04 APR 2005 -1 TITLE OF THE | NVENTI ON Het erocyclic conpounds for ubké APR
treatment of disorders of the urinary tract FIELD OF THE | NVENTI ON The
invention relates to conpounds having affinity for serotonergic receptors,
pharmaceutical conpositions thereof and uses for such conpounds and
conpositions. BACKGROUND OF THE | NVENTI-ON I n manmal s, m cturition
(urination) is a conplex process that requires the integrated action of
the bl adder, its internal and external sphincters, the nuscul ature of the
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conpounds that act directly on't scles, such as flavoxate, a
from the sacral spinal cord. A simple voiding reﬂex is tnggered by sensory nerves for pain,

temperature and distension 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-




spasnol ytic drug (Ruffman, J Int. Med. Res. 16:317, 1988) which i alsm 2005
active on the PMC (Guarneri et al., Drugs of Today 30: 91, 1994), or
anticholinergi c conpounds such as oxybutynin (Andersson, Drugs 36:477,
1988) and tolterodine (N lvebrant, Life Sci. 68(22 0 4 APP, 2006 -2 23):
2549, 2001). The use of al-adrenergic -2eceptor antagonists for the
treatment of BPHis comon too, but is based on a different nechani sm of
action (Lepor, Urology, 42: 483, 1993). However, treatnents that involve
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descrlbe as an anta onlst of %_ drenergi c re%gptors i n_Indian g (Ex
Bi ol . festq;g%ngtm 1@511ng 0 le mictygition mechanism. 1-(4- Fluorophenyl 4-(6-

1-aryl - 4rrifﬂlo(~&n§hﬁglgzg§ atté@dhxréf QbR 2-3%&1‘19@ ipelik] A Rfé@@‘ﬁicﬂe%l i §70

described in 121 as having a hypotensive acti Vit
1- Acet yl 9&/38)19(4Ms|cﬁnpetenﬂ¢dmeﬂmme)symsm -emigothirzolef?, #3sdianineling havitigem

Pharm B Rimmn gm%ggglﬁgﬁ%mgégg Structurally conplex N acyl ated
tetrahyd oqui noFInes Ravin onatostatln receptor agonistic or

ant agoni $thhenydelt-(1y2,3,9- tarahydiquhdmbdz y]méﬂ@lpﬁ»p&ﬁﬂ% MO 0dscAB&I’8 adi sah oses a
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;:‘ ? |S?1| '? ;J%O%QE&GWB%E%FCGPEES I”ﬁff’r’ W P4y @%&%ﬂl (ior‘gfs‘?@)-i nventi on
provi des ACQaREWRdSarPRA NG 3 B8 8RRSARNGuineliReb 31) Lt pigeydfes Xs described in
US 3983121 as having a hypotensi\}e activity.
- 1-Acetyl-2,B-(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 or 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
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(CH2)n/ Z-B A- U (I) -3 wherein R3 represents one or nore substituemLQquMS
sel ected from hydrogen and hal ogen atons and hydroxy, al kyl, hal oal kyl,

al koxy, hal oal koxy, nitro, phenyl, substituted phenyl, heterocycle,
substituted heterocycle and NR3R4 groups wherein each of R3 and R4

i ndependently represents a hydrogen aBom or an al kyl, acyl or

al koxycar bonyl group; R2 represents one or two substituents selected from
hydrogen atons and al kyl 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, cycl oal kenyl, aryl, heterocyclic, alkylam no,

di al kyl amiheein ar yl am no or aral kyl am no group, each of which is optionally
substituted; nis 1 or 2; X represents an anmino noiety selected fromc -N W

-NN\- -, and -N(R5)-CH2 wherein R5 represents a hydrogen atom or a
met hylc( (C)Jf&\{I)I beprzséntsgmwar afode \é\iwsﬁﬁreﬁ@eme%tea fré Nehidreben| dntl Og@dpeAt DO and CH,
CH2,

group_ (whe represents a nitrogen atomor a
CH, C(CNhY @e@%ﬂ@# @%@@H@%ogvd@ﬂpaﬂf% @Freuﬁlezylssubatlwér?é§nxldlq%¢r@cmhs| ng
atom ; oguyNidhedNnNeGie Heﬁk?@c%;o%pé WHerdin/ cadh Odépi'lc{i_'%ngxe:%;z Gﬁ?&ﬁ&?deﬁt Ond

an oxygen or sul phur”atomor a 2, CH2CHZ,
" NHCONHCHEepgrsentp 2 hydvegen stomep pe gkkylt, scd or N@(RE})catbldayl goayp, Z represents a
CH2CH2 or CH2O group or Z and B together represent a
2, 3-di hydro- benzo[ |, 4] di oxi n-2-yl group; and -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;

nis 1 or2;

O

/X

X represents an amino moiety selected from  \_7~ \_/  and -N(Rs5)-CH,-
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(COCHjs) group (when W
represents a nitrogen atom or a CH, C(CN) C(OH) or C(COCHj3) group, the group Z-B
attaches to the W ring atom);

when X representsa  \_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(Rs)-CH,- group, Z represents a CH,CH, or CH,O group or Z and B
together represent a 2,3-dihydro-benzo[ 1,4]dioxin-2-yl group; and




except as aforesaid, B represents a nonocyclic or bicyclic aryl gr@ummzﬁs
nonocyclic or bicyclic heterocycle, each of which is optionally
substituted. Enantiomers, diastereoners, N oxides, crystalline fornms,
hydr at es, solvates and pharmaceutically acceptable salts of such conpounds
are also included in the invention. Thé-invention 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 cakdept ac tfovaaideBi repitcsangs @ fmmnocydicpw i clibiagh graupf ar arechnodyehc bhe
conmpound. i s t abol i sed. . The.ter.m " et gbol.i sed”. refers to the sum of the
o1 obesse bieagiateessT fichiet i 1 hpSraRe 6 anged | n < he 11ving 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. Sp&Bpftiosnesnz astereomesuozidesi farystaling cfams) Bydraesat iselyates o apdhe

conpound ; . 1 . i dative
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" catalyse the transfer of an activated glucuronic-acid nolecule to aromatic
al cohol s Thalnvphtiin ascaihclotes setateditds@x yie congoumids, of doimibs] lavihgf the sansautyphhy dr y|
groups. urt her. infqrmtion on t aboli.sm may he,obtai.ned from The
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identified either by adm ni stration of conpounds to a host and anal ysis of

tissue sHwpibelisear dhe fere frséive mtabolits” yefsbniq arbidpgisdhpastivaderivative ¢epati c
cells in_yi ] i t i s lyaoe) 3} » ar e
wel | kno&%hﬂﬁﬁdﬁﬂgcgg?hxﬁﬁg‘?%@éﬁ?f%ﬁﬁg+§%ﬂggﬁtenp%gﬁggtg%%dgﬁg%geﬁgch are
met abol i safers it thehmmbofithe tpooagesse batvahitihe paitiontpo subdenef isfobamggt an thel livimgiot her

enbodi nent, the .ipvention ovides. pharmaceutical .cogpositions i si ng
conpounalbdt T Brish o BRp R R ERS ERE HORY 5t R RanaRTR N R oy R
crystal | body frooies to Bettlicadrefyy &@lorabasmove fead Fagetheitodyl Spaifeai-ghke salts
of such conpounds,_ in adm xture w th pharmaceutically acceg abl e giduents
or carri Broduce)specilispstmugipal. alterations to the compound. For examiple, cytochrome P45

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 generate 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.




In yet anot her enbodi ment, the invention provides the use of at Ie@stAp:p{\ﬁB
compound of fornmula I in an anmount effective for reducing the frequency i
bl adder contractions due to bladder distension by admnistering it to a
mammal , i ncluding a human, in need of such treatnent. Al so, the present

i nvention contenplates a nethod of admgnistering a conpound of forrmula I.
In a further enbodi nent, the invention provides the use of at |east one
conpound of forrmula | in an anount effective for increasing urinary

bl adder g¢apacity by adm ni ring it to mral .. i.ncl uding a hu
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therapy of lower urinary tract synptons, whether or not these are
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attention-deficit hyperactl vity disorders § dru addi cti on, drug
wi t hdr awler, tréatipg thehpbove ligerdessy e eprapoupde g fb@ﬂpvmyn B%a}’el?@f admiggptasgd m
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to the extracellular nmedium b emc yor ocal 'y’ adm ni'stering
to a manaml tepoesmssAngogaubh tlncec@ppmm)is afl tianvaitionf may dorgesusiatedofo dhe
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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, depression, 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;, 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




* structure hav

-6 adm ni stering a conpound of the above formula with the 04 APR
previ ousl y-di scl osed substituent patterns and conbi nations of such '
substituents. All variables: The term"alkyl" refers to a straight- or
branched- chai n saturated hydrocarbon group having from1l to 7 carbon
atoms, and preferably from1l to 5 carbén atons. This neaning is retained
i n conpl ex groups including al koxy, al koxycarbonyl, hal oal kyl, hal oal koxy,
al kyl am no, dial kyl am no, al kyl sul phonyl and aral kyl. The term "al kenyl "
refers t . j.ght. - r - i t )
havi ng f?gﬁggéégk%bgg? %ﬁﬁé?ggg?ggﬁggg@gggﬁgﬁwéﬁ%r0%1 ?%ag&gggg%ﬁ&ggons,
and at | patsdrnoael codbiratiensdiafisdch Stibstithertsn " cycl oal kyl " refers to a saturated
hydr ocarbon ring systemhaving from3 to 10 carbon atons. Cycl oakyl groups
may be no ocypé}cj fused or bridged. Monocyclic cycloal kyl groups
preferabﬁ&‘ﬂgg “rom3 to 7 carbon atons. The term "cycl oal kenyl" refers to
an unsat yhak&eh AR ARt £sthygi0GaaRRed-tHath SHMERRIThyNd¥ArBen Ffoaﬁh&/ihg) 7
carbon atons and at | east one doubl e bond. The term "monocyclic aryl”
refers t&oanl o beaborcatemp.isod peafereblyifioq ko Learbereatpmy s megpnsisgefaingd car hon
atons. TE "hi cycl i Voo asdi € i ygld ;g

0P bbb bR koAb Eichboll, FHRURY DafARE B imiier,
ref ers t diafitidreino nabkydewationg] audyakalloyl. bi cyclic aryl. The term "nonocyclic

het er ocygl e” nea a,saturated, or, unsaturated rin tructure havin from5
to 7 ri ngjhﬁtt‘?}ms agﬁe%i Ii?ﬁer%l?o A Siaehty r?é%faélc%dﬁcg‘?@r g%?%ﬁﬁtefh%({m?% Oﬁ’o?% % car bon
atom  Phefigs feeth e Beabb® MbnmsNaldysdefeRBlydedn 21b i5ragen Adds, aud phldast ohbe term
"bi cyclic heterocycle" neans a saturated or unsaturated ring structure

havi ng f dewpledord” 12 ring atons of which at |east one is a heteroatom that
IS not ageanlan-akpliky ff&¢ (FF sallbidl BatRARoh HilgUdSteRX ¥a4Mb fibint I fOeM and
sul phur. The unqualifred term "heterocycle” refers’to either nonocyclic

het er ocy chmbonr atpine y Ely¢loakyh egrenpsc yalyebe Vagriogivlie, Aused or bridged. Monocyclic

cycloalkyl groups preferably have from 3 to 7 carbon atoms.

2006

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 bicyblic 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 sulphur.

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:




-7 In the general fornmula I, variable A represents an alkyl, alkeqyk,qumms
cycl oal kyl, cycl oal kenyl, aryl, heterocyclic, alkylam no, dlalkylanlno
aryl am no or aralkylanlno group, each of which is optionally substituted.
Sui tabl e al kyl groups include, but are not limted to, nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, t7butyl, pentyl, neopentyl and

1-ethyl propyl. Substituents for substituted al kyl groups A include, but
are not limted to, quorine atonB and hydroxy, cyano al koxy, aryl,

aryl oxy, rapal kox het and o] The

ot ot r 1 o TR AR SRV Sy A Bhiborns RERRLE S0 i ST o R SMRE Y, ) ane
t he pref e, enletabajchoxmkgraﬁmp) i Balkyemne, exylamibbeseagikylpsinsrayolpheaselbfes be
substituted, especially with small substituents such as nethyl,

trifl uor SHebHy PRUGASFWstigldor o, bromo, nitro, cyano, hydroxy, methoxy,
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acetyl, nethylthi o and dinethyl am no 3@oups reférred cyclo gr oups
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pe. sups Ui Bunifiiy P R BERhe RSB s SRENTRROL T A ABURIRRY &1 50

© benzyl), a@ﬂaxyl afaliepeC a@ﬂd;gy, cpﬂaﬂbyll hetemlcikigl sl qﬂmmygro@ss tae |paéﬂa1yed aryl
nethylsul acet cyan rbanoyl and .
A1 Koy BURYY e 85 nat 688 STy ahbionS e BiserSGired ABio xS ek
groups i B&{zyﬂﬁyvrmé grdp€ by aldisebiel Bk ishbitiaded esplaRNY with sﬁéluwb@@tb@fnyl
Sui tabl e ciploalky groups are cycl opropyl, cyclobutyl cyclopent

cycl ohex§¥ch ascipethgh dpflyeromgtiahaiitoye, @H@Obbwm GTi0, 2Cy AN CRYArOR Gus XYThe

f d
I e L e
cyclohexdﬁmﬁmyMnmAgympgroups A are preferably phenyl groups, and these may

be subst | subst tue ) fluoronethyl,
Pruoro.  BIRSRG SloGHS Beps 31 EirkinisimR sxgioRinlbeleyred delessey BB o bpoxy.
but oxy, tHiéryl, B!, Wyhdyzaad 3- Hehtcf[h BUiORIY1 0 Yupsa d@iiNb ,grou@setnlrnwl 419 be and

di met hyl am no groups. Preferred heterocycle groups A inglude

t et r ahy dPEHRgRd, with alley) (esrpsfylfailmrwthylpyyarﬁ&y é?SﬁWaHy bglﬂyay@m.‘/ﬂ)f(s%%?la iyl
o Pho! iRl ol o egack i, L ety thpemgTese
and wi t hcarbamoyl and alkoxycarbonyl (espema ly t-butoxycarbonyl) groups
Suitable alkenyl groups include vinyl, preferably substituted by phenyl or fluorophenyl.
Suitable cycloalkyl groups are cyc}opropyl, 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 dimethylamino 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-triazol-1-ylmethyl, p-tolylsulphonyl, t-



| ar ger groups such as al koxyal kyl, 1,2,4-triazol-1-yl nethyl,
p-tol yl sul phonyl, t 0 4 APR 2006 -8 butoxycarbonyl, dlnethylanlnosulp on9P5
1- pyrrolidinyl sul phonyl, norpholinosul phonyl and piperi di nosul phonyl .

Al kyl am no groups A may include nethylam no, ethylam no, isopropyl an no,
t-butylam no and pentylam no groups. -§he preferred dial kylamno group Ais
di net hyl am no. The prefered arylamno group is anilino, optionally :
substituted with a hal ogen atonror a nethyl group The preferred

ar al kyl am re.b henyl e am.ng_an
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preferabmﬁ;qkman@mqmsmﬂhexyl group. Variable B: In the general formula I,
vari abl e represents a no ycl i r bicyclic aryl group.or nocyclic
or bicycﬁﬁ@”ﬁ@?@ﬁﬁ&?&fenmegEﬁ“@ﬂ“ @HmpsegﬂFWHWHFPQmQﬁ%%¥W%&S@HFD

pref erred,RACKEIAE Rbups. Q‘h@”ﬂ}efeﬁedp heN¥lamitd! groHEYAbi% SHRESAIMhSATHE t h

smal |  substitients such as nethyl, trif uoronethﬁ fluoro, chloro, brono,
nitro, cyeefeed mytmng groumas mrkino, optiereatly, sub%mm(bmi >a habumﬁg@m or a methyl
trifluor h X d

di met hyl gl%%h ?ﬁygrezfe@ecﬁg}aﬁﬂ){l#i’% ?}ettbgu stl IXI{II’H & }lll%\tc 1813%% anldnz" nost
; preferreﬂhaﬁmmmmmmmeﬁKMDﬂﬂQmmbMﬂmmdthgnmnm$qqyemQ nmet hoxyphenyl and

4-fl uorox phenyl Preferred bicyclic aryl groups are
naphthylhéﬁﬁm7&§§éy <%%ﬁ§ 3@%%% At hyl groups. Mbnocyclic heterocycles
sui tabl e for varlable B include furyl, pyrazolyl, pyridyl, pyrazinyl,

pyrimdinyl and thienyl groups. Bicyclic heterocycles are preferred, and
i ncl ude VateklgB:  quinol yl , isoquinolyl benzi m dazol yl ,

2039 DS SRSTABAA A e oGNP ALRIOLIETE e, ) g or o
dlhydro ﬁkh@@mh@@m&@ﬂﬂmﬁﬂkmmgﬁpnymhonhmhunxﬂbmﬂbBuhaywedsubst|tuted Wwith
sl O SHPSroRHED R o S 5 bREBLCR bR, BB |
r epr esentibsafie@isikh #Dinethyl, $ﬁﬂ1§tﬁbﬁ9th§1]’ @Ribro;, Nhidro, bromo, 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 suitable 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[l,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:
In the general formula I, X represents an amino moiety selected from AN

(0]

~

\_/  and -N(Rs5)-CH,- wherein Rs represents a hydrogen atom or a methyl or benzyl




-N W\--/ and -N(R5)-CH2- wherein R5 represents a hydrogen atom oroam%&
or benzyl 0 4 APP, 2006 -9 group and Wrepresents a bond, a nitrogen ato

or a CH CH2, C(CN) C(OH) or C(COCH3) group (when Wrepresents a nitrogen

atomor a CH C(CN) C(OH) or C(COCH3) group, the group Z-B attaches to the
Wring atonm). The nost preferred of the2se is that in which W represents a
nitrogen atom nanely 1, 4-piperazine-di-yl. Variable Z: r-~o0 -NW-NNIn

the general fornmula I, when X represents a or group, Z represents a bond,
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hydr ogen epk&@Bhts MR gBE atofh, hRE 114§Perazily di-pgen atom it preferably
represents a single substituent whi ch may be in the 5-, 6-, 7- or

8-position, but is preferably in the 6-position. Wien RL is other than a
hydrogean;lg ?t is preferably a fluorine, chlorine or bromne atomor a
hydr oxy, y trifluoronethyl, nethoxy, trifluoromet ho>gy nitro,
" phenyl, or am no group. Other variables: R2 is preferabl hydr ogen at om
but may be a nethyl group. Variable n is prefergbly 1. Qy—@referably
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previously indicated, the invention further provides pharnmaceuti cal

conposi t rapr@ent&@ﬂvpnd gnrtgiygemm@bmd ateavotrig CHheClge ity &0, (GO Q@CH2.0NHan
t |
cet ve mGOpF RERIPRIRLD, ellupOBH e, 50R B i fed A Bhdh & BB 0
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phas maceut C@Lyd%o LA ARY A% BELHI%, eRLO Uty iEgdttses:  such as a

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 R, 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




sweetener, a preservative, a dye, a binder, a suspending agent, a(J4APR2m
di spersing agent, a -10 colourant, a disintegrator, an excipient, a ‘ 6
| ubricant, an absorption enhancer, a bactericide and the like, a
stabiliser, a plasticizer, an edible oil, or any conbination of two or nore
of said additives. Suitable pharmacedtd-cally acceptable carriers or
diluents include, but are not limted to, ethanol, water, glycerol, aloe
vera gel, allantoin, glycerine, vitamn-A and E oils, mneral oil,
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synt heti & B¥S: such as acaci a, tragacanth, vegetable gum sodium al gi nate,
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" t he | i kephosghate,aleketalde sihemithalgileagpd solketahcl ude, but are not limted to,
bentonite.. Suitabl e dispersing and,.suspendi ng, agents include, but .are not
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pol yvi nyl pyrrolidone and gel atine, Suitable edible oils include, but are
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Exanpl esQf.afddiftd al additives include, but are not limted to, sorbitol,
talc, stearic acid and dicalcium phosphate. The pharnmaceutical conposition
may be f Switabletlisthtegsatonsiincludss dye afeomatdimitadcte, atardhadyicktas cormppthich, metpkul es,
bol uses, C@ﬁl\%jsgrasar LE Qr%te?)si?ntﬁ&qe%uinll e PaL ﬁiget.eral sol utions, sterile
parenteral " suspensions, ’Sterl parenteral emul sions, elixirs, tinctures,
met er ed 8eitabdo | lulgricahts qinclids,pbaty ire ndt djpsitedan@osddam oldite] RpdEGMOKteatare] ces or
suppositories, The unit dosage forns. may be used for. or renteral,
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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




i nhal ation or insufflation, transdermal patches, and a Iyophilizedol.ApR2006
conposition. In general, any delivery of active ingredients that results
in systemc availability of such ingredients can be used. Preferably the
unit dosage formis an oral dosage form nost preferably a solid oral d 4
APR 2006 dosage; therefore the preferrEd dosage forns are tablets, pills
and capsul es. However, parenteral preparations are preferred too. Solid
unit dosage fornms nay be prepared by mxing the active agents of the
present i nvengi Wi td cal | pt ahl e rri.er d any ot her
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a honogempeeutrdiiprdpuradons art pefacditve agents of the present invention is
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sol uti onS* 613l cohol s, e.g. ethanol, propanediol or glycerol. Additionally,
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m xture of the various solvents nentioned may be used in the present

i nvent i ohimited. 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




A transdermal dosage formis contenpl ated by the present inventiorotqg:.;g2006
Transdernmal forns may be a diffusion transdermal system (transder mal
patch) using either a fluid reservoir or a drug-in-adhesive matrix system
O her transdernmal dosage forms include, but are not limted to, topical
gels, lotions, ointnments, transnucosali2systens and devi ces, and

i ont ophoretic 0 4 APR 2006 -12 (electrical diffusion) delivery systens.
Transder mal dosage forns may be used for delayed release and sustai ned
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pharnaceg%%?ﬁ&kﬁg ition or unit dosage forns of the present invention
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dosage forns conprising an_effective anmount of the resent |nvention may
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palmitoyl residues.

The pharmaceutical composition or unit dosage forms of the present invention may be
adtﬁinistered 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% Bd. 616-638, 1986, W.B. Saunders Company,
and patients affected by any physiological dysfunction related to impairment of 5-HT;x
receptor function. Such dysfunctions include, without limitation, central-nervous-system
disorders such as depression, anxiety, eating disorders, sexual dysfunction, addiction and

related problems.




treatnent of neuronuscul ar dysfunctlon of the lower urinary tract gl ﬂﬁ?
by E. J. MQ@iire in "Canmpbell's UROLOGY", 5a' Ed. 616-638, 1986, WB.
Saunders Conpany, and patients affected by any physi ol ogi cal dysfunction
related to inpairnment of 5-HTIA receptor function. Such dysfunctions
include, without limtation, central-ngrvous-system disorders such as
depression, anxiety, eating disorders, sexual dysfunction, addiction and
rel ated problenms. 0 4 APR 20W-13 As used herein, the term"effective
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factors SBRSRed AierHg 2od sgppmition Keprtastingt Y avtind 25886 i on,
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of experi tal units or Subjects at ea point in the nmatrix. The exact
anount t dhddosage 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




adm ni stered to a patient wll vary depending on the state and sevp{igps %s
the di sorder and the physical condition of the patient. A neasurable
anelioration of any synptomor paraneter can be determ ned by a person
skilled in the art or reported by the patient to the physician. It wll be
understood that any clinically or stati4stically significant attenuation or
anelioration of any synptom or paraneter of urinary tract disorders is
within the scope of the invention. Cinically significant attenuation or
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form

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 o.;-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
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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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The conpounds of the present invention may al so be useful for the OfoeﬁiRnﬁﬁé
of central nervous system disorders due to serotonergic dysfunction.
SYNTHESI S OF THE COVPOUNDS OF THE | NVENTI ON The conpounds according to the
i nvention may generally be prepared as follows: Scheme 1 2 A-QL HI N
(CH2)n."'~ X-Z-B -16 The conpounds of tige invention are obtained by direct
condensati on of conpounds 1 with conpounds 2. Wen A is alkyl, cycloal kyl,
cycl oal kenyl, aryl, heterocycle, (di)alkylamno or cyclic amino and L is a
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prepared by conventional procedures well documented in the literature and
very wel IoT R¥ifrrmiso apddels adhalagen atqmy thisestepy s (opREEALHR reaqtion be#E & out
as usual 5t af ﬁ&{ﬂ,t bfioARING or (c%rlgimogl HIYRE! RATFHHUMEDN aft] amine 1.
tetrahydrofuraﬁ or toluene) 1 n the présence of an organic ‘or 1norganic
base, su€lkeneslly,r ihet vgidanhlnader adi icompreoyigllyeaailiblen items @ arepprspanad skrvenger
at a temperature, in the ra of hetween -.20C and.the r X 0O h
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"~ carried gkilled Antthe arpr@asdesatiod i@ caerdensi sguagenih dneagotic solvent (e.g. a
di cycl ohexyl.carbodiim de or diethyl cyanophosphonate), optionally in the
pr esence SBPTIEAE] ST A eHERRFOREEr 1OIRER) i Bk PESER/ 4 gESanic of inorfanic

4-di et hyhanipRRY &l IgnRE OMMOP%?WAI%&,@S d3£QRbE keavng@Pat PRIPLIafur®”
chlorinated solvent (‘e.g. N, N-di net hyl'f ormam de or chloroform at between
-10 andirnthe @&ngalobbetiveen—20°Cland th@rglluReftbe solygnt. 205- 218 (1962); Doherty A
M et al | shi hara Y. Chem Pharm

Bul . 307" SRS 2 1GaopG A b (ke PRl o pElrafie it i

esters Opreagicdesof sdc hc@ﬁleﬁirég\l- sp&ti nied. dydigyshstegylsarbodiinNdacydr  diethyl

i m dazol i des) can be_isolated and further reacted with conpound 1 to be

t r ansf or fEanophosphonate), 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. et al., 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 (I) 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
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group or deprotationo(and agdatioa)rifoo expnyle comqqmrrdeﬁl)amﬁlqmphséwé ot projectdemind
group 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 compounds 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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This hydrogenation can also be carried out using nascent hydrogen generated by sodium,
lithium or potassium metals and a lower alkanol, e.g. methanol, ethanol, propanol, n-
butanol, 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, E.D. Heterocycles, 23, 731, 1985; D. E. Portlock, US 4,461,896; Renaud, A. et ai,
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. diphenyl 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 bei

reduced to the corresponding 1,2,3,4-tetrahydroderivatives (8) by the same hydrogenation
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which, in turn, can be converted into haloderivatives 10 by standard halogenation
procedures (SOCl,, PBr; or others) or by Mitsunobu reaction (R. Nagata or carbon
tetrachloride, triphenylphosphine | and a chlorinated solvent or others, between room
temperature and reflux). The compounds 10 can be reacted through classical nucleophilic-
substitution methods, very well-known to those skilled in the art, with the appropriate
amines to afford compounds 1. The compounds 10 can also be used in the homologation
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 triacetoxyborohydride or sodium cyanoborohydride followed by
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to the aitheeompaindelerchetryY 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 Ed., 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 CaBHy4 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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turn, can be selectively reduced by methods known from the literature (e.g. lithium
borohydride, sodium borohydride in alcohols or water, sodium borohydride-lithium chloride
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 CCly, 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 afford compounds
1. 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 in a
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 intermediates for the synthesis of compounds (I) where R, 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. 5, 1527, (1995)).
Compounds (I) where R; is aryl or heteroaryl can be obtained by very well known Suzuki
coupling of compounds (I) with R=Br. The chemical procedures are very well documented

in the experimental part.
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include N-derivatization of the esters with chiral compounds, separation by chromatographic
column or fractional crystallization or hydrolysis of the diastereomeric-acid mixture
followed by fractional crystallization and deprotection (M. Paglialunga et al, J. Chem. Soc.
Perkin Trans. 1., 596-600, (1976)). Alternatively direct fractional crystallization of the salt
of the N-protected acids 8 with optically-active bases can be performed (D. E. Portlock US
4.461.896).
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 ethoxycarbonyl piperidones) to afford compounds 4-aryl or
heterocyclopiperidinol which can be dehydrated and reduced or deoxygenated to cdmpounds

14. Alternatively, N-protected piperidones (e.g. carbobenzyloxv and tertbutoxycarbonyl or
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Figure 2. Time-course of BVC and 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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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 CHC1;
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 cbmpound.

"H-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-Indolyl)-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 (WO 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




Figure 2. Tinme-course of BVC and MP changes in rats after oral 04 APR 5
adm nistration of vehicle (circles) or 3.0 ng/kg of oxybutynin (squar es}m
Data are expressed as in Figure 1. 0 4 APR 2006 -27 EXAMPLES The foll ow ng
exanples illustrate the invention but do not limt it. 'H NVR spectra were
taken at 200 MHz in CDC13 unl ess ot hermgLse specified. The main
abbreviations used in the exanples are as follows: CHCL3 stands for

al cohol -free chloroform THE stands for tetrahydrofuran, Me stands for

OV 31 e GORREAPREP BT i o tobrepab oo oo d) O 2% orthe BT

di i sopr opyhgsuad! am ne, TEA stands for triethylam ne, NBS stands for
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or omehkre be 8, 03 g46tt Ehpdundr®I¥io3ahi SYEDIPEATRWANE dycheRhtdaiyPf 0. 13
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1-(4- Ind tetrah dro%lglnomeZQ/Imath ) - pi perazi ne

(OorrpouncH (6) Q@O@%ﬁ(@d@bﬁ 85-PAS4md 16). 2025285 (- §), Bridcd-34 fm.pgiher azi ne
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Alternatively, the compound of Example 1 can be prépared 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.

"H-NMR (8): 2.65-2.96 (m, 4H), 3.28-3.42 (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)




poured into 20 m of water and extracted with ethyl acetate (3 X 50:41,&,:,;}'&&
organic layer was dried on anhydrous sodi um sul phate and evaporated to
dryness. The residue was purified by 0 4 APR 2006 -28 flash chromat ogr aphy
(petroleumether - ethyl acetate 7:3) to give 0.08 g (32% of the title
compound. 'H- NWR (6): 1.45-1.75 (m 11201), 1.85-2.00 (m 1H), 2.45-3.10 (m
8H), 3.20-3.60 (m 6H), 6.50-6.70 (m 4H), 6.90-7.05 (m 2H), 7.05-7.20 (m
3H), 8.25 (bs, 1H) c¢)

5 O GISTRES R b P LR LSRR O e 0
fo 55C hnberonitr r?ﬁﬁgz%‘*g"f;?‘*ﬁi?? f‘ﬁlﬂ“‘“m(fﬁfm’mﬁﬁlaumﬁu s vaohed W th
(6] unde 8

a 5% aqudBeRerdieyt &gﬁﬁ Cat@{;gbafaﬁ SepARisg iwnglttretlﬁers apd gvashgd wathgmethamolofhgat er |

The or 9a@bl@eﬂtaeye%revaﬁrét@@aﬂ@d@éﬁ%%sﬁﬂ@ tROFUsHITL Sk RIKRL §p WiBSAiciAYRRRERLSd tO
dryness and the resid urified by flash chromat ography (di chl or onet hane -
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) AI ter nat isydiliy, smﬂsimte;oﬁllmemdnd)fevEp(c&meﬂ enlvaran. Mhe p:rrecp:amd myifielieby dlaklowi ng

rocedure | ndol yl.).- 4- (qui nal i ne- 2- | azi ound
D0 A T xtetsErdsh Xr‘?’ﬁ]‘lﬁﬁn&ﬁ%‘%}hgﬂcé‘gf%ﬂ?% g U o b A TN

1- (4- i ndedetitle-coRippgi®zi ne (2.65 g) in DM (4 m) was heat ed at 120-130C for
3-4 hours. After coollng to roomterrperature the mxture was diluted with
wat er ( 56- 66-(Cyclohganceaghanyk | 2dxbtetrabuirequinolingd-vmethsbided-ndelsldi et hy|
ether (3 aergl) washed vvlth vvat er dr| ed on SOdI um suI phate and
filtered; &S0l id residue was dissolved in dichl oronet hane, washed wth
wat er, d ﬂyetbhemesaafmnyﬂmlduhdmat@ ral) dvak iatldeglrte . solliien oH@hinpechdoBy@R2xg)l ayer s

Tach onp et og i SERGRndhare TR0 Bl a8 L Cunber BB Ry Al °F o™
give 2.83 lgmes?&%)mefg 4t ol eSigeefiure OHP eddGin mlﬂtufﬁ@dvasdwashk& Nth(\ﬁs)odlum

2.65-2.96 28-3.42 4 3.99 2 6.51- 2 6. 98
cgromde (pH 3 '8) and the oréna.mc l;_)?lase was dried on |_s%cfhum sulphate ﬁl’gerlgd anl_(?

evaporated in vacuo.

The crude was purified by flash chromatography eluting with toluene-acetone 8:2 affording
241 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-Indolyl)-4-(1.2.3.4-tetrahydroquinoline-2-ylcarbonyl)-piperazine  (Compound
D) .

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 ml) at 0°C. The reaction mixture was stirred at room temperature for 3 hours.
It was diluted with H,O (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




7.18 (m 3H), 7.48-7.61 (m IH, 7.61-7.89 (m 3H), 8.07-8.28 (m (SH)AF@)st
1-((4-Indolyl)-4-(1, 2,3, 4-tetrahydroqui nol i ne-2-yl nmet hyl ) - pi perazi ne
(Conpound 1B) 04 APR 2W6 -29 A mixture of Conpound IC (2.87 g), PtQ2 (101
ng) and acetic acid (50 m) was hydrogenated at a hydrogen pressure of 15
psi (103455 pascals) in a Parr apparatjgs at room tenperature. The catal yst
was separated by filtration and washed with nethanol. The solvent was
evaporated at reduced pressure, the residue was taken up with

di chl or onet hane 0 d al kal.j.njse ith 1IN sodiu r0|de H> 8).
The aquoBDEeRE et e teslie i PRRIRLPE Beh P E AP En Bt B

combi ned efHaRriGAE &Y 6 SiveRI Ry (ISP e titkQipowsd| phate, fil tered and

evapor at q:d in vacuo. The crude was purified by flash chromatography

el uting thNHVIBI (éhlloﬁ(bh@@ ban &), 20k hah on, Bi), 3.7003.90 (e, ZH)23.2§-3. 36(BAHof  t he

| yret hyt EEST b B e S b b O DR 7 dnt SRR ) v
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di chl or onret hane 3 oId to OC und L I oger ek . After 2-3

hour s of h%t ir
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sodi um sul phate, filter evaporated in vacuo. The crude was purified

by flash(@® &t ddHaphynle latiOPGgThe tswutl@n wap acieed ofer 18hcz1r,af:¢cd¢djahg>on2 41 ¢
81 ¢ t I I from
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Al t er nat boleligh tvhe extracthe weivhmadl Ot} @B&nlp,udne‘d @dscdhmcsh]phatbymd I‘eysﬁ(ﬁahthcﬂ @at i on
from MeCN affordin the ur, itle nd Al t.ernat i ndIBcan
be. pr opal GO g1e F el Eeg Al OB e BUttoAt gptoleai Ste

1- (4- 1 ndgtoyhg 146 éw%(ﬁl ng‘49%)@hﬁfért@1@lébmﬁb1hﬂae 2-vl carbonyl ) ni per azi ne
(Conpound 1D TEA (0. 48 ) and di et hyl cyanophosphonate (0.53 nml) were

added to a sti rred solution of 1, 2,3, 4-tetrahydroqui noline-2-carboxylic
aci d (0. 534.0) cbhokaf a3 ) 2RbLRAN A0S 0fife- 5 nethyl) 4 (4-indoly])

piperazine |

and

(-)-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, CHC15)

Ex. (-)-1 ap: - 147° (¢ = 0.57, CHC153)

The compound of Example (+)-1 was converted into the corresponding
monomethanesulphonate salt by conventional methods and, after crystallisation from
1-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




g) in DWF (24 nil) at OC. The reaction mxture was stirred at roongé4 APR 2005
tenperature for 3 hours. It was diluted with H20O (300 m) and the white
precipitate which formed was filtered and dried on sodi um sul phate by

di ssolving in CH2Cl 2, and the solution was evaporated to -30 dryness in
vacuo. The residue was purified by flagh chromatography eluting with
petroleum ether - EtQAc 1:1 to give 0.7 g (58% of the title conpound.
"HNWR (S): 1.60-1.90 (m 1H), 2.10-2.25 (m 1H), 2.70-3.00 (m 2H),

3.20-3.3 4H), 3.65-4.10 4H), 4.40 (dd, , 50 (s, ,1

6.51-6.7 -(é-ﬁycm@f%an@ I -éé,%‘;ff@t%hy%@@élneé%ﬁmet >-‘hf12-methgxyphenk>')ﬂ)-
1-((4-In R;e}ﬁgﬁlﬁ- (1, 2, 3, 4-tetrahydroqui nol i ne-2-, 1~yl) - pi perazi ne (Conpound
113) 1 Bor ane- di net hyl sul phide (0.21 m) was added to a stirred solution
of Conmpound ID (0.25 g) in THE (5 m) at OC. The solution was refluxed for
L hour, 6pOb e ARSI BEN, A LA bodupaiyr at ed so uti on
of ammonirunichitorrde. The resuitrng solrutron was extracted wwth CH2A 2 (20
m ), dri @He title somipamdswdsgirepaeedasddesarited fat €dmpoundvidt substifitieg -esindolyl)was

R
© (1) - 1- (1okbslaRRepBN REAMB AN pdirodeidn ét}feﬂbmﬂlhé&fa@amérl@ diie thé-titl e @inkpolund

(4-1indol yl : gi perazi ne and " (-)141- Cycl ohexanecarbonyl -1, 2,
3.4-tetr qui nol i ne- 2-yl met hyf-4-(4-indolvl)- piperazine The racem c

conpound 1,Qf l,€01 subj 80hHt AT t ogs

(it ral pa S TP 25002 26 B PBER Y1y SR R4S (PR U AT RNy o1 o
m/mn; KH), 748358 halH)783+Vg7% (e 3HNB.@hanl imneHs: Ex. (+)-1 aD: + 142 (c =
0.5, CHCL13) -)=1 ao. - 147 (¢ = Q.57, CHC13) Th pound of Exanpl e
(+)-1 wad) convdt: FHEO e oRd g Ao Hiphttiat e salt by
convent i gghpdi@libeys and, after crystallisation from i-propanol and

m xtures of T-propanol-water 4:1, 1:1 and 1:4, showed a DSC nel ti ngi3 peak of
143C. 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 (6): 1.48-1.67 (m, 1H), 1.80-1.99 (m, 1H), 2.47 (m, 2H), 2.51-2.67 (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-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-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), 7.08-7.29 (m, 4H)

Example 3




Simlarly, after crystallisation fromm xtures of ethanol-water 4:¢4 Ag
and 1:4, it showed a DSC nelting peak of 151 C. Exanple 2 0 4 APR 2006 qu
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl ) - 4- ( 2- met ho
xyphenyl)- piperazina a)

2-f 4- (2- Met hoxyphenyl ) - 1- pi per azi nyl nmeg2hyl | - qui nol i ne (Conpound 2A) The
title conpound was prepared as described for Conpound 1C substituting
1-(4-indolyl)- piperazine with 1-(2-nmethoxyphenyl)-pi perazine. Purification

was carri el ut i etrol eum et her - et hyl
acetate lﬁg (? t)& yﬁ?’égxatnﬁc h?m{ym%girr%graﬁg&}&{u 2 r}gyly\nﬁé] ): 2.69-2.86 (m
4H), 2. 9@-thethbx{phengliipipetaziite (s, 2H), 3. 97 (S 3H), 6. 79 7 04 (m 4H),
7.49-7.58 (m 1H), 7.63-7.79 (m 3H), 8.03-8.21 (m 2H) b)

1- (1, 2, 3, 4- Tetrahvdr oqui nol i ne- 2-yl net hvl ) - 4- (2- met hoxyphenyl ) - pi per azi ne

(Corrpouna 213) [§1p ,Aglhﬂfl,et?aﬁy&%ﬁu19@§@ﬂ?ﬂ-&%l]tﬁg-ﬁﬁﬁﬁx%§nﬁf—gﬁ%ﬁ%fniebEd for

Conpound 1B (step e Starting from Conpoun I'nstead o npound | C.

