (m, 5H), 3.73-3.95 (br, 1H), 6.41-6.80 (m, 5H), 7.04-7.22 (m, 3H), 8.088.28 (br, 1H).

e) 1-(1-Cyclohexanecarbonyl-8-fluoro-1,2,3 JA-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 38D instead of
Compound 1B. The crude was purified by flash chromatography eluting with toluene -
acetone 8:2 affording the title compound (70%).



1-(6-Chloro- | -cycl ohexanecarbonyl-1,2, 3,4-tetrahydro

qui nol i ne-2-yl nethyl)-4-(4-indolyl)- piperazine a)

6- Chl or o-wolpdsasgynet hyl - 1, 2, 3, 4-t et rahydr oqui nol i ne ( CompommPoARRE2 A

m xture of 1.24 g of 6-chloro-1, 2,3, 4-tetrahydroqui nol i ne-2-carboxylic
acid, 30 mM of anhydrous THE and 6 m ¢&74-10 M BH3. Me2S in THE was stirred
at r.t. for 3 h under nitrogen. After overnight standing at r.t., 5 m of
MeOH was dropped into the m xture, and after 15 was added 5 m of 2N HC,

The stirre Xt u e 1 r YRess
nvacuo. - HRONR E8RA S e Sl 2t Sl a2 S ) B OB b P
CHC13 (2x4Q.968.22 (i1 6A816.77 (nd)28T), 886 7.4 (R 6K Bsds. 06 brNEDSO4)  and
evaporated to dryness in vacuo; the residue was purified by flash :
chromat ography (CHC13- MeOH 100:1) to afford 0.35 g (35.3% of Conpound 42A
as a thickghlimied6 NVR (3): 1.50-2.10 (m 3H), 2.55-2.95 (m 211),
3.30-3.50 Fr%] P , 3.50-3.85 (in, 2H), 3.85-4.70 (b, 1H), 6.45 (d, 1H),

6. 80- 7. 05 (i[h-(32Adetidmbogiopmnpl)A,3,dddetethigioquinolige-2y nesthyd hi-df-drflalddl i ne

( Conpound 4282 The title conmpound was synt hesi zed foll ow ng the procedure
descri bed PBF'%B¥¥pound 34C but using as a starting nmaterial conpound 42A

i nstead of conpound 34B. "H-NWVR (6): 1.63-2.15 (2m 2H), 2.55-2.90 (m 2H),

g 83: :; gg é%ﬁgrmqﬁ})l_el) Qf)0316:3 g_o%'ﬂ?gco(mnl})oun&g% ExgthISe_Z%', 6%5%%11 o]iJ:PEA,GO.(A)';m(l%T ac::Le I
6- Cnl or o- 2'%1%1&%5&‘%‘ 1?61 b CrRERevAZ isiytd ol d5°¢. Buddy Aittb S ARVSEHREHoRD | ne

( Conmpound ﬁ e title conpound was synthesized foll ow ng the procedure
descri bed howr. cBhgpsiwiibrews whshed wsiing 04sNaNa@R K ixnl) bt andj B mbefnpeand 82B

S O Wl P 5, Pt B 8 1,
ii . 1V€00§&%§ﬁé§ﬁxi?€a'/bﬁgﬁ?ﬁ§5 E%Bg%tograbﬁy lEkOﬂgd?-lENNgIé.sdpirﬂ.mE&aﬁdlr%ﬁ) to give
(b 1y, 6038 & (v toiscrogioppnd e Begompsigd of Eisgmpla 41276r 057, 25 (m
3H), 8. 0518, L ) ]

H) *ﬁ-ﬁ@uz(ﬁ%%h%@é% gé o I 1.95 5 30, 2,10:2.95 @ 11D, 3.10-3.30 (m, 480, 3.30

1- (6-Chloro-I-cyc “tetrahydroqui nol i ne-2-yl nethyl)-4
-(4- 3.370 (m, 2H), 5.10 (b, 1H), 6.40-6.60 (m, 3H), 7.00-7.25 (m, 7H), 8.20 (s, 1H).
Ekample 40

1-[1-(3-Carbamoylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

A mixture of 0.17 g of the compound of Example 28, 0.067 ml of trimethylsilylisocyanate
and 4 ml of THF was stirred at 20 to 25°C under nitrogen atmosphere for 2 hours. After
overnight resting, the solution was taken up with a2 1 N NaOH (1 x 10 ml) and extracted
with EtOAc (2x10 ml) which was washed with 10 ml of water. The organic layer, dried on
anhydrous sodium sulphate, was evaporated to dryness and the residue purified by flash
chromatography (EtOAc -2 N NHj sol. in methanol 92:8) to give 0.13 g (68 %) of the title
compound.

TH-NMR (8): 1.35-1.65 (m, 1H), 2.10-2.90 (m, 11H), 3.10-3.25 (m, 4H), 3.25-3.65 (m, 2H),
4.35 (b, 1H), 5.10 (b, 1H), 5.35 (b, 1H), 6.45-6.65 (m, 2H), 7.00-7.30 (m, 7H), 8.15 (s, 1H).

Example 41



i ndol yl') piperazine The title conpound was synthesised starting from
Compound 42C follow ng the procedure described for the of Exanple 1 (step
f). The rweiodwgi4@s purified by flash chromatography el ulPCRgEPOR/A1282
petrol eum ether - EtOAc gradient from60 : 40 to 40:60 affording the title
compond (71.8% . 1H NWR (6): 0.85-2.00 ("- 12H), 2.00-2.25 (m 1H),
2.25-2.85 (in, 8H), 3.00-3.40 (in, 4H), 4.85-5.30 (m 1H), 6.45-6.65 (m
(le;lg 16(?5(; 25 (m 6H) 8.15 (b, 1H). Exanple 43

o rbon | thyl)-4-(1-m
et hyl - f’&e' ? %{mnnjep tPHI%h%ﬁi]ﬁféé?%o&%g&g%h&% Zh élr?eelylgg (ggsz:ri b((ad
in Exarrpl elﬂ&)l Pipipesdzivg t he conpound of Exarrpl e (+)- 1 i nstead of Exanpl e
1. Yield: 30%. "HHNWR (6): 0.80-1.99 (m 11H), 2.05-2.24 (m 1H),
2.26-2.85 (m 9H), 3.10-3.35 (in, 4H), 3.76 (s 3H), 5.00-5.25 (m 1H),
6.45-6.60 (1 t?t‘é) odircPRas’ eﬁgmécmlurﬂé)the Enaieeis of fit cofbodnd of Example 39.
1-(4- Hydroxycyc opﬁexanecar bonyl )-1,2, 3,4-tetrahydroqui noline- Xl met hyl ] - 4-
(4- indol yI'"H-NMR(&z1.88-18p (m, 1H), 205 3.00 (m, 18H), 3.10-3.30 (m, 4H), 3.8064.20 (m, 2}¥,

§3rih§ér§f§uﬁq&aiﬂiﬁz‘% Br@ yﬁ‘)—’ 0@%@@50@5;@3? gera % %L)(éorzrpguf\f;j 44A) The

title conpound was synthesised followi ng the acyl ation procedure descri bed

for the M@ 49f Exanple 1 (step f) starting from Conpound IBbut usin
ci s-4- di phen o o )

ertbutyl silyl oxycycl ohexanecar bonyl
descri bed |1n(%© 10085—29@91)1@4%@@@&6}’101‘ Zégﬂc@@ﬁé’m@éhﬁ%ﬁyﬁ %fﬂylér%p@ég qu sh
chr omat ogr%]&?zgﬁéje petrol eum WO 03/ 031436 PCT/ EP02/11282 -77- ether -
Et OAc 6: 4 87% 1H-NWVR (6): 0.86-1.86 (m 18H), 1.95-2.78 (m 10H),
3.11-3. 41 (am ZH—l)Zhlan—B—?hydm@ﬁméﬂlyl 113)4-teﬁalﬁﬂr®uﬁ®lmﬂfccﬂl_k98u_n_&.‘l%) 6. 62 (m

2H), 7.00- 8.02-. 8.

(2)-1-(1- ( s Ffig} %?%3}?  RoRLRchlar 6&1’# 3"*‘3%'59?%‘0%“1{‘?9‘{”&%" 3’3}%% BT et

hyl | - anhydrous THF and 6 ml of 10 M BH3.Me,S in THF was st1rred at r.t. for 3 h under
nitrogen. After overnight standing at r.t., 5 ml of MeOH was dropped into the mixture, and
after 15° was added 5 ml of 2N HCI, The stirred mixture was heated at 60°C for 1 h, then

evaporated to dryness in vacuo. The residue was treated with 2 N NaOH (30 ml) and
extracted with CHCl3 (2x40 ml). The organic layer was dried (anhydrous NaSO,) and
evaporated to dryness in vacuo; the residue was purified by flash chromatography (CHCl;-
MeOH 100:1) to afford 0.35 g (35.3%) of Compound 42A as a thick oil.

TH-NMR (8): 1.50-2.10 (m, 3H), 2.55-2.95 (m, 2H), 3.30-3.50 (m, 1H), 3.50-3.85 (m, 2H),
3.85-4.70 (b, 1H), 6.45 (d, 1H), 6.80-7.05 (m, 2H)

b) 6—Chloro-2-iddomethyl- 1,2.3,4-tetrahydroquinoline (Compound 42B)

The title compound was synthesized following the procedure described for compound 34C

but using as a starting material compound 42A instead of compound 34B.

TH-NMR (5): 1.63-2.15 (2m, 2H), 2.55-2.90 (m, 2H), 3.05-3.38 (2m, 2H), 3.38-3.55 (m,
1H), 3.85-4.40 (b, 1H), 6.45 (d, 1H), 6.90-7.00 (m, 2H)

c) 6-Chloro-2-[4-(4-indolyD)-1-piperazinyl]methyl]}-1,2,3,4-tetrahydroquinoline
(Compound 42C)

The title compound was synthesized following the procedure described for compound 34D

but using as a starting material compound 42B instead of compound 34C.
The residue was purified by flash chromatography (petroleum ether - EtOAc 70:30) to
afford Compound 42B (55.8%) as a yellow oil.



4- 4-indol 1 - i erazine To a solution of conpound 44A (0.2 g) in 20 m of
THE was added tetrabutyl ammoni um fluoride and the resulting suspension
stirred aworo3n3fie¢ 3 days. Afterwards the solvent was evRpOrERIBUI28Nder
vacuum ; the residue was dissolved in CH2C12 (40 m) and washed with H20
(30 nl). The organic layer was dried (Na2&O4) and the crude was purified by
flash chromat ography (CH2C12 - MeOH 95:5) to give the title conpound
(63%9. 1IH-NWR (S): 1.10-1.99 (in, 9H), 2.01-2.22 (m 2H), 2.312.88 (m 9H)

2073 35 gl S I 1 g RS0 1 s oS

1- (4- Hydr oxysoy4.b®lig X 6B50@nyH),-6.5®6.30 4ai, @H),ah §3H7 01 GH)N@027.95 iy BHD,] - 4-

(4- indolyl -p'g razine a) E)-

1- (1- (4- Di Hén%/ &Q?vtllrﬁﬁtyl si | yl oxycycl ohexanecar bonyl ) -1, 2, 3, 4-

tetrahydr ogyi nolji@edodl ey ddtekadtohibohtdl, ¥ U dtetRihpefoadinbnd- LoNRAkYIN445A) The
title corrpqun(il Wwas synthesised folTow ng the same nethod described for
conmpound 1

trans-4-di yltei i j r as
Lrans: -l g (fg}g@gg@/ bl L RAKEY SaRINE R € BRI 45 kalldwfy (RIERRkER

Ci s- 4- di pheleydribed tfdruhy o Ekyhpbeylc (stipahehtenesidudway purifidd byr flabb chiinsasberaphy

0. 80-1. 87 chihe Dkl PetiolBgh stheg " HAS pgiori ot & 30 f o Hodling "yRlihe 1
111), 5. 055 §nc(€7ngo/(1j-!), 6.50-6.60 (in, 2H), 7.02-7.48 (m 11H), 7.52-7.70

(in, 6H), 8.03- 8.24 (br, 1H). b%
(E) - 1- 11- ( AHRyNR06)cY: 853108 Xam 4 3ED, 7B R-£5 (mp11), 225643 nty.fidg 8:10A3 4 h@, AH) net

the pr oceddr5-uetbh ek S AR R cARb B AT BT SR THE 1 om conpound 454
(449% . WO 03/031436 PCT/EP02/11282 -78 1H-NWR (6): 1.00-2.05 (m 9H),

2.07-2.27 (m 2H), 2.38.-2.88 (m 9H), 3.15-3.38 (m 4H), 3.50-3.71 (m
1H), 5.06-Fx3mpled3 1) 6.51-6.70 (m 2H), 7.07-7.31 (m 7H), 8.05-.8.32

(br, 1H). (R)-1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methyl-4-

indolyl)-piperazine

The title compound was prepared as described in Example 15 but using the compound of
Example (+)-1 instead of Example 1. Yield: 30%. |

'TH-NMR (5): 0.80-1.99 (m, 11H), 2.05-2.24 (m, 1H), 2.26-2.85 (m, 9H), 3.10-3.35 (i, 4H),
3.76 (s 3H), 5.00-5.25 (m, 1H), 6.45-6.60 (m, 2H), 7.00-7.30 (m, 7H).

Example 44 |
(Z)-1-[1-(4-Hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethy1]-4-(4-

indolyl)-piperazine

a) (Z)-1-[1-(4-Diphenyltertbutylsilyloxycyclohexanecarbonyl)-1,2,3,4-

tetrahydroguinoline-2-ylmethyl]-4-(4-indolyl)-piperazine (Compound 44A)

The title compound was synthesised following the acylation procedure described for the
compound of Example 1 (step f) starting from Compound 1B but using cis-4-
diphenyltertbutylsilyloxycyclohexanecarbonyl chloride (prepared as described in EP
0352909) instead of cyclohexanecarbonyl chloride. Flash chromatography eluent: petroleum



Exanple 46 1 -(1 -Cycl ohexanecar bonyl -7-fl uor o-

1, 2,3, 4-tetrahydroqui noline-2-ylnmethyl)-4-(4-indolyl)- piperazine a)

7- Fl uor o-wormtobmbeui nol i ne (Conpound 46A) Conpound 46A waColipar/nee2 usi ng
the nmethod described for Conpound 25A, but using 3- fluoroaniline instead
of 4-trifluoromethylaniline. The crude w&& purified by flash

chromat ography eluting with petroleumether - ethyl acetate 75: 25,
affording 2.6g (61.19% of the title conpound. "H-NWR (6): 2.74 (s, 3H),

7.17-7.36 (fer 2H0AT 687 Yidlghg7241), 7.71-7.84 (m 1H), 8.06 (d, 1H. b)
2- Bronvoi net hyl - 7-t | uor oqui nol i ne (Conpound 46B) The title conpound was

prepar ed asHNMR (Hed.86ek. 8@(mpd)8iﬁi)j 159%-2.98 dmy;, i1ALD).f 3.0 3. €bripo ¥, 348A4-0hénead

of 6-fluor gui n rifi

chr omat ogrgbﬁy%éﬁég ﬁE %’1 %e‘b&%-%ﬁ ?rl.qg y@ffl% 3}?&)% ?g'@g@ f%i)té gi ve,
as a first gedsybedHproduct, 1.95 g (61% of the title conpound and then
1.14 g of startlng materlal 46A 1H-NI\/R(6): . . 0.32-7.43 (m
1H), 7.56 , -1F1f 15 JOC i phydre 1211:

7- Fl uor o- 2 1(1501 ( Q1 pi per azi nyI met hyl I - qui nol i ne (Oorrpound 460)
Compound 4 n the same way as described for Conpound 1C
(pr ocedur e Teh)a solhutonuﬁ |cn1g1p®m¢b4ﬁm&) 2AgBni20nled T THT WZS added tatrabetilpuniani ne.

Th d db h.ch
oher " e, HGPrlt i g fetingts R DuST A PPE RS s ot BRIBLETL
2.68-2. 96 (e% o{*ahﬁd u&ieZ FachuaPd; thevesildy was dB2ol (el 1nZ]ﬂIzC126(448nl§a1ﬁﬁwésth wat) ,

7.02- 7.22 24-7. 39 1 7.62-7.8 1
2H). d) (30 11’|1_|% The organic layer(vr\;;s dnl;% (NapSOy4) and tge cruge was punt8 ed by gasﬁ (m

1-(7-Fluorg ay.ds | dol yl') - pi perazin
e (Corrpounggm%D%W Y4§\S§étl93%?/9E Ozglliglggﬁk%g%%ﬁ%d % OPe conpound was
pr epar ed aéHdéNﬁ«dSbeﬁl@-d>199(Cm;rﬁHﬂgm:D]J-322 (moﬂé)jaﬁé-k% émaﬂlﬂ) Ad 2% dhim,@EHpound

46C instead of Gonpond 1G o The cfiide Ma%sRur L) efo Py Kbl @shusRpemphegarhy

1H).

Example 45
(B)-1-[1-(4-Hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethy1]-4-(4-
indolyl)-piperazine

a) E)-1-[1-(4-Diphenyltertbutylsilyloxycyclohexanecarbonyl)-1,2,3,4-

tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine (Compound 45A)

The title compound was synthesised following the same method described for compound
44A but using trans-4-diphenyltertbutylsilyloxycyclohexanecarbonyl chloride (prepared as
described in EP 0352909) instead of cis-4-diphenyltertbutylsilyloxycyclohexanecarbonyl
chloride. Flash chromatography eluent: petroleum ether - EtOAc 6:4. Yield: 87%.

'"H-NMR (8): 0.89-1.87 (m, 18H), 1.93-2.75 (m, 10H), 3.14-3.47 (m, 4H), 3.51-3.71 (m,
1H), 5.05-5.28 (m, 1H), 6.50-6.60 (m, 2H), 7.02-7.48 (m, 11H), 7.52-7.70 (m, 6H), 8.03-
8.24 (br, 1H).

b) (E)-1-[1-(4-Hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

4-(4-indolyl)-piperazine

The title compound was synthesised following the procedure described for the compound 44

but starting from compound 45A (44%).



eluting with petroleumether - ethyl acetate 7:3 to give the title conpound
(45% . 1H-NWR (6): 1.41-1.68 (m 1H), 1.86-2.01 (m 1H), 2.43-2.98 (m 8H),
3. 14- 3. 5W0rm3/035H3¢ 4.51-4.89 (br, 1H), 6.12-6.36 (m 2H) PCa/EP82/61268 (m
2H), 6.81-6.90 (in, 1H), 7.04-7.19 (in, 3H), 8.08-8.23 (br, 1H. e) 1 -(1
- Cycl ohexanecar bonyl - 7-fl uoro- 1, 2, 3, 4-t-&8+ ahydr oqui nol i ne- 2-yl net hyl ) - 4-
(4-indol yl)-pi perazine The title conpound was synt hesised foll ow ng the
alternative acyl ation procedure described for the conmpound of Exanple 1

(step f) bu i\N r u £ i f =By 2 gl de
was purifi eé{'mkéa?sg'@hﬁ@wéﬁ’%%ag%;%&@%ﬁ%?% Qb% ole mg'lg%hSegr - e’tﬁﬁl‘y’J
acetate 7: 3 sd-8gndid)aH) h&0645t32¢me AR @B1d6. (G G 2 H)] AOMNES I G, 7H), 8.0528.02 (rm
11H), 2.03-2.26 (m 1H), 2.29-2.89 (m 9H), 3.11-3.40 (m 4H), 4.91-5.25
(in, 1H), 6l#8-6.68 (in, 2H), 6.82-7.24 (m 6H), 8.03-8.22 (br, 1H).

Exampl e 47

1- (1- Cycl ohexanecar bonyl - 6- phenyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-vyl

net hyl ) - 4- (Bxampleldpl ) - pi perazine To a solution of 0.053 g of the conpound

I e e B e A D

and 0.7 m @perkdhdB aq. saturated solution. The mxture was stirred for 12
h under nitrogen and then diluted with H20 (20 m) and extracted with
Et OAc (3x10 m). The organic |ayer was washed with brine, dried (anhydrous

Na2S0%) andyevanglBed. @nliiienR (ChfiolRUEBA) The 1 esi due was puri fi ed” by
flash chromato etner - c1: 1) affording 0.010

(10% of th@ompaund d5dnpesndiamed asingihekneshod depesibgirfor EpmpourpRSA, (b5t psing ) |
2. 05-2.30 ( 1 2..30-2.90(m,_. - 54i.n 4 : i

1H), 6.45- 6 09(52‘11?“‘32 #fjls,qeaﬂ é)g g].“ﬂ’g‘?rf’%‘,gfh%@n . gg._e 77 g)fvﬁ? 1,657.%25@&%1’0
(in, 2H), &wdbatbfrapiyHplutilx &bl getréRum ether - ethyl acetate 75:25, affording 2.6g (61.1%)
1-(1-Cycl ohexanecargonyl - 2, 3-di hydr oi ndol e- 2-yl net hyl ) - 4- (4-i ndol yl ) - pi pera
zi ne WD 03/ @3hotde eempdtndo/ 112827 - 80 a)

2-f4- (4- 1 ndigf yhir ksPioPRf @z i3aY! £34.538Yl, 2E)d9\h ad (GBI IUndsA8A) 1H), 8.06 (4,
1H).
b) 2-Bromomethyl-7-fluoroguinoline (Compound 46B)

The title compound was prepared as described for Compound 5A, starting from Compound
46A instead of 6-fluoro-2-methylquinoline. The crude was purified by flash chromatography
eluting with petroleum ether - ethyl acetate 85:15 to give, as a first eluted product, 1.95 g
(61%) of the title compound and then 1.14 g of starting material 46A.

TH-NMR (8): 4.71 (s, 2H), 7.32-7.43 (m, 1H), 7.56 (d, 1H), 7.74 (dd, 1H), 7.76-7.87 (m,
1H), 8.18 (d, 1H)

c) 7-Fluoro-2-[4-(4-indolyl)-1-piperazinylmethyl]-quinoline (Compound 46C)

Compound 46C was obtained in the same way as described for Compound 1C (procedure d)
but using Compound 46B instead of 2-chloromethylquinoline. The crude was purified by
flash chromatography eluting with petroleum ether - ethyl acetate 6:4 to give the title
compound (41%).

'H-NMR (8): 2.68-2.96 (m, 4H), 3.22-3.39 (m, 4H), 3.92 (s, 2H), 6.48-6.66 (m, 2H), 7.0%
7.22 (m, 3H), 7.24-7.39 (m, 1H), 7.62-7.88 (m, 3H), 8.09-8.31 (m, 2H).

d) 1-(7-Fluoro-1,2,3ﬁetrahydrbquinblihe—Z-ylmethxl)-4-(4-indoly1)—piperazine
(Compound 46D) ‘




The title conpound was synt hesised foll ow ng the procedure described for
Compound 1D (step f) but using 2-indolinecarboxylic acid instead of

1, 2, 3, 4- twDroahydse©qui nol i ne-2- carboxylic acid. The crudePsalEPd2/1e8t due was
stirred with Et20 (30 m) for 0,5 hat r.t. to afford 0.65 g (93,2% of
the title conmpound as an ivory solid. 1HNWR (6): 3.05-3.45 (m 5H),
3.45-3.65 (m 1H), 3.65-4.00 (m 8H), 3.05-4.40 (b, 1H), 4.60-4.80 (m1H),
6.50-6.70 (m 21-1), 6.70-6.95 (m 2H), 695725(m SH), 820850(b

1 b) 1- d
468) The 1 1T B e B A Y AR
for Corrpouﬁ‘,dmha&mc( 46@ mste)adhuﬁlCouquomgl d:@rfﬂmmddeﬁlﬁ'ﬁs purifteday fiedfsh G‘tmnmmgﬂa

The residu fl a ClS 2 t hanol i ¢
anmoni a 10%“%&1‘5% {TB‘%HM%}“‘FHE {?%%573‘8 gl’%ﬁ Sgompgundy § Yck oil .

1H NWVR ( 6) ‘gAng- FB%) 8041- msslthb ,m? ﬁ@@iioi@m( 'IH), 214@)-2 o8 (ﬂaOSﬁ) 53014( %7 UT%SH
3.90-4.15 (in, 1 0 (m

5H), 8.10 ¢5] 413$ (tn;)ui) 6(1_@ -6.36 (m, 2H) Disoss (m 2H),681690 m, lH) P04 19(m

- Cycl ohexaglg g% %1, i hdr oi ndol e- 2-yl net hvl ) -4-(4-indol yl)-pi perazi ne
The title if*pOun wﬁ it hesi sed following the alternative acyl ation
procedure éescridy Wycidhéxetd@&rb@mbgmlm@i ,2@4}@laljyc&odtﬁhdme@-ylbmthﬁgar ting
from Conmpound 48B instead of Conpound 113. The crude was purified by flash
chr omat ogr%;&ibﬂ%ﬁﬂﬁ@ﬁaﬁo t th petroleum ether-ethyl acetate 6:4 affording
the title VRS

111), 2. 32?“13@{91§H 'a?mﬁaélﬁl@wasléi}‘n Jd%ll&wﬁl%}tﬁe Qﬁarﬁd@ve %ﬂ?ﬁtiorgpra&@d&eg&z%r!%d
(m 211), 6rothe 7qompo@mh of7E%)qm18e 15(step, D1kt Ewanglfg)mglompound 6D instead of

411 Eéll- ?ﬁggpg@nﬁg rﬁg?ﬁ:@] ecrlé%‘re %VQSO )I%rltl édz b}?’ ‘ﬂ%sﬁ gﬁr%ﬁlﬁ%%a%ﬂyleﬂﬂ ngr\%ﬂ% &H&%ﬁlﬁy' )-
1- (8- Hydr oxthgtiethol dcsate?7 ¥ hffeiding the 4tl¢ dompembi y5)%pi per azi ne (Corrpound 49A)

The title ¢o ﬁound was S)ént hesised follow ng, the reductiye am nat

procedure dé U 09152 04mp bLIAH 2458201, 118 Ag-2-89 (m, O1), 3.11-3.40 m, 4H),
2-fornyl -8, Ok t 35A. The

resi due msbﬁﬁﬁ(gﬂg@ 154? é}sc@%&’aé g%? %%Kﬁ ?getggjgl %%%1 eiﬁg)? WO 03/ 031436
PCT/ EPO2/ 11282 -81

Example 47

'1-(1-Cyclohexanecarbonyl-6-phenyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine ‘

To a solution of 0.053 g of the compound of Example 34 in 2.5 ml of anhydrous 1,2DME
was added 0.008 g of tetrakis(iriphenylphosphine)-palladium(0), 0.018g of 97% phenylboric
acid and 0.7 ml of K,COj; aq. saturated solution. The mixture was stirred for 12 h under
nitrogen and then diluted with H,O (20 ml) and extracted with EtOAc (3x10 ml). The
organic layer was washed with brine, dried (anhydrous Na;SO4) and evaporated to dryness
in vacuo. The residue was purified by flash chromatography (petroleum ether — EtOAc 1 : 1)
affording 0.010 g (10%) of the title compound as a thick oil.

'H-NMR (8): 0.70-2.05 (m,11H), 2.05-2.30 (m, 1H), 2.30-2.90 (m, 9H), 3.05-3.35 (m, 4H),
4.90-5.35 (m, 1H), 6.45-6.70 (m, 2H), 7.00-7.25 (m, 4H), 7.30-7. 55 (m, 5H), 7.557.70 (m,
2H), 8.15 (b, 1H). |

Example 48
1-(1-Cyclohexanecarbonyl-2,3-dihydroindole-2-ylmethyl)-4-(4-indolyl)-piperazine



Et OAc- 2.5 N nethanolic ammonia 1 : 9: 0.2) affordi ng Conpound 49A (74% .
IHNWR (6): 2.71-2.93 (m 4H), 3.23-3.41 (m 4H), 3.88-4.03 (m 2H),

6. 50- 6. 63WOEB/02H3pe 7.0-7.49 (in, 6H), 7.71 (d, 1H), 8.15P(Cu/EPitf)1282
8.10-8.45 (bs, 1H) b)

1- ( 8- Met hoxyqui nol i n-2-yl net hyl ) - 4- (4-i n&fbl yl ) - pi per azi ne (Compound 49B) To
a mxture of 0.08 g of freshly prepared sodi um nethoxide in 10 m of
anhydrous THE was added 0.50 g of conpound 49A and the resulting solution
was stirred for 0.5 hours at r.t.. 0.19 m of iodonethane was added and
the solution was stirred at reflux for 5 hours cool ed tor.t., poured
into H2O anll eft[Adé{ladbiw ; b ) : washed with

it e’ compadndiecraupeid feky ﬁéfsteg il i é%e%‘)f&??é’ﬁ{f’%w P,

4.00-4. 14 (4rp %")but Gudifs 62 ﬁﬁo(nﬁﬁcarbb&yhc FcidOinétedd dfi 1,2 %qﬁaﬁyd%&qlﬂn@lﬁle(%

2H), 7.83 8, 12 .. 8.22-
4-tetrah d% 9¥>Hk9| acifh_Lhe qsfH%q ?E’Dhﬂ fe&*ju% WaﬁdBll(fe‘i W“i}l]%t%%z( %é‘ﬂ) ?%%&Fﬁd tzlt@é) °
The title S‘%@p@w% 225 bf @%@%nﬁ%wﬁ@ﬁo&tﬁ& isligxanple. 1 (step e) but

usi ng comnpoun stead of Conpound Tr}{e resi due was purified by

fl ash chr ofE{NRa@Ny3.0§3ek5r(ol, Sty éﬂﬁrér65-(rrEtchQc3 634700 G, el B19g-4t49e(bt ﬂHD,e

conpound ( 29 0-1.7

(m oy, sapisegniiD, sabye b Guadn s ohgs b g BReT Spphark plap-Sat °°
5H), 7.02- ZH§9 (in, 3H, 8.18 (bs, 1H) d) 1- 1-C cl ohexanecarbon [ - 8- met hox
-1|234tgilrgr11 dro U|noI|ne2 é% i ndo] yl

title conpdlindluAS-IAiayetedng etk drindoly Drpipererise (@

procedur e n%;(ﬁf]

from Corrpogﬁlgqﬁfgé%qwgi@ia&agg ylﬁ%%%g dd%$ mg)ﬂ 86%%4 gés\%ggéd%ﬁo?:@fﬂ ed biilllfBlgash
chr onat ogr &péyhebutising cmmpmmmaamofeﬂhmpgmdﬂﬁ acetate 7:3 affording

the titl ;

14ﬁ|) , 4. 5o eé%l‘?‘%"n‘g’?f%{?“ﬁéd%l}gﬁéghr%’?lﬁt%grz‘gﬂjl (&gcgrgn 26&3’1%{‘”%1132'%)“%“’39’0@ 7. 21
(m 4H), 8.12QbMmng tﬂl&’%ﬂg&@kﬁﬁl@dﬁ’l 8%) as ath1ck oil.

1- (1- Cycl ohexanecar bon drox%/ 3, 4-t et rahydr oqui_n - gmmiH]y ) -

[
4-(4- i ndo|I;I|-I‘)1M& @ér%li AS0 (m, 4H), 80-3. 10 (m, 1H), 3.10-3.50 (m, 7H8)
4.20-5.00 (b, 1H), 6.50-6.80 (m, 4H), 6.90-7.20 (m, SH), 8.10 (b, 1H)
c) 11 -Cyclohexanecarbonyl-2,3-dihydroindole-2-ylmethyl)-4-(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 48B instead of
. Compound 1B. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 6:4 affording the title compound (53%).

TH-NMR (8):1.00-2.05 (m, 10H), 2.10-2.32 (m, 1H), 2.32-2.95 (m, SH), 2.95-3.45 (m,7H),

4.40-4.70 (m, 1H), 6.48-6.70 (m, 2H), 6.95-7.30 (m, 7H), 8.15 (b, 1H)

Example 49
1-(1-Cyclohexanecarbonyl-8-methoxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine

a)  1-(8-Hydroxyquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine ( Compound 49A)

The title compound was synthesised following the reductive amination procedure described

for Compound 35B, but using 2-formyl-8-hydroxyquinoline (commercial) instead of

compound 35A. The residue was purified by flash chromatography (petroleum ether —



WO 03/ 031436 PCT/ EPO2/ 11282 -82 a) 2-Methyl - 6-hydroxyqui nol i ne (Conpound
50A) A suspension of 2-nethyl-6-nmethoxyquinoline (lg) in 48% HBr (20 m)
was refl uwed3pars3® h. Afterwards, the cool ed m xture wasPgomEPezi1i28z 0 100
m of water, alkalinised with 32% NaOH and extracted with ethyl acetate (2
x 20 m). The organic |ayer was dried on8lanhydrous sodi um sul phate and
evaporated to dryness giving 0.83 g of the title conpound which was used
for the next step without further purification (91%. 1HNWR (b): 1.31-2.05
(br1 1H)1 ( ) a (m F (o 9 b)
6-tert-But ?%(Jc;@%acr %gnl‘;’F%?@%’Sgﬁ%%ﬁéﬁfa&u'ith@ ﬁgfgﬁd%;ogn%%lﬁgb&ﬁ glg%)&l-d)ﬁé%l ution of
Conpound SON-NBIRBEY) 24ne2.28 (et 4H), 43Ry, dithe3 §8-488¢)m, i2h) T6E06406n(), 2H)as

led at 0-5C th i - - hut.y] dj t .2 dded and th
colution scherag eepel TIFI B I S6 B ARLE 45 B Von: “as evapor at ed
and the cruge puiLllcBxPyhiAdiRshylnSdi PPl PHBBINY piBbisind CthpdimPadBpl eum

ether-Et OAc 6: 4 affordi ng O.82 g (63% of the trtTe _conpound. 1H NNR}{FG):
1.55 (s, 9H)oamivigrq ef 0.98)g, of Aresbly prepared; sediupnethpxide iy 18 nl(qfanhydgous T

7.95-8.07 (vg%)ad??ﬁ{%ao@ of ngma%mfd% %shn@gggmg&@w E%%QCFY(QW.THM@%‘[

(Conpound 5 e conmpound was prepare escri or Conpound 5A
starting frramoQshmdwidoddmidEhap® vBR2 agiled arst thadoltionwWak stirred 2t rediuk b fiihootsi ne.

Th d ified by fl | ut.i it trol
et her - Bt oncogled 9. Toured ifpgfliy i Eotie ke SV QR adg T N (e
1.58 (s, 9Ryith waié8 dried (RlE)SO,Y ahdevapbfitdditd dritdhs inBiaby . akfrd e, titkdbmghbund

6-tert-But oxycarbonyl oxy-2-(4-(4-indol yl)-1-piperazinyl nethyl]-quinoline
( Conmpound E(@E%)-Thi s conpound was obtained in the sanme way as described for

Conpound 1 [ C t Netel >4l S Of 5.
2- chl or orret Fu]')?j: gﬁwE g‘%r ?r?éd)%@}ﬂ’c? dgﬁagg%p@g;ﬁ?ﬁé?fggﬁ'ﬂf ai?g{)’c 'rsgr%stsonll’azp Y
el uting w thoovet hyenH),chd 507 48 emnes)) 41881 (s, 9F)58.1D (gil My, &228 8t {(bse IHEonpound
0 . - - -
gs;g@_ 4 élz_l_ (N n, (gFéS;I%/I'e%%x%-'l,72],'3,gi-rtre]:tra?ll);grbqu%hoﬁ%ne%—%?né&@l)-éf’-lfg-ind%bf%)gpi%ér%né m 4H),
(Compound 49C) |

The ﬁtle compound was synthesised as reported in Example. 1 (step e) but using compound

49B instead of Compound 1C. The residue was purified by flash chromatography

(petroleﬁm ether — EtOAc- 3:7) affording the title compound (42%).

TH-NMR (8): 1.50-1.74 (m, 1H), 1.88-2.05 (m, 1H), 2.42-3.05 (m, 8H), 3.21-3.58 (m, 5H),

3.82 (s, 3H), 5.00 (bs, 1H), 6.50-6.70 (m, 5H), 7.02-7.19 (m, 3H), 8.18 (bs, 1H)

d) 1-(1-Cyclohexanecarbonyl-8-methoxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4- '

indolyD-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 49C instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 7:3 affording the title compound (57%).

'TH-NMR (8): 0.75-1.99 (m, 15H), 2.12-3.60 (m, 14H), 4.99-5.24 (m, 1H), 6.43-6.61 (m,
2H), 6.39-6.91 (m, 2H), 7.02-7.21 (m, 4H), 8.20 (bs, 1H)

Example 50
1-(1-Cyclohexanecarbonyl-6-hydroxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine



6.49-6.66 (m 2H), 7.00-7.21 (m 3H), 7.48-7.71 (in, 3H), 7.98-8.36 (m

3H). WD 03/031436 PCT/EP02/ 11282 -83 e€)

1- (6-t er twBuBosmaar bonyl oxy-1, 2, 3, 4-t et r ahydr oqui nol i ne- 2Pgirmeoyi2g2 4- (4-in
dol yl)- piperazi ne (Conpound 50E) The title conmpound was prepared as

descri bed for Conpound | B (procedure e) -88arting from Conpound 50D i nstead
of Conpound 1 C. The crude was purified by flash chromat ography eluting
wi t h di chl oronet hane-met hanol 97:3 to give the title conpound (52% . 'H NWR
(8): 1.48-1.73 (m 11H), 1.81-1.98 (m 1H), 2.42-3.01 (m 8H), 3.17-3.52
(m 5H), 6.41- 6.53§ 3H), 6.65-6.78 (m 211) 7.02-7.18 (in, 311),

8. 09-8. 24 (abr 21¥Iethy ﬁ-hydroxyqulnollne (Compound 50A)

1-(1-Cyclo b I- A e igol i
ne-2- vyl mtﬁéﬁ}%ﬁﬁ{ gflyn 0?19'}1) 'nﬁ?tp&ryg{zi ﬁfj‘ﬁ%gggép ﬁg/l}g%'&éiﬂiﬁg “;as grg}%ogdnd
was synt hedi smbrév@ﬂdls Othte mgolteb eniahirewag powed ay 180 indrofpraee @llka}imek&iswtth 3aek

for the co of Exa ep f ut s ar i from ound

i nst ead of T %?mfaB &céﬂ@’é ie Jiy]g‘? Ioé%aﬁlc gfglé?gh‘gp
eluting wt HOb ST 2 Bait food has t b'sB' omérﬁ%r&@ i -
1H NVR (6): Bgﬁgr% e, (.Sﬁﬁph%glﬁg%o % 19 @g R (mmﬁo911)
3.07-3. 34 (which wag ysed fqrtgen@dzif"epmhomﬁmhgrmf@at@m h%)zll) 6.92-7.15 (in,
611), 8.08-+

101 oyl onBNB b AT Ry dBG T3 23 - el AU B B B2 et ) -
4-(4- i ndolﬂgl )6pﬂeﬁ$Laaxya@rba;ﬁylaxyagqﬁeﬂdylsﬂimhh@(Ccﬁﬁpoﬁﬁaﬁosﬁd 50F (86 mg) in
CH2C12 (4 of 3. in dieth et her was added and the
resul ting %P]Gﬂ@n wééioeiwoatld |58A| @>83gban%ﬁlm6ﬁwéamlpﬁwr§imw@rﬁ4g) Wi dHre(#8vdy

under vacu repidpes {
CH2C12 (2 Wk Jﬁpﬁd a#ﬁe“’dgo %’?2{ lgﬁﬁlucgfbog@tg?i E% Q%H e%&%@érggu%rg%gr%lnd
evapor at ed at a.t. dory AlesAfteffreeds; rthel @oWaJst pas ielapedatéry and dlsh colde graifiedrigp fish

e:_tl'lf\l:vgg( \é\ll) t I‘%%(ggfg@él\le(l H3g \Iizgwetr(?_{ ey e@erzg&z/%? g%ffg‘l’rdl yf?zgc@?}o? I%E?he( t?t?e%

4H), 2. 52- ZcZﬁlbmm 511) 310331(|n 411) 505525(in 1H)

6. 45-6. 65 (m 676. 75 (| 2113 6.92-7.11 (i 4H) -8.21 (br,
111). Exanp (): 5 8 s, OFD), 2.78 (s, 3113, 7.25:7.54 (m 1), 7.91-7.62 (in, 2H),795 8.07 (tn
2 H).

c) 2-Bromomethyl-6-tert-butoxycarbonyloxyquinoline (Compound 50C)

The title compound was prepared as described for Compound 5A starting from Compound
50B (0.82 g) instead of 6-fluoro-2-methylquinoline. The crude was purified by flash
chromatography eluting with petroleum ether-EtOAc 8:2 to give 0.57g of the title compound
(54%). '

'H-NMR (8): 1.58 (s, 9H), 5.78 (s, 2H), 7.50-7.69 (m, 3H), 8.03-8.19 (m, 2H)

d) 6-tert-Butoxycarbonyloxy-2-[4-(4-indoly})-1-piperazinylmethyl]-quinoline
(Compound 50D)

This compound was obtained in the same way as described for Compound 1C procedure (d)

but using Compound 50C instead of 2-chloromethylquinoline. The crude was purified by
flash chromatography eluting with methylene chloride-methanol 95:5 to give the title
compound (37%).

'H-NMR (8): 1.36-1.71 (m, 9H), 2.71-3.00 (m, 4H), 3.23-3.42 (m, 4H), 3.86-4.02 (m, 2H),
6.49-6.66 (m, 2H), 7.00-7.21 (m, 3H), 7.487.71 (m, 3H), 7.98-8.36 (m, 3H).



1- (6- Bronp- 1- cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4-
(4-fluoro-2- nethoxyphenyl)-pi perazine WO 03/ 031436 PCT/ EP02/ 11282 -84 a)
6- Br onp- 2WO43/(0314B6 uor o- 2- net hoxyphenyl ) - 1- pi per azi nyl met hplICITAEPI21 382 -

t et r ahydr oqui nol i ne (Conpound 51A) The title conpound was synt hesi zed

foll owi ng the procedure described for ce¥pound 34D but using

1- (4-fl uoro-2-nmet hoxyphenyl)-pi perazine as a starting nmaterial instead of

1- (4- indolyl)-piperazine. The residue was purified by flash chromat ography
(petrol Sumegt § heﬁ (6 -1k @ﬁwg%@&h&& 1,881 Gai iR qhirblife-£91RAHNEL4(A4ndignas a

thick oil. My, 1.80-2.00 (in, IF), 2. 30-4-00 (m

17H), 650%@@1@_.@ 700(m 1H), 7.00-7.20 (m 2H). b)
b, B 0o e SREXRICOA RO o B S AINAROMLBLIAR S B! Bl -+

(4- fluoro I per 3z e SIsed

f]?I :E>C<)WI nlg U%ﬁl(p@hﬁ@ﬁmtlﬂéﬂﬁdaﬁﬂoﬁipoﬁﬁl% pC OTleCs1tde \dmpmriﬂaédi»y fiaol chrbmatcxgrq;xhynd
o] anpl e st ut starting from Conpound 51A ins of Conpound 1
B. The resPigg ‘E‘ dbﬂ#?lplr’éﬂlaﬁ‘ifmleﬁ’égﬂ 2 Fﬁrfﬁr%‘feotg? HB%W%R%W&Z% fm et her - Et OAC

go g5 302) oa?'.ﬁmr*%} tlhzgs 885 lﬁﬁl gﬁ?i)qmdl%sﬁ@\?u@szmhmlfﬁﬁm, Q). 3. 1H3W%HL*SH§H

4.80 5. 206(AN6.3Hm, BIYE:66-688 (@m2IDH).02-8.13 (my3H)p 8(0NS. 24—l)b;r, 17H)30 7. 50 (m
2H), Exanpl e 52
1- (1- Oycl oftexaneCarHHFXBCHL ANy ~Q-tgri-utgxyca =

4-(4- i ndoIy}fﬁéthﬂ'l-ﬂfmﬂﬁdldlﬁ)-%)perazme (Cornpound SOF)
1- (8- Hydroxy-T1, Z, 321tetraﬁydroqum—ﬁne 2- yl)- 4(4|ndoly plpera2|
ne (CoerO d tio apmperencs Wy ¥nthesiprsliieloving f%%/ﬁi%’@é‘l"% aeylaftony apesAiegleperibed

Exanple 1 E%]Eﬁﬁ o] f cﬁ?gﬂﬁﬂ 1

resi due was purl‘?)le‘%%%d%f%: as ﬁﬁ @%’ r%@hé)} gg?ornglcu ﬁer‘[:}ré)E 1n§teaa_htﬁ ;
1) aff or di Qgnoitd §B( IDejcrade wampumﬁécbby:cﬁhaﬁiouhEdmatogxansihR efuting Wlﬂme@ob@mu n,
3, 2.41- %fher—E{&c ?H)to glve]tﬁe fifle congpmunt? |(-J27"’/ ). 30-6.82 (in, 4H),

TH-NMR (5): 0.81-2.00 (m, 20H), 2.01-2.23 (m, 1H), 2.24-2.82 (m, 9H), 3.07-3.34 (m, 4H),
4.98-5.27 (m, 1H), 6.42-6.61 (m, 2H), 6.92-7.15 (m, 6H), 8.08-8.27 (br, 1H).
g) 1-(1-Cyclohexanecarbonyl-6-hydroxy-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine
"To a cooled solution of Compound 50F (86 mg) in CH,CkL (4 ml), 0.5 ml of 3.6 N HCl in
diethy! ether was added and the resulting mixture heated at reflux for Sh. Then the solvent

was removed under vacuum, the residue alkalinised with NaHCO; and extracted with
CH,Cl; (2x 20 ml). The combined organic layers were dried over Na;SOy and evaporated to
dryness. The crude was purified by flash chromatography eluting with CH;Cl,-2N NH; in
MeOH 95:5 to give the title compound (57%).

'H-NMR (3): 0.81-1.98 (m, 12H), 1.99-2.20 (m, 1H), 2.22-2.51 (m, 4H),2.52-2.78 (m, 5H),
3.10-3.31 (m, 4H), 5.05-5.25 (m, 1H), 6.45-6.65 (m, 2H), 6.676.75 (m, 2H), 6.92-7.11 (m,
4H), 8.05-8.21 (br, 1H).