The crudéCampound3iA)i ed by flash chromatography eluting with

di chl

oy 1. aGoRgnR SRVHEMBtat i leduttnladiibetnbl CofiRRGUR b 2 By RO, )
2.72- 2 @8m( T 2-@yinQirRPH ART]-4- (ﬂ—méﬂ‘lbxylﬁleﬁﬁl)-@lpﬁﬂiz(nm(US|-3),9833L29§)11(sféad 38,

4.56-4.7 7 6, 83-

1- (1- Q/CZJB%@%HQ) i béﬂxﬂ <Fidg 3*5% PBFiHEhy BY o&a%hnoﬁ%a%g@aw rFRRtRg ) wih

(2- met ho¥yRResethdHeRBEBFION93: -’ﬂt‘@gﬁvbt)'1@5?‘1@%}%@&@&&1@:&%&&)5@% sed by the
alternative acyl ation procedure (ste described for the conpound of

Exanpl e HINMRt(hd - Frdb3 G@nﬁdhﬂcﬁlzwz ﬁgxf&él;l 208-2phreuHd), 303-3.4hen, 4DHude was
rified C h t t :
8 |uc|hl Ior o?ré?nﬁo’afng ﬁem’aﬁ%? ES g@%ﬁggaﬁ%g%v\ﬂ%ﬁ%@%%t}s 8 738? 6%96%)5 15

af f or di ng) t hel{241-€yclohgxanedrtondl- V2.3 Mefrahylibodmolinel@o/l)-ethyl]-4-

2-methoxyphenvl)-piperazine

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 1N
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]-l-piperazinylmethyl]quinoline  (Compound |

4A)




1H-NWVR (6): 0.86-2.00 (m 11H), 2.02-2.21 (m 1H), 2.25-2.81 (m %-BAPRZOUB
2.92-3.16 (m 4H), 3.81 (s, 3H), 4.99-5.21 (m 1H), 6.81-8.04 (m 4H),
7.08-7.29 (m 4H) Exanple 3 0 4 APR 2006 -32 1-[2-(1 -Cycl ohexanecarbonyl -
1, 2, 3, 4-tetrahydroqui nol i ne-2-yl)-ethyl]-4- (2-nmethoxyphenyl)-pi perazine a)
1-12-(1, 2, 3, 4- Tetrahydr oqui nol i ne- 2-yl3s-ptyl | - 4- (2- net hoxyphenyl ) : pi perazin
e (Conmpound 3A) Conpound 3A was obtained in the manner described for
Compound 1B (step e) but starting from

1-[2-(2- |noI|n | ) - ethyl] 4- (2- met ho phe i per gzi US 3,983,121
i nst ead fps pobtdmed g t f! ?K/ég @%ﬁ’ ‘Bg"“ln éﬁ@eéﬁegvratdgg%phy)
el uting I . ez t he
title co“n%ggrllégj(QEZQEgﬁ&%% 1.54- Zﬂggée%m?e ﬁ|_1|§%eﬁidﬁ @2&%‘?}&;{ I—I)%je 1%71:1673 2. 97
(m 4H), cBde wagpadfiqdhy chroglagrgwhn@lu(tmg witH)petrgleg ether-ethi aceites5:43,
114), 6. 7.09 (m 6H) b) 1-[2-(1

- Cycl ohe>§<0 12%%%6%1@%&1@151@8%; et rahy(/dr oqllji) nol)i ne[ 2- §/I )-ethyll-4-
(2- met hokmmlﬁnxs)zpwmqm nH)‘Bh(m 3.27 (18, 4O POUrs 289 s4.89 (4, HE, G&&I7081(Inpwi ng
the alternative ac | at i on ocedure (st f) described for the conpound of

Exanpl e #H3t %47 ﬁ%; 7y G &8 cﬁfr(&l 34 &% gﬁél (8f2Hcompound 113. The crude was
" opurifi edn%vm Ce.(PY¥ 34 2D QIRLIRH AR IHE 1919 b bLidludbélloxy)-phenyl]-

di chl oronet hane- net hanol " 94:6, thenwih e€thyl acetate-2ZN nethanolic
anmoni a 9&9@,@&@@2@2&1@ 13 g of the title corrpound as a solid containing

| oh box d | ved
hC i ol re Aty Rame o S prad ab SRt Yoh CPReb L B el f iR RS Y
Thg or gam'omppaﬁd 4M/aﬁst@ﬂlcﬂg:dgglpfsﬁal il angrhcu bmﬁaﬁas pﬁnﬁé&bﬁﬁaﬁnﬂnoxﬁmag@plh& ed at
E g) ucg 8 ugggglgtgmc%io%#gth@%etégﬁ g% ?/:)ﬁo %{véq}eem ~o0 (g%(l%rrpoun 3. 8|7+ (Ng/!?
e Q/CF%Mr@b Fetsohfl e, B0 L4200 an,yﬁ%badp% -0y 248N 4D
(2,2, 2-tgighluny QELARXY h7 RN W 1Bl R8T 341918, 4.56-4.76 (br, 1H), 6.48-6.67 (m, 2H),
6.85-7.09 (m, 6H)
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),
4.39 (g, 2H), 4.99-5.20 (m, 1H), 6.84-7.28 (m, 8H)

Example §
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 CCly (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




a) 2-[4-[2-(2,2,2-trifluoroethoxy)-phenyll-I-piperazinyl methyl]guimeldqre
(Conmpound 0 4 APR 2006 -33 Conmpound 4A was obtained in the manner deSCI’IgB%
for Conpound 1C (procedure d) but using
1-12-(2,2,2-trifluoroethoxyphenyl)] - pi perazi ne instead of

1-(4- i ndol yl)-pi perazine. The crude vwgs purified by flash chromatography
eluting with petrol eumether-ethyl acetate 55:45 to give the title
conmpound (88% . 'H- NWR (6):2.60-2.83 (m 4H), 3.06-3.27 (m 4H) 391(5

2H), 4.40 <§ Zﬁgtraﬁ) e§a8poZatec? aﬂ reduc':_eDd pr7ess4u?é TEZ érﬂ}le V|V_25 punPed by %ag

8. 03-8. 2&“
1- (1,2, 3c14roffﬁ’édg?dibh9| Rl WAk g&r(ﬁelﬁlll eBleRYthyt doefate 8212 t@piveel &4 bHair@edexy) - phe

nyl | - piperazine (Conpound 4B) The title conmpound was prepared as descri bed

f or Conp®tndctiB7t sr(bY:émfrtbe Bt)le saepaupAgnd 244 obsiavamepteriil nst ead of

Conpound 1C.The crude was purified b%/ I{bag&?hrorrat ography eluting with
t8 m, ZHnpound (61 % "H NWVR

di chl or orﬂétNMRe@héﬂHa(mﬂH)Wﬁ@ﬂ@ (i, 9H
(6) 14321 %,2%_22-0(3_

1) 6. 4geininom 2t 6.85.7.00 (m 6H o)
" 1-(1-Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr ogui ngl i ne met hvl)
(2,2, 2-t Gopp ;P%tam?édwﬂre prepet detmided iy (t:‘?‘{lﬂ"élnécﬁﬂl:p@aﬁ’fﬁd\)\‘i&sd) bt

synt hesi | for
t he corrpgﬁﬁdfl % %ertﬂﬂh&%etﬁbiﬁgﬂ @ﬁ};llgﬁltp@%fy‘%lrégl}sggad fB fg%@%&oﬁgﬁng%gﬁﬁﬁg{% ead of

Conpound Cmmpomh?e 5év um&ead/a@f @cnlﬂdrpmdthmlﬂumlohsm Tl @m@ogaam@yﬁed i digstwi t h

6 ( doc Srof{iEicpf) Milin GGty LN iy 641G SRR Goiblig VP o
gLnD g(—l)amgsiz);/@g313(m 4H), 4.39 (g, 2H), 499520(m 1H), 6.84-7.28 (m
1- (1- Cyclphavrnegar.&0DRE (H; thl,czf@s-i,zB (B, 413, 93@@@(}4!!4[1@1!4}@;3858177@9 hyl)-4

2- (2,2 trifl th h
o B oD, BT Gt Al TG, BB BRI o xt ur e of

6- {1 uor 0;2- ey Y09 bierclidn Bhoq ik b Aty A1EY A 2% Bhoddshy 214 (10

phenvll-piperazine (Compound 5C)

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




m) was refluxed for 5 hours, then additional NBS (0.825 g) was ao@édqf&mgws
the m xture was refluxed for 5 hours. After cooling at roomtenperature,
the solid was separated by filtration O 4 APR 2006 -34 and the filtrate
evaporated at reduced pressure. The crude was purified by flash

chromat ography eluting with petrol eum¥ther-ethyl acetate 85:15 to give, as
a first eluted product, 0.71 g (17% of the title conpound and 2. 13 g of
starting material. 1HNWR (8): 4.71 (s, 2H), 7.36-7.65 (m 3H), 8.00-8.19

(m 2H) 6- Fléjor 0- 2-

{4-12-(2,F522P159 £ | uor oet hoxy) - phenyl ] - 1- pi per azi nyl net hyl } -qui nol i ne

( Conpound-[pIBEKabRMeYY- BB3 Wastralyiaiqundlihe 2 yeethipnage- descri bed for
Compound 1C (procedure _d) but . using

1- [ 2- ( 2, £2:2.21tiflporgefheyep tESAML-PIREFTOS - pi per azi ne i nst ead of

1- (4-indol yl)-piperazine and Conpound 5A instead of

2-chl or onet hyl qui nol i ne. The crude was purified by flash chromatography
el uti ng Whe kitlp eompdvadrwastshathesised \fbllewing deenl@rnitivoagyilationtpnecetiine|desasibaghound

(80% . 6): 2.,67-2. 86 4 . 05-3. 26.(m ~4 : S , 4.41
Cor iy, T . Sorbpufia R it Ty GHE9 By i sl Bhoun 98 i By o
) ZH% ( c) I Compound 1B and using 2-ethylbutanoyl clzhloride instlead of cylclohexanecarbonyl chlori(%el.
1-((6-Fluoro-1, 2,3, 4-tetrahydraqui noline-2-yl methyl)-4j2-(2,2,2-trifl uoroet
hoxy) - pﬁgﬁy -emas@ila%%éy %@%h%ﬁwﬁaosr@hw%ﬁ% Pt P@%ﬂlﬁﬁw&w@w@&? ed as
descri begshenhaGrmoMpdud Bdfinagsie e) starting from Conpound 5B instead
of Conpound 1C. The crude was purified by flash chromatography el uting

ith petngl heer : ke ; 79 .
1 B BRGS0 B P e, e S BN 19
2. 63- 2. 94H),M2%Hp4 (m38HR 2922624 (m, 48) 4.43 (81 28), SV FiP9 {h), 118, G37-049 (2t ,
4.41-4.6g,(br, 1H), 6.37-6.54 (m 1H, 6.61-6.79 (m 2H), 6.88-7.11 (m

6H) d)

1- ((1- Cycl ohexanecar bonyl - 6-fl uoro-1, 2, 3, 4-tetrahydr oqui nol i ne-2-yl nmet hyl ) -
4- 22-- (2,2,2-trifluoroethoxy)-phenyl]-piperazine The title conpound was
synt hesi ¥&ampl T owi ng the alternative acyl ation procedure described for

t he conpeynds ( _ G d 5C i nstead of
Corrpound(?ﬂgﬁ Mﬁ%e u gm\%/gsls’%ﬁ’?it%%agggﬁgﬁ%?gééh@%@%% ggrgg%%? eluting with
pet r ol eutnfluoroethoxy)-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 (g, 2H), 5.06-5.21 (m , 1H), 6.88-7.08 (m, 4H), 7.00-7.18 (m,
4HT)

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




ether-ethyl acetate 7:3 affording the title conpound (92% . Mp. ésGpr 2005
"HHNMR (8): 0.80-1.99 (m | IH, 2.00-2.17 (m 1H), 2.21-2.77 (m 9H)
2.91-3.12 (m 4H), 4.40 (g, 2H), 4.98-5.22 (m 1H), 6.83-7.16 (m 8H) 0 4
APR 2005 -35 Exanple 6 1-]

1- (2- Et hyl but anoyl ) -1, 2, 3, 4-t etr ahydr oggJi nol i ne- 2-yl net hyl ] -4- [ 2-
(2,2,2-trifluoroethoxy)-phenyl]-piperazine The title conpound was

synt hesised following the alternative acyl ati on procedure described for

t he conpound of Exanple 1 (step f) but starting from Conpound 4B i nstead of
Conpound T8 UHRAQOHRPHY %Séﬁ/ﬂ@ﬂ%ﬁié%%wmg hpicaty s apiAtign gocedure described

cycl ohexgglegrr amound WOk fple 17 48t WaRinBUfrbh! €8mPYurld 88 Ninstead of
chromat ography eluting mﬁt%ﬁ%%trgfgﬁﬁrether-g@hyl acetgte 75:§%e%f$ording

the titl| &€owpepalinB 8i394ing 3thenroypyopianyb thignde Inmd (ol cyc®beyancaarbonyl . 67

5"bo"5. oiphle e uré’xs?f’ﬁéﬂ%%;. gt ideoh et oty Jhefhergns

Exanpl e 7.5121.3 affording the title compound (48%).

- (3- Mot hoxypr opi onyl )-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl ]-4-[2-(2, 2, 2-

trifluor dgiNMRY(p): REOY6] (R BBY 205N 1ThS 1H).t 2.2500mBRey bH),WeD-S Y6 thests ed

" following the alternative acylation procedure described for the conpound
of ExamphPd0B3%imREn) 4 bl(a, 4101 £Hora Gonab (Ml s SAdSHen 41D, Tihpound 18

and using4ﬁxﬂpaﬁ8xypropionyl chl oride instead of cycl ohexanecar bonyl

chloride. The’crude was purified by flash chromatography eluting with

petroleum ether- ethyl acetate 4:6 affording the title conpound (56.5%.

" H NVR (g%: 114 -1.55 (in, 1H, 2.04-2.21 (m 1H), 2.31-2.95 (m 10H),

2.97-3. 16%tMP"%H), 3.32 (s, 3H), 3.71 (t, 2H), 4.41 (q, 2H), 5.06-5.21 (in,

1H), 6. 88-[71-(8BehsMlodipropionydPt,Z 3 UStetriydrabithnoBx&npiget8yll-4f M-indolyl)-
- (3-Benzyl oxypropionyl)-1, 2, 3, 4-tetrahydroqui noline-2-ylnethyl]-4-12-(2,2,2
-trifl uoP®I%{oxy) - phenyl ] - pi per azi ne

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), 7.00-7.40 (m, 12H),
8.15 (s, 1H)

Example 10
1-[1-(3-Hydroxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-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 refluxed for 4 more hours. The catalyst was filtered and
evaporation in vacuo was carried out. The crude was purified by flash chromatography

eluting with CHCl3-MeOH 97:3 to obtain the title compound (48%).



-36 The title conmpound was synthesised following the alternative ag¥%lgtd s
procedure described for the conpound of Exanple 1 (step f) but starting
from Conmpound 4B instead of Conpound | B and using 3-benzyl oxypropi onyl

chl oride i nstead of cycl ohexanecarbonyl chloride. The crude was purified
by flash chromat ography eluting with tyjluene-acetone 7.5:21.5 affording
the title conmpound (48%. 1HNWR (S): 1.41-1.60 (m 1H), 2.05-2.21 (m 1H),
2.25-2.75 (m 9H), 2.80-3.16 (m 5H), 3.70-3.90 (m 2H), 4.41 (q, 2H),

B! o SRR 7 B0 (A 26572042 5F b B, 9540 om0 28015160 (! 118"

Exanpl e

enzyl oxyBIoopi. PNgh) 4H), 3,73.4400 ghBDY d1Oqy] N9), is08=23 1y (ELHY k324748t coh,wiD) v ) -

pi perazine The title conpound was synthesi'sed foll owi ng the alternative
acyl at i od-18rete@uréél) described for the conpound of Exanple 1 (step f) using
3- benzyl oxypropi onyl chloride instead of cycl ohexanecarbonyl chloride. The
crude was purified by flash chromatography eluting with tol uene-acetone
7.5:2.5 tHxagiplkelt he title conpound (58%. "HNWR (S): 1.41-1.65 (in, 1H),

2.10-2.3 2. 32-3..00 I , 3.10-3.3 s 72-3.92
vy 4 oD eoxsPionnin hu s fhptraitonging o2 ghngdR 4 it 00 by
- 12H), 8pherdme 1H Exanple 10 1-[ 1-(3-Hydroxypropi onyl)-1,2,

3, 4-tetrahydroqui nol i ne-2-yl nmethyl ]-4-[ 2-
(2,2,2-trifluoroethoxy)-phenyl]-piperazine 10% Pd-C (0.05 ng) and ammoni um

formate : . A &&TQP@ 8
(0.202 g@f %ﬁﬁg@%d%%%gsl%gzﬁﬁhg%e%hlﬁ}rngﬁwas re P%)goecgﬁlll‘rg)r& @%Hbﬁ%urs
under ni forote reoatponsh b€ Bxamptdi t(tepd) uing gmethomypropionyh dhborivet iestemtio. 1 g
of 10% Pd-C was added., The m.xture was r.efluxed.for 4 nore hours. .The
cat alyot R APHTT chite R WA R Bod B B Frort R oR i s e
was puri petesleddy efhbasthylcloeQriest DY g e tidlk bbp@mdi(44%, CNGh 362M65t(Q7: 3 t o
obtain the title conpound (48% . -37 "HNWR (3): 1.30-2.00 (m 2H),

2. 04- 2. 21HMNMR 1), 1.21-285 28010 2. AH2.2280113), 0B0(15 ) 10H), 3.12-3.25 (m,
4H), 3.32 (s, 1H), 3.70 (t, 2H), 5.00-5.25 (m, 1H), 6.45-6.60 (m, 2H), 7.00-7.30 (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 acylation 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), 6.45-6.60 (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




3.00-3.15 (m 4H), 3.75-4.00 (m 2H), 4.40 (g, 2H), 5.05-5.31 (m ajﬁApRzms
6.82-7.08 (m 4H), 7.10-7.35 (m 4H) Exanple 11 1-[ 1

- (3- Met hoxypr opi onyl ) -

1, 2, 3, 4-t et rahydroqui nol i ne-2-yl et hyl ]-4-(4-indolyl)- piperazine The title
conpound was synt hesised follow ng thegal ternative acyl ati on procedure
described for the conpound of Exanple 1 (step f) using 3-nethoxypropionyl
chl oride instead of cycl ohexanecarbonyl chloride. The crude was purified
by flash chromat ography eluting with petroleun1ether-ethy| acetate 3:7 to
give the title conmpound (44%. Mp. 62.8-66C. "HNWR (6): 1.41-1.65 (m,

1H), 2. 1Qhe aﬂ@éorﬁﬂ%unahbas s?ntﬁ&s%d?@llc(ﬂh% HeMterndtitelacdation phdceddreldeschibed (S
1H), 3.70 (t 5. 00- 45-6.60 (m 2H), 7.00-7.30 (m

12H), 8fas tbg cqmpq)ungxa}fpﬁ%g(am e]- f[ (step f) using acetyl chloride instead of
1-(3-1 I -4-(4-ind
(3-1s0py SRRXNRY el?}?%'élflor}dez artd CHAEH AR % Uiaay 8&;%{11%1&’ TR %‘% fad 4- 1 ndo

lyl)- plpera2|ne e conpound was Sy nt esl se OW ng
al t er nat pusfiaic Hyatfiash ﬁuomeubgraphjdeslutmg)emthf petraldum ccihpml]m;d afetiizdrii¥ e 1

Gyl ohex ARSI OBAr o 1 S Dot G R g 1 ad. b -H%5En
" chromat ography eluting with petroleumether-ethyl acetate 1:1 to give the

title compowvH (6RA%W0-1.76KMIVRIY, 8)05-2.2d 8n(4H), 6H)1r2 85 &ﬂ, 81[{)65 10i332 G)4H),
2.10-2. 25 %r?gﬁll—l), 2. 30-3.00 (r?2 10H), 3.12- g&l 3.55 (septet,
1H), 3. 649855 (oM 43-6.6pm52 57(0:917-3:@-9“}’7@)4%1%56 (m 2H), 7.00-7.35
(m 12H), 8.15 (s, 1H) Exanple 13 1 -[ 1-Acetyl-
2,3,4-tetrahydroquinoIine-2-yInethyl]-4-(4-indonI)-piperazine 0 4 APR
2008 - 38Exmapleild|l e conpound was synt hesi sed foll owi ng the alternative

acetyl chIBHPRERERERToR Tt S el BPRBIT BT AR GRS ot end”
of di chlgpansghdrane. The crude was
The title compound was synthesised following the alternative acylation procedure described
for the compound of Example 1 (step f) using 4-morpholinécarb0nyl 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.

'H-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,O, washed with H,O, dried on

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




purified by flash chromatography eluting with petroleum ether-ethyjg
acetate-2.5N nethanolic ammonia 3:7:0.1 to give the title conpound (Afﬁ/aws
Mp. 187-189C. "H- NWR (6): 1.50-1.70 (m 1H), 2.05-2.29 (m 4H), 2.31-2.85
(m 8H), 3.10-3.32 (m 4H), 4.98-5.21 (m 1H), 6.48-6.65 (m 2H),
7.00-7.30 (m 7H), 8.15, s, 1H Exanpl gold 1-[

1- (4- Morphol i nocarbonyl )-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yl net hyl ] - 4- (4-i ndol
yl)- piperazine The title conpound was synt hesi sed follow ng the

(st o 1ot P B BRCE Homitve hOSY ieces he g sigpind (1670, M3 &6- © °

cycl ohexapecar bonyl chloride and tol uene instead of dichloronmethane, and
refIUX|ng for 2.5 hours. The crude was purified by flash chronmat ography

el uting \HNMlbé&)r 0.88-3r5elnh di Hat 1h94-2.28 ¢t Akl -22 5N rnh&ih) Bi 10-mdmtmi 41),
8:2:0.01 05C. ' H NVR (6):
1. 90- 2. 2516(?31%;’%) htig %fétéﬁo?a@ﬁ“‘ﬁg%é%%b%%%@% 12-3.42 (m §H§

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, Exampl e 15

1-(1- Q/cﬂéﬁ@? arbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (1- net hy

: I-4|ndo L &&%),o] was added to a
suspensi (Il)nh)oC C%gﬁlﬂae‘ﬁr%ylggn U@§4Q&r g !h)ﬁlogrrll%@gﬁlﬁ%g%ﬁfor 20 m nut es

at room t4eindelyhtpipaazirel t hen 1 hour at 550 Met hyl iodide (0.185 m) was

added dropwi se, stirred for 4 hours at roomtenperature, and poured into

H2O. The precipitate was filtered, dissolved in Et20 washed with H20

dri ed ona) sod2®B mumaﬂmtenmﬁd)xeqmmrmt(édnm The crude was purified

by flash chro ra 0. 4 APR 2006 9 elutin th 12- OH.9.7:0.3
V) Ui ve Gopmou AN PRS Yrpioed it Bk SpARE Jera9ed i pompgind o) (i
0. 80- 2. Ogsjhfe- rﬁétﬁ&xy—ﬁn@ﬁryﬁlﬁﬁ)liﬁlmmsﬂﬂh of26 A8oré-BRelh uﬁidlme 3r liéocradé)’@aé m

4H), 5.00-5.25 (m H), "6.45-6.60 (m ,70073 7H), 8.20 (b,
1H) . Exapwféedllﬁ’ ﬂash chromatography elutmg Wlth petroleum ether-ethyl acetate 85:15 to give,

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-Methox

Compound 16B was obtained in the manner described for Compound 1C (procedure d) but

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

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%).




1- (1- Cycl ohexanec arbonyl - 6- met hoxy-1, 2, 04 APR 2505
3, 4-tetrahydroqui nol i ne-2-yl nethyl)-4- (4-indolyl)-piperazine a)

2- Brononet hyl - 6- met hoxyqui nol i ne (Conpound 16A) Conpound 16A was obt ai ned
in the manner described for Conpound 5A (procedure a) but using

6- met hoxy- 2- met hyl qui nol i ne i nstead o0f406-f | uor o- 2- met hyl qui nol i ne. The
crude was purified by flash chromatography eluting with petrol eum
ether-ethyl acetate 85:15 to give, as a first eluted product, 0.45 (30%

of the ti u I r

(6): 3. o PORIFFVGELTE Bl UL 12 By B0, P SASLBI RS Y f?c?
7.96 (d 2.75).98 @nOH{)(318M7 (h)5H), 3.73 (s, 3H), 4.71-4.83 (sa, 1H), 6.47-6.63 (m, 5H),

6- Met hox -2-14- (( Et)) azi nyl met hyl | - qui nol i ne (Conpound 16131
Corrpound P68 1 é’b']t)’ag hielé 264 rtﬁ@ manner described for. Conpound 1C
(procedugpe d) 1 bUCyclbREDG MBI HRAYLIE S Qatrdyddf nabpﬁeozr%tntefmuunol i ne.
The crude was purrfired by flash chronatography eluting wt

di chl or offeindalyb-pipertzipe| 95:5 to give the title conpound (80% ' H NWVR

( 6) 2. 738@ 98% i&?}}ﬁu g?ygas %%r%tﬁ%s"f’%eé %olﬁ%mg eggé?lgﬁvaﬁ%?até%i&%%g gfs%%h%h? 7 (m

) 8 12 8. 3Bor(the, cofddpund pf Example 1 (step f) but starting from Compound 16C instead of

116- Met hgxv-1, 2. 3. 4-t et rah U|nol y th 4|n oly i per.azi ne

( Conpoun O’I‘@@,)dehIeBtl © CE‘%jgp ﬁ‘g éb hg% aés{“ ql'%}PPgCo und | B

(pr Oceduﬂféh}%)}orﬁétﬁéﬂellﬂﬁhiﬂopm 3@@1!9@&[&%%@8@6&&@@@%qu909@9qu@ 1C. The crude

was purified by flash chromatography eluting wth dichlaoronethane- rret hanol

97:3 to 4| d 648%). HHRA () sl 54T 4R

1.81-2. o%l?im‘ll@ ?)7% 2o TN@B(% 2H)(m12 A7 74 (m 9%)1 (o d 38

4H) 3. 18-78 (§BH)ip.05+9)23 @, 7131) 6 463444, (nd. 2D, 4.783.83s@m, ZHI); QPﬁ 76L94(7n 61H)3 (m
8.11-8.26 (br, 1H d)

1 ((1 Wg%gﬁeég@e%}bonyl 6- met hoxy-1, 2, 3, 4- tetrahydroqw no] ine-2-yl met hyl ]

-4 (4-indolyl)-piperazine The title corrpound was synt hesi sed. fol | owi ng the

alternative acyl ation procedure described for the corrpound of . Exanmple 1

(step 1) ERdnpRt®r ting from Conpound 16C instead of:

1-[1-3 -Hydroxyproplonyl)- 1,2,3 ,4-tetrahydroqu1nolme-2-y1methyl]-4;(47indolyl)—

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 CHCl3-MeOH 97:3 to give the
title compound (63%). M.p. 58-61°C.

'H-NMR (5): 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), 6.50-6.67 (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-piperazinylmethylJquinoline (Compound 18A)




Conmpound 1B. The crude was purified by flash chromatography eluting wth

di chl or onet hane- net hanol 97:3 to give the title conpound (89%. M 4'A PR 2006
90-93C. 1H-NWR (8): 0.75-2.00 (m 11H), 2.01-2.21 (m 1H), 2.22-2.84 (m
9H), 3.11-3.34 (m 4H), 3.76 (s, 3H), 5.01-5.23 (m 1H), 6.46-6.64 (m

2H), 6.70-6.83 (m 2H), 6.95-7.19 (m-#4H), 8.07-8.22 (b, 1H). Exanple 17
1-[ 1-(3 -Hydroxypropionyl)-1,2, 3,4-tetrahydroquinoline-2-ylnethyl]
-4-(4-indolyl)- piperazine The title compound was prepared follow ng the

pr ocedur [ Aoty npound
of Exanp?? ?%%?%gngPb Edco g%ﬂ%“b aigﬁaﬂnggg@mn(g&gﬁgaggﬁﬁgﬁgg?ified
by f | ashbohnongCogipapix SAl msueatrg ofrichloBhaitBylvki@blig7 Thetapudyi was phafied by | e

oo 9 Sy SV LUV, 8y 8 1 4 (7

(m 2H) g&nﬁ(ag%ym 111), 6.50-6.67 (m 2H), 7.01-7.28 (m 7H),

it g 2? ﬁ oy Eéﬁnplg %F ro-1,2,3 t et rahydroqui nol i ne | net hyl ) -4
1-(1- ohexanecar - L2, 3, -2- -
T ol S INRBh ek Sor b @) b B ot uf i 0, SR, P e i T 00

| ~yl'l qui Rolii pes{iomoy gﬁgﬁ%) 9 6970 n?@ﬁ%?éblg pRoRd g 31%%& y@?(%r qlpfyai ned in

t he sane may as descri’ Tor” Conpound (‘procedure d) usin

Conpound ,5A i kg &f. 223$'El4t1% SN LD Ie&?;?é¢.@élgaslpﬁgg Y8 Sipyrified by

fl ash chronatograpny efutin pEIIOIEUT e ate 1:1 to give
the titl éComnpoundUBB) (63%) . 1H—NNR (8): 2.65-2.91 (m 4FD 3.12-3.41 (m

3.9 2 3 7,38-7.52
o314 B Sohpoutiajvas prq e By g8ehbed iy Combaaivgfellorcidhine £y S Homt ™
1-(6-Fl U@oﬂlépbmi’d B8 A irdsedad dhDdpauidt. i THe-c2udel wastpyiied By iflasiothtbhatopaph@zi ne

(Cbnpound 1813) The title conpound was prepared as described for Conpound 1
B (pr Oceehxpgg éi)lthglegqalpprﬁ@t}‘ef Sglp‘yl acetate 6:4 to give the title compound (59%).

O

"H-NMR (8): 1.45-1.68 (m, 1H), 1.80-1.93 (m, 1H), 2.43 (d, 2H), 2.51-2.69 (m, 2H), 2.81-
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-indoly])-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 purified 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), 3.07-3.30 (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




Conpound 18A instead of Compound 1 C. The crude was purified by fI@ﬁth
chromat ography eluting with petrol eumether-ethyl acetate 6:4 to gi veRt?m6
title conpound (59%9. "H-NWR (8): 1.45-1.68 (m 1H), 1.80-1.93 (m 1H),
2.43 (d, 2H), 2.51-2.69 (m 2H), 2.81 3.01 (m 4H), 3.12-3.33 (m 4H),
3.34-3.51 (m 1H), 4.20-5.00 (br, 1H);426.40-6.73 (m 5H), 7.00-7.19 (m
3H), 8.07-8.27 (br, 1H c¢)

1- (1- Cycl ohexanecar bonyl - 6-fl uoro-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ) -4

- (4-ind illo] t he

al t er nat ?é@a@?%%%%?gﬁ%w%h% SCri gé&g& 2 reltﬁ %%Q i %ﬁglg féﬂ%gle%%

(step f) atuiste-2tSaNtmetharfolio rGoomio 822¢).A1BH gmsttlmehﬂmdiom;ﬁumbc@ﬂr%)lh{[%p Pde crude
was purif'b%q; by flash chromat ography el uting with petrol eum et her - et hyl
acetate o0 give the title conmpound (49%. Mp. 82-84C. 'H NWR (8):
0.75-1. 93H(N"MR1($)L|)1 8812 9@(@ 12}? em 21:H)(m 21}1382 28 §350§£H 1ﬁ%‘|)2603295(1§ B m
4H), 5.02-5.23 6.70 (m .22
(br, 1H) 3ERent @,1@{)14,3(214 50 (s, 1H), 650665 (m 2H) 6.75-6.98 (m, 2H), 7.00- 722 (m

-D| met hyle , 2,3, 4-tetrahydroqui nol i ne-2-yl met hyl ) - 4- (4-i ndol yl
- pi per az ne tIe corrpound was synt hesised follow ng the alternative
acyl ation procedure described for the conpound of Exanple 1 (step f) using
N, N- di rreg;fyl aﬁ?s{ocar bonyl chloride instead of cyclohexanecarbonyl chloride
and tol u&¥8mPlsihad of dichl oronet hane, and refl uxi ng for 2 -42 hours. The
crude wag-(PHthflh@HhobbddyRs D, TR REGERN - Wil /)M -t NindBEA)PifdHRine

et her - et Ey(ILHa}f:et atoe égﬁﬁf et hano?r cdiammnl ayl .eﬂg’ g to gll)\c};eﬁfhe title
compound (39 %9. Mp. 190- 227C. "HNWR (S): 1.88-2.10 (m 1H), 2.11-2.27

(m 1H), 1 (% 0z %ﬂ 1 %153 id
a5 50 At bioutd e (37 bt ey A DY M e,
511), 8. Eﬁ‘rc{doast 10044) for ExhaAyiesva2@s, the reaction mixture was poured mto H,O and extracted
1-(1-Eth C 34t trah drqu| i ndol y
1) - pi per éﬁ‘ﬁégz‘ 2@1‘%?‘?‘@#%? ¢ “(f‘é %‘W&F ﬁhﬁé A ed@&é}%ﬁ?&%{‘ (0. 16
M) in DMapofatéd fo) dviss i tvhéd’oed“hatcnﬂ&% d@[nt?edhoy Asheshvanategraphieclugagct i on
m xture was poured 1nto H20 and extracte

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 (3): 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), 4.45-4.65 (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 %)




with EtOAc (2x30 m ). The conbi ned extracts were washed with H20

(Na2SO4) and evaporated to dryness in vacuo. The crude was purifi ed %y 2006
flash chromat ography eluting wth petrol eumether-ethyl acetate-2.5 N

met hanolic anmonia 8:2:0.01 to give 0.22 g of the title conmpound (49.8 %.
Mp. 109-112C. "HNWR (6): 1.18 (t, 3H)3- 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), 4.45-4.65 (s,
1H), 6.47-6.65 (m 2H), 6.95-7.25 (m 7H), 7.39 (d, 11-1), 8.25 (bs, 1H

Exanpl e c0
4-tetr ahy%r oqui ngﬁl é&eng(@Pheﬁﬁﬁa%i i 3(%@% S qu?‘l 7r180 i nfl?l) 2H¥j|3 3¢=;5r?:31524|l e Aé})l)’
1- (1-1 soquilmol0 Gy, 9H)44.09 (34, 318 4.41-4 58 (b, OEI)L 6180-6.M6(@; YHY; BI50NY3 fmBHDEr azi ne

ég(s)grr);)gga édﬁ%nggﬁhlcytlll(% oung‘) Y\ﬁitgs nt%? ?8 foll owi ng the procedure
1-(1-isogyi nOhl(MéohumbH&nﬁme 3(4@1@@(1?’&?15@1&@5&1&%&\’9fmﬂerz{ﬁné ndol yI') -

pi perazine. The residue was purifie fTash chromatography eluting with
pet r ol euteenpamd21BY OAc 1:1 to give of the title compound (75.6 %9 0 4 APR

2006 43 g“ hgﬁlgg/%?@gmlwgslﬁgﬁéﬁol%mn%&b %ﬁ%m%gér% ( ggnb%ﬁgf()r % %ﬁ Lﬁldglga (br,
1H) 6 S5&tép K6 b(lmsnigl.(D))mp&lrﬁlSE IA 13tefadnof Zidmpound B2. Tlek redidpne was plriffed’fy ( m

1 ((1 |sg1a§h %?riﬂ gr)aahy(ilutzr%gwwps%@swb@%q&t%ﬁ met-3 13/ 8ROy 8 (735 Br azi ne

( Conpoungs &b Blie Eb@pdirdl € conpound was synt hesi sed foI | ow ng the procedure
descri bed for Corrpound 1B (step hf, but using Conpound 21A instead of
Conpound HIMRHE): rledi- i@ (I%alﬁbdr&lf- 29 (thy 1HY, 9HdcH b Reioly 7@ ghy2k), 8t78ng wi th

Eﬁﬁr{)SLﬁﬁ%?kEﬁww EPGs Tt 3 42 16 by GRf, T, b e,
2. 58- 2. 76.16M.312(d), 1}2,7787-3661m(m1) 4198, (4311898 B4BRA (@, 28HY) , 4.59-4.90 (br,
( ( 3 droqumojﬁne-Z \ﬁmet(hn}) 41 H, 7.47-7.66

(1-isoquinolinyl)-piperazine

The title cdmpound 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) 70.4-72°C.

"TH-NMR (8): 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 (8): 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,




c) 1-((1-Cycl ohexanecarbonyl -1, 2,3, 4-tetrahydroqui noline-2-ylmeth g}-4
(1-isoquinolinyl)-uiperazi ne The title conpound was synthesi sed foll ow nans
the alternative acylation procedure described for the conpound of Exanple
1 (step f) but starting from Conpound 21B instead of Conpound 113. The
crude was purified by flash chromat ogréphy el uting with petrol eum
ether-ethyl acetate 6:4 to give the title conpound (88 %9. Mp. (63.9)
704720 "H-NWMR (3): 0.86-2.01 (m 11H), 2.10-2.31 (m IH, 2.33-2.87 (m

y/ 41-7. 67
315‘;)26% (élm) &%%H)87§8%g§05(3‘??r}nﬁm2?-61w@a7%§7 85%(&1@@ 8?’5@ olti{ xanec

ar bo nyI b) 2, B.(1.23t4eTetadhydioqainblivgd-2whndhw ) -AH2 -imedthoxgplicdyhmigeaidingheny| ) -
pi peridine a) 2-[4-(2-MethoxyRhenyll)-1-piperidinylnethyll-guinoline
(Conpoun@%&#hé—iun Blitle conpound was prepared as described for Conpound 1C
subst i t uthRPodad 228 RAS biadred Rh BRI AfleRayist désdkitled fHECHRPMMASIEY (stepld) @t | di ne.
Purification was carried out by flash chronatq?}[aphé el uti ntg W th

q @ued 1¢

petr ol euﬁﬁa@tnﬁefror@@wmpoaeé@aﬁem@emi pbCompeundhEC.t Wigd prEiedb By dhash g | |

(:Ngf (1 gﬂl@)épag)ﬂly %gﬁﬁggﬂﬂ%g §1 18%'? ﬁgq}figh;@g%ﬁ (1%0%%310%)% ggargl% e 3 82
2H), 7. 5ﬂ1t1¢tomﬁdﬂ%}1d(§505%)7085 (m 3H), ﬁ 10 (t, 11-1) N i di e
(compound VAR GRA é%e%%@w%ﬁg@@%ﬁ&é ERThY o

Corrpound61¢§d§5t(%p2@1)) @gﬁ7ogt(ﬁthpgd5t'pm@Q und 22A instead of Conpound 1
C. The crude was pu |ed agh chr onat ography eI uti ng wth CHC12 -

2.5 N NH8) i n kst strahydgoquintoling-2tylmethghdound (50.3 %) .

al. 1Hyﬁge{h@<§ !%nﬁg § gg sm 6H) 2.20-3.20 (m 9H) 3. 30 3.60 (m 1H)),
3.90-4.5 5(m 2H), 6.80-7.05 (m 4H), 7.05-7.30 (m
2H). c) Th¢ ﬁﬂ@@h@mﬁ ane carthaivgd by tik. dterhatied acytuyidn pepcedot (st 2 dydenibedhy| ) - 4-
(2- et ho%(c}; the e%})ougcl‘l 8?]5)'(3%'1&&: 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)-piperazine 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 %).




The title conmpound was synthesised by the alternative acyl ation pr@@@di;l;l’f‘ws
(step 1) described for the conmpound of Exanple 1 starting from Conpound
22B instead of Compound 1B. The crude was purified by flash chromatography
eluting with dichloronet hane-nmethanol 95:5 and then with CH2C12 - 2.5 N
NH3 in MeOH 100:2 to 100:3 affording t4%e title conmpound (72 %. G.
"HHNMR (6): 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). Exanple 23 _ _

b BenaabuuRIveh I db- ks HCL AN PRPSFRROTMY), 21942 6 (A1), 36 £ b ne-2-Y
1- (( 7- Beazatdosaay, HM 421 ,(2, BM 4136t4.4th(baly G 616816.8le@z, - 2H )¢ 186608 (m,@H)er azi ne
( Conpoun Th i ound was synt hesi sed foll owi ng the procedure
descri beg‘lﬁﬁz @J%’éuﬁéff‘%?ggt ep g) but using 1-(7-benzofuranyl)-piperazine
instead @f 1-(47ipadAtlahy])-Ri(POIRLZIAEhydOikdEBEIUAMBBS])Bpdrhdned by flash

chromat ography eluting wth petroleumether - EtOAc 55:45 to give the title
conpound%%@sm%xﬁ% "H-NMR (6): 1.60-1.86 (m 1H), 2.10-2.30 (m 1H),

2. 74-3. 01 (m 1) a3 BRpdudP Wl s sise- ORoFingS t dNpr ure? gésfrib ),
4.39-4. 46 (br TAHUC §ORBIMG P sfpgsised ipHowing, the proeglore Tgespabelt B
2H), 7. 6ZofmgpourkH)B (kp by, (bt Being cfompmnyd 2B Adn8eadl- ofeCompdundr 3y uTheadesides 2-

| ~yl) - pi i. d, 23B) The. tit. [

Fol | ow nd & A LBC BTG RLATF Y Bt rpE B e, oA B2t Vg
Conmpoundtiid borhprsing@@ckoef. Conpound 1D. The residue was purified by flash
chromat ography eluting with petroleumether - EtQAc 8:2 to give the title

Conpoundllﬁ@a\‘%ﬂa-(a)':hkdﬁhﬁﬂgh:1131),497911-581@{1,%}1),1&')50 i&,-ﬂ%‘iﬁe&.f m, ), 22750 (d,
2H) , 2.57-2.761(’1}? 2H), 2.77-72.98 (m 4@1, 4.40-4."99 (br, , 6.48-6.66
(m 2H), 26871, dHR5H4h.92 (r, 18), $14876.08 (3 HR 6)72-6.85 09-2H)20.90#.082(=), 2H). 62 (s,

1H). ¢) .
1-(7- BenZQ?Jr‘%n@‘ﬁ’lQ)H-)’ 7-'?21(-81‘,§/Ia'ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-
c) 1-(7-Benzofuranyl)-4-(1-cyclohexanecarbonyl-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 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 (8): 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 acylation procedure described
for the compound of Example 1 (step f) starting frorh 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), 2.03-2.25 (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, 2H), 7.00-7.32
(m, 7H), 8.12 (s,1H).




yl met hyl ) - ni nerazine The title conpound was synthesised follow ng ¢ hepg 2005
alternative acyl ation procedure described for the conpound of Exanple 1
(step f) but starting from Conpound 23B instead of Conpound 113. The crude
was purified by flash chromat ography eluting with petrol eum ether-ethyl
acetate 6:4 to give the title conpoundd6c61.5% . Mp. 99.9-104C. 'H NWR (6):
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- Et hyl but anoyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol yl ) - pi
per azi ne Theefollowing canfomdd was syythediesl fdbwind [toamabgvet beylatidne proatdure

| ati d d i,hed fi h d. of Ex le 1.
ot ar t1 ng SRGHh ESGURIIG | Bt HSiR b SRR oA RB OSSN PE 2N of
cycl ohex @ﬂ@mfaae]@:ydm&meomagle pmeﬁlrai.—&g}%m i&ﬂﬂﬁézftioﬁsvmh aRr Qv aefaPRYtres
petroleum ether-EtQAc 6:4. Yield: 88% p. 145-148C. "H-NMR (6): 0.61 (t,

3H), 1. 08ffprded Gigtitlerompounds0 (m  4H), 1.71-1.98 (m 111), 2.03-2.25 (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
2H), 7.00-7.32 (m 7H), 8.12 (s,IH). 04 APR 2006 -46 The foll ow ng
conpoundExample 20Adt hesi sed fol |l owi ng the above acyl ation procedure

starting,f und, | B byt i he appropriate | or. | chloride
ot ead 31 SSCBRRTPHOYSHEITS o o e e Eo Ry S iR Sr ERTH cati on

wi th thepgememeel uting mxtures afforded the title conpounds. Exanple 24Al
1 -(1 -Cycl ohex-3-enyl carbonyl -1, 2,

3, 4-tetrahydroqui nol i ne-2-yl met hyl )-4-(4-indolyl)- piperazine From

1- cycl ohexs: 3¢ ho)| rige: i Leal L.on: e | OAc-
7&K g RBRPLOs e Ml bRy K< HD ST R
1. 32- 2. 83 MePHIGHD,152Y8Hd: 30YO M.py 156H)60°G.. 00-5.25 (m 1H), 5.48-5.65 (m
1H), 5.66-5.81 (m 1H), 6.48-6.61 (m 2H), 7.00-7.30 (m 7H), 8.14 (s,
1H) . ExafpiNMR4AP 1.32-2.83 (m, 14H), 2.85-3.10 (m, 1H), 5.00-5.25 (m, 1H), 5.48-5.65 (m, 1H),

5.66-5.81 (m, 1H), 6.48-6.61 (m, 2H), 7.00-7.30 (m, 7H), 8.14 (s, 1HD).

Example 24A2
1-(1-Cycloheptanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-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, 8H), 2.81-2.98 (m, 1H),
3.11-3.22 (m, 1H), 4.95-5.22 (m, 1H), 6.48-6.61 (m, 2H), 7.00-7.30 (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;
i MeOH 6:4:0.2. Yield: 82 %. M.p. 150-153°C.



1- (1- Cycl ohept anecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl et hyl ) -@t4 (+ ﬂﬂ{?
| yl') - pi perazi ne From 1- cycl ohept anecar bonyl chloride. Purification:
petroleumether - EtOAc- 2.5 NNH3 in MeCOH 7:3:0.1. Yield: 30% M np.
167-173C. 1H-NWR (3): 1.02-2.04 (m 13H), 2.03-2.22 (m 1H), 2.30-2.80 (m
8H), 2.81-2.98 (m 1H), 3.11-3.22 (ir7-1H), 4.95-5.22 (m 1H), 6.48-6.61
(m 2H), 7.00-7.30 (m 7H), 8.14 (s, 1H . Exanple 24A3 1 -(1

- Cycl opent anecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol yl)

- pi per azjr r 1z p anegs ar I "k de6....PHr fa Gat hop. trol eum
cther - EIORER GRS AP RINERE IR 516, 432 o Wi 058480, BT O3
APR 2006 4:9875 . 22Hn\NR)( ®%5-6 5130y 2HRS.(0r7.210h) 7H)28.32{(L 1HY. (m 8H), 2.96-3. 32
(m 511), 3.11-3.22 (m 1H), 4.98-5.22 (m 1H), 6.45-6.61 (m 2H),
7.00-7.27 (m 7H), 8.14 (s, 1H). Exanple 24A4 1-(1-B -Benzoyl -

1,3, 4-t etpxaihpty 28 nol i ne- 2-yl met hyl ) - 4- (4-i ndol yl ) - pi per azi ne From benzoyl
chloride. Purification: petroleumether - EtOAc- 2.5 N nethanolic ammoni a
6: 4: 0. 2. 1\l dFegzoydl, 23, 4¢strahygdoppmoling)2-yimepigyl - 4-44-indelyly-piperazingo (dd, 1H),
2.34-2.55 (m 1H), 2.66 (dd, 1H), 2.69-2.83 (m 4H), 3.12-3.38 (m 4H),
4.98-5.14 (m 1H), 6.50-6.73 (m 3H), 6.80-6.97 (m 1H), 7.00- 7.37 (m
10H), 8. Fronf benzdyl diloridex ﬁmiﬁ@atiﬁﬂﬁl&troleum ether — EtOAc- 2.5 N methanolic ammonia

1-(4-1ndgly 1: oyl - 3, 4-tetrahydroqui nol i ne-2-yl met hyl ) - pi pera
zine Fro 4¢%t§ﬁ@yi}{){nbafl de. Pur| fication: pet roI eum et her - et hyl
acet at e- : % (5);,1.85 (s,.3H),
1.12-1. 45‘{'\'(%@1 1N%OE%8 gmv&‘%e %13%11;,1?&’. %—84 @%lsé (m, N§ 22‘??‘22@2.113)2 2(@%-2-§%M) ,
3. 10- 3. 22,( . -A1)2 1ES. . Ho-6.67 8A: o0om  1H),
3.10°3 38"]’( Irgl), éﬂb)z.%sg& @% zt(iis): @2&)@14&% rlrpﬂl(ie&!g% 878 Qm( gH),%h@M 67 88; B1P7.00
1- ( 1- Cycl3idmah@taBddnsI18B-t ri f | uor omet hyl -
3, 4-t etrahydroqui nol i ne- 2-yl net hyl ) - 4-

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), 2.27-2.82
(m, 10H), 3.10-3.22 (m, 4H), 4.98-5.20 (m, 1H), 6.48-6.60 (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 n-BuOH (1.88 ml)

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 Et,0 (2x30 ml). The aqueous layer was
alkalinized with 37% NaOH (pH >9) cooling with an ice bath, extracted with Et,O (3x60




(4-indolyl)-piperazine a) 2-Methyl-6-trifluoronethyl gui noline (Conpdwps 5
25A) A mixture of 4-trifluoronethylaniline (3 g), chloranil (4.6 g), 37%
HCO (4.77 m) and n- BuCH (4.77 m) was heated to reflux; then

crotonal dehyde (1.89 m) in n-BuOH (1.88 m) was added dropw se and the
reaction mxture was stirred at reflu4&or 40 min. After cooling to r.t.,
it was diluted with H20 and extracted with Et20 (2x30 m ). The aqueous

| ayer was al kalinized with 37% NaOH (pH >9) cooling with an ice bath,
extracte 0 )

cvapor at St R AR oo A me o Tadvo, Tt PRI R kg™ ot

chr omat oghmpiayogrhpktyi ahgfing with patcrlulre@meebtimlracetatwl lacgivat B8 &:(T21%) ofithe 3.8 ¢
(72 99 ofttthe title conpound. 1H-NWR (6): 2.73 (s, 3H), 7.39 (d, 1H), 7.86
(dd, 1H) Htls g el (m 3H). b) 2-Bromomethyl-6-trifluoronethylguinoline

( CompoundH2&HR1(sGammoWsH R $Bov@s 1pbt.86 (Wi 1H stdzesma?mem descri bed for
Conmpound 5A (prl(ocedure a))zbut wug)n '(Hﬂd ! | - 6-t uor)orret hyl qui nol i ne

( Conpound) 25AZ-Bremomethvbo-talleorgn Hao, gad 228 The crude was
purified t

Dur1 1120 (Rl W TREARIRN, e @&fﬁ%%iﬂffp%@*ﬁ*“ 1A thsekre By
fol | owed using - mahyl Gtriftecauehylqaholiner e(élotn@dumt aZ3A)ngnstedderafal 6-fludde VR ( 6) :

6 Tri 11 udrammagefpeiis! fhe Ehbe s prER ikt sDoRpioRERRy s Wit PHEP P mpound

25C)  Corggernethgbicetntss: Dby @wa Qfl aififst ehfed BOMRE, tResly d0dgBuh@ (44Z0)RdleRed 1C
(procedure d) but usin npound 25B i nstead of 2-chl oronethyl qui noli ne.

The cr ud®@y\aart FqCPY"e!'Mog‘}an*PC‘&@I"FtarEF#W 8lgr aphy eluting with petrol eum
ether - e tate g i > n 44% . ' H NWR
(8):2.78- féﬂglgﬂ?@ (552?{)42630(37@67%&51& %b l%g’,ﬂ)g‘ﬂ)g{%wg-a. 68 (m 2H),
7.03- 7.22 (m6- Tﬁ-ﬂuorc?métﬁvl?l 917(4€1nd012151)1-mBerQﬂn‘ﬂrr@ﬂ’wﬂmuiHthe (@mpound 25C)

o1 por azi 1HONREURE BT B SBYeA Fl PRVEARGING WACORPENAL La PRCHRELDIBEG for

Conmpound ykiRg ((UnRRAY RSB Qﬁst@aﬁ&fﬁﬂ—ﬂﬂorﬁh@ﬂﬂquumohne The crude was purified by flash
chromatography eluting with petroleum ether - ethyl acetate 55:45 to give the title
compound (44%).