Example 51
1-(6-Bromo-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine



7.02-7. 24 (in, 4H), 8.15 (bs, 1H). WO 03/031436 PCT/ EP02/ 11282 -85 b)

1- (8- Cycl ohexanecar bonyl oxy-1 - cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i
ne- 2- yl m&olwplojr4de (4-i ndol yl ) - pi perazi ne (Conpound 52B) ApsalEro2/onsnf 0. 14
g of conpound 52A, 0.20 m of cycl ohexanecarbonyl chloride and 0.41 m of
triethylamine in 5 m of toluene was sti¥ed at reflux for 0.5 hours,
cooled tor.t.. The mxture was extracted with Et OAc. The organic Iayer
was washed with 1 N NaOH, with H2O, dried (Na2SO4) and evaporated to
dryness in vacuo. The crude was purified by flash chromatography
(petroleumether - EtQAc 6:4) to afford 0.17 g (77°/c) of the title
conpound. aH NVRBrsino-23{4z&k- etho X ~typireray ethgliiyl ,2,33497-3. 38 (m
ifllzl)l) g) 94- b, aﬁy&g}@%gf)me(c%m%%ugdglz@(m 2H), 6. 85 7.24 (in, 611), 8.15 (bs,
1- (1- Cycl ofrax sifle campotiyd was bytdlieaicyd folkwdng tHeairo@biy@drdestribed lfommnipoyhd éunyl ) -

4-(4- indolyl)-pipe ine A mxture of 0.17 of conppoun 075
i t hi um hyé%&%l%seqréﬁﬁwwa?@ww% perped Ao AR PSS 51 ed
at r.t. fopmgbBepedrindl | uted with H2O and extracted vvlth Et OAc. The
organic Ia%er was washed with water, dried (Na2804 and eva&?r ated to

dryness hy aetidie Wae rorified buafasbuetirometdgtephy K@ﬁtﬁ eghr ot odit@pHRay70:30) to

trol 0 0. 32 65% of the titl
Conpound. HIREE il pdpa B B AE LD 02 9 (0 %6 "2 015 48 (m
6H), 5.38- SHWMRmS) B35 (s, m&a—mﬁeo (hNTHR 280,48 @8 1(78), 6.30-5,80619 OH),d5.80-

1H), 7. 02--7. 20 nﬁb é 1H). Exanple 53
1- (1- Oycl ohdQ4med b%&@fﬂzé (e HQfI -1,2,3,4- tetrahydroqw noI i ne-2-yhnet hyl ) -4
(4f|uoro)2 met BeXYRREN ap)

1- (4- Fl uor o- 2-
yl car bony| Jlugriogi e FQEEDMMH_@E_&A) The title corrpound was synt hesi sed

fol |l owi ng rocedur e descr u
Cormouna 338 HEREREOGR YESStnSEed BUayRERR Mcsbve bah Ehiofitns BePbec,
1- (4-f 1 uor eor2theedongoyph fyEyaniploer &2épn€) butsitasidg dtom Compound 51A instead of

1- (4-i ndol yl i perazine. The
( %o?npgulgd 1B. The remdue was purified by flash chromatography (petroleum ether ~EtOAc

80 : 20) affording the title compound (69%) as a thick oil.

'H-NMR (8): 0.85-2.00 (m, 11H), 2.00-2.80 (m, SH), 2.80-3.70 (m, 6H), 3.90 (s, 3H), 4.80
5.20 (m, 1H), 6.45-6.65 (m, 2H), 6.70-7.15 (m, 2H), 7.36-7.50 (m, 2H),

Example 52
1-(1-Cyclohexanecarbonyl-8-hydroxy-1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine

a) 1-(8-Hydroxy-1,2,3 4-tetrahydroquinoline-2-yimethyl)-4-(4-indolyl)-piperazine
(Compound 52A)

The title compound was synthesised as reported in Example 1 (step e) but using compound

49A instead of Compound 1C. The residue was purified by flash chromatography
(petroleum ether — EtOAc 1 : 1) affording 0.15 g (30%) of the title compound.

TH-NMR (8): 1.50-2.05 (m, 3H), 2.41-3.09 (m, 8H), 3.12-3.70 (m, 6H), 6.30-6.82 (m, 4H),
7.02-7. 24 (m, 4H), 8.15 (bs, 1H).



residue was purified by flash chromatography eluting with petrol eum et her -
EtOAc 6:4 to give of the title conmpound (69 % . WD 03/031436

PCT/ EPO2/WD28@314386 1H NVR (6): 1.60-1.81 (m 1H), 2.04-2PCo/Epop/1Bd, 2.11
(s; 3H, 2.66-2.89 (m 2H), 2.93- 3.17 (m 4H), 3.61-3.98 (m 7H), 4.02-4.26
(m 1H), 4.28-4.42 (br, 1H), 6.51-6.70 (®h; 3H), 6.71-6.94 (m 3H. b)

1- (4- Fl uor o- 2- met hoxy) - 4- (6-net hyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl ) -
pi perazi ne (Conpound 53B) The title conpound was synt hesi sed follow ng the
procedure Sﬁ%@ﬁ%ﬁ}%@%@%&! AolR1-c SbRbkaldcalithy VEb Y- RARA iR BAe-2-

i nst ead of INe resrdue was purifred by flas cnronatography
el uti ng w tyimetiyhel-euimdelyhepiperazineiféonihodnd 62B) ve the title conpound (86.5

2ty 2 Abiatigs 87 pita"d of fBmepiha s3aglop s ofiGhiobblhye Sriphyt Gogfig anco 4P

3.31-3.52 (thnef tiﬂei)hylaﬁnﬁg 11{ 5 ml%ﬁ)ﬁoluéheﬁﬂas‘khﬁﬂéd af flnx Eb)0.5 Gowkd @oked t6irn., Thed) ,

6.53-6.70 (in, 2H), 6.75- 1%1 L—&ﬂ

1- (1- Oycl oHBR%}ﬁéé’\éﬁStf‘@fﬁ?m‘é“ﬁ@t A, e@rmfeiaw%wasr yagheAoyiithd X NAQR L High ) - 4
-(4- fl uor t e nagmgxéha S ﬁa&@deon&yJége i Vidu8. ?Hé%ﬁ@%a%%nﬁww%bﬁ ed

foll ow ng acyl |on procedure describ for "t he conpound
of Exanple cbrc(mategrapl)y tipeircdevam teithey £ rFBMACOMId Unda B3R G) ih%t&a(a%} ofdbnpbﬁlmd
113. The crude was purified by flash chronat ography eluting with petrol eum
et her - et hy| 883 te 1:1 to give the title conpound (80 %. 1H NVR (6):
0.81-1.99, I(LIlvaﬁitﬁ 02780,110?%&924([{)12%1)2 9031mR 318, BA7-1.88 (1 24H)), 424840 B8 H)M

4 3.82 (s 6.49-6.68 (m 2 6.74-7.09 (m 4
E)lj)anpl e 54(614?[ 6?2 (m, 2H), 6.85- 72& (m, 6111_? 8.15 (bs, 1H) ( a2 ( H).

1- (3- )
- 4( ( 4@}/:;\13& P?prl . Db Bickndogriding

: 4 s
K2C33 and Gn&cﬁylmgﬁﬁazmd: was stirred for 1 5 h at 80C cool ed at r.t.

Fur ther 6 Hs mitierodbbT BRGeatmbqung o280 EEE i bR fER R,

water (7  THF and 0.2 ml of H,O was stirred at r.t. for 12 hours, dlluted with H,O and extracted with

EtOAc. The organic layer was washed with water, dried (Na,SOy) and evaporated to dryness
in vacuo. The crude was purified by flash chromatography (petroleum ether— EtOAc 6 : 4)
to afford 0.32 g (65%) of the title compound.

'H-NMR (8): 0.80-1.95 (m, 14H), 2.15-2.58 (m, 6H), 2.91-3.48 (m, 6H), 5.38-5.57 (m, 1H),
6.45-6.62 (m, 2H), 6.76 (d, 1H), 6.90 (d, 1H), 7.02-7.20 (m, 4H), 8.15 (bs, 1H).

Example 53
1-(1-Cyclohexanecarbonyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

a) 1-(4-Fluoro-2-methoxyphenyl)-4-(6-methyl-1,2,3,4-tetrahydroquinoline-2-

ylcarbonyl)-piperazine (Compound 53A)

The title compound was synthesised following the procedure described for Compound 1D
(step g) but using Compound 32B instead of 1,2,3,4-tetrahydroquinoline-2-carboxylic acid
and 1-(4-fluoro-2-methoxyphenyl)-piperazine instead of 1-(4-indolyl)-piperazine. The
residue was purified by flash chromatography eluting with petroleum ether— EtOAc 6:4 to
give of the title compound (69 %).



m), strirred for 0.5 h and filtered recovering the precipitated solid.
This was purified by flash chromatography (EtQAc - 2 N NH3 sol. in

met hanol W0:08)31466 gi ve 0. 0259 (56 %9 of the title conpoumdTI/BAR/OR8D31436
PCT/ EPO2/ 11282 -87 1H- NWR (8): 1.25-1.65 (m 1H), 2.00-2.85 (m 11H),
2.85-3.65 (m 6H), 5.10 (b, 1H, 5. 70 ¢%- 1H), 6.40-6.55 (m 2H),
6.90-7.25 (m 7H), 8.10 (s, 1H). Exanple 55 1-(5-Chloro-

| - cycl ohexanecar bonyl -1, 2, 3, 4- tetrahydroquinoIine-2-yInethyI) 4-(4-fluoro-2

- et hoxyph p ifne

1- Benzoyl - W@z%%% (f?zl}giﬁoﬁ‘rzc%g ' 1 ](gbsH%uzn%G%g,%\(mT%Ig)’tzl 9t3l-e
conmpound Was! (g pa)ed.6ds3.98 6a)7H) £4101-0126 c(mmbHDl,nﬁmmm (brut Hyp t6ar1t-6.74¢ (ing 3H).5-
chl oroqui noline (WO 01/44247) instead of 6-nethylquinoline. (67%. 'H NWR
(8): 6.13- 620 Pn{mpdll):- 6.51° (d, 1H), 6.95 (dd, 1H), 7.18-7.51 (m 6H). b)
5- Chl or oguiol i g4 16aHRRMKINGy P& AmEEINPO 8RO BBIR)drSeiine - ImBHYHS
obtained in"the manner descri béd 1or conpound 32B, but using conpound 55A
i nst ead of piwengzing peb)kcr ude was used wit hout additi onal

gugl()f ;CSELI ( ot %’,0 Oglﬁ_'a g"l\é?gg’%%e ES’HOQ‘@Q%@%%W@M 6d<§s§r1ged0f%r t%ﬁypoﬂ:ﬁ&
5-Chl oro- 1 (e h}lbneusi@gwdmgmmsm e e Copphin 15 Ttie ¢@iteoumdBEER) bhe

title corrpound was prep ScCri e start
rom ConpaiiclameEb SR e SPRHEorcE P b B RG R byBhi' "
further pur(ggg@;l gnz to give the title corrpound (78°/c) 1H NMR ( DVBO- d6,

0

400 Mz, 6) (m 2H), 2.67-2.88 @ 9-4.18 (in, | H
5.12-5. 82 (‘HFNMRHQ): 6.440.7d(m, 1HY), 18@ 1q7 (rnl,, IH),Q) 1@, @H),(%ﬁ, (dlﬁﬁ)a &p0-2.62

L (5 O tofy & s asonun e st g, ol tron

synt hesi segbf, Qchwwng Sohte, p ?0@@4660@@%) bﬁ’d6f9@1r(mCGHD10und 1D (step g) but

usi ng Conpound 55C i nstead o tetrah d
aci dg w ¢) 1-(1-Cyclohexanecarbonyl-6 -1net%xy1 1,2,3.4-tetr yrd(l?o lillln% 1nea lmet%alr)boéyl e

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 53B instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether-ethyl acetate 1:1 to give the title compound (80 %).

'H-NMR (8): 0.81-1.99, (m, 1'1H), 2.01-2.19 (m, 1H), 2.23-2.81 (m, 12H), 2.84-3.08 (m,
4H), 3.82 (s, 3H), 4.98-5.17 (m, 1H), 6.49-6.68 (m, 2H), 6.74-7.09 (m, 4H).

Example 54
1-[1-(3-Cyanaminopropionyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)] -4-(4-indolyl)-

piperazine

A mixture of 0.021 g of cyanamide, 0.1 g of K,COj3 and 0.75 ml of DMF was stirred for 1.5
h at 80°C, cooled at r.t.; afterwards, 0.04 g of Compound 27A was added with stirring at
80°C for further 6 h. After cooling at r.t., the reaction mixture was diluted with water (7
ml), sirirred for 0.5 h and filtered recovering the precipitated solid. This was purified by
flash chromatography (EtOAc - 2 N NHs sol. in methanol 96:4) to give 0.025g (56 %) of

the title compound.



The residue was purified by flash chromatography eluting with petrol eum
ether - EtOAc 6:4 to give the title conmpound (79 % . WO 03/031436

PCT/ EPO2/W028@314388 | H- NVR (8): 1.59-1.71 (m 1H), 2.12-2P23/Epap/112BD ,
2.60-2.82 (m 1H), 2.92-3.12 (in, 5H), 3.55-3.96 (m 7H), 4.11-4.23 (m
1H), 4.61-4.74 (br, 1H), 6.546.78 (m 4H$7- 6.80-7.04 (in, 2H. e)
1-(5-Chloro-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl nmet hyl)-4-(4-fl uoro-2-net hoyphe
nyl ) - pi perazi ne (Conpound 55E) The title conmpound was synt hesi sed

foll owi ng tfe d Fg,gp d- 2B Sk dye
was purifi egﬁﬁgﬁf@sﬁﬁﬁ% ig%? %ﬁé Phlrli5\’/\/|2t]8§ 3;5%?%&59% é(??ﬁe?rl'}ﬁ ?E? %A
1:1 to givebti), 6id0les5TanHnd.90e25%m, 7H|)1—8\IMR(S( 8). 1.40-1.79 (in, 1H),
1.81-2.09 (m 1H), 2.24-3.64 (m 13H), 3.84 (s, 3H), 4.55 4.91 (br,
1H),6.31-6.75 (m 4H), 6.77-7.04 (m 2H). f)
1-(1-Cycl oljﬁgﬁﬂftﬁgggbonyl 5-chloro-1, 2, 3, 4- tetrahydroqui nol i ne- 2-yhnet hyl ) -4
- (4-fluoro-2-net hoxyphenyl)-pi perazine The title 0 rrgoun was synt hesi sed
1Ny

fol | owi ng tInG-Ghlpea-hay¢lokexapserebonyinl %ﬁ&c’fé@ﬂ"r}’émﬂé@@ olmetgyD)-¢né-eprdund
of Exanpl e 1 rting from Conmpound 55E instead of Conpound
1B. The cru éﬁ‘%sﬂ*é’?ﬁe“@‘ﬁ&éfg fl ash chromat ography eluting wth petrol eum
ether - ethyl acetate 65:35 to give the title compound (67 %. 'HNWR (8):
0.76-3.49 ( ,3. 6-663(|n 2H) ,
6.80 6.91%nl-Ewzovlog 4 OUES &

- (4- met hox y[@l%rkztw &alnﬁo&d&wés bﬁ:%a{u@&l)é@' rdéguﬁbe@lfbﬂ emapmﬁxae;ml Hut 4tafdnd Foar 6- 2-
nmet hoxyphenﬁl ) - pi perazi ne Th itle co rrgﬁnnd was synt hesi sed follow ng the
al t er nat i vehlpegquindlivg (B OLAHY) dsteed oh ethﬁﬂulﬂﬁ@ec:%@und of Exanple 1
(step f) but starting from Conpound 55E instead of ound 1B, using

- met hoxybéHzNMR Nl @1 3-622i (ns RER.O. D (dC)I’HI) Ehx@de Ak Bdﬁyrap%ﬁn,cﬁﬂ)de t ol uene
|nstead 1, 2-di rorret ape gnd reflux1 ) . The crude was purified
by flash HIOAS X WS SRt - ethyl acetate 6:4
to give th@otn'lﬁduﬁd CSEE)Q&HBdobtamed in the manner descnbed for compound 32B, but using

compound 55A instead of compound 32A. The crude was used without additional

A}

purification. (63%).

1H-NMR (DMSO-ds, 400 MHz, 8): 6.15-7.01 (bs; 1H), 7.60-7.81 (m, 2H), 7.92-8.18 (m,
2H), 8.48 (d, 1H)

¢)  5-Chloro-1,2,3,4-tetrahydroquinoline-2-carboxylic acid ( Compound 55C)

The title compound was prepared as described for Compound 1B (step €) starting from
Compound 55B instead of Compound 1D. The crude was used without further purification
to give the title compound (78%).

"H-NMR (DMSO-ds, 400 MHz, §): 1.87-2.20 (m, 2H), 2.67-2.88 (m, 2H), 3.99-4.18 (m,
1H), 5.12-5.82 (br, 2H), 6.40 (d, 1H), 6.71 (d, 1H), 6.97 (dd, 1H).

d) 1-(5-Chloro-1,2,3.4-tetrahydroquinoline-2-ylcarbonyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine (Compound 55D)

The title compound was synthesised following the procedure described for Compound 1D
(step g) but using Compound 55C instead of 1,2,3,4-tetrahydroquinoline-2-carboxylic acid.
The residue was purified by flash chromatography eluting with petroleum ether - EtOAc 6:4
to give the title compound (79 %). '



(28 %9. "HNWR (8): 1.94-2.12 (m 114), 2.13-2.39 (in, 1H), 2.44-3.08 (m
12H), 3.79, 3.88 (2s, 6H), 4.89-5.08 (br, 1H), 6.51-6.66 (m 3H),

6. 72- 6. 9IWQioa/03dbBy , 7.11 (d, 1H), 7.24-7.39 (m 2H). WO 0PCATPHB61282

PCT/ EP02/ 11282 -89- Exanpl e 57 1-(7-Chl oro-

| -cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr o8& nol i ne- 2-yl net hyl ) - 4- (4-fl uoro-2
- nmet hoxyyphenyl ) - pi per azi ne a)

2- Brom)get hyl -7-Chl oro-1, 2, 3, 4-tet rahydrogui nol i ne (Conpound 57A) The title
conpound. wasg - ed a5 fegcrirhe %gﬂg I

met hyl qui HOF[I Iﬁ%ﬁ?@t g.g%slé’?l @gf@o?éé m{}?gg% mLaﬂn liﬁig”?g%?gll?e(ﬂ{m%‘é{%
purified by.53-286 (mciHyAI Bd23 Gy 1 Hpet G104. éml(rbxeﬂHégm 506180, 4i)adidént 04 (mom
100 : 5to 0 : 10) to afford Corrpound 57A (429% as a white solid. 'H NWR
(6): 4.70 (/- 2H), 7.50 (dd, 1H), 7.58 (d, 1H), 7.75 (d, 1H), 8.10 (d, 1H),
8.18 (d, 135")- R)(57CKIBEP1.9; 3?4' tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-methoyphenyl)-
r4-(4-fluoro-2- rret hoxyphen -I-piperazinyl nethylT-quinoline (Conpound
g?B) The weu. 9 .:--fa epared as descri bed for Conpound 1D (step d)
ut using i was
purified by Ias &%cq‘nr omar ? %nge ggfr}n@g}tbﬁ%e&é H%IC%Q\%& %qu%égﬁt%%&lg ford
Conpound 578ef 42 .H%realsluaw.as pumﬁn@:bb)s ﬁhshd:hrbrhhtbm}(ﬁgluﬁ@ @8h 2ct8defmether)-,
2.90-3. 20 4H). 3.8 6.4.56.65 (m 2H),

6. 75-6. 95 Afﬂoff%lﬁ%th%gﬁlec%omﬂ(g%‘; 80 (m 2H), 8.00-8.20 (Hi)n 2H). «¢)
1-(7- Chl or oprhyiiR (5): 1.40- 179(Im 1H),181209£m 1H),224364(m 13H), 3.84 (s, 3H), 4.55

3, 4-tetrahydroqui noline-2-y | uor o- nethoxyyphenyl)

pi per azi ne %Mbpddiﬁcﬁ 317Gy S GinedHl, 16I7€-7c%®l)@fﬁﬁ was synt hesi sed foll owi ng the
pr ocedure f porgt‘i 3 év_c?gﬁr exan@oggn% 5—ch1c(rgt1?£3 @tet?ath?ﬁxto molfxr{e%ﬁf?&mklﬂd 57B
instead Co rote—was purT asir chronmatography

( pet r ol eum(gtfluero-2-nEtkAGphéhyhipaifiay di ng Corrpound 57C (42% as an orange

oil. "HNWR (6 1.32-1, 65
2 65-2.95 (Thﬁ)tl)tle@og@ound was synthesggd fo:howmg the altérnatlvelg)cylatz 0n proced%re &escﬁbedH)

for the compound of Example 1 (step f) but starting from Compound 55E instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether - ethyl acetate 65:35 to give the title compound (67 %).

TH-NMR (8): 0.76-3.49 (m, 25H), 3.80 (s, 3H), 4.90-5.34 (m, 1H), 6.47-6.63 (m, 2H), 6.80
6.91 (m, 1H), 7.08-7.32 (m, 3H).

Example 56
1-[5-Chloro-1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 55E instead of
Compound 1B, using 4-methoxybenzoyl chloride instead of cyclohexanecarbonyl chloride,
toluene instead 1,2-dichlorometane and refluxing for 1 hour. The crude was purified by flash
chromatography eluting with petroleum ether - ethyl acetate 6:4 to give the title compound
(28 %).

TH-NMR (8): 1.94-2.12 (m, 1H), 2.13-2.39 (m, 411-1), 2.44-3.08 (m, 12H), 3.79, 3.88 (2s, 6H),
4.89-5.08 (br, 1H), 6.51-6.66 (m, 3H), 6.72-6.91 (m, 4H), 7.11 (d, 1H), 7.24-7.39 (m, 2H).



O (in, 2H). d)
7-Chl oro-1. -cycl ohexanecarbonyl - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-yl net hyl ) -
4- | vwwom3@3meé hoxyphenyl ) - pi perazi ne The title conpoumrdT®®e2/s)8t hesi sed
following the alternative acylation procedure described for the conpound
of Exanple 1 (step f) but starting from-8npound 57C i nstead of WO

03/ 031436 PCT/ EP02/ 11282 -90 Conpound 1B. The residue was purified by
flash chromat ography (CHC13-2 N nethanolic anmonia 100: 5) affording the
title conp qﬁﬁ 271% as a thick oil. 1HNWR (6): 0.75-2.20 (in,12H),
220280?&'Ia 2.80-3.20 (m 4H), 3.92 (s,3H), 4.80- 5.20 (in, 1H),

6. 50-6. 70 (an7 (ZIHI))ro B-CYGQI&J@EGCQprnﬂELlla 3, 4te@dhydraBinplipe-24smet B Arif-Slu 8- -

3- Benzyl

-(1-cycl Ohé&eélhoé%gﬁl%g’}?yﬁﬂf’?%?%, 4-t et rahydroqui nol i ne- 2-yhnet hyl ) - pi peri di ne
(upper TLC Rf diastereomer) The title conpound was synthesised using the
nmet hodol ogy described in Exarrpl e 35 usi ng Interrredl ate 35B and

3- benzyl pi ﬁbl’l 4 Broanomstiyr7sehlerasl .3, 3,4 sigirany g quagd 57A

met hoxy pheryk) %%@%aﬁ%ﬂéﬁﬂ%d agtd%ﬁzlbed moﬁgo&d é(A %u@ usn?ig%clrﬂé'l‘bbﬂm
(6): 0.82-3.48 (in 1H), Exanpl e 59

3- Benzyl - methquumohne instead of 6- ﬂuoro—2—methquu1nohne The resuiue was purl.ﬁed by flash

(1 ower TLC RO PR otisiPy S IS Rl Rl TR0 SR o B PG R

di aster eomonqjémh@g7Ai(e2%yagéwﬁﬁégmﬂ of Corrpound 58 EI uent: Et OAC I\/EO—l
95:5. Yield: 13% 1H NMR Sﬁ g_ 01 (i

2.17- 3.01 HiNMRo():; 43043 )5’2'5(%(4*;1 1@97 8@0121)5’7@? (@,l er) $4p, (dﬁﬂ@B 8718421 (m
9H) . Exarrpl 60 The followi ng conpounds were synthesised using the

met hodol ogy aescri bed in Exanple 35 but in a parallel synthesis fashion
usi ng di chibpr on&t@Gldnm-2fi-(4fdof2-mkethokyfhenyl)-d pipmdzighhethelfduinsling t he

appropri ate basjc hea(gi instead of 1-(4-fluoro-2-nethoxyphenyl)-piperazine.

After making a&%ﬁg‘—aw dilution with CH2C12, t he aqueous | ayer was

removed by Thel #i1® icB@ipound was prepared as described for Compound 1D (step d) but using
Compound 57A instead of 2-chloromethylquinoline. The residue was purified by flash
chromatography (petroleum ether - EtOAc 70:30) to afford Compound 57B (42.3%) as an

7.0
1-(
4- (

orange solid.

TH-NMR (8): 2.65-2.85 (m, 4H), 2.90-3.20 (m, 4H), 3.80 (s, 3H), 3.90 (s, 3H), 6.456.65 (m,
2H), 6.75-6.95 (m, 1H), 7.45 (dd, 1H), 7.55-7.80 (m, 2H), 8.00-8.20 (m, 2H).

c) 1-(7-Chloro-1,2,3,4-tetrahydrogquinoline-2-ylmethyl)-4-(4-fluoro-2-methoxyphenyl)-

piperazine (Compound 57C)

The title compound was synthesised following the procedure reported for Compound 1B
(step e) starting from compound 57B instead Compound 1C. The residue was purified by
flash chromatography (petroleum ether — EtOAc 60:40) affording Compound 57C (42%) as
an orange oil.

'H-NMR (8): 1.32-1.65 (m, 1H), 1.80-2.00 (m, 1H), 2.322.65 (m, 4H), 2.65-2.95 (m), 6.80-
7.00 (m, 2H).

d) 1-(7-Chloro-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 57C instead of



on solid phase extraction (SPE) cartridges. The organic |ayer was
evaporated to dryness in vacuo and the crude purified by flash

chr omat ogwephg3dé ng conventi onal techni ques or parall el PCTaP2/11282

chr omat ogr aphy techni ques (QUAD3TM from Bi ot age) (el uent shown): WO

03/ 031436 PCT/ EP02/ 11282 -91- Exanple 69A

1- (4-Chl oro-2-i-propoxyphenyl)-4-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oq
ui nol i ne-2- yhnet hyl) - pi perazi ne From

1- (4-chl or @fég;gm%ggoef%{%%%)wagpggﬁ ?%aéﬁ@ﬁr%ﬂ ogfaphy (EHCBL2 N dethihdlic

Chem 32, omat ogr a etrol eum et her -
Et QAc 7: 3. aiYingingy 1002, ﬂ%fotd‘rhg\mRti(ds):ompotsﬁ (32. 5%)@4; mﬂn@mﬂ) 4.41-4.69 (m

60A1 > 05 2 33V ) 0 Y5290 %0 Pord>2 0 866l o 2303 207G, U, 3855, 35 AR
1- (5- Chl or @3- (Iﬂ}m;@%fwd@n@ﬁ 16@3@@‘(@%@@%@3’19'2&@112@)3 4-tetrahydroquin
From

oline-2- yl neth pi per azi ne chloro-2 quorophenyI) pi per azi ne
(WD 01/05765). Fl ash chromat ography el uent: petrol eumether - EtOAc 8: 2.

Yield: 50% NMR (b): 0.79-1.99 (m 11H), 2.01-2.18 (m 1H), 2.20-2.81
(m . 9H), %é‘i‘“’é"’g@(m 4H), 4.98-5.21 (in, 1H), 6.77-7.01 (m 3H),
7.02-7.25 GFBenéjrl}l (Exﬁd’]qﬂieﬁarﬁa@ﬂlbonyl-1,2,3,4—tetrahydroquinoline—2—ylmethyl)-piperidine
1-[4-(2,1, Benfﬁéwl azoI ]-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-tetrahydro
qui - nol i nef¥? ‘}St‘ﬁ?(b zine From

1-[4-(2,1, 3-benzot hi adi azol yl ] - pi perazi ne (US 4831031). Fl ash

chromat ogr aphy el uent etroleumether - EtQAc 1:1. Yield: 55% "H NWR (S):
0. 75-1.88 (helitle mequrggwas pathepised wing the zaethpdology Hesaiypd iigEzample g5 ysing,

a9, 5. Oohﬁf&?eg%% 398+ arld: %-Zbe(-xgylp&)wdmg 8?907 93/%39{59) Hdead 7of 41'—(4 fiftorom-

21-1). Exanple
1- ( 1- Cycl ohexmngplanpDmyerdzin. Bluéat: EOAby Maidilii 95c. iYadd 23596.met hyl ) - 4- ( 2- et hox

y-4- Thuor oRRGK! 5.0 #5538 (B28H), 4.88-5.32 (n, 1H), 6.85-7.42 (m, 9H).

Example 59
3-Benzyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperidine
(lower TLC Rf diastereomer)

The title compound was isolated as the lower Rf diastereomer during {he purification of
Compound 58. Eluent: EtOAc-MeOH 95:5. Yield: 13%.

'H-NMR (8): 0.82-1.41 (m, 6H), 1.42-2.01 (m, 11H), 2.17- 3.01 (m, 9H), 3.23-3.52 (m, 2H),
5.02-5.32 (m, 1H), 6.88-7.42 (m, 9H).

Example 60

The following compounds were synthesised using the methodology described in Example 35
but in a parallel synthesis fashion using dichloromethane instead of chloroform as solvent
and using the appropriate basic head instead of 1-(4-fluoro-2-methoxyphenyl)-piperazine.
After making alkaline and dilution with CH,Cl,,the aqueous layer was removed by filtering
on solid phase extraction (SPE) cartridges. The organic layer was evaporated to dryness in
vacuo and the crude purified by flash chromatography using conventional techniques or

parallel flash chromatography techniques (QUAD3™ from Biotage) (eluent shown):



WO 03/ 031436 PCT/ EPO2/ 11282 -92 From

1- (2- et hoxy-4-fl uorophenyl)-pi perazi ne. Flash chromatography: petroleum

et her - BwOAG/08t4d6 Yield: 44.8% 1H NVR (6): 0.85-1.87 (mpCIBHHp2/11288B8-2. 21
(m 2H), 2.22-2.81 (m 8H), 2.82-3.21 ( 4H, 4.08 (q, 2H), 4.95-5.23 (m
1H), 6.48-6.61 (m 3H), 6.73-6.91 (m 1%1,- 7.03-7.30 (m 4H). Exanple 60A4
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- net ho
xy-4- hydroxyphenyl) - pi perazi ne From '

1- (4- hydr oxy- 2- net hoxyhenyl ) - pi perazi ne. Fl ash chromat ography: petrol eum
ether - EtOAc 6:4. Yield: 58% 1H NWR (6): 0.85-1.87 (in, 13H), 1.88-2.21
(in, 2H), Example @A (in, 8H), 2.82-3.21 (m 4H), 4.08 (q, 2H), 4.95-5.23
(EIX g’rrp lll;) ,6 0 g(ﬂ%kﬁm%:—lZ-Q-B}op’b;@phegyly-g:(?-'c%iolgégaanejc@bonyl'— 192?;3 ,ﬁ'—té&al(}’d{:bquﬂdiine—}

1- ( 1- Cycl ohanahgpaigeanide- 1, 2, 3, 4-t et r ahydr oqui nol i ne-2-yl met hyl)-4-(7-ineth
oxy-4- indolyl)-piperazine From 1-(7-inethoxy-4-indolyl)-piperazine. Flash
chromat ography: petroleumether - EtOAc - 2 N nmethanolic anmonia 8:2:0.3.

1H-NWR (60_; 0.80-2.80 (in, 21 00- 3..20 . 4 3.9 5. b,
Ty 6. ao- Eress’ Pk fusiarg-t-Peorghithend-pigetady (s b5 4 et b B
pi per azi ne 106%104f, 419899). as fol | ows: a) 4- Am no- 7- net hoxyi ndol e ( Conpound

R J o e

, g 10% Pd- C m__of S
hydr ogenat eld-WHR(EP}$5-15p 4 lﬁ)>é‘t413‘b6%8§=. 1208 @ééﬁ@l@’»&éﬁc@g‘é‘g&% 31),
catal yst wa®pst7.13 ghespff and the sol ution was evaporated to dryness in
vacuo affording the title conpound (0.04 g, 80%, which was used in the
next step \Etho t %rther purification. WO 03/031436 PCT/ EP02/11282 -93
1H NVR ( 6) X3! 630 (b, 2H), 3.85 (s, 3H), 6.30 (d, 1H), 6.406.55 (m
2H), 7.15 (q8.Chlédb-2-fluorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 1-(5-chloro-2-fluorophenyl)-piperazine (WO 01/05765).

Flash chromatography eluent: petroleum ether — EtOAc 8:2. Yield: 50%.

'H-NMR (8): 0.79-1.99 (m, 11H), 2.01-2.18 (m, 1H), 2.20-2.81 (m, 9H), 2.91-3.18(m, 4H),
4.98-5.21 (m, 1H), 6.77-7.01 (m, 3H), 7.02-7.25 (m, 4H).

Example 60A2
1-[4-(2,1,3-Benzothiadiazolyl)]-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroqui-noline-2-
ylmethyl)-piperazine

From 1-[4-(2,1,3-benzothiadiazolyl]-piperazine (US 4831031).

Flash chromatography eluent: petroleum ether — EtOAc 1:1. Yield: 55%.

'H-NMR (8): 0.75-1.88 (m, 11H), 1.99-2.08 (m, 1H), 2.25-3.01 (n, 9H), 3.313.82 (m, 4H),
5.00-5.37 (m, 1H), 6.72 (d, 1H), 7.09-7.32 (m, 4H); 7.44-7.64 (m, 2H).

Example 60A3
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-ethoxy-4-

fluorophenyl)-piperazine



8.35 (b, 1H) b) 1-(7-Methoxy-4-indolyl)-piperazine (Conpound 60A5-B) The
title conpound was prepared as described for Conpound 35A13-B starting from
Conpound wWOAB/0M4BMSst ead of Conpound 35A13- A The crude wa®Cpmprot/1ee2 by
flash chromatography eluting with CH2C12 - 2 N 'nethanolic ammonia 90: 10
to give the title conpound (23%. 1H NWMR-(6): 2.65-3.60 (m 9H), 3.90 (s,
3H), 6.40-6.60 (m 3H), 7.15 (dd, 1H), 8.40 (b, 1H). Exanple 60A6

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- (2- pyr az
i nyl)- piperazine From 1-(2-pyrazinyl)-piperazine (comercial) Flash

chromat ography: petroleumether - EtOAc 7:3. Yield: 44% 1H NWR (6):

0 80 2. 11 From 1ZRhethaxysp{lgo@phenyh;pigkpzineg. 22-3. 76 (in, 9H), 5.05-5.31 (in,

7. 035 0 , 2)R go/EX | e 60A7
1 (2 Q/anoFZfj ﬁ #o%%ﬁ%gg%ﬁly Hg[foié %e%ér‘%(??aé %g%lgl J-j)lsé’ e
i» ?zt etr ahVHmt @ 0.8%1237 0, rIBthll 8&(211213@@(21{)12 2?¥2§82m (ni 0SH),2 .82-3.21 (m, 4H),
cyan-4-nitr I perazi ne 9953s
chr omat ogr 498y %i??);ﬂeﬂ%e%%f @te,h@i) 6.4:6¢§(my, 35D, 6(7%5(9 1 (o4 34D fk@ﬁl\ﬁ'—@ @G?ﬁl‘ﬂ
0.75-2.01 (in, 11H), 2.11-2.89 (in, 10H), 3.40-3.59 (m 4H), 5.01-5.21 (in,

1H), 6.94 (d, 1H), 7.03-7.27 (m 4H), 8.24 (dd, 1H), 8.43 (d, 1H). Exanple
60A8 1- [ 4- Eaple 60A4

-B di | yl)],-4-(1- I ] - I -
e L SR R Yo gh s gy o ne-2
1-[4- (2, 1, Byderysheash pisiradide pi perazine (EP 0189612).. Flash

chr omat ography petroleumether - EtOAc 1:1. Yield: 86%0). 'HNMR (6):

0.81-2.01 (m 11H), 2.04-2.21 (m 1H), 2.25-2.87 (m 9H), 3.41-3.66 (m
4H) , From 1-(4-hydroxy-2-methoxyhenyl)-piperazine.
Flash chromatography: petroleum ether - EtOAc 6:4. Yield: 58%.

'-NMR (8): 0.85-1.87 (m, 13H), 1.88-2.21 (m, 2H), 2.22-2.81 (m, 8H), 2.82-3.21 (m, 4H),
4.08 (q, 2H), 4.95-5.23 (m, 1H), 6.48-6.61 (m, 3H), 6.73-6.91 (m, 1H), 7.037.30 (m, 4H).

Example 60A5
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(7-methoxy-4-

indolyl)-piperazine

From 1-(7-methoxy-4-indolyl)-piperazine.

Flash chromatography: petroleum ether — EtOAc — 2 N methanolic ammonia 8:2:0.3.
"H-NMR (80 : 0.80-2.80 (m, 21H), 3.00-3.20 (m, 4H), 3.90 (s, 3H), 5.10 (b, 1H), 6.40-6.55
(m, 3H), 7.00-7.30 (m, 5H), 8.45 (b, 1H).

The starting piperazine was obtained as follows:

a) 4-Amino-7-methoxyindole (Compound 60A5-A)

A mixture of 0.06 g of 4-nitro-7-methoxyindole (N. Roug et al, Heterocycles 43, 263-267),
0.003 g of 10% Pd-C and 8 ml of EtOH was hydrogenated in a Parr apparatus at 30 p.s.i.

(206910 pascals). The catalyst was filtered off and the solution was evaporated to dryness in
vacuo affording the title compound (0.04 g, 80%), which was used in the next step without

further purification..



4.98-5.28 (in, 1H, 6.34 (d, 1H), 6.98-7.48 (m 6H). Exanple 60A9

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- net ho
xXy-5- triwbwatnsreée hyl phenyl ) - pi perazi ne From PCT/EP02/11282

1- (2- met hoxy-5-trifl uoromet hyl phenyl) - pi perazi ne (EP 0156443) CA: 104,
P129918a. Flash chromat ography: petrol éuth ether - EtOAc 6:4. Yield: 86%
"H-NWMR (6): 0.84-2.21 (m 12H), 2.28-2.87 (m 9H), 3.92-3.26 (m 4H), 3.91
(s, 3H, 4.99- 3.31 (m 1H), 6.88 (d, 1H), 7.04-7.35 (in, 6H) . Exanple
60A10 1-(1'H-NMR (8): 1.65-3.70 (b, 2H), 3.85 (s, 3H), 6.30 (d, 1H), 6.466.55 (m, 2H) 7.15 (dd, 1H),

- Cycl ohexanecar bonyl -1, 2, 3, 4-t etrahydroqui nol i ne-2-ylnmethyl )-4-[1-(1, 2, 3, 4-
t et r ahydr o®aPh®hill) | - pi per azi ne From

1-(1,2,3,4 etr t pnerazi omat ogr aphy: petrol eum
ether - Et EABRRA ‘1’)15’””%' at G 304! (m 16H), 2.20-2.92
(in, 15H), ’1313615’:4@49913@"1“@ th‘i)p,rep&rﬁgaﬁd@{bnbwm ,for benpofl‘n.CDZSZXl?-B Qﬂartl,ng7ﬁ1))m
7.57-7.77

12 (7 Gl or $LoBtogit 7oA LSeE A% SeAmaRd G515 The oo s RSt Boniy, 2,

3,4- tetr af&Mﬂ)ﬁﬁh@?rﬁ]ﬂi}f‘ élﬁtn?g whietHyET) = Ni'fn%ﬂiaﬂ&hc I @dhia 90:10 to give the title
1-(7-chloro-2,3 dro- 1, 4- benzodi oxi n-5-yl ) - pi per a2| ne (Commercial).

Fl ash chroﬁﬁl@ﬂ@g %)CH2O 2- EtOAc 7:3. Yield: 45% 'H NMWR (8): 0.74-2.21
4b6- 5 38 ( %W%Bﬁé@ ouif R & byl gl s 285 (3 Badih
PCT/ EP02/1 -95- Exanpl e 60A12

1-(1- Cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydr oqui nnol i ne- 2-yl met hyl ) - 4- (4- pyri

dyl) - pi per aaifple 666N 1- (4- pyrl dyl) - pi per azi ne (Regnel r et al. Arzneim
Forsch. 24, 12, 1974). Fl ash chronmat ography: MeOH 9: 1., Y] eId 79% .

1H NVR ( 6) 1-@-Guelghepanecagbonyir])2,3 é-t@mhzd@ﬂmpﬁ%mel%%meﬂw% (ZPEmziny B-
5.02-5.21 (oo dt). 6.75 (d, 2H), 6.97-7.31 (m 4H), 8.17 (d, 2H).

From 1-(2-pyrazinyl)-piperazine (commercial)
Flash chromatography: petroleum ether - EtOAc 7:3. Yield: 44%.

H-NMR (8): 0.80-2.11 (m, 12H), 2.12-3.21 (m, 9H), 3.22-3.76 (m, 9H), 5.05-5.31 (m, 1H),
7.03-7.30 (m, 4H), 7.82 (s, 1H), 8.32 (dd, 2H).

Example 60A7
1-(2-Cyano—4-nitrophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine

From 1-(2-cyano-4-nitrophenyl)-piperazine (CA vol.97, 1982, 109953s)

Flash chromatography: petroleum ether - EtOAc 1:1. Yield: 64%.

'H-NMR (5): 0.75-2.01 (m, 11H), 2.11-2.89 (m, 10H), 3.40-3.59 (m, 4H), 5.01-5.21 (m,
1H), 6.94 (d, 1H), 7.03-7.27 (m, 4H), 8.24 (dd, 1H), 8.43 (d, 1H).

Example 60A8
1-[4-(2,1,3-Benzoxadiazolyl)]-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquino-line-2-
ylmethyl)-piperazine



Exanpl e 60A13

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl nethyl )-4-[4-(6, 7-
di met hoxywoima@azaBé nyl )] - pi perazi ne From PCT/EP02/11282

1-[4- (6, 7-di met hoxyqui nazol i nyl )] - pi perazine (CA 70 68419 (1969) Flash
chromat ography : EtOAc - McOH 98:2. Yiel¥d- 81% 1H NWR (6): 0.75-1.89 (m
11H), 1.91-2.12 (in, 1H, 2.19-3.17 (in, 9H), 3.79-4.24 (m 10H), 7.07 (s,
1H), 7.14-7.39 (m 4H), 7.43 (s, 1H), 8.63 (s, 1H). Exanple 61

T

¢l ohexanec Atablo nylonZtogedfhp xpat@idnongther6-EtDArcd- 1L, Yield; 86%et r ahydr oqui nol i ne
(Compound 61A) Into a solu

L Z0yer ohex M BongRIE Helh e Mgl o 310, 225 267 ity b3 8 4. 6
g) in acet 323@{% reﬁﬁr6§4 dnm @9§qI4gthplquf 37% HNOB (0.94 nl) and Ae20

was dropp tin ture was Stifred at 60C for 4 h. Afterwards,
the solution was poured |nto 200 m of water and extracted with ethyl
acetate (2p%, gléamg The organic layer was dried on anhydrous sodium

sul phate an aporated to dryness. The crude was purified by flash

chr omat ogr &fhyCyelabekangcaboryl eI bitesinhy dogenolinetd- mtmlh4@meﬁgxi-589 of the

title Cogﬁg%%%ifgg@%%“ﬁnﬁwﬁ%@ 0.89-2.10 (m 11H), 2.49-2.89 (in, 4H),

3.65 (s 7.35 (dd, 1H), 8.03-8.22 (in, 2H). WD
03/ 031436 PCT/ EP02/ 11282 -96 b)

2- Hyd t hyl - 6- 2. 3, 4 t t h |
ol Ut on oSOl 8- BrtheR ke sy TS Ao vy SO e g B B o, sc
Was added?ﬂaslg clﬁgonﬁfog?aﬂ}ﬂyl— e%'dfelﬁﬂ“etﬂ_éilEvEtbﬁ%rB 4 hgefat 3¢re was stirred at r.t.

for Afterwards, ~ the reactl on was luted with an aqueous sat urat ed
sol ution ofHARMBS)M. &A1 (e 121D 228)2.87 (@lxt%cﬁ 823wiot(m, BHOA | &x B, i §9-

dried on s p ted.in vacuo. The residue was purified
by flash cﬁ%iﬁ’ti@%@@?ﬁ?ﬁ%ﬁaﬁﬁ Cl2 - MeCH 95:5 affording 0.3 g of
the title conpound (62%.

Example 60A10

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[1-(1,2,3 ,4-
tetrahydronaphthyl)]-piperazine

From 1-(1,2,3,4-tetrahydronaphthyl)-piperazine. ,

Flash chromatography: petroleum ether — EtOAc 1:1. Yield: 45%.

'H-NMR (8): 0.81-2.17 (m, 16H), 2.20-2.92 (m, 15H), 3.654.92 (m, 1H), 4.89-5.21 (m,
1H), 7.02-7.28 (m, 7H), 7.57-7.77 (m, 1H).

Example 60A11
1-(7-Chloro-2,3-dihydro-1,4-benzodioxin-5-yl)-4-(1-cyclohexanecarbonyl-1,2,3,4-
tetrahydroquinoline-2-ylmethyl)-piperazine

From 1-(7-chloro-2,3-dihydro-1,4-benzodioxin-5-yl)-piperazine (Commercial).

Flash chromatography: CH,Cl,— EtOAc 7:3. Yield: 45%.

'"H-NMR (8): 0.74-2.21 (m, 12H), 2.25-2.88 (m, 8H), 2.90-3.21 (m, 4H), 4.18-4.89 (m, 4H),
4.96-5.38 (m, 1H), 6.43-6.69 (m, 2H), 7.047.32 (m, SH).



1H-NWVR (6): 1.48-1.81 (m 1H), 1.92-2.11 (m 1H), 2.74-2.94 (m 2H),
3.45-3.61 (m 2H), 3.65-3.85 (in, 111), 4.94-5.41 (bs, 1H), 6.48 (dd,
114), 7.8%033031466 n, 214). c) PCT/EP02/11282

2- Bromonet hyl -6-nitro-1, 2, 3, 4-t et rahydroqui nol i ne (Conpound 61C) A sol ution
of Conpound 61B (0.3 g), tri phenyl phosphPhie (0 42 g) and CBr4 (0.86Qg) in
CH2C12 (40 m) was stirred at r.t. for 12 h. Then the sol vent was
evaporated and the crude purified by flash chromatography eluting with
CH2d 2- I\/E?—xjag%lgagéngng 0.24 g of the title conpound (60%. 1H NWR (8):
1.65-1.83 (m , 1.99-2.19 (m 1H), 2.74-2.94 (m 2H), 3.18-3.42 (m 2H),
3. 55- 3. 74 (1Ajl-CydloheGankearbnlyl- 12} 4-tetrdFdMqdiholing-2-3kpethyl)-4-(4-pyridyl)-piperazine

1- (4- Fl uor o- 2- mret hoxyphenyl )-4-(6-nitro-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl et
hyl ) - pi perazi ne (Conmpound 61D). A m xture of Conmpound 61C (110 ng),

1- (4-fluor grgn drizind (et bl (Bondl) Foradil 262008978 heat ed for
30 mn at ZOOC%%%G\?Q%E the reaction was diluted wth H2O (10 m ) and

extract ed ilash chxogmgogranhy? 6HaCk — MefeH Qo ieldu’Begani ¢ | ayers were dried

Na2S t tirad
ohr oy ogr A Ve KBrRTE B (TP 02 Bt O 55 o Wi LB - A088,
of the titI1e)CcOMPEUDE(GEHT.3T (b, MMR € 6) (d, 2H31-1. 71 (m 111), 1.91-2.09 (m

1H),2.32-3.31 (m 12Hy, 3.51-3.73 (in, 1H), 3.81 (s, 3Hy, 5.52-5.95 (br,
1H), 641651(|n 1H), 6.52-6.68 (m 2H), 6.83-6.95 (in, 1H), 7.82-7.95

(in, fxample 60A13
1- (1 Cycl ohexanecar bonyl -6-nitro-1, 2, 3, 4-t et rahydr ogui nol i ne- 2-yl net hyl ) - 4-

(4- indol yllydpFyndoteximnesarbhaylt§.2.84- temhydm@mnage- Wﬂmﬁé%ll)*ﬁe[f} ®dt1 owi ng t he

alternativ | at i scribed for the 'conpound of Exanple 1
(step f) bglfm%{l uPnaZ‘ﬁ gﬁ%gbﬁgagﬁ%d 61D i nstead of WD 03/031436

PCT/ EPO2/ 11282 -97 Corrpound 113. The crude was purified by flash
w th petrol.e

compound. ( From 1ok Rmeeon B pR i it fCA TR A9bg 0 V5,17 5l
(75293]7-4211 %I&%’gcﬁro(ﬁ?até%hgp}érH)Et(ﬁAézMe@ﬁ% 01 wieldt 31%. 6.72-6.98 (' n, 2H,
(IH-NI\/[R (8): 0.75-1.89 (m 11H) 1.91-2.12 (m, 1H), 2.19-3.17 (m, 9H), 3.79-4.24 (m,

10H), 7.07 (s, 1H), 7.14-7.39 (m, 4H), 7.43 (s, 1H), 8.63 (s, 1H).

Example 61
1-(4-F luoro-2-methoxyphenyl)-4-(1-cyclohexanecarbonyl-6-nitro-1,2,3,4-
tetrahydroquinoline-2-ylmethyl)-piperazine ‘

a) 1-Cyclohexanecarbonyl-2-methoxycarbonyl-6-nitro-1,2,3.4-tetrahydroquinoline
(Compound 61A)
Into a solution of 1-cyclohexanecarbonyl-2-methoxycarbonyl-1,2,3,4-tetrahydroquinoline
(2.6 g) in acetic anhydride (3.7 ml) a solution of 37% HNO; (0.94 ml) and AeO was
dropped. The resulting mixture was stirred at 60°C for 4 h. Afterwards, the solution was

. poured into 200 ml of water and extracted with ethyl acetate (2 x 60 ml). The organic layer
was dried on anhydrous sodium sulphate and evaporated to dryness. The crude was purified
by flash chromatography eluting with petroleum ether — EtOAc 7:3 giving 1.8g of the title
compound (60%).

TH-NMR (8): 0.89-2.10 (m, 11H), 2.49-2.89 (m, 4H), 3.65 (s, 3H), 5.015.18 (m, 1H), 7.35
(dd, 1H), 8.03-8.22 (m, 2H).



Exanpl e 62 The foll owi ng conpounds were synt hesi sed using the nethodol ogy
described in Exanple 35 but in a parallel synthesis fashion using

di chl or onwDlae14Best ead of chl orof orm as sol vent and usi RgTIEPE2/ax2p2 Opri at e
basi ¢ head instead of 1-(4-fluoro-2-nethoxyphenyl)-piperazine. After

maki ng al kaline and dilution with CH2C129-t he aqueous |ayer was renoved by
filtering on solid phase extraction (SPE) cartridges. The organic |ayer
was evaporated to dryness in vacuo and the crude purified by flash

chr omat ogr aghy (Ui REHAGUAN-LARA! 2 8 ACERIHERuRblind@ d@idothd bi@sh

chr omat ogr aphy “techni ques ( QUAD3TM from Bl otage) (el uent shown): Exanpl e
62A To a solution of 0.8 g of Compound 61A in 15 ml of anhydrous THF stirred at 0-5°C was

1- (1- Cycl oh b hyd | - et hyl
oy TSR E RO e S S MR Dl MBSV O Y e ™
chr omat ogr apmeactpﬁtmd @imadewm léln Eq@eas Batﬁ’rated o Nt 6ﬁannn6nﬁﬁr dh1&de( azn,ml;b,4H) :

1.89-2.11 -3.42 4,11
4.99-5. 30 Ee:*»ﬁr}am with. %@A@ @zSQ iHH) dZ’ﬂjl onesSOéslmr S@Eha(tﬁ%r%%apow ”ét"&F’fq rﬂﬂe

pi perazi ne WasoRiAhntbddsy fh! AWibe luting with CH,Cl, - MeOH 95:5 affordin
1-tert-But 5xyc:§rb %‘1‘} %}’ et hyl - 411 I ngé?hg e)lfi)nlgp\gr azi ne 2(Corrpound 62A- A)g The

title conpdlﬁ\goﬁ\ﬁnstlphe@pmpemda(&%éscrl bed i n Exanpl e 35A25 A usi ng et hyl

(Compound AR Gl iRy @b Sl Gt R BEERRe

35A25- B usizgs- @ﬂ’gﬁulﬂ) G2A=5.44 (Hasn@)a@ 48f d&qmowaﬂs 85&215@@} HNIVR (6): 1.42
(t, 3H), 3.12- G, 51(% »—((()1 4.99-5.30 (in 6.38 (dd, WO
03/ 031436 RLT/ QFBmenmﬂwl- = txo-lm ﬁrahyjﬂwnolmm(Compggadﬁ (m 3H) .

e oes b4 S T B0 bndsfhomine 043 g oy G 0309 In
From 1- ( 2- €@, GOnel) hveasystiersd yi ).t fopE2 azThm tbeéolzaxssmzbyaporated and the crude
purified by flash chromatography eluting with CH,Cl,- MeOH 95:5 giving 0.24 g of the title
compound (60%). |
"TH-NMR (8): 1.65-1.83 (m, 1H), 1.99-2.19 (m, 1H), 2.74-2.94 (m, 2H), 3.18-3.42 (m, 2H),
3.55-3.74 (m, 1H), 6.47 (dd, 1H), 7.83-8.02 (m, 2H).
d) 1-(4-Fluoro-2-methoxyphenyl)-4-(6-nitro-1,2,3,4-tetrahydroquinoline-2-ylmethy1)-

piperazine (Compound 61D).

A mixture of Compound 61C (110 mg), 1-(4-fluoro-2-methoxyphenyl)-piperazine (85 mg)
and K,CO3 was heated for 30 min at 200°C. Afterwards, the reaction was diluted with H,O
(10 ml) and extracted with EtOAc (2x 20 ml).

The combined organic layers were dried over Na;SO4 and evaporated to dryness. The crude
was purified by flash chromatography eluting with petroleum ether — EtOAc 1:1 affording
60 mg of the title compound (38%).

'H-NMR (8): 1.41-1.71 (m, 1H), 1.91-2.09 (m, 1H),2.32-3.31 (m, 12H), 3.51-3.73 (m, 1H),
3.81 (s, 3H), 5.52-5.95 (br, 1H), 6.41-6.51 (m, 1H), 6.52-6.68 (m, 2H), 6.83-6.95 (m, 1H),
7.82-7.95 (m, 2H).

e) 1-(1-Cyclohexanecarbonyl-6-nitro-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 61D instead of



Fl ash chromat ography: petroleumether - EtOAc 7:3. Yield: 63% 'H NWR (6):

0.78-1.99 (m 11H), 2.00-2.21 (m 1H), 2.22-2.95 (m 13H), 3.45-3.62 (in,

2H), 3. 8IwWEx3/03Hp¢ 4.92-5.21 (in, 1H), 6.61-6.75 (m 1H), PETEP0Y1242 (M

5H), 7.31-7.48 (m 1H). Exanple 62A2

1- (4- Chl or o- 2- et hoxyphenyl ) - 4- (1- cycl ohexanecar bonyl -1, 2,3 , 4-tetrahydro

qui nol i ne-2- yl net hyl) - pi perazi ne From

1- (4-chl or o- 2- met hoxyphenyl ) - pi perazi ne (US 5859014). Flash chromat ogr aphy
petrol eum et her

: - E 8:2. Yield: 65%,. 1H 6):.0.79-3. i
387 (5, SMPTBRTS 1B G ori 7o BUecg By Ao N alephd fitnd sy pkfolgd ™
Exanpl e 62A/3ed: G A1 Q16 pRrethdr@Ry/ ehgdNMhd (424)1- cycl ohexanecar bonyl - 1, 2,

3,4-tet rahxdroqw nol i ne-2- yl met hy 2 i perazi ne From

; g g; c [1I E{ ﬁ%@%})%ﬁﬁ)(ﬂ@ﬂé@,&z 41 (Ina?éﬂ 387 ématogt- 83 (e dH). - Em
(m 1y 2000 Gh i 2 St 3y P74l iy 1 Sl i L - 15002 20

(m 1H), 6.69-6.90 (m 3H), 7.08-7.38 (in, 4H). Exanple 62A4 WO 03/ 031436
PCT/ EP02/ 11282 -99 1 -(1 -Cycl ohexanecar bonyl - :
1, 2, 3, 4- t et! @A 8%jui nol i ne- 2- yl et hyl ) - 4- (4-f 1 uoro- 2-1i -

pr opoxyphenyl JsIRvARE BdhPGunids WelsyhtheditddQisRiz2hd mBthORASPRES Hell iR ERGRFIEI35E
(EP 102985) . (I):I ashéchrgﬁlat ograegl)gﬁ’&: Set rgl gum rgt her - Et CAc e8:12. Yi %ll d:

5238;/07 %Hé TI\/IEU'( '6121 2 paraligl- syngiesig pshicsHysine, gighloronretipne msjead 2f phlopofomn @5 solveny) |
21 6. 7664 i the fonpiul bosl Tead e o BAAPr A egkilpndyipdadit. (1

I1- gf 1- Q’dC: 0 Pﬁieametk&fgmwﬂne hn@ dBytibnt it GHyOk dhgiaquedbisrieye? was mertdwet by Lil{eFinget hy
-4-indo - -
y 021 solid phase extraction (SPE) cartridges. The organic layer was evaporated to dryness in
vacuo and the crude purified by flash chromatography using conventional techniques or

parallel flash chromatography techniques (QUAD3™ from Biotage) (eluent shown):

Example 62A
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-ethyl-4-indolyl)-

piperazine

From 1-(1-ethyl-4-indolyl)-piperazine.

Flash chromatography: petroleum ether-EtOAc 8:2.

'H-NMR (8): 0.80-1.88 (m, 14H), 1.89-2.11 (m, 1H), 2.21-2.95 (m, 9H), 2.96-3.42 (m, 4H),
4.11 (g, 2H), 4.99-5.30 (m, 1H), 6.35-6.61 (m, 2H), 6.95-7.32 (m, 7H).

The starting piperazine was obtained as following:

a)  1-tert-Butoxycarbonyl-4-(1-ethyl-4-indolyl)-piperazine (Compound 62A-A)

The title compound was prepared as described in Example 35A25-A using ethyl bromide
instead of acetyl chloride.

b)  1-(1-Ethyl-4-indolyD)-piperazine (Compound 62A-B)

The title compound was prepared as described in Example 35A25-B using Compound 62A-~
A instead of Compound 35A25-B.

'H-NMR (8): 1.42 (t, 3H), 3.12-3.33 (m, 8H), 4.15 (q, 2H), 4.99-5.30 (m, 1H), 6.38 (dd,




pi perazi ne From 1-(7-net hyl -4-indol yl)-pi perazine. Flash chromatography:
petroleumether - EtOAc 7:3. Yield: 54% '"HNWR (6): 0.81-1.82 (m 11H),
1. 83-2. 04w0Orop/03Hpe 2. 34-2.99 (m 12H), 3.00-3.42 (m 4H), PCI/EPE2/51281 (m
1H), 6.41-6.61 (m 2H), 6.83-7.93 (m 1H), 7.05-7.34 (m 5H), 8.06-8.27
(br, 1H). The starting piperazine was éi8ai ned as follow ng: a)

4- Al ni no-7- met hyl i ndol e (Conpound 62A5-A) The title conpound was -

synt hesi sed using the methodol ogy described in Exanple 35A1 using

7-met hyl - 4-ni tr oj ndo ; mef et al, Tetrahedron 46, 6085-6112 (1990))
i nst ead o%ﬂ%-én@t@% 1. ieko- PSSR, 2 0. T o 1H NVR (8): 2.46 (s, 3H),

3.69-4.02 (br, 2H), 6.25 (dd, 1H), 6.38 (dd, 1H), 6.75 (dd, 1H), 7.14 (dd
1H), 8.01-8.13 ibr 1H). b) 1-(7-Methyl-4-indolyl)-piperazine (Conpound
62A5- B) ThEXamp “eﬂc&gnpound was synt hesi sed using the nethodol ogy descri bed

i n Exanpl e 1 3548k ombSf SRR kyBERLYIS 4 CORPAURGka RctARLAY IL 1N3B St Ay dFiRRLIE-B5 AL - A.
The crude V\gs pﬂlgli fied byy flagh-@gﬁrpomat ggraph?yel uting V\,i},"[h CH2Cl2 - 2 N

met hanol i cylmtigi)-piperazineo give the title conpound (60% . WO 03/031436
PCT/ EPO2/ 11282 -100 1H-NWVR (6): 2.47 (s, 3H), 2.99-3.35 (m 9H), 6.45-6.52
(m2H), 6.87 (dd, 111), 7.21 (dd, 1H), 8.03-8.18 (br, 1H). Exanple 62A6
1- (1- Cycl obgyange-dranostmathaxyderdzyl)epipayios (AR bRA48AE- 2- yI met hyl ) - 4- (2- met ho
xy- phenoxy) - pi peri di ne_From 4-( 2- et : - pi,peridine. Flash
chr omat ogrﬁis’ﬁ@?hra@ﬁogra@&% R4 etgéo%géég%?%ébu&%8% 1H NVR (6):
0.75-3.43 (VRO 0,388 s 20982 2 (32 165 2. 393 95 3 61385 23.46 3. 624(H, »
6.81.7.00 (IFBNME\I—@ %3%?979(% ?%)’m—b : Exz(arr’pl em63 X ) 2l

2H), 3.81 (s, 3H), 4.92-5.21 (m, 1H), 6.61-6.75 (m, 1H), 6.98-7.24 (m, 5H), 7.31-7.48 (m,

1H).

Example 62A2
1-(4-Chloro-2-methoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine

From 1-(4-chloro-2-methoxyphenyl)-piperazine (US 5859014).

Flash chromatography : petroleum ether — EtOAc 8:2 . Yield:65%.

TH-NMR (8): 0.79-3.42 (i, 25H), 3.87 (s, 3H); 4.88-5.38 (m,1H), 6.716.97 (m, 3H), 7.04-
. 7.31 (m, 4H).

Example 62A3
1-(4-Chloro-2-ethoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahy droquinoline-2-
ylmethyl)-piperazine

From 1-(4-chloro-2-ethoxyphenyl)-piperazine.

Flash chromatography : petroleum ether — EtOAc 8:2. Yield: 58%.

'H-NMR (8): 0.79-1.18 (m, 11H), 1.19-2.20 (m, 1H), 2.22-2.84 (m, 9H), 2.883.24 (m, 4H),
4.05 (q, 2H), 4.98-5.28 (m, 1H), 6.69-6.90 (m, 3H), 7.08-7.38 (m, 4H).

Example 62A4



1-

[ 6- (5- Acetyl -2-thienyl)-1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2
-yhnet hylwo 034041436 | uor o- 2- met hoxyphenyl ) - pi perazi ne The t PCT&Povmeeund was
synt hesi sed followi ng the procedure described for the conpound of Exanple
47 but starting fromthe Conpound of Exaf¥fi e 51 instead of the conmpound of
Exanpl e 34 and using 5-acetylthiophen-2-boronic acid instead of

phenyl boronic acid. Flash chronat ography pet rol eum et her- Et OQAc 3:7.
Yield: 48% 1H-NI\/R(S) 0.70-2.25 (in 55 (s,3H), 2.25-3.20 (m
13H), 3.80 € Czﬂyhew%ﬂ@ﬂxbl Z@r%feﬁ&hHFTO%llr@éinﬁ-ZW@nﬁhﬂ)M flypred-is. 95 (m
1H), 7.05. @ré&)@?er@n-j)mp&aﬁﬁe? 60 (m 2H), 7.68 (d,1H). Exanple 64 1- |
1- Cycl ohexanecar bonyl

5-di met hyl i soxazol -4-yl)-1, 2, 3, 4-tetrahydro nol i - ne- 2-

yl met hyl ] - fr(mn-K-(%ﬂu@og-@mm@mmplpewlpe?ﬁ%102«985)The title conpound was
synt hesi sedz1f@l dhewhirg ﬂaﬁl@y I%)Et%l@&iﬁreﬁlefdﬁE@AéJ@Q ¥#Rld: 58%. conpound Of Exanpl e

L7 but st e S0l STV SPIROHDN, o 1R o4 A0SH0 o, e oy ©

phenyl bor or.48- amc{m \1B).080D-3 .28 3m, PEY,/ &F0-5.6B1@82H); 4.086.84(1a] i), 4805 7. 3HGDIVR
(8): 0.70- 24@5 (m 12H), 2.30 and 2.43 (2s, 6H), 2.25-3.20 (m 13H), 3.80
(s, 3H), 0-5.40 (m 1H), 6.50-6.70 (m 2H), 6.75-6.95 (m 1H),
7.00-7.20 (m 3H). Exanple 65

1- (1- Cycl olexeamsie &2ASNY| - 7- et hyl -1, 2, 3, 4- tetrahydroqui nol i ne-2-yl met hyl ) -4

-(4-fluoro-2-. inethoxyphenyl i_per az
1 (4 Fl'or d-B-REe RER AR o e eaungrost g line-A3taehubly v daeiviot-indelss:
yl car bonyl )spirparazi ne (Conpound 65A) The title conmpound was synthesised

foll ow ng the procedure described for Conpound 1D (step g) but using
7-met hyl -1, 2, 3, 4 t et rahydr oqui nol i ne-2-carboxylic acid (US 4461896)

i nst ead of Fjr ’f'meﬁ%@ﬁxﬁlﬁﬂglp@f)alzh@e 2-carboxylic acid and
yI)=7pi

1- (4f|uoro erazine instead of
1- (4-i ndol )Blashpjhpﬁnaﬁzmphy ]Sbteolelaﬁleﬂiaﬁ- BEA QLB Yiekid 4. f | ash  chr omat ogr aphy
eluting with CH2C12 Et QA : iving the title conmpound
g 'H-NMR (8) 0.81-1.82 (m 11H) L. 8%—2 04 (9n 1H), 2.34-2.99 (manlL'ﬁ 3. O% 3. 42/?m 4H),
5.01-5.31 (m, 1H), 6.41-6.61 (m, 2H), 6.83-7.93 (m, 1H), 7.05-7.34 (m, 5H), 8.06-8.27 (br,

1H).

The starting piperazine was obtained as following:
a) 4-Amino-7-methylindole (Compound 62A5-A)
The title compound was synthesised using the methodology described in Example 35A1
using 7-methyl-4-nitroindole (J. Bergman et al, Tetrahedron 46, 6085-6112 (1990)) instead
of 2-methyl-4-nitroindole. Yield: 91%.
"TH-NMR (8): 2.46 (s, 3H), 3.69-4.02 (br, 2H), 6.25 (dd, 1H), 6.38 (dd, 1H), 6.75 (dd, 1H),
7.14 (dd 1H), 8.01-8.13 (br, 1H).
b)  1-(7-Methyl-4-indolyl)-piperazine (Compound 62A5-B)
The title compound was synthesised using the methodology described in Example 35A1

(step b) using Compound 62A5-A instead of Compound 35A1-A. The crude was purified by
flash chromatography eluting with CH,Cl — 2 N methanolic ammonia 9:1 to give the title
compound (60%)).



"HNWR (6): 1.60-1.85 (m 1H), 2.05-2.20 (m 1H), 2.25 (s, 3H), 2.603.40
(in, 7H), 3.65- 4.05 (m 7H), 4.20-4.35 (in, 1H), 6.50-6.75 (m 4H),
6. 80- 7. 20WQrm3/02t436 b) PCT/EP02/11282
1- (4- Fl uor o- 2- met hoxyphenyl ) - 4- (7- met hyl 2,3, 4-tetrahydroqui nol i ne-2-yl me
t hyl ) - piperazi ne (Conpound 65B) The tltﬁe conmpound was synt hesi sed
follow ng the procedure described for Conpound 1B (step h) but using
Conmpound 65A. The residue was purified by flash chromatography eluting
with pet r ol BLNMR HB): 2.47E(sOAE),52.99-8 85 diny §H) he4 5-6t52e(ne 2 dusit (dd3 189),. 7.2H(AVR
(6): 1.40- 1u§ &g} %{%3 75-2.00 (m 1H), 2.20 (s, 3H), 2.353.80 (m 13H),
3.85 (s, ) 80369 ©, 6.30-6.50 (m 2H), 6.50-6.70 (m 2H),
6.80-6.95 (m 2H). c)
1- (1- Cycl ohexanecar bonyl - 7- et hyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ) - 4
-(4- fl uor oixampledAPphenyl ) - pi perazi ne The title conpound was synt hesi sed

follow ng the t &S _conpound
of Exanpie. oGy SRk 3 G e pound
1B. Yiel d: [2a8ky)idipaide( 8) : 0.80-3.30 (m 28H), 3.80 (s, 3H), 5.08 (b,
1H), 6.50-6.65 (m 2H), 6.75-7.15 (m 4H). W) 03/031436 PCT/ EP02/ 11282
-102- Exanpl e 66

1- (1- Cycl ohmxanecaraxyp mﬂﬁg@quaﬁhg53 4- tetrahydrqu|noI|ne 2-yl

net hyl ) -4-(4-fl uoro- 2- nethox hen erazine a) cis

1- (4- Fl uor oFlashndrerasipprphy petig @mﬁlﬁhgt A¢ 0:43Yield: éig/‘ahydr oqui nol i ne 2-
yl carbonyl )n n n 6 tl

ol T owi g { RE RS QBN 52%26%%5(}%1:?%81&@ nd OB B e B R 25 R 5P
cis-4- nethy&8&7@03nﬂ4£@t7Bh?dB@ﬂuMEpl|ne carboxyllc aC|d (obt ai ned by
hydrolysis with ag. NaOH in MeOH fromthe correspondi ng nethyl ester (US
5616586)) instead of 1,2, 3, 4-tetrahydroqui noline-2-carboxylic acid and
1-(4- quorQE%uHFEngyphenyl) pi perazi ne instead of

1- (4-indol yl)-pl perazine. The residue was purified by flash chromatography
eluting wi th[qaé& Aottahaaﬂelmé) 1-cyglplxenecarbonyl- lgz,ﬁ;%tr@hyérqcnum@n@:aﬁﬂi@ath (72
" 4-(4-fluoro- 2-1nethoxyphenyl)-plperazme

The title compound was synthesised following the procedure described for the compound of
Example 47 but starting from the Compound of Example 51 instead of the compound of
Example 34 and using 5-acetylthiophen-2-boronic acid instead of phenylboronic acid. Flash
chromatography: petroleum ether- EtOAc 3:7. Yield: 48%.

TH-NMR (8): 0.70-2.25 (m, 12H), 2.55 (s,3H), 2.25-3.20 (m, 13H), 3.80 (s, 3H), 4.85-5.40
(m, 1H), 6.50-6.70 (m, 2H), 6.80-6.95 (m, 1H), 7.05-7.40 (m, 2H), 7.40-7.60 (m, 2H), 7.68
(d,1H). |

Example 64
1-[1-Cyclohexanecarbonyl-6-(3,5-dimethylisoxazol-4-yl)-1,2,3,4-tetrahydroquinoli-ne-2- -
ylmethyl]-4-(4-fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the procedure described for the compound of
Example 47 but starting from the Compound of Example 51 instead of the compound of

Example 34 and using 3,5-dimethylisoxazole-4-boronic acid instead of phenylboronic acid.



"HHNMR (s): 1.30-2.00 (m 4H), 2.00-2.20 (m 1H), 2.904.50 (m 14H),
6.55-7.25 (in, 7H). Db) cis-1- (4-Fluoro-2-nethox hen 1 -4- 4-nmeth |-1,2,3
4-tetrah Wo®30816é i ne-2- yl met hyl) - pi perazi ne (Conpound 6®BY/EPam11281 | e
compound was synt hesi sed foll owi ng the procedure described for Conpound | B
(step h) but using Conpound 66A. The redifue was purified by flash

chromat ography eluting with petroleumether - EtOAc 6:4 to give the title
compound (77 %9. "HNWR (S): 1.20-2.00 (m 5H), 2.30-3.75 (m 12H), 3.85
(s, 3H, 4604 bgslH), 6.45-6.70 (m 4H), 6.85-7.00 (m 2H), 7.10 (d, 1H.

c) :
Ci s- 1- ( 1- O/ HINSNBXENed 70-BRd(Im, 42Hnt230 am, 22473(24, 658, R2yH2b i hoDi A804s.\Athet hy

1)-4- (4-fl - 2- mef-hoxynhh - PP i T d was

synt hesi seé%?'ﬁ@\ﬁlﬂ%ﬁ}’ﬁﬁé&%bﬁaﬁ%gﬁgéﬁﬁzﬁ gﬁ)’yr%dcz%ggﬁp%ggcrl bed for

t he conpound of Exanple 1 (step f) but starting from Conpound 66B i nstead
of Conpound | B. Yield: 100% 'HNWR (6): 0.80-3.30 (m 27H), 3.80 (s,
3H), 5.10 (I'bmnmlﬁ 656.50L6.65 (m 2H), 6.75-6.90 (in, 1H), 7.00-7.35 (in,
4H) . Exanpl - e-2-ylmethyl)-4-(4-fluoro-2-

1- (1-Cycl ohle anecé%}}e %r}\eﬁrbonyl s %ethyl L334 ’ﬁatr?he%dro%u;/raorhgq&l }II’IIICI)1| |hr}1’e) 2( yl met hyl)-4
- (4- f | uor onZsthewyphanyavipergtipe pi pera2| ne WO 03/ 031436 PCT/ EP02/ 11282 -103
a) 2,8-Di nethylquinoline (Conmpound 67A) The title conpound was prepared as

reported Tag Conpaung @S Aitbxl el A TRIGKILAN. L iiGranl ASLERBRLD-

4-trifluord hytanTte.— Ftasn chromatogr apiy. petrol eum et ner - Et CAc
92: 8. Yi elyikarl3Bh)- ﬁi)ber&méa(tammﬁnd 65Ay! qui nol i ne (Corrpound 67B) A

as 1ot | bt Wsreostpoynd 1 syaen O MRS ROt Priomrriid TD

preci pit at gstes Qlyiwht \A@,ﬁlgf vilﬁe@md 2 pfxitetrahp@m mhmmtz-eatb@@matam IGUSe446\189@um
and the crude was taken up w N HC1 (50 m) and THE (200

stirred forinsteaq ofAs3,2Avietray drogﬁ@ohmygﬁ@réoma@ a¢id andel( W‘E%ox%a‘fl%thoxyp%enyl)

glr :(211' (n:\;g %‘é%el\lqm ajpd le(ﬁtlfl@(ﬁﬁ?glp\éf&ﬂe EURRC redillf QVSRANUEIEAYB) NRsh
chromatography eluting with CH,ClL, — EtOAc 8:2 to giving the title compound (72 %).
TH-NMR (8): 1.60-1.85 (m, 1H), 2.05-2.20 (m, 1H), 2.25 (s, 3H), 2.60:3.40 (m, 7H), 3.65-
4.05 (m, 7H), 4.20-4.35 (m, 1H), 6.50-6.75 (m, 4H), 6.80-7.20 (m, 2H).

b) 1-(4-Fluoro-2-methoxyphenyl)-4-(7-methyl-1,2,3,4-tetrahy droquinoline-2-ylmethyl)-

piperazine (Compound 65B)

The title compound was synthesised following the procedure described for Compound 1B
(step h) but using Compound 65A. The residue was purified by flash chromatography
eluting with petroleum ether — EtOAc 5:5 to give the title compound (81%).

"H-NMR (6): 1.40-1.75 (m, 1H), 1.75-2.00 (m, 1H), 2.20 (s, 3H), 2.353.80 (m, 13H), 3.85
(s, 3H), 4.60 (b, 1H), 6.30-6.50 (m, 2H), 6.50-6.70 (m, 2H), 6.80-6.95 (m, 2H).

¢)  1-(1-Cyclohexanecarbonyl-7-methyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4~(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 65B instead of
Compound 1B. Yield: 100%. '

"H-NMR () : 0.80-3.30 (m, 28H), 3.80 (s, 3H), 5.08 (b, 1H), 6.50-6.65 (m, 2H), 6.75-7.15
(m, 4H).



and evaporated to dryness affording the title conpound used in the next
step without further purification. Yield: 48% «c)

1- (4- Fl uowo-03nsmshoxyphenyl ) - 4- (8- i net hyl qui nol i ne- 2- yhnePaJIEPop112682 azi ne
(Conpound 67C) The title conpound was synt hesi sed using the sane

met hodol ogy described in Exanpl e 35A udi%3y Conmpound 67B i nst ead of
Conmpound 35A-B and 1-(4-fl uoro-2-nmethoxyphenyl)- piperazine. The crude was
purified by flash chromat ography eluting with petrol eumether- EtOAc 7: 3.
Yield: 62 ¥xafhiple 66 :

1- (4- Fl uor o- 2- ret hoxyphenyl ) -4- (8-net hyl -1, 2, 3, 4-t et r ahydr oqui nol | ne- 2-

yl met hyl ) - pi(peGreihssanecyhpainidnsthpl 1,336 tereheireainmbinerd -Xhasthyb whdridepraw-
descri bed f d.. .procedure e) starting from Conmpound 67C i nst ead
of Corrpounal%ﬁt?%%ﬁ%g&@&d%%aé\}\gi purified by flash chromatography el uting

W th petroleumether - EtOAc 7:3 to give the title conpound (54% . e)

1- ( 1- Cycl ohexaneisal-GoRpbra2-mettoxly phiengl) 3-@-methylahy drdalgiiplydrogumodinegBnet hyl ) - 4

-(4- fluoro;2-nethoxyphen - pi_pe {\ne The title conpound was synt hesi sed
fol | owi ng ty]r?érbgﬁ'@rpﬂgé ?Z\%J(Ig?ﬁ“pgﬁlﬁﬁﬁg%r ocedure described for the conpound

IofB Exanpl e The (tﬁlbez:][alnfpbui_@dlwas Fﬁrﬁth&sﬁv@dTLfmmiﬁg W&dﬁ?ﬂ@snﬁmeﬂa@]{ lﬁ:bmpﬁmmbmnnd
stirring at reflux in toluene, The crude was purjfie . .

chr omat ogr Z‘mﬁ/g) a1 psing CW“FWE@&‘?QP%{IFW@W%?%I“%&%C I?OA‘YB% a@lf‘%{;&aﬁ‘éd e
¢ ?Erg?:lggol( ;@?@%ské%ﬁﬁ/aﬁ?’ﬂdﬂéﬁ P BRO 26138 2orreshBktinEXAMN @sBBAIS 5616586))

1- ( 2- pyr r olinstead rolf dsRyB J-tatrdhy Sroquinetineabryarboxplicrasid and BUyflase Rymgthersipbemtl-ne

To a suspension.of .2-pyrraql ecar.b i id (8.1 i : 1 S
added t hr oﬁﬁ’ﬁrafmesﬂ?ﬁt%e Og ﬁ{(abl?&g%%}’ %eﬁﬂ%sngl uﬁ?eo%g%%ueo%%ﬁgéﬁ?%rP%deﬁ?ér{i{a
CH2C12 f ol kmeathiciitiy 3@ins With bytroléurd 2therd EfSADME. to Afvting the8itl cemppund@y2at
r.t., the sqglution was evaporated (t = 40C, p = 77000 pascals). To ensure
t he conpl e® renoval of oxal yl chloride the procedure of evaporation was
repeat ed t wyc fiser; hayi a - @i . SSPhy ad. TH).

L Bet of e e R Tl (5. CB ) "Bhd 4
eq. of pobyner csupERFluech-DinREAxyslidneh)-41@-metbyi-1.2 Brigtetraley dndguinelinedas

filtered to, LEMOVE tife (Compound 66B)

The title compound was synthesised following the procedure described for Compound 1B
(step ) but using Compound 66A. The residue was purified by flash chromatography
eluting with petroleum ether — EtOAc 6:4 to give the title compound (77 %).

'H-NMR (8): 1.20-2.00 (m, 5H), 2.30-3.75 (m, 12H), 3.85 (s, 3H), 4.60 (b, 1H), 6.45-6.70
(m, 4H), 6.85-7.00 (m, 2H), 7.10 (d, 1H).

c) cis-1-(1-Cyclohexanecarbonyl-4-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 66B instead of
Compound 1B. Yield: 100%.

'H-NMR (8): 0.80-3.30 (m, 27H), 3.80 (s, 3H), 5.10 (b, 1H), 6.506.65 (m, 2H), 6.75-6.90
(m, 1H), 7.00-7.35 (m, 4H).

Example 67
1-(1-Cyclohexanecarbonyl-8-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine



pol ynmer supported DI PEA and the solution so obtained was filtered on
cationi c exchange resin (Mega Bond Elut", Bonded Phase SCX), washing with
a sol uti owooB/OdMH36 i n MeOH (about 3%, evaporating the depCmgpopiused
fraction. The residue was purified by flash chromatography eluting with
CH2C12 - MeOH 99.5:0.5 to 90:10 to give e title conpound. [M+H += 440. 3
1H NWVR (DVBO, 400MHz, 6): 1.60-1.75 (in, 1H), 2.15-2.34 (m 2H), 2.40-2.78
(in, 7H), 3.02-3.17 (in, 4H), 4.85-4.96 (m 1H), 5.65-5.73 (in, 1H),
5.88-5.94 (br, 1H), 6.316 38 (br, 1H), 6.40-6.45 (m 1H), 6.81-6.86 (br,
1H), 6.90-7.15 _ 7. 19.7 24 (br , 7.25-7.31 (br, 1H), 10.92-11.03
I(brk 1H), 1. 72.848 dguingline (Comp o/ ‘onpounds were synthesized in the

i ke mannerugipg REbrefEd fit :
2- pyrrol ec;rgl goxlyl ?%B g%lﬁf& :\%{[eﬁ negge%i)gﬁ%ﬂ, R)g'danitp Bé%(gg?l? (Bt rlgstullgoznmgﬁhy%ar%h%eey n
a furt her ippteail fof datrifonrdmetlilaglne Hlashehognapdrgphya peieel eun etheo ttEtO&CcURNE .-
CH2C12 - %adl ent from99.5:0.5 to 90:10). NMR spectra were
regi st er ed AN940Y*MHz i n DMBO. Exanpl e 68A1 1-[
é I(4I ;J | nephyl &w&ﬁf)lﬂlm’ﬁquﬁmﬂmB(@oﬁl@émﬂWBjOqUI nol i ne-2-ylnethyl]-4-(4-in
oly pi perazi ne | Mt 494. 3 WO 03/031436, PCT/ 2/ 112 5 1H NWVR
(8): 1.73-1 suspemsionmpy Igr 921868 @4%%?9 Siampoyndy 875 5 B7(ghin %F@H éS g8l (Y7s
?::?) g gg (@&%%@2443 ) he‘}egcﬁoﬁnﬁﬁuﬁe{_‘?)vaslddbled% Bi: @h@@re& 'I%ted ;J;?th V@as‘mte('éji
7.15-7. 23 pffi theZblventlevagorated. \gder Yacuum japd the@t@dpp\w@ t@mmmwr(tmmaléi |(§n 9n1> 4-
[ 1-(2-phen 1. 2. 3. 4-tetrahydrogui |ne
[ MrH] += 46 g}%a[%ﬁ;t moem&ﬁ%d itirfed for laﬂ gf%ﬁwar th@ (Ia‘mgtu}(e! e Iayllréed W 't}p%\ra

1-(4- WanOB&aﬁﬁyéd) with %\Iaglefbgt eﬁidreathyde@qwhrmbLAmeme yigamit llayet Jvad diiéd MgSOY! ) - p
i perazi ne H += 47 H NVR 63-1. m.,1H, 2.16-2.27 ( 1H),
2.30-2. 45 e%evqppsa‘fedszM@S%fo@ﬂﬂlg ﬂ?ﬁ‘aﬁlﬂe C‘Qn%éln@ ﬁ&?edalpbﬁ?’e BEXH BeR WER0 ?ﬁ&]“hﬂ),
4.73-4.85 @h{?ﬁca%'a'h. vRi18Ls6, 38 (br, 1H), 6.40 (d, 1H), 6.52

c) 1-(4-Fluoro-2-methoxyphenyl)-4-(8-methylquinoline-2-ylmethyl)-piperazine
(Compound 67C)

The title compound was synthesised using the same methodology described in Example 35A

using Compound 67B instead of Compound 35A-B and 1-(4-fluoro-2-methoxyphenyl)-
piperazine. The crude was purified by flash chromatography eluting with petroleum ether —
EtOAc 7:3. Yield: 62 %.

d) 1-(4-Fluoro-2-methoxyphenyl)-4-(8-methyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine (Compound 67D)

The title compound was prepared as described for Compound 1B (procedure e)
starting from Compound 67C instead of Compound 1C. The crude was purified by flash
chromatography eluting with petroleum ether - EtOAc 7:3 to give the title compound (54%).
e) 1-(1-Cyclohexanecarbonyl-8-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 67D instead of
Compound 1B stirring at reflux in toluene. The crude was purified by flash chromatography

eluting with petroléum ether - EtOAc 6:4 to give the title compound (80%).



(d, 2H), 6.57-6.63 (m 1H), 6.85-7.03 (m 4H), 7.10 (d, 2H), 7.15-7.23 (br,
2H), 10.9211.03 (br, 1 H. Exanple 68A4 1-[1 -(2-Chl orobenzoyl)-

1, 2, 3, 4- twDroahydse©qui nol i ne- 2-yl met hyl ] - 4- (4-i ndol yl ) - pi p@cagiPaz112BMH] + =
485.3 1H-NWR (6): 1.51-1.70 (m 1H), 2.20-2.83 (m 9H), 2.92-3.16 (m 4H),
5.04-5.16 (in, 1H), 6.26-6.44 (in, 2H7 9% 71-7.60 (m 11H), 10.92-11.03
(br, 1H). Exanple 68A5 1-[I

- (4-Cnl orobenzoyl )-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -4-(4-i ndol yl ) - pi
per azi ne 13-634@531I—I-N|\/R(6) 161177(in 1H) 2. 13- 26(m 1H)
2.29-2.81 é I—B }I—% ? -6,35 (m
1H), , 6. 37- (&‘lnwylbﬁkbl (Zaoyg@bécas@mcfl)nh :iﬁ)‘fe‘ff%lyé’@qi?me ne(‘?-ny méthyl]-piperaging 31
(In, 4H), 7.33-7.38 (m 2H), 10.94-11.01 (br, 1H). Exanple 68A6 1-[ 1-(3

- Chl or obenzoyl ) - 1 2, 3, 4-tetrahydr oqui nol i ne-2-yl net hyl ] - 4- (4-1i ndol yl) - pi per
azi ne WO o:mmms@@fEmzdonezmgxylmla@&(o[lnﬂga] m£Hh@5 (3 miHwevrideg)through a

4 744 61 (Ve et Sl 2RAC P g e st gably -

4H), 7.16- 6.036 dinof DAE. Aﬁ’erBB} i .s4Ridgnat At)the d6u@ir dds Bvapotuted GH) 40EXapsr&I e
68A7 1 -[ 1-(5-B enzo

di oxol yl carBeifypyscalsy, Oéﬁﬁﬁ‘gﬁr@ﬁy‘%ﬂrﬁ’é‘ﬁ? AenPYRe - grabdt eiyjprides thea progedirg | of.-

g' gir gz'lge za{rfna{}%l‘?gtl_ﬁn ﬁ%@eﬁeatéﬂ' % Gfiar ha%n%%d@ie@@l[—fgcg TMGSKRIG%S%I%l\(B@ in9H) ,

6. 66-6.84 (85 wHpf @iz@b?amza@dm mm susperrs&nmﬁa omp@urrzlrbB (0 964 %ﬂﬂé P99 (<zfr

1, S Rl U0 PPN o s e o o
polymer supported DIPEA and the solution so obtained was filtered on cationic exchange
resin (Mega Bond Elut®, Bonded Phase SCX), washing with a solution of NHj;in MeOH
(about 3%), evaporating the desired eluted fraction. The residue was purified by flash
chromatography eluting with CH,Cl, - MeOH 99.5:0.5 to 90:10 to give the title compound.
[M+HT = 440.3
"H-NMR (DMSO, 400MHz, §): 1.60-1.75 (m, IH), 2.15-2.34 (m, 2H), 2.402.78 (m, TH),
3.02-3.17 (m, 4H), 4.85-4.96 (m, 1H), 5.65-5.73 (m, 1H), 5.88-5.94 (br, 1H), 6.316.38 (br,
1H), 6.40-6.45 (m, 1H), 6.81-6.86 (br, 1H), 6.90-7.15 (m, 5H) 7.19-7.24 (br, IH), 7.25-7.31
(br, 1H), 10.92-11.03 (br, 1H), 11.73 (br, 1H).

The following compounds were synthesized in the like manner using the proper carboxylic
acid instead of 2—pyrrolecarboxylic acid. When necessary, after the filtration on the resin a
further purification by flash chrématography was carried out (eluent: CH,Cl, - MeOH
gradient from 99.5:0.5 to 90:10). NMR spectra were registered at 400 MHz in DMSO.

Example 68A1
1-[1-(4-Dimethylaminobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-4-(4-indoly])-
piperazine

[M-+H]"= 494.3



[ MPH] += 415.3 "H-NWR (6): 0.76-1.05 (m 4H),1.45-1.63 (in, 1H), 1.77-1.88
(m 1H), 2.11-2.20 (m 1H, 2.24-2.79 (m 8H), 2.97-1.13 (m 4H),

4.79-4. 96wOrm3/03Hpe 6.31-6.49 (m 2H), 6.86-7.40 (m 7H), PCO/EPQ2/128D3 ( br,
1H). Exanple 68A9 1-(4-Indolyl)-4-]

1- (2- et hyl prop| onyl)-1, 2, 3, 4- tetrahydr&&éu nol i ne- 2-yl net hyl ] - pi per azi ne

[ MtH] += 417. 3 H-NI\/R(8) 1.14 (d, 6H, 1.37-1.56 (m 1H), 1.2.07-2.17 (m
1H), 2.24-2.71 (m 8H), 2.96. 3.15 (in, 5H), 4.84-4.98 (in, 1H), 6.32-6.44

(i n,rrp|221) ESS%ILW ©§I %Boll %lsi)(m ZPEZZ 75-324 (0 285)2.45-2.89 tn 1 1HN 3. §8m, GH)H.00
2- et ho%ﬂﬂd@ta)ﬂlﬁ) 4.73; %&(met B eyAdr&dd (ol Hhé4 (1 A nGF3 ($i2kDr 821/ 1fed3

1-(

MH]; L ign giff ﬁ?&@@g@ /@gﬁzéﬁ)lﬂé 28 z}agmf%@bs 2 ?ﬁ)l 64 (m
472488(m1H) 6.29-6.44 (m 2H), 6.90-7.11 (m 2H), 7.16- 25(m4H)
7.31-7.44 (m 0.92-11.03 (br, 1H). Exanple 68All

1-(2- Q/C|OE1XB & | -1, 2,3, 4-tetrahydroqui nol i ne-2-yhnet hyl ) - 4- (4-i ndol yl
) pi per azi n@ (4I1N&dﬂgr511 %)2@ ;ﬁleﬁﬁaMﬁ) (1@;3 4_&,traﬁydm@m%nemylﬂddihyl]oplpeaaﬂna1 (m
(1H) 0.25-0 0.84-0 (in, 1H, 1.41-1.58 (in, 1H), 2.06-2.35

m 4H), 2[M2Iﬁ 7665{'Bn 7H), 3. 003 14 (in, 4H), 4.81-5.02 (in, 1H,
6.31-6.49 (m 2H), 6.88-7.02 (m 2H), 7.11-7.34 (in, 5H), 10.91-11.00 (br,
1H). Exanple 68A12 1-(4-I1ndolyl)-4-]

1- ( 3- et hy [Fxuinpdog8A3 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ] pi per azi ne

5ty 2554 %%a%}u@ 3.5 ipahydpagigtitez-Aietts By ol Piadaify | 0
(m 2H) 61901+ 3276 M 7H) 10.91-11.03 (br, 1H).
"H-NMR (8): 1.63-1.75 (m, 1H), 2.162.27 (m, 1H), 2.30-2.45 (m, 1H), 2.45-2.82 (m, 7H),
2.88 (m, 6H), 3.00-3.17 (m, 4H), 4.73-4.85 (m, 1H), 6.31-6.38 (br, 1H), 6.40 (d, 1H), 6.52
(d, 2H), 6.57-6.63 (m, 1H), 6.85-7.03 (m, 4H), 7.10 (d, 2H), 7.15-7.23 (br, 2H), 10.9211.03
(br, 1H).

Example 68A4
1-[1-(2-Chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine
[M+H]" =485.3

"H-NMR (6): 1.51-1.70 (m, 1H), 2.20-2.83 (m, 9H), 2.9é-3.16 (m, 4H), 5.04-5.16 (m, 1H),
6.26-6.44 (m, 2H), 6.71-7.60 (m, 11H), 10.92-11.03 (br, 1H).

Example 68AS
1-[1-(4-Chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine
[M+H]"=485.3

"H-NMR (8): 1.61-1.77 (m, 1H), 2.13-2.26 (m, 1H), 2.29-2.81 (m, 8H), 2.97-3.17, (m, 4H),
4.71-4.88 (m, 1H), 6.31-6.35 (m, 1H), 6.37-6.47 (m, 1H), 6.56-6.69 (m, 1H), 6.86-7.08 (m,
4H), 7.15-7.31 (m, 4H), 7.33-7.38 (m, 2H), 10.94-11.01 (br, 1H).

Example 68A6
1-[1-(3-Chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine



Exanpl e 68A13
1-(2-Furoyl -1, 2,3, 4-tetrahydroqui noli ne-2-yl nmethyl)-4-(4-indolyl)-piperazin
e [ M-H +w0440333dH NVR (6): 1.66-1.82 (m 1H), 2.20-2. 33 PCMEPAM)1282
2.51-2.80 (m 7H), 2.90-3.15 (in, 4H), 4.75-4.88 (in, 1H), 6.23-6.61 (m
4H), 6.81-7.15 (m 5H), 7.177.27 (in, 2Hf%- 7.60-6.70 (m 1H), 10.94-11.02
(br, 1H). Exanple 68A14 1-(4-Indolyl)-4- [ 1-(5 -isoxazolylcarbonyl)-1, 2,
3, 4-tetrahydroqui noli ne-2-ylmethyl] - piperazine [ MH += 442.2 'H NVR (6):
1.54-1.73 (o h&48§325 2.51 (m 2H, 2. 68 2.81 (in, 7H), 3.12-3.31 (in,
4H),48050 1H),635661% 680731& 8I—? 10. 96-11. 04
(1 bE,4 |1H21 lmwmmmss@aﬁ/(mﬂm% 30(111981—1) Beapié (g %3-0 -3.16 (m, 4H),

ndo

1- (3- te_traﬁi)éf‘b?{ﬁ% LD Gowyf41 (mo2BD: £.47:8 78, (i LD 6867105, (20 TA 6T A3 (o
pi per azi ne 4fioeF 494, 3H),E>O@59ﬂ16046($>6]161)1 (4-1ndolyl)-4- |
1-(2-tetrahydrofuryl carbonyl)-1, 2, 3, 4-tetrahydroqui noline-2-yl methyl] -

pi perazine [ MrH += 445.3 1H-NWR (S): 1.34-2.41 (m 9H), 2.51-2.70 (m 5H),

2.98-3.15 @lmttdsaB 61-3.82 (in, 2H), 4.53-4.82 (m 2H), 628648m
211), 6.81-7.03(in, 214), 7.11-7.32 (m 5H . 10.95.11 03 ) (
Exanpl e 68Ai1-(3-Benzo[1, 3]d10xolylcarbonyl) I, 2 3 4-tetra ydroqu1nol1ne—2—ylmethyl] -4- (4~1n olyl)-

1-(3, 3- Dlmethﬁ?gbutanoyl) 1, 2, 3, 4-tetrahydroqui nol i ne-2-yl met hyl ] - 4- (4-i ndol
yl) - puperQ TMrH] += 445.4 1H-NMVR (S): 0.85 (s, 9H), 1.39-1.52 (m 111),
2.01-2.12 ¢m+m]F&492320L2 31 (in, 3H), 2.35-

H-NMR (5): 1.66-1.82 (m, 1H), 2.16:2.86 (m, 9H), 3.01-3.19 (m, 45, 4.72-4. 88 (m, 1HD),
6.01 (s, 2H), 6.31-6.49 (m, 2H), 6.66-6.84 (m, 4H), 6.927.12 (m, 4H), 7.18-7.32 (m, 2H),
10.94-11.02 (b, 1H).