'H-NMR (8):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-1,2.3.4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
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), 2.80-3.01 (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).

€) 1-(1-Cyclohexanecarbonyl-6-trifluoromethyl-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 26D instead of




Compound 25C instead of Conpound 1C. The crude was purified by flagh apg 2005
chromat ography eluting with petroleumether - ethyl acetate 7:3 to give
the title conmpound (46%. '"H-NWVR (6): 1.43-1.66 (m 1H), 1.84-2.01(m 1H),
2.43-2.71 (m 4H), 2.80-3.01 (m 4H), 3.20-3.41 (m 4H), 3.45-3.54 (m
1H), 5.10 (bs, 3H), 6.48-6.68 (m 3H);497.06-7.24 (m 5H), 8.19 (s, 1H. e)
1- ((1- Cycl ohexanecar bonyl -6-trifluoronethyl-1,2,3,4-tetrah,}

droqui nol i ne-2- ylmethyll-4-(4-indolyl)-piperazine The title conpound was

The compouiieard B e SRR RO, A, S Ro BB BiEs R BURRN.  ora

of -49 C@ﬁlpnuﬂuylmaateﬁhﬁbtocgmﬂ:themﬁsccpnqnqmdéiﬂ %Y. flash chromat ography el uting

wi th petgrql t t t he (59
o9 - B AT o 108 oo i Mingf 8] 328 i 180 S REES1 i) gl £OLRR,
2.61-2.83 1(1@3(7 ,4H341)é-531 (1m), ¢h5-6.63- @625 1’706 mo¥k) 3H 7‘@1%@

2H), 7.00- QFB 73&’ 3 @‘6 ) 593((m 1-1), %n?(bs
1H) . Exaﬁﬂl),e74216 59(m H), 817(bs 1H).

1- (1- Cycl ohexanecar bonyl -6-tri fl uoronet hoxy-1, 2, 3, 4-tetrahydroqui nol i ne-2-y
| met hyl )-4- (4-indolyl)-piperazine a) 2-Methyl-6-trfluoronmethoxyquinoline

( Conpoun@Example ZBhe titl e conpound was prepared according to the procedure

for conp 25A but 4-trifl uoromethox i ne instead of

4t e 11 OO pe R e B ey S e bl gr aphy
el uting M'ldaognggé&ail@e gi ve conmpound 26A (42 % . b)

2- Bronmonet hyl -6-trifl uoronet hoxyqui nol i ne (Corrpound 2613) Conpound 26B was

obtained in the manner described for Conpound 5A (procedure a) but using

compound ;- Meb il A:d.i MRS IR, BN eBlbhs,d fgpound 264) i nstead of -

f | uor o- 2-met hyt qui nol 1 ne. was purtrfred by flash chromatography
el uting Whe hitle pennpmlndumsqtrb[mred a@bﬁﬁ@toﬁheptooe@fré forctotripeund 254 bobwsmmaind
(44% ac

i b ARG PR e snE PR e ianitiog, Thierss: war BAFITEE by

7. 50- 7. 7@adhahréibtograptBbel@indSwif CHAE) to give compound 26A (42 %).
6- Tri fl uor onmet hoxy-2-[4-(4-indolyl)-1-piperazin, |~yll-auinoline (Conpound

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

Compound 26B was obtained in the manner described for Compound SA (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).

) 6-Trifluoromethoxy-2-[4-(4-indolyl)-1-piperazinylmethyl]-

260)

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 (8): 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)




26C) Conpound 26C was obtained in the sane way as described for Cuhpqunﬂﬂﬂg
(procedure d) but using Conmpound 26B instead of 2-chloronethyl quinoline.
The crude was purified by flash chromatography eluting with petrol eum
ether - ethyl acetate 6:4 to 5:5 to give the title conpound (44% . 'H NWR
(6): 2.70-2.93 (m 4H), 3.20-3.45 (m -¥H), 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, IH), 8.05-8.30 (in, 3H. d)
1-(6-Trifluoromethoxy-1,2,3,4-tetrah quinoli ne-2- ylnethyl) 4- (4 i ndol yl ) -
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%E)D j g: I% 7§zb3 00 ¢z, 4}19)??5 ?, 38 (m 4H) 3H£8 3.55 (m51H) 478%; 1H)|_2 40-6. 65 (m 3H)

-(1-Cycl g re.f I -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-
yl met hyfi h§ gp;@?\’ﬁﬁ ?)?pztgrda{lélgﬁg 8?‘hrgﬁ&)tlt e corrpound was synt he5| sed
follomﬁng)the : hexanecas H : : 42 conpound
of Exanpl e Conmpound
113. The <t | ash chromat ography eluting with petrol eum

ether - enhbyilue aﬁm Aird vﬁaszkmes;seuefommng ittd aﬂteﬁﬁﬁﬁ@h@ﬁ’ati(oﬁ@r(?@sdure ke ddMBed 8)
170202(m11,202 gn% 225250@ 50285%m
7H), 3. 69 tegspmmeundygf ?@m&@ t5P (T bup sfarting digny premd gpp, instegsh 0

(m 6H, & uﬁcp§B The J:}udel-:\%@s ea7by1-ﬂLsh chromatogra th elutmg w1th %etroleum i
1- (3- Benzyl am nopr opi onyl ) - 3, 4-t étrahydr oqui nof i ne- thyl]-4-(4-ind

ol yl) - pifher agthylecetyte 6: 4 to glve the title compound (50 %). . .
1 (Aot v Mg P S AT 9B a8 VA5 50N e, S0l 6L Agp! per @2

i ne
3.05-3.35 (m, 4H), 6.45-6.65 (m, 2H), 7.00-7.25 (m, 6H), 7.00-7.25 (m, 6H), 8.15 (bs, 11).

Example 27
1-[1-(3-Benzylaminopropionyl)-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

a) 1-(1-Acryloyl-1.2.3 4-tetrahydroquinoline-2-ylmethyl
(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. 147-8
°C.

'H-NMR (8): 1.60-1.82 (m, 1H), 2.25 (dd, 1H), 2.32-2.89 (m, 9H), 3.08-3.33 (m, 4H), 5.01-
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




The title conpound was synthesised following the alternative acyl a #®PR 2006
procedure described for the conpound of Exanple 1 (step f) but using
acryloyl chloride instead of cycl ohexanecarbonyl chloride and carryi ng out
the reaction at -10C. The crude was purified by flash chromatography
eluting with petroleumether - ethyl atletate - 2.5 N nethanolic amonia
5:5:0.2 to give the title conpound (62% as a yellow solid. Mp. 147-8 C
"H-NWR (6): 1.60-1.82 (m 1H), 2.25 (dd, 1H), 2.32-2.89 (m 9H), 3.08-3.33

(m 4H), Anfiure 2 dnPBourdh7AT0.82 of dnd Bédzy1aBridtO08116A1) s shhld at” 19875080 (M
7H), 8.15 (s, IH. b)

1- [ 1- ( 3- BénAfteneaotiog te pP-3A30, the reactimmixdne ayag dlilotedi wid! Hef@- Phe pasty which - 4-
4-i ndol -.0i . i . .52
tnd benzyPEsRRSLRRE el PR AT b B bilRa i RID (A 57 O

20- 25C, tahé evapacdtédmn dayressineamnms THe brutle drawpudifidddQ. flabh ehgoamtographi etuting or med
was precinpitated, extr d with EtOAc .(20 ), shed with H2Q dried
(Ro280n) "t egeen 26N el domania G de erieebe e BRtmgdy 1S Bvé by
flash chrenstedi®@phy eluting wth ethyl acetate - 2.5 N nethanolic anmmoni a

95:5 to gi ve the title conpound ggggg as a g/ellow solid. "H-NMR (9):

1. 38- 1. 65H(NMRI(d):, 1.38-D85 tm2BI) 208215 (g 280),-223182.8( fin, 1) 2.82-2608-(m, 98 (m)
24H), 3. 10:;3. 957 7, o( 1 -6..62 (m
VLR Y ng?o(én% (@%1)_, §§>§(gsﬁg?%, 2885 21 B21R), 548062 (o By, PodFa

1- ( 3- Am rigph.opi onyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ] -4-(4-indolyl)-p
i perazine A m xture of the conpound of Exanple 27 (0.51 g), ammoni um
formate (0.32 g), 10% palladiumon carbon (0.25 g) and McOH (18 nml) was
stirred gixahifiépg for 1.5 h. Afterwards, it was filtered and evaporated to
dryness in vacuo. The crude was purified by flash chromatography eluting
wi t h CHCE3(-Animpprepiaayhba i 4-tetraldpeduinoding-2t dmgihyd-4o(43nde)ybipiperaginet i t | e
conmpound (80 %9 as a yellowsolid. "HHNWR (S): 1.38-1.78 (m 3H), 2.06-2.23
(m 1H), 2.25-2.88 (m 12H), 2.89-3.08 (m 2H), 3.10-3.32 (m 2H),

5. 00- 5. 3\ (oxrturel d81)he @mbpoud 68 Ekampl2H)7, (073108), anddonfum fdtdate (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), 2.25-2.88 (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)-4-[ 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 (3): 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).




Exanpl e 29 1-(4-Indolyl)-4-] 04 APR 9p05
1- (3- et hyl am nopropi onyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -

pi perazine The title conpound was synthesised follow ng the procedure
reported for Conmpound 27 (step b) but using 40% aqueous net hyl am ne

i nstead of benzylamine and stirring at52-.t. in DM. The crude was purified
by flash chromat ography eluting with CHC13 - 2.5 N nethanolic anmopnia 92:8
to give the title conmpound (63 %9. "HNWR (S): 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). 04 APR 2(108 -52 Exanple 30
1-[ Example 30

ndolyl ) - I BB R TR a ik mpBS g e

procedur gigegpaiet ed for Conpound 27 (step b) but usi ng a sol ut| on of
anhydrous dinethylam ne in toluene and stirring_ at 100C for in_toluene
in a sealldg titlearommonnd ses synthesised follerwinggle precedyre Jepyted | fag ﬁiompwrﬁa%gr aphy

| d
(eSEt :)/g‘g \fﬁt'&fb&@?‘%) : ?(I)lg{écgfpi(l.ﬁgéﬂ?&lbﬁs ﬁfﬂgﬁgﬂdfiﬁngﬁ: 111 tE)RlEngé i sh%f[dt tlbg’(%f%fr? (r)nu n

12H), 3. 20 30 88ugnmin 4 bddled agBN5SHL. (The crudd) wasgpugigicd b@ﬂa@hrphrgmptogmpbﬁ- 7.32

m 7 -2, : )

17 a1 hasfy RS ok FNIMEbBolS rmmosia:h tq g tyide STTPREI GE%9: y1 et hyi -
pi perazi ﬁHNihR(B) :t11.33- p@mw}g ,\zvas 2530N(ad) €51, 5631 -2.87 das LaH)bedoBB5 (iheHg,onpound
of Exanple 20 but usi n% 7(Jéq\qanate i nstead of ethyl isocyanate and
stirring48-334 (bgx e &‘ﬁ@(ﬂhz €32 tme7H)s B38ds:8R- purified by flash

chromat ography eluting with EtOAc - petroleumether - 2.5 N nethanolic
amonia 1:1:0.01 to give the title compound (69.1 %9. 'H NWR (6):
1. 60- 1. 8Fxatapje IH) 220240(m1H) 2.50 (d, 1H), 262308(m7|—|)

3 10 3 30@ Ig%)l{/l:);% (é Ig)m 1%04 7(%1}!% ?2 %ﬂétra%gir%lluggl (ﬂlme@yl] plperazme 40 (m

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), 6.95-7.40 (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 ml) in CH,Cl, (25.5 ml) was added a solution of
potassiufn 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 CH,Cl, (30 ml). The combined organic

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




1- (1- Cycl ohexanec arbonyl - 6-met hyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2- wﬁmﬁwms
]-4-(4-indolyl )- piperazine a)

1- Benzoyl - 2- cyano- 6- net hyl - 1. 2- di hydr oqui nol i ne (Conpound 32A) To a
solution of 6-nmethylquinoline (2.83 m) in CH2Cl12 (25.5 m) was added a

sol ution of potassiumcyanide (4.1 g)3n water (10.25 ml) followed by
dropw se addition of benzoyl chloride (4.86 m). The reaction was stirred
at r.t. for 4h, then the organic | ayer was separated and the aqueous | ayer
extracte A { I(&0 ed

W th oo ToN % Su & ithed 08 HORPURE LA Fk PUERRNE @NTS")
APP, 2006eco8d avmunio(0.8the; (1:5%)1@!aﬂ@btmeﬁsh}aﬂashz@dommmaﬂusqsmﬁ@@m|orﬁghq. 84 ¢

of the t|tIe roduc second nt.~,(0.86 g; 15% was obtai ned by
flash ch;m(;rra o FAph ut1%%w1/t$1lp8f§‘? Fon %Te —Eg%%%tzher liquors eluting with
petrol eu &UN?[RFS 230@9@3 8.05: 6H-4Nh‘Rl 6.2 R(@3OH, %.483H) 1H) 600-489L4n,(0R), 1H) ,
621( %ﬂ }ﬁ 6. 70- 6 H§’)m (2H) §7 oggh%dﬁm) %7)46 (m
5H) . é’%’é@h‘;ﬂ)q'{r? }4|6r{élo 5Hdar boxyl i ¢ aci d (Conpound 32B) A suspen5| on of

2.79 Of gforrp?M&hﬁéﬁhblﬁpe@c@rlj@{%&%c';'&dg%%omﬁ&gg 3(2%gm) and H2O (17 nl) was

stirred cipitated after cooling to
r.t was A suspensiop Qﬂlhg@f%oa@oum—mztm p8s8d8r €t mHOACDHaft mhyarddE,0 ALOH was

added to_l.ower the pH.to_.ab Afte trati title conp ound was
obt ai ned ™y &y siyred @tor%l for R (gi‘e S%‘“gghtcb pr ‘99’??%%%(&00‘1% o 1 s (d,
1H), 8. 01zk8n iqu V\(ﬂm 322kThq. NHARD (18-8-2 ) 50°C2. affervladdf AOH wad Hlded@d lower the

6- Met hyl t et rahydr oqui nol i ne-2-carboxylic acid Corrpound 32C) The
title coﬁﬁdﬁﬁ}ép%ésAg?refHé q‘ﬁ%"‘ﬁ"e%@??%’@é“’faéﬁ’b@?ﬁ%&%gi @step e) starting

Laomangot aken % ’tﬁ%\ﬁ ’Cﬂﬁm%qd?ﬁgrgb?gq?g?legﬁgﬁ%\f(ﬁ %Bh 7

flltratld)BLSOCbzmtﬁl.lnd 32C (53% . 'H-NMR (6): 1.94-2.15 (m 1H), 2.16 2.32

(o 00 of oL songdiat I s ety grudffine Shrbofiicid (Cotngotha 358y 7+ 2577 09

1-(4-1 nd@‘hé"tl)le‘%oﬁ@oﬁiﬁi ik plepdred, £ deRtritRaydr QRkipdahd MB- @tep! & atleny bonpi el
razme %mpggnrlidﬂ%zg)n)stead 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), 6.81-
7.01 (m, 3H), 7.25-7.69 (br, 2H), 9.31-10.5 (br, 1H)
d) 1-(4-Indolyl)-4-(6-methyl-1.2.3.4-tetrahydroquinoline-2-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 chromatography 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-Indolyl)-4-(6-methyl-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-piperazine
(Compound 32F)




The title conmpound was synt hesi sed followi ng the procedure descri bgd Affwzws
Compound 1D (step g) but using Conpound 32C i nstead of

1, 2, 3, 4-tetrahydroqui nol i ne-2-carboxylic acid. The residue was purified by
flash chromat ography eluting with petroleumether - EtOAc 1:1 to give the
title conpound (73 %9. "HNVR (6): 1.64-1.86 (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), 8.1 ) . . }

o)t it goRlpoutd fras Sthgsised following the procedure describsd for Compound 1B, -
e ( Conpdsterdh B3Iy ré&sidhcARR Bifified by 4lash ehtontatograpbyebiting withspeasoiduine sthere€l

foll ow n he _pr.ocedyse.descri be Conpound | B step h). The residue
was purigvé 069tP@Q?ﬁﬁ%“&%ﬁE@%ﬁPgﬁﬁﬁ%élu??ng with pgtroPeuﬁ1ether - Et OAc
7:3 to gilmeniR i A(m : ) 7 1

1.82-1. 8|7M( m 1 : I i'%%?@?g? ‘*é’ﬁb ?'@??& (fn dlﬁngi 3353?]) ??‘ggj(?’mj%l@f)s, Hha

2. 76- 2. 99m( 2D, 2Hp;2.% (10-431)3%.19-%374m) 4H} 338-356 61 ( 1), H-H3-4.49 48, Ut 9.48br ,

1M, 6. 4%?6f9) 1O 9H§, 87436 R0 (R: A, 5083 L1, 38, 8.7-836 frdurf ™ 3H). 8.07-8.26

(br, 2H).
11- Cycl olfiexanégidyoloiibxanesnetidnyl-6-ine?h 3143 ¢ ttetehydivguitiolivel 2-gencZhyf)-4et hyl

(4-indol Z! ) - p'I ger.azi ne The title compound was synthesised follow ng the

al t er nat i _r 1Srocedure descri bed for the conpound of Exanple 1

(step f) TRt Tc@fﬁf)édhﬁ vfza[s%%tﬁ@di@@Q&%vﬁﬁ%tﬂe@&ﬁﬁﬁv@&cyla@@%%&@éur@ h3scribB€ crude
e

was purified by flash chromato uting with petroleum ether - ethyl

raph
acet ate forlthecogippand 1o Hxanple doisouflcbat sETDoe frop Clorepoeyd 3BEgiestsadof ( m

(m 1 CErRel 487 ThEhpydd Rty 8 Bonpoindlerdon! o g St pivciiin?. 70
33 ether - ethyl acetate 1:1 to give the title compound (88 %).

-(4-1nd -4-(1- | i di b -1, 2, - hyd i_nal | ne-2-vyl h
1) pi perdTMB Goicd 208 i DR BRLEL S REb: L5281 Hogin Mo -4l (8 nat T ve
acyl at i ogHprosesos endase biaBark2 (hosHS, BDeCr PRk 05-3ammbe 11 (step f) but

usi ng 4-pyrrolidinocarbonyl chloride instead of = cycl ohexanecar bonyl
chl oride and chl orof orminstead of dichloronethane, and refluxing for

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 compound 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%).
"H-NMR (8): 1.51-2.21 (m, 4H),' 2.22-2.41 (m,1H), 2.58-295 (m, 9H), 3.51-3.69 (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)




8 hours. The crude was purified by flash chromatography eluting wig#® apr 5
petroleum ether - ethyl acetate - 2.5N nethanolic ammonia 8:2:0.01 to gl%
the title conmpound (10%. "H- NWR (6): 1.51-2.21 (m 4H), 2.22-2.41 (m 1H),
2.58-295 (m 9H), 3.51-3.69 (m 2H), 4.34-4.59 (m 1H), 6.49-6.63 (m 2H),
6.79- 7.28 (m7H), 8.14 (bs, 1H) Exanpise 34

1- (6-Brono- | -cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4-
(4-indolyl)- piperazine a)

6- Brono 04
PR 2006 %E&JA{) sol (it P%ﬁmg?’}odg%%c‘ﬂn&ﬁ&‘f\?’bh%lg‘%@ %?:u?n 3'eﬁ f’nggglb%ﬁe‘%@

anhydr ousolDién vke.3@ rgoqubmethnkp:adoongbl lﬁ;%ﬁraﬂn&d@q&ﬁo@leoﬁmed at 0-5°C. After

2- met hox rbonyl <1 4-t er.ah dro ui n Af t 2.5 h
2t 0r 50 S SO G 2 4 1L U HHPE a Suhe pfee BPhn Gnd s iy
extract e@r@ {3x20 BiIRCGhE 3xgabicayer Wd%&v@sh@di Riith HAY €3x10aA]) was kigidd \adhigdtdd®d (3x10
m) and dried (anhydrous Na2SO4). The saqlvent was evaporated and the

resi due Wa2> Qi THe; S@lyeagzwal% f‘é@horefﬁ# hdihsgradun vaspyedied b @&%?lﬁematog@p@c 9: 1)

t ff 5; f S
1?82- zogg,e(@%)%%ngeﬁléé %@%%cg 1 @HP&H '0@9%4@5% g o) ¢d{'|ﬁ_’£§(§ﬁn§ @g%%s an Nd'ry%dl(_i) ?

4.38 (s HIMHR 6):48B5238 O, 2H?) 0(602 9.|(B(n@ rﬁH)21H)78 (9)3H), 3.90-4.10 (m, 1H), 4.38

6- Br ono- h trahydroqw nol i ne (Conmpound 34B) A

m xture é&jé&%{ge %&bbﬁﬁ(%g ‘5 m of anhydrous THE and 0.6 ml of 2 M
Li BH4 i np) THEGWasmMSDLKydesk yadetiyl 4l ;2 jmetﬁhwrqu%ﬁﬂét(edm%ﬁﬂa P (50 m) and
extracted with E£20 (3x20 mnm), The organi c |l ayer was dried (anhydrous

Na2SO4) é\mmé’vaeﬁ? 21 80T Compeyndb I, il alcandydigus RHF ¢nd 06, rghongMéa Hyjn of t he

t| tl e co I ) m
ST B3 i) o g ARy S O (b FPRB BT
2 H) c) GHB) e ogzanicdayee thay ridd @nBydtotselamab), )} ahdoyaparatid tredr(yﬁ}:swomcdo 340
Into a stjrr m ound 34B, 0.20 g of imdazole, 0.40
g of Ph3 rﬁlg)d%l {gﬂoﬁ) oﬁhugﬁgc ‘Eﬁongu ! was added at 0-5C during 15
m' n, 0.36HgMR BF. 1.4322.001 (2EalIBED, mzs)ty@ﬁem)aa 20-5$5 {mh, 49, 4.000655 @r, 1. L.

for 1 h, treated with a& Na2S208 and extracted with EtOAc (3x20 m); the
organi ¢ NHY&40(Eds i sed/- 1 @h 25Di ne, dried (anhydrous Na2SO4) and

c) 6-Bromo-2-iodomethyl-1,2.3 .4-tetrahydroquinoline (Compound 34C)

Into a stirred mixture of 0.31 g of Compound 34B, 0.20 g of imidazole, 0.40 g of Ph;P and 3
ml of toluene - MeCN (5:1) was added at 0-5°C during 15 min, 0.36 g of I,. The mixture
was stirred at 0-5°C for 15°, then at r.t. for 1 h, treated with aq. Na,;S,;03 and extracted with
EtOAc (3x20 ml); the organic layer was washed with brine, dried (anhydrous Na,SO4) and
evaporated to dryness in vacuo to afford 0.76 g of a mixture of Compound 34C and Ph;PO

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-indolyl)-1-piperazinyl]-methyl]-1,2,3.4-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




evaporated to dryness in vacuo to afford 0.76 g of a nmixture of Colrpaafrdyy,
34C and Ph3PO and used wi thout further purification in the next reactlon
step. 1HHNWR (S): 1.63-2.15 (2m 1H), 2.58-2.90 (m 2H), 3.10-3.35 (2m 2H),
3.35-3.55 (m 11-1), 4.05-4.40 (b, 111), 6.40 (d, IH), 6.95-7.20 (m 211),
7.40-7.80 (m 8H). d) -56-

6- Brono- 2-[ 4- (4-i ndol yl ) -1| - pi per azi nyII-rrethyI] 1, 2,3, 4-tetrahydroqui noline
(Conpound 34 D) A stirred m xture of 0.76 g of Corrpound 34C, 0.6 m of
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2.20-2.8 -3.45 (m 4H), 4.80-5.20 (m 1H), 6.45-6.65 (m 2H),
6.85-7. 2 %J&y% O“S%Og -7.05 (m 2H). 8.15 (br, 1H). Exanple 35A 1 -(1
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35A- A
Example 35A
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine

a) 1-Cyclohexanecarbonyl-2-hydroxymethyl-1.2.3 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 H,0, dried (Na,S04), evaporated to dryness in 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




Into a solution of nethyl 04 APR

1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-car boxylate. (19 g) I'n
anhydrous THE (210 m ) stirred at OC was dropped |ithium borohydride (31.5
m of a 2Msol. in THF). The reaction m xture was stirred at 0OC - r.t for
6 h; afterwards, it was cautiously &fidified by adding 2N HC and
extracted with Et OAc (2x500 m ). The organic |ayers were washed wth H20,
dried (Na2SO4), evaporated to dryness in vacuo and purified by flash

chromat o p s VLN R g (69
% of thg’%gﬁlg?(lele%g} Oun?l}QOQ?ﬂQ&%@ gg&)zth %grh 1(111—61*693%%%%&%‘%8&% in,
4H), 3. 32hq shthe tgmpt?ra@rcﬁd“ EAJGS 1kd) was a@c’&dzﬂrﬁﬁmsdg rThe Idaﬁyig)n miztOredyBallowed 1H) |
7.05-7.3 4 . ) . . .. .

- Oyl ondy AR Behorring 3 By aproerds, § ves cuenhrg by S EROr PSS S5 A, B)
9.2 m ofM NBE mpisexadeted witt €TH,&1L,N2%2000nf TheSorganic Taderd wead whshed with Hogshl y
distilled oxalyl _chloride (5.65 m), stirred at -60C in anhydrous CI—|2C12
(100 m ) drigd {NRRQenevEPoTEsApSuiaMmess 4n Apeuo aé pusficd . ash) ghrgmatographyypcy 2
(100 ) e%%g%@i%ﬁglehﬂte@he}hm)m #5846 6iveNd2 8(955%) o MetitRldofpbiigy. 8t  the
same tenperature EA (35 m) was added dropw se.” The reaction m xture was
al | owned HeNl\@r @1 0.822.Q8ufm,nHlED, B.28-2282 el 2.83-3.03vdm, dHignEhe dddylEddi ng
H2O, al k OH and extracted with CH2Cl12 (2x200 m). The
organic | ({§ ize&%\r%g)m%é%ésdlwth H2O, dried (Na2SO4), evaporated to dryness
i n vacuocand munidyicmayleédrv&m—@mm@m° inolidk 2t yimethwl )t 4(4pRiidreloeum et her
- EtQAc 7:3 to give 11.2. g (95 %9 of the title conmpound. 'H NMR (6):

0. 82-2. 09&@&@&2&%@82 (m 4H), 2.83-3.03 (m 1H), 5.18 (dd, 111),
7.08-7. 3%q({Moithidn 019C§rgp&§1’d 315'20-Bc(b 14 g r)and 1-(4-flyoro- 2-methoxyphen 1)-piperazine
1- ((1- Cycl ohexanecar bony , 3, 4-tettahydr oqui nol i ne-2-yl may @P -4-(4-fluo
ro-2- met(hokgpheSHG; (5 plelb alzmevv'ﬁ‘m aiCEdlsudnuUntr@ﬁetmr’opmhrydn%@Bl gDamn )
and1(4fluor t ho h erazin 17 m) at
L eret RO T N R L BT ot 0 rghh Yl ele), G
(0.14 m pourthénts HzOt(B@ﬁll){VaB(aBﬁlkd’dr\eldl alN Na®OH afld)bxtﬁ’acfbd wiet EﬁGEAdT(QCk vaini ght

t d int H 30 ni | k d ext t ed
i th Bt R CamRngs CrAanic e weth bR VBitghr ey AP R RS hhEh 120
dried (Nadapfoted il B VERE cri@s wa@}ﬁﬁﬂﬁé@hﬁ@ak&ﬂgﬁbm\éﬁ%ﬁﬁﬁy cllipgChigde was

pur|f|ed by flash chromat ography elutin
EtOAc-petroleum ether-2N NH; in MeOH 1 1:0.01 to give 0.18 g (74%) of the title

compound.
"H-NMR (8): 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 c¢) 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-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methyl-4-indolyl)-

piperazine




Et OAc- petrol eum ether-2N NH3 in MeOH 1:1:0.01 to give 0.18 g (74%0 éfartrhgygs
title conmpound. "HNWR (6): 0.82-2.18 (m11H), 2.21-2.85 (m 9H),

2.86-3.10 (m 411), 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 foll ow ng conmpounds were
simlarly synthesised (Ex. 35A - step-58) in a parallel synthesis fashion
usi ng di chl oronet hane i nstead of chloroformand using the appropriate

pi perazi ne i nstead of 1-(4-fluoro-2-nethoxyphenyl)-piperazine. After having

al kal i ni i and removed, the aqueous |ayer the
organic ?nger1 (gvange g%@?@% tfryness in vacuo and the crude purified by
fl ash chiﬂnﬁtmgmmgyaphgl UERCL, s MeOi): 955« AigdHe8 BRAL

B e
1- (2- et hys-sh4 QIQQW'é.z@{sE’ %'5'33d ﬁJ[)ag bo%ﬂ%ﬁ%@gr apRR. Oo%%cm)

95-5. Yield: 89% 01 (m11 05-2.22 (m

2. 30- 2. 8§h(3ﬁ§artlllzlﬁ)per®1®0wsObmlr(qd]asiifﬁbowmgl 95-5.25 (m 1H), 6.20 (s | H),
6.55 (d, JeH) 32. brs, 1H). The starting

pi perazin thyI 7- am noi ndol e (Conpound

35A1-A) To aasmioutdfmneﬁlly127-ﬁﬂtoﬁt)dole7@h|Mbshah:doalt al, (Tetrahdalséonll esere 80,83395-

TS A i i S ™

suspensi eNg shlh Ghethef REul sukPénstct dineatfonag. Thd tf49d wisf fianeh bffendspd vent s
evapor at ed under vacuum The residue was dissolved in CHd 2 (80 n1) and

washed wiselientp evqpomted ynderhercwigahhe resadusr wanslisdelved i 1GREH4180apd)

resi due 97:3
to give g@%‘bedg‘k%ﬁ%@%d@ymph?t@i‘??e co oung%e&qﬁ%gc?‘%%d ékg(?dl%bg% )
3 21 4 3ufified by2fhsh chrodmt¢ggaphiHCH.61,2N Niid in MdOH 87:38to(glde 0.822)(53%) 66 (dd,
ﬁletltf%COI(ntI))Oﬁnle) b) 11 (2- Met hyl - 4-i ndol yl) - pi perazi ne (Conpound

5A1 B)
'H-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-indolyl)-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 (5ml) 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,SO,) 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.

'H-NMR (8): 2.46 (s, 3H), 3.02 (m, 8H), 6.31 (s 1H), 6.55 (dd, 1H), 6.92-7.08 (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%.




A m xture of Conpound 35A1-A (0.62 g), bis(2-chloroethyl)am ne 04 APR
hydrochl oride (0.7 6g), potassiumiodide (0.35 g) and DIPEA (0.8 ml) in
1, 2-di chl orobenzene (5nl) and n-hexanol (0.5ml) was heated at 190C for 3h.
After cooling at r.t., EtOQAc (30m) and 1M NaOH (20 nmnl) was added; the
organi ¢ | ayer was separated and dried-Y9Na2SO4) and evaporated to dryness.
The crude was purified by flash chromat ography (CH2A 2-2N NH3 in MeCH 97: 3)
to give 0.43 g (47% of the title conmpound. "H-NWR (8): 2.46 (s, 3H), 3.02

Cemrpl o’ SEAMR Gy Y2 fi im, (38 2 82 stmp 340, 5008 D), slooBaP b 100

4-t et r ahgadosRs @g|1iH)e6.25-8/98€mhyH), 6Hophenith 6H). er azi ne From
1- phenyl pi perazi ne (conmercial) Flash chromatography: petrol eum et her-
Et OAc 70:30. Yield: 43% 0 4 APR 2806 -59 "H- NWR (8): 0.82-2.18 (m 11H),

2.02-2. 1%,(5%16131_%3 2.20-2.82 (m 9H), 3.00-3.22 (m 4H), 5.00-5.25 (m 1H),
6.75-6.98 (m 3H), 6.99-7.32 (m 6H). Exanple 35A3

1- ( 1- Oy clldhévalvhexanbennhanyl-1.2,334-tetrabydredipen wg2-violethyb-2 (3 ethestyirhenyl4 - ( 2- et hox
yphenyl )'P@}a%ﬁ(eaﬂ ne From 1-(2-ethoxyphenyl)-pi perazine (commercial) Flash
chr omat 08 aphy: petroleumether - EtQAc 70:30. Yield: 74% 'H NWR (3):
0.78-2.18 (m 12H), 1.45 (t, 3H), 2.28-2.85 (m 9H), 2.90-3.22 (m 4H),

£,08 (ap 21008495529 kb Rome 02 (M 4. 7.03-7.32 (m 4.

1- (1- Cyclrple XabReRERPRY: pdroteudn dhéet E@NIT@IIRaLT e4.2- Yl met hyl ) - 4- (2, 5-
di nmet hoxyphenyle - pi perazi ne From 1-(2, 5-di net hoxyphen%lé}épl perazi ne (J.
Med. Chenil-NMR (6B0,78tD8% (m, HH)s h.48HE Gkt Hg8-dptdy(m, 98 bP@3R2drhéH)-4.8§ OAC

2. a- 3. 160 523 GgltD. Bl G osTsg B 175 % €267 06 (im
2H), 6,78 (d, 1H), 7.03-7.32 (m 4H).
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%.

"H-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., Tetrahedron Letters,
39, 2219-2222, (1998)).

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

"H-NMR (8): 0.75-2.20 (m, 12H), 2.20-2.80 (m, 9H), 2.90-3.30 (m, 6H), 4.58 (t, 2H), 4.90-
5.25 (m, 1H), 6.40-6.90 (m, _?)H), 6.95-7.20 (m, 4H).



Exanmpl e 35A5 1-(1- Cycl ohexanecar bonyl -1, 2, 04 APR o5
3, 4-t etrahydroqui nol i ne-2-yl net hyl ) -4-(2, 3-di hydr o-

benzof uran-7-yl) - pi perazi ne From 1- (2, 3-di hydrobenzof uran-7-yl) - pi perazi ne
(F. Kerrigan et al., Tetrahedron Letters, 39, 2219-2222, (1998)). Fl ash
chromat ogr aphy: petrol eum ether - EtOXf-70:30. Yield: 86% 'H NWR (6):
0.75-2.20 (m 12H), 2.20-2.80 (in, 9H), 2.90-3.30 (in, 6H), 4.58 (t, 2H),
4.90 5.25 (m 1H), 6.40-6.90 (m 3H), 6.95-7.20 (m 4H). 0 4 APR 2006 -60
Exanpl e le 35A6

1-(1-Cyclo exanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (5-f | uor
0- 2- net hatyoihykdnepirperyhd | 4 -FatahydroBadlingd- gathyBthhefndresdy| ) - pi per azi ne
(Us 45857!(17\%2 F}I1 asp chr omat ogr aphy: petroleumether - EtOAc 6:4. Yield:
32% Ephenyl) PEPCTAZRE (m 11H) L 2.01-2.18 (m 11-1), 2.28-2.80 (m

9H), 2. B%éinlJ(S(fTﬂoﬁJ'ﬁ-meﬁh %ﬁ&yl)?lﬁeraz‘ﬂn 373n 1H), 6. 55 6.78 (m 3H)
7.05-7.25 (m ) 5A7 cl ohexanecar bonyl -
3, 4-tet r&WHP@‘qmaF%FQH% I?irylet‘#@t?ﬁ@ﬁr)'fﬁo o Sife R FRENYI ) - pi perazi ne From

1-(2-neth r I t e trol eum
ot her - oAy 04 P AR DD EPIRIR Bl 6. 8’-"8(”@%%2’%% AP B8 70T
(m 11- 18,813s,2%)24.95-521(m] 8H),,6.56-Q88 b 2ZH) T95-1LR) (mHAYS- 7. 06 (| n, 2H),
7.08-7.20 (m 6H) Exanpl e 35A8

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

trifluor gghipyd Nenyl ) - pi perazine From
1-(2-trifluoronethyl phenyl) - pi perazi ne ( H-NI\/R(S% 8-2.2 (m

13H), 2. 431LCwhexgnegarpynyl-4, 29%4ﬂet@hy¢qutmmhne72 ﬂmeﬂlybs‘* Crane@pphenrstanpl e 35A9

piperazine

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

Flash chromatography: petroleum ether - 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), 4.96-5.22 (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-ylmethyl)-4-(2-
trifluoromethylphenyl)-piperazine

From 1-(2-trifluoromethylphenyl)-piperazine (Commercial)

'H-NMR (5): 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-dichlorophenyl)-piperazine (commercial)
Flash chromatography: petroleum ether - EtOAc 7:3. Yield: 77%.
'H-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).




1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-yl net hyl ) - 40 ¢ 2AP&- ghpe
hl or ophenyl ) - pi perazi ne From 1- (2, 4-di chl orophenyl ) - pi per azi ne
(comrercial) Flash chromatography: petroleumether - EtQAc 7:3. Yield: 77%
"HHNWR (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). O04APR2DO6 -61 Exangdle 35A10 1-(1-Cycl ohexanec

arbonyl -1, 2, 3, 4-tetrahydroqui noline-2-yl nethyl)-4-(2-hydroxyphenyl) -

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

chromat ography: petroleumether - EtOAc 7:3. Yield: 82% 1H NWR (6):
0.72-2.12 (m 13H), 2.23-2.85 (m 13H), 4.96-5.23 (m 1H), 6.75-6.95 (m
2H), 7. OExZnﬁﬂ)eQSAIOGI—D Exarrpl e 35Al11

1-(1-Cycl.o ear bon 0 (2-
i sopr opon(Eh (i’f anﬁ?*ﬁ i ’lée}s ﬁ%ﬁ‘?ﬁﬁc{r B’g @Y %‘i%?’ﬁéh’%&ﬁ)n
(Martin, pipekaziRt al, J. Med. Chem 32, 1052 1056 (1989)) Fl ash

chr onmat ography pet roI eumether - EtOAc 7:3. Yield: 77% 'H NWVR (6):

076211(m 18H), 2.21-2.84 (m 9H), 2.89-3.14 (m 4H), 4.49-4.69 (m
ﬁ]?lir 7.03-7.29 (m 4H). Exanple 35A12

1 (1 Q/c?v e;q(;(% %@heﬁlﬁ’%%4 t(é(gﬁrngﬁ irloqw nol i ne-2-yl net hyl ) -4-(2-fl uor
0-5- net W}dsbhhnma)ogmppgrmhemﬁthfmﬂ(()zzc 713u¥radd: B2bet hyI phenyl ) - p| per azi ne
(V\001/05 tr OA H NMVR (6):
b 762, 190TR Gl 1Bl e R Fa3Rm. LigEige s B 19885 5 (i
1H), 6. 6216, 801-(80 (AH8H). 6. 63-6.92 (1n, 2H), 7.02-7.25 (m 4H). Exanple
35A13

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-methylphenyl)-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 (m,
1H), 6.62-6.80 (m, 1H), 6.63-6.92 (m, 2H), 7.02-7.25 (m, 4H).

Example 35A13




04APR2WS -62 1 -(1 -Cycl ohexanecar bonyl - 04 APR 2006
1,2, 3,4-tetrahydroqui noline-2-ylnethyl)-4-(2,3 -dinethyl -

i ndol yl) - pi perazi ne From 1- (2, 3-di net hyl -4-i ndol yl ) - pi perazi ne Fl ash
chromat ography: petroleumether - EtOAc 6:4. Yield: 56% 'H NWR (3):
0.78-2.20 (m 11H), 2.21-2.82 (m 16H}§2-2.84-3.22 (m 4H), 5.01-5.26 (m
1H), 6.58-6.71 (m 1H), 6.92-7.02 (m 2H), 7.04-7.32 (m 4H), 7.65-7.81
(br, 1H). The starting piperazine was obtained as follow ng: a)

2, 3- Di net,hyl t was

pr epar ed 121(%{ G ec%@rg]l( %1%%;{}?81# T‘é&%ﬁeﬂ%ﬂgﬁﬁ H‘tA %[I ngM)r%ﬁ%’%fag?&mg"

di net hyl indoiyl}-piperaciat e (N. Moskal ev et al, Tetrahedron Letters 40,
5395-5398, (1999)) instead of 2-methyl-7-nitroindole. The crude was
purified by flash chromat ogr aphy eluting wth petrol eum et her- et hyl

acet at e Tueiap9ldimchiRsbid e puagugd (109, H N (6): 2,31 (5,3,
2.49 (s, ,627(dd1,670(dd 1H), 6.94 (dd,
1H), 7. 4&lashghyropgrography: n‘;}mku{nzeﬂsaraﬁﬁ%ﬁéﬁ Xiql¢sh8f41 ) - pi per azi ne (Conpound

35A13 B) i the e e r% o] )Og@ 5A1- B
starting %?gl\n/l\k @ﬁ%gﬁ@%@ﬂlg Q?%g?@%d of (‘fgf’r%g;un g&\lﬁ% ey?:?I é was
purified 1by, 658611 (@hIHyravAIrGny, 281)U1.04:7.38i(inh 41052522 2NbH3) n McOH 97: 3
to give the title compound (43%. '"H-NWR (3): 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. 8y lé‘ﬂ'au’tm%'fﬂper s@bstliths Follckving:

- Cycl ohexanecarbony -1,2,3, 4- tetrahydrow noI i ne- 2-yl met hyl)-4-(2-chl oro-5-
f | uor opheéhyl ) 283+ Risnetinil e pdelp 3 Addghenyl ) - pi perazi ne (WD
gllAgggg gE'@%hcoﬁEB&{H%VQQ LRI Rdeb by %F&E‘l’ﬁf)oundE§5%CA8mﬁt1ng Igglf15,325% 0

dimethyl-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%).

'H-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-indolyl)-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 NH; 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%.




"H-NVR (6): 0.8-2.2 (m 13H), 2.22-2.75 (m 8H), 2.8-3.2 (m 4H), &49r5ypd

(m 1H), 6.60 6.80 (m 2H), 7.00-7.30 (m 5H). Exanple 35Al5

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (5-f | uor
0- 2- net hyl phenyl) - pi perazi ne From 1-(5-fl uoro-2-net hyl phenyl ) - pi per azi ne.

Fl ash chromat ography: petrol eum et her-63-Et OAc 8:2. Yield: 18% 'H NWR (6):

0.8-2.15 (m 13H), 2.15-2.25 (s, 3H) 2.30-2.85 (m 12H), 4.94-5.21 (m 1H),
6.58-6.78 (m 2H), 7.00-7.30 (m 5H). The starting piperazine was prepared

as fol | owyRg: S Fl upgo- 2-5E Y4 3 =Bl Renagi Ngy 0 Al5- A)
The titl g@%‘n’%@é@%ﬁ% (’;l‘)‘r it é&ggéwddenggfﬁ’bié%3?0&6%%%%%%’%@1@56%%t i ng
from 1- ( 8:80f(lny2HY-7H0ESMEh)SHENI | | ne i nstead of Conpound 35A1-A. The crude
was purified by flash chromatography eluting with CH2C12-2N NH3 in MCH
97:3 to give the title conpound (43% . Exanple 35A16 1-[(2, 3

- Di hydr ogkafinRefza@di oxi n-5-yl) ]-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-

t et rahydroquipnol i ne-2-yl met hyl ) - pi perazi ne From

1-[ (2, 3- D‘r(h@rcbxh%ame@égmwbﬂéﬁfht Yarpquingiimegzylmethyb-4-Keflvorgan et al .,

Tet r ahedr [ 2219- 2222, (1998)). Flash chronmat ography:
petrol eu%é‘%"#@r%@?&ﬁ’g&%%ﬁz 6. Yield: 22% 'HNVR (6): 0.8-2.2 (m 13H),

2.25-2.80 (m 8H) 2.65-3.25 (m 4H), 4.16-4.38 (m 4H), 4.95-5.20 (m 1H),
6.48-6.8 , 7,00-7.30 .4H). Exanple 35A17 0 4 APR 2006 -64

1-(1- c,yc%&%@éﬁ%&%ﬂﬁhﬁé@g%meazﬁhydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2-
trifluor emeh BasMmal@Rphy:-RIBRUAZIKES - FEOAT 8:2. Yield: 18%.

1-(2-trifl uor omet hoxyphenyl) - pi perazine (EP 0711757) Flash chromat ography:

pet r ol eunlSNYBr(6): 0F-BAS (tn, 33H)i2e)5d2.23%963H) 2.30-2.85 (m, 12H), 4.94-5.21 (m, 1H),
6.58-6.78 (m, 2H), 7.00-7.30 (m, SH).

The starting piperazine was prepared as following:

a)  1-(5-Fluoro-2-methylphenyl)-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 NH; in MeOH 97:3 to give the title compound
(43%).