Example 68A8

1-(1-Cyclopropylcarbonyl-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
[M+H]"=415.3

'TH-NMR (8): 0.76-1.05 (m, 4H),1.45-1.63 (m, 1H), 1.77-1.88 (m, 1H), 2.1:2.20 (m, 1H),
2.24-2.79 (m, 8H), 2.97-1.13 (m, 4H), 4.79-4.96 (m, 1H), 6.316.49 (m, 2H), 6.86-7.40 (m,
7H), 10.91-11.03 (br, 1H).

Example 68A9

1-(4-Indolyl)-4-[1~(2-methylpropionyl)-1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine
[M+H] =417.3

'H-NMR (8): 1.14 (d, 6H), 1.37-1.56 (m, 1H), 1.2.07-2.17 (m, 1H), 2.24-2.71 (m, 8H), 2.96
3.15 (m, 5H), 4.84-4.98 (m, 1H), 6.32-6.44 (m, 2H), 6.91-7.06 (m, 2H), 7.12-7.32 (m, SH),
0.91-11.03 (br, 1H).

Example 68A10
1-(4-Indolyl)-4-[1-(2-methoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl] -piperazine
[M+H]" = 419.3



2.48 (m 2H), 2.51-2.63 (m 5H), 2.98-3.12 (in, 411), 4.81-4.97 (m 111),
6.28-6.39 (m 2H), 6.83-7.03 (in, 2H), 7.07-7.31 (m 5H), 10.89-11.01 (br,
1H). ExanpbDe3f3uie 1- [ PCT/EP02/11282

1- (2- Acet oxyacetyl)-1, 2, 3, 4-tetrahydroqui noline-2-ylmethyl]-4-(4-indolyl)-p
i perazi ne [ MeH += 447.3 1H-NVR (S): 1.4974.54 (in, 1H), 2.01 (s, 3H),
2.20-2.45 (m 3H),. 2.4&.52 (m 1H), 2.55- 2.69 (m 5H), 3.01-3.17 (m
4H), 4.68-4.85 (m 1H), 4.98-5.03 (m 2H), 6.26-6.45 (in, 2H), 6.85-7.01

(1' ?;1_ |2n"')d’0| 3% @S: {18154\, 189, Pilr-133 @3, dipy, 2.988010 (X amp) R26EAH9), 3.92 G,

L(2-thi gn;ﬁ@ﬁ BodyEs- (1, 318, 612%14{14@2&{)3@3%6[11 ro, ZH)y M6t 134 (m.piEDe7 3217 WO
1 MrH] += 457.2 "H-NVR (6): 1.56-1.75

1H), 2.12- émzéﬁm%/%@(%ﬁ% 48 (m 1H), 2.51-2.58 Em) 1H), 2.60-(2.m77

(m 6H), 3.02-3.19 (m 4H), 4.81-4.94 (m 1H), 6.26-6.48 (m 2H), 6.81-7.11

(in, 6H), 7.12-7.38 (m 3H), 7.61-7.70 (in, 1H), 10.98-11.05 (br, 1H).
Ex?rrple 68@@@%@% olyl)-4-[

1-(3-thien

IR @%{gﬂ%@ﬂ%@l% %ﬁﬁ&g@?waﬁﬂmﬂm erﬂ?y 2)&11 Emlmaﬁlypmep&hﬁzl ne
(in, 1H), z:N&H]?@89@|n 4H), 2.70-2.78 m3,305321 m 4H)

Ak 7. 177 B 31 B Tt i Bl %E@Fmﬁ@?f# 95 %98%%‘ 2410

(br, 1H). Bxgupke 1@8/1512{} 2306235 (m, 4H), 2.42-2.70 (m, 7H), 3.003.14 (m, 4H), 4. 81 5.02 (m,
1- (2- Cycl ohexyl acet -tet rah%dro ui nol i ne- 2- 54 i ndol yl

I
) - pi per azi A&, .84 8530 @HJ);@fi%?é)%m@ BAD 713‘(@1145#@@[1693'-140%[(&
1-(3-trifluoronethyl benzoyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl ] -
pi perazi ne [ MtH += 519. 3
Example 68A12

1-(4-Indolyl)-4-[1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine
[M+H]"=431.3

'H-NMR (8): 0.9 (s, 6H), 1.45-1.63 (m, 1H), 1.852.48 (m, 8H), 2.55-3.75 (m, 4H), 2 98
3.15 (m, 4H), 4.85-5.04 (m, 1H), 6.31-6.50 (m, 2H), 6.90-7.35 (m, 7H), 10.91-11.03 (br,
1H).

Example 68A13

1-(2-Furoyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

[M+H] = 441.3 |

'H-NMR (8): 1.66-1.82 (m, 1H), 2.20-2.33 (m, 2H), 2.51-2.80 (m, 7H), 2.90-3.15 (m, 4H),
4.75-4.88 (m, 1H), 6.23-6.61 (m, 4H), 6.81-7.15 (m, 5H), 7.1%27.27 (m, 2H), 7.60-6.70 (m,
1H), 10.94-11.02 (br, 1H). ‘

Example 68A14

1-(4-Indoly1)-4-[ 1-(5-isoxazolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine |

[M+H] = 442.2

'H-NMR (8): 1.54-1.73 (m, 1H), 2.25-2.51 (m, 2H), 2.68-2.81 (m, 7H), 3.12-3.31 (m, 4H),
4.80-5.05 (m, 1H), 6.35-6.61 (m, 3H), 6.80-7.31 (m, 8H), 10.96-11.04 (br, 1H).



"H-NVR (6): 1.68-1.78 (m 1H), 2.38-2.50 (m 1H), 2.60-2.82 (in, 8H),
3.02-3.17 (in, 4H), 4.75-4.80 (in, IH, 6.25-6.48 (m 2H), 6.78-7.16 (m
3H), 7.19w0.02M3(48 2H), 7.48-7.68 (in, 3H), 7.70-7.77 (mPCIHPO2/BI286- 8. 24
(nl, 1H), 10.93-11.02 (br, 1H). Exanple 68A23 1-(4-Indolyl)-4-]
1-(4-trifluoronethyl benzoyl)-1, 2, 3, 4-tet]|‘0§hydr oqui nol i ne-2-yl net hyl ] -
pi perazi ne [ MtH] += 519. 3 WO 03/ 031436 PCT/ EP02/ 11282 -110 1H NMR (6):
1.60-1.78 (m 1H), 2.18-2.35 (in, 1H), 2.40-2.51 (m 1H), 2.61-2.71 (m
4H), 2.76-2.81 (in, 3H), 3.03-3.17 (m 4H), 4.77-4.91 (m 1H), 6.26-6.50
(m 2H), 6.87-7.13 (ip, 5H), 7.18-7.26 (m 2H), 7.49-7.52 (m 2H),
7.65-7.73 (Eﬁa"ﬂ&?&&l%. 95-11.02 (br, 1H). Exanple 68A24 1-(4-1ndolyl)-4-[
1- (3- phenylpioRkORYLA-[ L (Richatydr BUn9BYUL 19 4l iB@gadlgiBbIN.- 2 RIRGhAT! Ne
[ M-H] += 479.'{2, 1H g i e U L 4Py g G 6o
(m 5H), 2pHer®i80 (in, 4H), 2.93-3.15 (in, 4H), 4.73-4.97, (m 1H),
géi%éa.m (NhpgFL448490-7.35 (in, 12H), 10.90-11.00 (br, 1H. Exanple
1- (4-1ndolyl)-4-[1-(2-met hoxybenzoyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl
net hyl ] pi per azi ne MrH] += 481. 2 Exanple 68A26 1-(4-Indolyl)-4- [[1
- (4- et hox%ﬁ‘éﬂ%?@‘&ﬁ 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] pi per azi ne
[ MeH| +=481 124117 DIV A-P)-¢2-br 88y dbo By 1dabh 1,2,3 AkdiraydR glifblidd) yInfetyi] 2 41
(m 1H), 2.;%-2._6gBZiE]?-(M—D,Q%IZ.?I?-Z.?O%} B3, 3. 04-3. 14 (Tn. 4»’@}, 3. 68
(s, 3H), ApWSwgi®S (m 1H), 6.28-6.49 (m 2H), 6.58-6.76 (m 1H),
6.77-6. 80 ﬁ%"}'ﬁw:’46§381- 6.89 (m 2H), 6.907.00 (m 2H), 7.19-7.26 (in,

: ('br’,

4H), 10. 98- 1H). Exanple 68A27 1-|
1- (4- Fl uor cphenR @yel gh2:41, @, JH; 2.s1-nay e, SHY) 1198-8Na-(2r, WHYES. 618 ]824n(, 41)ndol
y1)- 4.53-4.82 (m, 2H), 6.28-6.48 (m, 2H), 6.81-7.03 (m, 2H), 7.11-7.32 (m, 5H), 10.9511.03
(br, 1H).
Example 68A17
1-[1-(3,3-Dimethylbutanoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[M+H]" = 445.4

'H-NMR (5): 0.85 (s, 9H), 1.39-1.52 (m, 1H), 2.01-2.12 (m, 1H), 2.202.31 (m, 3H), 2.35-
2.48 (m, 2H), 2.51-2.63 (m, 5H), 2.98-3.12 (m, 4H), 4.81-4.97 (m, 1H), 6.28-6.39 (m, 2H),
6.83-7.03 (m, 2H), 7.07-7.31 (m, 5H), 10.89-11.01 (br, 1H).

Example 68A18

1-[1-(2-Acetoxyacetyl)-1,2,3 ,4—tetrahydroquinoline-Z-ylﬁlethyl] -4-(4-indolyl)-piperazine
[M+H]" = 447.3 ' ’

"H-NMR (5): 1.41-1.54 (m, 1H), 2.01 (s, 3H), 2.20-2.45 (m, 3H),. 2.482.52 (m, 1H), 2.55-
2.69 (m, 5H), 3.01-3.17 (m, 4H), 4.68-4.85 (m, 1H), 4.98-5.03 (m, 2H), 6.26-6.45 (m, 2H),
6.85-7.01 (m, 2H), 7.04-7.46 (m, 5H), 10.91-11.03 (br, 1H).

Example 68A19
1-(4-Indolyl)-4-[1-(2-thienylcarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine



pi perazine [ MtH +=483.3 1H NWR (6): 1.35-1.51 (m 1H), 2.07-2.39 (in, 3H),
2.52-2.69 (m 4H), 2.98-3.17 (in, 4H), 3.57 (s, 2H), 3.59-3.83 (m 2H),
4.79-4.93W0rs/03Hpe 6.27-6.43 (m 2H), 6.87-7.36 (m 11H), PCIEPO311282 01 (br,
WO 03/ 031436 PCT/ EPO2/ 11282 -111- Exanpl e 68A28
1- (2, 6-Di fl uorobenzoyl)-1, 2, 3, 4- t et rd89dr oqui nol i ne- 2-yl net hyl ] - 4- (4-ind
)- piperazine [ MtH] += 487 2 IHNWR (S): 1.47-1.62 (in, 1H), 2.20-2.28
1H), 2.29-2.48 (m 1H), 2.53-2.68 (m 3H), 2.70-2.77 (in, 4H),

3.15 (m+14 4@@2 5.11 (m 1H), 6.30.6.45 (m 2H), 6.75-6.81 (in,

, 6.82-7.11 4H), 7.12-7.31 (m 5H), 10.94-11.00 (br, 1H). Exanple
8A29 1- (4-‘I1htﬂMBtl(§} 4:56f1.75 (m, lH) 2.12-2.25 (m, 1H), 2.27-2.48 (m, 1H), 2.51-2.58 (m, 1H),

1-(2-net ho | ac 4-tetrah u' ol ine-2-yh hyl]. -

o1 per azi ne. LRRD 17 983 10 Rk b5 47K A Gl e % 45 YR IBN Y7 oy
2.52-2.73 (6wD), 3*1)2,7@39@ 33{6)156(11’74704('11),,1H)31(ﬁ§8- B1.08(Hr D). 4H), 3.74 (s, 2H),
4.81-4.50 (m 1H) - 48 (m 2H), 6.76-7.04 (in, 5H), 7.10-7.28 (m
6H), 10.94-10.99 (br, 1H). Exanple 68A30 1-] '

1- (4-Chl orop %{ ¥l )-1, 2, 3, 4-tetrahydroqui noline-2-yl methyl]-4-(4-indol
yl)- pi pera2| ne I\/H&Fh 499 3 Exanpl e 68A31 1-(4-Indolyl)-4-]

1-[ 2- (4- t ri F(4bndoiyd}-#nf 1 ihehigy)cadwayl+1}2,3,4 Aetehgdioguimaliyed2-ytrustindl-pipetazine
yhnet hyl ] - pfh}fn@ﬁf‘z:'%eii M-H] += 533. 3 Exanpl e 68A32

1
1-1
ol yl
(m
3. 03-
1H)
6

'HNMR (8): 1.58-1.76(m, 1H), 2.16-2.25 (m, 1H), 2.26-2.47 (m, 1H), 2.52-2.68 (m, 4H),
2.70-2.78 (m, 3H), 3.05-3.21 (m, 4H), 4.76-4.82 (m, 1H), 6.30-6.48 (m, 2H),.6.68-6.81 (m,
2H), 6.84-7.12 (m, 4H),7.17-7.26 (m, 2H), 7.36-7.40 (m, 1H), 7.587.63 (m, 1H), 10.95-
11.00 (br, 1H). |

Example 68A21
1-[1-(2-Cyclohexylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine
[M-+HTY =471.3

Example 68A22

1-(4-Indolyl)-4-[ 1-(3-trifluoromethylbenzoyl)-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-
piperazine

M+H]"=519.3

"H-NMR (8): 1.68-1.78 (m, 1H), 2.38-2.50 (m, 1H), 2.60-2.82 (m, 8H), 3.02-3.17 (m, 4H),
4.75-4.80 (m, 1H), 6.25-6.48 (m, 2H), 6.78-7.16 (m, 3H), 7.19-7.27 (m, 2H), 7.48-7.68 (m,
3H), 7.70-7.77 (m, 2H), 8.16-8.24 (m, 1H), 10.93-11.02 (br, 1H).

Example 68A23

1-(4-Indolyl)-4-[ 1-(4-trifluoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H]"=519.3



-(4-Indolyl)-4-

(2-pyridyl carbonyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl ] - pi per azi ne
M+-H] += 4W0.03/08a6pl e 68A33 WO 03/ 031436 PCT/ EPO2/ 11282 PTIAP02/11282
- (4-1ndolyl)-4-[1-(3-pyridylcarbonyl)-1 2,3, 4- t et r ahydr oqui nol i ne- 2-yl met h
|']-piperazine [MrH += 452.3 Exanple 6@4@4 1-(4-1ndolyl)-4-]
-(4-pyridyl carbonyl)-1, 2, 3, 4-tetrahydr oqui nol i ne- 2-yl net hyl ] - pi per azi ne
M+H] += 452. 3 Exanpl e 68A35

-[1- (3, 5- Dip- N@mes 460591%@! yflly:@rllsom:t lmlnz), a,4e-zﬂt@mhmmwml mnesd; yl m
thyl]-4- (4-1ndoly erazi ne += 470 g

I( 2-Di ne2ﬁ§'-[2|c&'1(ip| @&@J 0132173m44ﬁé amail@aumbﬁﬂ%@%m%@h?ﬁ] 27413 @25 ndo

2,
yl)- pi per [ 3 6 1
PP g R B A e R TR A R
H)’3§|)037 1%77“2”8 ?H) 4;109518 8% (1r1noiH)b > 55 R C VWL S
m , . 95-11. .

A yE§amp{GQSAnZ]4 (br, 1H). Exanple 68A37
H]( 3_1034” '69%4 incﬁﬂ:ﬁ? SIE gﬂuggex%lﬁoﬁl‘éhﬂﬁM,Waﬁﬁdrb@ﬂn@mlzfﬁhﬁﬁiyl]prnéraﬁﬁfeaZI ne
Acetyl@dfﬂ]p€4ﬂkﬁnylcarbonyl) 1, 2, 3, 4-t et rahydr oqui nol i ne- 2- ylnethyl]

o S B S B DT S L

2.93-3.15 (i, 4H), 4.73-4.97, (m, 1H), 6.31-6.48 (m, 2H), 6.90-7.35 (m, 12H) 10.90-11.00
(br, 1H).

1
N~

-

Example 68A25
1-(4-Indolyl)-4-[1-(2—meth0xybenzoyl)-l,2,3,4-tetrahydroquinoline—Z—ylmethyl]piperazine
[M+H] "= 481.2

Example 68A26

1-(4-Indolyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3 ,A-tetrahydroquinoline-2-ylmethyl]piperazine
[M+H]=481.2

'H-NMR (8): 1.68-1.87 (m, 1H), 2.17-2.25 (m, 1H), 2.27-2.41 (m, 1H), 2.53-2.69 (m, 4H),
2.71-2.77 (m, 3H), 3.04-3.14 (m, 4H), 3.68 (s, 3H), 4.75-4.85 (m, 1H), 6.28-6.49 (m, 2H),
6.58-6.76 (m, 1H), 6.77-6.80 (m, 2H), 6.81-6.89 (m, 2H), 6.90.7.00 (m, 2H), 7.19-7.26 (m,
4H), 10.98-11.05 (br, 1H).

Example 68A27
1-[1-(4-Fluorophenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyD)-
piperazine .

[M+H]'=483.3

'H-NMR (8): 1.35-1.51 (m, 1H), 2.07-2.39 (m, 3H), 2.52-2.69 (m, 4H), 2.98-3.17 (m, 4H),
3.57 (s, 2H), 3.59-3.83 (m, 2H), 4.79-4.93 (m, 1H), 6.27-6.43 (m, 2H), 6.87-7.36 (m, 11H),
10.93-11.01 (br, 1H).



WD 03/ 031436 PCT/ EP02/11282 -113- [MH]-'-= 471.2 Exanpl e 68A40
1-(4-1ndolyl)-4-1 1-
[ 2- (3-thiwoyBasasyl )] -1, 2, 3, 4-t etrahydroqui nol i ne- 2-yl net r¢ir]EPp2/pE8AZI NE
[ MiH] += 471. 3 Exanpl e 68A41 1-(4- IndonI) 4-1 1-[3
- (3-pyridyl propi onyl )]-1, 2, 3, 4-t et r ahydrddui nol i ne- 2- yhnet hyl ] - pi per azi ne
M+H] += 480.3 Exanpl e 68A42 1-(4-Indolyl)-4- [
(2- phenoxyacetyl) 1, 2, 3, 4-tetrahydroqui nol i ne-2-yhnet hyl ] - pi perazi ne
M+I2—I] Erz_l A8% 2 68A43 1-(4-Indolyl)-4-]
rret 0X enyl acet 2, 3, 4-t et r ahydr oqui nol i ne- 2- yhnet hyl
i perazi nel E[Me/p fﬁ@@bsng Lh%ﬁé %@M@r%ﬂmﬁnﬁa%ﬂrw thyldAp(4- IHXOIYD -
2- phenyl [B%H%P yacetyl) 1, 2, 3, 4-tetrahydroqui noline-2-yl nmethyl]-
erazi ne? += 495.3 Exarrpl e 68A45 1-[ 1-
I(2 Chl or[@pﬁéﬁyl%ﬂ@tyl)] 1 , 3, 4-tetrahydroqui nol i ne-2-yl met hyl ] -4-(4-ind
4
2-

[
L ?' P AR M 152 I%I) PX698k 4§25 % 10, 93/ 23 H5 Y. 5391/ b 0251} 282
[2- (N Bepz @xq 1HE£I@)"3)03a§”15'%C@H}"510215 21 BnatipterRisve @YWk 75%:8-(,Met h

1}-4- (4-in perazi ne
1H), 6. 82—7 11 (m 4H), 7.12-7.31 (m, 5H), 10.94-11.00 (br, 1H).

(
P
y

[
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pi
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Example 68A29

1-(4-Indolyl)-4-[ 1-(2-methoxyphenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H]"=495.2

'TH-NMR (8): 1.45-1.58 (ni, 1H), 2.15-2.31 (m, 2H), 2.52-2.73 (m, 3H), 3.03-3.15 (m, 4H),
3.61-3.73 (m, 4H), 3.74 (s, 2H), 4.81-4.50 (m, 1H), 6.29-.6.48 (m, 2H), 6.76-7.04 (m, 5H),
7.10-7.28 (m, 6H), 10.94-10.99 (br, 1H).

Example 68A30

1-[1-(4-Chlorophenylacetyl)-1,2,3,4-tetrahydro quinoline-2;ylnlethyl] -4-(4-indolyl)-
piperazine

[M+H]"= 499.3

Example 68A31

1-(4-Indolyl)-4-[1-[2-(4-trifluoromethylphenyl)-acetyl]-1,2,3 4-tetrahydroquinoline]-2-
ylinethyl]-piperazine

[M+H]"=533.3

Example 68A32
1-(4-Indoly])-4-[1-(2-pyridylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

[M+H]" = 452.3

Example 68A33



[ MtH] += 522. 3 Exanpl e 68A47 1-(4-1ndolyl)-4-[

1- (1-met hyl - 3-i ndol yl carbonyl )-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yl net hyl ] -

pi per azi neo[oMesd43e= 504. 3 Exanple 6SA48 1-]| PCT/EP02/11282
1-[2-(4-Diinet hyl am nophenyl acetyl)]-1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl
]-4- (4-indolyl)-piperazine [ MH += 508:1d2- Exanpl e 68A49 1-[ 1-(5-Benzo |
1, 3] dioxolylacetyl)-1,2,3,4-tetrahydroqui noline-2-yhnethyl]-4-(4-indolyl)-
pi perazi ne [ MtH += 509. 3 Exanpl e 68A50

1-[1-[ 2- (2-(Chal , irROb.| k] - 4-
s F A e i

+

-[2-(4-Chl d erfdRydcetyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl nethyl]-4-(4-in
dolyl)- piperazine [ MtH += 515.3 Exanpl e 68A52 WO 03/ 031436 PCT/ EP02/ 11282
-115 1-(4-Indolyl)-4- [1

- (2- nor pl | dlxiangple 68484 dyl car bonyl ]-1, 2, 3, 4-t et rahydr oqui nol i ne-2- yl net hyl ]

ety 4 sGRESH r e oy A e Bt A ey

- pi perazi ngM+H] = 452.3

Example 68A35
1-[1-(3,5-Dimethyl-4-isoxazolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-4-
(4-indolyl)-piperazine

[M+H]" = 470.3

Example 68A36
1-[1-(2,2-Dimethylpropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[MHH] = 431.3

"H-NMR (8): 1.21 (s, 9H), 1.43-1.50 (m, 1H), 2.20-2.28 (m, 1H), 2.312.41 (m, 2H), 2.42-
2.51 (m, 2H), 2.60-2.73 (m, 4H), 3.03-3.17 (m, 4H), 4.95-5.01 (m, 1H), 6.25-6.48 (m, 2H),
6.82-7.02 (m, 3H), 7.18-7.28 (m, 4H), 10.95-11.01 (br, 1H).

Example 68A37
1-(4-Indolyl)-4-[1-[2-(3-pyridyl)-acetyl]-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-piperazine
[M+H]" = 466.3

Example 68A38

1-[1-(1 -Acety1—4—-piperidinylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-
(4-indolyl)-piperazine ‘

[M+H]" = 500.3

Example 68A39
1-(4-Indolyl)-4-[1-[2-(2-thienylacety])]-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-piperazine



[ MtH] += 456. 2 Exanpl e 68A54 1-(4-1ndolyl)-4-[

1- (5-o0x0-2-pyrrolidinylacetyl)-1,2,3,4-tetrahydroqui noline-2-ylnethyl] -
pi per azi neo[odesi436= 472. 3 Exanpl e 6SA55 1-(4-1ndolyl)-4-[ PCT/EP02/11282

1- (2- met hyl - 5- pi peri di nosul phonyl -3-furaoyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-
yl met hyl ] - pi per azi ne Exanpl e 68A56 1-(4=1'Atlolyl)-4-]

1- (2- met hyl - 5- nor phol i nosul phonyl - 3-furoyl ).-1, 2, 3, 4-t et rahydr oqui nol i ne-

2-yhmet hyl ] - pi perazi ne Exanpl e 68A57 1-(4-1ndolyl)-4-{ :

1-[ 1- (p-t olyhsytplagnyl ) - 3- pyrrol yl carbonyl] -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-
y Imethy I' } -p ip erazine Exanple 68A58 1-(4-Indolyl)-4-]

1- (2- et hyl - 5-di i met hyl sul phanoyl - 3-furoyl)-1, 2, 3, 4-t et rahydr oqui nol i ne-
2-y | met hy = nj ine [ MtH] += 562 WD 03/ 031436 PCT/ EP02/11282 -116-
Exanpl e 68%6"%‘%2%%0| yl)-4-f

1- [ 2- met hyl1-@-Iqdelyh¢4-pill-[2d{3nthieawilapdialiipl, BB 4Btefrairyslydquinblipe-3 -yimethyl]-piperazine

t

et rahydro ;‘ Lng- -yl met hyl ] - pi perazine [MH] += 588 Exanpl e 68A60

1-[ (1- Ada car b‘yI)-1,2,3,4-tetrahydroquinoIine-2-yInethyl]-4-(4-indo|
yl) - pi perazi ne Exanple 68A61 1-(4-I1ndolyl)-4-]

1- ( 3- phenox propioqxl}-l,2,3,4-tetrahydroquinoIine-2-yhnethy|]- pi per azi ne
Exanpl e 68Kgample 68A4

1-(4-Indolyl)-4-[1-[3-(3-pyridylpropionyl)]-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-
piperazine
[M+H]"= 480.3

Example 68A42
1-(4-Indolyl)-4-[1-(2-phenoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine
[M+H]" = 481.3

Example 68A43

1 -(4-Indolyl) -4-[1-[2~(4-methoxyphenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H]"= 495.3

Example 68A44
1-(4-Indolyl)-4-[ 1-(2-phenylmethoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-
piperazine

[M+H]"=495.3

Example 68A45
1-[1-[2~(2-Chlorophenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[M+H]" = 499.2

Example 68A46



1-(4-Indolyl)-1-]
1- (4- phenoxybut anoyl ) -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ] - pi per azi ne
Exanpl e 68083/03r66l- | ndol yl )-4- [ PCT/EP02/11282

1- (2-fluorophenyl acetyl)-1, 2, 3, 4-tetrahy zoqui nol i ne- 2-yl net hyl ] -
pi perazi ne Exanple 68A64 1 -(4-1ndolyl )'—l -

1-(2-trifluoronethyl -phenyl acetyl)-1, 2, 3, 4-tetrahydroqui noline-2-

yhnet hyl ] - pi per azi ne Exanpl e 68A65 1-[ 1-(2-Bicyclo

[ 2. 2. 2] oct vl @apb@nBehzol]-Rl-Bethy D) eitindigelyBal, Bidttetreydroy hime ity P Jyhdetliyl} 44ndol yl )
- pi per azi ng__ %ﬁl | e 68A66 1-(4-Indolyl)-1-[ ,

1- ( 4- pheny (45 ;B;Pl)pprf,z@?& 4-t et rahydr oqui nol i ne- 2-yhnet hyl ] - pi per azi ne
Exanpl e 68014 @3$0831436 PCT/ EP02/ 11282 -117 1-(4-I1ndolyl)-4-[

1- (3-inethoxybénzoyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl ] - pi perazi ne
Exanpl e 68A68 1-]

1- (4- Hydr oxybenzo , 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl]
- 4- (4-i ndo?ﬁyx‘f‘ -pé‘f %ée‘%%’%i ne Exanple 68A69 1-[

1- ( 4- Et hoxy @aaaol])-4L]12(13méthyle3-iralolydrastapniy D cl, 2, Bd-t2tr ahiydekyhinolined2-yhnéthyddd yl ) - p

i perazine Exanple 68A70 1-(4-Indolyl)-4-]

1- (4- met hyPBEFZEYI ) - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl | - pi per azi ne

Exanmpl e 6SAYRT = 504.3 _ _

1-[1-[ (N-Benzyl'- N- net hanesul phonyl ) - 2- am noacetyl ] -1, 2, 3, 4-t et rahydr oqui nol

i ne-2- yhnethyl] -4-(4-indolyl)-piperazine Exanple 68A72 1-(4-1ndolyl)-4-]

1-(2-(S)-5 ki nyl carbonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-

yl met hyl ] Eg‘?%@%é?%%éj[ M-H] } = 458.2 Exanpl e 68A73
1-[1-[2-(4-Dimethylaminophenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-
(4-indolyl)-piperazine

[M+HT"=508.3

Example 68A49
1-[1-(5-Benzo[1,3]dioxolylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indoly1)-
piperazine

[M+HT"=509.3

Example 68A50

1-[1-[2-(2- Chiorophenoxyacetyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[M-+H] = 515.3

Example 68A51
1-[1-[2-(4-Chlorophenoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[M+H]"=515.3

Example 68A52



1-(4-1ndolyl)-4-]

1- (2- (R) -5-oxopyrrolidinyl carbonyl)-1, 2,3, 4-tetrahydroqui nol i ne- 2-

yhnet hyl |wpiopes&azé ne [ MFH| 458 Exanple 69 GCeneral net ho®CT®EPa2/suButi on of
Conpound 1B was added a solution of the appropriate amne (1 eq.) in
anhydrous THE (5 m); then via a syring’é-1 s added, under magnetic stirring
at r.t. in a nitrogen atnosphere, the isocyanate as such or disssolved in
about 1 m of anhydrous THF. The reaction m xture was reacted at r.t. or

at reflux flo%-12001§0-4[1-0OR@6rph8End-5pyedEechrbinydl- VI3 3e@dddafulclingR02/ 11282

-118 cationic resin (Mega Bond Elut(r), Bonded Phase SCX) washing with

CH2c12 - myvbrethyl-piRgrazinpyve the not al kaline inpurities followed by a 3%

sol ution ofl\,%llpgﬂ__rg?,lygd-l to recover the title products. Wen necessary a

further pur[l i cation by flash chromatography was carried out (eluent:

CH2C 2 - MeOH gradient from99.5:0.5 to 90:10). The foll ow ng conpounds

wer e synt hesij se ding to the above procedure: Exanple 69A

1- (4- | ndol Fﬂﬁf 68453

1- ( 2- et hy l1a@iint 6l a1- po(yinpthil-L isdxdrotydiar sony D 107 B4 rretrdtiyeroguinblimd-by | ] -

pi perazine [ MtH] += 480, 2 Exanple 69A1 1-(4-Indolyl)-4-]

1- ( 3- met hy VERSthY hbdeFasdisy | ) - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2- yhnet hyl ] -

pi per azi new:—t%é%o' 2 Exanple 69A2 1-[

1- (4- Fl uor oani I'i nocar bonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl methyl )-4-(4-in

dol yl') - piperazine [ MrH += 484.3 Exanple 69A3 1-(4-1ndolyl)-4-]

1-(4- et hylﬁgﬁdlgggggéponyl )-1, 2,3, 4-tetrahydroqui noli ne-2-yl nethyl] -
1-(4-Indolyl1)-4-[ 1-(5-0x0-2-pyrrolidinylacetyl)-1,2,3,4-tetrablydroquinoline-2-ylmethyl] -
piperazine

[MHHT = 472.3

Example 68ASS
1-(4-Indolyl)-4-[1-(2-methyl-5-piperidinosulphonyl-3-furoyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine

Example 68A56
1-(4-Indolyl)-4-[ 1-(2-methyl-5-morpholinosulphonyl-3-furoyl)-1,2,3,4-tetrahydroquinoline-
2-ylmethyl]-piperazine

Example 68A57
1-(4-Indolyl)-4-{ 1-[1-(p-tolylsulphonyl)-3-pyrrolylcarbonyl]-1,2,3,4-tetrahydroquinoline-2-
ylmethyl}-piperazine

Example 68A58
1-(4-Indoly})-4-[1-(2-methyl-5-dimethylsulphamoyl-3-furoyl)-1,2,3,4-tetrahydroquinoline-
2-ylmethyl}-piperazine )
[M+H] = 562



pi perazine [ MtH += 480.3 Exanple 69A4 1 -(4-Indolyl)-4-[ 1-((1

S) - 1- phenyl et hyl am nocar bonyl ) -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl met hyl |wpiop@s®azé ne [ MtH] += 494. 4 WD 03/ 031436 PCT/ EPO2/ PCIEP02/11289-
Exanpl e 69A5 1-(4-Indolyl)-4-[ 1-((1

R) - 1- phenyl et hyl ani nocar bonyl ) - 1, 2, 3, 4-t'éfr ahydr oqui nol i ne- 2-

yl met hyl ) - pi per azi ne (di astereoi soner A) [ MtH] += 494.4 Exanpl e 69A6
1-(4-Indolyl)-4-1 1-((1

R) - 1- phenyI_Eg(t‘1 l@g8 A ar bonyl ) - 1, 2 3, 4-tetrahydroqui noI i ne- 2-

yl met hyl ] erazine (1:1 di astereoi somers m xtur 2 += 494.3 Exanple
69A7 1 (4 |1r(§dn9cply]9-4}- 1-[2-methyl-5-(1-pyrrolidinylsulphamoyl)- -furoyl) ,2,3,4-

1-(1- rrethy [p L st etrahydroquinoline-2-yl nethyl]-

pi perazine Et %&1&@%&?9@%&%?’8%%%&@ 1-(4-1ndolyl)-4-]

1-inet hyl afvret] s 68%r bonyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl ) -

pi perazi ne [ MtH += 420.2 Exanple 69A9 1-(1-B

enzyl ai ni nocar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl )-4-(4-indolyl)-p

i perazi ne pxhihess 60 3 Exarrpl e 69A10 1-(4-Indolyl)-4-]
1- (2- pehyl et hyl am nocar bonyl ) - 2, 3,4-tetrahydroquinoline-2- 3{ thyl] -
pi per azi ne 1-[(1-Adamantylcarbonyl)-1,2, 3 4—tetrahydroqu1nohne-2—ylmethyl] -4-(4-indoly )-plperazme

Example 68A61
1-(4-Indolyl)-4-[ 1-(3-phenoxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 68A62
1-(4-Indolyl)-1-[1-(4-phenoxybutanoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

Example 68A63
* 1-(4-Indolyl)-4-[ 1-(2-fluorophenylacetyl)-1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 68A64
1-(4-Indolyl)-4-[ 1-(2-trifluoromethyl-phenylacetyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine

Example 68A65 ‘
1-[1-(2-Bicyclo[2.2.2]octylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

Example 68A66
1-(4-Indolyl)-1-[1-(4-phenylbutanoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

Example 68A67



[ MiH] += 494.3 Exanpl e 69A11 WD 03/ 031436 PCT/ EP02/11282 -120

1- (4-1ndol yl)-4-(1-pentyl am nocarbonyl -1, 2, 3, 4-tetrahydroqui noli ne-2-ylneth
yl ] - pi perapioa®3t4pdvi-Hl += 460. 3 Exanpl e 69A12 1-] PCT/EP02/11282

1- (1, 1- D net hyl et hyl am nocar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ] -4
-(4- indolyl)-piperazine [ MrH] += 446. 3 -1EXanpl e 69A13

1- (4-1ndol yl)-4-[(4-met hoxyphenyl am nocarbonyl)-1, 2, 3, 4-tetrahydroqui nol i ne
-2-ylmethyl] piperazine Exanple 69A14 1-(4-1ndolyl)-4-]

1- (4- met hoxyp! Bt hyhan L 42 - 16 QG Lae-2-
yl net hyl | - 2#32?%‘%“23 [Exdé’?%%?g&%’e@%’?}?h%%i’ﬁ%éﬁ?@ﬁfﬁﬁgﬁ‘g%3@?%?@1&’%5&%5 i
of CH2Cl2 and added to a suspension of Conpound 1B and 4 eq. of polyner

support ed XEEAeé{I%ﬁ? 18 h stirring, the mxture was filtered to renove’
t he pol yne sﬁ'ﬁ’bo Dl PEA and the solution so obtained was filtered on

cationic e>1qmqmg@d&@gibanz(owcgnqz,B,qntatrﬁiyuqu;;irﬁnﬂ@lg@hﬁ&aﬁqmQ@tholw?-ﬁﬂelﬂ&iw th a
solution of NH3 in MeOH (about 3%, evaporating the desired el uted
fraction. The residue was purified by flash chromatography eluting with
CH2C12 - N@Qﬂn@i@&ﬁm from99.5:0.5 to 90:10 to give the title conpound.
The foll om ng Cconpounds were synthesi sed according to the above procedure:
Exanpl e 70A-[1(¢-Ethaxybendoyb4,2,B,4-tetrahydroquinoline-2-ylmethyl}-4-(4-indolyl)-piperazine
1- phenyl sul phonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] - pi perazi ne
[ MtH] += 487. 2 Exanpl e 70A1 WO 03/ 031436 PCT/ EP02/ 11282

Example 68A70

1-(4-Indolyl)-4-[1-(4-methylbenzoyl)-1,2,3 ,4-tetrahydroQuinoline—z-yllnethyl] -piperazine

Example 68A71
1-[1-[(N-Benzyl-N-methanesulphonyl)-2-aminoacetyl]-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-4-(4-indolyl)-piperazine

Example 68A72
1-(4-Indolyl)-4-[1-(2-(S)-5-oxopyrrolidinylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine

[M+H]" = 458.2

Example 68A73
1-(4-Indolyl)-4-[1-(2-(R)-5-oxopyrrolidinylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine |
[M+H]"= 458

Example 69

General method

To a solution of Compound 1B was added a solution of the appropriate amine (1 eq.) in
anhydrous THF (5 ml); then via a syringe was added, under magnetic stirring at r.t. in a
nitrogen atmosphere, the isocyanate as such or disssolved in about 1 ml of anhydrous THF.

The reaction mixture was reacted at r.t. or at reflux for 20-50 h, then was filtered on a



-121 1-(4-Indolyl)-4-]

1- (2-thi enyl sul phonyl)-1, 2, 3, 4-tetrahydr oqui nol i ne-2-yl net hyl ] - pi perazi ne

[ MtH] += 498.03/08da6pl e 70A2 1-(4-1ndolyl)-4-] PCT/EP02/11282

1- (4- et hoxyphenyl sul phonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl ] -

pi per azi ne Exanpl e 70A3 1-(4-1ndolyl)-4=]18-

1- (4- met hyl phenyl sul phonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -

pi perazi ne Exanple 70A4 1-]

1- (4- Fl uor - ®3n4- {1 at i i e -4-in
Gy %gggggk%%@g%yée@%t pé?&e‘a PHARYSERANLAM S Nn SryeReNBOH 14 b

1- (4- Cyanopheoyd il mphalkylide in@yrdied fdlltved fy dr 396 solutibn 08 NHyih e O th rdeofdr | nd

ol yl)- piperazjne Exanple,70A6 1-(4-1ndglyl)-4-].

1- benzyl sult fhcs‘rtllﬁlprg,é‘?’?g, AR EE ¥oaqﬁ+rﬁ’8¥|p%‘]8§%4ﬁ39}lr}§'t Aot chyrpalogurly was

[ MkH] += 50 kagidafl@nt LCTHEE - MeQIE Gtdeent Soss®i3i0.5 k@90:16%e acyl ation of
Conpound 1B with acids containing the tert- butoxycarbonyl noiety. To a
solution of conpound IB (100 ng, 1 eq.), of the appropriate acid (1.5 eq.)
and of 4 P . HRsROWe was added DCC
(870 I of a fm(‘&glggﬁgl?%%&% Vgege %yn{t/l{é% a s%@%&%ﬁb?ﬁ 8 é%ﬂer'.t. under
nitrogen atnosphere. After at |least 18 h, the dicyclohexylurea by-product
pr eci pitateﬁgfj. Tge 5 action m xture was dissolved in MeOH and the sol ution
was el uted §ﬁ cationic resin (Mega Bond Elut", Bonded Phase SCX) WD
03/ 031436 RCU-ER0RA)14L PR e Bni@sbirbehyi 1.1 3 3-8 @1yt Rfindfindbi3 1ihsthig OH
(about 3% . Wen necessary a further purification was carried out by flash
chr omat ogr appsfagi@H2C12 - MeOH gradient from99.5: 0.5 to 90 :

[M-+H]" = 480.2

Example 69A1

1-(4-Indolyl)-4-[ 1-(3-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H] = 480.2

Example 69A2
1-[1-(4-Fluoroanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine ’

[M+H]"=484.3

Example 69A3
1-(4-Indolyl)-4-[ 1 ~(4-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M-+H] = 480.3

Example 69A4
1-(4-Indoly1)-4-[1-((18)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine

[M+H]" = 494.4



10). By the above procedure the follow ng conpounds of Exanple 71 were

synt hesi zed: Exanple 71A 1-(1l-tent-B

ut oxycar bwoyBasisse®acet yl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhemriypoy/1 8% 4-

i ndol yl') - pi perazi ne [ MtH] += 504.5 Exanple 71A1 1-]

1- (3-t ent - But oxycar bonyl ani no- pr opi onyl 3112~ 2, 3, 4-t et r ahydr oqui nol i ne- 2- yhne
thyl]-4-(4- indolyl)-piperazine [ MH] += 518.3 Exanple 71A2 1-]|

1- (1-tent - But oxycarbonyl - 3-i ndol yl -acetyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl
met hyl ] - 4-(4- indolyl]-piperazine Exanple 71A3 1-[

1-(1-tert-Butoxycarbonyl -4-piperidyl carbonyl)-1, 2,3, 4-tetrahydroqui nol i ne-2
-yInethyl]Fﬁﬂnﬂigﬁ%@%lyl)-piperazine Exanpl e 71A4 1-]

L (e aeemon e RN oG mp bt ufypihsahy o oaui

ol i ne-2- yh perazi ne

1- (1-t ert - Bihakyippipetazide-(2astprevisomedAn- 2- yl car bonyl ) -1, 2, 3, 4-t et rahydr oqui n
ol i ne- 2- %&ﬁﬂ@&(&i ndol yl ) - pi perazi ne WD 03/ 031436 PCT/ EP02/ 11282
-123- Exa 7 &héral method: Rl N CHO PS-NEt 3CNBH3 a~N~ N~ + RLR2NH R2
O MOH, RT, 18h

Example 69A6
1-(4-Indolyl)-4-[1-((1R)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrablydroquinoline-2-
ylmethyl]-piperazine (1:1 diastereoisomers mixture)

[M+H] = 494.3

Example 69A7
1-(4-Indolyl)-4-[1-(1-methylethylaminocarbonyl)-1,2,3,4-tetrahyydroquinoline-2-ylmethyl]-
piperazine

[M+H]" = 432.3

Example 69A8 )

1-(4-Indolyl)-4-[ 1-methylaminothiocarbonyi-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
piperazine

[M+H]" = 420.2

Example 69A9
1-(1-Benzylaminocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
[M+H] = 480.3

Example 69A10
1-(4-Indolyl)-4-[1-(2-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-
piperazine

[M+H] "= 494.3

. Example 69A11



(a) (b) (c) A solution of the appropriate amne (1.2 eq.) in MeOH (1.5 nml)
and a solution of Conpound 35A-B (100 ng, 1 eq.) in MeOH (1.5 mM) were
sequent i awby3@asidedl via a syringe to polyner supported NEP8BCNBBB11(2817 ng, 2
eq., 2.32 mmol/g) under nitrogen atnosphere. After stirring for 18 h at
r.t., the polymer supported NEt 3CNBH3 wdg0renoved by filtration and the
filtrate was purified on a cationic exchange resin (Mega Bond Elut", Bonded
Phase SCX) washing with CH2C12 - MeOH 1:1 to renove the not. al kaline

i mpurities;_gb NYEE ' 9h NHR¢ i ny

product s. 'Il'h(g h@%ﬂ% r?? (1%@%%@%3%%%1 g’l’% da’t héﬂa&dﬁ%cgﬁlgiwsgg% \t/l{eygﬂe?ﬁraleﬁg%lz
(5 ) and[MekB=dp0.3i t h pol ymer supported NCO (250 mg, 1.51 mmol/g).
After 2 h the resin was renoved by filtration and the sol vent evapor at ed.
When necessary a further purification was carried out by flash

chr onat ogr @gAmMplEROIR - MeOH gradient from99: 1 to 90: 10). By the above
D ocedur e R D e le b carbomy - 13 5 IRk teay droguinglind Sy hasthiAf 3- (4= 2P €
1-(1-Cyc|ohﬁ%%nﬁgg&gggxl-1,2,3,4-tetrahydroquinoIin-2-yhnethy|)-2-(a-hydrox
ybenzyl)- pipéridine Exanple 72A1 ,

1- (1- Cycl ofetEecd#63nyl - 1, 2, 3, 4- t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- (2, 6- di ne
t hyl phenyl ) - piperidi ne Exanpl e 72A2

2- (4- Chl or ophenyl )-1-(1-cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl
met hyl ) - pifgamiplé 62A180 03/ 031436 PCT/ EP02/ 11282 -124- Exanple 72A3

1- (1- Cycl ohexanecay bonyl -1, 2, . .

3. 4- L6 1 ahy haaURB Y 2t iSRGy Bl e by deqigting- 2 ety

4- Benzoyl - plherazine
-(1-Cyclohgxanecarbonyl-1,2,3,4-tetrahydroquinoIin-2-y|nethy|)-piperidine
Exanpl e 72A5
1-(1-Cyclo@gégﬂ’§@§§ﬂpyl-1,2,3,4-tetrahydroquinoIin-2-y|nethyl)-4-(2-nitrop
henyl ) -

1-(4-Indolyl)-4-[ 1-(4-methoxyphenylmethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine

Example 70

Sulphonyl chloride was dissolved in 1.85 ml of CHxCl; and added to a suspension of
Compound 1B and 4 eq. of polymer supported DIPEA. After 18 h stirring, the mixture was
filtered to remove the polymer supported DIPEA and the solution so obtained was filtered
on cationic exchange resin (Mega Bond Elut®, Bonded Phase SCX), washing with a solution
of NH; in MeOH (about 3%), evaporating the desired eluted fraction. The residue was
purified by flash chromatography eluting with CH,Cl; - MeOH gradient from 99.5:0.5 to
90:10 to give the title compound.

The following compounds were synthesised according to the above procedure:
Example 70A
1-(4-Indolyl)-4-[ 1-phenylsulphonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

[M+H] = 487.2

Example 70A1



pi perazi ne Exanple 72A6

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yhnethyl )-4-(3-triflu
or onet hyl wb-03ppyxBely| ) - pi per azi ne Exanpl e 72A7 PCT/EP02/11282

1- (1- Cycl ohexanecarbonyl - 1, 2, 3, 4- tetrahydr qu| nol i n-2-yhnet hyl)-4-(4-fluoro
-2- nitrophenyl) - pi perazi ne Exarrpl e 72A821

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl nmet hyl ) -4- (2, 3-di ch
| or opb. enyl ) - pi perazi ne Exanpl e 72A9

1-(1-Cyclo Vb= [ [ K yan- 2
Coyridyl) - lf"%% qg‘fﬁgi quj Eé% tﬂyegylg‘ulgh&ngf)lla@%? t@ﬁéﬂycl OE%'X gir?]lglgrg?ffl@ﬁﬁaﬂ}lﬂ pipefdins
onyl -1, 2, 3[M+Hét-’fé9§/ﬂroqw nol i n- 2-yl net hyI) 4- (3, 4-di chl orophenyl ) -

pi perazi ne WO 03/ 031436 PCT/ EP02/ 11282 -125- Exanple 72A1l

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n-2-yl net hyl ) - 4- (2-et hyl p
henyl ) - pi BeampidT2xanpl e 72A12

1-(4- Chloro3tr|fluoro Iph hex carb 4-tetra
hydr oqui noli(fr n@Wﬁe&l Eq»gy@ .qugo%@éprﬁ fgyd%oqmno 1ne-2—3;]me’thyl

1- (2- Cyano g 4-(1- cycl ohexanecar bonyl - 1, 2, 3 4-tetrahydroqui nolin-2-yln
et hyl) - g razi ne Exanple 72Al4
1-(1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydroqui nol i n-2-yl net hyl ) -4- (2, 4-

di et hoxypﬁ}e“rl%lpie-ﬁ&er azi ne
1-(4-Indolyl)-4-[ 1-(4-methylphenylsulphonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 70A4
1-[1-(4-Fluorophenylsulphonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

Example 70A5
1-[1-(4-Cyanophenylsulphonyl)-1,2,3,4-tetrahy droquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

Example 70A6
1-(4-Indolyl)-4-[1-benzylsulphonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine
[M+H]*=501.2

Example 71

This procedure is useful for the acylation of Compound 1B with acids containing the fert-
butoxycarbonyl moiety.

To a solution of compound 1B (100 mg, 1 eq.), of the appropriate acid (1.5 eq.) and of 4
DMAP (10.5 mg, 0.3 eq.) in anhydrous CH,Ch (5 ml) was added DCC (870 pl of a 1 M
solution, 3 eq.) via a syringe, stirring at r.t. under nitrogen atmosphere. After atleast 18 h,
the dicyclohexylurea by-product precipitated. The reaction mixture was dissolved in MeOH

and the solution was eluted through a cationic resin (Mega Bond Elut®, Bonded Phase SCX)



Exanpl e 72A15

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl et hyl ) - 4- ( 2- net hyl
t hi ophenyWwp-03/081386 azi ne Exanpl e 72A16 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - 4- (3, 4-

di i net hoxyphenyl ) - pi per azi ne Exanpl e 72A2%

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2- yl et hyI )- 4- ( 3- hydr ox
yphenyl) - pi per azi ne Exanpl e 72A18 1-(1- Cycl ohexanecar bonyl -

3, 4- t et r ahydegasivi@lal satutioln lofBIHLYA MebH eabéum%j WPKRARRERYrY 2 ﬁﬂﬂféﬁ pﬁ;ﬁ&aoﬂ\o
03/ 031436 PCT/ EP02/ 11282 -126- Exanpl € 72A19

1- ( 5- Chl or vap careiet 6%l bhdash ghramategieply CHdEme Matib axpdient from W-% e0-£4pyaroqui
no |lin-2- %Qnet hyl ) - pi perazi ne Exanpl e 72A20

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- ( 6- et hyl
- 2- pyri dyl By ti aglewvaprovedirx dnpoBowd2dmpounds of Example 71 were synthesized:

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n-2-yl met hyl ) - 4- (4- net hyl
phenyl ) - piperazi ne Exanple 72A22

1-(1-Cycl Oﬂgg(ﬁi}ﬁpﬂrpponyl 1,2, 3,4-tetra. hydroqui nol i n-2-yl met hyl)-4-(4-

trifluoroinethyl nyl ) - pi perazi ne Exanpl e 72A23
1- (3- Chl or & héqw%)mwyeqrb@@yéar@lﬁea@@fyéd& bomstrahydrpqunalines-yaeflotrid-nol i n- 2- yI

nmet hyl ) - pln%fy%ﬁ@raﬁﬁ@”pl e 72A24
[M+H]* = 504.5

Example 71A1
1-[1-(3~tert-Butoxycarbonylamino-propionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-
indolyl)-piperazine

[M+H] = 518.3

Example 71A2
1-[1-(1-tert-Butoxycarbonyl-3-indolyl-acetyl)-1,2,3 4~tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl]-piperazine

Example 71A3
1-[1-(1-tert-Butoxycarbonyl-4-piperidylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
4-(4-indolyl)-piperazine

Example 71A4
1-[1-(1-tert-Butoxycarbonyl-2R-pyrrolidin-2-ylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl1}-4-(4-indolyl)-piperazine

Example 71A5
1-[1-(1-tert-Butoxycarbonyl-2S-pyrrolidin-2-ylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-4-(4-indolyl)-piperazine



1- (2- Chl orophenyl) - 4- (1-cycl ohexanecar bonyl -1, 2, 3,4-tetrahydro

qui nolin-2-yl nethyl)- pipera.zine Exanple 72A25

1- (1- Cyclwhagasmsar bonyl - 1, 2, 3, 4- t et r ahydr oqui nol i n- 2- yhn@CinyEPp2/41268- r et hox
yphenyl ) - piperazine Exanple 72A26 WO 03/ 031436 PCT/ EPO2/ 11282 -127

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahylddoqui nol i n- 2-yl met hyl ) - 4- (4-fl uoro
phenyl) - piperazine [ MtH] += 436 2 Exanmple 72A27

1- (4- Acetyl phenyl) - 4- (1- cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl
met hyl ) pi gehaghoe, [ M-H += 460.2 Exanple 72A28

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- (4- hydr ox
yphenyl ) - gicperahmiethed{ IVH—|] += 434.03 Exanple 72A29

1- (5- Chl or o- 2- et hyl phenyl ) - 4- (1- cycl ohexanecar bonyI 1, 2 3 4-t et rahydroquin

olin-2 ylmethyl) enazine [ M+H += 466. 2 Exa
1- (1- Cycl ohexan 2, 3, 4-t et rreNeEEQ |n thyI) 4- ( 3- net hyl
phenyl) - pi perazi ne O-lr— 432R,REdR el M NE ( Y

1- (1- Q/clohexan n)yl-l 2,3, 4-tet HVd’rTo?ﬁ] ﬁjv@oyl nethyl) 4-(2-nitro-

4- trifluoroneth henyl ) - pi perazi ne

k7

(a) (b) (c)

A solution of the appropriate amine (1.2 eq.) in MeOH (1.5 ml) and a solution of Compound
35A-B (100 mg, 1 eq.) in MeOH (1.5 ml) were sequentially added via a syringe to polymer
supported NEt;CNBH; (317 mg, 2 eq., 2.32 mmol/g) under nitrogen atmosphere. After
stirring for 18 h at r.t., the polymer supported NEtsCNBH3 was removed by filtration and the
ﬁltrate was purified on a cationic exchange resin (Mega Bond Elut®, Bonded Phase SCX)
washing with CH,Cl, - MeOH 1:1 to remove the not alkaline impurities; then with a 3%
solution of NH; in MeOH to yield the wished products. The solvent was evaporated and the
residue dissolved in CH,Cl, (5 ml) and taken up with polymer supported NCO (250 mg,
1.51 mmol/g). After 2 h the resin was removed by filtration and the solvent evaporated.
When necessary a further purification was carried out by flash chromatography (CH,Cl, —
MeOH gradient from 99 : 1 to 90 : 10).

By the above procedure the following compounds of Example 72 were synthesized

Example 72A
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(a-hydroxybenzyl)-

piperidine

Example 72A1
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-dimethylphenyl)-

piperidine

Example 72A2
2-(4-Chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine



[ MitH] += 531 Exanple 72A32 WO 03/ 031436 PCT/ EP02/ 11282 -128 1 -(1

- Cycl ohexanecarbonyl - 1,2, 3, 4-tetrahydro

qui nol i n-WoyBetdby | ) - 4- (5-trifluoromethyl -2- pyridyl)-pi pecasipap12hH| +=
487 Exanple 72A33

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4- t et r ahyldfoqui nol i n- 2yl met hyl ) - 4- (3- chl or o
-5- trifluoroinethyl-2-pyri dyI ) - pi perazi ne [ MtrH] += 521 Exanple 72A34

1- (5- Cyano- 2-pyridyl)-4-(1- cycI ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n-2
-yl met hyl)- piperazine [ MtH] + 444 Exanple 72A35

1- (1- Cycl ohexanecar bonyl -, 1, 2, 3 4-t et rahydroqui nol i n-2-yl met hyl ) -4-(2- et hy
| - 4- qui nolExayiple R4o®r azi ne [M+H] += 483.05 Exanple 72A36

1- (1- Oyel oNeaRERALORRML b % 430 SHADLAGHLI0n 20 W TRRAY phednbenzy! -

peridi ne [
1- (Benzof uran-3-yl)-4-(1- Cycl ohexanecarbonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-y

hnet hyl ) - ﬁi}ﬂel’l dm [ MtH] += 457 Exanpl e 72A38
1-(1-Cyclo nyl -1, 2, 3, 4-tetrahydroqui nol i n-2-yhnet hyl)-4-(4-fluoro

phenyl) - pupgdd-ey10e( N@y&gﬁ@éﬁécﬁﬁ)oﬁﬂ]_ 1,ER X2 Ard8 7o quinolin-2-ylmethyl)-piperidine

Example 72A5
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-nitrophenyl)-

piperazine

Example 72A6
1-(1-Cyclohexanecarbonyl-1,2,3,4~tetrahydroquinolin-2-ylmethyl)-4-(3-trifluoromethyl-2-
pyridyl)-piperazine ’

Example 72A7
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

nitrophenyl)-piperazine

Example 72A8
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(2,3 -dichlorophenyl)-

piperazine

Example 72A9
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-cyano-2-pyridyl)-

piperazine

Example 72A10
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,4-dichlorophenyl)-

piperazine



-129- [M+H] += 435. 2 Exanpl e 72A39

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl nmet hyl )-4-(3-fl uoro
phenyl ) - wopaisddhne [ MHH] +* 435.2 Exanple 72A40 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4- t et r ahydr oqui nol i n- 2- yl net hyl ) - 4- ( 2=¥Puor opheny! ) - pi peri di ne [ M-H] +=
435.2 Exanple 72A41

4- (4- Chl orophenyl ) - 1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl
methyl ) pi peiantfleg2AiM-H += 451.2 Exanpl e 72A42

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - 4- (4-

tri I uor omer@yCyietisyryccarbenylt b?.A4-Euahspioguingbn2-ylmethyhide(2retiyighenyl)-
1-(1-Cycl ﬁ& ?ﬁ[&%%ar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yhnet hyl )-4-(3
trifluoronmethyl phenyl)-piperidine [MH += 485 Exanpl e 72A44

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yhnet hyl ) -4-[5-(2-fur
yl)-2H 3- razql -pi peridine [ MtH += 473 WD 03/ 031436 PCT/ EP02/ 11282

- 130- Exanﬁ?xé‘“ﬁg%ﬁgl‘lf( 1- Cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydro

qui nol i n- 2-y{oEekiBw-3-tdflttomethhpryBmeay] -tyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-
2-ylmethyl)-piperazine

Example 72A13
1-(2-Cyanophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-

piperazine

Example 72A14 4
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,4-
dimethoxyphenyl)-piperazine

Example 72A15
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methylthiopheny1)-

piperazine

Example 72A16
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,4-
dimethoxyphenyl)-piperazine

Example 72A17
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(3-hydroxyphenyl)-

piperazine

Example 72A18
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,4-difluorophenyl)-

piperazine



pi peridine [ MtH] += 447 Exanple 72A46

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- ( 3- met hox
yphenyl ) -wpiop@si4dé ne [ MtH] += 447 Exanpl e 72A47 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl et hyl ) - 4- (4-fl uoro
benzoyl ) - piperidine [ MH += 463 Exanptld672A48

1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4-tetrahydroqui nol i n-2-yl net hyl ) - 4- benzyl ur ei do- piperidine [ MtH += 489. 2
Exanmpl e 72A49

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - 2- (4-1i net ho
xybenzyl) Ppixpewplei3el9 [ MtH] += 461 Exanpl e 72A50

1- (1- Cycl ohexe rp - Zg-he [ -nod_j - -2 (A-fluoro

benzyl) - prfgéﬁ}g@ﬁei)ﬁ%%-%ﬂ%ﬁi%ﬂ\&s %é?gé%g%%@% IE?’S% %&g@éﬂ &i%%@-n anpl e

72A51 ylmethyl)-piperazine '

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl nmet hyl ) -4- (2, 3-di ch

| orophenyl ) - piperidine [ MtH += 485.2 Exanple 72A52

1- (1-Cycl OE%@M@@;MW -1, 2, 3, 4-tetrahydroqui nol i n-2-yhnet hyl ) -4- (2,

6-di f | uor ophen I%- o .
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(6-methyl-2-pyridyl)-

piperazine

Example 72A21
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-methylphenyl)-

piperazine

Example 72A22
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-
trifluoromethylphenyl)-piperazine

Example 72A23 o
1-(3-Chlorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydro quinolin-2-ylmethyl)-

piperazine

Example 72A24
1-(2-Chlorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine
Example 72A25
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methoxyphenyl)-

piperazine

Example 72A26



pi peridine [ MtH += 453.2 Exanple 72A53

4-(2-Chl oro-6-fluorophenyl)-1-(1-cycl ohexanecarbonyl -1, 2, 3, 4-tetrahydroquin
olin-2 ylwoegioyl4pe pi peridine [MH += 469.2 Exanple 72A52CT/EP02/11282

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4- tetrahydroqw nolin-2-ylmethyl)-4-(2,5-diin
et hyl phenyl ) - pi peridine [ MH] += 445. 2 “1Bkanpl e 72A55

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- ( 3- et hyl
phenyl) piperidine [MH += 431.2 Exanple 72A56

1-(1- Cycl thxafﬁ«x&feiwﬁyérbanﬁ 13 314It&¥dh§dﬂ')5Qﬁlﬁélliﬂ-@-?lrhé’[h}a)-Xll(ﬂ?&hﬁ}’dp}leﬂyli -2- met hyl

phenyl ) - piperidine [ MH += ) Exanpl'e 72A57 WD 03/ 031436

PCT/ EPO2/ 1]223825121113132

1-(1- Q’C|°|f§1ﬁr pgnyl -1, 2,3, 4-tetrahydroqui nol i n-2-yl met hyl ) - 4- (3-fl uoro
- 2- inethyl yl ) p| peridine [ MrH += 449.2 Exanpl e 72A58

1-(1-Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4- (3 5-difl
uor ophenyl i perldi [M+H] += 453.2 Exanple 72A59 1 -(1
- Qycl ohexa?‘F@‘gH’:Ei‘g‘b?@i‘ge _ _
1, 2, 3, 4- t etjr@hysbraphEnpDl4-0=-3r)oheRibyd ongt- 2,354-cbirbhyies Qpkainyl-y imethyl)-
piperazine
[M+H]" = 460.2

Example 72A28

1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroquinolin-2-ylmethyl)-4-(4-hydroxyphenyl)-
piperazine

[M+H]" = 434.03

Example 72A29
1-(5-Chloro-2-methylphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-
ylmethyl)-piperazine

[M+H]" = 466.2

Example 72A30 ﬂ
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methylphenyl)-
piperazine

[M+H]" =432

Example 72A31
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-nitro-4-
trifluoromethylphenyl)-piperazine

[M+H]" = 531

Example 72A32



pi peridine [ MtH += 453.2 Exanple 72A60

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl methyl )-4-(3,5-diin
et hyl pherwyD)o3fo8pa6 i di ne [ MtH] += 445.2 Exanple 72A61 PCT/EP02/11282

4- (3- Bronophenyl ) - 1- (1- cycl ohexanecar bon I-1 2,3, 4- tetrahydroqw nol i n- 2-yhn
ethyl)- piperidine [ MtH += 495.1 Exarrp'l '72A62

4- ( 2- Bronophenyl ) - 1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydroqw nol i n- 2-yhn
ethyl) piperidine [MH += 495.1 Exanple 72A63 WO 03/ 031436 PCT/ EP02/ 11282

-133 1-(1-C clohexanecarbonyl—l 2,3 ,4-tetrahydroquinolin-2-ylmethyl)-4-(5-trifluoromethyl-2-
4- ( 4- But oxyphe (1-cyclo exanecar bonyl -1, 2, 3, 4- tetrahydr oqui nol i n-2-yl

met hyl ) - pmﬁ@dylﬁpmérapmku += 489.2 Exanple 72A64
1-(1-Cycl oEﬁ ﬁgesggponyl 1, 2, 3, 4-tetrahydroqui nol i n-2-yl met hyl )-4-(2-fluoro
phenyl) piperaZine |[M-H += 436.2 Exanple 72A65
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4- (6-chl oro

-2-pyridyl e [MH—|] += 453.1 Exanple 72A66
1-(1-Cycl ol)‘ijéﬂg\i’gecm -1, 2, 3, 4-tetrahydroqui nol i n-2-yhnet hyl ) -4- (3, 5-di ch
loro-4 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-chloro-5-
trifluoromethyl-2-pyridyl)-piperazine
[M+H]"= 521

Example 72A34
1-(5-Cyano-2-pyridyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperazine '

[M+HT" = 444

Example 72A35

1-(1-Cyclohexanecarbonyl-1,2,3 ,4—tetrahydroquinolin—Z-ylmethyl)-4—(2-methyl—4;
quinolinyl)-piperazine

[M+H]" = 483.05

Example 72A36
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzyl-piperidine
[M+H]"= 431

Example 72A37
1-(Benzofuran-3-yl)-4-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine

IM+H]" = 457

Example 72A38
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluorophenyl)-

piperidine



pyridyl)-piperazine [MH "= 487.1 Exanple 72A67

1- (4- Am nophenyl ) -4-(1-cycl ohexanecar bonyl -1, 2,

3, 4-t et r aWpdBO84BM 0l | n- 2- yhnet hyl ) - pi perazi ne [ MtH] += 43PC2/EPEXanIpt € 72A68
4- ( 3- Chl orophenyl ) - 1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yh
nethyl) piperidine [MH"= 451.2 Exanpie- 72A69

4- (2- Chl orophenyl )-1-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t etrahydroqui noli n-2-yh
net hyl ) - pi peridine WO 03/ 031436 PCT/ EP02/ 11282 -134- [MH += 451.2

Exanmpl e 72A0Q-H] = 435.2 o

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n-2-yl net hyl ) - 2- (2- pyri dy
|)-pyrrolidine [MH += 404.1, Exanple 72A71

1-(1-Cyclo yl-1,2,3,4-tetrahydroqui nolin-2-ylnmethyl)-2-(2-thieny
|)-pyrroli gﬁﬁgﬁf% += 409. 1 Exanpl e 72A72

1- ( 1- Cycl oHel{ abgicelamehrbinyd; 137, 3,4 ttett ahatippdninglin-A ollmethph) v @Fetvoydpheylpheny | pyr
rolidine {lfwgﬂq*: 403. 2 Exanple 72A73

1- (1- Oycl oREEEE€ar bonyl - 1, 2, 3, 4- t et r ahydroqui nol i n- 2-yl met hyl ) - 2- (2, 4-

di i net hoxyphemt:4Byprol i dine MrH += 463.2 Exanpl e 72A74

Example 72A40
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-fluorophenyl)-
piperidine

[M+H] = 435.2

Example 72A41
4-(4-Chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine

[M+H] = 451.2

Example 72A42 ‘

1-(1-Cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-
trifluoromethylphenyl)-piperidine

[M+H]" = 485.2

Example 72A43
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-
trifluoromethylphenyl)-piperidine

[M+H]"= 485

Example 72A44
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-[5-(2-furyl)-2H-3-
pyrazolyl]-piperidine

[M+H]"= 473



1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-tetrah

ydroqui nol i n-2-yl nethyl )-2-(3-pyridyl)-pyrrolidine [MH += 404.1 Exanpl e
72A75 WO 03/031436 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 2- benzyl pyr
rolidine [MtH += 417.2 Exanple 72A76 -130-

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- (3, 5-

di i net hoxyphenyl)-pip erazine [ MtH += 478.2 WO 03/ 031436 PCT/ EP02/ 11282
-135- Exanpl e 72A77

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n-2-yl net hyl ) - 2- (2-fwyl ) -
pyrrol i di nBxampletf2A45393. 1 Exanpl e 72A78

1- (1-Cyclo 13, -00H] oY Yl e -2= (A-ret hox
R S S B L L e B R L v O S Rl

1- (1- Cycl opiprddieear bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n-2-yl nmet hyl )-2-(4-chloro
phenyl) pyLr g{'ﬂ_in [ MFH] += 437.2 Exanple 72A80 1 -(1

- Cycl ohexah\gg 'r]b_o‘l"fga -

1, 2, 3, 4-tetrahydroqui nol i n-2-yl met hyl ) - 2- (2-indol yl)-pyrrolidine [MH +=
442. 2 Exanple 72A81

1- (1- Oycl gEé&lanl?cMnyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- ( 2-

trifluorompl byl DRV L RbAGTE 3 918 tdMitddFuiftsiRe 2y 1kRARTRL 3 7Ry phenyl)-
piperidine
[M+H]" = 447

Example 72A47
1-(1-Cyclohexanecarbonyl-1,2,3,4~tetrahydroquinolin-2-ylmethyl)-4-(4-fluorobenzoyl)-
piperidine

[M+H]" = 463

Example 72A48
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzyhureido-
piperidine

[M-+H]"= 489.2

Example 72A49
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxybenzyl)-
piperidine '

[M+H] =461

Example 72A50
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-fluorobenzyl)-
piperidine

[M+H]" = 449



1- Cycl ohexanecar bonyl -

{N-]2-(2-ret hoxyphenoxy) - et hyl ] - N- et hyl - am nonet hyl } -

1, 2, 3, 4- twDroahydse©qui nol i ne [ MHH] += 437.1 Exanpl e 72A83 WOTEPHDBREB6
PCT/ EPO2/ 11282 -136 1-Cycl ohexanecar bon%/I -2-[N-(2, 3-di hydr o- benzo|

1, 4] di oxi n-2-yl met hyl ) - N- et hyl - am norme I] 1, 2, 3 4- tetrahydroqw nol i ne
[ MFH] += 435.2 Exanple 72A84 1-Cycl ohexanecar bonyl

{N-[2-(2-chl orophenoxy) -et hyl] -N nethyl -am nonet hyI } -1, 2,

3, 4- tetrahEgﬁﬂgwmslne [I\/H—I] += 441 1 Exanple 72A85

1- Cycl ohexanecar bonyl - 2- { L\} tr| fl uor onet hoxgmhenoxy% et hyl]-N-rnet hyl
ai ni nomet h{A(- Cycwhsxamaé?w dsotrtatiaby draguinglipe34y lnetisd s 4-(2.5xdeHberernxbe

1-

Cycl ohex?l?gﬁ@igponyl 2-{N-[2-(4-indol yl oxy) -ethyl]-Nmethyl -am nonet hyl }-1
,2,3,4 roqui nol i ne [ MtH] += 446. 2 Exanpl e 72A87
- Q/cl ohexanecar bonyl -2- {N- [2-(8-quinolyl oxy)-ethyl]
N- et hyl } -1,2, 3,4- tetrahydroquinoline [MH += 458.1
Exanpl e 72@?§ﬁﬁ)ﬂ%§§/i
(4- Chl orExgm ld2F2enyl ) - 4- (1 cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui no
in-2 ylnmeth @)&per azi ne r’T
(1- Cycl ohé (3 ??E?élﬁwb%YQ@ 3 'feéliahﬁﬂﬁ?ﬁﬂl’@}ﬂm'%&nil%h}ﬁ) $i(erdifiyorophepyly ¢ £ | y
o]

romet hyl - fineridine
[M+H]" = 4532

1
1-
I

1-
0

Example 72A53 '
4-(2-Chloro-6-fluorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-
ylmethyl)-piperidine

[M+H]"= 469.2

Example 72A54
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,5-dimethylphenyl)-
piperidine

[M+H]"=445.2

Example 72A55
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methylphenyl)-
piperidine

[M+H] = 431.2

Example 72A56
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methylphenyl)-
piperidine

[M+H]"=431.2

Example 72A57



qui nol i nyl ) - pi perazi ne WO 03/ 031436 PCT/EP02/11282 -137- Exanple 72A90
4- (1-Benzi m dazol yl )-1-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-

yl met hyl )wopBparBei ne Exanpl e 72A91 PCT/EP02/11282
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl met hyl ) - 2- ( 4- et hox
yphenyl ) - piperidi ne Exanple 72A92 -132-

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yhnet hyl ) -4- (2, 6-di ch
| or ophenyl ) - piperidine Exanpl e 72A93 :

1-(1-Cycl 0?ﬁg_%@g%@gx#g%@,32,ﬁa-tt&%a'h%%Q&iﬁ&ﬂl_ﬂ?i&&hﬁ)ﬁ-‘(%@%ér 4-(2-pyridy

| ) - pi peraz
1- (1- Cycl ohestghpheaylhppipetidihe2, 3, 4-t et r ahydr oqui nol i n- 2-yl et hyl ) - 4- (4- qui nol

yl ) - pi peragine . Ex | e 72A95

1-(1-Cyclo ?ﬁ%e‘cé%nyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl

net hyl ) -4-(7-inethoxy-4- quinolyl)-piperazine Exanple 73 The Conpounds of
this Exanple were prepared from Conpound 53B i nstead of Conpound 1B

fol | owi ng ExampleiZ&38n / sul phonyl ati on procedures described in Exanpl e

68A, 69, 70.1_ (44 )L <2 X 241 533 )

12 (2- ot hy | S 1 B2 5-iflworopheny)

6- et hyl - 2pipkmdihéy| | - pi per azi ne Exanpl e 73A1

1- (4- Fl uor g- 2-net phenyl ) -4-]

1- (4- et hyﬁgﬁﬁﬁ_n%%zbonyl )-1, 2,3, 4-tetrahydroqui nol i n-

6- i net hyl - 2-yhnet hyl ] - pi per azi ne Exanpl e 73A2 WD 03/ 031436 PCT/ EP02/ 11282
Example 72A59
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,5-difluorophenyl)-
piperidine
[M+H] "= 453.2

Example 72A60
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(3,5-dimethylphenyl)-
piperidine

[M+H] = 445.2

Example 72A61

4-(3 -Bromophenyl)-l—(l-cyclohexanecarbbnyl-1,2,3,4—tetrahydroquinolin-z-ylmethyl)-
piperidine

[M+H]"=495.1

‘Example 72A62
4-(2-Bromophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine |

[M+H]" = 495.1

Example 72A63



-138 1

-[1-(t-Butyl carbanoyl)-1, 2, 3, 4-t etrahydr oqui nol i n- 6- net hyl - 2-yl net hyl ] -4- (4
- f 1 uor o- 2wormeibize/ phenyl ) - pi perazi ne Exanpl e 73A3 PCT/EP02/11282

1- (4- Fl uor o- 2- et hoxyphenyl ) - 4- ( 1- pent yl am nocar bonyl - 1, 2, 3, 4-t et r ahydr oqu
nol i n-6- nethyl - 2-yl net hyl ) - pi perazi ne -HRanpl e 73A4

1- (4- Fl uor o- 2- met hoxyphenyl )-4-[1-(2-thi enyl acetyl)-1, 2, 3, 4-t etrahydr oqui no
lin 6-methyl- 2-ylnethyl]-piperazine Exanpl e 73A5

1- (4- Fl uorqg-2- h - 4- - - 1 hi € -1 e o .

3, 41 ot rang e SV RET PRIEE ket by CRY BRI e ety

1- (1- Cycl opéxyidmeet yl - 1, 2, 3, 4-t et rahydr oqui nol i n- 6- et hyl - 2-yl et hyl ) - 4- (4-
fluoro-2- nethoxyphenyl)-pip erazine Exanple 73A7 1-[ :

1- (4- Oyanob¥FHyT #8422, 3, 4-t et r ahydr oqui nol i n- 6- met hyl - 2-yl met hyl ] - 4- (4-f1 u
or o- 2- i net hoxyphenyl ) - pi perazi ne Exanple 73A8 1

- (4- Fl uor o- 2- net hoxyphenyl ) - 4- [

1- (4- met hoBpbmpleY2A641, 2, 3, 4-t et r ahydr oqui nol i n- 6-

Y o PRI FS AT Sl (b FLcoohesasmin 1. 2

met hoxyphemifeyazfrieper azi ne Exanpl e 73A10 1-[ 1-(Benzo[

1, 3] di oxol -5-yl car yl)-1, 2, 3, 4-tetrahydroqui nol i n-6-net hyl - 2-yl met hyl ] - 4-
(4-11 uor o- 2 ]hﬁé‘%ﬁenyl ) - pi perazi ne Exanpl e 73A11 WO 03/ 031436

PCT/ EPO2/ 11282 -139

Example 72A65
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(6-chloro-2-pyridyl)-
piperazine

[M-+H]" = 453.1

Example 72A66
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(3,5-dichloro-4-
pyridyl)-piperazine

[M-+H] = 487.1

Example 72A67 ' o
1-(4-Aminophenyl)-4-(1-cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine

[M+H]"=433.2

Example 72A68

4-(3-Chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-
piperidine '

[M+H]"'=451.2

Example 72A69 :
4-(2-Chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-

piperidine



1-1

1- (2- Chl orophenyl acetyl )-1, 2, 3, 4-t et r ahydr oqui nol i n- 6- net hyl - 2- yhnet hyl ] - 4-
(4-f1 uor owd-03fetabOXyphenyl ) - pi perazi ne Exanpl e 73A12 PCT/EP02/11282

1- (4- Fl uor o- 2- net hoxyphenyl )-4-[ 1-(1-nmethyl-3-indolyl carbonyl)-1, 2,3, 4-

t et r ahydr oqui nol i n- 6- net hyl - 2- yl net hyl ] -:ijg4per azi ne Exanple 73A13

1- (1- Cycl ohept anecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 6- net hyl - 2-yhnet hyl ) -4
-(4-fluoro-2- nethoxyphenyl)-piperazi ne Exanpl e 73A14

1-(4-Fluor%kggﬁelg§f phenyl) - 4- (1- phenyl sul phonyl -1, 2, 3, 4-t et r ahydr oqui nol
n- 6-i net hylt= yI mettiyl ) - pi per azi ne Exanpl e 73A15

1- (4- Fl uoro- 2- nethoxyphenyl)-4-(1-benzy|suIphonyl-1,2,3,4-tetrahydroquinof
n- 6- net hyl - 2- yhneth ) - pi perazi ne Exanple 73A16

1- (4- Fl uor dixantple .53 henyl )-4- [ 1-(4-nmethoxyphenyl sul phonyl)-1,2, 3,4-

t et rahydr oqu 2 L

1-(4-F uorf)l gn@rréédlﬂqegaﬁﬁgm#jsl TZ%,mEMy]imqﬁanﬂ 3218 2IP ﬁyrﬁ?ﬁ%rrohdme
1-(4- nethyﬂbﬁéﬂy#ﬁonﬂhonyl) 1, 2, 3, 4-t et rahydr oqui nol i n-

6- met hyl - 2-yl net hyl ] - pi perazi ne Exanple 73A18 1-]

1- (4- Cyanophenyl sul phonyl ) -1, 2, 3, 4-t et rahydr oqui nol i n- 6- et hyl - 2- yhnet hyl ] -
4- (4- fIuoqgm%uﬂevﬂgxyphenyl)-piperazine Exanple 73A19 1-]

1-(4- FIuorophenyIsquhon 1,2,3,4-tetrahydyoquino 6- t hyl ]
- 4-(4- fludrd- 511%’ A 2.8 ek ey frguingl ryémﬁ?ﬁiyﬁsé 6"3,”%?1 }{/15:%’“%1 ne
PCT/EPOZ/li%?%? g.1The Conmpounds of this Exanple were prepared from
Conmpound 7 |nstead of

Example 72A72

1-(1-Cyclohexanecarbonyl-1,2,3,4 tetrahydroqu1nohn—2-ylmethyl)-2-pheny1pyrr0hdme

[M+H] = 403.2

Example 72A73

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2,4-
dimethoxyphenyl)-pyrrolidine
M+H] = 463.2

Example 72A74
1~(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(3-pyridyl)-pyrrolidine
[M+H]"= 404.1

Example 72A75
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-benzylpyrrolidine
[M+H]"=417.2

Example 72A76
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,5-
dimethoxyphenyl)-piperazine

[M+H]" = 478.2



Compound 1B follow ng the acylation / suiphonyl ation procedures descri bed
in Exanple 68A, 69, 70. Conpound 74A-B was prepared as follows: a)

4- ( 4- Fl uowo-03/0smashoxyphenyl ) - 1- (2- gui nol yl et hyl ) - pi per azipea/Ep@neeérnd
74A-A) Compound 74A- A was obtained in the manner described for Compound 1C
(procedure d) but using 1-(4-fluoro-2-rEShoxyphenyl) - pi perazi ne instead of
1- (4-indol yl)-piperazine. The crude was purified by flash chronmat ography
eluting with ethyl acetate to give the title conmpound (82% . 1H NWVR (6):
2.71-3.39 (m 8H), 3.85 (s, 3H), 3.93-4.29 (m 1H), 6.51-6.72 (m 2H),

6.80- 6.97 (m 1H), 7.48-7.62 (m 1H), 7.65-7.96 (m 3H), 8.10 (d, 1H),
8.21 (d, 1HPxaniple 72A77

et e oo bRAnS BRSSP ST £ By

Corrpound 1BM-0 Q@;@grle e) starting from Conmpound 74A-A instead of Conpound
1C. The crude vas purified by flash chromatography eluting with petroleum
et her-ethyl acetate 7:3 to give the title compound (74%. 1H NWR (8):

1.49-1.70 ('ﬁ;m@ED%ZA;}s?? 2.01 (m 1H), 2.313.27 (in; 12H), 3.36-3.62 (in;
1H), 3.82]% : 4.57-4.89 (bs; 1H), 6.48-6.71 (in; 4H), 6.81-7.04 (in;

3H). Exanplle(17@ycldhdxdnddathonpl- D2 ¢t ﬂetrxlw[dtrejlljno)in&-yl[nethyl) -2-(4-methoxybenzyl)-

1- (3-inethyl bui g.noyl )-1, 2, 3, 4-t et rahydroqui nol i n-2- yl net hyl ] - pi perazi ne
Exanpl e 74A&¥oH1

1-(3,3-Di onbHManle -1, 2, 3, 4-tetrahydroqui nol i n-2-yl net-hyl ) -4-(4-fl uoro-

2- rethoxyhenyl’) - pi perazine Exanple 74A2 1 -(1 -Cycl opropyl acetyl -

1,2, 3, 4-tetrahydroqui nolin-2-yl nethyl)-4-(4-fl uoro-2-

met hoxyhen ne Exanpl e 74A3 WD 03/031436 PCT/ EP02/ 11282 -141 1
- (4-Fl uor oydf) #gélﬁgzég%enyl )-4-

1- (2- pyr r ol ly(leGydioimyhpechrtdngl- 142,8e4t neamrmmohmzryin@thyl) -2-(4-chlorophenyl)-
pyrrolidine
[M+H]"=437.2

Example 72A80
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-indolyl)-pyrrolidine
[M+H]" = 442.2 '

Example 72A81

1-(1 —Cyélohexanecarbonyl— 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-
trifluoromethylphenyl)-piperidine

[M+H]"=485.2

Example 72A82
1-Cyclohexanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl } -
1,2,3,4-tetrahydroquinoline

[M+H] "= 437.1

Example 72A83



yhnet hyl ] -pi perazi ne Exanple 74A4 1 - (4-Fl uoro-2-net hoxyphenyl)-4-[
| -(2-furoyl)-1, 2,3, 4-tetrahydroqui nolin-2-ylnmethyl]- piperazine Exanpl e

74A5 1 - (WoRB0arees 2- met hoxyphenyl ) - 4- [ PCT/EP02/11282
1- (4- met hoxybenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-2- yl met hy] - pi per azi ne
Exampl e 74A6 1-] -136-

1- (4- Cyanobenzoyl)-1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hy] - 4- (4-f | uor o- 2-
nmet hoxyphenyl ) -pi p erazi ne Exanple 74A7 1-|

1- (1- Acetyl,-4- pi.peridi nyl wl.2 3, 4- .ah: i,nel:n- | met hy]
RS P il S Y St

1- (4- Fl uor amZndiestinaky ptepsetahydrbquinoline

1-(2-thienyl acetyl)-1,2,3, 4-tetrahydroquinolin 2- ylnmethy |] -pip erazine
Exanpl e 74%@[%1](14 -gor 0- 2- met hoxyphenyl ) - 4- [

1- (3-thienylacetyl)-1, 2,3, 4-tetrahydroqui nolin-2- ylnethyl]-piperazine
Exanpl e 74A10

1- (1- Cycl olixayipta¥2®%y| - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hy) - 4- (4-fl uoro- 2

. et hoxyphesyl 0l REEAE 00 AR 8l A0, R DR PRTLGRRLAL2E - 142

1- (4- Fl uor o-

1- (4- phenoxpit-aneildroduidoBned- t et r ahydr oqui nol i n-2- yl met hyl ] - pi per azi ne
Exanpl e 74Al12

1- (4- Fl uor (BMZL-I'H%'T' %H{phenyl ) - 4- (1- phenyl sul phonyl -1, 2, 3, 4-t et r ahydr oqui nol i
n-2- yl methyl) - pi perazi ne

Example 72A85
1-Cyclohexanecarbonyl-2-{N-[2-(2-trifluoromethoxyphenoxy)-ethy!]-N-methyl-
aminomethyl}-1,2,3,4-tetrahydroquinoline

[M+H] = 505.1

Example 72A86
1-Cyclohexanecarbonyl-2-{N-[2-(4-indolyloxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline

[M+H] = 446.2

Example 72A87
1-Cyclohexanecarbonyl-2-{N-[2-(8-quinolyloxy)-ethyl]-N-methyl-aminomethyl}-1,2,3 4~
tetrahydroquinoline

[M+H]"=458.1

Example 72A88
1-(4-Chloro-2-nitrophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-

ylmethyl)-piperazine

Example 72A89
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-trifluoromethyl-4-

~ quinolinyl)-piperazine



Exampl e 74A13

1- (1- Benzyl sul phonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4- (4-fl uoro- 2-
met hoxyphwoyBp3mseer azi ne Exanpl e 74A14 1- (4-Fl uor o- 2- et RroTEPazngB) - 4- |

1- (2-nmet hyl ani | i nocar bonyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-

2-yl met hyl ] - pi perazi ne Exanpl e 74A15 1-Jj3i- (t-Butyl carbanmoyl)-1, 2,

3, 4-t etrahydroqui nol i n-2-yl nmet hy] - 4- (4-fl uoro-2- nethoxyphenyl) - pi perazi ne
Exanpl e 75 The Cowpounds of this Exanple were prepared from Conpound 21B

i nst ead Ofﬁﬁﬂ%& u IB foll owing the acylatlon [ sul phonyl ati on procedures
descri bed 69, 70. anpl SA 1- oqui no

1-( 3- net hyf’fﬂﬂnB&Hé‘}‘PﬁlaZP?@ é‘(h'CY“é?ff‘eéWG?@%ﬁ ?ﬁ'—t?l(%‘ﬁﬂ‘@ﬂWPl]‘né ﬁ?‘é@%&lﬁl ne
Exanmpl e 758bekaihe

1- (3, 3-Di nethyl but anoyl ) - 1, 2, 3, 4- t et r ahydr oqui nol i n- 2-yl met hyl ] - 4- (1-i soqui
nol i nyl) - plpera2|ne Exanple 75A2 WO 03/ 031436 PCT/ EP02/11282 -143
1-[1-(2-Cy Io ri etyl) 1,2,3,4-tetrahydroqui nolin

2-yl met hyl |squ|noI|nyI) pi perazi ne Exanpl e 75A3

1-(1-1 soquﬂl‘((l)l@}mwh)bxa‘he{:arbonyl 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxyphenyl)-

1-(2- pyrrolylcarbonyl) 1, 2, 3, 4- tetrahydrqu|noI|n 2-yhnet hyl ] - pi perazi ne
Exanpl e 75pperdine

1-(2-Furoyl)-1, 2,3, 4-tetrahydroqui nolin-2-yl nethyl]-4-(1-isoquinolinyl)-pip

erazine ﬁi?% 1- (1-1soquinolinyl)-4-[
1- (4- et ho’f%%ﬂ% bedrbohyt1 104 5 aA) A0YLRA- Ay B dthyTRU Y kldichloropheny1)-

piperidine

Example 72A93
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4~(2-pyridyl)-piperazine

Example 72A94
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-quinolyl)-piperazine

Example 72A95
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)- 4—(7-methoxy—4—

quinolyl)-piperazine

Example 73
The Compounds of this Example were prepared from Compound 53B instead of Compound

1B following the acylation / sulphonylation procedures described in Example 68A, 69, 70.

Example 73A
1-(4-Fluoro-2-methoxyphenyl)-4-[1-(2-methylanilinocarbonyl)-1,2,3 ,4-tetrahydroquinolin-

6-methyl-2-ylmethyl]-piperazine

Example 73A1

1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinolin-
6-methyl-2-ylmethyl]-piperazine

Example 73A2



pi perazi ne Exanple 75A6 1-[I

- (4- Cyanobenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ] -4- (1 -1 soqui nol i nyl
) - pi per axorg/oBgaepl e 75A7 1-] _ PCT/EP02/11282

1- (1- Acetyl - 4- pi peridyl carbonyl ) -1, 2, 3, 4-t et rahydroqui nol i n- 2-yhnet hyl ] - 4-(
1- i soquinolinyl)-piperazi ne Exanpl e 75A884- (1-1soqui nolinyl)-4-[
1-(2-thienylacetyl)-1, 2, 3, 4-tetrahydroqui nol i n-2-yl net hyl ] - pi perazi ne
Exanpl e 75A9 1-(1-Isoquinolinyl)-4-[

éx g fm lt 2' ggAll[gC@hsa{;hca}ba%no%dﬁx b 84 RAYEF RSPl ey 1-DBARMhy 1) AL @STHR%S RE

1- ( 1- Cycl ometlameplaanyhpiperdzidg 3, 4-t et r ahydr oqui nol i n- 2-yl et hyl ) - 4- (1-i soqui
nol i nyl)- pi perazi ne Exanpl e 75A11 1-(1-1soquinolinyl)-4-]

1- (4- pheno 1 2, 3, 4-tetrahydroqui nol i n-2-yhnet hyl ] - pi perazi ne
Exanpl e 75 31436 .PCT( EPQ2/ 11282 -144 _
1- (rlrpl soqu?% Ipgrpy% ’336 9X¥ﬂ%’éﬂ3§lﬁ‘§tﬁ o) 11002%1?“}11 Lédrsistrasirauiraling-2- yi et

hyl) - pi per - crhk

1-(1- Benzy%gt}?sgﬁo}ﬁg?ﬁ?lgpé 4-t etrahydroqui nol i n-2-yhnet hyl) - 4- (1- 1 soqui nol i
nyl ) - piperazi ne Exanple 75A14 1-(1-1soquinolinyl)-4-]

1- ( 2- met hy [Examipleyéds bonyl ) - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl met hyl | -

pi perazi ne 1E)@dﬁ”pﬂre—ﬂﬁéﬂ:ﬁxﬁpk{enyl)—4-[1-(2-thieny1acety1)-1,2,3,4-tetrahydroquino1in-6-methy1—

1-(t- Butyl ar. ba -tetrahydroqui nol i n-2-yl methy]-4-(1-1soquinolin
yl)- piper 2|1W§ I@Z% “
Example 73A5

1-(4-Fluoro-2-methoxyphenyl)-4-[1-(3-thienylacetyl)-1,2,3 ,4-tetrahydroquinolin-6-methyl-
2-ylmethyl]-piperazine

Example 73A6
1-(1-Cyclohexylacetyl-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine

Example 73A7
1-[1-(4-Cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-
methoxypheny!)-piperazine

Example 73A8

1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-6-
methyl-2-ylmethyl)-piperazine

Example 73A9
1-[1-(4-Chlorobenzoyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 73A10
1-[1-(Benzo[ 1,3]dioxol-5-ylcarbonyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-

(4-fluoro-2-methoxyphenyl)-piperazine

Example 73A11



The Conpounds of this Exanple were prepared from Conpound 76A-B i nstead of
Compound 1B follow ng the acylation / sul phonyl ati on procedures descri bed

i n Exanplwo 088844369, 70. Conpound 76A -B was prepared as PolIEPO1128)

1- (2, 3- Di hydr obenzo[ 1, 4] di oxi n-5-yl ) -4-(2-qui nol i nyl met hyl ) - pi per azi ne
(Conpound 76A-A) Conpound 74A-A was obtail3fed in the manner described for
Compound 1C (procedure d) but using

1- (2, 3-di hydr obenzo[ 1, 4] di oxi n-5-yl ) - pi perazi ne instead of 1-(4-indolyl)-

pi per azi ne.i_fh OAY ti

et hyl acet alt-[(le-1 t@ o@[l I h 1(%(l’:éttl}lFl I ge%%%afj Cgﬁ%g(%n %ﬁ&[ Q%}ﬂetﬁwél (Q&]ﬁ%&?
1-(2, 3-Di hyuﬁbben&o@m}pmﬁﬁunnn 5- yI) 4-(1, 2, 3, 4-tetrahydroqui nol i ne- 2-yl nmet
hyl ) - pi perazi ne (Conpound 76A-B) The title conpound was prepared as

descri bed for Conpound 1B (procedure e) starting from Conpound 76A-A

i nstead of Kximpplei8AlE. The crude was purified by flash chromatography
eluting with petrol eum ether-eth acetate 7:3 to give the title conpound
(74% . Exarp (‘@Fhﬂem -3-ngesh %YWW@%HGHZ@G@}’&?’ Ax}domlwbqwﬁ W2.$.44- |

1- (3- et hyly, . l.i n- 2-yhnet hyl ] - pi perazi ne WO
5a) 0a1ase’ podRRRind tety L2 IBAKAT B! N

1-(2- Cyclopropylacetyl) 1,2,3,4 t et rahydr oqui nol i n-2-yl net hyl ]-4-(2, 3-

di hydr obenZixample ZBAildxi n- 5-yl ) - pi perazi ne Exanpl e 76A2 1-(2, 3-Di hydrobenzo
[ 1,4]dioxi 1n615€ydl§»heptz{nbea(rﬁerg&-ﬂm3 yheehbdroyhiolin-&ntiy]l-Deflmathy [ ogrflnabion-

2- ylnethyl] zi | e 76A3 1-(2, 3-D hydrobenzo [
1, 4] di oxi n- @Qb 7P @PﬁhpTgmgﬁFoyl) 1, 2, 3 4-t et r ahydr oqui nol i n-2- yl net hyl |
- pi per azi ne Exanple 76A4

Example 73A14

1-(4-Fluoro-2-methoxyphenyl)-4-( l-phenylsulphonyl 1,2,3,4-tetrahydroquinolin-6-methy]l-
2-ylmethyl)-piperazine

Example 73A15 ‘
1-(4-Fluoro-2-methoxyphenyl)-4-(1-benzylsulphonyl-1,2,3,4-tetrahy droquinolin-6-methyl-

2-ylmethyl)-piperazine

Example 73A16
1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxyphenylsulphonyl)-1,2,3,4-

tetrahydroquinolin-6-methyl-2-ylmethyl]-piperazine

- Example 73A17
1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methylphenylsulphonyl)-1,2,3,4-tetrahydroquinolin-

6-methyl-2-ylmethyl]-piperazine

Example 73A18
1-[1-(4-Cyanophenylsulphonyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-

fluoro-2-methoxyphenyl)-piperazine
Example 73A19
1-[1-(4-Fluorophenylsulphonyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethy1]-4-(4-

fluoro-2-methoxyphenyl)-piperazine

Example 74



1- (2, 3- D hydrobenzo [ 1,4] dioxin-5-yl)-4-[

1- (4- met hoxybenzoyl )-1, 2, 3, 4-tetrahydroqui noli n- 2-yl nmethyl]-pi perazi ne
Exanpl e N§O93/031436 PCT/EP02/11282

1- (4- Cyanobenzoyl ) -1, 2, 3, 4-tetrahydroqui nol i n-2-yl methyl ]-4 -(2, 3-

di hydr obenzo [ 1, 4] di oxi n-5-yl)-pi perazin®-Exanpl e 76A6 1-(2, 3-D hydrobenzo
[ 1,4] dioxin-5-yl)-4-[ 1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-
yhnet hyl ] - pi per azi ne Exanpl e 76A7 1-(2, 3-Di hydrobenzo[ 1, 4]dioxin-5-yl)-4-]
é;(g?r;)} 2' $2%\ C%O¥T|1})Oﬁl;ll'd82 ’o%’tﬁi_st %gia{rrqﬁg d\;vgr ullar%)allréc{] _ﬂzo_m yé(ﬁ%f)o%ld] 7PARE 8GN of

1- (1- Cycl obtsrapasdr 1B myllovling tie deylation ahyitphosylatiedl prdcetiuyds ndsstriiell - -Hxdmple

di hydrobenz%%szl, 4 diéf)xi n_5_¥|%§¢_E|?,i per azi ne anpl e 76A9 WO 03/ 031436

PCT/ EP02/ 11289 00 OIRopng T4 pxFhyet IBRFLASIOHOMY  di oxi n-5-yl)-4- _

1-(4- phenoxa?but aﬁﬂQNF]hbljo-iun?bﬂfbxgrﬁﬁéh?ﬁyld("zQﬂﬁﬂd?ﬁhieﬂlyl)Zﬁiﬂér%éw&ﬁp%hﬁ@ FRELAP

Exanpl e 76A10 1-7Z, 3-Di hydrobenzo _
1, 4] di oxi n-Gempgund-T4A-Ahers,dbfaingth bnihe manper3deseritet rfah Campouidn BT i(progedure d)

hnet hyl 1 - nj i | . .. ) ] )
IS By PR LR 10 MSOR Se SO hony - pipsrerins imstesd of - ChingplDpiperagine. The
di hydr obenzofde dhslipaxifisd byytlish (Hrqaiagipte Exanp et GAIR2adkid2 1&g iar eienzo

[ 1,4]dioxin-5-yl)-4-[ 1-(2-methylanilinocarbonyl)-1, 2,3, 4-
t et rahydr oq@ﬂ?BﬁP#éy{@r met hyl ] - pi perazi ne Exanple 76A13 1-]

1-(t-Butyl egy RAMPY)) 2.51.8.35 (‘88 RBY & 98)/13M8L4 55 &n YIEIEE BYk 73 (h228), 6.80-
6.97 (m, 1H), 7.48-7.62 (m, 1H), 7.65-7.96 (m, 3H), 8.10 (d, 1H), 8.21 (d, 1H).
b)  1-(4-Fluoro-2-methoxyphenyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine
(Compound 74A-B) 2

The title compound was prepared as described for Compound 1B (procedure e) starting from

Compound 74A-A instead of Compound 1C. The crude was purified by flash
chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound
(74%).