Example 35A16
1-[(2,3-Dihydro-1,4-benzodioxin-5-yl)]-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) 2.65-3.25 (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




"H NMR (6): 0.65-2.80 (m 21H), 2.90-3.15 (m 4H), 5.10 (bs, 1H), G49%R pyg
2H), 7.05-7.30 (m 6H) Exanple 35Al18

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- met hyl phenyl) - pi perazi ne From 1-(4-fl uoro-2-net hyl phenyl) - pi per azi ne
(WD 01/29015) Fl ash chromat ography: p®roleumether - EtQAc 7:3. Yield:
87% 'HNMR (6): 0.70-2.20 (m 13H), 2.20 (s, 311), 2.20-2.90 (m 12H), 5.10
(bs, 1H), 6.75-7.00 (m 3H), 7.00-7.30 (m 4H) Exanple 35Al19

1-(1- WC']Q@%%%%Q%M&gl %%%t}ag?%rﬁﬁ%%lﬁﬁ% glﬁl&l{g@pe 2yl methyl)-2,5-dichlo

rophenyl ) - pi‘perazine Fr rophenyl a2| ne (corrrrer cial)
Fl ash chﬁmﬂmﬂ‘@gﬂh@b&ohﬂpékplpt@m ether - EtOAc 8:2. Yield: 55% 'H NWR (6):
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 41-1) Exanple 35A20 1-(1-Cycl ohexanecarbonyl -

3, 4-t et r @Al QR Gdromethdx yohe®y Pipradink 4EF DLA767)2- ( 2, 2, 2-
trlfluoroethoxyphen | )] - pi perazi ne Erom

1-[ 4- f | ubtash sb e@a?gza qutrek?%'eetﬂ%x%%ﬁ 13 YVigd:derazi ne (EP 0748800) 0 4

APR 20061 28%
"H NVR (6 ?M%frzo(’%g m E?Pfgo %gg ﬁp%ﬁmﬁ grl}? gtg%q’iéH?%O\gﬁ%@ 4. 40

(g, 2H), (b, dH¥) (bs, 1H), 655 6.80 (m2H), 6.80-6.95 (m 1H), 6.95-7.35 (m
4H) Exanpl e 35A21 '
1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ) - 4- (2- pyrim

i dinyl)- Eghpﬁ[@zsm From 1- (2 pyri m di nyl) - pi per azi ne (corrrrer cial) Flash
chromat ogr a petroleumether - EtOAc 4:6. Yield:
-(1 Cyclohexanecarbonyl 1,2,3,4-tetrahydroquinoline-2- ylmethyl) 4 (4 fluoro-2-

methylphenyl)-piperazine

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

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

"HNMR (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-ylmethyl)-4-[4-fluoro-2-(2,2,2-

trifluoroethoxyphenyl)]-piperazine

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




"H-NMR (6): 0.70-2.30 (m 21H), 3.60-3.90 (m 4H), 5.10 (bs, 1H), ®44%R sigs
1H), 7.00-7.30 (m 4H), 8.30 (dd, 2H) Exanple 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) Fl ash

chr omat ogr aphy: petrol eum et her - Et QAc-®0: 50. Yield: 70% 'H NVR (6):
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, 1H) Exanple 35A23

L-(5-chi gf @agneﬁ%a&%mgﬁy?e}mf&u&%ﬁafc RXBREGRIRMY). - 1, 2, 3, 4-tetrahydroqui no
| i ne- 2- zine From 1-(5-chl oro- 2- cyanophenyl ) - pi perazi ne (WD
01/ 05765)H-NVRSR): OH0e20 gy r13fEhy2.2 2186 ¢ine i), at8eY. 1 EmOAd 58.480q, 2H)eh.d0 80%

3 085 9% WD 5156 80 662k 5040 iy 06606 TR P 20y . 7 05 7 30 (m 4k
7.48 (d, 1H) 0 4 APR 2006 -66 Exanpl e 35A24

1- (5- Gyano- 2- net hoxyphenyl) 4- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui n
ol i ne- 2- Bxpmpla3AA21n| per azi ne From 4- ( 5- cyano- 2- net hoxyphenyl) pi per azi ne

WO 01/ 2 Yi el d:
630 - 1 AN L R RO R TR o RRE AR IS SRS T 5hy
2.92- 3. 121p(emzm4|—|) 3.89 (s, 3H), 4.95-5.19 (m 1H), 6.85 (d, 1H), 7.04-7.32
(m 6H) Exanpl e 35A25
1-(1- Acetyl -4-indol yl)-4-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne
- 2-yl met Bydn -1-@LPemddinhD-pise@iink (cdhmetef Y| - 4-1 ndol yl') - pi perazi ne Fl ash

chr onat o%ra hy: petrol eumether - EtOAc 50:50. Yield: 63.2%
lash chromatography: petroleum ether - EtOAc 4:6. Yield: 13%.

'H-NMR (8): 0.70-2.30 (m, 21H), 3.60-3.90 (m, 4H), 5.10 (bs, 1H), 6.45 (dd, 1H), 7.00-7.30
(m, 4H), 8.30 (dd, 2H)

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%.

'H-NMR (3): 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, 1H)

Example 35A23
1-(5-chloro-2-cyanophenyl)-4-(1 -éyclohexanec arbonyl-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 (8): 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)




"H-NMR (8): 0.75-2.25 (m 12H), 2.25-2.90 (m 9H), 3.00-3.40 (m 4H4 APR 205
4.90-5.30 (m 1H), 6.45-6.65 (m 2H), 6,95-7.30 (m 7H). The starting
pi perazi ne was prepared as follows: a)
1- (1-t-Butoxycarbonyl)-4-(1-acetyl-4-indolyl)-piperazine (Conpound 35A25-A)
A suspension of 0.6 g of 1-(1-t-butoxysarbonyl)-4-(4-indolyl)-piperazine
(WD 99/67237) and 0.24 g of 60% NaH oil dispersion in 6 m of anhydrous
DMVF was stirred for 30 min. at r.t. under nitrogen streamthen for 1 h at
55C. Aft 2@{ qution of 0.29 mM of acetyl chloride in 3 n of DW
was droppe |rr|ng was continued for 6 h at 55C. After cooling, the
react | on 15X yane-2vactholt yiphered)-4w 1 -bydbéherhneodirbbiA(D; 1 m#nanaﬂlgdkoqmnhhﬁzo (3x30
gﬁg Fd dried (Na2SO4) and evaporated to dryness in vacuo. The
resrdue bﬂ PPPEG™5y flash chromat ography (Et20 - petrol eum et her
40: 60) affording 0.55 g (79 3% of the title conpound "H-NWR (8): 2.63
(s, 3H, 3.18-3.40 (m , 6.73-6.90 (m 2H), 38 (m 1H), 7.81 (d,
1H), 8. 06 qud-(iqyancs? mtlrorrwphezﬂ)) pl@ragmel(YV@Ql/@WZ)lH) b)
11- ((1- A I n -67 A solution of
0.3 go Mﬁ%%ﬁ%gg%%%géxﬁbﬁﬁ&@ﬁ#?%ﬁ§ Re: ?‘ﬁﬁéggi of a 2 N solution of
HO in E{HOMRSSk&ETS- bOb(mJ ), 2.632118gm, THY, 2222i8pi(hasidy 29213.12 pmsiH), | t er ed

fford hioride. 1H NMVR (6
250 (s SotiC 08t s8I S BT TR om oy 6. 65 (o 1t
6.80 (dd, 1H), 7.18-7.33 (m 1H), 7.40 (d,1H), 8.14 (dd, 1H). Exanpl e 35A26

1- (1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ) - 4- (7-i ndol
yl ) - pi peExampte 332 1- (7- |ndonI) pi perazi ne (WD 94/15919) Fl ash

chr omat ograp, LA+ € 5 O4_ Y%  (6):
0. 75 3. 28 ¢ e RIGVGTY & iBheranfaftiiy g 33 Bidoapfiptite Ryl |
1H), 6. 4®iereaBe(m 1H), 6.80 (dd, 1H), 6,95-7.40 (m 7H). Exanple 35A27
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
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-t-butoxycarbonyl)-4-(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,SO4) 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 (3): 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)




From 1- (3-cyano- 4-indol yl ) - pi perazi ne (WD 99/ 67237) Fl ash chromat dy# aywy ypg
petroleumether - EtOAc 30:70. Yield: 35.19% 1H NWR (6): 0.80-2.20 (in,
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). Exanple 35A28

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r &¥ydr oqui nol i ne- 2-yl nmet hyl )-4-(2, 4-di f
| uor obenzyl) piperazine From 1-(2, 4-difluorobenzyl)-pi perazi ne. Flash
chromat ography: petrol eum ether- EtQAc 70:30. Yield: 58.5% 1H NWR (6):

6. 05- 6. 02 tIRIBPO Al ToppB e n F s Mo b 13l 3R o)
pi per azi b€HGA s BrOpeaséaptasefright oesting.ahelptecitfed-sOlid was fitted 2§fbiding @29 azi ne

( Conmpound A28- A The itl p ch'hmt was prepared follow ng the general
pr ocedur@"gg@.‘*’ct kQQB’PP‘(‘J‘? azines in CA 2188484. 'H NWR (3):

2.26-2.5 9 6
2.26-2. ilil((m 4(5%1 2 Es 91?1 92561 %31%')2 953352, £.50-330)(2m¢ 81719- SeS8, (101, Bk .

1- (2- Br okarhéH2y1.)8-2.33 !meyfé] GH@X‘éhHé@rlb‘dd?,l 1H). 2, 3, 4-t et rahydroqw nol i ne- 2-yl
met hyl ) - pi perazi ne From 1-(2- br onobenzyl) - pi perazi ne. Fl ash

chromat ogr aphy: petrol eum ether- EtQAc 50:50. Yield:81.9% 'H NWR (8):

0. 70- 2. 1&xampledya262. 10-3. 00 (m 13H), 3.40-3.80 (m 2H), 4.90-5.20 (m

11-1), 690740(m 6H), . 7.40-7.65 (m. The starfi i per.azi ne was
pr epar ed 144-Gslohgigec l?onj?’l'(l%%83%@%&}}}“}‘5'3@%93?%@"‘{'é&%ﬂgﬂ}ﬁf@?ﬁw A) The
title product was prepared follow ng the general procedure described for

benzyl piperazines in CA2188484.
From 1-(7-indolyl)-piperazine (WO 94/15919)

Flash chromatography: petroleum ether — EtOAc 50:50. Yield: 72.4 %
TH-NMR (8): 0.75-2.25 (m, 12H), 2.25-2.90 (m, 9H), 2.90-3.20 (m, 4H), 4.90-5.30 (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-indolyl)-piperazine (WO 99/67237)

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

TH-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%.

'H-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, SH).




"H-NWVR (6): 2.41-2.55 (m 4H), 2.62-2.98 (m 4H), 3.64 (s, 2H), 6.0/4-4PR8gyg
(m 2H), 7.13 (dd, 1H), 7.25 (dd, 1H), 7.41-7.56 (m 2H). Exanpl e35A30

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl )-4- (2, 5-di f
| uor obenzyl ) - pi perazine From 1-(2,5-difluorobenzyl)-pi perazine (CA
2188484). Fluent: PetroleumEther-Et@&8 1:1. Yield: 52% 'H NWR
(6):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 (in, 5H. 0 4 APR 2006 -69 Exanple 35A31
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 ) - piperazine From1 (1 - napht hyl ) - pi per azine. Flash chromat ography:
petrol euﬂ’he‘sthﬂmgpqﬁtm@vVas@rep‘dr@llaﬂfol&ﬁvs?% H-NI\/R (S): 0.81-2.15 (m 1l H,
2.10-2. 29 ( : : 4H), 4.98-5.25 (m
1H), 7.08 7. & 2 .92 (m IH), 8.08-8.27
(m 1 Hrhe The §1toaﬁétl wgs @t@ﬂfs@zwmamegs thH @&ﬁa"reﬂdpr%SedfufH ldestBibed forl behzyl
enzyl - 4- ( 1- napht | nth);ﬁw nerazi ne (Conpound 35A31-A) A reaction flask was

char ged WPFWZ’&‘@%I 248%8hat e (11 g), BINAP (0.22 g) and palladium acetate

(53 ny), I}ﬂﬁk S r Pphhabene (5

1- benzy pi ;%%r%@%??@’%{’ % Wﬂeﬁ%ﬁ?gﬁd@éﬁﬁ (ﬁé@(gﬁ h2|2gn was
stlrred a4inef LHx for 20h. After cooling tor.t., the mxture was dil uted
with diethyl ether (20 m), filtered through a Celite bed and concentrated
in vacuo. The residue was purified by flash chromatography eluting with
petr ol eumxgﬁlgﬁrg,s—mt hyl acetate 9 1 to give 4.16 g (57°/c) of the t|tIe
conpound. 'H-NWR (6): 2.67-2.84 E% 3.07-3. 24 4H) , (s; 2H),
7.09 (ddl- (a%romvbezmylﬂdi cyﬁ@h@ﬁ)lecavbon 28 (erfahxqum@hmﬁa'haethylm 1H) b)
1- Napht hbpeﬂ&ﬂ@r azi ne (Compound 35A31- B)

From 1-(2-bromobenzyl)-piperazine.

Flash chromatography: petroleum ether — EtOAc 50:50. Yield:81.9%.

TH-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, 1H), 7.25 (dd, 1H), 7.41-7.56 (m, 2H).

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

piperazine

From 1-(2,5-difluorobenzyl)-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).




To a solution of Conpound 35A31-A (4.16 g) in McOH (250 m) were a&lﬂeﬁd’m%
Pd-C (0.65 g) and ammonium formate (6.12 g) and the mxture stirred at
refl ux under N2 atnosphere for 5 h. After cooling to r.t., the catal yst
was filtered off, the solvent was evaporated to dryness and the residue

di ssolved in CH2CI 2. The sol uti on was-6fashed wi th aqueous 5% NaHCO3, dri ed
(Na2SO™4), filtered and evaporated at reduced pressure to give 2.5 g (85%
of the title conmpound. "H-NWR (S): 1.71 (bs, 1H), 2.92-3.36 (m 8H), 7.09
(dd, 11-1), 7.38-7.58 (m 4H), 7.74-7.92 (m 1H), 8.12-8.31 (m 1H). 0 4
APP, 2006 -70 Exanpl e 35A32

1- ( 7- Br okixarhple ¥l ) - 4- (1- cycl ohexanecar bonyl - 1,

2,3,4-tetr d ui nol j nes 2- hyl ) - piperazine.Fro

T O br ot IR LS 2 TR oo IR A BB b e um

et her - Et oierdfhe50. Yield: 59% "HNWR (6): 0.79-2.21 (m 13H), 2.22-2.84
(m 8H), 2.87-3.24 (m 4H), 4.99-5.23 (m 1H), 6.61 (d, 1H), 7.03-7.30 (m
7H), 8.25-8.47 (m 1H) The starting piperazine was prepared as foll ow ng:

a) 1-t- By}&ﬁyq@_rngﬁf{m 1}-pipefadinRl OMD- 4-i ndol yl') : pi perazi ne (Conpound 35A32-A)
To a solution of 1. SYS» 5 of 1-t-butoxycarbonyl -4- é4-i ndol yl ) - pi perazine in
20 m of FiasEchwamatogrigbyt petB8deugn etheNBSOANE3 nYiklduB2d7%as stirred for 6 h at

ayer vad OERAEM TR Laetr ;2 SRS L P e 0 Rt
vacuo. Thesress @qmy,a:s,opu,rjzt (e d5HDY 7R34assy @hIeNRY.00aRIh, 1HREL.098 2P met her -
EtQAc 8:2) to afford the title conpound (0.71 g; 37%. "HNWR (6): 1.49 (s,

oH), 3.04H% 34 (m 4H), 3.55-3.78 (m 4H), 6.40-6.58 (m 1H), 6.59 6.68 (m
1H), 7.15-7.30 (m 2H), 8.35 (bs, 1H). b)

11- ((7-Brono-4-indol yl)-pinerazine (Conpound 35A32-B) The title conpound
was pr epahesdtaftolpgwrarinetwes psepaeedpss dalbdusr e descri bed for Conpound 35A25-B

\R/;ts igata%n?;jﬁeomﬁgﬁ%m&l ﬁ?A%%-Aﬁel :E%&G%QndoisA% ound 35A25-A. The crude

A reaction flask was charged with cesium célrbonate (11 g), BINAP (0.22 g) and palladium
acetate (53 mg), under N, atmosphere; afterwards, was added 1-bromonaphthalene (5 g), 1-
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.
"H-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.

"H-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).




"H-NMR (6): 1.90 (bs, 1H), 3.01-3.24 (m 8H), 3.55-3.78 (m 4H), 60 #4RPRdys
1H), 6.61 (s, 1H), 7.12-7.30 (m 2H), 8.35 (bs, 1H) Exanpl e 35A33

1- (1- Cycl ohexanecar 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] di oxepi n-6-yl ) - pi perazi ne From

1- (3, 4-di hydr o- 2H 1, 5- benzodi oxepi n- 6-%%*) - pi perazine (J. Med Chem 31,
1934-1940, (1988)). 04 APR 2006 -71 Fl ash chromat ography petrol eum et her -
ethyl acetate 7:3. 1HNWR (3): 0.81-1.89 (m .11H), 1.91-2.01 (m 1H),

2. 03- 2 8 2.91-3.11 (m 4H), 4.16-4.26 (m 2H), 4 98-5.25 (m
1H), ?‘%m?lé% . 6.81 (t, 1H), 7.06-7.18 (m 4H). Exanple 35A34

1- (2 ChI dr(dldimmw‘l}mdolyh)de@e%@héxmmbmhyJL314-£Bt@hwdro@nm<dh19tﬂ=yiq1¢thY@I-| ne- 2-y
| met hyl ) - gfl nra2|ne From 1-(2-chl orobenzyl ) - pi perazi ne (CA 2188484)

El uent : 161" €um Ether-Et OAc 1:1. Yield: 64% 1H NWVR (5): 0.9-2.98 (m
25H), 3.52 (s, 2H), 4.95-5.12 (m IH), 6.80-7.11 (m 8H). Exanple 35A35
1-(1- Cyclohexan c arban

3, 4- t et r AFRASGTEBIT H%&ﬁﬂipﬁﬁFﬁyﬁ) 4- (6- et hoxy-2- pyridyl)-pi perazine
From 1- (%Mtcm‘aﬁmfo%ra%@ ?éﬂo)le&ﬁ PREREIONE: {0760, 93é1875984. al . Arznei m Forsch
(Drug Res) 24 Fl ash chromat ogr aphy petrol eum et her- et hyl

acet at e J7H3\IMRI-<{5NI0F39€2621 (10, B, 222-8\8418HBH),2.813 24 18, 1), 489:5.2B(B5LH), 05 (m

o) BxntaluduRga oo %151)%215289.9]@1{_}'}) 6.05-6.19 (m 2H), 7.01-7.42 (m

1-(1- Cyclohexanecarbonyl 1, 2, 3, 4-tetrahydroqui noline-2-ylnmethyl)-4-(2,5-dic

hIoroben%% pi per azi ne
e startlng piperazine was prepared as following:

a)  1--Butoxycarbonyl-4-(7-bromo-4-indolyl)-piperazine (Compound 35A32-A)

To a solution of 1.53 g of 1-t—butoxycarbony1-4-(4-indolyl)—piperazine in 20 ml 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 (Na,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%).

'H-NMR (8): 1.49 (s, 9H), 3.04-3.34 (m, 4H), 3.55-3.78 (m, 4H), 6.40-6.58 (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), 3.55-3.78 (m, 4H), 6.49 (d, 1H), 6.61 (s,
1H), 7.12-7.30 (m, 2H), 8.35 (bs,-lH)

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)).




From 1- (2, 5-di chl orobenzyl ) - pi perazi ne (CA 2188484). Fl ash chr onel ©gwrapipys
petrol eum ether - ethyl acetate 8:2. "HHNWR (6): 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). -72 Exanple 36

1- (4-1ndolyl)-4-(I-piperidinocarbonyl -1-2, 3, 4-tetrahydroqui nol i ne-2-yl net hy
| )-pi perazine The title conmpound was synthesised following the alternative
acyl ation procedure described for the conpound of Exanple 1 (step f) using
1- pi peri ' [ e ohexanecar bonyl chl oride and
chlorofogﬁgﬁggkgg 2F$8| hkgggﬂg?%aﬁguggcé£¥99[UX|ng for 8 hours in the
presence lmme(e;ﬁhe 8¢r1w9e(m\;a1slmum9me@n (m m);szmzasm@mt ogrmpmn enu,ut(nng Wi th
petrol eum et her - anol i % to give
(he 0111 éiohids g Bemg 455 Bokue, Aoy S35 927 2meaT oSy 115, 56183
7H), 3. 0§H§ 41 (m 10H), 4.29-4.48 (m 1H), 6.47-6.63 (m 2H), 6.80-7.00
(m 2H), 7.01-7.21 (m 5H), 8.10-8.28 (bs, 1H) Exanple 37 1-[I

-(3- Cyanoproplonyl) 1,2, 3,4-tetrahydroqui noline-2-ylmethylj-4-(4-indolyl)-p
i perazin To §§)%?| on of 0.37 g of Conpound 27 in 5 m of

1- net hyl - §?r i none, was added 0.14 g of sodium cyanide and the

m xture Wa(s Gitlorobettyd-(1 3§ €Clohexanscaitmumyb 1 ,2630bteadhwatroquidaline-2pdnikthgl)i nt o H20
and extracted with EtOAc. The organic |ayer was washed with water, dried
(Na2SO4) PHSHFZ2Eapor ated to dryness in vacuo. The residue was purlfled by
flash chromat ography (petroleun1ether-EtOAc 2:8) to afford the title
conmpound (0.14 g; 36%. i? 1.38-1.64 (m 1H), 2.10-3.08 (m 13H),
3 08 3. 3Frqmml- (aﬁ)ﬂor®eoz_bd)6p12qra€1m:( W21884847-6.61 (m 2H), 7.01-7.31 (m

e
1 (1 Cyc?m%%gghéggpgon;?%gégpdgr%ﬁ?d &%/4 t et rahydroqui nol i ne-2-yl nethyl ) -4

- (4- i ndoI"HINMROBPOrR2.D$ émA)51H; 3.521¢x; QHR-4nes-hy2 (nj 1HD) 5.36-7(1qoEmHNd 38A)
Conpound 38A was obtai ned using the nmethod described for Conpound 25A, but
using 2- fluoroaniline instead of 4-trifluoronethylaniline. The crude was

purifi ed gRynfplesns3s
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.

'H-NMR (8): 0.8-2.2 (m, 13H), 2.20-2.73 (m, 8H), 3.35-4.05 (m, 4H), 3.79-3.91 (s, 3H),
4.95-5.12 (m, 1H), 6.05-6.19 (m, 2H), 7.01-7.42 (m, 5H).

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 (mn, 12H), 3.52 (s, 2H), 4.95-5.12 (m, 1H), 7.05-
7.30 (m, 6H), 7.45 (m, 1H).




0 4 APR 2006 -73 chronmatography eluting with petrol eumether - eth@k APR
acetate 7:3, affording 3.59 (80% of the title conpound. 'H NWR (6): 2809
(s, 3H, 7.28-7.46 (m 3H, 7.50-7.62 (m 1H), 8.08 (d, 1H Db)

2- Brononet hyl - 8-f | uor oqui nol i ne (Conmpound 38B) The title conpound was
prepared as described for Conpound 5A;7kstarting from Conpound 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 first eluted product, 1.9 g (36% of the title conmpound and then 2. 16
g of starting material. "H-NVR (6): 4.78 (s, 2H), 7. 37 7.72 (m 4H), 8.22
(d, 1H).EzgmgleBl6uor o- 2- 14- (4-indol yl)-1-pi peraziny, met hyl | - aui nol i ne

(Compoing FEG STTPMPRAIEG V55, o ool U e Fooner i s

2-chl or onet hyl qui nol i ne. The crude was purified by flash chromatography
eluting with petrol eumether - ethyl acetate 1:1 toaﬂlve the title corrpound

(75% . 1Fhaie gaypound wes syfhesissql fol Wme thejaltgrnative pqylatiop propedyre descrip

673 g’g ?d6§>r (B ¢ é{lﬁ?iouna QigE)((%ﬁﬂig { '(@tepglfp usidg 3%piperrindcBboRyD chidridlinbad %H)

1- ((8-Fl u@kohe&anzmbmyﬂ ehlpride @tquﬂ@bfqm lastbadycbf dichlomthethahg, :apd pefluxirigrier

( Conpoungl, 38D) Jhe title und S. prepa und | B
{pr obedut 8085 nbEBrepieBr SRR RS ERRLEY o AFSRhRIS TR ) e

was puri Iﬁdtl@@buhyetﬁéraﬁhyd: htetaral ST rapthynolie latinanga Mmmlastgfveltbd.miﬂeaddﬁq{ound et hyl
acetate %ﬂto give the title conpound (57%9. "HNWR (6): 1.49-1.75 (m
)08(m1H) 2.51 (d, 2H), 259302(m6H) 3.21- 3.60 (m

?E? ?F;%M(é)bﬁeljz"@& (o -ot); £589 d1Mm, 7H), 3.08-941 (m2 20151423 48 &n O81)8- 28

1- (1- Cych.ahestarime 2kH GrB-7.60 {th2ip7 .01 7,23, (4, CBY.r&al 828 Ghsi W) i ne- 2-yl net hyl ) - 4
- (4-indolvl)-piperazine The title conpound was synthesised follow ng the
alternative acyl ation procedure described for the conmpound of Exanple 1
(step ) FuimpsEd3 ting from Corrpound 38D i nstead of Corrpound 1B. The crude

was Ul’lfledb flash chronmat ogra el.utin vmth
P 1-[1-(3-Cyanopropionyl)-1,2,3,4- etrafi)yd¥oqu1nollne% ylmethy] 4 & 1n801y1)-p1peraz1ne

To a solution of 0.37 g of Compound 27 in 5 ml of 1-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
(NapSO4) 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 (m, 5H), 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




acetone 8:2 affording the title conpound (70%. 0 4 APR 2006 -74 'Gh M¥R 2005
(8): 0.82-1.99 (m 11H), 2.03-2.25 (m 1H), 2.28-2.91 (m 9H), 3.08-3.44
(m 4H), 4.96-5.22 (m 1H), 6.45-6.77 (m 2H), 6.96-7.29 (m 6H), 8.05-8.26
(br, 1H). Exanple 39 :

1-[1- (3-Acetyl ami nopropi onyl ) -1, 2, 3, 4-Bet r ahydr oqui nol i ne- 2-yl met hyl ] - 4- ( 4-
i ndol yl)- piperazine A m xture of 0.16 g of the conpound of Exanple 28,
0.058 nil of TEA, 0.03 ml of acetyl chloride and 3.8 ml of CH2Cl 2 was

ves washoogidRrts “UMRE HiHebhRIR R TORRNERRC 2Y, Horlis se IRGFA ML 0T
Iﬁyer, dmledompmm]fllhydrousfsodl um sul phate, was evapor at ed t&ngggfassi ﬁnd
?reteha:lglshgw@)zgﬁ\ﬂ%% ggg“é? /gﬁg%giog’gg%f‘{ﬁm%é‘ﬁﬂﬁ)and the'corrpound
of Exanphe 41)(HoA34ghyl-8tubl u{n%)me s o&n@%ﬁm 1H), 1.95 (s, 3H),
2.10-2.95 (m 370 (m 2H), 5.10 (b, 1H),
6. 40- 6. 6(5h§ fifle sempomdowasmrgare(dﬂs deppyibes farCqrmpounfiSA, Esatingl foa Comppund
1-(3-Ca 4-( 4-
ol y ) SeRTuA o SRR 2R Ao e ThEMA VR AADS, Gl Raind
0. 067 m eclfing mm@tehgllemnlewersekhykmata&w aludglzazemisad‘frst‘EHEed/mdmt; 19 ed3@) 20 to

25C under _ni trogen at f or hours. After overnight resting, the
sol uti on ks lflﬁg%rﬂp?}ﬁl Eﬂ“ ezilq(\)é; g mteily) 0y ) and extracted with Et OAc

(2x10 ni )Hmr‘(gy\@%\/@@mmwtﬂmj@ miy), ®f2ovwat gy, The organic layer, dried on

anhydrous sodi um sul phat €, was evaporated to dryness and the residue

puri fi edé)by fk%% -9.![ﬁg@ﬁ%&{l?ﬁ’:ﬁ?[pe(vﬁ%eth%%gl}in% %@hgohﬁu ﬁ@)}hano' 92: 8)
to give -1.65 (m

mpou
1H), 2. 10?0@;39@[1« 38C waspbtaBed b Be Banfen desH)bedEOIZGGIBp@Bld(lrﬁ (m2édedurt. @3 But b

g- ls_? ’ 1E|) fLO ﬁ;ﬁ%ngz)ﬂfié 6583 r&%@d g%d;g?orometgquumglnﬁe %E'l crude was 7pu131%eé B}r ﬂaé_lq

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 e) 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), 2.59-3.02 (m, 6H), 3.21-
3.60 (m, 5H), 3.73-3.95 (br, 1H), 6.41-6.80 (m, SH), 7.04-7.22 (m, 3H), 8.08-8.28 (br, 1H).

e) 1-(1-Cyclohexanecarbonyl-8-fluoro-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyD)-piperazine .

The title compound was synthesiséd 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%).




-75 04 APR
1-{1-[3-bi s(Acetyl am no) - propi onyl ] - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2- y| met hmpi
-4-(4- indolyl)-piperazine The title product was obt ai ned during the

synt hesi s of the conpound of Exanple 39. "HNWR (6): 1.35-1.65 (m 1H),
2.05-3.00 (m 18H), 3.10-3.30 (m 4H);743.80-4.20 (m 2H), 5.10 (b, 1H),
6.45-6.60 (m 2H), 7.00-7.30 (m 7H), 8.15 (s, 11-1). Exanple 42

1- (6- Chl oro- 1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) -4

- (4-indoh ) Bz ) )

o chi or o- BNRRERYBELOP (B ) 200205 Gy L AA%APT (10 T 30854 AP

m xt ure @f9645 2XA(ng 181), 6345}5]70(1&- IHP 6D647.2% (i, ) 08. 0518 126qbt, nH).2- car boxyl i c
acid, 30 M of anhydrous THE and 6 ml of 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
MeCH was pdhppResh i nto the mxture, and after 15° was added 5 nl of 2N HC,
The stirred mxture was heated at 60C for 1 h, then evaporated to dryness
in vacuol- [Tﬁ%ﬁcég’im@mowl)aétzéd‘* -{girehydpoquinelicet2¢ dmethy)]-4atddindelybr act ed wi t h
CHC13 (Zéi) . The organic |layer was dried (anhydrous Na2SO4) and

evapor at 16 ryness in vacuo; the residue was purified by flash

chr onmat ography (CHCI 3- MeOH 100:1) to afford 0.35 g (35.3% of Conpound 42A

o 2 Sl R b Dl Wy R AP 6 e
2H) b) 6c1@bh@er 81d23 B el TRE Iy kwad, stirrdd LEDO e 95 T ARP hitRBerk Q@m@gmm@ fit2B) The

title corrpound was synthesized follow ng the procedure described for

conpoundhauc Thegolylion wps easheds with i gy Nolie@H; @) x é@)ﬁﬁba@fblﬁm&qf et afhof
conpound N saduh 3. 38
(2m 2H) O&ﬁcsl? _.Bg‘%‘(m@hfﬁ%’,’@u& 4740 pgé@ iYiSag at?% t %&Hg%wécg t@f’soo (m
2H) c) residue purified by flash chromatography (EtOAc - 2 N NH3 sol in methanol 93:7) to give

6- Chl oro I e n net h r ahydr oqui nol i ne
(Corrpoung%i%éggﬁ?féﬂg Wel mgﬁﬂgﬁ}gsx@ | 815’1’%’431 @\?PZ@ the procedure
descri be41NWVR ¢8IPAGN06534D 1 HYUL 93IG! 31g), a8 02D. 95 tlllﬂg, ITRE-8R30 &h, £A9BGYNd 42B

i nstead of conpound 34C. The resi due was O%UI’I i ed flash chromat ography

(petrol eéﬁ?%{fﬁe?rH) 580 pd B.00-489-6p ¢m, 3H), 7.00-7.25 (m, 7H) 8.20 (s, 1H).

Example 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 a 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




afford Conpound 42B (55.8% as a yellow oil. 0 4 APR 2006 -76 ' H NMRAPR 505
1.40-1.75 (m 1H),1.80-2.05 (m 1H), 2.35-3.00 (m 8H), 3.10-3.65 (m 5H),
4.50-4.95 (b, 1H), 6.35 (d, 1H), 6.50-6.70 (m 2H) 6.85-7.00 (m 2H),
7.05-7.25 (m 3H), 8.05-8.30 (b, 1H) @)

1- (6-Chl oro-1-cycl ohexanecar bonyl _1, 2;/3;4-t etrahl

dr oqui nol i ne- 2-yl net hyf-4-(4- indolyl )p| perazine The title conpound was
synt hesi sed starting from Compound 42C foll ow ng the procedure described
for the af A@et lafe¥t S Drépionyl PE2 BeSied Sy d@Ridduhd biyed ety 14-

chromato ra?gadm # d%) I)1p(§ytj?ol eum e%ﬂﬁyer - Et CAc }gradyent@?rom 60 : 40
to 40: eompyémpfrrgzm%e tltle conpond (71.8%. '"H- NWR (6): 0.85-2.00 (m
12H), 2.00-2.25 (m 1H), 2.25-2.85 (m 8H), 3.00-3.40 (m 4H), 4.85-5.30
(m 1H), 6.45-6.65 (m 2H), 6.95-7.25 (m 6H), 8.15 (b, 1H). Exanple 43
(R) - 1- ( 17hy dilopedan ecavbaimet diridg m&mthésﬁmfym@mpomdi pfiBxaaplié A&t hyl ) - 4- (I -
et hyl Ri_perazine The title conpound pared as descri bed
n Exanmf@ﬁakséil@é.ln@ haFonpiint & Rk g g ,.411‘3,%§9ég8<@f2@eanp|e
1. Yiel d51§Ql%1 5. 2/8. 60, 263), 87%0179@(1&WH7)1é'I')5( 5. 4p95-2.24 (m 111),
2.26-2.85 9H) 3.10-3.357(m 5.00-5.25 (m 1H),
645660(m 2H), 7.00-7.30 (m 7H) Exarrple44(Z) 1-[

1-(4- HydEtxxlylpLe(AZohexanecar bonyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl et hyl ] - 4-
(4- |ndoI1 Q)CE}P E raz gl o o 1)-4-(4yindolyl)-

(2)-1-[ 1297 F’faﬂu‘faﬁ}‘? ] y?@ﬁx&?@%ﬂﬁ%‘%‘é&éﬁ’ﬁ@b‘éﬂ&?}y “4p(ingoly

t et r ahvdpipataizine! | ne 2-yl methyl | -4-(4-indolyl)-piperazi ne (Conpound 44A) The
title conpound_ was synt hesi sedlfol | ow ng the e}cyl ation procedure descri bed

Vi £\

for the 2conédtrogdsivaorymel shigfetral HIQUAS (L OIIRQUNGPsSnd 1B but usi ng

Ci's-4- diphembtar byl sid ahh&emgyy,ghqa%?maaami ciBbticdRid PRRRGEd as

described in EP 0352909) instead of cycl ohexanecarbonyl” chloride. Flash
chr omat OQIF}B@WIS dHEand 6pg1ﬂ rof| 1®uM BHs.Me,S in THF was stirred 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 CHCl; (2x40 ml). The organic layer was dried (anhydrous Na,SO4) and

evaporated to dryness in vacuo; the residue was purified by flash chromatography (CHCI3-
MeOH 100:1) to afford 0.35 g (35.3%) of Compound 42A as a thick oil.

"H-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-iodomethyl-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.

'H-NMR (8): 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-
(Compound 42C)

4-indolyl)-1-piperazinyl]methyl]-1.2.3 4-tetrahydroquinoline

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. '




0 4 APR 2006 -77 ether - EtOAc 6:4. Yield: 87% 'H NWR (8): O0.386- JDGG\P(ang
18H), 1.95-2.78 (m 101-1), 3.11-3.41 (m 4H), 3.82-4.01 (m 1H), 5.05 58
(m 1H), 6.48-6.62 (m 2H), 7.00-7.46 (m 11H), 7.53-7.71 (m 6H), 8.02-
8.25 (bs 1H). b) (2)-1-[1-(4-Hydroxyc

ycl ohexanecar bony) -1, 2. 3. 4-t et r ahydr ogié-nol i ne-2-yl met hyl | -
4-(4-indolyl)-piperazine To a solution of conpound 44A (0.2 g) in 20 mM of
THE was added tet rabutyl anmoni um fluoride and the resulting suspension

ti d d
vacuum ; “ERMRETAE-R3E Ty SR TSU e By 3 a0 M G A8 B R 4 oo
(30 ). 4‘6!0&93@:’;1“19 6.3y ¢d, M@sédmeem (@NEHO4R5 D) (2 H); A06-AESS(pWBH){ | ed by
flash chronato raﬁhy (CH2C12- McOH 95:5) to give the title conpound (63%.
'H NMVR (8- ¥ (m 9H), 2.01-2.22' (m 2H), 2.33.-2.88 (m 9H),
~;>H)12 ~;> gé) ( m 14 chhlo%QZc 1o@léxa&1@&arﬂoh¥is,1 Z?H?&Tﬁhéﬁn%dldﬁolﬂnw»vlﬁwﬁ&nﬁl @8 (m

- (4- Hydrméjéb&hi_mmecar bonyl ) -1, 2 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] - 4- (

4- i ndol
(e - 1-1 1ot BOLPRBAURT A wotrorisrd Sring Som SrERapnd 20 Bloine g prpegor
tetr ahyddesqubabfdrml&r @f Frtametldt J(stép 04Thmd@i@nb)qulnuaﬁed b}nélagmnpmumgrapﬁy A) The

e RSl 5" OR N 1S D (EIRS Ry MR e

conpound®

t rans- 4- doppsayi7t 8o but yl si |l yl oxycycl ohexanecar bonyl chloride (prepared as
descri beg in EP 0352909) i nstead of

ci s-4-di pﬂié‘iMRt(é)’tObi&%lO (m,yl%lbylzﬂ)@*ﬁ&ﬁdﬁaﬁ&,a%%ﬁﬁﬁ (me b Bi0ge3. 4(F(I@as4H)

chr omat ogr, t eId 87% 'H NWR (8):
0.89-1. 87" ? @H%B%g%fsg %"?E}%déi’é% g4 5" isiﬁi e 5T (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¥EamPlstSoxy cycl ohexanecar bonyl ) - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-

| ~yl'l - 4t At nd9tivhdxaRRIRFL NG 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%.

'H-NMR (8): 0.80-1.99 (m, 11H), 2.05-2.24 (m, 1H), 2.26-2.85 (m, 9H), 3.10-3.35 (m, 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
(Z2)-1-[1-(4-Hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl)-piperazine

a) (Z)-1-[1-(4-Diphenyltertbutylsilyloxycyclohexanecarbonyl)-1,2.3.4-
tetrahydroquinoline-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




The title conpound was synthesised followi ng the procedure descri Heé AP®Y 9005
the conmpound 44 but starting from conpound 45A (44% . 0 4 APR 2006 -78
"HHNMR (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 11-1), 5.06-5.32 (m 1H), 6.51-6.70 (m
2H), 7.07-7.31 (m 7H), 8.05-.8.32 (bf77- 1H). Exanple 46 1 -(1

- Cycl ohexanecar bonyl - 7-f | uor o-

1,2, 3, 4-tetrahydroqui nol i ne-2-yl methyl)-4-(4-indolyl)- piperazine a)

7-Fl uor o-eﬁwpeﬁ{(y&qunp{ddnw%mrrpound 46A) Conpound 46A was obtai ned using
t he net hod described for Compound 25A, but using 3- fluoroaniline instead
of 4-tri fHM’r@)hQBémﬁﬁ me. 18H)e 10620k (s (Hy Bfliledd bymf #ldy 8.82-4.01 (m,

ai orai ﬁgiﬁpgés St mgt o Yo Reba e A Gt RS ooty 8 0oy

7.17-7. 3. 2H)., 7.67 (dd, 1H), 7.71-7.84 (m 1H), 8.06 (d, 1H). D)

2- Br ononet hyl - 7 fI uoroqw nol i ne ( Conpound 468) The t|tIe col pound. was

pr epar ed bas” dé&ktE4H yeioxyeiobexageapongt Adetrabydsognima i lmehvli-nst ead
of 6-fl uQr@:;3adieh e ol ine. The crude was purlfled byflash

chromato y 'ng with petroleumether - ethyl acetate 85:15 to give,

as a firdio @ohttied of rerdpaingd 44A£{6 2@) i Wbt T)Hthe added|tefrabotypamumaniamd t hen

1.14 of st al 46A VR 7 7.43 (m
T 9 Siapht dnd e BRUGhE Sippéian subfed MBS afs Anbprdithe solvadfinds P U
7- Fl uor Oezaﬂoﬂatécﬂundad@écylhm Iheegi@icawasdissoNedtd OYLEh @40 mb)land vafiedraund 46C)
Conmpound 46C was_obtained .in the sarrea;/\éaé*)as descrj bed for Compound 1C

( pr ocedur&OdP0 mHY,{The gravgicdrysp Handnuedl éadthsroruslecyss prafed by & nol i ne.

The crudgpmas t W th petrol eum
et her - St hyl t%g%ﬂthgt(gﬁ @% Me@?%eﬂﬁﬁgf?ltﬁggﬂéwnﬁgg%g@ 1% . 'H-NWR (8):

2. 68- 2. 96HMNMRAE):, 1. - 299 @n3HH) 2P1-21R, (13 28, 233.-2R88)(m, 6HAS- B-583 (m 41DH) |
7.02- 3.82-4.01 (m, 1H), 5.05-5.29 (m, 1H), 6.48-6.68 (m, 2H), 7.07-7.29 (m, 7H),8.03-.8.29 (bs

1H).

Example 45
(E)-1-[1-(4-Hydroxycyclohexanecarbonyl)-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-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%)).




7.22 (m 3H), 7.24-7.39 (m 11-1), 7.62-7.88 (m 3H), 8.09-8.31 (04 2R o9
1-((7-Fluoro-1, 2, 3, 4-tetrah}droqui nol i ne-2-yl net hy) - 4- (4-i ndol yl ) ni perazi ne
(Conpound 46D) 0 4 APR 2006 -79 The title conmpound was prepared as

descri bed for Conpound | B (procedure e) starting from Conpound 46C i nstead
of Conmpound 1C. The crude was purified/®y flash chromatography eluting
with petroleumether - ethyl acetate 7.3 to give the title conpound (45% .
"HNWR (6): 1.41-1.68 (m 1H), 1.86-2.01 (m 1H), 2.43-2.98 (m 8H)

3 14 3. 57 5 r 2 (m
o, a11igTYR Pl s fnc B, 273 (mgaf2gs s By St 0. By by o)

1 (1 Cy c3pueX ange artpnye6-6-32 (@) nop 16.21-8 79{&1@12H§W’Dﬂh(1ﬁ0m)18{)3=8Bmelblhyl ) - 4-
(4-indolyl)-pipi erazine The title compound was synt hesised follow ng the
al ternat il -acyl ation procedure described for the conmpound of Exanple |
(step f) but starting from Conpound 46D i nstead of Conpound 1B. The crude
was purified by flash chromatography eluting with petrol eum ether-ethyl
acetate Examplé 4 ding the title conpound (57%. 'H NVR (6): 0.91-2.01 (m

11H), ( : -5.25
(m 11y, T FalrEneqionf 74fofs ) iRyt s b Byithendoh- 2. 20 o
47 1 - (1piperazine

- Cycl ohexanecar bonyl - 6- phenyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl met hyl ) - 4- (4-
i ndol yl')- piperazine To a solution of 0.053 g of the conpound of Exanple 34

in 2.5 my) of 7amiprelnoHshiqeinbifie (CoBDoasttlegh)0. 008 g of _
tetraki s(trl phen@ghosp‘hl ne) -pal I adi un(0), O. 018g of 97% S henyl boric acid

and 0.7 ompound¥sys wag obigiet paing thesethed SescrilrerblonCoppern St ppigg 3f or 12

h under O 420 4 t.ed
Et OAc (SX% om%?ﬁ@@@@a%@#ﬁigh étréfehre \X{aa?ﬂ%shé% d}% bri ngé&déf b? (ﬂ%}Lydr ous
Na2S4) ashehretepaphatebding ovitr yatebmm ethenv-acthigd. acdtae 156X, dfferdives?. pg(6K.1%y by

flash chrfﬁgtﬁ&ra@h% petroleumether - EtOAc 1 : 1) affording 0.010 g
(109% of l6’&‘?1)ound as a thick oil. "HHNWR (6):-0.70-2.05 (m1 1H),

2. 05- 2. 300MR1MS):, 2. 24 8O3 9N 11-M369H), .2H3; §%57 IdBSIH)M7.741).84 (m, 1H), 8.06 (d,
1H).

b) 2-Bromomethyl-7-fluoroquinoline (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.

'H-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)

) 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), 7.02-
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-1,2.3.4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
(Compound 46D)




4.90-5.35 (m 1H), 6.45-6.70 (m 2H), 7.00-7.25 (m 4H), 7.30-7. %4(4%2005
SH), 7.55-7.70 (m 2H), 8.15 (b, 1H). Exanple 48 1-(1-Cycl ohexanec

arbonyl -2, 3 -di hydroi ndol e-2-yl net hyl)-4-(4-indolyl)-piperazine 0 4 APR
2006 -80 a) 2-(4-(4-hidolyl)-1-piperazinylcarbonyll-indoline (Conpound 48A)
The title conpound was synt hesi sed fot19w ng the procedure described for
Compound 1D (step f) but using 2-indolinecarboxylic acid instead of
1,2, 3, 4-tetrahydroqui noli ne-2- carboxylic acid. The crude solid residue was

stirred vl Htl&&%&ﬁlﬁ@ \’Jﬁk}) e{;/)QIredgs éTsjela@éd for bomb?%x}dalf efrgcegmg%) al(tglg Iifo@ of

the title co S an' | 3.05-3
3.45-3. 6530(nppumd-ﬂ6C Bsesd of Oornpmnd8ltéi) /Thg cosledvasugified hHﬂash zllr@@aMgﬁphx m 1H),

6 50- 6. 70 .95 -8.50 (b, 1
. b) 161@%”%‘”%6%&8‘%8 e ‘?ﬁiﬁ%ét'_%ﬁ ?toélglt'e theﬁgéném)’o'%%g 3zi ne (Cf)rrpound

;188) Cghelﬂmgmlﬁ Is(sp?pxtqunés mzuﬁynt%ezsop‘gﬂ f19), go%z;gs crﬂtesm{j gq?%ﬁ@ﬂ rl bed
or oun st e u usi n oun | NST ea [0) oun

The 1 ooy BabAEis(bp D ARG (1 20 CAF SR Ty Hay S 0RETE. 113 10 tl?ieﬁlfﬁlol Ve

ammnlaéﬁg %}gﬁtﬁ}gﬁ)ﬂgthetltle conmpound (11.8% as a thick oil. '"H NWR
(6): 8 % 280310(m 1H), 3.10-3.50(m 7H), 3.90-4.15 (m
1|—|) 4. 26) 5. 0D-(I-Lyclbhhxanéafdngl-Blu -teBal®drofuii0li 410 (b, 1H)

1 (1- oy ci6indelyhIRTeing | -2 3- di hydr oi ndol e- 2-yI met hyl ) - 4- (4- i ndol y! ) - pi pera

zine Thené titlé CofnRa WA syﬁﬁeﬁseatfawlﬁgﬂlefapt%ﬁ@mw&ytdﬁan ptdceduraideseeibed
acyl ati on procedure described for the conpound of Exanple 1 (step f% but

st ar t i ngfarr@encopwpwichaf Fspmplest (glgp &y %WH&%&OWBCOW@“I& def instsadoat i fi ed
by flas hgﬁﬁeﬁﬁt P8I R YAk %dsrig.ln‘ﬂeﬁ rbypﬁzgslhoéh?&fﬁto&%o%lﬁf el‘ﬁﬁﬁ%/ I\Vlﬁﬁcgg%tl@ﬁmp 4

affordin e title conpound
2 10 2. 3gth¢mgthylidpstatg 7332af2)r@15g (chq t1thp2u@5(53%}5 (m 7H), 4.40-4.70 (m

11 e PRt Bk DouZt b b D 2 392 e B, o 2 B il AN G0 B0 1 -

4-(4-  4.91-5.25 (m, 1H), 6.48-6.68 (m, 2H), 6.82-7.24 (m, 6H), 8.03-8.22 (br, 1H).