'H-NMR (8): 1.49-1.70 (m; 1H), 1.77-2.01 (m; 1H), 2.31-3.27 (m; 12H), 3.36-3.62 (m; 1H),
3.82 (s, 3H), 4.57-4.89 (bs; 1H), 6.48-6.71 (m; 4H), 6.81-7.04 (m; 3H).

Example 74A
1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 74A1
1-(3,3-Dimethylbutanoyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

methoxyhenyl)-piperazine
Example 74A2
1-(1-Cyclopropylacetyl-1,2,3 4-tetrahydroquinolin-2-ylmethy1)-4-(4-fluoro-2-

methoxyhenyl)-piperazine

Example 74A3



di hydr obenzol[ 1, 4] di oxi n-5-yl ) - pi perazi ne Exanple 76Al4

1- (2, 3-Di hydrobenzo[ 1, 4]dioxin-5-yl)-4-] 1-(3, 3-dinethyl butanoyl)-1, 2, 3, 4-
t et r ahydrwousiosl4sm- 2- yl net hyl | - pi perazi ne Exanpl e 76A15 PCI/EPoL/I1282

- Acetyl - 4- pi peri dyl ecar bonyl) -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl met hyl]-4-(2, 3
di hydrobenzo [ 1, 4] dioxin-5- yI) pi peldkzi ne Exanpl e 76A16

(2, 3- D|hydrobenzo [ 1, 4] di oxi n-5-yl)-4-[

(2, 2-di met hyl but anoyl )-1, 2, 3, 4- tetrahydroqui nolin-2-yl nmethyl]-piperazine
MrH] 46 / S olin-2-

(2. 3-Di h§§ é)go:’ gﬁéﬁﬁfﬁﬁﬁﬁ?éﬂﬁﬁ%yma&éﬂyn -Evamtgailfdduinolin-2

(1-trifl Mlmedmélplpbmymbopr opanecar bonyl ) -

, 2, 3, 4-tetrahydroqui nol i n-2-yl et hyl ] - pi perazine [MtH] += 502. 27 Exanpl e
6A18 1-[ 1-(Bicyclo

2. 2. 2] oct EXampleardzonyl ) - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl met hyl | - 4- (2, 3-

i

E\;{dro?? PSR ARG Rt B ey

ydr oben QJ&E le 4] di oxi n-5-yl)-piperazine [MH += 462.33 Exanple 76A20
23Dih§1 enzo [ 1,4]dioxin-5-yl)-4-]

(
(4-fluorobenzoyl)-1, 2, 3, 4-tetrahydroqui nolin-2- ylnethyl] pi per azi ne
MEH] += 48ﬁxample%rg)l e 76A21

1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-

1-
1-
[

1-
1-
1
7
[

di
1-
d
1-
1-
[

ylmethy]-piperazine

Example 74A6 ,
1-[1-(4-Cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4~(4-fluoro-2-

methoxyphenyl)-piperazine

Example 74A7
1-[1-(1-Acetyl-4-piperidinylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(4-fluoro-2-
methoxyphenyl)-piperazine

Example 74A8
1-(4-Fluoro-2-methoxyphenyl)-4-[1-(2-thienylacetyl)-1,2,3 4-tetrahydroquinolin-2-
ylmethyl]-piperazine

Example 74A9
1~(4-Fluoro-2-methoxyphenyl)-4-[ 1-(3-thienylacetyl)-1,2,3 4-tetrahydroquinolin-2-
yimethyl]-piperazine

Example 74A10
1-(1-Cyclobutylcarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 74A11



1- (Benzo|
] di oxol - 5-yl carbonyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ]-4-(2, 3-
ydrobewms{osm;sel] di oxi n-5-yl)-pi perazi ne [ MtH] += 514. 29 PCEAPOPIR8Y 6A22
2, 3-Di hydrobenzo [ 1,4] dioxin-5-yl)-4-]
3- phenyl propenoyl ) -1, 2, 3, 4-tetrahydrgqoi nol i n- 2-yl nethyl] -piperazine
H += 496. 31 Exarrpl e 76A23 WD 03/ 031436 PCT/ EP02/ 11282 - 148
-(2, 3-Di hydrobenzo [ 1,4] dioxin-5-yl)-4-]
-[3-(4-flyog heny,
L ahydr od QAR R SRR b eBiten bytsespaliod faessahsedsamelinFs aoa
-(2,3-Dih dﬁﬁhﬁ gieiazﬂ']edl oxin-5-yl)-4-[1-(3-nmethyl -2-thien
yl car bonyl ?j t et rahydroqui nol i n-2-yl met hyl ] - pi perazine [MtH| +=
490. 28 Exanpl e 76A25 1- (2, 3- D hydrobenzo[ 1, 4]dioxin-5-yl)-4-]
| - (3-furoy et rahydr oqui nol i n-2- yl met hyl ] - pi perazi ne [ MtH] +=
460. 28 Ex?xrrgfnéﬂeig“ﬁgg 1- (2, 3-Di hydrobenzo[ 1, 4]dioxin-5-yl)-4-]
1- (2- et hyIl—(?.—Hlumrosﬂ nethoRydedyl)-d+(i -hygdadphionpl 1,73 ,42tetrbhyelr dyiidolipiZeer azi ne
[ MtH] += 4 1 % IFX Ie 76A27 1-(2, 3-Di hydrobenzo [ 1, 4]dioxin-5-yl)-4-]
1- 5- met hyP/naek“i PP az01 - 1- yhnet hyl ) - 2-
furoyl)-1, 2,3, 4-tetrahydroqui nolin-2-yl nethyl]-piperazine [MH += 555.31
Exanpl e 76A28
Example 74A13
1-(1-Benzylsulphonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 74A14
1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(2-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl}-piperazine

Example 74A15
1-[1-(t-Butylcarbamoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(4-fluoro-2-
methoxyphenyl)-piperazine

Example 75
The Compounds of this Example were prepared from Compound 21B instead of Compound

1B following the acylation / sulphonylation procedures described in Example 68A, 69, 70.

Example 75A
1-(1-Isoquinolinyl)-4-[ 1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine
Example 75A1
1-[1-(3,3-Dimethylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1-isoquinolinyl)-

piperazine

Example 75A2



1- (2, 3- D hydrobenzo [ 1,4] dioxin-5-yl)-4-[

1- (5- et hyl - 4-i soxazol ecarbonyl ) -1, 2, 3, 4-

t et r ahydrwoui/al4se- 2- yl met hyl ] - pi perazi ne [ MrH| += 475. 28 PET@PpY/€1285A29 WO
03/ 031436 PCT/ EP02/ 11282 -149 1-]

1- (4- Acetyl - 2-pyrrol ecarbonyl ) -1, 2, 3, 4- &8¢ ahydr oqui nol i n- 2-yhnet hyl ] - 4-( 2,
3- di hydrobenzo[ 1,4] dioxin-5-yl)-piperazine [ (MH 501.32 Exanple 77 The
Conpounds of this Exanple were prepared from Corrpound 77A—B i nst ead of

Conpound | B [ cribed

i n Exanpl e - &W‘:}%ﬁa ﬁ%dg’trglép {%9/%1 @%@&Oh Za}tzdl f%ﬁﬁ@@golﬂﬁﬁ
2-{l\|-(2-(2pl‘1ﬂetatm)eyphenoxy) eth I]-N-nmeth 1-am nonet hyI} gui nol i ne (Conpound
77A- A Conpound 77A-A was obtained in the manner described for Conpound 1 C
(procedure_d) but usi ng 1- (2 |net hyI am no- et hoxy) - 2- net hoxybenzene i nst ead
of 1-(4-indSRiAPle Bidrazin rude was purified by

chr omat ogr épm;IS@qtmqlwgl)va Elh(@mmlyla%ré@lyﬂ)el £4> bﬁeV@lﬁdeéﬂuﬁoﬂlFl@-yl%%Hund

(82% . é&i{e - (2- Met hoxyphenoxy) - et hyl ] - N-net hyl - am nomet hyl }- 1, 2, 3, 4-
tetrahydro nol1ne (Conmpound 77A-B) The title conpound was prepared as
described for Conpound 1B (procedure e) starting from Conpound 77A-A

i nstead of Exampde™8A4 C. The crude was purified by flash chromatography

el uting W tiT1aetrued @) m2ed, hedtraby drpduinsiel-atyenethyl]-4.q1 gioqainbligyli-pipbezigenpound
(749% . Exanmple 77A 2-{N-[2-(2-Met hoxyphenoxy)-ethyl]-N nethyl - am nonet hyl } -
| - (3- et hyl butanoyl )- 1, 2, 3, 4-tetrahydroqui noline Exanple 77Al

1-(3,3-Di mjxﬁglmﬂlpyg@goyl) 2-{N-[2-(2-nmet hoxyphenoxy) - et hyl ] - N- et hyl - am nom

ethyl }- 4 -(1-Isoquinoliny!)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine
Example 75A6
1-[1-(4-Cyanobenzoyl)-1,2,3 ,4-tetrahydroquinolin-2- ylmethyl] 4-(1-isoquinolinyl)-

plpel azine

Example 75A7
1-[1-(1-Acetyl-4-piperidylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1-

isoquinolinyl)-piperazine

Example 75A8
1-(1-Isoquinolinyl)-4-[1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl}-piperazine

Example 75A9
1-(1-Isoquinolinyl)-4-[ 1-(3-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

Example 75A10
1-(1-Cyclobutanecarbonyl-1,2,3,4 -tetrahydroquinolin-2-ylmethyl)-4-(1-isoquinolinyl)-

piperazine

Example 75A11
1-(1-Isoquinolinyl)-4-[ 1-(4-phenoxybutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine

Example 75A12



1, 2, 3, 4-tetrahydroquinoline Exanple 77A2 1-Cycl opropyl acetyl-2- {N

[ 2- (2- met hoxyphenoxy) -ethyl] -N-nethyl-am nonethyl } -1,2, 3, 4-

t et rahydrwqummi4Bme WO 03/ 031436 PCT/ EP02/ 11282 -150- EXZCPHIEPIZTIAS2

2- {N-[ 2- (2- Met hoxyphenoxy) - et hyl ] - N- et hyl - am nonet hyl } - 1- (2- pyrr ol yl car bon
yl)- 1,2,3,4-tetrahydroqui noline Exanplg447A4

1- (2- Furoyl)-2-{N[ 2-(2-net hoxyphenoxy) -et hyl ] - N-net hyl -am nonet hyl }-1, 2, 3,
4- tetrahydroqui noI [ ne Exanpl e 77A5

}1 . (if Met ho gc?q? { I\Ig_l% gﬁéﬂ%{% ho {g%&gyaﬂydergcrﬁy n(]llnNZ--gFmeQXyl)—%rgerna%net hy|
1-(1- Acetyl 4- pi per| dyI car bonyl ) -2-{N-[ 2-(2- met hoxyphenoxy) - et hyl ] - N- net hyl
- aininonethyl}-1,2,3,4-tetrahydroqui noline Exanple 77A7

2-{N-[ 2- (ZEVB{IH&X oxy) et hyl ] - N- net hyl - ani noret hyl }

-1-(2-thie

2 (N 2 (2 R SR At U AR SRl R RSP b -pperrine
-1,2,3,4- tet rahydroqw nol i ne Exanpl e 77A9 1- Cycl obut anecar bonyl - 2- {N

[ 2-(2- Met h% 3{]% ethyl] -N-nethyl-am nonethyl } -

1,2,3,4-te RSP 4ol i ne Exanmpl e 77A10 WO 03/ 031436 PCT/ EP02/ 11282 -151

1-(1-Isoquinolinyl)-4-[ 1-(2-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine

Example 75A15
1-[1-(t-Butylcarbamoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(1-Isoquinolinyl)-

piperazine

Example 76
The Compounds of this Example were prepared from Compound 76A-B instead of

Compound 1B following the acylation / sulphonylation procedures described in Example
68A, 69, 70. Compound 76A-B was prepared as follows:

a) 1-(2,3-Dihydrobenzol1,4]dioxin-5-yl)-4- (2-qulnohnylmethyl)—plperazme
(Compound 76A-A)

Compound 74A-A was obtained in the manner described for Compound 1C (procedure d)

but using 1-(2,3-dihydrobenzo[1,4]dioxin-5-yl)-piperazine instead of 1-(4-indolyl)-
piperazine. The crude was purified by flash chromatography eluting with ethyl acetate to
give the title compound (82%).

b) 1-(2,3-Dihydrobenzo[1.4]dioxin-5-y1)-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine (Compound 76A-B)

The title compound was prepared as described for Compound 1B (procedure €) starting from
Compound 76A-A instead of Compound IC. The crude was purified by flash
chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound
(74%).

Example 76 A
1-(2,3-Dihydrobenzo][1 4]d10x1n— -yl)-4-[1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-

2-ylmethyl]-piperazine



2- {N [2-(2-Met hoxyphenoxy) -ethyl] -N-nethyl-amnomethyl } - | -

(4- phenoxybut anoyl )- 1, 2, 3, 4-tetrahydroqui noli ne Exanple 77Al11

2- {N-[ 2- (woMBB@ZG phenoxy) - et hyl ] - N- et hyl - ami nonet hyl } - 1pph@Ergt/suBphonyl -

, 2,3,4- tetrahydroquinoline Exanple 77A12

1- Benzyl sul phonyl - 2- { N-[ 2- ( 2- met hoxyphengxst) - et hyl ] - N- net hyl - am nonet hyl } -1
,2,3,4- tetrahydroqui noline Exanple 77A13 2- {N-

[ 2- (2- Met hoxyphenoxy)-ethyl] -N-nethyl-am nonet hyl }

-1-(2-net hyl ani l i nocarbonyl)- 1,2, 3, 4-tetrahydroqui noli ne Exanple 77Al4
1-(t- Butyl carba 2 {N— [2-(2- rret hoxyphenoxy) et hyl ] - N-met hyl - am nonet hyl
323 TR g ol

1- (1- QICI oh e Uer ot §dr4?qkl1€?]11%%‘)’§?ﬁaﬂﬂﬁ&z13ne 2-yhnet hyl ) -4

- (4-fl uoro- @hyd@ﬁérﬁ@?qﬂ]ﬁi%&ﬂﬁ glﬂ?ﬁér%é‘e a)
1- Benzoyl - 2-cyan- 5-fl uor o- 1, 2-di'hydr oqui nol i ne (Conpound 78A) The title

conpound was prepared as descri bed for conpound 32A, but starting from 5-
f 1 uor oqui nof| {e\%) 1/ 44247) instead of 6-nethyl quinoline. (46% H-NI\/R

A e e

obt ai ned irﬂ-@rhﬁetma]rmpﬁﬁnhﬁr as described for conpound 32B, but usi ng

conmpound 78A instead of conpound 32A. The crude was used in the next step
wi thout additional purification. (54%. WO 03/031436 PCT/EP02/11282 -152
1H NVR ( DVBE4fpleFpAa36. 15-7. 17 (br, 1H) 7.29-7.48 (m 1H), 7.61-7.80 (in,

1 7.90 . - 2-
2H)Car boxy-5 (ﬂ 2I ~?Jor 0- d{%&%ol(lqg(gg)g%hsygl ((95‘,&,2@ (%%)4 teﬁahgdtyg&n011n 2
ylmethyl]—plperazme

Example 76A4
1-(2,3-Dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-

2-ylmethyl]-piperazine

Example 76A5
1-[1-(4-Cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-2-yimethyl]-4 -(2,3-

dihydrobenzo[1,4]dioxin-5-yl)-piperazine

Example 76A6
1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-y1)-4-[1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 76A7
1-(2,3-Dihydrobenzo[1,4]dioxin-5-yI)-4-[ 1-(3-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 76A8
1-(1-Cyclobutanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,3-

dihydrobenzo[1,4]dioxin-5-yl)-piperazine

Example 76A9



The title conmpound was prepared as described for Conpound 1B (step e)
starting from Conpound 78B instead of Conpound 1D. The crude was treated
wi th 37%walo3asd3¢ aken up with MeCN (5 ml) to afford, afPrer/EPopiizey to 0C
and filtration, Conpound 78C (62% . 1H NVR (DVSO-d6, 8): 1.87-2.08 (in,
2H), 2.34-2.52 (in, 1H), 2.61-2.78 (in,.t4g), 3.86. 4.06 (m 1H), 6.30 (t,
1H), 6.39 (d, 1H, 6.77-6.97 (m 1H), 6.99-7.62 (br, 1H) d)

1- (4- Fl uor o- 2- mret hoxyphenyl ) - 4- (5-fl uoro-1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl car bonyl ).- pi_pgr.azi ne und 78D) T itle co un S t hesi sed
o Towi ny. UHEBPuRAHewd LIRS ¥ i LEpheneas ooy Bt o o S g e
Compound 78GlinegyBaslp&@bzide 2, 3, 4-t et r ahydroqui nol i ne-2 carboxylic acid. The
resi due was purified by flash chronatography eluting with petrol eum et her -
EtOAc 6:4 to give the title conmpound (48 % . 1H NWR (8): 1.59-1.70 (in,
1H), 2.12- xitug@q% ﬁ 2.54-2.85 (m 1H), 2.89-3.17 (in, 5H), 3.61-3.98
g' g ’5_ ZSH)7 3 (i_(f1i - %y%f 'gx_rf%f‘,'%?dagé?-?%ﬂﬁ%—&f—pﬁ%@ylsnﬁ%hyﬁ,ﬁ},4§zet§§ny81'cor&mn%ﬁ91—’2-

1- (4- Fl uor gimeth®l-pipepdraey! ) - 4- (5-fl uoro-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net
hyl ) - pi perazi ne (Conmpound 78E) The title conpound was synt hesi sed

follow ng the procedure described for Conpound 1B (step h), but using
Conmpound 7§Rahipid seeliof Conpound 1D. The residue was purified by flash

chr omat ogr aphy el uting with ietrol eumether - EtOAc 55:45 to give.the title
conpound ( #3d)Benzys 11891:2, 3.4 4¢rahy drpqpipplintERylmathgh-492¢4 (m 1H), 2.39-2.94

(m" 89, SgiGatoSrdho b et 70491 (br, 309 8. 246.41 (m

1- (1- Cycl ohexanecar bonyl -5-fl uoro-1, 2,3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl ) -4
- (4-fluor %ﬁé"ﬁ% henyl ) - pi perazine The title conmpound was synt hesi sed

fol |l ow ng ive acyl ation procedure described for the compound
of Exanple 1%2,(3819&@&&09&&[1 Fjdddih-59/ -4 P Laraeuadinb8Ebomgr ead af  Conpound
1B. The crude was purified flash chromat ography eluti'ng wth petrol eum

ether - et kgplahpdrequinelig2ylmethyilpéperarénet i t| e conpound (88 % . WO 03/ 031436
PCT/ EPO2/ 11282 -153

Example 76A13
1-[1-(t-Butylcarbamoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine

Example 76A14
1-(2,3-Dihydrobenzol1,4]dioxin-5-yl)-4-[ 1-(3,3-dimethylbutanoy!)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine

Example 76A15
1-[1-(1-Acetyl-4-piperidylecarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine

Example 76A16
1-(2,3-Dihydrobenzol1,4]dioxin-5-y1)-4-[1-(2,2-dimethylbutanoyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H]" = 464.42



"HHNMR (6): 0.77-2.02 (in, 11H), 2.08-2.48 (in, 4H), 2.51-3.06 (m 10H),
3.81 (s, 3 H, 4.96-5.17 (m 1H), 6.51-6.67 (m 2H), 6.74-7.03 (m 2H),
7.09-7. 19w0rp/02Hp6 Exanpl e 79 PCT/EP02/11282

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ) - 4- ( 2-

tril uoronet hanesul phonyl oxyphenyl ) - pi pe#ldz4 ne. Exanple 80 1 -(1

- Cycl ohexanecarbonyl - 1,2, 3, 4-tetrahdroqui noline-2- I neth 1)-4-(1-isoprop

| - 4-indolyl)-piperazine a) 1-(1-1sopropyl-4-indolyl)-piperazine (Conpound
80A) This Q prepared as described in Exanple 35A25-A and B using
i sopr opyl bﬁg%&@ge%ﬁ%%ad of acetyl chloride in step a. Yield: 75% overall.

' H NVR (6) 1-(2,350ih§drobbido] 1,2}d7irB54D-4-| I 1 -QifluoromeRBAeyclbprapanecttipny- 48 (dd,

1 6.61 (dd 1- Cycl ohexanecar bon
|-H) 2,3, 4- t@e%ﬁ}@ﬁf&fﬁﬂ%@%éyﬁgﬁ@%eﬁmﬁ (g |s,q/opr op |-

4-i ndol yl') mi-pgt-azhney The title conpound was synthesised using the

met hodol ogy described in Exanple 35 using Conpound 35A-B and

1- (1-isopropyl -4-indolyl)-piperazine instead of 1-(4-fl uoro-2-

rret hoxyphe ine. Eluent: petroleumether - EtOAc 7:3. Yield: 66%
' H NVR (6)%&6)"88‘4?"6@‘2(|n 16H), 1.88-2.04 (in, 1H), 2.05-2.23 (m 1H),
2.31-2.76 (1#{11 (Bht)yclo[Bz 2locB230catbomyl) 4D, 3,4 4etbehy drod Gindlin-2-hethPl]@A2H-23 (m
1H), 6.41- 7.22 (in, 7H). Exanple 81

T 6 tent . B Lb%@%oaswﬁa ibeading

-cycl ohexagqr;ﬁ]b@g ¥2.ad, 2, 3, 4-tetrahydroqui nol i ne- 2-
yl met hyl ) (4-fl uoro- 2 | net hoxyphenyl) - pi perazine a)
6-t ert - But oxycar bonyl am no-2-neth | qui noline (Conmpound 8 1A) The tit I e

conpound ed using the nethodol ogy described for Conpound 50B
WO 03/ 031\4@% %WIIZM -154 but using 6-am no-2-net hyl qui nol i ne

i Inst ead of 1@mwpdnﬁﬁb%arb5h¢1-1:,2;3dletemdm#uirfo!iafli—jﬂmetml)&b((ji,bhr 0omat ogr aphy
eluting w qugH%enzo'[l 4Msoxm_ _yb_plperglzigee the title conpound (85% .

[M+H]" = 462.33

Example 76A20

1-(2,3-Dihydrobenzo[ 1 ,4]dioxin-5 -yl) 4-[1-(4-fluorobenzoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine

[M+HT"=488.30

Example 76A21
1-[1-(Benzo[1,3]dioxol-5-ylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine

[M+H] "= 514.29

Example 76A22

1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(3-phenylpropenoyl)-1,2,3 L4-tetrahydroquinolin-
2-ylmethyl]-piperazine

[M+H]"=496.31

Example 76A23



"HHNWMR (6): 1.53 (s, 9H), 2.74 (s, 3H), 6.63-6.75 (br, 1H), 7.23 (dd, 1H),
7.42 (dd,1H), 7.84-8.09 (m 3H). b)

6- t ent - BuWoxgoarsbonyl am no- 2- f or nyl - qui nol i ne (Conpound 8PBJ/EP02/81282
suspensi on of Se02 (0.33g) in dioxane (10 m ) a solution of Conmpound 81A
(0.59) in 10 m of the same sol vent waggfadded dropwi se and the resulting
m xture refluxed for 4 h. Afterwards, the precipitated solid was filtered
of f, the sol vent evaporat ed under vacuum and the crude used for the next
step WlthOUt fur purificatio (9 O de, 6 50 (s,
oH), 7.78 liﬂydeml?efgg[l(ﬂelloxm-ﬂ)é* 51?3((6&1301%)*161(95%2’%%” %;4 8. 42 (dd,
1H), 9.90 { y]df% ulﬂcﬁmoég yigethyiIipefakine

1-(6-tart- Butox car bony am noqui nollne 2-yl met hyl) - 4- (4-fl uoro- 2- met hoxy-
phenyl ) - pi EM#HiméM(%rrpound 81 C) The title conpound was synthesised using
t he sane net hodol ogy described in Exanple 35A using Conpound 82B i nstead
of Conpound 35A-B and 1-(4-fluoro-2- methoxyphenyl)-piperazine. The crude
was puri f i Egadple16aa chromat ography eluting wi'th CH2C12 - MeOH 95:5 to

glvethetltlec (8): 31 (m 8H),
3.75 (s, 3H23 ?ggé)r@g é ]Cﬁﬂ&) f’t%i\@/&lé @z*}?(lrﬁq %lca Oéﬂgég%izm 1H),

g) 80-6. 92 {efhyddquidoiRl2-GHfethyiiiperdzif@7. 89 (in, 1H), 7.91-8.21 (in, 3H).
1- ( 6- t ent - BEtEXye48®BYhy| ami no- 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2- yl net hyl ) - 4- (4-
fl uoro- 2-net hoxyphenyl) - pi perazi ne (Conpound 81D) The title conpound was
prepared as descri bed for Conpound 1B (procedure e) starting from Conpound
81C i nsteaExﬂhpIBomAQSnd 1 C. The crude was purified by flash

Crgaun SRS S Tl e L 1

2.42-2.61 lmeﬂ%h'p_pl grag,%ez 87 (in, 4H), 2.88-3.15 (in, . 31- 3 51 (m
1H), 3.83 3H), 8 8-6.20 (in, 1H), 6.42 (dd, 1H), 6.47 655(m 2H) ,
6.81-6.95 KMﬁH] 21—660278 02-7.08 (br, 1H). f) 1-(6-tent-Butoxycarbonyl ami no- |
- cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol'i ne- 2- V

yhnet hyl ) - 4-(4-fl uoro- 2-i net hoxyphenyl ) - pi perazi ne WO 03/ 031436

PCT/ EPO2/ 1ER&rple- 76326

1-(2,3-Dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(2-methyl-3-furoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine
[M+H]"=474.29

Example 76A27

1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-y1)-4-[1-[5-methy!-4-(1,2,4-triazol-1-ylmethy1)-2-
furoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H]"=555.31

Example 76A28

1-(2,3-Dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(5-methyl-4-isoxazolecarbonyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H]"=475.28

Example 76A29



The title conmpound was synthesised followng the alternative acylation
procedure described for the conpound of Exanple 1 (step f) but starting
from Conpword/o8WBs i nst ead of Conpound | B. The crude, was pOTiHPOBEUI2RY f | ash
chromat ography eluting with petroleum ether - EtOAc 6:4 to give the title
conmpound (80% . 'H-NWVR (8): 0.78-1.95 (#f920H), 1.96-2.19 (in, 1H),
2.20-2.75 (m 9H), 2.76-3.08 (m 4H), 3.82 (s, 3H), 5.02-5.22 (in, 1H),
6.40-6.51 (m 1H), 6.52-6.68 (in, 2H), 6.75-6.85 (m 1H), 6.97-7.19 (in,
2H), 7.30- 1.4 tyh ) ~tetrahydroquinolin-2-ylmethyl]-4-(2,3-

1- (1- Cycl oge[éé(#édgﬂgr bon%%r%%?ygs}ﬁ%’ézf%’gh;rﬁ%quﬁnoI i ne- 2 yl 3r,n]s\t h(yl )-4-(1-net ho
xyi net hyl - dibyirebetapl ),4 ldiquan-a#iDnpiperpzine

1-(1- Met ho}f&%ﬁﬁm’k()f'éi ndol yl ) - pi perazi ne (Conpound 82A) The starting

pi per azi ne S-prepared as described in Exanple 35A25 A and B but using

i et hoxynmet hyl chloride instead of acetyl chloride in step A '"H NWR (8):
2.02-2.11 (br, 3.07-3.17 (m4H), 3.18-3.37 (m 7H), 5.42 (s, 2H), 6.45
(dd,1 H, ?‘Gﬁlpi“d , 1 H, 7.02-7.23 (m 3H). b)

1- (1- Cycl ohgxangsasasVdr- thi? Fafiple iepN Yeipardi Aokl TRmboyhdel7AyB) irdtead -of

met hoxynet E%I -4-] ndoltyl )-piperazine The title conpoun \/vas?%%nt hesi sed

usi ng the fempote] dByfolewms the deylatien Appkomgktign inseredynss devrsigphie E38mP8 and
1- (I -nmetho - A= MRl [ ' d of 1-(4-fluoro-2-

met hoxypheﬁ%g?é%%géé%lggﬁg{dyﬂgﬁugrﬁg%g%%@glagﬁog\?her -EtOQAc 1:1. Yield: 63%

' H NVR (6) a) 0. 82-{N-PZ(2-Methbkihhendxyd @i 111M-néthyl-abripom@hld -irg@ing (frorgpgund
3.103. 28 (i 7H), 5.03-5.27 (in, 1H), 5.43 (s, 2H), 6.41-6.73 (m, 2H),
7.03-7. 29 ﬁé—"z . Exanpl e 83

1- (1- Cycl olgxRBasEy PO hvad obRindd ! in Hhe?mdmdtr tdetdridby Hsrotsthpaund e Grydedaichd)l ) - 4
- (4-fluoro-2- i net hoxyphenyl )-B{Oper azi ne a%ﬁ ) ) ) )

2- Br onoret hy ustagk{Gryriethy lamigo-gthoxy r Zmpthosybanaene ingegdceinlythindo s BAyipespsine.

03/ 031436 / - i : tate to give the titl
T TR 4 At B i e oo o i
)

compound (82%).

b)  2-{N-[2-(2-Methoxyphenoxy)-cthyl] -N-methyl-aminomethyl}-1,2,3,4-

tetrahydroquinoline (Compound 77A-B)

The title compound was prepared as described for Compound 1B (procedure €) starting from
Compound 77A-A instead of Compound 1C. The crude was purified by flash
chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound
(74%).

Example 77A
2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(3-methylbutanoyl)-
1,2,3,4-tetrahydroquinoline ‘

Example 77A1
1-(3,3-Dimethylbutanoyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl }-
1,2,3,4-tetrahydroquinoline

Example 77A2 ‘
1-Cyclopropylacetyl-2-{N- [2-(2—methoxyphenoxy)-gthyl] -N-methyl-aminomethyl}-1,2,3,4-

tetrahydroquinoline



Med. Chem Lett. 5, 1527-1532, (1995)), 0.55 g of CBr4, 0.44 g of Ph3P and
8 mM of CH2Cl2 was stirred at r.t. for 2 h. After evaporation to dryness,
the residwe masi4purified by flash chromatography (petrol ecmErohiensz et hyl
acetate 95:5) to give the title conpound (OO 225 g, 69 %. 1HNWR (6):1.35
(s, 3H), 1.70-1.90 (m 1H), 1.90-2.10 (il®Y-1H),2.70-2.85 (m 2H), 3.45 (d,
2H), 4.00-5.85 (b, 1H), 6.55-6.80 (in, 2H), 6.95-7.10 (m 2H) b)
1-(2-Methyl -1, 2, 3, 4-t et rahydr ogui nol i ne- 2-yl net hyl ) - 4- (4-fl uor o- 2- net hoxyph
enyl)- piperazine (Conpound 83B) The title conpound was synthesized

foll owi ng the procedure described for conpound 34D but using as a starting
mat eri al cdPIUNE788A i nstead of conpound 34C. The residue was purified by

flash chro itle
compound ( 70y LRMGHAFRS Aoty By R eyt %ﬁﬁla%f%&-?@%%@%@b%ﬁy% 50 (m
11H), 3.50-12,98-t¢trahydeblgpinodnel5 (b, 0.6 H), 6.25 (b, 0.4 , 6.40-7.10 (m
7H) c¢) 1-(1-Cycl ohexanecarbonyl -2-nethyl -1, 2, 3, 4- tetrahydroqw nol i ne- 2-

| met hyl ) -4-(4- fluoro-2-nethoxyphenyl)-pi perazi ne The title conpound was
synt hesi sedixhalglomAg the alternative acylation procedure described for

t he conpound of Exanple 1 (step f) but starting from Conpound 83B i nstead
of Corrpouﬂc(zilﬁlmﬂihé M- éﬁa@ethagynb@mrq’ybﬁﬂnyﬂ;l\lmeéls&ﬂ aghinensthydfrlahhg- el uting

with tolue 3 then with CH2C12 affording the title conpond (12%
1HNNR(8)@&E?h§§Iogﬁg8ﬂ? n, 28H), 3.80 (s, 3H), 6.50-6.65 (m 2H), 6.65-6.85
(|n 2H), 7.00 7.20 (in, 3H Exanple 84

1-(1-Cycl o%%nw mi)nyl -6-nethyl -1, 2, 3, 4-t et rahydroqui nol i ne- 2-yl net hyl ] -4
-(4-fluoro- yphenyl) - pi perazine The title conpound was synthesised

fol | owi ng th@-Mbihexybahs NLRL QARG PRSHK -6t thyl-bRnohleerypanpound
of Exanpl er:( éste ybipbdg?) ?ﬁar[?l(%g fro)f?ﬁﬁCorrp%)ungﬂgNB msteao?oof ygrrpound

| B and usi %@t@bﬁ gwaelionyl chloride instead of cycl ohexanecarbonyl
WD 03/ 031436 PCT/ EP02/11282 - 157

Example 77A6
1-(1-Acetyl-4-piperidylcarbonyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-
aminomethyl}-1,2,3,4-tetrahydroquinoline

Example 77A7
2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl }-1-(2-thienylacetyl)-1,2,3,4-

tetrahydroquinoline

Example 77A8
2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(3-thienylacetyl)-1,2,3,4-
tetrahydroquinoline

Example 77A9
1-Cyclobutanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl } -
1,2,3,4-tetrahydroquinoline

Example 77A10



chloride. The crude was purified by flash chromatography eluting with
petroleum ether - ethyl acetate 6:4 to afford the title conpound (78%.

"H NVR (5y0D03831m426 11 (in, 10H), 2.15-3.48 (m 16H), 3.82 @sI/EPHY/11282 03-5. 26
(m 1H), 6.50. 6.68 (m 2H), 6.77-6.98 (m 1H), 6.99-7.21 (m 3H). Exanple
85 1-(6-Am no- | -151-

-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-fl uor o- 2-
i net hoxyphenyl ) - pi perazine To a cool ed sol ution of the conpound of Exanple

81 (0.24 q) ther S added
and the rest I?l[%/ggr%d‘%&rygh %unox?’ )Zglt[rg]t] mfeﬁ]d'xa]%l H?HWT}T%QE H‘%II}% YUEHPEHE
renoved undez,3Maetahydroguiwlinesi due al kal i ni sed with agq. NaHCO3 and
extracted with CH2C12 (2x 20 m). The conbi ned organic | ayers were dried
over Na2SO4 and evaporated to dryness. The crude was purified by flash
chromat ogr gphyngkyARg Wi th CH2C12 - 2 N methanolic ammmnia 95:5 to give
the title conmpound (729 . 1HNWR (S): 0.82-3.35 (m 26H), 3.52-3.85 (in,
1H), 3.83 (B{N4By2-Methaxyphawxy)-ethyl} me&ywnm@n@thy(}ﬁi-ptmylsu@hamzl?l,25,4( m
3H). Exanplg. owi ng conpounds were prepared using the nethod
reported for %gd%’gﬁm"gﬁé Exanpl e 86A

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydro

qgui nol i ne- I@H?%kl}24 (2- met hoxy-4- net hyl phenyl) - pi perazi ne 1H NVR (6)
080360( 80 (s, 3H), 5.10 (b, 1H), 6.60-6.85 (in, 3H),

7.10-7.25 ICBéhzyﬁhi)ph@f)ﬂfﬁ)h@-[@Qﬁheﬁi&?ﬁ%@iy)%@l]-N—methyl -aminomethyl}-1,2,3,4-
di oxol - 5-yl met hyl ) - 4- ('1- cycl ohexanecar bonyl’- 1,"2, 3, 4- t ‘et r ahydr oqui nol i ne- 2-

yhnet hyl ) - mtrﬁh@d@zumehm 03/ 031436 PCT/ EPO2/ 11282 -158 1H NWR (6) :
0.80-2.80 (m 25H), 3.45 (s, 2H), 5.05 (b, lH) 5.90 (s, 2H), 6.706.90 (m
3H), 6. 95 7.25 (m 4H) Exanple 86A2

Example 77A13

2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethy1}-1-(2-methylanilinocarbonyl)-
1,2,3,4-tetrahydroquinoline

Example 77A14
1-(t-Butylcarbamoyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline '

Example 78
1-(1-Cyclohexanecarbonyl-5-fluoro-1,2,3,4-tetrahy droquinoline-2-ylmethyl1)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

a) 1-Benzoyl-2-cyano-5-fluoro-1,2-dihydroquinoline (Compound 78A)

The title compound was prepared as described for compound 32A, but starting from 5
fluoroquinoline (WO 01/44247) instead of 6-methylquinoline. (46%)

"H-NMR (8): 6.13-6.22 (m, 1H), 6.41 (d, 1H), 6.79-7.02 (m, 2H), 7.18-7.37 (m, 7H).

b) 2-Carboxy-5-fluoroguinoline (Compound 78B)

Compound 78B was obtained in the same manner as described for compound 32B, but using
compound 78A instead of compound 32A. The crude was used in the next step without
additional purification. (54%).



1- Cycl ohexanecar bonyl - 2- { N-[ 2- ( 2- net hoxyphenoxy) - et hyl ] - am nonet hyl } -1, 2, 3,
4- tetrahydroquinoline Exanple 86A3 1-Cyclohexanecarb onyl-2- {N [3

- (2-1 net woypkenexy) - propyl ] -N-net hyl -am nonet hyl } - PCT/EP02/11282

1, 2, 3, 4-tetrahydroqui noli ne Exanpl e 86A4 4-Cyano- | '

- (1-cycl ohexanecarbonyl - 1, 2, 3, 4- t et r ahytfiZequi nol i n- 2- yl net hyl ) - 4- phenyl -

pi peri di ne Exanpl e 86A5 4-Benzyl- 1

-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- hydr oxy-

pi peri di ne I : I -
P eyel ondkRER dPuG e DFTLHATE, B drsalhar Mo TNy D 520 ne
Exanpl e 86@3 goa(gnggy@@qKaQﬂﬂl -(1- cyclohexanecarbonyl 1 2,3,4-tetrahydro

qgui nol i n- 2- ylne yl) - plperldlne Exanpl e 86A8
4- Acetyl - 19)(1 %Géﬂbﬁmmerd&ﬁﬂrﬁemh roquinelme(GARRAPEKLISSA| i n

2, yhnet ?é‘ Pt uﬁé‘%%ouﬂ REL iR B iRl beAOA9 RO IBAGR RS ERAZ/ k282

1, 3] di oxol Célnp!d@ndﬂSBlmslyad of\€xmpewslr Harlhe ayde yastreased with 37t Chend fken-

yhnet ) B PSS PR SERIE Bl i EOBARRAC )

1, 2,3, 4t et fie @WK QL) 56 18y enSHAL L. 2-2.52 (m, 1H), 2.61-2.78 (m, 1H), 3.86
{N-[2-(4- C%orophenoxy)--egt)h I]3 N-rrgt hg/l):Lam nor e ( g) cycl oh(exane)car bonyl -
1,2, 3,4-t406 ghydipquontlliHe6.39 (d, 1H), 6.776.97 (m, 1H), 9 762&)

d) 1-(4-Fluoro-2 -methoxyphenyl)-4-( 5-fluoro-1,2,3,4-tetrahydroquinoline-2-

vlcarbonyl)-piperazine (Compound 78D)

The title compound was synthesised following the procedure described for Compound 1D
(step g) but using Compound 78C instead of 1,2,3,4-tetra_hydroquinoline-2—carboxylic acid.
The residue was purified by flash chromatography eluting with petroleum ether — EtOAc 6:4
to give the title compound (48 %).

'H-NMR (8): 1.59-1.70 (m, 1H), 2.12-2.31 (m, 1H), 2.54-2.85 (m, 1H), 2.89-3.17 (m, 5H),
3.61-3.98 (m, 7H), 4.11-4.79 (m, 1H), 4.61-4.74 (br, 1H), 6.316.50 (m, 2H), 6.55-6.73 (m,
2H), 6.79-7.05 (m, 2H).

e) 1-(4-Fluoro-2-methoyphenyl)-4-(5-fluoro-1,2,3 A-tetrahydroquinoline-2-ylmethyl)-

piperazine (Compound 78E)

The title compound was synthesised following the procedure described for Compound 1B
(step h), but using Compound 78D instead of Compound 1D. The residue was purified by
flash chromatography eluting with petroleum ether — EtOAc 55:45 to give the title
compound (73%).

'H-NMR (8): 1.40-1.67 (m, 1H), 1.81-2.04 (m, 1H), 2.39-2.94 (m, 8H), 3.32-3.52 (m, 1H),
3.84 (s, 3H), 4.70-4.91 (br, 1H),6.24-6.41 (m, 2H), 6.54-6.68 (m, 2H), 6.70-6.99 (m, 2H).

1) 1-(1-Cyclohexanecarbonyl-5-fluoro-1,2,3 J4-tetrahydroquinoline-2-yimethyl)-4-

(4-fluoro-2-methoxyphenyl)-piperazine

" The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 78E instead of
Compound 1B. The crude was purified by flash chromatography eluting with petroleum
ether - ethyl acetate 7:3 to give the title compound (88 %).



Exanpl e 86A12 2- { N-B enzyl-N [2-(2-inethoxyphenoxy)-ethyl] -am nonethyl

} -1-cycl ohexanecarb onyl - 1,2, 3, 4-tetrahydroqui noline Exanpl e 86A13

1- Cycl ohewarnaparbonyl - 2- [ N-met hyl - N- (3- phenyl propyl ) - am necaaphyiipsi, 2, 3, 4-
t et rahydr oqui nol i ne Exanpl e 86A14

1- (4- Cyano- 2- tri f 1 uor onet hoxyphenyl ) - 4- (d5&ycl ohexanecar bonyl - 1, 2, 3, 4-

t et rahydr oqui nol i ne- 2-yl net hyl ) - pi perazi ne Exanpl e 86Al15

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl') - 4- (4-f | uor
0- 2- et hOXylHMI(BP)O PI-D@0I %leWQPEXQWJﬂSBG@Lﬁ{)lzﬁﬁ'bGlg Cp)% 81 (s 3 H).

enzotriazol - a? (11 cycl xanécar bonyl - T, 2 4-t et

yhnet hyl ) - p-’rlaéTS i (e M@316ﬁ4362ﬁm16@0% t.28D), 7-.0960L9 (Exézmijl e 86A17 .
1- (1H 1, 3-Benzodi azol - 4-yl ) - 4- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydroqui n
ol i ne-2- yl met hyl) - pi perazi ne Exanpl e 86A18 1- Cycl ohexanecar bonyl - 2-

{N-[ 2- (2- pyExatypleX?®) - et hyl ] - am nonet hyl }-1,2,3,4- tetrahydroquinoline
Exanpl e 86A{1]Z 4 o .