Example 47

1-(1-Cyclohexanecarbonyl-6-phenyl-1,2,3 4—tetrahydroqu1nolme -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 1,2-DME
was added 0.008 g of tetrakis(triphenylphosphine)-palladium(0), 0.018g of 97% phénylboric
acid and 0.7 ml of K,COs 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,SO,) 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, 5SH), 7.55-7.70 (m,
2H), 8.15 (b, 1H).

Example 48
1-(1-Cyclohexanecarbonyl-2,3-dihydroindole-2-ylmethyl)-4-(4-indolyl)-piperazine




i ndol yl') - pi perazi ne a) 04 APR

1- ((8- Hydroxyqui nol i ne- 2-yl met hyl ) - 4- (4-i ndol yl') - pi perazi ne (Conpound 49
The title conmpound was synt hesised foll owi ng the reductive am nation
procedure descri bed for Conpound 35B, but using

2-fornyl - 8- hydroxyqui nol i ne (commerci é#80} i nstead of conpound 35A. The
resi due was purified by flash chromatography (petrol eumether 04APR2006
-81 EtQAc- 2.5 N nethanolic ammonia 1 : 9: 0.2) affording Conpound 49A
(749 . "H-NWR (6): 2.71-2.93 (m 4H), 3.23-3.41 (m 4H), 3.88-4.03 (m 2H),
6.50-6.63 (m 2H), 7.0-7.49 (m 6H), 7.71 (d, 1H), 8.15 (d, 1H), 8.10-8.45
(bs, 111}) b) 2-14{(Biidetshpkpipetrazolylcarbdnyllimetolivé §Cotagotnd ABA) y1 ) - pi per azi ne

( Conpoun
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i odonmet hane was ad and the sol ution was stirred at refl ux 5 hours,

cool ed t earpoxylic q@tslu rTéa cruflesokip cssidvg B plireeewithili® G0anb. forfle bagahie | ayer

was wash t rated to dryne n vacuo
to afforgﬁ?rﬁ\eaéslh %%@%ﬂ%‘hgﬁe%%ﬁ}é% gﬁﬂ'ﬁ?y%ﬂ 2.73-2.90 )(/m SZHI) et
3. 21- 3. 3EHNIVRAB): ,3.05-005 4m] 8HY, 3.4 2Hp5 (f, SH), B.E@64.00n(m28H), 3.05-000 Tb,14)( m

1% b vt o Bl & sa fhn i w o 3. OB, 858053 B 0bR%0 &) ©

| I met hyl ygg- (4-i ndol y1) - pi perazine (Conmpound 49C) The title conmpound was
synt hesi sed as reported in Exarrpl e. 1 (step e) but u5| ng conpound 49B
i nst ead bf Chiidaibydreindgig-yl faiadelyhirfipe 9

Bay 1 A syleal,

Bk : p rHmat ogr aphy
(6y: 1. o0 B Sbmporpid WG syl %fsfo gyt giocksﬁﬂg%s%&%w Gy elng 1 g5
(m 5H), (Sté}llﬁbu(ﬁsm@d)npoﬁnﬂ)@&{\hmﬂeaﬂlldf Cinmdad 10 (m 5H), 7.02-7.19 (m

T L1 Oy B ERISHEEF BUGFL . fasbusbiamatossaehy ARy 2R PUPSHaRel FHaom2 0%t ny ) -

4- (4- i ndpifydrimpitheitld R&ipdand 18 .80h)tds @ thigkpRUNd was synt hesi sed fol | owi ng
t he al teE native acyl ation procedure described for the conpound of Exanple

1 (step TH-NBYR (8t &30rh80 fmothllodri¥oti el (BoldD), AdOehdl) Gn, 7H), 3.90-4.15 (m, 1H),
4.20-5.00 (b, 1H), 6.50-6.80 (m, 4H), 6.90-7.20 (m, 5H), 8.10 (b, 1H)
¢) 1-(1-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%).

'H-NMR (8):1.00-2.05 (m, 10H), 2.10-2.32 (m, 1H), 2.32-2.95 (m, 5H), 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- tetrahydroqumohne 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 —




Conpound 113. The crude was purified by flash chronmatography el uti A¢ AR hoos
petroleum ether-ethyl acetate 7:3 affording the title conpound (57% .
"HHNWMR (6): 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, 111)
Exanpl e 50 1-(1-Cycl ohexanec arbonyl - 8lhydroxy-1, 2, 3,

4-t etrahydroqui nol i ne-2-yl nethyl)-4-(4- indolyl)-piperazine 0 4 APR 2006
-82 a) 2- Met hyl - 6- hydr oxyqui nol i ne (Conpound 50A) A suspension of

2- et hyl HoRe! NOXy QAR iAok 1 | 8 o*B%xidRlin éngéédn%vz@% (7@*/J3uxed for 8 h.

Afterwarqs, the cooled m xture was poured into 1 of water, alkalinised
Wi th 32% HNEGR @)icR. Eix2.03cmedH)i 323-38hyin, 4ldp 3a8e4.03 (m, 240), 9150-6.Ghén,ctfani ¢

| i i ted to d

AR TR W G R TR TN ATE R LY S S GG R e

\(Ni t hgﬂ; fbgr B gag-h%%tmﬁvhﬁigbﬁ@a}xﬂlg%t‘@)-gg(hizihwg%%)ﬁer%n%leame&n{dms) 1H), 2.75
S, s . -/, . -1, | -, .

6 ert ) BIOPERIB ORI obteblsrgerire T eekesituard mbe) abwensiFR of

Conpound yRQAq4&k @&9% ARGmBbIMRE VA 3 BRAYL NGt B8)stitrBd gﬁﬁ) § ﬁQ%%)at was
cooled at 0-5C, then di-tert-butyldi carbonate %1. 2g) was added and the
sol ut i onrét PAPenl ofsipdemetharfegwascardediané thwasodigiont was sioled ehrefivasfor ¥ dpursat ed

dth ified, b h t ting. with t
ol her | £ CROCEIGHL: Py o Ha85hy SIAGIRLAIABNG Fhebldfictidt PRRRER" o)
1. 55 (s, watH)waté, dBed Na,S®Y),and eapofatdBio(diynebdin, vabud o attdd tHawitle2ddmpodnd5- 8. 07

(m2 H. %)co/ 2- Bronmonet hyl - 6-t ert - but oxycar bonyl oxyqui nol i ne (Conpound 50C)
The titlé B)rrpound was prepared as described for Conmpound 5A starting from

Conpound 1H§@@R((@?];82273919b (5! 2agl 3081-$38 (HOAy, %rd@?i.iwgrﬂ,%@%is@%ﬁﬁ@% ﬁ@yde was
purified by flas chromat ography eluting Wth petrol edumether-EtQAC 8:2 to
gi ve 0. 57¢06%14 (ws 41 7.35-C dtgoudd), 7(84891H), FHNWR1HB)8.2218.58(Kss]HPH) , 5. 78 (s,
2H), 7. 5(03)_ 7. 6?— g-IpIetl:lgo | ? 3 gf:-gt-etgah]'%ro mnan';Q-Z- lmethyl)-4-(4-indolyl)-piperazine

(Compound 49C)

The title 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
(petroleum ether — EtOAc- 3:7) affording the title compound (42%).

'H-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-

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 49C instead of
Compound 1B. The crude was iouriﬁed by flash chromatography eluting with petroleum
ether-ethyl acetate 7:3 affording the title compound (57%).

'H-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




d) 6-tert-Butoxycarbonyl oxy-2-[4-(4-indolyl)-1-piperazinyl met hyl | -@&iARR pppe
(Compound 50D) This conpound was obtained in the sane way as described for
Compound 1C procedure (d) but using Conmpound 50C instead of

2- chl oronet hyl qui nol i ne. The crude was purified by flash chromatography
eluting with methyl ene chloride-metham® 95:5 to give the title conpound
(379%9. "H-NWR (8): 1.36-1.71 (in, 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), 7.48-7.71 (m
3H), 7.98-8.36 (m 3H). 0 4 APR 2006 -83 e)

1-(6-tert-But oxycarbon) Loxy 1,2,3, 4- tetrahydr oqui noline-2- |Y

et hyl L(4) i n2dVgthyl-6-ly Eng 5868F) The title conpound was

pr epar ed ,as deshrl f uhd f » oced artin npound
50D | net AaybToEBBad R X%‘%“Hb"i “\%Vaé BEEAT BB 67 BD R FenbE e aohy
el uting w Aﬂeﬁm&nﬂ @i@m&aa;ﬂﬁctmtmrpahre%n@ 100 i Mﬁwhﬂéﬁ aﬂkahhﬁe&ﬁzﬁtﬂ@lﬂd
(5299 . ' H NWR ( -1.73. (m 11 1.81-1.98 (m 1 2.42-3,01 (m

8H), 3. ﬁﬂa@%znq rﬁxtrsqtsd with afhylacshte r{% P mb. dhe rganiq fyeppjes driedoory 18
(m 3H), 0,83
1M 120 ¢ R sbhuplulphhld arld evaporated to dryness giving 0,83 ¢ of the title compound.

ne-2- | ~which4va(84lscd1ﬂmﬂqplIyexmtgewahom@n’(l@opmﬁms@ﬂ%ﬁhe title conpound was

the. compainiMBroRY T & br (ubeb 371 B EHLToD B PO BRaTh0E not ead
of  Conpgyndei&:- Bﬁ%@v@d&b&ﬂﬁld&ﬁ&-ﬂ@ﬂh‘vﬁ 8ol (EbasburaBoBYat ogr aphy el ut i ng
with petrol eum ether-Et OAc 1 togive the title conpound (4 NVR

(6): 0.8 solgpn o Compy und250®‘4(0283& ap%dlrmmylalzlr@ay@dle@ Q-2 QP-I)TH (@mJB 34

E lr)n 4|]__|) ' W%S g@oléd 4- g‘r@ ) di-t6re- %afyﬁilga]'b((rﬁ'ie @ |»g) wis 35ded 2t tHeBoluftibh stiffeP8- 8- 27

1- (1 Cyc hbhtax@meﬁdnarﬁkf@mwhrdﬁ thychobw;at Wa2, Faporated raatl yitie cqudenpirified- By flastet hy | )

Goci (amrioBREy FRHEE PR R TS SRt Ao B GE b BT "

resul ti ngorﬁp@qmure heat ed at refI ux for 5h. Then the solvent was rermved
under vagu the residue al kalinised with NaHCO3 and extracted w

H-NMR (8): 1.55 (s, 9H), 2.78 (s, 3H), 7.22-7.34 (m, 1H), 7.51-7.62 (m, 2H), 7.95- 807 (m
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-indolyl)-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 (i, 4H), 3.86-4.02 (m, 2H),
6.49-6.66 (m, 2H), 7.00-7.21 (m, 3H), 7.48-7.71 (m, 3H), 7.98-8.36 (m, 3H).




CH2C12 (2x 20 ml). The conbi ned organic |ayers were dried over NaZ@%pzmghus
evaporated to dryness. The crude was purified by flash chromatography
eluting with CH2C12-2N NH3 in MeCOH 95:5 to give the title conmpound (57% .
"HHNMR (6): 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);835.05-5.25 (m 1H), 6.45-6.65 (m
2H), 6.67-6.75 (m 2H), 6.92-7.11 (m 4H), 8.05-8.21 (br, 1H) Exanpl e 51
1- ( 6- Br ono- I-cycl ohexanecar bonyI 1,2,3, 4 tetrahydroqw nol i ne- yI nmet hyl ) - 4-

(4- quorg;
6- Brono [ 44=7

il v : g : ,
tetrahydmgz_mﬁmmm@und 51A) The t|tIe corrpound was synt heS| zed

fol |l ow n ocedyr e describe ound 34 but .usi

15 (411 udPe BB RRPPRIEY SvAs RYAPFE<H aﬁﬂ?sggﬁﬁéﬁggoepg@ﬁ (R KedltB e Spring Sromna of
1-(4- In%hﬁpbﬁncpsmﬁ@zeaaef Co oﬁrﬁsl@%emewslﬂuhﬁad by fhipahosiogaphpgr aphy
(petroleumether - Et OAc 703 afford the title corgoound (44.4% as a

t hi ck g| putm&wwxlmdlc(l@romithe@ st a1101273t9ge@ﬂzewczompo 2030- 4. 00 (m
17 2
L7 0 SRafuRst st of, B’} 901 gl o £ 001 (o2Rel 2ty ol

(4- fl uoﬁml%me(ﬁﬂn@}gpmeﬂﬁlm{m Py, aAi2re1 8 (ne, 3t 3. 99-6(2!41(bluﬂlH) was synt hesi sed

fol l owi n the al t de? riped . for thei crrpound
of Exanp ‘ : pee 59 )

1B. The %étﬁ'ﬂwmn&w Blbexqzlhy(éérﬁ&ﬁnahopmt ography (petrol eum et her -
Et OAc 80: 20) affording the title conpound (69% as a thick oil. 1H- NWR

(6): o g&he tife cgmpound was syntherised foltpv(ing tgHjternatigpacylarign pracedpy dessribed (s,

3H), 2 7 g 7. 50

( Ir_nD 2H) , ?(Exglﬁp ﬁ%ér{pggnc%ldzf (?gmﬁse §. étr%p(ﬂ]bu% @m’ur@g fmn Cl)ﬁlpgﬂﬁd b indteatP of

- Cycl ohexampoamd dBY [Th8 chidd rvoasypulifizd hydflasht chadryato grgpliyn eluking wathy paeldduy ) - 4- (4
i ether-EtOAc 1:1 to give the title compound (47%).

"H-NMR (8): 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).
2) 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,Cl, (4 ml), 0.5 ml of 3.6 N HClI 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 NaHCO; and extracted with
CH,Cl; (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 CH,Cl,-2N NHj in
MeOH 95:5 to give the title compound (57%).

'H-NMR (5): 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), 6.67-6.75 (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



i ndol yl') - pi perazi ne a)
1- (8- Hydroxy-1, 2, 3, 4-t etrahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol yI) p| per@%

ne (Conpound 52A) The title conpound was synthesised as reported in
Exanple 1 (step e) but using conpound 49A instead of Conpound 1C. The
residue was purified by flash chromat ggraphy (petroleumether - EtOAc 1 :
1) affording 0.15 g (3 0% of the title conpound. 1H NWR (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). 0 4 APR 2806 -85 b)

1- (8- Cycl ohexanecar bonyl oxy- 1- cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i
ne- 2- yl @pt hy 6)Brémb4- j4n@dduoko-2mdesaphas ) CpippauindineAB1]-A23al-ut i on of 0. 14
g of compound  52A, 0.20 m of cycl ohexanecarbonyl chloride and 0.41 m of
triethyl &Wahgdrpguinoline (gempeundealwas stirred at reflux for 0.5 hours,

cool ed t qpE e coﬂiB@undn@Vé(st éﬁ/ﬁ@leyi@&i Rubkakl R pYHcE(ﬂlrgH%ﬁbecir e c@fnﬂ%ﬂcﬁ?ﬂi]ﬁyer
was washed wth wth H20 dried (Na2SO4) and evaporated to
dryness int vsiegid- (4 Thlercr:i!mw@lmh@pwr)tpﬁpeé@mwa&‘ b atatingcmetsnak gicapley 1-(4-
(petroleu OAc 6:4) to afford 0.17 g (77% of the title
conpound! Oﬁlmﬂ(’@‘é 0.78-2.05 (m 24H), 2.05-2.90 (m 8H), 2.97-3.38 (m
4H) , 4 9416 .reslduenvasl biirified by Ftach @Rropmtog2ihhy @eBSlerm Zethdrm EfdA¢ 78:30p td bs,
1H). ¢)

1- ( 1- CycPEREBRELreynd Gl a5,a/hiekils, 4t et rahydr oqui nol i ne-2-yl methi ) - -
(4- 1 ndolyINpmRI® Frl%'(@el gy 1o n'Pfl}ﬁ é?ogd@f(nf?@m%% é@@(m%}@i% 89- Of
I|th|umhydrOX|de monohydfate i n THE ‘and 0. HPO Was stirred
at r.t. ﬂ(ﬂO(mzlﬁbGr®720(m|,tﬁﬂ with H20 and extract ed vvlth Et CAc. The

organi ¢ faver  yes, yashed b i wately. oo L NaGRein A CARRLALEM.  ©
ryness asTr Chr orrat ogr apny

(petrol etﬂiﬁb@tmﬁfethoxﬁilﬁ%ﬂ) Emeraé_ﬁn_ to afford 0.32 g (65% of the title

corrpound 0. 80- 15-2. 58 2.91-3.48 (m
6H), 5. 3§ he tlgq c?rH,Pouppi)was Syt eseseé %H}QWIHQH}J’BG a%tgmyfgw( %f:y ag‘[lﬂ)’l prcg:e%e ascn 1:43
7.02-7. 2@, (e poutd 1P Heldfhplel ) (stefG MRk &taptng from Compound 51A instead of
Compound 1B. The residue 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, 8H), 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), 7.30-7.50 (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-ylmethyl)-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.

"H-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).



1 -(1 -Cycl ohexanecarbonyl -6-nethyl - 1, 2, 3, 4-tetrahydroqui nol i ne-2g4 apr
-yl met hyl )-4-(4-fl uoro-2- nethoxyphenyl)-piperazine a) |-

(4- Fl uor o- 2- net hoxyphenyl )-4-(6-nmethyl - 1,2, 3, 4-tetrahydroqui nol i ne-2-
yl car bonyl pi perazi ne (Conpound 53A) The title compound was synt hesi sed
foll owi ng the procedure described for-8enmpound 1D (step g) but using
Compound 32B instead of 1,2, 3, 4-tetrahydroqui noline-2-carboxylic acid and
1- (4-fl uoro-2-nmet hoxyphenyl) - pi perazi ne i nstead of

L (A ndgl V! ) BRSRa RG0S B VRSP L] 99 Pl th A0, Sl EBL 0T aphy

el uting t e trire compound (69

f()/a. gH;l ARRHRNOS. (4-Bilol - pibBafif (Comifmd 53B) (m 1H), 2.04-2.10 (m 1H), 2.11
S; , 2.66-2.89 , 2.93- 3. 4 3.61-3.9 g 4, 02-4.26
(m 119 Agosion o9 ok of it S2A5078 Rt Gppheszacepiitsybtiiige A4 0ap;

1- (4- Fl ugyl @ 2Ry bn §niSrBihene was stirrdd 4t ffluk FV0I5 Qs N@bldaqo 21.yTRet hvl ) -
pi perazi ne (Conpound 53B) The title conpound was synthesised follow ng the

pr ocedgr mfifcte@cme@ﬂraﬁf@d vatnBéi The organie fryr) wes tvashed iwiticd h s 5eifh
i nst : ) j Lfj | : h
el ut g rOrOBRTNAES G and BEabcFaf HEadBe Bl ool dnPlredl b33 DuESBTAGH PEDY

% . ' H NdRof6lographyt Spdtr@ung netherH) , Et0R0614) 90 affprdi B)l7 2.(21%] sof B titl. 46
(d, 2H), 2.50-2.62 (m 2H), 2.63-2.91 (m 4H), 2.99-3.18 (m 4H),
3.31-3. 5PPRR"™EH), 3.87 (s, 3H), 4.71-4.84 (br, 1H), 6.41-6.52 (m 1H),

6. 53- 6. 7G1.0NWMR25]) -0.88-705 Cm )M 081)90 (ga 8H), 2.97-3.38 (m, 4H), 4.94-5.07 (m, 1H),
1- (1 - Cycl ohexanecar bonyl - 6- net’hyl - 1, 2, 3,’4- f et r ahydroqui nol’i ne- 2-yl met hyl ) - 4

- (4- 1 ubnb6-6262rfet, REDypeyH (mpoihk8di(he e title conpound was synthesised
fol L owi ng, the, i LSLARLINE AGHLEL hORoRY 90O G AGRELIRAhe. o Alncith-£pPOUNd
of Exanple 1 {ste€p t) but sterting from compourtd ound
113. Theindblythepipaszingiri fi ed by flash chromat ography elating with petrol eum

et her-ethyl . acet 1:1 to qgi h itle.co und (80 %9. ‘'H N 5’36%:

0. 81 1. oG mpdire ohpy7 st eutndid Sehy Corg & o SRS oy moabhyrsic i i 6
THF and 0.2 ml of H,O was stirred at r.t. for 12 hours, diluted with H,O and extracted with
EtOAc. The organic layer was washed with water, dried (Na,SO,) and evaporated to dryness

2005

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-tetrahydroguinoline-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 %).



4H), 3.82 (s, 3H), 4.98-5.17 (m 1H), 6.49-6.68 (m 2H), 6.74-7.09(}(.r1q;‘:;,;4ya]6
Exanple 54 1-]

1- (3- Cyanam nopropi onyl -1, 2, 3, 4-t etrahydr oqui nol i ne-2-yl et hyl )] -4-(4-indol
yl)- piperazine A mxture of 0.021 g of cyanam de, 0.1 g of K2CO03 and 0.75
m of DVMF was stirred for 1.5 h at 8®6- cooled at r.t.; afterwards, 0.04 g
of Conpound 27A was added with stirring at 80C for further 6 h. After
cooling at r.t., the reaction mxture was diluted with water (7 nl),

strirred; i hi s was
purified %M@%ﬂ@fﬁfw& Eﬁﬁ%ﬂ‘%‘ %ygﬂtﬁ% PANCE RIS £ .40 R e LU 4)
to give 6.193a0 46563.69-398 (nd, 119), Uickle2 e @ipannd.230.4 dERED6SG1-6570 (ni S
125165&2@;@ 2002(8‘{5E)m 11 H), 285365(%} GPEI? 510(b%()
5.70 (b6.7 %94@14@1)6 55 (m 2H), 6.90-7.25 (m 7H), 8.10 (s, 1H). Exanple
55 1-(5- %ﬂ OF 94 Jppioy. 9&9&]@&@5‘-@9@[&9}?%' 1,13 44etrahydroguinoline-2-ylmethyl)-

4-t et rahydroqw nol I ne- mer ny1 )-4-(4-TTuoro-2Z- met hoxyphenyl)-pi perazi ne
a) 1-Ben - , 2- di hydr oqui nol i ne Corrpound 55A) The title

conpound repare a de C b t 5

corsound ey BT SREGSR, 1, SE9FSRERAG ATRT Sr  Ehbpr e

(5 S)Chl 6. 1&t& R)lzb\.(t fﬁsg@*@ongﬁ)tﬁld 5(3(4, 1n§tgﬁd oﬁc%pétgﬂ5l5%l"l)he résidife Wa5gléxﬁﬁﬂd lﬁi}H) b)
oroqui nql i ne-2-car boxyl i ¢_aci oun was

obt ai ned 1At GFemAaEABhY HHGLE Wﬁéaeﬁfﬁlﬁm&sﬁ%&urﬁ%ﬁé’) 3 mwaﬁwnt& © OgweBRthd 55A

i nstead efg £oypound 32A. The crude was used without additional
purification. (63%. 'H NVR (DVBO d6, 400 MHz, S): 6.15-7.01 (bs; 1H),
7. 60- 7. S1HMMVRZB):, 1.45- 9278{m18H0rﬂ 8QHP7 (81,481)(2121 {$1)3HD) 2.46 (d, 2H), 2.50-2.62

it e colforit e Btk S AL B, Bk TP i B 1 BB R 1 g
from Co oumpl6515E5 521@1&&&1; ®53-6aoweyol), bD5-doeae3rle was used wi t hout

further purificati
c) 1-(1- Cvclohexanecarbonvl 6-methyl-1.2,3.4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenvl)-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, 11H), 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,COs 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), strirred for 0.5 h and filtered recovering the precipitated solid. This was purified by
flash chromatography (EtOAc - 2 N NHj sol. in methanol 96:4) to give 0.025g (56 %) of

the title compound.




to give the title conmpound (78% . 'H NVR (DVSO d6, 400 MHz, 6): 1.6%- @@9006
(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-t et rahydr oqui nol i ne- 2-yl car bonyl 4-fl uoro-2-

met hoxyphenyl ) - pi perazi ne (Conpound 553 The title conpound was synthesi sed
follow ng the procedure described for Conpound 1D (step g) but using
Compound 55C i nstead of 1,2, 3,4-tetrahydroquinoline-2-carboxylic acid. The.

resi due r' A t Ogr, | Ut 4 i r et her -
EtoAc 6: 4N Y g(:sfiel'e#ﬁgx% I‘{‘ﬁ%ﬁcg%gﬁég’?%gﬁ%ﬁoﬁé Q%Fﬁ‘,ﬁ)z%e,@?égﬁf)%m (6):
1. 59- 1. 71b,(1M), 4.40-6.58.(h221), BDO(T2S () 7H)28.60¢21HL (m 1H), 2.92-3.12 (m 5H),
3.55-3.96 (m 7H), 4.11-4.23 (m 1H), 4.61-4.74 (br, 1H), 6.50-6.78 (m
4H), 6.80-7.04 (m 2H). e)

1-(5-Chl qgrxg &5, 4-tetrahyydroqui nol i ne- 2-yl net hyl ) - 4- (4-f | uor o- 2- met hoxyp
henyl ) - azine (Conpound 55E) The title conpound was synt hesi sed

fol | owi ng i‘@ﬂmodcwlﬂhéxmsarbmb’éd % of-tatishpboaunel Be-2-gmeghyb)y4-(4FflBorpesi due

was pur|f| matography eluting with petroleumether - EtQAc
1:1 to gi vglgotﬁéhetn&ﬁ%gbeg%rﬁgound (53 %. 'H-NWVR (6): 1.40-1.79 (m 1H),

1.81-2,09 (m 1H), 2.24-3,64 (m 13H), 3.84 (s, 34, 4.55 4.91 (br,
6.7 A ) |

g i i ol i ne-2-yl methyl || -

4- (4-f1qpe Qrtl% d&iﬂ&ﬁﬁd%@ﬁ%&ﬁard@l‘ aseﬂ&cﬁgddn%r-ﬂaﬁlpbhﬁd 82 £ OBROUAEnYEom 5-
synthesised following the alternative acyl ation procedure descri bed for
t he conpebiesrayinobina¥OL01144247)apstead af grmethglapingbing. (&¥p)conpound 55E i nst ead
of Corrpound 113. The crude was purified by flash chromat ography el uting
Wi th pet rBIMR (Spt6hidr6.22 Go.RH), ééé((htlél),ﬁ’s9$61dt tH)gi7V8-% hle(m,i6)e conpound (67
%. 'HN ()C  16-3. 4 ) I—|)a 8 , 4.90-5.34 (m 11-1),
6. 47-6. 63 (i 2P A6 '-‘: 2 (m 3H). Exanple 56

Compound 55B was obtamed in the manner descnbed for compound 32B, but using

compound 55A instead of compound 32A. The crude was used without additional
purification. (63%).

'H-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-dg, 400 MHz, 8): 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 %).




1-[5-Chl oro-1-(4-met hoxybenzoyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl ngéhfg
(4-fluoro-2- nethoxyphenyl)-piperazine The title conpound was synt hesi se
following the alternative acylation procedure described for the conpound
of Exanple 1 (step f) but starting from Conpound 55E instead of Conpound
113, using 4-net hoxybenzoyl chloride i¥%&tead of cycl ohexanecar bonyl
chloride, toluene instead 1,2-dichloronetane and refluxing for 1 hour. The
crude was purified by flash chromatography eluting with petrol eum ether -

et hyl ace i t - 3pr94-2.12
(m” 1170y PISE: Lo Fiiagh 1) [ 2 2SRRI g 80, 47 P 1Sk, B
4.89-5. 08.§95.96 Ur) 7H) 4511 43256n,( IH), 3141 4. Bt (b2- BIO 6.50+6.784d), , 4H), 4.80dD4 (k) ,
7.24-7.3 m 21-1). 04 APR 2006 -89 Exanple 57 1-(7-Chloro- |

- cycl ohexXanecar bonyl - 1, 2,

3,4-tetrahydr quSL(ClﬂbﬂonEZ gﬁytleﬂi*ﬂivhﬁddlméhlﬁél%fvlrﬁéthﬂ) 3=(4-fluoro-2-methoxyphenyl)-

met hoxyphenyl ) - pi per azi ne_a) 2-Bromonet hyl - 7- chloro-1 2 3

4- t et r ahPERSHIRANSIOMPAURGECHHdound 57A) The titl e conpound was prepared as
descri be [ ad of
o1 1 or o- Bt FRNAS pad s PHesksl Aol e L oo IS BE CoBob e 1

chr omat odstaphy Theetsidhecwas purtf@d by flsiDebrogratefranhy diutng Wil petrdeuno etheO-:  10)
to affor nd > te solid. "HHNMR (6): 4.70 (s, 2H
7.50 (ddq“?ggqug’ e“ﬁ g?%¥@ 8.10 (d, 1H), 8.18 (d, 1H. b)
7- Chl or o-'2EINNE @)F 1. aum q9zmmﬂnq>mpnemmh) I-H)- RI2ASY. GZ () YI3MB L 1134 gs- gM), Agd5i ne

( Conmpound 57B) The title conpound gared as described for Cbnpound | D
(step d) bthGudihé3lcvipon )BQZJﬂﬁﬁﬂéaaH f 2-chl oronet hyl qui nol i ne. The

resi due t Et OAc
' 08'3 o;J tg&l; f qu Gé\t&ﬁﬁrrlgg%ﬁg%@& 15%103%1 23%% AR &9 lﬁaln%- Ml % 5
) azingH) | 380(s 3H), 390(s 3H), 6.45-6.65

E m ZI%l)H) "The’ t1tFe com%5 aslslgpnthesmedsfol(lowmg jfhl_g altema?lgé Zléy%anog}}roce'_Qn‘e c%’sc%%ég 20

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 %).

'H-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 %).

"H-NMR (8): 1.94-2.12 (m, 1H), 2.13-2.39 (m, 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), 6.72-6.91 (m, 4H), 7.11 (d, 1H), 7.24-7.39 (m, 2H).




c) 1-(7-Chloro-1 2 3 4-tetrahydroqui noline-2-
| ymet hyl ) - 4- (4-f 1 uor o- 2- met hoxyphenyl ) - pi per azi neConpound 57C) The tltlén06
conmpound was synt hesi sed foll ow ng the procedure reported for Conpound 1B
(step e) starting from conpound 57B i nstead Conpound 1 C. The residue was
purified by flash chromatography (pet8el eum ether - Et QAc 60:40) affording
Compound 57C (42% as an orange oil. 1HNWR (S): 1.32-1.65 (m 1H),
1.80-2.00 (m 1H), 2.32-2.65 (m 4H) 2.65-2.95 (m, 6.80 7.00 (m 2H). d)
17- Chl org=l | - yc%,phexanecar bonyl - , 3, 4-tetrahydroqui nol i ne-2-yl net hyl L( 4-
f1 uor o- 2= AEL ROX phenyl) - pi per azi ne The title conpound was synthesi sed
f ol | owi ng- (Vlﬁﬂc&btlecryahmemeeaﬂydr@lﬂam praeBytiroguitieperl-Pedthylet-(4-fleoro@rpound
of Exanple 1 %@}?9 but starting from Conpound 57C instead of 0 4 APR
2006 - 90 MEHIEBRRFIVRBIPSHIFIS: esi due was purified by flash chromat ography
(CHC13-2 N nethanolic ammonia 100: 5) affording the title conmpound (52.1%
as a thick oil. "H NWR ; 0 75 2 20 (m12H), 2, 20- 2 80 (m 9H), 2.80-3.20
(m4H)ath 3.4te hing (Gempeund 378) ' 6. 75.6. 95 (m
ngyl
20 oyl ShiiR oot Wa%i%%*e? s amiicobyon 55 by iy Tt
(upper Thﬁtl&lthoamb ensmdmf) 6-ﬂIherot2 mleéybl@mobum dThgarssidyan tiae pug el by t he

met hodol o scr usin I ter d| t.e B
3- benzyl B%E’raféfaﬂ? Y?W_‘}‘g Pﬁﬁ B&S?t I ugr% @5 )% afford
met hoxyp@ﬁl\pbmnd)sp@(@%)ragav&htu@alﬁd Et OAc - I\/EO—l 95 5 Yi el d: 35% " H NMR
(8): 0.82-3 % 28H), 4.88 2 (m_1H 85 (8 |—|)1 le 59
3- Benzyl IHNMR() 4.70 (s, 2H) 75()(dd lH 758(d 1H),775 (d lH) 10 (d, 1H), 818 d,
-(1-cycl E%?xanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - pi peri di ne
(lower TLC'Rf di astereorrer) The title conpound was isolated as the | ower Rf
di ast er ebyrer @uGhilorg-2t [Ae(4gfivord-R audthaxyplxnyl)dopiperanid yiR:thyil-qumelineFt QAc- MeOH
95:5. Yield: 13%

(Compound 57B)

The title compound 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
orange solid.

"H-NMR (8): 2.65-2.85 (m, 4H), 2.90-3.20 (m, 4H), 3.80 (s, 3H), 3.90 (s, 3H), 6.45-6.65 (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-tetrahydroquinoline-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), 2.32-2.65 (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



"HNWMR (S): 0.82-1.41 (m 6H), 1.42-2.01 (m I11H), 2.17- 3.01 (m @H)Apgms
3.23-3.52 (m 2H), 5.02-5.32 (m IH), 6.88-7.42 (m 9H). Exanple 60 The

fol |l owi ng conpounds were synt hesi sed using the nethodol ogy described in
Exanple 35 but in a parallel synthesis fashion using dichloronethane

i nstead of chloroformas solvent and-90sing the appropriate basic head

i nstead of 1-(4-fluoro-2-nethoxyphenyl)-piperazine. After making al kal i ne
and dilution with CH2Cl12, the aqueous |ayer was renoved by filtering on

solid ph t P il at ed
o dryneotpaund B8 Bkt PP Ry R RO (RO 21 maBABR! 1 0
convent i a;mﬁioniaelct)bnismamsrdmrg thepﬁmldaddnqiouﬁdl eﬁem%)‘a’smrthicbgrlaphy t echni ques

1 4 cnl SHOSIRI 5B ook BREIF ) A0 LS0Eh SHicaNeea DA S (531D, 4.0

3,4-tetr i I r
1-(4-chl g%qullqﬁp?g%g@é e%%/q:) %B{)SP%E% gmzﬁ? ?%?SWG% et al., J. Md.

Chem 32, 1052 1056, (1989)). Flash chromatography: petrol eum et her -
EtQAc 7: 3. Yield: 72.7% 1HNVR (S): 0.85-3.52 (m 31H), 4.41-4.69 (m 1H),
5.05-5. 23 tWP 1Y), 6.80-6.95 (m 3H), 7.05-7.15 (m 4H). Exanple 60Al

1- (5- Chl erBen2ylfi-gotyepinexatkdarbonlyl-1 2y3A-aiiakpdroqéandlmeyd-ylinethyB:plpdritliieahy dr oqui n
ol i ne-2- yl et hépgg pi pera2| ne From 1-(5-chl oro-2-fl uorophenyl) - pi perazi ne
(WO 01/ 0§PBsy TLERL diastersonisa ogr aphy el uent: petroleumether - EtOAc 8: 2.
Yield: 50% 1H-NWVR (S): 0.79-1.99 (m 11H), 2.01-2.18 (m 1H) 2.20-2.81

(m 9H), 2.91-3.18 (m 4H), 498521(m1H) 677701é , 7.02-7.25
(m 4H) . Thxttlprempomd was synthes1sed using the methodology described in ample 5 using

1-[4- (2, b3 RANEOUBALL A Ol ki o YSH OSSR HOH o F: ks ahyaro
methoxyphenyl)-piperazine. Eluent: EtOAc - MeOH 95:5. Yield: 35%.

'"H-NMR (8): 0.82-3.48 (m, 28H), 4.88-5.32 (m, 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 the purification of
Compound 58. Eluent: EtOAc-MeOH 95:5. Yield: 13%.

'TH-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

3TM

parallel flash chromatography techniques (QUAD3 ™ from Biotage) (eluent shown):




From 1-[4- (2,1, 3-benzot hi adi azol yl ] - pi perazi ne (US 4831031). Flashgé apr 5
chromat ography eluent: petroleumether - EtQAc 1:1. Yield: 55% 1H NWR (%“P.
0.75-1.88 (m 11H), 1.99-2.08 (m 1H), 2.25-3.01 (m 9H), 3.31-3.82 (m
4H), 5.00-5.37 (m 1H), 6.72 (d, 1H), 7.09-7.32 (m 4H); 7.44-7.64 (m

2H) . Exanpl e 60A3 1-(1-Cycl ohexanec arddenyl -1, 2,

3, 4-t etrahydroqui nol i ne-2-yl net hyl ) -4-(2-ethoxy-4- fluorophenyl)-pip
erazine 0 4 APR 2% -92 From 1-(2-ethoxy-4-fluorophenyl)-pi perazi ne. Flash
chromat ography: petroleumether - EtOAc 6:4. Yield: 44.8% 'H NWR (6):
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. 0FxaepleédA 4. 95-5.23 (m 1H), 6.48-6.61 (m 3H), 6.73-6.91 (m 1H),
7.03-7.3Q : Ad .

(1 GyoldHHIFE BRI Re Vs A PSR BHE H SV FRIHIRIR 2 et ho

Xy-4- hy@ﬁgauﬁb@@&akmgl perazine From
1- (4- hydroxy-2-net hoxyhenyl) - pi pera2| ne. Flash chromat ography: petrol eum

ether - EtOAc 6: 4. Yleld 58% H-NIVR (6) o 85- 1 87 (m 13H) 1 88-2.21
m 2H), 2.22-2.81 (m 8H), 2. 82-3.2 (q, 95-5 23 (m
H, 6.48r@n éx(%thorsﬁyl-prep@@phe@i) leraqm (M?ﬂws GzEset tlm / zMﬁ %@mnﬁ-e 60A5
(1- Cycliohexesecamgbynyl -1, 2, 3,

t
(

1-
$t rahﬁyggﬁm h)g f[12 ﬁ/erg}%umyet er4 Aﬁ%h?xéfa‘]n fwdol yl) - pi perazi ne From

(

1

1-

4-

1- met perazine. ashchr orat o% {) % ngetrol eum et her -
Et OAC - HWW@BM&-%S%MPQ, $42-4093m, TH)NMR-§ 83 (mp 118 680809 (m, I |

3. 00- 3. 29 ¢sm.1 M, 418 90 (s, 3H), 5.10 (b, 1H), 6.40-6.55 (m 3H), 7.00-7.30
(m 5H), 8.45 ( 1H). The starting piperazine was obtained as follows: a)
4- Am no- 7- net hox i ndol e (Conmpound 60A5-A) A mixture of 0.06 g of

4- ni tr o- FXAEP%8Ahdol e (N. Roue et al, Heterocycles 43, 263-267),

1-(5-Chloro-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 (m, 9H), 3.31-3.82 (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



0.003 g of 10% Pd-C and 8 m of EtOH was hydrogenated in a Parr ap@ar@:tmms
at 30 p.s.i. (206910 pascals). The catalyst was filtered off 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 without further
purification. 0 4 APR 2096 -93 'H NVR-98): 1.65-3.70 (b, 2H), 3.85 (s, 3H),
6.30 (d, 1H), 6.40-6.55 (m 2H), 7.15 (dd, 1H), 8.35 (b, 1H b)

1- (7- Met hoxy-4-indol yl) - pi perazi ne (Conpound 60A5-B) The title conmpound was
prepared as described for Conpound 35A13-B starting from Conpound 60A5-A

i nstead of Conmpound 35A13-A. The crude was purified by flash

chr omat Og‘fcﬁﬁ)mxz%tmkyﬂwmjr@ﬁhe@i&ﬁb&azmz N met hanol i ¢ ammoni a 90: 10 to give

thetltle conpound ' 2653 0 ( 3.90 (s, 3H),

6. 40-6.6 %hfmsmﬁtogvaphs r(e&aleu&lﬂ)thers A B4 Ym? 44é%rrp| e 60A6

1-(1-Cychg sb m,113H), 1.88-2,21 (m, 2H), 2.22-2.81 (m, 8H), 2.82-3.21 (m, 4H

2,3, 4- tetrahy roqlg)la%]o ’Z-ﬁ)’met %yi (m( )pyra2| m(/m) )pl per azi %Ié Fr)(’)m

1- (2- pyr &08r(y) 2H)p#. ﬁéﬁam(nelﬂfr,cﬁrﬁﬁeﬁ.élémﬁm 69B-6cHr End Hogh.0hy0 (pettdhl eum
ether - EtOAc 7:3. Yield: 44% 'HNWR (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. 3Zxhfiple @A4 Exanpl e 60A7
1-(2- QIano 4- nltrophen%%) 4-(1-cycl ohexanecar bagnyl - 4-t et r ahydr oqui nol

i ne- 2 yllrié Yhé 2P biRrabydrogyagine 2-imethy, g;h‘b{?yllnf thgx¥sdr azi ne (CA
vol . Q Fkash chromat ography: petrol eumether - EtOAc 1:1.
Yi eId GW%?‘W*’ ﬁ%??’mo 75-2.01 (m 11H), 2.11-2.89 (m 1CH), 3.40-3.59
(m 4H), 5.01-5.21 (m 1H), 6.94 (d, IH), 7.03-7.27 (m 4H), 8.24 (dd, 1H),
8.43 (d, FI l;pl 1- (E)fl Hl%xy— -méﬁoxyhenyl)-plperazme

Flash chromatography: petroleum ether - EtOAc 6:4. Yield: 58%.

'H-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), 7.03-7.30 (m, 4H).

Example 60AS5
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 (& : 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.




1-[4-(2, 1, 3- Benzoxadi azol yl ) ] - 4- (1- cycl ohexanecar bonyl - 1, 2, 3, 4- tetmahyd{ﬂﬂy
i no-1ine- 2 yl met hyl ) - pi per azi ne 04APR20M - 94 From

1-[4-(2,1, 3-benzoxadi azol yl ) - pi perazi ne (EP 0189612). Fl ash

chromat ography: petroleumether - EtOAc 1:1. Yield: 86% 'HNWR (6):
0.81-2.01 (m 11H), 2.04-2.21 (m 1H);932.25-2.87 (m 9H), 3.41-3.66 (m

4H), 4.98-5.28 (m 1H), 6.34 (d, 1H), 6.98-7.48 (m 6H). Exanple 60A9
1-(1-Cyclohexanecarbonyl 1, 2, 3, 4-tetrahydroqui nol i ne-2-yl met hyl)-4-(2-nmetho

1Y 5 o M NGSEA R AR BB A EE TR T, 0055 iS00 B,

P129918ag35ﬁ$qgﬂ chromat ography: petroleumether - EtOAc 6:4. Yield: 86%
"H- NWR (6 2 21 (m 12FD 2. 28 2.87 ( 9 3.92-3.26 (m 4H), 3.91
3H) b 7-Yeghoxyrf-indelyl)-pipeuaziney Comp WR-B)35 (m 6H). Exanpl e 60A10
1- hoget
12 ll"ﬁgec{ﬁ@n&) @Xbas#ﬁgﬁ)f “a e&e@él}fﬁégrﬁg L@&lﬁéduﬂ@ BB EHidg Fron
1
e

(s
1
1 etra y ronap pi per azi ne

1-(1, 2, 3cémpemrdab§wwnmmady¢f) Cpinpewralz BHi] 3-Al ddie ahdomes agrdistyby flesh ol eum
e

(

7.

1 1
j’\/—\/-\ ~-

e o 5 B B i

57-7. 7&nﬁ un& 3% FExanpl e 60A11
1-(7-Chl g A

gydro 1, 4- benzodi oxi n- 5- é$-41§%-c cl ohexanecarbonyl
ot FERRMR BN 51 (el YD s h(5 TEib a6 e FPofets (dd, 11, 540 (b

1 (7 chl &Hp- 2, 3-di hydro-1, 4- benzodi oxi n-5-yl ) - pi perazi ne (Commercial).

Fl ash chronatography CH2C12- EtOQAc 7:3. Yield: 45% "H NWR (6): 0.74-2.21

(m 12H) o pe(ﬁbA%s m 8H), 2.90-3.21 (m 4H), 4.18-4.89 (m 4H),
4.96-5. 3% ?WP 6.43-6.69 (m 2H), 7.04-7.32 (m 5H). 0 4 APR 2006

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

piperazine

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: petroleuni ether - EtOAc 1:1. Yield: 64%.

"H-NMR (8): 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



-95 Exanpl e 60A12 1-(1-Cycl ohexanecarbonyl -1, 2, 04 APR 2008
3, 4-tetrahydroqui noline-2-yl nethyl)-4-(4-pyridyl)-piperazine From

1- (4-pyridyl)-piperazine (Regneir et al. Arzneim Forsch. 24, 12, 1974).

Fl ash chromat ography: CH2C12- McOH 9:1. Yield: 79%. "HNWR (6): 0.71-2.02
(m 11H), 2.04-2.81 (m 1011), 3.35-3:%¥% (m 4H), 5.02-5.21 (m 1H), 6.75
(d, 2H), 6.97-7.31 (m 414), 8.17 (d, 211). Exanple 60A13

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl nmet hyl )-4-[4- (6, 7-

di met hox;g%g1 22%3% i @yﬂe}xloxaai g?ﬁﬂ?:?azﬁ{ec{ﬁ 018961

1-[4-(6, xyqul nazo pl perazi ne (2;)0\ 70 68419 (1969) Fl ash
chr onat o@laa]puyomaﬁg@ghy-pewb@ﬁn%@ BrDdkd:1. 8(1el%86°/[n|- NVR (6): 0.75-1.89 (m

iy, 7 LBV i it ool T, B e sig iy b 07 0

1 (4 Fl ugrg- 522g’r(lgr; h@p;yg)guawlﬁ{)zgg(gh qy%ogp)xanecar bonyl -6-nitro-1, 2, 3, 4-
[

t et rahydroquin ne-2- ylnet yl ) - pi perazi ne a)
1- Cycl ohexanecar bonyl - 2- net hoxycar bonyl -6-nitro-1, 2, 3, 4-tetrahyddroqui nolin

e (ConpeyagipRlshay nto a solution of
1-cycl ohexanecar bonyl - 2- met hox %/car bonyl - tetrah{dr oquinoline (2.6

g) in acét(il&yal@h?énnmébml 72 teérahxﬂrmmmim@ﬂ ArstheNeBZmethaxydy) and Ac20
was droﬂﬁﬁﬂyr Jgﬁylé mé;l%%aﬂgture was stirred at 60C for 4 h. Afterwards,

t he sol ution was to 200 m of water and extracted with ethyl
acetate (2 x 60 m). The organl c layer was dried on anhydrous sodi um

| ph d iLfj
chr bt GBREbY B W AR PORisTH) BB dé?éﬁé‘#.%&béé’wﬁél%%ég-of the
title Cﬂmﬁﬂaﬁdméﬁgf’@hy ﬂdtrbl&ﬁn(e@)er—mt&c% 41Q'1é1m86%,11) 2 49- 89 (m 4H),
3.65 sllﬁ 5.01-5 SémlH) 35 rg (1 4 APR
2006 - 96 H-NMR (3): 084221 m, 12H) 228-2 87 (m 9H) 3.93-3.26 (m 4H) 3.91 (s, 3H) 499-

3.31 (m, 1H), 6.88 (d, 1H), 7.04-7.35 (m, 6H).

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), 3.65-4.92 (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), 7.04-7.32 (m, 5H).




b) 2-Hydroxymet hyl -6-nitro-1, 2,3, 4-tetrahtidroqui noline (Conmpound 61|3<)PF§|'9(§%
solution of 0.8 g of Corrpound 61A in 15 mM of anhydrous THE stirred at O
was added 1.2 m of 2 MLiBH4 in THF;, then the m xture was stirred at r.t.
for 6 h. Afterwards, the reaction was diluted with an aqueous saturated
sol uti on of amoni um chloride (20 m);95-extracted with Et OAc (2x50 m),
dried on sodi um sul phate and evaporated in vacuo. The residue was purified
by flash chrorratography eluting with CH2C12 - MeCH 95:5 affording 0.3 g of
the titl g 2629 . "HNWR (S): 1.48-1.81 (m 1H), 1.92-2.11 (m 1H),
2.74- 2. 94 , 3.45-3.61 (m 2H), 3.65-3.85 (m 1H), 4.94-5.41 (bs,
1H), 6.48- ((ldEyclole}e}neGarml-yB-_l 213 ,4-tatraltyiroquiioline-2-ylmethyl)-4-(4-pyridyl)-piperazine

2- Brononet hyl -6-nitro-1, 2, 3, 4-tetrahydroqui noli ne (Conpound 61 C) A

sol uti on of Conpound 61B (0.3 g), triphenyl phosphine (0.42 g) and CBr4

(0. 869g) iFFOM Gd@-@&ﬂdﬂ%@p&ia)zm%&e@ieirret eldA&fnezm Forsthr24]1 22,1974hen t he sol vent
was evapora ed and the crude urified b flash chromat ography eluting with
cH2c12 - Flastoehrematoegaphy:{gH 12211[\)’50&9@%1 PZ} conpound (60% . 'H NVR (S):
1. 65- 1. 83y( 26 drAn9 2 m 2H),
3oy 7§1Hmm ﬂg% 0%1 2?}2(2(3%911@31 26&1)2 81 gﬂ m’i{) §3$r§161 gl)i  413), 53235 42 (&

1- ( 4- Fl udHy-27 (el Ridx pehd T ad,-41H> &M(dg-ZH,)Z 3 4 tet rahydrogw noline-2- |Y
met hyl ) - pi perazi ne (Conpound 61D). A m xture of Conpound 61C (110 ng),

1- (4-f 1l uoro- 2- net hoxyphenyl ) - pi perazine (85 ng) and K2C03 was heated for
30 mn aIEXZQ@Qmeﬁtserwards the reaction was diluted with H2O (10 nm) and
extracted vmth Et CAc (2x % The, conbi ned organlc | ayers were dried
over %B)h%%ﬂf%ﬂ”é&ltzé teprabrdroqumplingodmethyld-atG%i ed by fl ash
chromat og{r@aﬁt}ﬁy@{uﬂ&ioﬁﬂg piPerhé O eum ether - EtOAc 1:1 affording 60 ng of
the title conpound (38 /1?] HNW (S): 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),

S, 5% S -(H,7- Bndfio Ry ofifial Miny B bipefi R (A% 660 dbbyy 7-82-7.95 (m

2H) .
1 (1 Q/thﬂslexlaﬂﬁﬁawrgmhyt -EGE)Abt—rMe(lHZJSSL 4’1etldzt8‘la’hydr oqui nol i ne-2-vl net hyl ) - 4-

- ndoléé\) Feram ne The title corrf) was_ synt hesi sed fall ow ng the
alternatl 1\4§y Ot V-dor 1&%@%&#&9 dédet %éla 1H), 2.15-3.17 (m, 9H), 3.79-4.24 (s,
10H), 7.07 (s, 1H), 7.14-7.39 (m, 4H), 7.43 (s, 1H), 8.63 (s, 1H).

Example 61
1-(4-Fluoro-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 Ac,O 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%).

'H-NMR (8): 0.89-2.10 (m, 11H), 2.49-2.89 (m, 4H), 3.65 (s, 3H), 5.01-5.18 (m, 1H), 7.35
(dd, 1H), 8.03-8.22 (m, 2H).




for the conmpound of Exanple 1 (step O but starting from Conpound 60® APR 9pg5
i nstead of 04 APR 2005 -97 Conpound 113. The crude was purified by flash
chromat ography eluting with petroleum ether - EtOAc 1:1 to give the title
compound (47%. "H-NWMR (S): 0.70-3.12 (m 23H), 3.13-3.41 (m 2H), 3.82 (s,
3H), 4.82-5.03 (m 1H), 6.42- 6.71 (m9%tH), 6.72-6.98 (m 2H), 7.29-7.41
(m 1H), 8.03-8.21 (in, 2H). Exanple 62 The follow ng conpounds were

synt hesi sed usi ng the met hodol ogy described in Exanple 35 but in a

paral | el vy nolemirsxhRAYILBH5I00 #1ahh0sBIRIOARI CARhaRMIRh ohl or of or m as

sol vent and using the appropriate basic head Instead of
1- (4-f 1 udic solyrmhdXyp Haﬁﬂommu@rbﬁbélméS mlAfftaghydrels FF atiked ain@-5%novas

di | uti On h]. %?ﬁé%‘[ hﬁHaﬂlu? ﬂsthei ml\/\@neremt\l/r?e .’R)f fflOI'B porﬁ%{\?\é (rl]% solid

phase ext’ r a I"on cart ges € "organi ayer s ev 0
dryness itle revdionova niﬂlutdflemdr mdalupuuts datwested yolhifi@sdr shodiBihabicas (20 &l))0

convent) SRRl LECHANES 8t B aLLPL, LLESh Chiometasr aph, { o U5k,

1- (1- Cycl-ahfsanaGrbe vy fhsh chromatogra hy eluting with CH,Cl, - MeOH 95:5. affordmg
2, 3, 4-tetrahydroqui nol i ne-2-yl met hyl )-4-(1-ethyl -4-indolyl)- piperazine

From 1 - 08 g@ﬁthytlﬂmcqrmwmgll(q /p) perazi ne. Flash chronatography: petrol eum

et her - Et - ( 895 ( H)

2. 21- 2. o5 (WIRgRy, bRt oyl ¥y Pl . o a0 oo 3asihy i) o)

6. 35- 6. 63.45M8.82(),, 11, @54343st£ H), 898 (dEEhH—IﬁUanI& 09nRi2PBr azi ne was obt ai ned
as followng, a) 1-t - But ox car bonyl 4 ( -et h I -4-indol yl) - pi perazine

( Conmpound 62AASmemethy}-6-nuros b2 NAIEO0 BROUAd &€ hed i n Exanpl e

35A25- A oSt eac b @bl desadd
LAt eyl DY bfﬁ%gipﬂefﬁlz? 28 %ﬁﬁe@ﬁ%%ﬁm@ R et Ba OS8R
pr epar ed GbChd4e mih@as srrgkatmpl f@r 38/&2 Then thei SobfemowpbWQO@EA-anA thensmléad of

CO rrpou nd B&éﬁ%ﬁbﬁlﬁsh W?ﬁ@g\%ﬁ)h{é &?’%g (’Jlth (gll-ﬂ)Clz —%%H%S%Sgl(lmg 08221) g ot4thé' ? tlé d.
compound (60%).
'H-NMR (5): 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-ylmethyl)-
piperazine (Compound 61D).
A mixture of Compound 61C (110 mg), 1-(4-fluoro-2-methoxyphenyl)-piperazine (85 mg)
and K,COs 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,SO;4 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).

€) 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




0 4 APR 2006 -98 1H), 6.62 (dd, 1H), 6.99-7.20 (m 3H). Exanple 62P4 APR pg
1- (2- Br ono- 5- net hoxybenzyl ) - 4- (1- cycl ohexanecar bonyl - 1,

2,3, 4-tetrahydroqui no-1ine-2- ylnmethyl)-piperazine From

1- ( 2- br ono- 5- net hoxybenzyl ) - pi perazi ne (CA 2188484). Fl ash chromat ography:
petroleumether - EtQAc 7:3. Yield: 63 'HNW (6): 0.78-1.99 (m 11H),
2.00-2.21 (m 1H), 2.22-2.95 (m 13H), 3.45-3.62 (m 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) . ExamRhfofed\B. The crude was purified by flash chromatography eluting with petroleum _
1- (4- Chl or 0- 2- et hoxyphenyl ) - 4- (1- cycl ohexanecar bonyl - 1, 27 3, 4-t et r ahydr oqui

nol i ne- 2<ethgt nBtONd b:1 o piee Eeititle cPmpend-(F2%g:h| or o- 2- met hoxyphenyl ) - pi per azi ne

(US 5859 . ) r . pe I e r- 8; .2

Vi ol d: o598t MRG0 0o 38 5T 1 BRI B B A g P U g 11
6. 71- 6. 96. 1M, 3H),.6.72-698 (nd, D), {.09-74)(m, EHRABAR8 6248, 2H).

1- (4- Chl or o- 2- et hoxyphenyl ) - 4- (1- cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui n
ol i ne-2- yl met hyl)-pi perazi ne From 1-(4-chl oro-2- et hoxyphenyl) - pi per azi ne.
Fl ash ch g62phy : petroleumether- EtOAc 8:2. Yield: 58% 'H NWR (6):
0.79-1.1 m 11H), 1.19-2.20 (m 1H), 2.22-2.84 (m 9H), 2.88-3.24 (m

4H), 4. O0Be fa}lowiikd qonpodBdHwas synthesisedl usibg §@-nget@lolagy desdribed irDBxammd83% m

gt_l)d,- i E??Eﬁ{/%f%é%?l € lsgl'rﬁt@gsips_ )fﬂ%%gg ﬁ‘g‘}ﬁ?‘% _diéhé(%@%tﬁlé{?egﬁgt%?c? 5f Elﬁgrwgrﬁllaszsdvent
pr opoxy plagdybihg phed epadprivge 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) (cluent 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 §: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 (q, 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-indolyl)-piperazine (Compound 62A-B

The title compound was prepared as described in Example 35A25-B using Compound 62A-
A instead of Compound 35A25-A.

'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,




From 1- (4-fluoro-2-i-propoxyphenyl)-piperazine (EP 102985). Fl ashQ4 APR g5
chromat ography: petroleumether - EtQOAc 8:2. Yield: 58% 'H NWMR (6):
0.78-1.92 (m 16H),1.93-2.17 (m2H), 2.18-2.76 (m 9H), 2.77-3.34 (m 41),
4.48-4.62 (m 1H), 5.03-5.28 (m 1H), 6.49.-6.63 (m 2H), 6.78-6.84 (m

1H), 7.05-7.30 (m 4H). Exanple 62A5-%B-(1- Cycl ohexanecarbonyl -1, 2,

3, 4-tetrahydroqui nol i ne-2-yl net hyl)-4-(7-net hyl -4-indolyl)- piperazine From
1- (7-nmet hyl -4-indol yl) - pi perazi ne. Flash chromat ography: petrol eum ether -

Et CAc 7: 3m ¥.6& @u W%g‘gl"k%@.‘( : 0.81-1.82 (m11H), 1.83-2.04 (m 1H),
2.34-2.99 Z’m 1@%{),54)3.00-3.4 (3?}11)) 41-1), 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

starti ngaﬁi %ege j nﬁ_ was obtai ned as follow ng: a) 4-Am no-7-nethylindole

( Conpoun 2R aﬁ)‘" he title conpound was synt hesi sed using the nethodol ogy
descri bed-(2+Brbxastpmethdoybknz i p#110-cyeloik hydcadbonylt IL DB Adetahy{xbquineligeran et al
Tet r ahedr on 4? 6085-6112 (1990)) instead of 2-nethyl-4-nitroindole.

Yi el d: QIh%thyj—'IP‘NRﬁQZ‘PB): 2.46 (s, 3H), 3.69-4.02 (br, 2H), 6.25 (dd, 11-1),
6.38 (dd, 1H), 6.75 (dd, 1H), 7.14 (dd 1H), 8.01-8.13 (br, 1H). b)

1- (7-Met hyl -4-indol yl ) -pi perazi ne (Conpound 62A5-B) The title conpound was
synt hesi Seun L42hprdré-methorybenzolypipreazind 6&d2188484%anpl e 35A1 (step b) using

Conmpound ?]A i el d . gude was purified by
flash chfg‘rgrlg\ 08r gp%a%gﬂﬁ%lhﬁg w%éﬁg@%,ﬂ X}%ﬁnéétﬂhanol ic amonia 9:1 to
gi ve the'HiNMR (SRonpeund @§0%H), 040ABR @RO0RT), 200-2 ¢+ WWRI{S), 3.4-3182 (8, 3H),
2.99-3. 35 ré)r OH), 6.45-6.52 (m ZI—Q 6.87 (dd 1'? 7.21 ﬁdd 1H§,

8 03-8. 1gH§, 81 5 PH). B GRrpi2é (e A, 6.61-6.75 (m, TH), 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%.

"H-NMR (8): 0.79-3.42 (m, 25H), 3.87 (s, 3H); 4.88-5.38 (m,1H), 6.71-6.97 (m, 3H), 7.04-
7.31 (m, 4H).

Example 62A3
1-(4-Chloro-2-ethoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-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), 2.88-3.24 (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- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2- yl net hyl )-40(.2;:;@%5)
Xy- phenoxy) - pi peri di ne From 4-(2- met hoxyphenoxy) - pi peri di ne. Flash

chromat ography: petroleumether - EtOAc 6:4. Yield: 48% 'H NWR (8):
0.75-3.43 (m 25H), 3.81 (s, 3H), 4.08-4.32 (m 1H), 5.06-5.22 (m 1H),
6.81.7.00 (m 4H), 7.11-7.28 (m 4H).-%xanple 63
1-[6-(5-Acetyl-2-thienyl)-1-cycl ohexanecarbonyl -1, 2, 3, 4-tetrahydroqui nol i ne
-2-ylnmethyl)- 4-(4-fluoro-2-nmethoxyphenyl)-pi perazine The title conpound

was synt hesi sed foll ow ng. the procedure descrihed far conpound of
el o A s bt R B BT BR 2R Db TREooaa o ¢ he
conpound pedpoxiptenyd)-pipsdhzard usi ng 5-acetyl t hi ophen-2-boronic acid instead
of phenyl boronic acid. Flash chronmatography: petrol eumether- EtOAc 3:7.
Yield: 48% 'H-NWR (S): 0.70-2.25 (m _122%, 2.55 (s,3H), 2.25-3.20 (m

13H), 3. &oom d;(44Wpro-2-i-pmpgxyphenylyrpiperayine gEBA0P8ID (m 2H), 6.80-6.95 (m
il-qll)i E-F@a'éhZhl@ﬁla(dg}fljbpeg&eﬁ&jeﬁeﬁoﬂ(m\c gH) Ylier:@%%.(d, 1H). Exarfplﬁ 64 1-[
-Cyclo ) =B-(3, 5-4di i soxazql.-4- - ahydr oqui no
e 2 HABR Rtk O? (ko P h e o o g Tl D (e )
conpound 4wigst.63 (o, higd)i §.68- 5528 (mp UG . 4h . T edl)y @ 786 Ldr(inh ) f H5-7 36 (mpnpound
of Examplg 47 but starting fromthe Conpound of Exanple 51 instead of the
conmpound o Exanpl e 34 and using 3, 5-di net hyl i soxazol e-4-boroni c acid

i nstead of phenyl boronic acid. 0 4 APR 2006 -101 Yield: 48% 'H NWR (8):
0. 70- 2. 2Examplel@45 2. 30 and 2.43 (2s, 6H), 2.25-3.20 (m 13H), 3.80 (s,

3. 400540 (A 594 [ 0bThodihon 55208 4 Bt e s 20 (

1- (1- Cychgexmprecar bonyl - 7-nmet hyl - 1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl ) - 4
-(4-fluoro-2- methoxyphenyl)-pi perazi ne
From 1-(7-methyl-4-indolyl)-piperazine.
Flash chromatography: petroleum ether - EtOAc 7:3. Yield: 54%.
"H-NMR (8): 0.81-1.82 (m,11H), 1.83-2.04 (m, 1H), 2.34-2.99 (m, 12H), 3.00-3.42 (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%).




a) 1-(4-Fluoro-2-methoxyphenyl)-4-(7-nmethyl-1,2, 3, 4-tetrahydroqui nGki AfR gpe
yl car bonyl ) - pi perazi ne (Conpound 65A) The title conpound was synt hesi sed
foll owi ng the procedure described for Conmpound 1D (step g) but using

7-met hyl -1, 2, 3, 4-t etrahydroqui nol i ne-2-carboxylic acid (US 4461896)

instead of 1, 2,3, 4-tetrahydroqui noli nd02-carboxylic acid and

1- (4-fl uoro-2-nmet hoxyphenyl)- piperazine instead of

1- (4-indol yl)-piperazine. The residue was purified by flash chromatography

el uting th@AC i{hn 7

R o] RT3 S0 MRS SR 2 SETRE I P 5 4o
(in, 7H) 113, $63-84 3@y, QH) 7H), 4.20-4.35 (m 1H), 6.50-6.75 (m 4H),
6.80-7.20 (m 2H). b)

1- (4- Fl uor o- 2- net hoxyphenyl ) -4- (7-met hyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl ne
thyl)- pim@bdié 62A¢ Conpound 65B) The title conpound was synthesised

follow ng the procedure described for n ste ?3 gﬁbut usi ng
Conpound 684 yelahexansearbenyliess, ﬂ)ﬂ?trahmreqlﬂpolfqea?sﬁhr@myw BEHORY el uti ng

W t h pet gjﬂg&g) %}Qﬁgme EtOAc 5:5 to give the title conpound (81 % . 'H NMR
(6): 1.40- ? 1,75-2.00 (m 14, 2.20 (s, 3H), 2.35-3.80 (m
13H), 385(s 3H, 4.60 (b, 111), 6.30-6.50 (m 2H), 6.50-6.70 (m 2H),

6.80-6.9

1-(1- Q/cl%(g exa éel;%%ﬂrl%)ggﬁy?HOW)n%lPﬁnqmel 2,3,4-tetrah}droquinoline-2- |~yl)-4-L
fl uoro- ZMhhm()ymh@mﬁhyppqmtemmeﬂberTrEOAbiﬁmY@aﬂmemd was synt hesi sed
follow ng the alternative acgﬁatl on procedure described for the conpound

of Exanpl & NMBSf‘%bOﬂ)S Foth (e A9k b8k (Ao MOS P GBBIH?rsi 8%a- 28f(m Adhpound

113. Vi elgds 4HF NMR708)m: 43,80-3.30 (m 28H), 3.80 (s, 3H), 5.08 (b,
1H), 6. 50 o 65 HQFHT Fmy 15 (m 4H). 04 APR 2005 - 102 Exanpie 66

1-(1-Cycl ohexanecar bonyl - 4 met hyl -1, 2, 3, 4-t etrahydr oqui nol i ne-2-yl net hyl ) -4
-(4-fl uo]‘% hoxyphenyl ) - pi perazine a) cis-1-(

4- Fl uor o- yphenyl)-4-(4-nethyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl car bonykp- (plmt}&zi-thﬁn{/l@ rayoloh ek #a8cditbonyl-1,2,3,4-tetrahydroquinoline-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 5-acetylthiophen-2-boronic acid instead of phenylboronic acid. Flash
chromatography: petroleum ether- EtOAc 3:7. Yield: 48%.

'H-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-y1)-1,2,3,4-tetrahydroquinoline-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.




The title conpound was synthesised follow ng the procedure describ@d ARR g5
Compound 1D (step g) but using

cis-4-nmethyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-carboxylic acid (obtai ned by
hydrolysis with ag. NaOH in McOH from the correspondi ng nethyl ester (US
5616586)) instead of 1,2, 3,4-tetrahydPbqui noline-2-carboxylic acid and

1- (4-fl uoro-2-nmet hoxyphenyl)- piperazine instead of

1- (4-indol yl)-piperazine. The residue was purified by flash chromatography
el uting widlh: 4%@4.rol eumether - EtOAc 1:1 to giving the title conmpound (72
IHNWR (6): 1.30-2.00 (m 4H), 2.00-2.20 (m 1H), 2.90-4.50 (m 14H),

6. 55- 7. 2H{MNYIR7AB): 0.7053.2% {18, 12H), 2.30 and 2.43 (2s, 6H), 2.25-3.20 (m, 13H), 3.80 (s, 3H),

| - (4-Fl ugrg-2: et Yy )= 45 4- et -1,2.3, 4=~ rah oqui nol i ne- 2-

yl met hyl Sgui%(fr@“zh%g f%%@dﬂdzégg)wgg Enfl’tﬁ@’ Z@ﬂ%ﬁ%ﬁl’ \%&é synt hesi sed

foll owi ng the procedure described for Conmpound 1B (step h) but using

Conmpound_66A. The residue was purified by flash chromat ography eluting

with pet ESPERIE® her - EtOAc 6:4 to give the title conpound (77 % . 'H NWVR

(6) 1 1.29:2.QR1chERanédbondi-3%edhyl D A 5-tds AoliteS2-yRidthyl 489 luBro-LH)

6. 45-6. 70 (éﬁgm) 8. SSQH%. 00 (r%y1 ziﬂ) , t‘?%dr(og? PH- Q) ny1f488-hoBro

1- Cycl ohethearzhebplrpiperazingt hyl - 1, 2, 3. 4-t et r ahydr oqui nol i ne- 2-yl et hyl

(4-f1 uoro-2-nmet hoxyphenyl ) - pi perazine The title conpound was synt hesi sed

foll owi ng, t heyakl ) NeT PP o ] d i . for »t he conmpound

of Exarrp?)e 1 4 FRlo Erf{ué?h b honREQGEAYHS 4% inoligk-2 f  Conpound

113. Yi elidarbdOiWpipetdziNbRCéBpound.68833. 30 (m 27H), 3.80 (s, 3H), 5.10 (b,

1H), 6. 506,69 mgouznla)WaSGS'y%ﬁ{eg'segdo foﬁlmﬁin]gl-axé pch(e):gﬁrz 'd%gcrﬁ)gzi f&%émyl)%(u%mlDe 67

1- (I - oydPoHEs SR

ar bonyl - Gtepephplit dsidg J-thethgl-1,23ycteaapidpeviiteing-2ydarBdikid hacid- (UK Uhemoe)y 2-

nmet hoxyphenyl ) - pi.perazine 0 4 APR 2006 -103 a) 2, 8-D nethyqui noline

( Conpoun#sahpt %ﬁéa‘{-tef%ydéeﬂ%&w&%@&boawbm@éen%-(f*éb@rq-%ralemxm@ﬁwaund 25A

but usi ngi,2momLh i1 bper.(4-pabrady; ad 1 ik uQs t idddae poFl

chronatog?ébﬁy: %E??%Igun1gthe§®9qﬁg%%én%2?%. $$g?dg¥%g®?HkB oy e
chromatography eluting with CH,Cl, — EtOAc 8:2 to giving the title compound (72 %).

"H-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-tetrahydroquinoline-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 (8): 1.40-1.75 (m, 1H), 1.75-2.00 (m, 1H), 2.20 (s, 3H), 2.35-3.80 (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).

c) 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 (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).




b) 8- Met hyl - 2-for nykpui nol i ne Conpound 67B) A suspension of SeQ2 (546@:;@&005
and of Conpound 67A (3.87 g) in EtOH (40 M) was refluxed for 24 h. The
reaction m xture was cooled to r.t.. The precipitated solid was filtered
of f, the solvent evaporated under vacuum and the crude was taken up with 2
N HO (50 M) and THE (200 m) and stl02red for 1 h. Afterwards, the

m xture was diluted with water, alkalinised wth NaHCO3 and extracted with
Et OAc. The organic |l ayer was dried (Na2SO4) and evaporated to dryness

af f or di ngpy (4l e conpound used in the next step without further

purifi ca?%xtgﬁﬁ)l{(‘?&el d: 48% c)

1- ( ( 4- Fl Jell -2 lohekdnerarbbreiyiimethyl( 82, At thiylyiduiguaoline2 2dméthd)-H-(-flupigp2r azi ne
(Conpound_ 670 The fi tl e conpound was synt hesi sed using the sane net hodol ogy
descr i bedSHOBOIMYDPLERNS si ng Compound 67B i nstead of Compound 35A-B and
1- (4-fl uoro-2-nmet hoxyphenyl)- piperazine. The crude was purified by flash
chr omat ogy aphyisel-(4tFloorovi-tniethogpheh @i (didwelivl-1. 58 QAetrahydrogtinelik-2-62 % d)
1-(4-Fl UO{ 0-.2- met hoxyphenyl ) - 4- (8- et hyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl met hyl v 2 The title conmpound was prepared as

descri bednt Qme%m%@mmwaﬁs;ﬁﬂs@@s& WIRwalg thelRbdeiR@ Jes@BeFIoPosRfotdGD nst ead
of Conpound 1C. The crude was 1purl fied %ay flash chromat ography el uting

wi t h pet ($¢reghbét yéng cisgrmapbylst, 3 3rideyhydraguimoling-Peaberpisusrdd (duaiged be)
1-(1-O L = I = i ian

| ~§/| ) - 21- ?‘2&}8%%3? %@5&)28%@%3‘9 B‘E%d?%ﬂfﬁn% i’ﬂ%’r g"rgezskg‘ﬁ‘téﬁ%%?ﬂ’yéé}gy ﬁp%ﬂﬁﬁg%s
synt hesi smstbafl off 11 2vil,f¢ettahpdraduinolimetd-veebaxyit atidand (@ dhebur-2-naktisaxyplangl)- f or

t he conmpound of Ex l el te but starting from Conpo 7D j nst ead
of * CompBURtraite SRR R KPPk PHuERH-o dbe TorSC PR PRE (¥ (178E by
flash cheniae@gephhlutiak Withgetolduth AR&T-FEOND Bl BesivingEEh&hge &Iﬂpd\ﬁdgwe t he
title cor(g)ound (80% . 0 4 APR 2006 -104 Exanple 68A f—(4-| ndol yl ) -4-]
1-(2-pyr o yl carbonyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl et hyl ] - pi per azi ne
To a suspgRs f 29 | g6a5 BRI i Y )14 A 141) was
Todad L EPRIBR] 5P 1. 30296 £ 48625 8000 (i, 3),D 6% 30 8A) 1451, 655555 dnl 711,
b) cis-1-(4-Fluoro-2-methoxyphenyl)-4-(4-methyl-1,2,3.4-tetrahydroquinoline-2-

ylmethyl)-piperazine (Compound 66B)

The title compound was synthesised following the procedure described for Compound 1B
(step h) 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 (3): 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), 6.50-6.65 (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




syringe 2 nil of a 2.5 Msolution of oxalyl chloride in CH2C12 fol 0 éWRR 5p95
after 30 mn. by 0.020 mnl of DMF. After 18 h stirring at r.t., the

sol ution was evaporated (t = 40C, p = 77000 pascals). To ensure the

conpl ete renoval of oxalyl chI oride the procedure of evaporation was
repeated twice after having added CH2®3. The residue was dissolved in
1.85 m of CH2Cl2 and added to a suspension of Conpound IB (0.084 g) and 4
eq. of polyner supported DI PEA. After 18 h stirring the m xture was
filtered to renmove the polyner supported DI PEA and the solution so
obtained was filtered on catl oni c exchange resin (Mega Bond Elut(r),

Bonded Phhse2.8imethydgub andOliAd i on of NH3 in MeOH (about 3%,

evapor at desi red el u | t| he re d flash
CYaD0T g e S B S Hp A SA EB e bl |
title comswaﬂ@f 4-thiNbdfbomethyth)ing. Flbisli\lblﬂomlzw@@phﬁq&hbleumsétherl— BDAc 92:8(m
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The title compound was synthesised using the same methodology described in Example 35A

azme- 2- yl met hyl ]

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 ¢)
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-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 67D instead of
Compound 1B stirring at reflux in toluene. The crude was purified by flash chromatography

eluting with petroleum ether - EtOAc 6:4 to give the title compound (80%).




Exanpl e 68A3 04 APR
1-[1- (4- Cyanobenzoyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] - 4- (4-i ndol glng
-pi perazine [M-H += 476.2 1HNWR (3): 1.63-1.75 (m 1H), 2.16-2.27 (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-104H), 6.40 (d, 1H, 6.52 (d, 2H),
6.57-6.63 (m 1H), 6.85-7.03 (m 4H), 7.0 (d, 2H), 7.15-7.23 (br, 2H),
10.92-11.03 (br, 1H). Exanple 68A4 1-]

1- (2- Chl g9 A) 1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ] - 4- (4- |ndonI) p
I perazi ne ¥ = 485 3 1H NMWR (6): 1.51-1.70 (m 1H), 2.20-2.83 (m 9H),
2. 92- 3. 16-(@¢+ndolyl)-4-[5-(RpyBoliEathonyl}-H)2,3,4-Get2Bydrodquinglme-2iAmetlg/l JAdipdrasife ( m
11H), 10.92-11.03 (br, 1H). Exanpl e 68A5

1-[1- (4- Chl orobenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl met hyl | - 4- (4-i ndol yl
) - pi per azonesusfdvbibh 52 %oﬁcmbbﬂywaaéla)(o 109§ CHL T (MmIL #A3 added Hdodg?d (m
1H), 229281(m811 97-3.17, 88 (m 6.31-6. 35

4.
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1 (5 enzal 1, 2101 050y MLERLDOML) il 242y L LA QRIS Bt )4

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 99.5:0.5 to 90:10 to give the title compound.
[M+H]" = 440.3 |

"H-NMR (DMSO, 400MHz, §): 1.60-1.75 (m, 1H), 2.15-2.34 (m, 2H), 2.40-2.78 (m, 7H),
3.02-3.17 (m, 4H), 4.85-4.96 (m, 1H), 5.65-5.73 (m, 1H), 5.88-5.94 (br, 1H), 6.31-6.38 (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, 1H), 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 chromatography 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-indolyl)-
piperazine

[M+H] = 494.3




"HHNWR (5): 1.66-1.82 (m 1H), 2.16-2.86 (m 9H), 3.01-3.19 (m 4FD4vAPR2mE
4.72-4.88 (m 1H), 6.01 (s, 2H), 6.31-6.49 (m 2H), 6.66-6.84 (m 4H),
6.92-7.12 (m 4H), 7.18-7.32 (m 2H), 10.94-11.02 (br, 1H). Exanple 68A8
1- (1- Cycl opropyl carbonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol
yl)-pi perazine [MH += 415.3 "H NVRH{6)- 0.76-1.05 (m 4H),1.45-1.63 (m
1H, 1.77-1.88 (m 1H, 2.11-2.20 (m 11-1), 2.24-2.79 (m 8H), 2.97-3.13
(m 4H), 4.79-4.96 (m 11-1), 6.31-6.49 (m 2H), 6.86-7.40 (m 7H);

10 91- 1130 e5). 1M1 B AHPI19), 9849 1 fd-d9lixbl el 7em o 88 (. 6bn), 3.00.
Syt B BBl y et RS (1= T

1- (2- met hyl'prop etrahydroq fno iI'ne- érazine
[ MEH] += 417 (@, 4H)Nh®(4&)s (ml .11, ¢.d1- 663!8)(br JJPB761105(5 (fm 65B)(d, ﬁlp?ﬁ-ﬂ-—d@ (m

R ar Ng ) %ﬁgn 051016301519 Cra Bl 1085 B85 Bh 1) - Exanpl &
68A10 1- (4-Indol yl)-4-

1- (2- met hoxyacetyl)-1, 2 3, 4- tetrahydrqu|noIine 2-yl met hyl ] - pi per azi ne
[ MtH] += Ex@mple6BARPR 2806 -107 'H- NVR (S): 1.46-1.64 (m 1H), 2.11-2.73 (m

9H), 2.99-3.1 1

. 2 ST et Speny el pmontbhondefin bl
1H), 10. §A+H] 6869 br, 1H). Exanple 68Al11l

1- (2-Cycl opropyl acetyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol yl
) pi perazine [MtH += 429.3 1HNWR (6): 0.21- -0.04 (m 1H), 0.03-0.11 (m

111), Oﬁagllez@m 2H) 0.84-0.95 (m 1H), 1.41-1.58 (m 1H), 2.06-2.35
(m 4H), 49-2 rg 3.00-3.14 (m 4H), 4.81-5.02 (m 1H),
6. 31- 6. 49- [41(11 szat}obeazca@ 172 3#-tewghygroquinpling-2 7/ 1ggthylyd-@timdol iy piperazmeno ( br,

1H) . Exapp, 6849
'H-NMR (8): 1.63-1.75 (m, 1H), 2.16-2.27 (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, 1), 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), 10.92-11.03

(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 (8): 1.51-1.70 (m, 1H), 2.20-2.83 (m, 9H), 2.92-3.16 (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-tétrahydroquinoline-z-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




(4-Indolyl)-4-] 04 APR 9g05
(3- nethylbutanoyl) 1, 2,3, 4-tetrahydroqui noli ne-2-yl nmet hyl ] pi perazi ne
MtH] +- 431.3 "H-NWR (8): 0.9 (s, 6H), 1.45-1.63 (m 1H), 1.85-2.48 (m
14), 2.55-3.75 (m 4H), 2.98- 3.15 (m 4H), 4.85-5.04 (m IH, 6.31-6.50
m 2H), 6.90-7.35 (m 7H), 10.91-11.4986{br, 1H). Exanple 68Al3
(2-Furoyl-1, 2, 3 4-t etrahydroqui nol i ne-2-yl nethyl )-4-(4-indolyl)-piperazin
[I\/H—I]+— 441.3 "H-NWR (8): 1.66-1.82 (m 1H), 2.20-2.33 (m 2H),
51- (1[M+qq+_7h%532 90-3.15 (m 4H), 4.75-4.88 (m 1H), 6.23-6.61 (m
H) f H)717727(m2H),760670(m 1H), 10.94-11.02
br, 1H) HBIMMSQ BEALA6 Iy QH)IZQUbB@D)(m{JAH)JZl%QBé(ma&ld&) yloded.boty) 4H), 2,
4-
5
8

, tetr t azi 6
ST L B ) D5 ) BRI b ARG S b A 21 R O
0- 5 051}(&2739%498@ 28y,4093-10104 BH)H).6. 80- 7. 31 (m 8H), 10.96-11.04 (br,
H . -108 arrple 8A15
(4 I ndol yl') -4-[1-(3-tetrahydrofuryl carbonyl)-1, 2,3, 4-tetrahydroqui nol i ne-
yl rret h)ﬁfx]a p% Azine [ MtH += 445. 3 Exanpl e 68A16
(4-1 FS (2 tetrahydrof uryl carbonyl)-1, 2, 3, 4-tetrahydroqui nol i ne-
yl met hyll—l]l (sfam[aﬁ]meqummpe@mnz 334-tbbﬂaln§rﬁtx(1ﬁt)ohnd Zadlmethyﬂ:l -4 (Fyindaiyl)-
5
H)

1270}% 511), 2.98-3.15 (m 4H), 3.61-3.82 (m 2H), 4.53-4.82 (m
6. 28 gz%éél(m 2H), 6.81-7.03 (m 2H), 7.11-7.32 (m 5H), 10.95-11.03

1H) [MVExgeles §8AL7
'H-NMR (3): 1.66-1.82 (m, 1H), 2.16-2.86 (m, 9H), 3.01-3.19 (m, 4H), 4.72-4.88 (m, 1H),
6.01 (s, 2H), 6.31-6.49 (m, 2H), 6.66-6.84 (m, 4H), 6.92-7.12 (m, 4H), 7.18-7.32 (m, 2H),
10.94-11.02 (br, 1H).
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Example 68A8
1-(1-Cyclopropylcarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine
[M+H] =415.3

'H-NMR (8): 0.76-1.05 (m, 4H),1.45-1.63 (m, 1H), 1.77-1.88 (m, 1H), 2.11-2.20 (m, 1H),
2.24-2.79 (m, 8H), 2.97-3.13 (m, 4H), 4.79-4.96 (m, 1H), 6.31-6.49 (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), 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, 5H),
10.91-11.03 (br, 1H).

Example 68A10
1-(4-Indolyl)-4-[1-(2-methoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine
[M+H] = 419.3




04 APR
3-Di nethylbutanoyl)-1,2,3,4-tetrahydroquinoIine-2-y|nethyl]-4-(4-ingg? '
pi perazine [ MH += 445.4 "H NWR (6): 0.85 (s, 9H), 1.39-1.52 (m 1H),
2.12 (m 1H), 2.20-2.31 (m 3H), 2.35- 2.48 (m 211), 2.51-2.63 (m
, 2.98-3.12 (m 4H), 4.81-4.97 (ml0iH), 6.28-6.39 (m 2H), 6.83-7.03
214), 7.07-7.31 (m 5H), 10.89-11.01 (br, 1H). Exanple 68Al8
1-[1- (2- Acet oxyacetyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl ] - 4- (4-i ndol yl

) 5oP5 Gt MRS Al Ay TN A gy ogta 26 hiepisbe G S0 6
414), 4. GED)M.B5486\(m]HI), 62998446 (10,2 H)N6.90-74)1, (nf 2PH-B5163.26 tm, 2H),)7,31-B485- 7. 01
32,4?m35g]§%§i19f}9—1ﬁ%(grlj)lH).lo' 91-11.03 (br, 1H). Exanple 68A19
1- (2-thi enyl carbonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne-2-yl net hyl ] - pi perazine 0 4
APR 2006 -109 [|v|+HI]+: 457.2 "H-NMR (8): 1.56-1.75 (m 1H), 2.12-2.25 (m
1H), 2.2FExpmple ¢8ALl H) 2 51-2.58 (m 114), 2.60-2.77 (m 6H), 3.02-3.19

4 , 14084 L , 5. . 9 Ak __7__. .
(7.m12- ?D 3&4‘% %gzcgoﬁ?épygﬂ%?ﬂ @%oﬁ%eﬁgﬁ%ﬁ@‘ﬂf%ﬁéﬁ?%gﬁﬁﬁ &‘%ﬂw’ 1@@%%1:6 68A20
1- (4- | ndGMyHE)Z4429.3
1- ( 3-t hi - 3,4-t ' t hyl 1 - pi i
g e SR GERY (g€ 6. b5 BRL . W B A AR o Mg BB 5685 57
(m 1H), 1.2t1512.582(r§,81}(6)[m.0611).35 (-410; 2473 70", 3%%)3.0(3395-(&-, ailn),(481-500 ém
4.76-4.82 Sm 1H), 6.30-6.48 (m 2%,.6.68-6. 1 (m 2H), 6.84-7.12 (m
4H) , 7. 171,263 1649 famy) 2H)y 6. 88-77024(mn, 2H), hH)-7-3% (m85H), 6890 hl.001pr, 1HYp. 95- 11. 00
(br, 1H). Exanmple 68A21 1 -[ 1-(2-Cyclohexylacetyl)-1, 2,
3, 4-tetrahydroqui noline-2-yl met hyl ]-4-(4-indolyl)-piperazine [MH+ =
471. 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), 1.85-2.48 (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).
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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), 7.17-7.27 (m, 2H), 7.60-6.70 (m,
1H), 10.94-11.02 (br, 1H). |

Example 68A14
1-(4-Indolyl)-4-[1-(5-isoxazolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H] =442.2

'H-NMR (5): 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).




Exanpl e 68A22 1-(4-Indolyl)-4-[ 1-(3-trifluoronethyl benzoyl)- 1 2, 0"APR2mm
3, 4-tetrahydroqui noline-2-ylnethyl]- piperazine [ MtH += 519. 3 H-NNR (6):
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)-108.16-8.24 (m 1H), 10.93-11.02 (br,
1H). Exanple 68A23 1-(4-Indolyl)-4-[ I-(4-trifluoronethylb enzoyl)-1, 2,

3, 4-tetrahydroqui nol i ne-2-yl methyl ]- piperazine [ MH += 519.3 -110 ' H NMR
(S): 1.60-1.78 (m 1H), 2.18-2.35 (m 1H), 2.40-2.51 (m 1H), 2.61-2.71 (m
4H), 2.76-2.81 (m 311), 3.03-3.17 (m 411), 4.77-4.91 (n1 1H), 6.26-6.50
(m 211) Exempk-68A1S (m 511), 7.18-7.26 (m 211), 7.49-7.52 (m 2H),

7.65-7.7 68A24 ..1- dofy!) - 4-
105 phonytibaditatts tehinfriphred il 2l al%:fdr%wrfo#@?-%g»ﬂ?p. S o e
[ MtH] += ﬂib@raﬁmeH—Nl\/R (8): 1.35-1.53 (m 1H), 2.05-2.37 (m 4H), 2.51-2.69
(m 511) 71-2.90 (m 4H), 2.93-3.15 (m 4H), 4.73-4.97, (m 1H)),
6.31-6.4§MH}] 2#4536.90-7.35 (m 12H), 10.90-11.00 (br, 1 H). Exanple
68A25 1- (4-1ndol yl)-4-]
1- (2- met hoxybenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl et hyl ] pi per azi ne
M+H] += Egamplero8dfl ¢ 68A26

[
1 (41 noglahhadol b f&glgégag%;g@m@%@wwgg Gl AR RLbge; 2 Y1 ot vy
1H), 2. 2pip2radihe(m 111) 2.53-2.69 (m 4H), 2.71-2.77 (m 311), 3.04-3.14

m 411 4.75-4.85 (m 1H), 6.28-6.49 (m 2H), 6.58-6.76
Em 1113[M§H?§’%f58}) (m 211), 6.8156.89 (m 2H), 6.90-7.00 (m 211),

7.19-7. 261{NMR (5): 1.34-2.41 (m, 9H), 2.51-2.70 (m, SH), 2.98-3.15 (m, 4H), 3.61-3.82 (m, 2H),
4.53-4.82 (m, 2H), 6.28-6.48 (m, 2H), 6.81-7.03 (m, 2H), 7.11-7.32 (m, 5H), 10.95-11.03
(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 (8): 0.85 (s, 9H), 1.39-1.52 (m, 1H), 2.01-2.12 (m, 1H), 2.20-2.31 (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-2-ylmethyl]-4-(4-indolyl)-piperazine
[M+H] = 447.3

"H-NMR (8): 1.41-1.54 (m, 1H), 2.01 (s, 3H), 2.20-2.45 (m, 3H),. 2.48-2.52 (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




4H), 10.98-11.05 (br, I'H. Exanple 68A27 1-[I 04 APR
- (4- Fl uorophenyl acetyl)-1, 2, 3, 4-tetrahydroqui nol i ne- 2-yl met hyl | - 4- (4-i nd %‘F’@
| )- piperazine [(MH +=483.3 '"H NWR (8): 1.35-1.51 (m 1H), 2.07-2.39 (in,
311), 2.52-2.69 (m 4H), 2.98-3.17 (rn, 4H), 3.57 (s, 211), 3.59-3.83 (m
211), 4.79-4.93 (m 1H), 6.27-6.43 (ml02H), 6.87-7.36 (m 1111),
10.93-11.01 (br, 111). 0 4 APR 2006 -111 Exanple 68A28 1-[ 1-(2,

6-Difl uorobenzoyl) 1,2, 3, 4 t et rahydr oqui nol i ne-2-yl net hyl ] -4-(4-indol yl) -
pi per azi IJM*H] 55487.2 "HNWR (§): 1.47-1.62 (m 1H), 2.20-2.28 (m 1H),
2.2924% 2.53-2.68 (m 3H), 2.70-2.77 (m 4H), 3.03-3.15 (m

4H), 5. oz‘}BNMR(amml 7563085, 2A52-225 (BH)H),6. 752,68 &h, (H), 2.51H).58 GnBRH)/. 11
(1”‘(44|H)nd -%72( Lok, 638 10 60 A5, 351 %0k B 1 b 26 AL SB808T 711 (m,
1-(2- et m}x)ffphgmdsa(ﬁﬁmgﬁén- ,76(1?1 13553 ﬁ@bxﬁiﬁ%l{bﬁ@m ne-2-yl methyl] -

pi per azi ne 1.45-1.58 (m 1H), 2.15-2.31 (m 2H),
2.52-2.73 (m 3H), 3033.15(m4H) 3.61-3.73 (m 4H), 3.74 (s, 2H),

4 81 4 5 29-.6.48 (m 2H), 6.76-7.04 (m 511), 7.10-7.28 (m
%a%plégg%& | H. Exanple 68A30 1-[ 1-(4-Chlorophenylacetyl)-1, 2,

3 4 tet ralthdIndqllyl)Frb[h Bethaylcanbbimgl)-] ; 2434(-tbtnahytbbqﬂn)olmp+2pﬁmmyﬂqaq§dw21ﬂek 499. 3
Exanpl e %ﬁ_ﬁ %i@l ndol yl ) -4-[
1-[2-(4-t uor t hyl phenyl)-acetyl]-1, 2, 3, 4-t et rahydr oqui nol i ne] - 2-
'H-NMR (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 (i,
2H), 6.84-7.12 (m, 4H),7.17-7.26 (m, 2H), 7.36-7.40 (m, 1H), 7.58-7.63 (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+H] =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 (5): 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 (b, 1H).