1- Oycl ohexatitk &y BighsHanecartemyst Ay 4-fetebydroquigalingZrdsgthyB4@-] - ani nomet hyl }- 1
, 2, 3, 4-  t ettriditrothee M3 Qhh&i8/1

1- Q/cl ohexanecar bonyl - Zb{?\}kﬁln(g??yl y?);%ig (2 rret hoxyphenyl ) - propyl ] - am nonet hy
l}- 1,2,3,4-tetrahydroqui noline Exanpl e 86A21

Example 80
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-isopropyl-

4-indolyl)-piperazine

a) 1-(1-Isopropyl-4-indolyl)-piperazine (Compound 80A)

This compound was prepared as described in Example 35A25-A and B using
1sopropy1brom1de instead of acetyl chloride in step a. Yield: 75% overall.

H-NMR (5): 1.51 (d, 6H), 2.78-3.42 (m, 9H), 4.52-4.76 (m, 1H), 6.48 (dd, 1H), 6.61 (dd,
1H), 7.02-7.21 (m, 3H).
b) 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-isopropyl-

4-indolyl)-piperazine

The title compound was synthesised using the methodology described in Example 35 using
Compound 35A-B and 1-(1-isopropyl-4-indolyl)-piperazine instead of 1-(4-fluoro-2-
methoxyphenyl)-piperazine. Eluent: petroleum ether - EtOAc 7:3. Yield: 66%.

"H-NMR (5): 0.82-1.87 (m, 16H), 1.88-2.04 (m, 1H), 2.05-2.23 (rh, 1H), 2.31-2.76 (m, 9H),
3.11-3.30' (m, 4H), 4.51-4.70 (m, 1H), 5.02-5.23 (m, 1H), 6.41-6.60 (m., 1H), 6.957.22 (m,
7H).

Example 81
1-(6-tert-Butoxycarbonylamino- 1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-4-(4-fluoro-2-methoxyphenyl)-piperazine

a)  6-tert-Butoxycarbonylamino-2-methylquinoline (Compound 81A)

The title compound was synthesised using the methodology described for Compound 50B



4- Benzoyl -
| - (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - pi per azi ne

Exanpl e 8%022/031436 PCT/EP02/11282
1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-yl net hyl') - 3- oxo- 4-
phenyl pi perazi ne Exanple 87 . -154-

1- (4- Fl uor o- 2- met hoxyphenyl ) - 4- (1- hexanoyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl

nﬂ hyl )t pi pera2| ne The title conpound was synt hesi sed foll ow ng the

alternative_ ac tlon I Oce 0

(step f) btmt 1%% tanﬁlﬁo%rggﬁ %@8@3%&‘?{2%?&(: 3%0?‘ R oﬁ%asﬁgﬁand usi ng

Pgr ?E %IZ/ iﬂ{dzsg gh@mlagc;gsa@@oblmingomm GH@aaana nyd) givh ithfrmtthecommenm5®/®/ 03 1436
- crude_was purifie sh_chr

with petrofedMi(Perl-3 (ﬁyPHé:c%th(% ¥b; 8% g {)4 & gﬁ}ﬂoeﬂti c@? ﬁ@’oifﬁ%&ﬁ%h?gS%

1H NWR (8)7 986& é%gg)(ln 10H), 2.03-2.79 (m 14H), 2.82-3.10 (in, 4H),

3.32 (s, H? 28 (m 1H); 6.48-6.67 m2H) 675691(m1H)

7.04-7.25 ®)m - Mert-Foanptagb@B lainine-2 Fomigth Xin-5-yl)-4-[

1- pent af | ygr opr opi Q t et I
The ti 11 e EomsbaREnbe Brpdr £0 By e ) Q%Qﬁlnéf GuflFotl 1 @LARTAZI ne
pe nt af | UOfHanq)Bf q;byéamecmfm tes alfda@ngrbpwie aﬂ.d (R, rBSdMﬂg/mmmermﬂu){ed for 4 h.

1, 4] di oxin-5-yl)-4-] (3 33tr|fluoropro

t et r ahydr ofyfieiwsrdsn ﬂﬁﬁﬂwlpr’é%t?@/fl“]hdp’b’aéé‘ﬂ@ﬁdr?ét ﬂ‘ﬂ%’ Yert ‘F"é’lp%rﬁf‘?‘ﬂdjﬁ}ﬂ?f &SP Pdar ed

by acyl ati |
S ampl e oo ip ofRTROUNEr ik b Biood siek philABLAROSRY.ANY! - chl ort de.
1- (4- hydrol}yNMﬂ?il(DMSMe,@ar h60, PH),, 278(dd; 1Hht7r?§}{yid,rﬂﬁ)u8ddl(ﬁd}e1}ﬁ §PRkddy! |

- pi perazine_The titl d
described - B Qrflsﬂ,eﬁi)a,%ﬁdﬁ,n&)m%of [Shgy ed according to the method

c) .. 1-(6- tert-Butoxycarbonylaminoquinoline-2-ylmethy!)-4~(4-fluoro-2-methoxy-

pheny])-piperazine (Compound 81C)

The title compound was synthesised using the same methodology described in
Example 35A using Compound 82B instead of Compound 35A-B and 1-(4-fluoro-2-
methoxyphenyl)-piperazine. The crude was purified by flash chromatography eluting

with CH,Cl, - MeOH 95:5 to give the title compound (57%).

'H-NMR (8): 1.50 (s, 9H), 2.82-3.31 (m, 8H), 3.75 (s, 3H), 3.78-4.21 (m, 2H), 6.50-

6.62 (m, 2H), 6.63-6.78 (m, 1H), 6.80-6.92 (m, 1H), 7.51 (dd, 1H), 7.76:7.89 (m,

1H), 7.91-8.21 (m, 3H).

d)  1-(6-tert-Butoxycarbonylamino-1 2.3 A-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-

2-methoxyphenyl)-piperazine (Compound §1D)

The title compound was prepared as described for Compound 1B (procedure e)
starting from Compound 81C instead of Compound 1C. The crude was purified by flash
chromatography eluting with petroleum ether - EtOAc 1:1 to give the title compound (65%).
'H-NMR (8): 1.40-1.68 (m, 10H), 1.81-1.99 (m, 1H), 2.42-2.61 (m, 3H), 2.62-2.87 (m, 4H),
2.88-3.15 (m, 4H), 3.31-3.51 (m, 1H), 3.83 (s,3H), 6.08-6.20 (m, 1H), 6.42 (dd, 1H), 6.4%
6.55 (m, 2H), 6.81-6.95 (m, 2H), 7.02-7.08 (br, 1H). :

f) 1-(6-tert-Butoxycarbonylamino-1-cyclohexanecarbonyl-1,2,3 J4-tetrahydroquinoline-2-

ylmethyl)-4-(4-fluoro-2-methoxyphenyD)-piperazine




usi ng Conpound 76A-B in place of Conpound 1B. Exanple 91

1- (1- Cycl ohexanecar bonyl - 6-fl uoro-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yhnet hyl ) -4
- (4-fl uorwoas/osmashoxyphenyl ) - pi perazi ne The title conpounadCEEPOpIRRAr ed
according to the nethod described in Exanple 78, but starting from

6- fl uoroqui noline instead of 5-fluoroquilssli ne. WO 03/031436 PCT/ EP02/ 11282
-162 Exanple 92: Radioligand binding to reconbi nant 5-HT1A receptors A

Met hod: Genomic clone G 21 coding for the hunman 5HT1A- serotonergi c receptor

was stably wtransfected. in a hunman |1 .line (HelLa). a cell re.qr.own

e | nonol s/ RETORBHNL b RebiERy fitgh e BE ot by Soteefre s one

fT ﬁet al | Fovifmet}&gcmpo#r@ecgﬂ Eﬁirtﬁliralla 1 {Qeprg) Bilt% lstarmiﬁlg%%g%dnﬁpmﬁiomimensé@tl @f?Cl. |

N e I

The hormge@ﬁfe?SEi’@A@a‘?ﬁBtgHeftHQﬁﬂe%m;?o%ﬁ@f%deg X 20 mnutes and the pellets
co

wer e resuspl)ended in a sne vol une o mM Tris and 5 M EDTA buffer
(pH 7. 4) and-NMRe@):at. é8-y.95r(og 80HRAP6s2.09 6u, HE), 220€2.Tmem,| 9H)s2.76-AD8 (g 488y of

experi ment h I ne [ sp ip_Lncu i fer.. .50 nmv
Trre HoL 2R B 3 B ARy At o St B D RE O GRor D e (i GHD
335, 358- 36M7-4988N, 2H))g.300EAbANEGH. Wer e i ncubated in a final volune of 1
m for 30 mnutes at 30Cwith 1 nM [3H 8-0OH DPAT, in the absence or
presence of the test conmpounds. Non-specific binding was determned in the
presence of 10 M 5-HT. Incubation was stopped by addition of cold Tris-HCL
buf fer andgxggjp(jle§2' | tration through a 0.2% pol yet hyl enei m ne-pretreated
What man- G-/ B or Schl ei cher- & Schuel | -G=52 filter. B. Results The affinity
of the testldd-CighoxantsarhanyldyvaB.ddetealydroquinplits-2-yloretiail)-4fboicthoxyiethdl-ng of
the radiol,i. t -HT1A receptors (1C50) by using the non-Ilinear
curve-fittﬁﬁg&g}d'%é)?pé%azﬂqfit (De Lean et al., Am J. Physiol. 235,

E97- E102 (1978). The 1C50 value was converted to an affinity constant (Ki)

h i on of ff Y. C. .Prusaff W H
by the equation, ol B et oy pienting (Coipoind s W H

The starting piperazine was prepared as described in Example 35A25 A and B but using
methoxymethyl chloride insfead of acetyl chloride in step A.

TH-NMR (8): 2.02-2.11 (br, 1H), 3.07-3.17 (m ,4H), 3.18-3.37 (m, 7H), 5.42 (s, 2H), 6.45
(dd,1H), 6.65 (dd, 1H), 7.02-7.23 (m, 3H).

b) 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-
methoxymethyl-4-indolyl)-piperazine

The title compound was synthesised using the methodology described in Example 35 using
Intermediate 35A-B and 1-(1-methoxymethyl-4-indolyl)-piperazine instead of 1-(4-fluoro-2-
methoxypheny!)-piperazine. ’

Eluent: petroleum ether-EtOAc 1:1. Yield: 63%.

"H-NMR (8): 0.81-1.97 (m, 11H), 1.98-2.14 (m, 1H), 2.25-2.78 (m, 9H), 3.163.28 (m, 7H),
5.03-5.27 (m, 1H), 5.43 (s, 2H), 6.41-6.73 (m., 2H), 7.03-7.29 (m, 7H).

Example 83
1-(1-Cyclohexanecarbonyl-2-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

a)  2-Bromomethyl-2-methyl-1,2,3.4-tetrahydroquinoline (Compound 83A)




Bi ochem Pharnmacol. 22, 3099-3108 (1973)). The results reported in Table 1
show that the conpounds of the invention tested have a high affinity for
t he 5- HTIwoOreozpsor. WO 03/ 031436 PCT/ EP02/ 11282 -163 TABCEFEPOBinNsi ng
affinity for 5HT1A receptors Data are expressed as Ki (nM Conpound
Affinity 1 3.3 1 (+) 0.2 2 0.3 3 8.4-1%-0.7 5 10.7 7 31.2 8 10.3 9
9.6 11 40.8 12 47.5 14 82.0 15 8.9 18 2.8 20386 24A129‘24A1
2.6 24A3 5.4 24A4 9.3 26 47.9 31 12.8 32 2.8

A mixture of 0.24 g of 2-hydroxymethyl-2-methyl-1,2,3,4-tetrahydroquinoline (Bioorg.

Med. Chem. Lett. 5, 1527-1532, (1995)), 0.55 g of CBry, 0.44 g of PhsP and 8 ml of CH,Cl,
was stirred at r.t. for 2 h. After evaporation to dryness, the residue was purified by flash
chromatography (petroleum ether - ethyl acetate 95:5) to give the title compound (0.225 g,
69 %).

'H-NMR (8):1.35 (s, 3H), 1.70-1.90 (m, 1H), 1.90-2.10 (m, 1H),2.70-2.85 (m, 2H), 3.45 (d,

2H), 4.00-5.85 (b, 1H), 6.55-6.80 (m, 2H), 6.95-7.10 (m, 2H)

b) 1-(2-Methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-methoxyphenyl)-

piperazine (Compound 83B)

The title compound was synthesized following the procedure described for compound 34D
but using as a starting material compound 83A instead of compound 34C.

The residue was purified by flash chromatography (petroleum ether - EtOAc 6:4) to afford
the title compound (74%).

"H-NMR (8): 1.20 (s, 3H), 1.40-1.90 (m, 2H), 2.30-3.50 (m, 11H), 3.50-3.90 (m, 4H), 4.15
(b, 0.6 H), 6.25 (b, 0.4 H), 6.40-7.10 (im, 7H)

c) 1-(1 -Cyclohexanecarbonyl-Z-methyl-1 ,2.3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 83B instead of
Compound 1B. The residue was purified by flash chromatography eluting with toluene —
EtOAc 7:3 then with CH,Cl, affording the title compond (12%) ‘

'H-NMR (8) : 0.80-3.00 (m, 28H), 3.80 (s, 3H), 6.50-6.65 (m, 2H), 6.65-6.85 (m, 2H), 7.06
7.20 (m, 3H)

Example 84
1-(1-Cyclopentylcarbonyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 53B instead of

Compound 1B and using cyclopentanecarbonyl chloride instead of cyclohexanecarbonyl



33 47.7 34 18.9 35A9 39.6 3512 9.5 3513 4.0 3518 3.0 3519 5.2 3521
18.2 3523 3.1 3524 11.6 3525 10.1 3526 3.1 WO 03/031436 PCT/ EP02/11282

- 164 TABLWEODGWoaMB6 nued) Binding affinity for 5HT1A recepPOTEPOIDERS2 ar e
expressed as Ki (nM Conpound Affinity 35A29 31.1 35A32 20.0 35A34 12.3

35A35 6.2 35A36 2.4 36 15.6 38 17.3 435H.0 44 30.0 46 11.2 48 17.7
50 41.0

chloride. The crude was purified by flash chromatography eluting with petroleum ether -
ethyl acetate 6:4 to afford the title compound (78%).
'H-NMR (8):1.31-2.11 (m, 10H), 2.15-3.48 (m, 16H), 3.82 (s, 3H), 5.03-5.26 (m, 1H), 6.50-
6.68 (m, 2H), 6.77-6.98 (m, 1H), 6.99-7.21 (m, 3H).

Example 85

1 -(6-Amino— 1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine

To a cooled solution of the compound of Example 81 (0.24 g) in MeOH (10 ml) 1.2 ml of
1.8 N HCI in diethyl ether was added and the resulting mixture heated at reflux for 5h. Then
the solvent was removed under vacuum , the residue alkalinised with aq. NaHCO; and
extracted with CH,Cl, (2x 20 ml). The combined organic layers were dried over Na,SO, and
evaporated to dryness. The crude was purified by flash chromatography eluting with CH,Cl,
— 2 N methanolic ammonia 95:5 to give the title compound (72%).

'H-NMR (8): 0.82-3.35 (m, 26H), 3.52-3.85 (m, 1H), 3.83 (s, 3H), 5.07-5.29 (m, 1H), 6.45-

6.68 (m, 3H), 6.81-7.25 (m, 3H).

Example 86
The following compounds were prepared using the method reported for Example 35A.

Example 86A _
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxy-4-
methylphenyl)-piperazine

'H-NMR () : 0.80-3.60 (m, 28H), 3.80 (s, 3H), 5.10 (b, 1H), 6.60-6.85 (m, 3H), 7.10-7.25
(m, 4H)

Example 86A1 _
1-(Benzo[1,3]dioxol-5-ylmethyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahy droquinoline-2-
ylmethyl)-piperazine ‘



53 24.2 54 51.0 55 2.4 56 3.6 57 2.3 59 457 60A 10.1 ©60A 1l 8.1
60A4 18.5 60A8 12.2 60A9 6.5 60A10 31.6 60A11l 10.6 62A 43.4 62A2 15.6
62A3 5.7 wO28631336 2 63 42.9 64 23.9 67 29.4 68A 9.2 OGPRAT/EP82/9128658A2
13.9 68A3 7.1 68A4 4.7 68A5 4.0 WD 03/031436 PCT/EP02/11282 -165 TABLE
1(continued) Binding affinity for 5HTLAS8-eceptors

'H-NMR (8) : 0.80-2.80 (m, 25H), 3.45 (s, 2H), 5.05 (b, 1H), 5.90 (s, 2H), 6.76:6.90 (m,
3H), 6.95-7.25 (m, 4H)

Example 86A2
1-Cyclohexanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-aminomethyl}-1,2,3,4-

tetrahydroquinoline ‘

Example 86A3
1-Cyclohexanecarbonyl-2-{N-[3-(2-methoxyphenoxy)-propyl]-N-methyl-aminomethyl } -
1,2,3,4-tetrahydroquinoline

Example 86A4
4-Cyano-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-

piperidine

Example 86A5
4-Benzyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-hydroxy-

piperidine

Example 86A6
4-Benzyloxy-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-piperidine

Example 86A7
4-Benzoylamino-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine
Example 86A8
4-Acetyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-

piperidine

Example 86A9



Data are expressed as Ki (nM Conpound Affinity 68A6 14.2 68A9 24.6
68A11 6.8 68A12 2.6 68A13 5.3 68A19 4.1 68A20 30.7 68A23 42.8 68A24
32.9 68A28 03431436 68A30 23.8 68A31 41.8 68A32 19.4 G68ABBTEPIB11268A34
24.9 68A36 10.7 68A38 24.4 68A39 6.8 68A40 7.5 68A41 49.1 68A42 19.8
68A43 42.7 68A44 20.7 68A45 8.6 6G8A4E8534.9 68A47 17.1 68A49 18.7
68A50 27.3

1-(Benzo[1,3]dioxol-4-yl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

Example 86A10
2-{N-[2-(3-Chlorophenoxy)-ethyl]-N-methyl-aminomethyl }- 1-cyclohexanecarbonyl-
1,2,3,4-tetrahydroquinoline

Example 86A11
2-{N-[2-(4-Chlorophenoxy)-ethyl]-N-methyl-aminomethyl}-1-cyclohexanecarbonyl-
1,2,3,4-tetrahydroquinoline

Example 86A12
2-{N-Benzyl-N-[2-(2-methoxyphenoxy)-ethyl]-aminomethyl }-1-cyclohexanecarbonyl-
1,2,3,4-tetrahydroquinoline

‘Example 86A13 A
1-Cyclohexanecarbonyl-2-[N-methyl-N-(3-phenylpropyl)-aminomethyl}-1,2,3,4-

tetrahydroquinoline

Example 86A14
1-(4-Cyano-2-trifluoromethoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4~
tetrahydroquinoline-2-ylmethyl)-piperazine

Example 86A15
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-methoxy-

anilino)-piperidine

Example 86A16
1-(3H-1,2,3-Benzotriazol-4-yl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine



68A51 15.6 68A52 18.3 68A54 41.4 68A55 14.3 68A56 26.8 68A57 33.0
68A59 46.5 68A61 19.7 68A63 8.7 68A64 13.4 WO 03/031436 PCT/ EP02/ 11282
-166 TABLWODGosMBé nued) Binding affinity for 5HT1A recepPOTEPOIDERS2 ar e
expressed as Ki (nM Conpound Affinity 68A66 19.6 68A67 9.1 68A68 7.5
68A69 4.2 68A70 5.3 68A71 23.5 68A73-180-9 68A74 41.4 69A 7.3 69A |
17.5 69A2 24.0 69A3 9.3 69A5 15.7 69A7 36.0

Example 86A17

1-(1H-1,3-Benzodiazol-4-y1)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine

Example 86A18
1-Cyclohexanecarbonyl-2-{N-[2-(2-pyridyloxy)-ethyl]-aminomethyl}-1,2,3,4-
tetrahydroquinoline

Example 86A19
1-Cyclohexanecarbonyl-2-{N-methyl-N-[2-(2-pyridyloxy)-ethyl]-aminomethyl}-1,2,3,4-

tetrahydroquinoline

Example 86A20
1-Cyclohexanecarbonyl-2-{N-methyl-N-[3-(2-methoxyphenyl)-propyl]-aminomethyl}-
1,2,3,4-tetrahydroquinoline

Example 86A21
4-Benzoyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-piperazine

Example 86A22
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-3-ox0-4-
phenylpiperazine

Example 87 .
1-(4-Fluoro-2-methoxyphenyl)-4-(1-hexanoyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) but starting from Compound 74A-B instead of

Compound 1B and using hexanoyl chloride instead of cyclohexanecarbonyl chloride. The



69A8 39.5 69A9 25.5 69A10 13.5 69A11 10.4 69A 12 2.1 69A 13 21.3 70A
7.8 T70A1 18.8 70A2 18.8 70A3 15.2 70A4 20.9 70A5 40.3 70A6 4.7 T71A
35.7 T71MAN013/02143¢1A2 92.0 71A3 40.6 71A4 45.9 T71A5 45PQT/EPRAXBI24Y. 2

72A6 3.2 T72A7 4.6 T72A8 31.6 72A 11 7.7 WD 03/031436 PCT/EP02/ 11282 -167
TABLE 1 (continued) Binding affinity fge1l5HT1A receptors Data are
expressed as Ki (ng Conmpound Affinity

crude was purified by flash chromatography eluting with petroleum ether-ethyl acetate 65:35
‘to give the title compound (75%).

'H-NMR (8): 0.71-1.79 (m, 10H), 2.03-2.79 (m, 14H), 2.82-3.10 (m, 4H), 3.32 (s, 3H),
4.96-5.28 (m, 1H); 6.48-6.67 (m, 2H), 6.75-6.91 (m, 1H), 7.04-7.25 (m,4H).

Example 88
1-(2,3-Dihydrobenzo[1,4]dioxin-5-yl1)-4-[ 1-pentafluoropropionyl-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine

The title compound was prepared by acylating Compound 76A-B with pentafluoropropionyl

chloride.

Example 89
1-(2,3-Dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(3,3,3-trifluoropropionyl)-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine

The title compound was prepared by acylating Compound 76A-B with 3,3,3-

trifluoropropionyl chloride.

Example 90
(2)-1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-y1)-4- 1-(4-hydroxy-cyclohexanecarbonyl)-1,2,3,4~
tetrahydroquinoline-2-ylmethyl]-piperazine '

The title compound was prepared according to the method described in Example 44, but

using Compound 76A-B in place of Compound 1B.

Example 91
1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahy droquinoline-2-ylmethy1)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

The title compound was prepared according to the method described in Example 78, but

starting from 6-fluoroquinoline instead of 5-fluoroquinoline.



72A13 7:8 T2A 17 38.5 72A18 11 72A20 5.4 72A23 24.6 T72A25 15.3 T72A26
19.6 72A29 28.1 72A30 10.9 72A39 39.1 72A40 19.8 72A51 15.0 72A53 6.1
72A56 10.WO 0383436 6.4 72A65 15.5 72A66 10.2 72A68 38. 6PCTARED1128D 72A81
25.5 72A84 15.7 T2A85 3.6 72A86 4.3 T72A87 3.9 T72A89 34.7 T72A93 7.8
72A94 10.0 73A6 18.1 73Al13 8.1 74A 17-162-

Example 92: Radioligand binding to recombinant 5-HT;, receptors

A. Method:

Genomic clone G-21 coding for the human 5HT;s-serotonergic receptor was stably
transfected in a human cell line (HeLa). HeLa cells were grown as monolayers in
Dulbecco’s modified Eagle medium ' (DMEM), containing 10% foetal bovine serum,
gentamicin (10 mg/ml) and 5% carbon dioxide, at 37°C. The cells were detached from the.
growth flask at 95% confluence by a cell scraper and were lysed in cold 5 mM Tris and 5
mM EDTA buffer (pH 7.4). The homogenates were centrifuged at 40000 x g x 20 minutes
and the pellets were resuspended in a small volume of cold 5 mM Tris and 5 mM EDTA
buffef (pH 7.4) and immediately frozen and stored at —70°C until use. On the day 6f
experiment, the cell membranes were resuspended in incubation buffer: 50 mM Tris HCI
(pH 7.4), 2.5 mM MgCl,, 10 mM pargyline (Fargin et al, Nature 335, 358-360, 1988). The
membranes were incubated in a final volume of 1 ml for 30 minutes at 30°C with 1 nM
[’H]8-OH-DPAT, in the absence or presence of the test compounds. Non-specific binding
was determined in the presence of 10 uM 5-HT. Incubation was stopped by addition of cold
Tris-HC1 buffer and rapid filtration through a 0.2%-polyethyleneimine-pretreated
Whatman-GF/B or Schleicher-&-Schuell-GF52 filter. 3

B. Results

The affinity of the tested compounds was evaluated as inhibition of specific binding of the

radioligand to 5-HTa receptors (ICsq) by using the non-linear curve-fitting program Allfit

(De Lean et al., Am. J. Physiol. 235, E97-E102 (1978). The ICsp value was converted to an

affinity constant (Ki) by the equation of Cheng & Prusoff (Cheng Y. C., Prusoff W. H.,
- Biochem. Pharmacol. 22, 3099-3108 (1973)). The results reported in Table 1 show that the

compounds of the invention tested have a high affinity for the 5-HT receptor.



74A1 2.0 74A5 2.0 74A8 5.9 74A9 38.3 75A 3.2 75A2 10.1 75A3 14.0
75A4 14.6 WO 03/031436 PCT/ EP02/ 11282 -168 TABLE 1(continued) Binding
af finity Woro3B5HIA receptors Data are expressed as Ki ( nkcTGPoposz
Affinity 75A5 2.6 75A6 4.3 75A7 5.4 75A8 17.0 75A9 16.1 75Al10 26.4
75A11 17.1 75Al15 27.7 76Al 5.4 76A2 8563 76A3 5.0 76A4 3.9 T76A5 12.4
76A6 5.5 76A7 8.5 76A8 19.2

TABLE 1

Binding afﬁnitym for SHT;4 receptors
Data are expressed as Ki (nM)

Compound . Affinity
1 3.3
1(+) ‘ 0.2
2 0.3
3 8.4
4 0.7
5 10.7
7 31.2
8 10.3
9 0.6
11 40.8
12 47.5
14 82.0
15 8.9
18 2.8
20 38.6
24A 12.9 ~
24A1 2.6
24A3 5.4
24A4 9.3
26 47.9
31 12.8
32 2.8
33 a7.7
34 18.9
35A9 39.6
35°12 - 9.5
35°13 4.0
35°18 3.0
35°19 5.2
35°21 18.2
35°23 3.1
35°24 11.6
35°25 10.1
35°26 3.1




76A10 21.5 76A11 4.5 76A12 8.0 76Al13 2.3 76A15 8.1 T77A |l 24.2 T7A5
13.1 79 4.5 85 41.2 86A 18.2 Exanple 93: Effects on rhythmc

bl adder - wsDdBMngH480ONt r act i ons i nduced by bl adder filling iPeTaEPaEsBEti sed
rats A. Method: Fenal e Sprague-Dawl ey rats wei ghing 225-275 g (Crl: CDo Br,
Charles River Italia) were used. The aflbéals were housed with free access
to food and water and maintained on a forced 12-hour alternating

| ight-dark cycle at 22-24C for at |east one week, except during WO

03/ 031436 PCT/ EP02/ 11282 -169 thTAgﬁiE%Em’“eéhe activity on rhythmc

bl adder voi ding contractions was rding to the nethod of Dray
(Dray J., Pharmacol. Methods, 13:157, 1985), with sone nodifications as in
Quarneri (Quarneri, PharmacoBindiugaffinity fpaSHToompeptoysi ef |y, the rats were

anaest heti sed by subcutaneous imi:getd &prddfedlasdG (@iAkg (5 m/kg) urethane,
after which the urinary bladder was catheterised via the urethra using PE

|

50 pol yet hyl ene tubing fifte i physiotogicgagat e} The cat heter was
ti eg i% pl )ellce with a Igi gatur;C%fr‘%B{rllh t)r/le extgr‘%amﬁ’arethral orifice and was
connected to conventi onal —p+ essEns transgueers ’Etlat ham-P23 | D/ P23 XL).
The' intravesical pressur dlcontinuously onl a chart recorder
(Battaglia Rangoni KV 135 wit h3POPETL a plifi er40.07pa p dder was then
filled via the recording cathé®8%py indrenent ®-3vol umes of warm (370
saline until reflex bladder- véPdBag confracti ofs? occurred (usually 0.8-1.5
m ). For intravenous injegction36A3bioactive co@pbunds, PE 50 pol yet hyl ene
tubing filled with physial ogi cal3&Galine was i nse5.6ed intp the
38 17.3
43 . 5.0
44 30.0
46 11.2
48 17.7
50 : 41.0
53 24.2
54 51.0
55 2.4
56 3.6
57 2.3
59 45.7
60A 10.1
60A1 8.1
60A4 18.5
60A8 12.2
60A9 6.5
60A10 31.6
60A11 10.6
62A 43.4
62A2 15.6
62A3 5.7
62A5 31.2
63 42.9
64 23.9
67 294
68A 9.2
68A1 23.9
68A2 13.9
68A3 7.1
68A4 4.7
68AS5 4.0




jugular vein. Fromthe cystonmetrogram the nunber of contractions recorded
15 mnutes before (basal values) and after treatnent, as well as the nean
anpl i t udewofo3bese contractions (mean height of the peak®CreEPamHgs2 was
eval uated. Since nost conpounds produced an effect that was relatively
rapid in onset and led to a conplete ce¥sation of bl adder contractions,

bi oactivity was conveniently estimted by measuring the duration of

bl adder qui escence (i.e. the length of the tinme during which no
contractions occurred). The nunberrgLEegfé(ﬁglﬁghgal s showi ng a reduction in
t he nunber of contractions highe at observed in the basal
period was recorded too. To conpare the tpotency of 'the tested conpounds for
i nhi biting the bl adder voi di RipdiegaiindgtiosAHTictpseRPrect i ve doses which
resulted in the disappearance 0bamQnd bxppésk@Ngs Liqnag tine of 10 minutes
(ED om n) were conputed by neans of |inear regression usi ng the | east

square nethod. The extrapolategoiigass WiTCh TNRFRRR @ reduction in the
nunber of contractions g eater han 30%i n 50% oPB’ he t eated rats (ED50)

wer e eval uated by the t+hod u68 H-s5—(BH-s5—C, 142 aft J Pharm
Phar macol . 11, 192-216, 1938)}—B__-KResultslThe ra di °fe15| on of the
urinary bladder in urethane-ana thetised rats z‘t”ﬁdm‘ed a series of
rhyt hm ¢ bl adder - voi di ng cont r 31dns whose chaB®terist{cs have been
described (Maggi et al.,| BrairP8®dg. 380:83, 1926 Maqgi |et al., J
Phar macol . Exp. Ther., 230: 50(38A1984). WO 03/ 031336 PCT|EP02/ 11282 -170
The frequency of these contractG8id is related ¥4olthe sensory afferent arm
of reflex mcturition and to tdsg20ntegrijfty of 8bhg mcturition centre,
while their anplitude depends @gAZBhE function gpgthe retlex efferent ann.
In this nodel system cor puunu&GSAML d(,L e Tt 359 thre—tentral nervous
system (such as nor phi ne) \,auat'68 Zlgl ock—ir—vot u 4}”_ contracti on, whereas
drugs that act at the | evel—ef 6}' :§pdetru:or FUSEE stehy as oxybut ynin,
| ower the anplitude of the—bl'};? f*nn”aa—l—gn%r—lhe—pe ul ts obtai ned
after admnistration of prior- . clnrmmmd': and ?ﬁrmmmd: of the invention
are shown in Table 2. Th comacﬁ%ég of the invet®fon were clearly superior
to the reference standards, 68A33

68A34 249

68A36 10.7

68A38 24 4

68A39 6.8

68A40 7.5

68A41 49.1

68A42 19.8

68A43 427

68A44 20.7

68A45 8.6

68A46 34.9

68A47 17.1

68A49 18.7

68A50 27.3

68A51 15.6

68A52 18.3

68A54 41.4

68A55 14.3

68A56 26.8

68A57 33.0

68A59 46.5

68A61 19.7

68A63 8.7

68A64 13.4




particularly with regard to the ED50 val ues which are indicators of urinary
frequency. Oxybutynin only decreased the anplitude of the contractions in
a dose-rawvatoaaswamner, with an ED50 val ue (the extrapol ated/EPorel28nduci ng
a 30% reduction of anplitude of the contractions in 50%of treated rats)
of 240 g/ kg. That is, oxybutynin does ndb6cause cessation of bl adder
contractions. This anplitude-reduction effect characteristic of

oxybutynin, which can potentially cause |ower bladder contractility and the
undesirable retention of residua bl adder after mcturition,
is not a characteristic of the cerlﬁLFp ot i nvention. WD 03/031436
PCT/ EPO2/ 11282 -171 TABLE 2 Effects on rhythm c bl adder-voi di ng
contractions after intravenoBindiagafingty fox HWlAl@aQI&mfsepresent t he EDi omin

val ues (the extrapol ated dose imgyeld@riddsdd 3R ¢ di sappearance of the
contractions), the ED50 val ues (the ex{Jr apol at ed oses i nduci ng a

reduction of the nunber qf ns—3—30% W’T freated rats
(frequency), and the ED50 v giﬂ(ﬂl(ﬁ extrapo t:'slﬁtne doses i nduci ng a) 30%
reduction of anplitude of—+the M”*racti ORS—-h F“Mmf treated rats)
(amplitude). Conmpound EDilom-n g ED50 g/ kg (1] (amplitude) g/kg
g/ kg Ex. 1 107 64 n.a. Bx_ (088075 24 na = ER15 23837172 n.a. Ex.3 80
20 n.a. Flavoxate >10000_2648 68488 oxybutyni n7#770 >10000 240 n.a. = not
active; no significant rdducti ®8ASP the hei ght éf2the pepks Exanple 94:
Ef fect on cystonetric parjanet ert§Ai76 consc¢i ous r &t after| oral
adm ni stration A Mt hod: 68A71 23.5

68A73 : 17.9

68A74 41.4

69A 7.3

69A1 17.5

69A2 24.0

69A3 9.3

69A5 15.7

69A7 36.0

69A8 39.5

69A9 255

69A10 13.5

69A11 10.4

69A12 2.1

69A13 21.3

70A 7.8

70A1 18.8

70A2 18.8

70A3 15.2

70A4 20.9

70A5 40.3

70A6 4.7

71A 35.7

71A1 15.2

71A2 92.0

71A3 40.6

T1A4 45.9

71A5 45.0

72A3 47.2

72A6 3.2

T2A7 4.6

T2A8 31.6

72A11 7.7




Mal e Sprague-Dawl ey rats [Crl: CD (SD) BR] of 300-400 g supplied by Charles
River Italia were used. The aninmals were housed with free access to food
and wat erwernd/o3nsé nt ai ned on a forced 12-hour-1ight/12-horcTd@oX1eyzl e at
22-24C of tenperature, except during the experinent. To quantify
urodynami c paranmeters in conscious rats,-16&ystonetrographic studies were
performed according to the procedure previously reported (CGuarneri et al.,
Pharmacol . Res. 24: 175, 1991). Briefly, the rats were anaesthetised by
i ntraperitoneal adm nistration of;ﬁéﬁ%gﬁg?gﬁf E%zithensin sol ution
(pentobarbital 30 ng/ kg and chl or /kg) and placed in WO
03/ 031436 PCT/ EP02/ 11282 -172 a supine position. An .
approxi mat el y-1 0-nm | ong mi diBindingradfigitofornfdEliuekeptorst he shaved and
cl eaned abdom nal wall. The uriﬂ@kmﬂgbﬁggg@dwggigg@tly freed from adhering
tissues, enptied and then cannulated via an incision in the bl adder, body,
usi ng a pol yet hyl ene canpulad o8=mnminternasgiareter;, 0. 96- nm ext er nal
di anet er) whi ch was pernawentf%ﬁhéﬁhﬁgred ith gﬁpgh?hrea . The cannul a was
exteriorised through a succutanﬂnﬂ] tHHHR i ‘ capul ar area,
where it was connected tola—pla 3 adaptler in of-fler to dvoid the risk of
renoval by the animal. Fo drug7 AL | ng, fhe rat®8-Sere utlilised one day
after inplantation. On the day oA the experinent11the ratls were pl aced in
nmodi fi ed Bol | man cages, i|e. ré%3hining cages 9#at were | arge enough to
permt the rats to adopt R nor nd#A2% ouched pos®d4r®, but |narrow enough to
prevent turning around. After a7xAZbili1sdtion pgsi3d of about 20 m nutes,
the free tip of the bladder canmmAz was cjonnecti qg g hrough a T-shaped tube
to a pressure transducer[(STatfiggRgP23XC)|and tggg\periSIaltic punp (G I son
mnipuls 2) for continuos— T uE gy of awarm3gtg—salife solution into

p .

the urinary bl adder, at a—constHfitsg ot 0.13 w/n:nutﬂ. The
i ane—into the bl adder

i ntral um nal - pressure si gpal—d . usi-on—pf ine

was conti nuously recorded_gn_a:?gﬁgbLa h (Pnrfi4_§ h- 8K $an-ei with BM614/ 2
anplifier from Bi onedi ca ngon AANd, friom t he ekt omet 1 ograin, two
urodynam c paraneters were evalZd¥Bed: blladder ol ume capacity (BVC) and
mcturition pressure (M), BVU2A% m) ils defiA8d as th¢ vol ume of saline
infused into the bl adder |jnecess@Ab7t o i nquce deét4usor contraction foll owed

by mcturition. MP (in nmHg) 1 s72d&5 ned ds the ng8 nmal  intravesica
pressure caused by contraction ageng m qturiti gp2 Basal |BVC and MP val ues

-

I

13 -+h
0]

N Nal I’}“

1ol on—aof
A A )

72A68 38.6
72A69 3.9
72A81 25.5
72A84 15.7
72A85 3.6
72A86 4.3
72A87 3.9
72A89 34.7
72A93 7.8
72A94 10.0
73A6 18.1
73A13 8.1
T4A 17.6
74A1 2.0
74A5 2.0
74A8 5.9
74A9 38.3
T5A 3.2
75A2 10.1
75A3 14.0

75A4 14.6




wer e eval uated as nean of the val ues observed in the cystonetrograns
recorded in an initial period of 30-60 mnutes. At this point in the
assay, thwoioafsiBOn was interrupted and the test conpounaSTEPIZ11282

adm nistered orally by a stomach tube. The bl adder infusion restarted and
changes in BVC and MP were eval uated frok8 he mean val ues obtained in the
cystonetrograns observed during 1, 2, 3, 4 and 5 hours after treatnent. The
conpounds were administered in a vol une of 2 m /kg and groups of control
animal s received the sane amount {BrRHI €hiiddddp% Met hocel in water)
orally. Statistical analysis Al data were expr essed as nean standard
error. Tinme-course data were _anal ysed by S.A S./STAT software, version
6. 12. The difference between Blé‘ilff'glag-“&ﬁ’dfoﬁéﬂ%erﬁcﬁﬁ‘é’?ﬁent WO 03/ 031436
PCT/ EP02/ 11282 -173 effect wasDemalrvateekshyas Bemanal Li near Model
Procedure - Repeated Measures Analysis of Variance: Univariate test of

Hypot heses for within Sub - ance of Contrast
Variables. In the figures, data were reported as %changes versus the basal
val ues. B. Results: The pre ua/SIA eof—the—eff 63 of—the adm ni stered

| TR aratal and

doses of the tested conpopnds '7§A oWR—-A—F-gur g and-2. The conpound of

Exanple 1 adm nistered at|-3 mg'% ~O-r ve,d—gu‘%gl_u-e_in i ncreasing the

bl adder vol une capacity w-thout Alniticdnt eff S on mlcturition pressure
v,

(Figure 1). On the contra t hd>0Pal _adnini stradfi®n of 3 ny/lcg of
oxybutyni n i nduced a slight, nof/5A8i gnifilcant i ABrlease off BVC in conparison
with the control group. Mreovel5SAI0i s doge gred6ldy reduced the mcturition
pressure values and the dj fferemdd from|control7ani mals| were at all tinmes
statistically significant| (Figurs\i3). Exgnple 937 7Anhibir{ion of stereotypy
(rhythm c forepaw treadi ng) mdqggg Dy SOH L)I-’/-\I51'1n rats|(post-synaptic

antagoni snm A. Mt hod: ThF T '75A2” y efflect—of PHytHfiATecept or antagoni sts
on stereotyped forepaw treath ng76A3.uuwu A ratS Y sthetit aneous i njection
of 8- OH DPAT was eval uat ed—by 2'76”/%;2‘ hod cfh -T”é g—l—ebaﬁle (Trickl ebank et
al., EBur. J Pharmacol ., 13Z FEAD Wit mr\.,[‘.4
76A6 5.5
T6A7 8.5
76A8 19.2
76A10 21.5
76A11 4.5
76A12 8.0
76A13 2.3
76A15 8.1
77A1 24.2
T7TAS 13.1
79 4.5
85 41.2
86A 18.2

Example 93: Effects on rhythmic bladder-voiding contractions induced by bladder

filling in anaesthetised rats

A. Method:
Female Sprague-Dawley rats weighing 225-275 g (Crl: CDo Br, Charles River Italia) were
used. The animals were housed with free access to food and water and maintained on a

forced 12-hour alternating light-dark cycle at 22-24°C for at least one week, except during



nodi fications as descri bed bel ow. Ml e Sprague-Dawley rats [Crl: CD (SD)
BR] wei ghing 150-175 g from Charles River Italia were used. The aninals
wer e houswo 0sios133é¢ r ee access to food and water and nai nt 2cCagPorn28 f or ced
12-hour-1ight/12-hour-dark cycle at 22-24C of tenperature. On the day of
the experinent, the rats were placed sindd in clear plastic containers,
10-15 mnutes before admnistration of the vehicle or conpounds to be
tested. For evaluation of antagonistic activity after oral adm nistration,
the conpoungds MBEEmAAMTHSIENRY dh Phy tﬂmﬁnglaéder h&mlﬁ behREQion dinat bwiuaald
stereotypy by 8-0OH DPAT (1 ng/kg subcut aneousl %bservatl on sessions

| ast ed 30 secwdidg tartbe betwd o Dran (Pray Jaffthermmaﬂlwfﬁ Hé‘é&,rﬂé’ﬁﬁ) “aﬁhoBOW@re

repeated ey m nut es Qver, a erlod t

bo Epos 1 15ubficuDhl 438 QUBlert AL ol Ut 2217300083 BHUIROthe vt |
stinul ati onveat aﬁadsfﬂeﬁserd&gemb@ﬁﬁneduﬁmﬁmﬁoﬁd)f 1asdg/k B €5 intifkgh siethenwyeeltes e chd
using an intensity scale in

0.=_absent
and 3 = intt E%E@HMBM%WF%F%%@FS@Q Vfaoﬁhgﬂl?ezlgﬁéﬁms&’%?@@?‘éfe@?%mba}% S

throughout iae, %Q @atl'sQl‘ihet B chRetebRey &t 1'nciﬂ'ac|8%1’tlpadﬁ at@Rhr QA RS &Q6knaAIS
mean val ues of s dose. Change in nean values of freated animals in

conpar i son ugthtal mrﬂwodtnd( Wweahi cohedetedgioo apnvertignek pseseira drageducesn(Statham i3 on,
was used i o] [ I

ooults ar dOBEEEAIDN 1T ARk BB A AR, Adblied Rhlaly, f o FiRH ieforadinC
of Exanpl e (Biitagifat Rangonak VadBs miist Da:u/irb mphﬁar)mﬁm bbiidd way thgn el s

significant ang long-1lasting post- s tor

activity. TROWES lﬂa%éete(sb]?yaﬂrﬁ’é epal of 1811 I Wﬁ{%éﬁcﬁ ﬁ TfﬂaTtﬂ%g?tﬁﬁfdﬁf
Exanple 1 %?cﬁﬁé Q&?cfa%u@ﬁseoéc%ﬁ@& t@Ghally 0,825 eni$ ERAntrdRBodsHinjRAsm bE BlFEtive
exhi bits significant and conplete inhibition of the synptomup to 4 hours

after ad mqqnmpum BE, 5O0webreghadenevbing filledipith pbysmlﬁ@w(lsyth@q\a@ﬁ ingpied ingp deed
devoi d of IA/IJ\%&/ Al so the other conpounds tested, after oral

adm nistra a dose of 10 ng/lcg, exhibited si gni ficant and

| ong- | asti rIgomothb cyytoapetrbgram; the Aurniea exfitcontranibay crebsied dSt minuteg .bePe (basal

037031436 F\)ggesl':}Pozc{ 1&gr8t2reatﬁxent as well as the mean amplitude of these contractions (mean

height of the peaks in mmHg), was evaluated.

Since most compounds produced an effect that was relatively rapid in onset and led to a
complete cessation of bladder contractions, bioactivity was conveniently estimated by
measuring the duration of bladder quiescence (i.e. the length of the time during which no
contractions occurred). The number of tested animals showing a reduction in the number of
contractions higher than 30% of that observed in the basal period was recorded too.

To compare the potency of the tested compounds for inhibiting the bladder voiding
contractions, equieffective doses which resulted in the disappearance of contractions for a
time of 10 minutes (EDjomin) Were computed by means of linear regression using the least
square method. The exirapolated doses which induced a reduction in the number of
contractions greater than 30% in 50% of the treated rats (EDsg) were evaluated by the
method of Bliss (Bliss C. 1., Quart J. Pharm. Pharmacol.11, 192-216, 1938).

B. Results

The rapid distension of the urinary bladder in urethane-anaesthetised rats produced a series
of rhythmic bladder-voiding contractions whose characteristics have been described (Maggi

et al., Brain Res. 380:83, 1986; Maggi et al, J. Pharmacol. Exp. Ther., 230: 500, 1984).



TABLE 3 I nhibition of forepaw treading induced by 8-011-DPAT in rats
(post.synaptic antagonisn) Conpound Dose % I nhibition of forepaw treading
(mg/ kg p.w0N303E30 1 h 4 h Ex. 1 1 91 91 96 Ex. (+) 1 1rCOEPLODI288 Ex.
(-) 1 119-59 18 10 98 92 92 24Al1 10 0 100 100 24A3 10 100 93 100
35A13 10 n.t. 95 100 n.t. = not tested MP 03/031436 PCT/ EP02/ 11282 -176-
CLAIMS 1. A conmpound having the general formulal R \ y~~ R2 N
(CH2)nl--~X-Z-B A Q (1) wherein R represents one or nore substituents
sel ected fromm hegicpge noradsehabmgetiont Bneclaed to el rsensory affoydnt dnal ofilrkfidx,

al koxy, hal oal koxy, nitro, phenyl, sulstituted phenyl, heterocycle,

substi t ut edliRBFiEPBEPE @1 Peﬂﬁ%’l—‘&f the gﬂﬁk““iz\ﬂé?%’ihjﬁi’ %’%‘h thefr ei%plg‘r‘%’ ‘kﬁeﬂds on

i ndependenty y fq:kﬁ@r{ §58RLSHE AR IRR RURRIAIdePEysRi bmpaeds 1k act mainly on

al | coxycar bonyl group; R2 represents one or two substi tpuents selected from

hydr oge nt atthmsermgbnq}/WI sygfeu(pash as morglpne savfes odsHp vgidirgrasiragiopertgerea)
represents C on vl ", 2
Ryt ol kPRt i B AR D@ L ORAS s HbERERARBATDE

di al kyl am nps bladddrasmtrations. ar yl al kyl ami no group, each of which is

optional ly substituted; e .
The resulis obtained after administration of prior-art compounds and compounds of the

invention are shown in Table 2.

The compounds of the invention were clearly superior to the reference standards,
particularly with regard to the EDsq values which are indicators of urinary frequency.
Oxybutynin only decreased the amplitude of the contractions in a dose-related manner, with
an EDso value (the extrapolated dose inducing a 30% reduction of amplitude of the
contractions in 50% of treated rats) of 240 pg/kg. That is, oxybutynin does not cause
cessation of bladder contractions. This amplitude-reduction effect characteristic of
oxybutynin, which can potentially cause lower bladder contractility and the undesirable
retention of residual urine in the bladder after micturition, is not a characteristic of the

compounds of the invention.



nis 1 or2; o -NW-NN X represents an amno noiety selected from~--7 and
-N(R5) - CH2- wherein R5 represents a hydrogen atomor a nethyl or benzyl
group andw@/msepresents a WO 03/ 031436 PCT/ EP02/ 11282 - 17PChmpd2/128Ni t r ogen
atomor a CH CH2, C(CN) C(OH) or C(COCH3) group (when W represents a
nitrogen atomor a CH C(CN) C(OH) or €MeCH3) group, the group Z-B
attaches to the Wring aton); ~o -N W-N N when X represents a or \---J
group, Z represents a bond, an oxygen or sul phur atomor a CH2, CH2CHZ,
CO CHOH, OCH2, NH, NHCO or NHCONHCH2pgppw Wwhen X represents a
-N(R5) - CH2- group, Z represents a CH2ZCHZ or CH20 group or Z and B together
represent a 2, 3-di hydro-benzo[ 1, 4] di oxi n- 2- roup; and except .as

|
af oresai d, Effespraseinthmic blad yYﬂiﬁliégGPn%i“églﬁ’(‘}F i%ge’éfﬁraVQF?)‘tﬁpa%?i“éft%iﬂchcl ic

or bicyclic heterocycle, each of which i ti I tit d;

enanti omer, di a@i‘t%rré%‘ﬁ%‘?nf‘ the EBIIW Va&‘;e%s(tﬂlﬁs? f I"ﬁ%ﬁn‘%ﬁ%‘f@ﬂ% Higrflt}létg% Oﬁp
phar rrgp eut disfipbatamecep tibbantmetidnsp the Wby avabies{thenekirapolatkd cdospo dnvlicing 2
accordi ng i i . t: 0 d
2ccor di ng euoldhe bl colfac B 3END O UERORRIYR) Pibpucneyh &TRE TS
A conpoundERec srlden gtheoedrapolsfedc Hegesrsinducing 3 ?"ﬁ’/"v\}ﬁdl%ﬁm? Pl st sog thgp

group. 5. AnGasmeynsewePhdhBdrdy) (@mlitede)cl aims 1 to 4 in which Q
represents a carbonyl group. 6. A conpound according to any of clainms 1 to

5inwhichnis1 7 Amrrpmmdacc.m_dJ_ﬁg_t—g—anycf cl-ai-rs—1—te—6—+n which
X represent|s a&,{éﬁoqlin%er azirr Eﬂﬁn}ﬁ gr oup. V\%ﬁg/ 031436 PCT/E%?S(O)Z/ 11282
png/kg (frequency)- (amplitude)
pg/kg ng/kg
Ex.1 107 64 na.
Ex. (H)-1 72 24 n.a.
Ex.2 383 172 n.a.
Ex.3 80 20 n.a.
Flavoxate >10000 2648 n.a.
Oxybutynin 7770 >10000 240

n.a. = not active; no significant reduction of the height of the peaks

Example 94: [Effect on cystometric parameters in conscious rats after oral

administration

A. Method:

Male Sprague-Dawley rats [Crl: CD° (SD) BR] of 300-400 g supplied by Charles River
Italia were used. The animals were housed with free access to food and water and
maintained on a forced 12-hour-light/12-hour-dark cycle at 22-24°C of temperature, except
during the experiment. To quantify urodynamic parameters in conscious rats,
cystometrographic studies were performed according to the procedure previously reported
(Guarneri et al., Pharmacol. Res. 24: 175, 1991).

Briefly, the rats were anaesthetised by intraperitoneal administration of 3 ml/kg of

Equithensin solution (pentobarbital 30 mg/kg and chloral hydrate 125 mg/kg) and placed in



-178 8. A conpound according to claim7 in which Z represents a bond. 9. A
conpound according to any of clains 1 to 8 in which A represents a

cycl ohexywo ogioaupe 10. A conpound according to any of cl aiPeg/EP02/01282 i n

whi ch B represents a nonocyclic aryl group or a bicyclic heterocycle, each
of which is optionally substituted. 11.-1R-conpound according to claim10 in
which B represents a 4-indolyl or 2,3- dihydrobenzo[1, 4] dioxin-5-yl group.
12. A conmpound accor di ng to claim10 in which B represents a phenyl group

substitited Wlt n t f
chl orine at oms 9“ %t g&tl u%(%fggrr{;{ ?(ﬁhﬂl% %gl 1%)5%% rhgﬁguoroe%ﬁg%
gzgr oupﬁ 1?ar?dklfxma®&bm?flmbwaﬂl ’ﬂlge tmﬁnary &ilazﬁdérZwam ganttliyclieeB frap radbmrmgstlsaues
i et hox en - t h I .
accor di népﬁw %‘:’“Fla?l}ﬂ %en uo‘hg@éﬁﬁn}?ﬁﬂ (c)}‘)%/ E“”g% ﬂfl% é?aﬂ@q:rl %‘?ﬂyn é’smgrgpp&yethylene
1- (1-cycl ohgx@ngo %Btiﬁl%te%né dBarfletdrS OroatAlr SdethA0dihises -WhiBk WaY lpkmiarkedtiy ndol

yl ) - pi per azi ne, Mél
- (1-cycl oHaaed @dkyhmad Alw canmya wah pepiefifed dupygh psubcuaneeps yunmel i thedo| y

) - pl per aIZ{rQ% L(.lal) areg‘ lge:l’e 1tc\¥fﬁ &rﬂﬁw&? ?@&%ﬁnaélo?te{ n order to avoid the risk of

I
1,2,3 tetra rqu|ﬁo I ne-2 pl perazi ne,
1-(1- cycl q’ﬁ@&&ﬂﬁt@&h@@mxﬂa}. For dﬁ],géteitmgﬂhb]ya:dsr aneluudlbadrm}eﬂayhﬁmitmpla)ltaﬁo(x.z- met ho
xyphenyl) - [1) E ng%i ng, . h . . Boll .
1°[ 2- ( 1- cy'eh dRe et o ryrerimeststhg tals: ety BlageLiTh SPqHReL BoflpaR  REeS: 1 ( 2- i
net hOXypher@é’&aﬁmn@'dﬁ%é@ﬂiaﬂ%ere large enough to permit the rats to adopt a normal crouched
1- (1- cycl ohexanecar bonyl 3,4-tetrahy rqu|noI|ne | met hyl) -4-[2-
(2,2, 2- t r i Holstves. et RITXSYY SpIRehytp PreyeRfdrEEREouND at@léammeépﬁ&@w
-179
1-(1-cycl 0%10@)13 it éecSaFl 5 freeI t1p60]? o bladdir C2an§u1?1 “t’agtc?rérhe;?ﬁ%larﬁ}l%}o |Tr-1s(=]§1 a%edytﬁﬁee%ohilll )-4
-[2- (2, 2,ptedstief tramsduc@t(ﬁmxba}n PRBKI) bnd po pepeaistatie, pump (Gilson 1n1n1puls 2) for
1-1
i

r ]} | l(J(Z)r g&%ﬁ%ﬁ%ﬁg&%wﬂ c:>Lf azw:aglrrrdf (%7%%35 sa n%rs% tfog%tlor‘}ﬁe u111¥ar}m?) alagenj ata Lons{ Gt 2 2
rate of 0.1 ml/minute. The intraluminal-pressure signal during infusion of saline into the
bladder was continuously recorded on a polygraph (Rectigraph-8K Sanei with BM614/2
amplifier from Biomedica Mangoni) and, from the cystofnetrogram, two urodynamic
parameters were evaluated: bladder volume capacity (BVC) and micturition pressure (MP).
BVC (in ml) is defined as the volume of saline infused into the bladder necessary to induce
detrusor contraction followed by micturition. MP (in mmHg) is defined as the maximal
intravesical pressure caused by contraction during micturition. Basal BVC and MP values
were evaluated as mean of the values observed in the cystometrograms recorded in an initial
périod of 30-60 minutes. At this point in the assay, the infusion was interrupted and the test
compounds were administered orally by a stomach tube. The bladder infusion restarted and
changes in BVC and MP were evaluated from the mean values obtained in the

~ cystometrograms observed during 1, 2, 3, 4 and 5 hours after treatment. The compounds
were administered in a volume of 2 ml/kg and groups of control animals received the same

amount of vehicle (0.5% methocel in water) orally.

Statistical analysis
All data were expressed as mean =+ standard error. Time-course data were analysed by

S.A.S./STAT software, version 6.12. The difference between vehicle and active-treatment



phenyl ] - pi per azi ne,

1-[ 1- (3-nmet hoxypropionyl)-1, 2, 3, 4-tetrahydroqui noline-2-ylnmethyl]-4-[2-(2,2
, 2- triflworeestaexy) - phenyl | - pi perazine, 1-[ 1 -(3-benzyl exymropineyl) -
1,2,3,4-tetrahydroquinoIine-2-y|nethyl]1f7£2-(2,2,2-trifluoro- :

et hoxy) - phenyl ] - pi perazi ne, 1-[ _

1- (3-benzyl oxypropi onyl)-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yl net hyl ] - 4- (4-i ndol
yl)- piperazine, 1-] .

1- ( 3- hydr oxsffrcopdavalyated y: 3Ganera tLirday ¥ModgliPacddune- Repehtat MepbirestAhdysis of

(2,2,2-trif ot - - ph,ber azi ne, . . . .

1- 1- ( 3- et K%ﬁ%“%‘?o‘g@‘é%%ﬁt?%‘?‘f%Y,Pﬁfd{%g%sr%éwﬁ%q%ﬁbﬁeﬁ Fifestsy paisgf Yatianes of ndo

lyl)- pi per@aitrast Varidbles: [ni3h¢ figmeqiatypsre ppofiyd ds % changes versus the basal values.

1,2, 3, 4-tetrahydroqui nol i ne-2-yl methyl | -4-(4-indolyl)- piperazine, 1-[

1-acetyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl ] - 4- (4-i ndol yl ) - pi per azi ne,

1-[ B. Results: _ _ -

1-(4-nDrphoIinocarbony%)-l,2,3,4-tetrahydrqu|noI|ne-2-y|nethyl]-4-(4-|ndol
- pi per aA e course of the effects of the administered doses of the tested compounds is shown in

yl)- pi per agiefen ses of

L el OPERARes AhRIMhe dourfpcind of BRLRNY 10 10leh BP3 Fighd Bo Povea tafeda >t Y

1- (1- cycl ohiesanesaptthebladfor vehinexopdci, vifibut ity et oo hiiter oy presiuhy | ) -

4- (4-indo|¥l - iperazine, _
1-(3-hyd :%pionyI)-1,2,3,4-tetrahydroquinoIine-2-y|nethy|]-4-(4-|ndo

1-1

l'yl)- piper@giecontrary, the oral administration of 3 mg/ktg of oxa/butyni,n induced a slight, not-

1- (1-cycl ohexanecar bony, 1-6-f| uoro-1, 2, 3, 4-tetrahydr oqui nol I ne- 2-yhnet hyl ) -
4- (4-i ndol yspgmﬁ(ﬁtpbél@c‘ég_aisqa@f BVC in comparison with the control group. Moreover this dose _

L (Lo dimet D 451 RAGARR0 hiodriford sk E AMKELOS Wi Blefolliod HHEPMNbY adfinbefy ' N
ol yl)- pipérazine, 1-(1-ethylam nocarbonyl-1,?2, . .

3, 4- t et r ahywhre giualhithesnstatBtiydllysidiyfidantiFighre Do |yl ) - pi perazi ne, WD 03/031436

PCT/ EP02/ 11282 -180 _ _
1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) -4- (1-i soqu
i nolinyl)- Example 95: Inhibition of stereotypy (rhythmic forepaw treading) induced by SOH- -

DPAT in rats (post-synaptic antagonism)

A. Method:

The inhibitory effect of 5-HTjs-receptor antagonists on stereotyped forepaw treading
induced in rats by subcutaneous injection of 8-OH-DPAT was evaluated by the method of
Tricklebank (Tricklebank et al, Ewr. J. Pharmacol., 117: 15, 1985) with minor
modifications as described below.

Male Sprague-Dawley rats [Crl: CD° (SD) BR] weighing 150-175 g from Charles River
Italia were used. The animals were housed with free access to food and water and
maintained on a forced 12-hour-light/12-hour-dark cycle at 22-24°C of temperature. On the
day of the experiment, the rats were placed singly in clear plastic containers, 10-15 minutes
before administration of the vehicle or compounds to be tested. For evaluaion of
antagonistic activity after oral administration, the compounds were administered 0.5, 1 and 4
hours before induction of stereotypy by 8-OH-DPAT (1 mg/kg subcutaneously).
Observation sessions lasted 30 seconds and began 3 minutes after 8-OH-DPAT treatment

and were repeated every 3 minutes over a period of 15 minutes.



pi per azi ne,

1- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ) - 4- ( 2- net ho

xyphenyl )wWopBpanusdi ne, PCT/EP02/11282

1- (7-benzofuranyl)-4-(1-cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydro

qui nol i ne-2-yl net hyl ) - pi perazi ne, 1-(2-E#hyl but anoyl -

3, 4-t etrahydroqui nol i ne-2-yl met hyl ) -4-(4-indol yi)-pi perazi ne,

1- (1-cycl ohex- 3-enyl carbonyl -1, 2, 3,

4-1 et r ahy droguinekbng- & H8GkbOk 1fubdr | %'n

(1- cycloheptéﬁ%carbonyl ?ZBS 4ltgtra hﬁ%ﬁ#ﬁgg ﬁyﬁﬁ%%ﬁnkﬁf%?Pﬁyﬁndo
yl ) - pi pervgsi mded, and the intensity was scored usmg an intensity scale in which: 0 = absent, 1 =

S S ponehARRCR LR dhus Jicfer € SARMBLAMLA e ARSI L fided o
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net hyl ) - 4- actvifsadol yl ) - pi per azi ne, 1-(1-cycl
ohexanecar bonyl - 6-tri fl uoronet hoxy-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) -
4- (4-indolyl)-piperazine, 1-[
1- (3- benzylBdesaps: opi onyl ) - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ] - 4- (4-ind
olyl)- pip
1-(3-ainin W&ﬁ“@ﬁﬂe shoymdn flaple:3 Jihsterraelts demppcate. thatthe pympound of Bxappley | ) -
pi perazi ne,j  afkerd dtal Mkﬁhié{rzﬁ& f a dose of 1 mg/ke, exhibits significant and long-lagti -
1- ( 3- net hyl aran nopr ogl onyl -1 n20 3a 4osteé)t ranﬁy roea(w h%mlgrrl\lelcan aﬁ OI}%]] ng post
pi per azi ne syllappc 5-HT; A-receptor antagonist activity. The results obtained after oral admlmstratwn
oyl pb HgRAELPRRARKI) T nfhidils' GBIV HAR 5155 2nie B Mbharta
1- (4-i ndol ykhib#s (sigmificanit nagiarchmplete InldbiBiod - s ttha hythipagui woltbne- Bowtk nefidry| | -
p|pera2|ne
1- ( 1- cycl oRERHHEPBoMRreds thetamA dope of G fhreppitionira PERyar Aevaidel axtiyifiiet iyl 1 - 4

- (4-i ndol ykje ofdeP@b@BOIMAs tested, after oral admlmstratlon of a dose of 10 mg/kg, exhlblted
1-(4-indolyl)-4-(1- yrrolldlnecarbonyl 2,3, 4- tetrahydrqu|noI|ne -yhneth
yl)-pip er agnﬁ@anwwgalamg@omwmm &II%@ceptor antagonist activity.

1-
I
1-
I
1-



-181 1-(6-brono- |
-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoIine-2-y|nethyl)-4-(4-indo|y|)-

pi per azi &0 030§3€ycl ohexanecar bonyl - PCT/EP02/11282

3, 4-tetrahydroqui noline-2-yl methyl) - 4- (4 fl uoro-2-

met hoxyphenyl ) - pi per azi ne, -175-

1- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- net hy
| -4-indolyl)- piperazine, 1 -(1 -cycl ohexanecarbonyl -

1, 2, 3, 4-tetrahydroqui nol i ne-2-yl met hyly x4y ghenyl pi perazi ne,

1- (1- cycl ohexanecar bonyl - 1, 2, 3, 4- t et r anydroqui nol i ne- 2- yhnet hyl ) - 4- (2- et hox
yphenyl ) - pi pergdbitfn of forepaw treadm mduced by 8-OH-DPAT i in rats( ostsynapti

1- (1- cycl ohexanecar bonyl - % dro i nol i ne-2 ? hyl") - 2 82 5-

di i net hoxyphenyl ) - plpera2|ne go““

1- (1- cycl ohexanecar bonyl -1, 2, 3, 4- tetrahydrqu|noI|ne-2-yhnethy|)-4-(2,3-dih
ydr o- benzofuran-7-yl)- plpera2|ne,

1- ( 1- cycl ghexanecarboryt—34—2-34tet+akydregureH-re—2— ety —4-—(5-fluor
0-2- net hdxyEaepgnnd piloer ablose, 1-(1-cyc I&hénhlhémrdidm;dpaw tpeading

3, 4-tetrahydroqui nol i ne 1)) - 4- thylpheny - plpera2|

1 (1- CyC| ghexanecarbot |(-%’lJ.g,i?\é,’|ETOI)y et rah‘y'dﬁQUl ot ||ci% yl re h‘y’l ) Q-?l ( 2
triquorowEkhylphenyl)-p|perp2|ne 91 91 96
1-(1-cycl ghiex carbonyt—=1, 2, 3 A4-tetTahydrogur ot rne=2=ytmethyt)—=24=(24=di c
hli E)r op%en\ I%’If‘ @aﬁnpr azi ?’/19, 1 1)/0(6 Ll 100 g " 98 \
1-(1-cyc|cﬁﬁx@pecarbor | -1, 2, 3, 4-tjet r ahyidr oqui pol i ne-2-yhnet hyl ) - 4 ( 2- hyldro

xyphenyl ) {;pi perazi ne,
1-(1-cycl ¢ rl xahecarbondyl -1 15)1 3 4-tletr ah\?ﬁr oquihol i npg%-yhnpf hy| )-91?- (2-1 qopr
opoxyphen;Q;Alplpera2|ne, '10 100 100 100
é:g}-ﬁ%fo?g §necarbory| ﬁ)B 4-tetraq%grqu|1o||negf-ynnetnyl)iéb(z-rluor
1-(1-cyc|0ﬁé&hhecarbo yl -1, 1, 3, 4- tlet r ahy.tlr oqui hol i ne92-yl net hyl ) 16D (2, 3-{di m
et hyl - 4- |ndolyhﬁx@npaﬁﬁaine

n nn\ll \ nl ner Q'll na
f




1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (2-chl or
0-5- fluorophenyl)-pi perazi ne, WO 03/031436 PCT/ EP02/11282 -182

1- (1- cyclwbaegasmsear bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2- y| weTgpol/11828% 5- f | uor
0- 2- inethyl phenyl)-pi perazine, 1- [(2,3 -dihydro-1, 4-benzodi oxi n-5-yl)]

-4- (1-cycl ohexanecar bonyl -1, 2, 3, 4- -176-

t et rahydr oqui nol i ne- 2-yl net hyl ) - pi perazine, 1-(1-cycl ohexanecarbonyl-1, 2,
3, 4-tetrahydroqui nol i ne-2-yhnet hyl ) - 4- ( 2-
trifluoromgtpgyyghenyl) - pi perazine, 1-(1-cyclohexanecarbonyl-1, 2,
3,4-tetrahyﬂgoqurnoline-2-y|nethyl)-4-(4-f|uoro-2-

i net hyl phenyl ) - pi pe ne, .

1-(1-cycl oﬂéxane%g?rrg@%ﬁ%‘,”?,g&eﬁep&alr%Oﬁri} ra(%qui nol i ne- 2-yhnet hyl )-2, 5-di chlo
rophenyl ) - pi perazi ne, '

1- (1- cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl ) -4-[4-f | uor
0-2-(2,2,2- trifluoroethoxyphenyl)]-pi perazine,

1- (1-cycl ol exanecar bonyl - 1, Ry 3, 4- t et r ahydr oqui nol i ne- 2-yhnet hyl ) - 4- (2- pyri m
i di nyl)- piperazine, YS 2

1- (1- cycl ohexanecar bonyl -1, t et rahydr oqui nol i ne-2-yl net hyl ) -4-(8-quino
linyl)- piperazine,
1- (5-chl oro- 2- cyanophenyl ) - 4-
| i ne-2- yl met hyl) - pi perazi ne,
1-(5-cyano-2-rethoxyphenyl)-4-(Aﬁeycﬂohexanecarbonyﬁ;l,2,3,4-tetrahydroquin
ol i ne-2- yl nethyl)-piperazine )

1-(1-acetyl -4-indolyl)-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne
-2-yl nethyl)- .pi perazine, 1-(1-cycl ohexanecarbonyl-1, 2,
3,4-tetrah§ﬂ%®a€inoIine-2-yhnethy|)-4-(7-indonI)-piperazine,

1- (3-cyano-4-indol yl)-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-
2-yl met hyl ) - pi perazi ne, .

1- ( 1- cycl oRexEREEHRD GRS | or imoressubstitaenis gelegter fiopb hy dragen. 15hbalpgan atame and. gj f

| uor obenzyly)aroxy, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, phenyl, substituted phenyl, heterocycle,

\ehe 2ﬁpbéﬁ§?53?§,3,4-tetrahydroquino

substituted heterocycle and NR3R4 groups wherein each of Rz and R4 independently

represents a hydrogen atom or an alkyl, acyl or alkoxycarbonyl group;
R, represents one or two substituents selected from hydrogen atoms and alkyl groups;
Y represents a CH; group or a bond;

. Qrepresents a carbonyl, thiocarbony! or sulphonyl group;

A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

dialkylamino, arylamino or arylalkylamino group, each of which is optionally substituted,;

nis 1or2;

O

o

X represents an amino moiety selected from 7~ , \_/ and -N(Rs)-CH,-

wherein Rs represents a hydrogen atom or a methyl or benzyl group and W repreéents a



pi per azi ne,

1- (2- bronobenzyl ) - 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yh
net hyl ) - wopanaushe, PCT/EP02/11282

1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yhnet hyl )-4-(2,5-dif
| uor obenzyl ) - piperazine, WO 03/031436 R@T/EP02/ 11282 -183 -

1- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 1- napht
hyl ) - pi perazi ne,

1-(7-bromos4-indal.yl)-4-(1-cycl xahe Ny} <1, 2 - rahydr i nQl,i ne-
2 y1 ety PO paitogsreato BY % CRE SRS HERT Bl B b0 "y When S

3, 4- t et r ahyghre@uisno hitfge 2yt et RyCH; ¢(C¥) ¢(O0Hh e e perag] Me frolp 4-B
dioxepin-G-%%%ipiperaane,

1- (2- chl or bsiey1o)the W iingglomdhexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-y
hnet hyl ) - pi perazi ne,
1-(1-cyc|ohexanecarbonyl-1,2,3,4-tetrahygroquinoIine-2-yhnethy|)-4-(6-ineth
oxy-2- pyridyl)-piperazine,

1- (1-cycl ohexanecar bonyl - 1,2, 3) 4- t et [/ahygdr oqui nol i ne- 2-yl net hyl ) - 4- (2, 5-di c
hl or obenzykyhen i REREHIEY, \_ > or \_/ grou}[), Z represents a bond, an oxygen or

1- (4-i ndol yl) - 4- (1- pi peri di nocar bonyl - 1, 2, 37 4-t et r ahydr oqui nol i ne-2-yl net hy
| ) - pi per azp#Hphur aforp or a CH,, CHxCH,, CO, CHOH, OCH,, NH, NHCO or NHCONHCH; group,

;i' l(o 2; 332/322%89 hORBekerts 7Ny ceh,! BIEr Pk BB RE NSt st 2 Afes Y1) -
1-(1-cyc|oh@xﬁmem@nneMyﬂaBdﬂhdnrbx&mzA$ﬁ4mmémﬂqmmqmambinoIine-2-yhnethyI)-4
-(4-indolyl)- piperazine, 1-]

1- (3-acetyl am nopropi onyl)-1, 2, 3, 4-t et rahydroqui nol i ne- 2-yl net hyl ] - 4- (4-ind
ol yl)- pipetRpt Beafoteshid, B represents a monocyclic or bicc:;/clic aryl %r(_)up or a monocyclic_or

1- (3- car bai noyl am nopropi onyl)-1, 2, 3, 4-t et rahydroqui nol i ne-2-yl methyl ]-4-(4
-indol yl) - b@y@@@ﬁqrﬁ@{clqea@ of which is optionally substituted;

1-[ 3-bi s(acetyl am no) - propi onyl ] -1, 2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl } - 4-
(4-indolyl)- piperazine, 1-(6-chloro- | -cycl ohexanecarbonyl -

1, 2, 3, 4-t ebr alwy dexagptiomet,i nBasPergdmet hiloxide; ( 4eystallimey [pmm, hydrate, solvate or

pharmaceutically acceptable salt of such a compound.

2. A compound according to claim 1 in which R; represents a hydrogen atom.

3. A compound according to claim 1 or claim 2 in which Ry represents a hydrogen
atom. |

4. A compound according to any of claims 1 to 3 in which Y represents a CH, group.

5. A compound according to any of claims 1 to 4 in which Q represents a carbonyl
group.

6. A compound according to any of claims 1 to 5 in which n is 1.

7. A compound according to any of claims 1 to 6 in which X represents a 1,4-piperazin-

di-yl group.



pi per azi ne,
(R)-1-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yhnet hyl )-4-(1-m

et hyl - 4- woddolyl4pé pi perazine, (2)-1-] PCT/EP02/11282
1- (4- hydr oxycycl ohexanecar bonyl ) -1, 2, 3, 4-t etrahydr oqui nol i ne-2-yl net hyl ] - 4-
(4- indolyl)-piperazine, (E)-1-] -178-

1- (4- hydroxycycl ohexanecar bonyl )-1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ]
-4-(4- indolyl)-piperazine, WO 03/031436 PCT/EP02/11282 -184 1 -(1

- cycl ohexagecar ho - 7- - . . .

130t ot ahy o bumobi Bk o el T in whieh Z repiesepis fbond o o e

1- (1- cycl ohexanecar bonyl - 6- phenyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ) -4

-(4-indolyl)- piperazine, 1-(1-cyclohgxanecarbgnyl -2

3 & hyar o) Kol DABSIRIEARR 2eqordiDe S RaSE SRMEL Joo B (e A represents a cyclohexyl

1-(1-cyc|o?§%?necarbonyl-8-nethoxy-1,2,3,4-tetrahydroquinoIine-2-yInethyI)-
yl

4-(4- indo - pi per azi ne,
1- (1- cycl ohexanecar bonyl - 6- hydr oxy- 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ) -

4- (4-indol yl)- Ri ' ( Bz .= GY.LCl : z .
e O s D S R
met hoxypheagyl gropp pe s didynkc heterocycle, each of which is optionally substituted.

1- (1- cycl ohexanecar bonyl - 8- hydr oxy- 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yhnet hyl ) -
4- (4-indolyl)- piperazine,

1- (1- cycl ohexan@acashpdind- £cbRidpy to blafn 3104 it i@ BIrestens| 4 Bendolyl bELIWI ) - 4

-(4-fluoro-2- methoxyphenyl i perazine, 1-[

: enyl ) -

1- ( 3- cyanafihsdisberso ﬁmﬂ&@kﬁﬁggﬂwéirahydroquinoIine52-ylnethyl)]-4-(4-indoI
yl)- piperazine, 1-(5-chloro-

- cycl ohexanecar bonyl -1, 2, 3, 4-t etrahydr oqui nol i ne-2-yl met hyl ) -4-(4-fl uoro- 2-
i net hoxyphéhyl ) Apiopgwand aeording fo-addilnol(oin which B represents a phenyl group substitited

;n(3t4;1 IO )r(l ; :) E g%ﬁ)e é]rtz?io%rle y %ﬁ’r‘ %ggsﬂtidtﬁe}ltest sreﬁzg%grg&l{l A 063 AN Wb s 4t % I:t&lggyr, 0-2-
trifluoromethoxy and 2,2,2~trifluoroethoxy groups.

13. A compound according to claim 12 in which B represents a 2-methoxypheny! or 4-

fluoro-2-methoxyphenyl group.

14. A compound according to claim 1, which compound is one the following:
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,
(H)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahy droquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
(-)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxyphenyl)-
piperazine, ]
1-[2-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-yl)-ethyl]-4-(2-methoxyphenyl)-
piperazine,

1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-
(2,2,2-trifluoroethoxy)-phenyl}-piperazine,



1-(7-chl oro-

| - cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yhnet hyl ) - 4- (4-fl uoro-2

- met hoxywbengsiudpi per azi ne, PCT/EP02/11282

3-benzy|-I-(1-cyc|ohexanecarbony|-1,2,%ﬁ6-tetrahydroquinoline-2-ylnethyl)-p

i peridine (upper TLC Rf di‘astereoner), 7

3-benzyl -1-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yhnet hyl )-p

i peridine (lower TLC Rf di astereoiner),

1- ( 4- chl orio¢ieyictdhegprRyypbemc-flucte-l ;T 4-tdtmhpdraqunalitsshylmethy?)-8[%- t et r ahydr oq

ui nol i ne-2- yl et hyl) - pi pe az'ine, .

1- ( 5- chl or(@:22-#} FQ‘)’E)‘P?E‘HEIJ)‘P%‘Q’WJ(I’}P‘?{%IFG’Ghexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui n

ol i ne-2- vl feth ' bres 1 WEhRIBRUSIAB6-2REhe iy /- 2-triflifoethoxy)-

1-[4-(2,1}3g§§ﬂ¥gpﬁ?§%%gggF§F)]-4~§%-cycloheigﬁﬁcggbo%§§§§,2,3,4-tetrahydro

qui nol i ne-rhenyil-pipetazite, pi per azi ne,

1- (1-cycl ghgxanecar bonyl .- 13,41 : L 1l 138 2 ALET ])-4-(2-et hox

y-4- i uo(rjldglﬁ ﬁ’;T/‘F _oapgx 18@%61!,‘:5,3‘}4 rte%aﬁfcﬂé@fn?cﬁiﬁ'e @Oj;/lhﬂﬁ'ly% A tjf@tj}y

1- ( 1- cycl ahaxapetakpeshenyll-ptheazitet et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- (2-i neth
r

g-)i( %’ El.fl;: y 2 |y g]ir‘l &iéﬁ)&g’gﬁ?gﬁ@a{oglgnggg &%J%'&%Wm‘&aﬂ}%&-}’lﬁlg‘fl‘%’_lb%-l[%ﬁ%f%—)tr_lﬂl}?r9: et ho

xy-4- ind g ;
1-(1-cyc|§%§§§%£g§§gg%$?$??%,3,4-tetrah drqquinoline-Z-yIzfthyha-4-(2-pyraz
inyl)- pi p]e[bﬁ—bgl,zyloxypropionyl)-l,2,3,4—tetrahy roquinoline-2-ylmethyl]-4-(4-indo )-

1- (2-cyano-.4- ni.t rophenyl ) -4-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol
i ne-2- th%P%%?y%piperazine,

1-[ 4- ( 2, 1, Bfbennpiadipaasibysil)-1,28:4-tetrelychatuincdine Ceplivothyll-4t[22, 3, 4- t et r ahydr oqu
i noline-2- _vylniethyl)-piperazine .
1-(1-cyc|dﬁé%%ﬁ@%ﬁ?%%ﬂgﬁgfgﬁpgﬂ%b?@??%hydroquinoIine-2-y|nethyl)-4-(2-netho
Xy-5- tri fi_Ho(pin@ﬁfoayﬁrg?@aylg.h;zgj,m@ét@h'ydte uinoline-2-ylmethyl]-4-(4-indolyl)-

1- (1-cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4-[

1- (1, 2, 3, 4piperezin&hydr onapht hyl )] - pi per azi ne,

1-[1-(3-isopropoxypropionyl)-1,2,3 ,A-tetrahydroquinoline-2-ylmethy1}-4-(4-indolyl)-

piperazine,

1-[1-acetyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl] -4-(4-indolyl)-piperazine,
1-[1-(4-morpholinocarbonyl)-1,2,3 ,A-tetrahydroquinoline-2-ylmethy1]-4-(4-indolyl)-
piperazine,

1-(1-cyclohexanecarbonyl-1 ,2,3 A-tetrahydroquinoline-2-ylmethyl)-4-(1-methyl-4-indolyl)-
piperazine,

1-(1-cyclohexanecarbonyl-6-methoxy-1,2,3,4-tetrahydroquinoline-2 -ylmethyl)-4-
(4-indolyl)-piperazine,

1-[1-(3-hydroxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl] -4-(4-indolyD)-
piperazine,

1-(1-cyclohexanecarbonyl-6-fluoro-1,2,3 ,A-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine, 4
1-(1-dimethylaminocarbonyl-1 ,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-(4-indolyl)-
piperazine,

1-(1-ethylaminocarbonyl-1 ,2,3,4-tetrahydroquinoline-Z—ylmethyl)—4—(4-indolyl)-piperazine,



1-(7-chl oro-2, 3-di hydro- 1, 4- benzodi oxi n-5-yl ) -4-(1-cycl ohexanecar bonyl -

3, 4- tetrahydroqui noli ne- 2 ylnethyl) pi per azi ne,

1- (1- cyclwbhesasmsar bonyl - , 3, 4-t etrahydr oqui nol i ne- 2-yl| metrapb)/128% 4- pyri d
yl ) - pi per azi ne,

1- (1- cycl ohexanecar bonyl -1, 2, 3, 4- tetraHﬁQrqu|noI|ne 2-ylmethyl)-4-[4-(6, 7-
di r et hoxyqui nazol i nyl )] - pi per azi ne,

1- (4-fluoro-2-i et hoxyphenyl)-4-(1-cycl ohexanecarbonyl -6-nitro-1, 2, 3, 4-

t et r ahydr aquidyelohegmacatbdrsi- |?)4—I€€tlf@. @édfifioline-2-ylmethyl)-4-(1-iso ulnohn

1-(1- cycloﬂggggecarbonyﬁﬁ?' ﬁ te??ah%drqu|n%llnéHE s % YX (1- et hyl
- 4-i ndol yPIRCI3ser azi ne,

1-(2-bromg y@ rge{?n%%gl .14.2 i@z&%@&gﬁﬁmﬁeﬂ.ﬁ%myl>l4 &-thefiokfineAy.dr oqui n

o-line-2- perazi
1- (4- chl opipefidinet hoxyphenyl ) - 4 (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui

T 2 TR A A5 Y R R4 30 BE ORISR ik

, 4- t et r ahygheggitienol i ne- 2- yl met hyl') - pi per azi ne,

1- (1- cyclohexanecarbo -1, 2, 3 4-t et rahydroqui nol i ne-2 Ylnethyl) 4-(4-fl uor
0-2-i- prépé 9:1}()}71% Hetraly gdroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,

|1_ g 1| ﬁég : 3@@8@%%-2%%%1 arbofyl S, 243 UGLE AL BRI Bty U PRI y-4- (7- met hy
1- ( 1- cycl plpereaimecar bonyl - 1 2,3, 4-tetrahydroqui noline-2-yl nethyl)-4-(2-nmetho
Xy- phenoxy),; piperidine

[ 6-(5- ace%(iﬂll'-cgglf’ﬁ? é?ﬁﬁcﬁlrb‘iny(}}c% %’ﬁé%téﬂlé’glé?ﬂﬁl&'ﬁwe% ybneéh}ﬂ) tdt tnéq‘i’%)r oqui nol i ne- 2
-yl met hyl pipdrazind; f | uor o- 2 met hoxyphenyl ) - pi per a2| ne 1 [

1- cycl ohexanecar bonyl - 6- 5-di et hyl i soxazgl - K t et rahydr oqui no
li - ne- 2- 9/<wﬁlypfnta@perhowld@2 dade Wﬁl@ﬁ—‘y?y lﬂﬁt@é}"é‘ﬁﬁ@ olyD-

1-(1-cycl P%@f(‘&ﬁl%car bonyl - 7-inethyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl et hyl ) -
4-(4-fluo - et hoxyphenyl ) - pi per azi ne,

1- (1 cyclbﬁéﬂanav&ﬂ6@h¢mﬂﬂ&ﬂépqwhomm£2Shmﬁhﬁ&ﬂéhyubbdhmp@hmwe 2- ylnethyl) 4

-(4-Tluor ?—(E—mdolyl)—é‘r-(l-pentanoyl~1,2,3,4-tetrahydroqumo1me—2-ylmethyl)-p1perazme
1-(1-Cyclohexanecarbonyl-6-trifluoromethyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-
(4-indolyl)-piperazine,
1-( li—cycl ohexanecarbonyl-6-trifluoromethoxy-1,2,3,4-tetrahydroquinoline-2-yImethyl)-4-
(4-indolyl)-piperazine,
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piperazine,
1-[1-(4-cyanophenylsulphonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,
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1-(4-aminophenyl)-4-( 1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperazine,
4-(3-chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine, |
4-(2-chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-pyridyl)-pyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-thienyl)-pyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahy droquinolin-2-ylmethyl)-2-phenylpyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2,4-dimethoxyphenyl)-
pyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(3-pyridyl)-pyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3 ,4—tetrahydroquinolin-Z—ylmethyl) -2-benzylpyrrolidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,5-dimethoxyphenyl)-
piperazine,

1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-furyl)-pyrrolidine,
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1-cyclohexanecarbonyl-2-{N-[2-(4-indolyloxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
1-cyclohexanecarbonyl-2-{N-[2-(8-quinolyloxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
1-(4-chloro-2-nitrophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-
ylmethyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-trifluoromethyl-4-
quinolinyl)-piperazine,
4-(1-benzimidazolyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxyphenyl)-
piperidine, '
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-dichlorophenyl)-
piperidine, '
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-pyridyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-quinolyl)-piperazine,
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methoxyphenyl)-piperazine,
1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-6-
methy!l-2-ylmethyl)-piperazine,
1-[1-(4-chlorobenzoyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-[1-(benzo[1,3]dioxol-5-ylcarbonyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-
fluoro-2-methoxyphenyl)-piperazine,
1-[1-(2-chlorophenylacetyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(1-methyl-3-indolylcarbonyl)-1,2,3,4-
tetrahydroquinolin-6-methyl-2-ylmethyl]-piperazine,
1-(1-cycloheptanecarbonyl-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
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1-(3,3-dimethylbutanoyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-
methoxyhenyl)-piperazine,
1-(1-cyclopropylacetyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-
methoxyhenyl)-piperazine, |
1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahy droquinolin-2-
ylmethyl]-piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(2-furoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-
piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethy]-piperazine,
1-[1-(4-cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-[1~(1-acetyl-4-piperidinylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(2-thienylacetyl)-1,2,3,4~ tetrahydro quinolin-2-
ylmethyl]-piperazine,
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1-(1-isoquinoliny1)-4-[ 1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine,
1-[1-(3,3-dimethylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl}-4- (1 isoquinolinyl)-
piperazine,
1-[1-(2-cyclopropylacetyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1-isoquinolinyl)-
piperazine,
1-(1-isoquinolinyl)-4-[ 1-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-
piperazine, ‘
1 ~(2-furoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1-isoquinolinyl)-piperazine,
1-(1-isoquinoliny1)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-yImethyl]-
piperazine,
1-[1-(4-cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl] -4-( 1-isoquinolinyl)-
piperazine, '
1-[1-(1-acetyl-4-piperidylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy!]-4-(1-
isoquinolinyl)-piperazine,
1~(1-isoquinolinyl)-4-[ 1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-
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1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(2-furoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine, ‘
4-[1-(4-cyanobenzoyl)-1,2,3 ,4-tetrahydroquinolin-2-ylmethyl]-1-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine,
1-(2,3-dihydrobenzo[1,4]dioxin-5-yl1)-4-[1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(3-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
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tetrahydroquinolin-2-ylmethyl]-piperazine,
4-[1-(1-acetyl-4-piperidylecarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-1-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine, :
1-(2,3—dihydrobenzo[ 1,4]dioxin-5-y1)-4-[1-(2,2-dimethylbutanoyl)-1,2,3,4~
tetrahydroquinolin-2-ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(1-trifluoromethylcyclopropanecarbonyl)-
1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine,
1-[1-(bicyclo[2.2.2]oct-2-ylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine,
1-(1-cyclopentanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(4-fluorobenzoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
1-[1-(benzo[1,3]dioxol-5-ylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine,
1-(2,3-dihydrobenzol 1,4]dioxin-5-yl)-4-[ 1-(3-phenylpropenoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine,
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1-(2,3-dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-[3-(4-fluoropheny])-propenoyl]-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1~(3-methyl-2-thienylcarbonyl)-1,2,3,4-

| tetrahydro quinolin-2-ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(3-furoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[1,4]dioxin-5-y1)-4-[ 1-(2-methyl-3-furoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl}-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-[5-methyl-4-(1,2,4-triazol-1-ylmethyl)-2-furoyl)-
1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(5-methyl-4-isoxazolecarbonyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine,
1-[1-(4-acetyl-2-pyrrolecarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-
dihydrobenzo[ 1,4]dioxin-5-yl)-piperazine,
2-{N-[2-(2-methoxyphenoxy)-ethyl] -N-methyl-aminomethyl} 1-(3-methylbutanoyl)-
1,2,3,4-tetrahydroquinoline,
1-(3,3-dimethylbutanoyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl } -
1,2,3,4-tetrahydroquinoline,
1-cyclopropylacetyl-2-{N-[2-(2-methoxyphenoxy)-ethyl}-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(2-pyrrolylcarbonyl)-
1,2,3,4-tetrahydroquinoline,
1-(2-furoyl)-2- {N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
1-(4-methoxybenzoyl)-2-{N- [2-(2-methoxyphen6xy)-ethyl] -N-methyl-aminomethyl}-
1,2,3,4-tetrahydroquinoline,
1-(1-acetyl-4-piperidylcarbony!)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-
aminomethyl}-1,2,3,4-tetrahydroquinoline,
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1 -(2-thienylacetyl)-1,2,3,4-
tetrahydroquinoline,
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2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(3-thienylacetyl)-1,2,3,4-
tetrahydroquinoline,
I-cyclobutanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl } -
1,2,3,4-tetrahydroquinoline, |
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(4-phenoxybutanoyl)-
1,2,3,4-tetrahydroquinoline,
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-phenylsulphonyl-1,2,3,4-
tetrahydroquinoline,
1-benzylsulphony!l-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethy1}-1,2,3,4~
tetrahydroquinoline,
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(2-methylanilinocarbonyl)-
1,2,3,4-tetrahydroquinoline, ‘ '

- 1-(t-butylcarbamoyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline ‘
1-(1-cyclohexanecarbonyl-5-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-
triluoromethanesulphonyloxyphenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-isopropyl-
4-indolyl)-piperazine,
1-(6-tert-butoxycarbonylamino- 1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)—4-(41ﬂuoro-2-methoxyphenyl)-piperazine, ‘
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methoxymethyl-

- 4-indolyl)-piperazine, . |
1-(1-cyclohexanecarbonyl-2-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine, ,
1-(1-cyclopéntylcarbonyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]}-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(6-amino -1 -cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
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1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxy-4-
methylphenyl)-piperazine, |
1-(4-benzo[1,3]dioxol-5-ylmethyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-
2-ylmethyl)-piperazine,
1-cyclohexanecarbonyl-2-{N-[3-(2-methoxyphenoxy)-propyl]-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
1-cyclohexanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl} -
1,2,3,4-tetrahydroquinoline, _
4-cyano-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-
piperidine,

4-benzyl-1-(1- cyclohexanecarbonyl 1,2,3,4-tetrahydroquinolin-2-ylmethy!)-4-hydroxy-
piperidine,

4-benzyloxy-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2 -ylmethyl)-plpendme
4-benzoylamino-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine, |

4-acetyl-1-(1- cyclohexanecarbonyl 1,2,3,4 tetrahydroqu1nohn-2-ylmethy1) -4-phenyl-

piperidine,
1-(benzo[1,3]dioxol-4-yl)-4- (l-cyclohexanecarbonyl-l 2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine,
2-{N-[2-(3-chlorophenoxy)-ethyl]-N-methyl-aminomethyl}-1-cyclohexanecarbonyl-1,2,3,4-
tetrahydroquinoline,
2-{N-[2-(4-chlorophenoxy)-ethyl]-N-methyl-aminomethyl}-1-cyclohexanecarbonyl-1,2,3,4-
tetrahydroquinoline,

2-{N-benzyl-N-[2-(2- methoxyphenoxy) -ethyl]-aminomethyl}-1- cyclohexanecarbonyl-
1,2,3,4-tetrahydroquinoline,
I-cyclohexanecarbonyl-2-[N-methyl-N-(3-phenylpropyl)-aminomethyl]-1,2,3,4-
tetrahydroquinoline,
1-(4-cyano-2-trifluoromethoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-
tetrahydroquinoline-2-ylmethyl)-piperazine,

1-(1-cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinoline-2-ylmethyi)-4-(4-ﬂuoro'—2-methoxy—

anilino)-piperidine,
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1-(3H-1,2,3-benzotriazol-4-yl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
yIme“chyl)-piperazine,
1-(1H-1,3-benzodiazol-4-yl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine, :
1-cyclohexanecarbonyl-2-{N-[2-(2-pyridyloxy)-ethyl]-aminomethyl}-1,2,3,4-
tetrahydroquinoline,
1-cyclohexanecarbonyl-2-{N-methyl-N-[2-(2-pyridyloxy)-ethyl]-aminomethyl}-1,2,3,4~
tetrahydroquinoline, .

1-cyclohexanecarbonyl-2- {N—methyl—N- [3-(2-methoxyphenyl)-propyl]-aminomethyl }-
1,2,3,4-tetrahydroquinoline, - '
4-benzoyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-piperazine,
1-(1-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-3-oxo0-4-
phenylpiperazine, ‘ o
1-(4-fluoro-2-methoxyphenyl)-4-(1-hexanoyl-1,2,3 ,4-tetrahydroquinoline-2—y1methyl)—
piperazine, A

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-pentafluoropropionyl-1,2,3,4-
tetrahydroquinoline-2-yimethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[1-(3,3,3-trifluoropropionyl)-1,2,3,4-
tetrahydroquinoline-2-ylmethyl}-piperazine,

(Z)-1-(2,3 -dihydrdbenzo [1,4]dioxin-5-y1)-4-[1-(4-hydroxy-cyclohexanecarbonyl)-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine, and
1-(1-cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine.

15. A pharmaceutical composition comprising a compound according to any of claims 1
to 14, or an enantiomer, diastereomer, N-oxide, crystalline form, hydrate, solvate or

pharmaceutically acceptable salt of such a compound, in admixture with a pharmaceutically

acceptable diluent or carrier.