Example 68A23
1-(4-Indolyl)-4-[1-(4-trifluoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H]" = 519.3




yl met hyl ] - pi perazi ne [ MtH] += 533. 3 Exanpl e 68A32 04 APR

1-(4-1ndolyl)-4-[1-(2-pyridyl carbonyl)-1,2, 3, 4-tetrahydroqui noline-2-yl e mp%

yl]-pi perazine [MH += 452.3 Exanple 68A33 04 APR 2005 -112

1-(4-1ndolyl)-4-]

1- (3-pyridyl carbonyl)-1, 2, 3, 4-t et r ahydt@®qui nol i ne- 2-yl met hyl ] - pi per azi ne
MtH] += 452. 3 Exanpl e 68A34

(4-1ndolyl)-4-[1-(4-pyridyl carbonyl)-1, 2,3, 4-tetrahydroqui noline-2-ylnmeth

| ) 38
L3PsPEy BEARE: @) MBS ITsing 1) 28BS (BOFR5 2acas1 g i 2eta gt 41D
] (4 (4-2. TﬂdblSyl(m B)H))GE(BB h’B(rb,MiH-)l 457409 @n, E)H)n@llééﬁ@/{ﬁﬁ 2H),[6.87- 7 13 (m,

2 SR AR 0 MRS IR ¥ e

[

1-

y

1-

|

1-

|

2.2-228(m 11-1), 2.31-2.41 (m 2H), 2.42- 2.51 (m 2H), 2.60-2.73 (m
4 3,03-3.17 (m 4H), 4.95-5.01 (m 1H), 6.25-6.48 (m 2H), 6.82-7.02
(m 3H), Exangplg68424 m 4H), 10.95-11.01 (br, 1H). Exanple 68A37

1-
1-

[
4-

4-1 ndol yl .
2-(3- gly¢/4 %‘dﬁsy Eal S?Ijheﬁlemg“’i‘ ypelf r %ﬁf%ﬁ (‘ql Oﬂgllnf)lrll%e% ylnilenﬂéy q?ylf e]razgl)lflleper azi ne
H += 4B86:H" Eﬂaﬁﬁle 68A38 1-[ 1- (1 Acet yl - 4- piperldlnyl carbonyl)-1,2, 3,
etranygy aohl 59! 1 €1 33 Y% b 257 b 4025 Y D)ok p?ﬁfi‘ﬂ-zyo (m, 4H),

2.93-3.15 (m, 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). '

H)

m
(
[

Mt
t

Example 68A25
1-(4-Indolyl)-4-[1-(2-methoxybenzoyl)-1,2,3,4- tetrahydroqulnohne-Z -ylmethyl]piperazine

[M+H] "= 481.2

Example 68A26

1-(4-Indolyl)-4-[1- (4-methoxybenzoyl) 1,2,3,4- tetrahydroqumohne -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-indolyl)-
piperazine

[M+H]"=483.3

TH-NMR (8): 1.35-1.51 (m, 1H), 2.07-2.39 (m, 3H), 2.52-2.69 (m, 4H), 2.98-3.17 (i, 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).




[ MtH] += 500. 3 Exanpl e 68A39 04 APR
1-(4-1ndolyl)-4-11-[2-(2-thienylacetyl)]-1, 2,3, 4-tetrahydroqui nol i ne-2-ylmne
thyl]-pi perazine -113 [ M+H += 471. 2 Exanpl e 68A40
1-(4-Indolyl)-4-[1-[2-(3-thienylacetyl)]-1,2 3,4-tetrahydroqui nol i ne- 2-yl nme
thyl]-pi perazine [MH] += 471.3 Exanpilél-68A41
1-(4-Indolyl)-4-11-[3-(3-pyridyl propionyl)]-1, 2, 3, 4-tetrahydroqui noline-2-y
| met hyl ] - pi perazi ne [ MtH] += 480. 3 Exanpl e 68A42

1-(4- Indqu)émpl%g 8(2 phenoxyacetyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yhnet hyl
| - pi perazi ne = 481. 3 Exanpl e 68A43 1- (4-1ndolyl)-4-]

1-[ 2- (4- de[tlﬂaﬁylpiﬂenmbmwml)z }.44strapy@roquinelineatryhimatyd|-héd-indolyd)-y | net hyl | -

pi per azi ne LI\/HrH] += 495. 3 Exanpl e 68A44 1-(4-Indolyl)-4- [

1-(2- pheﬁ’ﬁ r%fnﬁoxyacetyl) 1,2, 3,4-tetrahydroquinoline-2-ylnethyl] -

pi per azi nI{WfFH487.2495. 3 Exarrpl e 68A45 1-[

1-[ 2-( 2- | h | ty 3,4-tetrahyd | | thyl]l-4-(4-i
oy s R AT K 50 E et HILEAO S (b, o0 St 3, L

2.70-2.77 (m, 4H), 3.03-3.15 (m, 4H), 5.02-5.11 (m, 1H), 6.30-6.45 (m, 2H), 6.75-6.81 (m,
1H), 6.82-7.11 (m, 4H), 7.12-7.31 (m, SH), 10.94-11.00 (br, 1H).

Example 68A29
1-(4-Indolyl)-4-[1-(2-methoxyphenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H]"=495.2

'H-NMR (8): 1.45-1.58 (m, 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-tetrahydroquinoline-2-ylmethyl]-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-
ylmethyl]-piperazine '

[M+H] = 533.3

Example 68A32
1-(4-Indolyl)-4-[1-(2-pyridylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

[M+H] =452.3

Example 68A33




1- { 04 APR

| -[2- (N-Benzoyl - N-net hyl ) - am noacetyl ] -1, 2, 3, 4-tetrahydroqui nol i ne-2-yl ne Z@R
yl }-4- (4-indolyl)-piperazine [ MtH += 522. 3 Exanpl e 68A47 1-(4-I1ndolyl)-4-]
1- (1- et hyl - 3-i ndol yl carbonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -

pi perazi ne [ MrH += 504. 3 Exanpl e 68A4813-|

1-[ 2- (4- D net hyl am nophenyl acetyl) ]-1, 2,

3, 4-tetrahydroqui nol i ne-2-yl methyl]-4- (4-indolyl)-piperazine [ MH += 508. 3

Exanpl e g - -2- i
L1 (5 Benaat P G apridsicabonsh-d 23 teyahdroquincline 2 lmetyll iogranine. 11 - 4
- (4- |ndoﬂ¥ﬁ¥ﬂ pﬁ Bazine [ MtH] += 509. 3 Exanpl e 68A50 1 -[

1-[ 2- (2- Chl orophenoxyacetyl)-1, 2, 3, 4-t etrahydroqui nol i ne-2-yl methyl ] -4-(4-i
ndol yl ) - pi perazine [ MtH] += 515. 3 Exanpl e 68A51

1-[ 1-[ 2- (Bkagiploé®@yBidenoxyacetyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl met hyl ] - 4-(

42 |4 A ? ﬁ LI)(; : 1%)18('2@?153%['1 p(ip%}'j]c;-rgor?yjf)gl 3,3%5%%ydr06q%'16\r150 1ng—24ylr%§t y. %%?eréz}r}eS !
1-(2- nnrmppﬁlh£4§zpyr|dylcarbonyl] 1, 2, 3, 4-tetrahydroqui nol i ne- 2-
yl met hyl |- pi perazi ne [ MtH] += 537. Exanple 68A53
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

[M-+H] = 431.3

'H-NMR (8): 1.21 (s, 9H), 1.43-1.50 (m, 1H), 2.20-2.28 (m, 1H), 2.31-2.41 (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-Acetyl-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-thienylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine




1-(4-1ndolyl)-4-[1-(5-nethyl -4-isoxazol yl carbonyl)-1, 2, 3, 4-t et r ahyg%ogri Bk

i ne-2- ylmethyl]-piperazine [ MtH] += 456. 2 Exanpl e 68A54

1-(4-1ndolyl)-4-[1-(5-0xo0-2-pyrrolidinylacetyl)-1, 2,3, 4-tetrahydroqui nol i ne

-2-ylmethyl ] - piperazine [ MtH += 472.3 Exanpl e 68A55 1-(4-1ndolyl)-4-[

| - (2-nmet hyl -5 -pi peridi nosul phonyl -3 -3 oyl ) -1, 2,

3, 4-tetrahydroqui noline-2- ylnethyl]-piperazi ne Exanpl e 68A56

1- (4-1ndol yl)-4-[1-(2-nethyl-5-norpholinosul phonyl -3-furoyl)-1,2,3,4-tetrah

ydrogUingMg = 473 met hyl ] - pi per azi ne Exanpl e 68A57

1-(4-1nd IyP§t4-{1-[l-(p-tolylsulphonyl)-3-pyrro|y|carbonyl]-1,2,3,4-tetrah

ydr oqui nol i ne-2- ylnmethyl} -piperazine Exanple 68A58 1-(4-1ndolyl)-4-]

1- (2-net hyl - 5= dj hyl sul phanoyl - 3-furoyl )-1, 2, 3, 4-tetrahydr oqui nol i ne-

2-yl met h%%f'—‘lﬁ'fep@g ine [ M+H += 562 - 116 Exanpl e 68A59 1-(4-1ndolyl)-4- {

1- [ 2- met hyh-Thddidh-Ry 14123 -etienslietyDNa PR 4-tetdh {dib@yholink, RylmetHA]-piperazine

t et rahydroqui nol 1 ne- 2-yl net hyl ] - pi perazi ne [MH += 588 Exanpl e 68A60

1-[(1-Ad§Wﬁﬁ@YTé%#%onyl)-1,2,3,4-tetrahydroquinoIine-2-y|nethyl]-4-(4-indo|

yl) - pi perazi ne Exanpl e 68A61 1-(4-1ndolyl)-4-[

1- (3- phenoxypropi onyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ] - pi perazi ne
Example 68A41

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



Exanpl e 68A62 04 APR
1-(4-1ndolyl)-1-[1-(4-phenoxybutanoyl)-1, 2, 3, 4-tetrahydroqui noli ne-2-yl n%qu%
yl]-pi perazi ne Exanpl e 68A63 1-(4-1ndolyl)-4-]

1- (2-fl uorophenyl acetyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -

pi perazi ne Exanpl e 68A64 1-(4-I1ndol ylJi4- |
1-(2-trifluoronethyl-phenylacetyl)-1, 2,3, 4-tetrahydroqui nol i ne-2-

yl met hyl ] - pi perazi ne Exanpl e 68A65

1-[1-(2- Bigy p | yl et hyl
N G e [tyi _ﬁpl o rgg@%iéﬁgxm%gée\%gl%ﬁ A B BN AR B2

1- (4 | nd4- yid})l}d)-}ﬁlper@ﬂn@henyl but anoyl )-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hy
] - pi perﬁ@_g =E§ | e 68A67 04APR2OD6 -117 1-(4-Indolyl)-4-]

1-(3-net 3@% %%]T?) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] - pi perazi ne
Exanpl e 68A68 1-[ 1-(4-Hydroxybenzoyl)-1, 2,

3, 4-tetrahydroqui nal i ne-2-yl net hyl ]-4-(4-indolyl)-piperazi ne Exanpl e 68A69
1-[1- (4-@9‘ B‘P}Bo@%yl) 1, 2, 3, 4-tetrahydroqui noline-2-yl methyl]-4-(4-indolyl

) - pi per aziAandetANRLI¢-(P3AR1-3-indolylcarbonyl)-1,2,3,4-tetrahydr line-2-ylmethyl]-
Al SR (P Fpindoleambonyly 1.3 clrahydroquinoline 2 mebY” | ot hyi

] - pi per apipeszBganpl e 68A71 1- [ 1- [(N-B enzyl N- met hanesul phonyl ) - 2-am no
acetyl] é@ +_35614§et rahydroqui nol i ne-2- yl met hyl ]-4-(4-indolyl)-piperazi ne
Exanpl e 68A72 1°2 (-1 ndol yl ) - 4- [

1- (2-(S)-5-oxopyrrolidinyl carbonyl)-1, 2, 3, 4-tetrahydroqui nol i ne- 2-

yl met hyl k-xglin%?er()asZIQQe [ MtH] += 458. 2
1-[1-[2-(4-Dimethylaminophenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-
(4-indolyl)-piperazine
[M+H]"= 508.3

Example 68A49
1-[1-(5-Benzo[1,3]dioxolylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine

[M+H] = 509.3

Example 68A50
1-[1-[2-(2-Chlorophenoxyacetyl)-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




Exanpl e 68A73 1-(4-1ndolyl)-4-] 04 APR 7p05
1- (2- (R)-5-oxopyrrolidinyl carbonyl)-1, 2,3, 4-tetrahydroqui nol i ne- 2-

yl met hyl ] - pi perazi ne [ MtH] += 458 Exanpl e 69 General nmethod To a solution
of Conpound | B was added a solution of the appropriate amine (1 eq.) in
anhydrous THE (5 m); then via a syridg§® was added, under magnetic stirring
at r.t. in a nitrogen atnosphere, the isocyanate as such or disssolved in
about 1 m of anhydrous THE The reaction mxture was reacted at r.t. or at

reflux fQqry,z R.riths - fid - cat vonic l«»_(Mega Bond
Erut (1), enaa L ORIk B SRS PR A AR Te The
not al kalylmehylirpipeiazines f ol | owed by a 3% solution of NH3 in McOH to recover
the titl @ dy&gf,) When necessary a further purification by flash
chr.omat og y Was~ carried out (eluent: CH2Cl12 - MCH gradient from
99.5:0.5 to 90:10). The follow ng conpounds were synthesised according to
t he above procedure: Exanple 69A 1-(4-Indolyl)-4-]
| - (2- met HyREWS 858ar bonyl ) - 1, 2, 3, 4- t et r ahydr oqui nol i ne- 2-yl net hyl ] -
pi perazi ne 4[1%&1‘}1751-[4&9;&t1%1@m@$ﬁz&gﬁ%rb%n§1 b bndokdtlahydtoduinoline-2-
1- (3-net hyl ani | i hocarbonyl’) -1, 2, 3, 4-t et rahydr oqui no?ll ne-2-yl methyl] -
pi per azi yen§thilHpiperag®e. 2 Exanpl e 69A2 1-[ 1-(4-Fluoro anilinocarbonyl)-1, 2,
3,4-tet rglg%gf]og gé1?l i ne-2-yl methyl)-4-(4-indolyl)- piperazine [ MH += 484.3
Exanpl e 1- %4-' ndol yl)-4-[ 1-(4-nmethylanilinocarbonyl)-1, 2,
3, 4-tetrahydroqui nol i ne-2-yl net hyl ] -
Example 68A54
1-(4-Indolyl)-4-[1-(5-0x0-2-pyrrolidinylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl }-
piperazine

[M+H]"=472.3

Example 68A55
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-Indolyl)-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 04 APR 2506
S) - 1- phenyl et hyl am nocar bonyl ) -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl met hyl ] - pi perazine [ MtH] += 494.4 0 4 APR 2006 -119 Exanpl e 69A5
1-(4-1ndolyl)-4-]

1- ((1R) -1 - phenyl et hyl am nocar bonyl ) - 1,126-3, 4- t et r ahydr oqui nol i ne- 2-

yl met hyl ) - pi perazi ne (di astereoi somer A) [ MtH] += 494. 4 Exanpl e 69A6
1-(4-Indolyl)-4-[ 1-((1R)-1-phenyl et hyl

am nocar | ) - 3, 4-t etrahydroqui nol i ne-2- ylnmethyl]-piperazine (1. 1

di ast er e??‘g}é‘r%“réésg’rﬁ% ure) [M+H] += 494.3 Exanpl e 69A7 1-(4-1ndolyl)-4-[

1- ( 1- met hyHdhdotylpai fldeandtbylyd-] -AyreglidindAsuthambyih3aroyiiel 2,64~ 2- yI net hyl ] -

pi per azi ne += 432, anpl.e 69A8 1-(4-Indolyl)-4-[1
- met hyl aﬁ%%%‘&’é?lﬁ’ﬁ%%?f% PBEEET ahydr oqui nol i ne- 2-yl net hyl ) -
pi perazi mer+piyEbge 420. 2 Exanpl e 69A9 1-(1-B enzyl am nocarbonyl -1, 2,

3, 4-tetrahydroqui nol i ne-2-yl nmet hyl )-4-(4-indolyl)-piperazine [MH += 480.3
Exanpl e 69A10 1-(4-1ndolyl)-4-[ 1-(2-phenyl
et hyl am @ﬁgﬂli)PeOWAﬁ)ﬂ' 1, 2, 3, 4-tetrahydroqui noline-2-yl methyl]- piperazine

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

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




[ MtH] += 494. 3 Exanpl e 69A11 -120 1 04 APR
-(4-IndonI)-4-(1-pentyIaninocarbonyl-1,2,3,4-tetrahydroquinoIine-2-yIne@H§
| ]-pi perazine [MH += 460.3 Exanpl e 69A12 1-]

1- (1, 1- D net hyl et hyl am nocar bonyl -1, 2, :

3, 4-tetrahydroqui nol i ne-2-yl met hyl ]-444%4 indolyl)-piperazine [ MrH += 446. 3
Exanpl e 69A13

1- (4-1ndol yl)-4-[ (4-met hoxyphenyl am nocar bonyl)-1, 2, 3, 4-tetrahydroqui nol i ne

R i TS

yl met hyl ] - pi perazi ne Exanple 70 Sul phonyl chloride was dissolved in 1.85 mi
of CH2Cl12 and added to a suspension of Conmpound 1B and 4 eq. of polyner
supporte XBWPE@%Kéker 18 h stirring, the mxture was filtered to renove

the pol ymgn-(3upRIssy8eh NI EA, RndettA9dDahidblifm-§En @b pit 1LhdORE)-pibbiagihed on

cationi c exchange resin (Mega Bond El ut, Bonded Phase SCX), washing with a
solution of NH3 in MeCOH (about 3%, evaporating the desired eluted

fraction, i&ue was purified by flash chromatography eluting with
CH2C12 -:Q&aﬁakaggg?%nt from99.5:0.5 to 90:10 to give the title conpound.

The f ol | dvil f(¢-Etlwoxybenzdgl)- ek, 4-4strahdroqenoimeel: pintitnd]-4-¢4-iddelydwpeapnocedur e:
Exanpl e 70A 1-(4-1ndolyl)-4-]

1- phenyl sul phonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl met hyl ] - pi per azi ne

[ MkH] += 4&4dmpldssml € 70A1 0 4 APR 2006 -121

1-(4-Indolyl)-4-[1-(4-methylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-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+HT] =458

Examplé 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




1-(4-1ndolyl)-4-[ 1-(2-thienylsul phonyl)-1, 2, 04 APR
3, 4-tetrahydroqui nol i ne-2-yl net hyl ] - pi perazine [M+H += 493.7 Exanple 70
1-(4-1ndolyl)-4-]

1- (4- met hoxyphenyl sul phonyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl | -

pi perazi ne Exanple 70A3 1 -(4-1ndolyl-)18&-]

| - (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-Fluorophenyl sul phonyl)-1, 2,

3, 4-tetr ahydl.qayh (b Sorkd ¥uPE BIbdd Prabd SLRY Vi whthREERE MeEHATPLE 70AS

1|- ( |4) Cy arcpjive nlyd fatl Mniy lihpuritits $ollbweﬁtlf}3m ly%lr ijtion @if iINTEs- id-MeQHLtth yrbdovér (4- 1 nd
ol yl)- piperazi ne Exagpl e 70A6 1 -(4-1ndolyl):4-
1- benzyl &6 t&fﬁ‘o RiAdugtso Whep _negpssamyy?y ifeHop. {}x esth P Pomsiqssanly | yes

[ MeH] += ke ottt CHLCEDIMeGH Q& 8roh599!5:815ub 96 QD). he acyl ation of
Conmpound I B with acids containing the tert butoxycarbonyl noiety. To a

. solution of compound 1B (100 ng, 1 eq.), of the appropriate acid (1.5 eq.)

and of 4Fh¥@gwﬁfggc8%€%ds%e§e g}gl.‘t%esisgd wgyﬂ%oﬁghe%gégmgc?du%:) was added DCC

(870 1 o n, via a syringe, stifring at r.t. under
nitrogen atnosphere. After at |least 18 h, the dicyclohexylurea by-product
precipitgted. g@ reaction m xture was dissolved in MeOH and the solution
was el ut EyaPRle gh a cationic resin (Mega Bond Elut(r); Bonded Phase SCX)

- 122 was RigngndM 1114 31 -$2hietyRiilHocMbbny1 )21, VB A elrab @ quitdine Yhgmemggessary a
further purification was carried out by flash chromatography (CH2Cl12 -
MeOH gr aPiPEidEnErom 99.5 : 0.5 to 90 10). By the above procedure the

follomjngﬂgﬂypggﬁgf of Exanple 71 were synthesized:

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-Indolyl)-4-[1-((1S)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine '

[M+H] = 494.4




Exanpl e 71A 1-(1-tent-Butoxycarbonyl am noacetyl -1, 2, 04 APR
3, 4-t etrahydroqui nol i ne-2-yl met hyl )-4-(4- indolyl)-piperazine [ MH] += 50%”%
Exanpl e 71A1 1-]

1- (3-tert-Butoxycarbonyl am no-propionyl)-1, 2, 3, 4-tetrahydroqui nol i ne-2-yl ne
thyl]-4-(4- indolyl)-piperazine [ MH]-#¥-518. 3 Exanple 71A2 1-]
1-(1-tert-Butoxycarbonyl -3-indolyl -acetyl)-1, 2,

3, 4-tetrahydroqui nol i ne-2-yl methyl]-4-(4- indolyl]-piperazine Exanple 71A3
1-[ 1-(1-tert-Butoxycarbonyl-4-piperidyl carbonyl)-1,2,

3, 4-tetrahydroqui noline-2-ylmethyl] - 4-(4-indolyl)-piperazine Exanple 71A4
1-1

-te

e

|- (1 Example 69A5
tert-Butoxycar yl - 2R-pyrrolidin-2-ylgar vli)-1,.2,3,4-t.etrahydroquinolin
AN DT e b A R Mot L
1- ( 1- t er Rk AXpipeflle YdiaderSoifdthdrol) di n- 2-yl carbonyl ) -1, 2,
3, 4-tetrahydr oqui nol i ne-2- yl nethyl]-4-(4-indolyl)-piperazine 0 4 APR 2006
-123 Exaﬂiﬂ%‘/’@] 2494kneral nmethod: CHO PS- NEt 3CNBH3 + RIR2NH MeOH, RT, 18h
(c) R1
Example 69A6
1-(4-Indolyl)-4-[ 1-((1R)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine (1:1 diastereoisomers mixture)

[M+H] =494.3

Example 69A7
1-(4-Indolyl)-4-[1-(1-methylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine

[M+H] = 432.3

Example 69A8
1-(4-Indolyl)-4-[1-methylaminothiocarbonyl-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

‘‘‘‘‘
L



N R2 A solution of the appropriate amne (1.2 eq.) in MeOH (1.5 n1b4an,£h9ms
sol ution of Conpound 35A-B (100 ng, 1 eq.) in McOH (1.5 m) were
sequentially added via a syringe to polyner supported NEt3CNBH3 (317 ng, 2
eq., 2.32 mol/g) under nitrogen atnosphere. After stirring for 18 h at
r.t., the polynmer supported NEt 3CNBH3-1#8s renoved by filtration and the
filtrate was purified on a cationic exchange resin (Mega Bond Elut(r),
Bonded Phase SCX) washing with CH2C12 - McCH 1:1 to renove the not

al kal i neqi b asi - 1 % R . bl t i t he
w shed p#o uc%g&b$ﬁgl§gﬁvent&%g%n'5%%%?g%ggiaﬁﬁﬁ% e e?@%ﬁ%ﬁghgﬁg%%ﬁ%gd in
CH2C12 ( PMH)] =aA60.83 aken up with pol yner supported NCO (250 ng, 1.51

nol /g). After 2 h the resin was renoved by filtration and the sol vent
evaporated. When necessary a further purification was carried out by flash
chr omat og@ixapipye @9ARC12 - McOH gradient from99: 1 to 90: 10). By the above
procedure the foJIomﬁnggconpougds of Exanple. 72 were synthesi zed Exanpl e

72A 1-(1 1 @,&l O rdunsthydet BRocaft oq,l- 1 éz,,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-
4-tetrahygkgﬂyb@ggﬁﬁéZ-ylnethyl)-2-(a-hydroxybenzy|)- pi peri di ne Exanpl e
72A1 i

- (1- Cycl OMeXdred4d-bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- (2, 6- di net
hyl phenyl ) - pi peri di 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 ) - Examiplé 6iA1I8 O 4 APR 2006 -124 Exanpl e 72A3

1-(1- I | -1,2,3,4-tetrah i pol i n-2-yl et hyl ) - 4- | pi
er I( di %Céﬁg%&g}%%%%%ﬁ pylpmm%cgr%oqu)r-Rggl,ﬂt%tralrl]yd%o%mo 1ne-)§-}21me:’cheﬂEa nylptp
-(1-CycI? xamecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - pi peri di ne

Exanpl e A5 1-(1-Cycl ohexanecarbonyl -1, 2,
3, 4-t etrahydroqui nolin-2-yl net hyl)-4-(2-nitrophenyl) -

Example 69A14
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 CH,Cl, 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]" = 4872

Example 70A1




pi perazi ne Exanple 72A6 p

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl )-4-?é-'%r‘? 1006,
oronet hyl - 2- pyridyl)-pi perazi ne Exanpl e 72A7 1-(1-Cycl ohexanecarbonyl -

3, 4-tetrahydroqui nolin-2-yl net hyl) - 4- (4 fluoro-2- nitrophenyl)-pi perazine
Exanpl e 72A8 121-

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl met hyl ) -4- (2, 3-di ch
| or ophenyl ) - pi perazi ne Exanple 72A9

1- (1- Oychiqhayadigs- armaxiue&y&lamﬁx {qtz [hMEEAGH oG RInbine22 Y gAY bibefzins - Cyan- 2
-pyridyl) perazine Exa
1-(1- Q/CI[MHgﬂané%?aVbonyl 1, 2, 3, 4-t et rahydr oqui nol i n-2-yl met hyl ) - 4- (3, 4-di ch

| or ophenyl ) - pi perazine - 125 Exanpl e 72A11 1 - (1 -Cycl ohexanecar bonyl -
1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - 4- (2- et hyl phenyl ) - pi perazi ne
Exanpl e Es’zﬁ\r’k@lemAZ

1-(4-Chl grg-3-tri aronet h heny cl ohexanecarbonyl -1, 2, 3, 4-tetra
hydr oqui ﬁ(fﬁilﬂdotl@' f‘ﬁmﬂ}o’%{’%@af%ﬂ@@n@ iﬁ;ﬁy Elﬁfgoqum"lme“z ylmiethyl]-"
1- (2- Cyapgrhemy! ) - 4 (1-cycl ohexanecar bonyl -

3, 4-tetrahydroqui nolin-2-yl nethyl)- piper a2| ne Exanpl e 72A14
1- (1- Cycl ohexanecarbonyl -1, 2, 3, 4-tetrahydroquinolin-2-ylnethyl)-4- (2 4-

di et hox:lgﬁgﬁ@g g perazine Exanpl e 72A15
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 70AS
1-[1-(4-Cyanophenylsulphonyl)-1,2,3,4-tetrahydroquinoline-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 zert-
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,Cl, (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 at least 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)




1- (1- Cycl ohexanecar bonyl -1, 2, 4 APR

3, 4-tetrahydroqui nol i n-2-yl net hyl ) -4-(2-net hyl t hi ophenyl ) - pi perazq né‘ 2006
Exanpl e 72A16 1-(1-Cycl ohexanecarbonyl -1, 2,

3, 4-tetrahydroqui nol i n-2-yl net hyl )-4-(3, 4- di met hoxyphenyl) - pi perazi ne
Exampl e 72A17 -1 '

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4- ( 3- hydr ox
yphenyl ) - pi perazi ne Exanpl e 72A18

1-(1-Cyc r - Y2Ye 1% T pla] NIy QRIS =2 4-difl
uor ophenyl % f ?Vgtg%asgﬁﬁéhp %g@%gﬁp@%&?%&%&q Wi nle&sgarwi mﬂybaﬂﬁ%a{l&l

1- ( 5- Chl ovas <@ried Phby adhrohirgmatograplyyhhbx-alvedd! brdight ol 99,54-8.8t0 by dr oqui
nol i n- 2- ?ﬂamet hyl ) - pi perazi ne Exanpl e 72A20 1-(1-Cycl ohexanecar bonyl -1,
2,3, 4-tet1 hydr oqui nol i n- 2-yl et hyl ) - 4- (6- met hyl - 2- pyri dyl ) - pi perazine
Exanpl e BABd abbvé brdoydire iR XfaN@ing cbapyiindd oPExample 71 were synthesized:

3, 4-tetrahydroqui nolin-2-yl net hyl)-4-(4-net hyl phenyl )- piperazi ne Exanpl e
72A22

1-(1- WC@QE‘E’W%@@ bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl ) - 4- (4-
trifluoronethyl phenyl)-pi perazi ne Exanpl e 72A23

1- ( 3- Chl dr(dpéreBproxydarbanytansinodeetvhi @cad-badrahydroquinoline-2-ylmethyl)-4-(4-

3,4-tetr FOGUL nol L n-2-yl met hyl ) - pi perazi ne Exanpl e 72A24 '
1-(2-Chl %&%ﬁﬁrﬁlﬂ%( 1- cycl ohexaneear bonyl - 1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl
met hyl ) - [M-E azi0ns

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-
ylmethyl]-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




Exampl e 72A25 :

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 4-’3(’31“1‘?&28&6(

yphenyl ) - piperazi ne Exanple 72A26 0 4 APR 2006 -127

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl et hyl ) - 4- (4-fl uoro

phenyl ) - piperazine [ MrH] += 436. 2 Exaipd-e 72A27

1- (4- Acetyl phenyl)-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl

rret hyl ) pi perazi ne [ MtH] += 460. 2 Exanpl e 72A28 1-(1- Cycl ohexanecar bonyl -
, ,4 ui nol i n-2-yl met hyl ) - 4- (4- hydr oxyphenyl ) - pi perazi ne

4§I}%,§J%? npl e 72A29
1 (5 ChI ﬁeuel’almethhojfl phenyl ) - 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui n
ol in-2- ylnethyl)-piperazine [ MtH += 466. 2 Exanpl e 72A30

1- (1- Cycl ohex a onyI 1 2,3, 4-tetrahydroqui -2% rret hyl ) - 4-( 3- met hyI
phenyl) - pi perazi = 432 EX@Q]NE?CI\YB?-A?J% ohexanecar bonyl -1, 2,

3, 4-t etrahydr oqui nol |(W02 yal H) r o-
trifluoroneth engl ) - pi pera2| ne MRAHHRFS 18531@;}%9 e 72A32

(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;CNBH3 (317 mg, 2 eq., 2.32 mmol/g) under nitrogen atmosphere. After
stirring for 18 h at r.t., the polymer supported NEt;CNBH; 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 NH3 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




-128 1-(1-Cycl ohexanec arbonyl -1, 04 APR
2,3, 4-tetrahydroqui nolin-2-ylnmethyl)-4-(5-trifluoronethyl -2- 2006
pyridyl) - pi perazi ne [ MtH += 487 Exanpl e 72A33 1-(1-Cycl ohexanecar bonyl -1, 2,
3, 4-tetrahydroqui nol i n-2-yl nmethyl)-4-(3 -chl oro-5-
trifluoronethyl-2-pyridyl)-piperazi nelp#H += 521 Exanpl e 72A34

1- (5- Cyano- 2-pyridyl)-4-(1-cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2
-yl nmet hyl)- piperazine [ MtH += 444 Exanpl e 72A35

1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4-tetrahydroqui nolin-2-yl net hyl ) -4-(2-nmethyl -4- quinolinyl)-piperazine

[ MtH] += £3anmple B&hpl e 72A36 . . |
pet o USRS 2. Sl S AR, DA oL Bdnd eny! -

-yl)-4-(1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) -

pi peri di ne E%%g%;: 457 Exanpl e 72A38 1-(1-Cycl ohexanec arbonyl -1, 2,
3,4-tetr§ﬁ? Aﬁblin-2-y|nethyl)-4-(4-f|uorophenyl)- pi peri di ne 04APR20U6

- 129 [ M+il Benzdydo-A - Ey otk nebaDeRyl-1,2,3 4-tetrahydroquinolin-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-ylmethyl)-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




1- (1- Cycl ohexaneear bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl met hyl ) - 4-§ §- ,{ﬁm%g
phenyl) - piperidine [ MtH] += 435 2 Exanpl e 72A40

1- (1- Cycl ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl met hyl )-4-(2-fl uoro
phenyl)- piperidine [ MH += 435.2 Exanpl e 72A41.

4- (4- Chl or ophenyl ) -1- (1-cycl ohexanecad®®nyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl
met hyl )- piperidine [ MH += 451.2 Exanple 72A42 1 -(1

- Cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydroqui nolin-2-ylnethyl)-4-(4-

trifluor yl')-piperidine [ M-H += 485.2 Exanple 72A43
1-(1- Q/cﬁqﬁﬁlgaeln?ég?bon | -1, 2, 3, 4-tetrahydroqui nolin-2-yl nethyl)-4-(3-

trifluor d)ffb{(lwlqhh?eanycta)rquybéﬂlﬂ-twahMWmmlnBBYMhTm} -¢-(Z2ibglphenyl)-

1- (1- Cycl ohexanec arbonyl -

3, 4- t et r BRYFOGui nol i n- 2- yI rrethyl)-4-[5-(2-fury|)-2H—3-

pyrazol yl]-piperidine [ MH += 473 0 4 APR 2006 -130 Exanpl e 72A45

1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4- t et r EEYEPEGEAE! i n- 2- yI met hyl ) - 4- (4- et hoxyphenyl ) - pi peri di ne [ M-H] +=
447 Exanmpl@.cfZH48 -trifluoromethylphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-

2-ylmethyl)-piperazine

Example 72A13
1-(2-Cyanophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine

Example 72A14
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-methylthiophenyl)-

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-ylmethyl)-4-(3-hydroxyphenyl)-

piperazine

Example 72A18
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,4-difluorophenyl)-

piperazine




1- (1- Cycl ohexanec arbonyl -1, 2, ' 04 AP 5
3, 4-t etrahydroqui nol i n-2-yl net hyl ) - 4- ( 3- net hoxyphenyl ) - pi peri di ne [N%ﬁﬁgﬂ
447 Exanpl e 72A47

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4-(4-fl uoro
benzoyl ) - piperidine [ MrH] += 463 Examile 72A48

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl nmet hyl ) - 4- benzyl ure
i do- piperidine [ MtH] += 489. 2 Exanpl e 72A49 1-(1-Cycl ohexanec arbonyl -1, 2,
3, 4-tetrahydroqui nolin-2-yl net hyl ) - 2- (4-nmet hoxybenzyl)- piperidine [ MtH +=
461 Exanpl e 72A50

1- ( 1- CycExhmpdan&k9%bonyl - 1, 2, 3, 4-t et rahydroqui nol i n-2-yl net hyl )-2-(4-fluoro

benzyl) - .pipgni dine | MtHL += -131 ExanplLe 7 .o
e o SRR Re e 4 < f P A RS T - SO AioBmPPYR - (2, 3 di b
| or ophenylnethyl)-pipeiadinee [ MrH] += 485.2 Exanple 72A52
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl met hyl )-4-(2, 6-di fl
uor ophenyl) piperidine [MH += 453.2 Exanple 72A53
4-(2-Ch|Q&gﬁﬁﬂgiygﬂpphenyl)-1-(1-cyc|ohexanecarbonyl-1,2,3,4-tetrahydroquin
ol in-2-

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
1-(3-Chlorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-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-methox yphenyl)-

piperazine

Example 72A26




yl met hyl ) - pi peri dine [ MtH] += 469. 2 Exanpl e 72A54 04 APR

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl )-4- (2, 5- I?qq%
t hyl phenyl ) - piperidine [ MtH += 445. 2 Exanpl e 72A55

1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4-t et rahydr oqui nol i n- 2- yI met hyl ) - 4-{1374ret hyl phenyl )- piperidine [ MH] +=

431. 2 Exanpl e 72A56
1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- ( 2- et hyl

phenyl ) - 1 lE@yc'l eg e[:%c?l&f‘sl ﬁit&raﬁz 11?01?112 ?'Iﬂll}]eﬂ?alg4 Tﬁ%ﬁpheny 3 f1 uor o- 2-

- Cycl ohexahecar bonyl - F-tetr droqui no
met hyl phemerdzinsi peri di ne [ MtH] += 449 2 Exanpl e 72A58
1-(1-Cycl an bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl )-4-(3,5-difl
uor ophemﬂg})1 -%3@-?0“ ne [M+H += 453.2 Exanple 72A59 1-(|

- Cycl ohexanecar bonyl 1,2, 3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,
5-difl uoropheny 7p| peridine [ MtH] += 453. 2 Exanpl e 72A60
1-(1- Q/chd‘F’f bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl met hyl ) -4- (3, 5-di e
t hyl phe n)d'—()l-AcFé'tﬁﬁ{énQI)-'le( 1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

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
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




[ MiH] += 445, 2 Exanpl e 72A61 4-(3-Bronophenyl)-1-(1-cycl ohexanecar bpgyjpgl

3, 4-tetrahydroqui nolin-2-ylnmethyl)- piperidine [ MtHl += 495. 1 Exanple 72A

4- (2- Bronophenyl ) - 1- (1- cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl m
ethyl)- piperidine [ MH += 495.1 Exanple 72A63 -133

4- (4- But oxyphenyl ) - 1- (1- cycl ohexanecad®®nyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl
met hyl ) - piperidine [ MtH += 489. 2 Exanpl e 72A64

1- (1- Cycl ohexanecar bonyl -1, 2,

D Ly P A R s 1

3, 4-t et r alwydid ppipemasine n- 2- yl net hyl ) - 4- (6-chl or o- 2- pyri dyl ) - pi porazi ne

[ MtH] += + E l e 72A66
1-(1-Cycﬁ§%§ié§%§gfbonyl-1,2,3,4-tetrahydroquinoIin-2-y|nethyl)-4-(3,5-dich
| oro-4- pyridyl)-piperazine [ MH += 487.1 Exanpl e 72A67

1- (4- Am nophenyl ) -4- (1-cycl ohexanecar bonyl -1, 2,

3, 4- t et r EAPEPYGIAASI i n- 2=yl met hyl ) - pi perazi ne [ MrH] += 433. 2

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+H]" = 444

Example 72A35
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-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 '

[M+H]" = 457

Example 72A38
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluorophenyl)-

piperidine




Exanpl e 72A68

4- (3- Chl orophenyl ) -1-(1-cycl ohexanecar bonyl -1, 2, 3, 4- tetrahydrqu|noI|n 2m9§
met hyl ) - pi peridine [ MtH] += 451. 2 Exanpl e 72A69

4- (2- Chl or ophenyl ) -1-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl
met hyl )- piperidine 0 4 APP, 2005 -13429-M+H ' = 451. 2 Exanpl e 72A70

1- (1- Cycl ohexanecar bonyl -1, 2, 3,

4-tetrahydroquino|in 2-ylmethyl)-2-(2-pyridyl)-pyrrolidine [MH' = 404.1
Exanpl e r i

1- (1- Cyclohe anecarbonyl 1, 2, 3, 4-t et rahydroqui nol i n- 2-yl met hyl ) - 2- (2-t hi eny
| )-pyrrolidine [MH' 409 1 Exanpl e 72A72

1- (1- Cycl ohex nﬁﬁﬁ{bonyl-1,2,3,4-tetrahydroquinoIin-2-y|nethyl)-z-phenylpyr
rolidine XFWPEI 403. 2 Exanpl e 72A73 1-(1- Cycl ohexanecar bonyl -1, 2

34tetr QT KRkt ib et o idolindd - b ol i di ne
Hh 4221/2 ygxm)gﬁp | e¢ Bk LL et Nydtohh it idolinci-DRi RSy iemiblopRnynol i di

1-(1- CycPWﬁ@%aﬁecarbonyl 1 2, 3, 4-tetrahydroqui nol i n-2-yl net hyl)-2-(3-pyridy
l) - pyrrorwﬁuﬂfL 404. 1 Exanple 72A75
1-(1 he necarbonyl 1, 2, 3, 4-t et rahydroqui nol i n-2-yl met hyl ) - 2- benzyl pyr
roI|d|ne [ MEH] 417. 2 Exanple 72A76
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- tetrahydroqulnohn—Z 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 ohexanecarbonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4-@ 8,4PR
di met hoxyphenyl ) - pi per azi ne [M+H] = 478.2 0 4 APR 2006 -135 Exanple 72A 2/095
1- (1- Cycl ohexanecar bonyl -1, 2,

3, 4-tetrahydroqui nolin-2-ylnethyl)-2-(2-furyl)-pyrrolidine [MH += 393.1
Exanpl e 72A78 1-(1- Cycl ohexanec ar bonyB0-1, 2,

3, 4-t etrahydroqui nol i n-2-yl net hyl ) - 2- (4- met hoxybenzyl ) - pyrrolidine [ MtH] +=
447. 2 Exanpl e 72A79

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 2- (4-chl oro
phenyl)- pyrrolidine [ MtH += 437.2 Exanple 72A80

1- ( 1- CycEshmplaiBatSbonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl net hyl ) - 2- (2 i ndoI y

) 7Y ot AR MBI G et T e TR SRR I B per | i me
[ MtH] += gfpleridinExanpl e 72A82 1- Cycl ohexanecar bonyl - 2- -

{N—[2 (2-met hox%i)henoxy) et hyl ] - N-net hyl - am nonet hyl } -
1,2, 3, 4- (MFHARy 8 oqui nol i ne [ M+H] += 437.1 Exanpl e 72A83 0 4 APR 2006 - 136

Example 72A46
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methoxyphenyl)-
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-benzylureido-
piperidine

[M+H]" = 489.2

Example 72A49

1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroqu1nohn—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 - 2-[ N- (2, 3- di hydr o- benzo[
1,4]dioxin-2-ylnethyl)-Nnmethyl amnonethyl]-1, 2,3, 4 t et rahydr oqui noﬁkl h &006
[ MFH] ' = 435. 2 Exanpl e 72A84 1- Cycl ohexanecar bonyI

{ 2- (2-chl or ophenoxy) - et hyl ] - N- et hyl - am nonet hyl }

1 3, 4-tetrahydroqui nol i ne [ MtH] += 4431-1 Exanpl e 72A85

1- Cycl ohexanecar bonyl -2-{N-[2-(2-trifl uoronmet hoxyphenoxy)-et hyl ]-N net hyl -
am nonet hyl -1,2,3 ,4-tetrahydroqui noline [ MtH] += 505. 1 Exanpl e 72A86
1-

} -

1-

1

I

1

o]

- p—

) oqui nol i ne [ MtH] += 446. 2 Exanpl e 72A87
cl ohéx(&r@yckrﬂembarﬁex{yﬂd—l[m,@&tqhydrodpyh(dny}yhndﬂyﬁ] 4@, Fetidhydroplenpldnet hyl }
1, 2, .tet rahydroqw nol i ne [ MtH] += 458. 1 Exanpl e 72A88
4- ChI (5’?15’ gingi trophenyl)-4- (1-cycl ohexanecarbonyl - 1, 2, 3, 4- t et r ahydr oqui no
-2- ylnmethyl)-pi perazi ne Exanpl e 72A89
1- Cycl ohexgnecar bonyl -1, 2, 3, 4-tetrahydroqui nolin-2-yl nmethyl)-4-(2-triflu
r onet hyI[Mzt ]quﬂ%?l nyl ) - pi perazi ne -137 Exanpl e 72A90
4- (1- Beng dd 9 - 1- (1-cycl ohexanecar bonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-
yl met hyl ) p| peridi ne Exanple 72A91
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-difluorophenyl)-

Q/cl oh?&gﬂﬁ, @? Iﬁﬁydrz {N- [2-(4-indolyloxy)-ethyl]-Nmethyl-anm nonet hyl
cy

| I |
A:’-\"

piperidine
[M+H]" = 453.2

Example 72A53

4-(2-Chloro-6-fluorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4- tetrahydroqulnohn 2-
ylmethyl)-piperidine

[M-_IrH] =469.2

Example 72A54
1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroquinolin-2-ylmethyl)-4-(2,5-dimethylphenyl)-
piperidine

[M+H]" = 445.2

Example 72AS5

1-(1-Cyclohexanecarbonyl-1,2,3 4-tetrahydroquinolin-2-ylmethyl)-4-(3-methylphenyl)-
piperidine

[MHH] =431.2

Example 72A56
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methylphenyl)-
piperidine

[M+H] =431.2

Example 72A57




1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoIin-2-y|nethyl)-2-@41naiﬂﬂg
yphenyl ) - pi peridi ne Exanple 72A92 1-(1-Cycl ohexanec arbonyl-1, 2, 3,

4-t etrahydroqu inolin-2-ylnethyl)-4-(2, 6-dichlorophenyl )- piperidine
Exanpl e 72A93

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rdB3dr oqui nol i n- 2-yl met hyl ) - 4- (2- pyri dy
| ) - pi perazi ne Exanple 72A94

1- (1- Cycl ohexanecar bonyl1-1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- ( 4- qui nol

Z[%éfigﬁggﬁggﬁ?%%?gﬁgﬁ?éﬁﬁg?%%?§%§@%@§@@§ﬁgﬁggﬁﬁggﬂ¥%g%} Oﬁ%%berazine
Exanpl e 7gtihghe@papmendmeof this Exanpl e were prepared from Conpound 53B

i nst ead np | B followi ng the acyl ation / sul phonyl ation procedures
des-cribegMJ%]Eig}r%?e 68A, 69, 70. Exanmple 73A

1- (4- Fl uor o- 2- et hoxyphenyl )-4-[ 1-(2-nethyl anilinocarbonyl)-1,2,

3, 4-tetrahydroqui nolin- 6-nethyl-2-ylnethyl]-piperazine Exanple 73A1 1

- (4- FI uoXFample 38, phenyl ) - 4-|

1- (4- met Ryh &N JnRRERERPEMN 213 £t BraftydrBLLiAOMAS QAL 103 5_difluoraphenyl)-
6-nethy|-éiy #e?hyﬁ?-p?%ééakfﬁe Exa%ﬁ]i 73A2 8 4 %gk 36061-%5%?fPf)

1- (t - But pirsadinanoyl ) - 1, 2, 3, 4-t et rahydr oqui nol i n-6-net hyl - 2-yl net hyl ] - 4- (4-f

| uor o- 2- )X nyl ) - pi perazi ne Exanpl e 73A3
1-(4-FIué&%ig?négggxyphenyl)-4-(1-penty|aninocarbonyl-1,2,3,4-tetrahydroqu
nol i n-6- nethyl - 2-yl met hyl ) - pi perazi ne Exanpl e 73A4
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-ylmethyl)-4-(3,5-dimethylphenyl)-
piperidine

[M+H] = 4452

Example 72A61
4-(3-Bromophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-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




1- (4- Fl uor o- 2- net hoxyphenyl )-4-[ | -(2-thienylacetyl)-1, 2, 04 APR 200
3, 4-tetrahydroqui nol i n-6-net hyl - 2-yl net hyl ] - pi perazi ne Exanpl e 73A5 6
1- (4- Fl uor o- 2- mret hoxyphenyl ) -4-[ 1- (3-t hi enyl acetyl ) -1, 2, 3, 4-t et rahydr oqui no
l'i n-6-nmethyl- 2-ylnmethyl]-piperazine Exanpl e 73A6

1- (1- Cycl ohexyl acetyl -1, 2, 3, 4-t et r ahyd33®qui nol i n- 6- net hyl - 2-yl net hyl ) - 4- (4-
fluoro-2- methoxyphenyl)-pi perazi ne Exanple 73A7 1-]

1- (4- Cyanobenzoyl)-1, 2, 3, 4-tetrahydroquinolin-6-nethyl-2-ylnmethyl]

-4-(4-f1 2= h h L).- pi j - )

1o F o PR e R AR S S AR B olip et o oqui
ol i n-6- pipehdihe 2- yl net hyl ) - pi perazi ne Exanple 73A9 1-]

1- (4-Chl Ebrétoﬁi,n_z le% 1, 2, 3, 4-tetrahydroqui nol i n-6-nethyl -2-yl nethyl ]-4-(4-fl
uor o- 2- i x—y%g:g yl ) - pi perazi ne Exanple 73A10 1-[ | -(B enzo[ 1, 3]

di oxol - 5-yl carbonyl )-1, 2, 3,4-tetrahydroquinolin-6-nethyl-2-ylnmethyl]-4-
(4-fl uoro-2-nmet hoxyphenyl ) - pi perazi ne Exanple 73A11 0 4 APP, 2006 -139 1-]
1 - (2- ChEsampleci2Mo64cet yl ) -

1,2,3,4-tetr ' i1 6-E Xf% by Ll e g £ = Renvl)-

met hoxyp%g%ﬁ?%gg%gg%a%ﬁgpggﬁ%f% ?L%Jlrﬁ%?meogﬁof%@ngtgﬁggygﬁnyI )-4-

1- (1- net pipera3inei ndol yl car bonyl ) -1, 2, 3, 4-

t et rahydbg[% inol j n: 6- net hyl - 2-yl net hyl ] - pi perazi ne Exanpl e 73A13

1-(1-Cyc ta rbonyl -1, 2,

3, 4-tetrahydr oqui nol i n-6- net hyl - 2-yl net hyl ) - 4- (4-f 1 uor o- 2-
Example 72A65
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(6-chloro-2-pyridyl)-
piperazine

[M+H]" = 453.1

Example 72A66
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,5-dichloro-4-
pyridyl)-piperazine

[M+H]" = 487.1

Example 72A67
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



met hoxyphenyl ) - pi per azi ne Exanpl e 73A14 04 APR
1-(4-FIuoro-2-nethoxypheny|)-4-(1-pheny|suIphonyl-1,2,3,4-tetrahydroquin%?ﬁ
n- 6- met hyl - 2-yl net hyl ) - pi perazi ne Exanpl e 73A15

1- (4- Fl uor o- 2- net hoxyphenyl ) - 4- (1- benzyl sul phonyl -1, 2, 3, 4-t et r ahydr oqui nol
n- 6- met hyl - 2-yl net hyl ) - pi perazi ne Exdapl e 73A16

1- (4- Fl uor o- 2- met hoxyphenyl ) -4-[ 1-(4-nethoxyphenyl sul phonyl)-1, 2, 3, 4-

t et rahydr oqui nol i n- 6- net hyl - 2-yl net hyl ] - pi perazi ne Exanple 73A17 1
-(4-FIuorﬁﬂﬁrn§£§p§yphenyl)-4-[ 1- (4- net hyl phenyl sul phonyl ) -1, 2,

3,4-tetr£ y Jqu|hoIin- 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- net hyl - 2-yl net hyl ] -
4- (4- fluoro-2-nethoxyphenyl)-pi perazi ne Exanple 73A19 1-]

1- ( 4- FI uSrapms{AA® phonyl ) -1, 2,

3, 4- t et r gy diREUkLRRANeE b Sy e DIV A-tetrabtl dFBE NG e 2 ylifksthyl)-2-(2-pyridyl)-pyrrolidine
fIuoro-Z-H%tﬁgxy§Penyl)-piperazine a%ple 74y04 &gk OB%H-%%%W%he
Conpound$MoH]thited.- Exanpl e were prepared from Conpound 74A-B instead of
Conmpound | B foll owi ng the acylation / sul phonyl ati on procedures descri bed
in Exanple 68A, 69, 70. Conpound 74A-B was prepared as follows: a)

4" (4- Fl umxampleB2ATIXy phenyl ) - 1- ( 2- aui nol yl et hyl - pi per azi ne ( Conpound

T4A- A) u 74A- A wa ined in the. manner. de i.bed. for nmpound 1
C (proc eg&r{p éf)yﬁfo CWCQQE?WB'1%?3;’%W’iag%"'rwlﬁ(ﬁ@?%gﬁv&wg}@%"ﬂ’d’fnﬁ@r'%oﬁgmienst ead
of 1-(4-imdeis+ xo@i perazine. The crude was purified by flash

chromat ography eluting with ethyl acetate to give the title conpound

(829 .
Example 72A72

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-phenylpyrrolidine
[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



"H-NWR (6): 2.71-3.39 (m 8H), 3.85 (s, 3H), 3.93-4.29 (m 1H), 6.04-APR/

(m 2H), 6.80- 6.97 (m 1H), 7.48-7.62 (m 1H), 7.65-7.96 (m 3H), 8.10 ,
1H), 8.21 (d, 1H). b)

1- (4- Fl uor o- 2- net hoxyphenyl ) -4- (1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hy1)

i perazi ne (Conpound 74A-B) The titl elg®npound was prepared as descri bed
for Conmpound | B (procedure e) starting from Conpound 74A-A instead of
Compound 1C. The crude was purified by flash chromatography eluting with
petrol eum ether-ethyl acetate 7:3 to give the title compound (74% . 'H NWR
(6): 1.49-1.70 (m 1H), 1.77-2.01 (m 1H), 2.31-3.27 (m 12H), 3.36-3.62

(m 1H), Example T2A773H), 4.57-4.89 (bs; 1H), 6.48-6.71 (m 4H), 6.81-7.04

(m 3H). anpl e 74A 1 - (4-FEl uoro-2-pethoxyphenyl)-4-1 | -(3 .1

- met hyl bdt ﬁ%}gf@-e&apsea@rwl-ﬂ &%@Waﬁ ?ﬁ%‘%ﬂ)ifll’félzlﬂyeﬁgyﬂké%k%zﬂfy’é‘upﬁ@%@%e

Exanpl e Iﬂ%ﬁﬂ%-l o

1- (3, 3-Di net hyl but anoyl -1, 2, 3, 4-t et rahydroqui nol i n-2-yl net hyl ) -4- (4-fl uoro-
2- nmet hoxyhenyl ) - pi perazi ne Exanple 74A2 1-(1-Cycl opropylacetyl-1, 2,

3,4-tetr [ jol i n-2-yl net hyl ) -4-(4-fluoro-2- nethoxyhenyl) - pi perazi ne
Exanpl e %ﬁ%‘pgeq?%R 2006 -141 1-(4-Fluoro-2-nmethoxyphenyl)-4-]

1- ( 2- pyr nqllydychhbxangtarbohyR 1 2,34-tetbh whyqliodin: 21plnethy?)-2-y4-methox i Benpylper azi ne
Exanpl e 74 .(%-(4- Fl uor o- 2- met hoxyphenyl ) - 4- [
1- (2-fur BYWIDNS 3 4-t et rahydroqui nol i n-2-yl met hyl ] - pi perazi ne Exanpl e
74A5 1 - Qelﬁ uoppr2- met hoxyphenyl ) - 4-|
1- (4- et hoxybenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-2- yl net hy] - pi perazi ne
Example 72A79
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-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-Cyclohexanecarbonyl-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




Exanpl e 74A6 4 APR
1-[1-(4-Cyanobenzoy|)-1,2,3,4-tetrahydroquinoIin-2-y|methy]-4-(4-f?uoro-§]-u6
met hoxyphenyl ) -pi perazi ne Exanple 74A7 1-[1

-(1- Acetyl - 4- pi peridi nyl carbonyl)-1, 2, 3,4-tetrahydroqui nol i n-2-yl nmet hy] - 4-(
4-fluoro-2- nethoxyphenyl) - pi perazi nelBanpl e 74A8

1- (4- Fl uor o- 2- met hoxyphenyl )-4-[1-(2-thi enyl acetyl)-1, 2, 3, 4-t etrahydr oqui no
lin-2- ylnethyl]-piperazi ne Exanple 74A9

1- (4- Fl ugre; BN A i de3-Hahl [ K rahydroqui no
in 2 YRR o DA s e 1 0

4- t et r ahyohimemetind)- 1,23 2-tetraletdngguindligd- f | uor o- 2- et hoxyphenyl ) - pi per azi ne
Exanpl e é@% + 0.4 APR 2006 -142 1-(4-Fluoro-2-methoxyphenyl)-4-]

1- (4- phe %%UTéﬁ% 1)-1,2, 3,4-tetrahydroquinolin-2- ylnethyl]-piperazine
Exanmpl e 74A12 1-(4-Fl uoro- 2- net hoxyphenyl) - 4- (1- phenyl sul phonyl -1, 2,
3,4-tetrahydroq¥inoIin-2- yl met hyl ) - pi perazi ne Exanple 74A13 1-(1-B enzyl
sul pho nyxampley72AB4 4.t et rahydro qui nol in-2-yl met hyl ) -4- (4-fl uoro- 2-

met hoxyphe i iNe_EXapl. - “NURER 1250 henyl) - 4-[
20 ot T et PARELBESR o, (REIE) Srigrbfiicho e R s caiRbiOy
2- yl met hyi2}3,piqehypdroqandiognpl e 74A15

[M-+H]" = 441.1

Example 72A85
1-Cyclohexanecarbonyl-2-{N-[2-(2-trifluoromethoxyphenoxy)-ethyl]-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




1-[ 1-(t-Butyl carbamoyl)-1,2, 3,4-tetrahydroquinolin-2-ylnethy] 04 APR oy
-4-(4-fluoro-2- nethoxyphenyl)-piperazine Exanple 75 The Conpounds of this
Exanpl e were prepared from Conpound 21B i nstead of Conpound |B follow ng
the acylation / sul phonyl atiion procedures described in Exanple 68A 69,

70. Exanple 75A 1 -(1-1soquinolinyl)-437-

1- (3-net hyl butanoyl ) -1, 2, 3, 4-tetrahydroqui noli n-2-yl net hyl ] - pi perazi ne
Exanpl e 75A1 1-[ |-(3,

3- D net h;ﬁxg%tp -1, 2,3, 4-tetrahydroqui nolin-2-ylnmethyl]-4-(1-isoquinolin
yl)- pipaf 0 e, 7B 4Rl inolin-2- ]

1-(2- Q/cﬁb(g'r oe%?/ acé;z[g&rl)) ! Klsé&é&}x é(faé??lég&g rlé)zclﬁi§ r%%tr%hxdrf q‘fllfl(r)rlgf %Q’ IIT?%YQ 1-isoquin
ol i nyl) - pjpefidinazi ne Exanpl e 75A3
1-(1-1soquinolinyl)-4-[I-(2-pyrrolylcarbonyl)-1, 2,3, 4-tetrahydroquinolin-2-
yl met hyl ] - piperazine Exanple 75A4 1-[ | -(2-Furoyl)-1, 2,

3,4-tet rm%mml in-2-ylmethyl]-4-(1-isoquinolinyl)-piperazi ne Exanpl e
75A5 1-(1-1soquinolinyl )-4-57 o

1- (4- met Adkybelvkeyanpcarbanyk 12,3 +tqtrahydpateelpot-yhinsghyl)-Aét-mathoxyphepebazi ne
xarpl e pheflaie - R
1-(4-Cya enzoyl)-1, 2, 3, 4-tetrahydroqui noli n-2-yl net hyl ] -4-(1-isoqui noliny
| )- piperazine Exanpl e 75A7

1-[ 1- (1- Exaiuple Z22A92per i dyl carbonyl ) -1, 2, 3, 4-tetrahydr oqui nol i n- 2-yl net hyl ] -
4- (1- i soquidieldhBydnkedpbqagt-a 2l I tetrahydroquinolin-2-ylmethyl)-4-(2,6-dichlorophenyl)-

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



Exanpl e 75A8 04 APR
1-(1-1Isoquinolinyl)-4-[1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-yl'm
et hyl ] - pi perazi ne Exanpl e 75A9

1-(1-1soquinolinyl)-4-[1-(3-thienylacetyl)-1, 2,3, 4-tetrahydroquinolin-2-ylm
et hyl ] - pi perazi ne Exanpl e 75A10 -138-

1- (1- Cycl obut anecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl nmet hyl ) - 4- (1-i soqui
nol i nyl)- piperazine Exanpl e 75A11 1-(1-1soquinolinyl)-4-[

L (4 phenoryntaanaiob? 25 4k ldienns iRk 25 MeRh d nudlbber 221 ne

1- (1- | sogethvalphepyl)-pipefazinsheny| sul phonyl - 1, 2, 3, 4-t et r ahydr oqui nol i n- 2-yl met
hyl ) - pi per azi ne Exanpl e 75A13

1- (1 Benzyl su , 2, 3, 4-tetrahydroqui nol i n-2-yl et hyl ) - 4- (1- 1 soqui nol i
nyl )-pip %ﬁ

1- (1- | soquir Rt HyT r51e O’fyfz?@’hﬁih??rﬁﬂ?‘?‘?]iﬁ’%ra?rﬁ’é Ty 3-4-eterhpdradyigelingby dr oqui nol

i n-2-yl ng{e ]zyhﬂleﬂg?])%e%ngxanpl e 75A15 1-[ 1-(t-Butylcarbanoyl)-1,2,
3, 4-tetrahydroqui noli n-2-yl net hy] - 4- (1-1soqui nol i nyl)- piperazine Exarrpl e

76 The Conpounds of this Exanple were prepared from Conpound 76A-B instead
of Conmp&uaumpleE’¥Adi | owi ng the acyl ation / sul phonyl ation procedures
descr i bed-(#Fluxadphehodhenybdd-[ I7(2-thGoyiacetplh 172634 Botwhgdrpqe pelmetteeshyil-ol | ows:

a) 1-(2 obenzol 1, 4] di oxi n-5-yl)-4-(2-aui nol i nyhnet hyl ) - pi per azi ne
( Conpoun y%%%%l;l p@’c? nd 74A- A was obtained in the manner described for

Conmpound 1C (procedure d) but using
1- (2, 3- dekympRIBAE0| 1, 4] di oxi n-5-yl ) - pi perazi ne instead of 1-(4-indolyl)-
pi per azi ng4-FhidRo-2LiisiBoMPherdLd-f i-edthiyfakbagiy- 1003, 2R@A Jd8 hNo18]-shiehg1 Wi t h

ethyl acetate to
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-
methoxyphenyl)-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




give the title conmpound (82% . b) 04 APR
1- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-5-yl)-4-(1. 2, 3, 4-t etrahydr oqui nol i ne- 2-yl %@?
hyl ) - pi perazi ne (Conpound 76A-B) The title conpound was prepared as
described for Conpound | B (procedure e) starting from Conpound 76A-A

i nstead of Conpound 1C. The crude was-1pewified by flash chromatography
eluting with petroleumether-ethyl acetate 7:3 to give the title conpound
(74% Exanpl e 76A 1-(2, 3-Di hydrobenzo[ 1, 4]dioxin-5-yl)-4-]

1-(3-met qul Qytcgﬁ&xgﬁ Viaety) 4;2 £HE AN IEOGHhO-6 Kictif1 YL TREMY] 4 RLAGLESL ne

- 145 Exa

1-(2- Q/ctrmmimapyﬂlmb’fp}@e)-azdnﬂ 3, 4-tetrahydroqui nolin-2-ylnmethyl]-4-(2, 3-

di hydrobenzo[ 1, 4]di oxi n-5-yl)-piperazine Exanple 76A2

1- (2, 3- D hydrobenzo[ 1, 4] di oxi n-5-yl)-4-[1-(2-pyrrolylcarbonyl)-1,2,3,4-tetr
ahydr oquiEx@hiple 73412 et hyl ] - pi per azi ne Exarrpl e 76A3

1-(2, 3-Di hydrobenzo[l 4] di oxi %@é oyl) - 3, 4-tetrahydroquin
ol i n-2- yrAdiwerP-metherRhend- t&hﬁ%m@thré olylcarbortyly. 12 3 4-

1-(2, 3- 4- et h b 1)-1,2,3,4-tetrah
Loy SRRl b i & 72 poybenzort)-1,2,3,4- et

1-[1- (4- Cyanobenzoyl)-1, 2, 3, 4-t etrahydroqui nolin-2-yl nethyl]-4
di hydr obdixamplg 73Adi3ox n-5-y| ) - pi perazine -(2,3 Exanple 76A6
1- (2, 3- Dilhydrychhoptapebarbpayloix2,B4Getydhyddbghiholi-6trhéthylyl-plorthyl)}4-14-AudoL-t et r ahy

dr oqui nol 'er]moxypﬁ/engﬁ-p@/erzlz IPl per azi ne

Example 73A14
1-(4-Fluoro-2-methoxyphenyl)-4-(1-phenylsulphonyl-1,2,3,4-tetrahydroquinolin-6-methyl-

2-ylmethyl)-piperazine

Example 73A15
1-(4-Fluoro-2-methoxyphenyl)-4-(1-benzylsulphonyl-1,2,3 4-tetrahydroquinolin-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-ylmethyl]-4-(4-

fluoro-2-methoxyphenyl)-piperazine

Example 74




Exanpl e 76A7
1- (2, 3- Di hydr obenzo[ 1, 4] di oxi n-5-yl)-4-[1-(3-thienylacetyl)-1, 2,3, 4 tetr§W§

droqui nol i n-2- yl methyl]-pi perazi ne Exanpl e 76A8

1- (1- Cycl obut anecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl net hyl ) - 4- (2, 3-

di hydr obenzo[ 1, 4] di oxi n-5-yl) - pi per atd#tre Exanple 76A9 0 4 APR 2006 - 146

1- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-5-yl)-4-[ 1- (4- phenoxybut anoyl )-1, 2, 3,4-tetra
hydr oqui noli n- 2-yl methyl ] - piperazine Exanpl e 76A10

1- (2, 3- Dy I : t hyd
L (55 ORI U BT Ve BB ok 172
1-(1- Benﬂphmuhmh d)EyfbHdWlﬁg 3he1a¢3éatromhysjﬂpiqmylanbn praiRequreedésgtibeddin( Bxadaple

di hydrob 4] di oxi Zi Exanpl e 76A12

1- (2, 3- %gédé %Qh‘gﬂ%mﬂﬁgééééﬁm%gvg %aT%ﬁgysngPhylanlllnocarbonyl) 1,2,3,4
- tetr ahygr oqyi(aFhioRo-2-rYdthedyBNénly)Pi- Qeﬁlﬂﬁélﬂﬁhdﬁiﬂmb&aﬁﬁé\@@oépdund 74A A)

1-(t- Butylcarbann 1)-1,2,3,4- tetrahydrqu|noI|n 2 Ineth %

di hydr ob&eEpund 24AsiAe wes obtaipeq i theahanseh desesibhf 3/ C (procedure d)

1-(2, 3- i1nmat 3, 4-
et r anydy o ol | h oy ephaiean) pheiiznljickad 02* lr% M@HFW ke

1- ( 1- Acetmude 4vgsi me‘rﬁedyb}eﬁashbdnym)ito&rabhﬁ elutingt wih pthyb goétate| torgige yhentitidry | | - 4-
(2, 3- dlhgdrobgqégk)l 4] di oxi n-5-yl ) - pi perazi ne Exanpl e 76A16

'H-NMR (8): 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, 1H).

b)  1-(4-Fluoro-2-methoxyphenyl

(Compound 74A-B)

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-ylmethyl)-4-(4-fluoro-2-

methoxyhenyl)-piperazine

Example 74A3



1-(2, 3-Di hydrobenzo[1,4]dioxin-5-y|)-4-[1-(2,2-dinethylbutanoyl)-loznﬁi?mzms
t et rahydroqui nol i n-2-yl methyl] -piperazine [ MtH += 464.42 0 4 APP, 2906
-147 Exanple 76A17 1-(2, 3-Di hydrobenzo[ | , 4] dioxin-5-yl)-4-]
1-(1-trifluoronethyl cycl opropanecarbonyl) - :

1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl net hyl14pi perazi ne [ MtH] += 502. 27 Exanpl e
76A18 1-]

1- (Bi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl met hyl | - 4
. é i ,13- dii hycnghenzatiho Al -0 BbyrrdyRELBEIINE 2[3MHt Afry RORdfinEXanpl e

1- ( 1- COycybpdhylhpdemEBony| - 1, 2, 3, 4- t et r ahydr oqui nol i n- 2- yl net hyl ) - 4- (2, 3-

di hydr obenzo[ 1, 4]di oxi n-5-yl)-piperazine [ MH] += 462. 33 Exanpl e 76A20

1- (2, 3- D hydrobenzo[ 1, 4] di oxi n-5-yl)-4-[1-(4-fluorobenzoyl)-1, 2,3, 4-tetrahy
dr oqui nolExample JAA¥et hyl | - pi perazi ne [ MtH] += 488. 30 Exanple 76A21 1-[ | -(B

enzo [ 1, di gxol - 5-yl carb )1, ..

STt et 1 AR PP SRR BoyiE1 8. Aoty 2 yimethyl]-

1, 4] di oxbipehzitk) - pi perazi ne [ MrH += 514. 29 Exanpl e 76A22

1- (2, 3- D hydrobenzo[ 1, 4] di oxi n-5-yl)-4-[1-(3-phenyl propenoyl )-1,2,3,4-tetra
hydr oqui nol i n- 2-yl met hyl ] - pi perazi ne [ MtH] += 496. 31 Exanpl e 76A23

Example 74AS
1-(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-
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-
ylmethyl]-piperazine

Example 74A10
1-(1-Cyclobutylcarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethy)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 74A11




APR 2005 -148 1-(2, 3-Di hydrobenzo[ 04 APR o508
] di oxi n-5-yl)-4-[1-[3-(4-fluorophenyl)-propenoyl]-1,2, 3, 4-
rahydroqui nolin-2-yl net hyl | - piperazine [ MbH] += 514. 34 Exanpl e 76A24

met hyl - 2-t hi enyl car bonyl ) -1, 2, 3,442-

4
4

t

(2, 3-Di hydrobenzo[ 1, 4]dioxin-5-yl)-4-]

(

t rahydroqui noli n-2-yl met hyl ] - pi perazine [ MH] += 490. 28 Exanpl e 76A25
(
i

3-
tetr
- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-5-yl )-4-[1-(3-furoyl)-1,2, 3, 4-tetrahydroquin
lin

0
1,
t
1-
1-
1
g h2dr gt,%ﬁ“ﬁ“fbb ﬂb@@iﬁﬁhﬁsﬂ) thygu(iL ﬁl[fex&?o@&o%qm,@ tJt@dﬁ%@ro&u&@lm-z-

z
1- (2 met ryyneth,ylg-nmwmﬁl 2, 3 , 4-t et rahydr oqui nol i n- 2-yl et hyl ] - pi per azi ne
[ MEH] += 474. 29 Exanpl e 76A27 1- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-5-yl ) -4-[
1-[5-nmethyl-4-(1,2,4-triazol-1-ylnethyl)-2- furoyl)-1,2,3,
4-t et rahyﬂimqnlumnn 2-yl met hyl ] - pi perazi ne [ MtH] += 555 31 Exanple 76A28
1- (2, 3- D| h4g;lober}zo% h | oh lin.2
1, 4] di oxil B IY9-zmpthorphint) (L By bRIpberdcla-Hidrsirahydroguigoly-2-
t trahyd@gg&hﬁpb jnBrazmy! met hyI] pi perazine [M+H += 475.28 Exanple 76A29 0 4
APR 2008 -149 1- [p 1- (4- Acetyl - 2-pyrrol ecarbonyl) -
1,2,3,4-tetrahydroquinolin-2-ylnethyl]-4-(2,3 -

di hydrob%%}eﬁﬂgpm n-5-yl) - pi perazi ne
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—methylbutanoy1) 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




[ MtH] += 501. 32 Exanpl e 77 The Conpounds of this Exanple were pr epaggdm-jé%é
Compound 77A-B instead of Conpound 1B followi ng the acylation /

sul phonyl ati on procedures described in Exanple 68A, 69, 70. Conpound 77A-B
was prepared as follows: a) _

2-f N-[ 2- (2- Met hoxyphenoxy) - et hyl | - N- 4Ryl - ami nonet hyl } - qui nol i ne ( Conpound
77A- A Conmpound 77A-A was obtained in the manner described for Conpound 1C
(procedure d) but using 1-(2-nethyl am no-ethoxy)-2-nmet hoxybenzene i nstead

b e i e LT S

chr omat og eto etitle co

b) 2- dN- pefazimbket hoxyphenoxy -ethyl]-N net hyl -am nonethyl -1, 2,3, 4-

t et rahydr oqui nol i ne (Conpound 77A-B) The title conmpound was prepared as
descri beq, for ound 1B (procedure e) starting from Conpound 77A-A

i nst ead a?#p d 1C.  The crude was_ purified by flash . chropatography
el uting W S%%WBPXQ%I%@T@‘QW%M%W“B&Qétif“?@“@hi’ Oﬁ‘flwll’t‘%'é(ﬂ?‘?tﬁi‘ conmpound
(74% . Eigﬂ;gpgzﬁleﬁA 2-{N-[ 2- (2- Met hoxyphenoxy) - et hyl | - N- net hyl - am nonet hyl }
-1 -(3-nethyl butanoyl)- 1,2, 3, 4-tetrahydroqui noline Exanple 77A1 1-(3,3
D net hyl but anoyl ) - 2- {N-[ 2- (2- met hoxyphenoxy) - et hyl ] - N- met hyl - am nonet hyl
- 1, 2, Exdamplt Ty dr oqui nol i ne Exanpl e 77A2 1- Cycl opr opyl acetyl - 2-
[ 2- (24di(RdxypDeha ) icrattygtdquiiolie htinetayi | HofteibtrpidolibyD-pietazine
r ahydr oqui nol i ne -150 Exanple 77A3 2-
N[ 2- (2- Met hoxyphenoxy) - et hyl ] - N- et hyl - am nomet hyl }
1- (2- py BxaplemAmNyl ) - 1, 2, 3, 4-t et rahydroqui nol i ne
1-(1-Isoquinolinyl)-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)-

piperazine

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




Exanpl e 77A4 1-(2-Furoyl)-2- {N 04 APR 9005
[ 2- (2- met hoxyphenoxy) - et hyl ] - N-net hyl -am nonethyl } -1,2, 3,4-

t et rahydr oqui nol i ne Exanpl e 77A5

1- (4- Met hoxybenzoyl ) - 2- {N-[ 2- ( 2- met hoxyphenoxy) - et hyl ] - N- met hyl - am nonet hyl

} - 1,2,3,4-tetrahydroqui nol i ne Exanpilé4-77A6

1- (1- Acetyl - 4-pi peridyl carbonyl)-2-
{N-[ 2- (2- met hoxyphenoxy) - et hyl ] - N-net hyl - am nonet hyl }
-1,2,3,4 tel | 7 . e .
2-IN-[ 2- (ﬁ;ﬂ)é‘%{/lg ﬁgi’ ﬁ@@lﬁ{fﬁ%ﬂkﬁ%éﬁ etrahrz 1nt0}]11;|2}ylmethyl) piperazine
-1-(2- thlenylacetyl) 1,2,3,4- tetrahydrqu|noI|ne Exanpl e 77A8 2-
{N-[2-(2-Meth xﬁﬁggnoxy)-ethyl]-N—nethyl-aninonethyl}-l-(s-thienylacetyl)-l
, 2,3, 4- ﬁ? ui nol i ne Exanple 77A9 1-Cycl obut anecar bonyl
{ N-[ 2- ( 24 netBwxyphsieaxy) 26§4lts&r]ahyd}bqlﬁidI!ML2—?lﬁ’ﬁdﬂMP4 (i tsoduinoliny®)-piperazine
3, 4-tetrahydroqui noli ne Exanple 77A10 -151 2-

[ 2-(2- thhoxyphenoxy) et hyl ] - N- et hyl - anlnonethyl } -1

- (4- phengy - 1,2, 3,4-tetrahydroqui nol i ne Exanple 77A11 2-
{N-[2-(2- Nb xyp enoxy) ethyl] N- et hyl - am nonet h 1- phen Isulphonyl
, 3, 4- t etl (dHyamoglinyl pH[ hé2-Bxethmpdnalinogacbanyl)- BZén%sﬂlﬁ‘QﬁY(Li ng ylmethyl]-
{N-[2-(2- nethoxyphenoxy) et hyl ] - N- met hyl - am nonet hyl - 1,2,3, 4-
t et r ahydPSGUPASI i ne Exanpl e 77A13 2-
{N-[2-(2- Met hoxyphenoxy) - et hyl ] - N- net hyl - am nonet hyl }

-1-(2-net hyl ani |l i nocar bonyl ) -

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-Dihydrobenzo[ 1,4]dioxin-5-y1)-4-(2-quinolinylmethyl)-piperazine

(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-yl)-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 1C. The crude was purified by flash
chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound

(74%).

Example 76A
1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-

2-ylmethyl]-piperazine



1,2, 3,4-tetrahydroquinoline Exanple 77A14 1-(t-Butyl carbanoyl)-2-04 apr 200§
{N-]2-(2-nmet hoxyphenoxy)-ethyl] -N nethyl-am nonethyl } -1,2, 3, 4-

t et rahydr oqui nol i ne Exanple 78

1- (1- Cycl ohexanecar bonyl -5-fl uoro-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ) -4
-(4-fluoro-2- nmethoxyphenyl) - pi peraziés-a)

1- Benzoyl - 2- cyano- 5-fl uor o- 1, 2- di hydr oqui nol i ne (Conpound 78A) The title
conmpound was prepared as described for conpound 32A, but starting from 5-
fl uoroqui noline (WD 01/44247) instead of 6-nethylquinoline. (46% 'H NWR

(8): 6.1%-Xgm%%.é J1H), 6.41 (d, 1H), 6.79-7.02 (m 2H), 7.18-7.37 (m 7H).
b) 2-Ca P ingli d 78B 8B bt ai ned |
Che” same TRl Bk I 27 s R OB R A e orpoun 78A.

i nst ead afhyabpeisNid4 @dAin-Iy0-giperaansvas used in the next step w thout
additional purification. (54%. -152 'H NWVR (DVMSO-d5, S): 6.15-7.17 (br,
1H), 7.29-7.48 (m 1H), 7.61-7.80 (m 1H), 7.90 (d, 1H), 8.04 (d, 1H),
8. 87 (d, gkblmi&ies Car boxy-5-fl uoro-1, 2, 3, 4-tetrahydroqui nol i ne (Conpound

780) Theg'tl_p- reppred _@s i f C istep e)
starti nglfdrz’c%r%g lh%%gg%%xﬁgg Qéﬁﬁogspﬁpﬁgﬁdﬁwg mr’%’gq (g:ﬂr? ude v(\l/gglo%n?eat ed
wit h 379%2H0nethpld-pipekaane up with MeCN (5 nl) to afford, after cooling to OC
and filtration, Conpound 78C (62%. 'H NVR (DVMBO-d6, S): 1.87-2.08 (m
2H), 2.34-2.52 (m 1H), 2.61-2.78 (m 111), 3.86 4.06 (m 1H), 6.30 (t,
1H), 6. 3%xahpld1PA3 6. 77-6.97 (m 1H), 6.99-7.62 (br, 1H) d)
1-((4-Fl g Q,g-ﬁ'rhsrmblamgbqamhr-ﬂy()&-[flL(amlﬂyyn;,122,3,4%ﬁ~ﬁiyaai§umbnﬂmnol i ne- 2-
yl carbonyl) - pi perazi ne (Conpound 78D) The title conpound was synt hesi sed
fol | ow nqlm%&gpwe@a@?e described for Conpound 1D (step g) but using
Compound 78C i nstead of 1,2, 3,4-tetrahydroquinoline-2-carboxylic acid. The
residue was purified by flash chromat ography eluting with petrol eum et her -
Et OAc 6: Examplaji6fel t he titl e conpound (48 %.

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-ylmethyl]-4 -(2,3-

dihydrobenzo[ 1,4]dioxin-5-yl)-piperazine

Example 76A6
1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 76A7 .
1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-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




"H-NWVR (8): 1.59-1.70 (m 1H), 2.12-2.31 (m 1H), 2.54-2.85 (m 1H)4 APR g
2.89-3.17 (m 5H), 3.61-3.98 (m 7H), 4.11-4.79 (m 1H), 4.61-4.74 (br,
1H), 6.31-6.50 (m 2H), 6.55-6.73 (m 2H), 6.79-7.05 (m 211). e)

1- (4- Fl uor o- 2- et hoyphenyl ) - 4- (5-fluoro-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl et
hvl ) - pi perazine (Conpound 78E) The t-l46-e conpound was synt hesi sed

follow ng the procedure described for Conpound |B (step h), but using
Compound 78D i nstead of Compound 1D. The residue was purified by flash

chr omat ogr . i | e I : ' he title
corrpoundg((%’glog l.h 9@%1\(@@%{% %88{@[22@4?}%Q§Mu%®%1g%oﬁé?%%d%%‘ﬁﬂm%ﬂ?)g 2.94
(i n, 8H)2-yvdma8Byl}-piiRrdzme 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). f)
1- (1- Cycl ohexanecar bonyl -5-fl uoro-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ) -4
- (4-fl vexempieRIAI@Xyphenyl ) - pi perazi ne The title conpound was synthesi sed
fol | ow nQ-(Q,hE!Diﬁt,r&@f)élﬁb%l\,/zﬂdi%ﬁml-si&])ﬂﬂg%@ﬁﬁ&ﬂﬁlﬁm‘?ﬁ?ﬁ,@ hegahfd@bquitinconmpound
of Exanple 1 (step f) but starting from Conpound 78E i nstead of Conmpound
1B. The whugdleyllmipeisainefi ed by flash chromat ography eluting with petrol eum
ether - ethyl acetate 7:3 to give the title conpound (88 %9. 0 4 APR 2006
-153 "HNWR (8): 0.77-2.02 (m 11H), 2.08-2.48 (m 4H), 2.51-3.06 (m 1CH),
3.81 (s, E3ahiple Ad8-5.17 (m 1H), 6.51-6.67 (m 2H), 6.74-7.03 (m 2H),
7.09-7.1 2H) .. EX 7 Sy
(1 Gyol e R 22, 4 sy croinglip A YA R 2- 1 et hyl ) - 4- (2-
tril uoroHﬁitybl@aa&u[Mmbxhp_x_yghp@yﬂa)m@i perazine. Exanple 80 1-
1- Cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl ) -4- (1-i sopropy
| - 4-indolyl)-piperazine a) 1-((21-1sopronvl-4-indolyl)-niperazine (Conpound
80A) Thi E‘)Qﬁ opAdnas prepared as described in Exanple 35A25-A and B using
ro

i sopropy de 1 nstead of acetyl chloride in step a. Yield: 75% overall.
1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(2-methylanilinocarbonyl)-1,2,3,4-

tetrahydroquinolin-2-ylmethyl]-piperazine

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-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(3,3-dimethylbutanoyl)-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-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(2,2-dimethylbutanoyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H] = 464.42




'H-NVR (6): 1.51 (d, 6H), 2.78-3.42 (m O9H), 4.52-4.76 (m 1H), 6.6% Aty
1H, 6.61 (dd, 11-1), 7.02-7.21 (m 3H). b)

1- (1- Cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-

| ~yl)-4-(1-isopropvl- 4-indolyl)-piperazine The title conpound was

synt hesi sed using the met hodol ogy desd#7-bed i n Exanpl e 35 using Conpound
35A-B and 1-(1-isopropyl-4-indolyl)-piperazine instead of 1-(4-fluoro-2-

met hoxyphenyl ) - pi perazi ne. Eluent: petroleumether - EtOAc 7:3. Yield: 66%
"H NWVR ( :m?)18 W87 (m 16H), 1.88-2.04 (m 1H), 2.05-2.23 (m 1H),
2.31-2.7 3.11-3.30 (m 4H), 4.51-4.70 (m 1H), 5.02-5.23 (m 1H),
6.41-6. 60—(@;’3\-Dih31&i)oberf‘209154]3102ﬁ‘1 f-mi)-4- MH)I:triﬂuanmleélyB:yclopropanecarbonyl)-

1-(6-tert - ar bonyl.ani no- . .

T yel ohex bt OIS SRy kRPEFEHE nol | ne- 2-

yl met hyl yva4(#=6b2197 0- 2- met hoxyphenyl ) - pi perazine a) 6-tert-Butox

c~yl am no- 2- et hyl qui nol i ne (Conpound 81 A) The title conpound was

synt hesi sed using the methodol ogy descri bed for Conpound 50B 0 4 APR 2006

- 154 but wg&%%ﬁ'g no- 2- met hyl qui nol i ne i nstead of Conpound 50A. The crude
was purifre y ash chromat ography eluting with CH2C12 - MeOH 9:1 to

gi ve t he It[l{Beyclid2vdt-2-8EMbon i Rt Bjahydrogsnglimn-2-9kisthyl]-#42,8s5, 3H),
6.63-6.7 /.42 (dd,1H), 7.84-8.09 (m 3H). b)
6-tert- Bgtg’é'grdbgna’etﬂdh%nﬁgTygr%efH&z% i nol i ne (Conpound 81 B) To a suspension
of Se® (OBFY 50n4ai oxane (10 nl) a solution of Conpound 81A (0.5g) in 10
m  of the sane sol vent was added dropw se and the resulting m xture
refluxed for 4 h. Afterwards, the precipitated solid was filtered off, the
sol vent Hﬁ,ﬁ@»}@ﬁgunder vacuum and the crude used for t he next step

wi t hout purification. (959 . 'H NVR (DMSO-de, 6): 1.50 (s, 9H),
7.78 (ddl- (1+€§ycloz>emgne(cdﬂponﬁlH),2 3 4-tettahydepquinplin-2glmethylid: (2;|§H) 8.42 (dd, 1H),

9.90 (s,
1-(6- gertdﬁgh{ogélgzcgfg@g%xf y?‘?zq%?% T ne- 2- yl met hyi ) - 4- (4-f 1 uor o- 2- met hoxy-
phenyl ) - pMp&l] 5z #6®33 Corrpound 81 O

Example 76A20

1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(4-fluorobenzoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine

[M+H]" = 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)—plperazme

[M+H] = 514.29

Example 76A22

1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(3-phenylpropenoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine

[M+H]" = 496.31

Example 76A23




The title conmpound was synt hesi sed using the same net hodol ogy descl &gk 2@5
Exanpl e 35A usi ng Conpound 81B instead of Conpound 35A-B and 1-(4-fl uoro-2-
met hoxyphenyl ) - pi perazi ne. The crude was purified by flash chromat ography
eluting with CH2Cl2 - MeOH 95:5 to give the title conmpound (57% . 'H NWR
(6): 1.50 (s, 9H), 2.82-3.31 (m 8H),-18-75 (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),
7.70-7.89 (m 1H), 7.91-8.21 (m 3H). d)

1- ((6-tentnHBU v, 110 12 3.14- e i LY Imeth 1

Fa (a1 e DR ARNR0s-In a1 o B TR T
conpound tetabyjdro@peslad?-ybneled tpipbmdine or  Conpound 1B (procedure e) starting
from Co géﬁé{stead of Conpound 1C. The crude was purified by flash
chronatgg@g y ng with petroleumether - EtOAc 1:1 to give the title
conmpound (65%. "HNWR (6): 1.40-1.68 (m 104, 1.81-1.99 (m 11-1),
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, ¥upmpl .20 (m IH, 6.42 (dd, 1H), 6.47- 6.55 (m 2H),

6. 81-6.95_ : - (D0 alil s 9tk } }

1-(6-ter ? _(%Fﬁ%é %é"r’%néggr“}rin@ﬁ%l?&% ;1 (1:[:1%(% e%(%%}élczatrhﬁ)eg %lyclarbfng) %’,2213-’% et r ahydr oqui no
| i ne-2- \dtrabydigquinelin-2-glofidthyd F-piperamee hoxyphenyl ) - pi per azi ne -155 The title
corrpoundgwaq‘s_I sgg%d%i sed following the alternative acyl ation procedure
descri be gr thé conpound of Exanple 1 (step f) but starting from

Conpound 81D instead of Conpound 113. The crude was purified by flash

chr omat ogr aph eéuting with petroleum ether - EtQAc 6:4 to give the title
conpound%e‘SWS/e.7 ASNMR (3): 0.78-1.95 (m 20H), 1.96-2.19 (m 11-1),

2. 20- 2. 75 (6 DY ArobezdA;4}d88in( 1-41tgl+ 3-f3ro9B-1(53,43Ehahyarodgmetigd- (M 1H),

6 40-6 51 (m 10" 6_.5@-%68 RETN 6.7021:&56.(85’(m fH),Ql 6.97-7.19 (m
2H), 7. 30lnptlyl]-piperazipf . Exanpl e 82 1- (1- Cycl ohexanecar bonyl -1,

2,3,4-te ir jnol i ne-2-yl met hyl ) - 4- (1- net hoxynet hyl -
4-i ndol ypg/l%gfgjegéaﬁz&lwne a) 1-(1-Met hoxynet hyl - 4-i ndol yl) - pi perazi ne (Conpound

82A) The starting piperazine was prepared as described in Exanple 35A25 A
and B bug 4Shi%6az6

1-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-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-yl)-4-[ 1-[5-methyl-4-(1,2,4-triazol-1-ylmethyl)-2-
furoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H]" = 555.31

Example 76A28

1-(2,3-Dihydrobenzo[1 ,4]dioxin—5—yl)—4-[1—(5-methyl-4—isoxazolecarbonyl)— 1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine

[M+H] = 475.28

Example 76A29




met hoxynet hyl chloride instead of acetyl chloride in step A I-I-NI\tR’t(A@)R 2005

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

met hoxynet hyl - 4-i ndol yl ) - pi perazi ne HHié9title conpound was synt hesi sed

usi ng the net hodol ogy described in Exanple 35 using Internediate 35A-B and
-(1 -nmet hoxynet hyl -4-indol yl) - pi perazi ne instead of 1-(4-fluoro-2-

1 _ ;
5 R PP AR BB SR B A (L5 0

3. 10- 3. 2dikrirobdtdp[ 1,4 ik 5-yDhifenazitieH) , 5.43 (s, 2H), 6.41-6.73 (m, 2H),

7.03-7.2 anpl e 83
1-(1- Wc%@a g&]a%f(;nyl -2-nmethyl -1, 2, 3, 4-t et rahydroqui nol i ne-2-yl methyl )-4

-(4-fluoro-2- net hoxyphenyl ) - pi perazi ne

2- Br onmonet hyl - 2- net hyl - , 3, 4-t etrahydroqui noli ne (Conpound 83A) 0 4 APR
2005 - 15&xpampletiur e of o 24 g of

2- hydr ox Y4 ' AR aHbROLb AL G9AG indBfk ofhem
Lett. Bfggz%%"%?@(%&sﬁa ?"%Pé heke ?H%Be 5(”%rﬁphsp B of
CH2 C12 Waspstid tBdoBewingtthe faquatz)nh/ suqﬁhoaylaemapmcadurgmdttsonbhdymeE@,mnlﬁe ,

resi due Kfied b chromat o hy. (petrol eum et her - ethyl

oot ate BERLSTh Coitaia Ry e SRR RSB, S e 60 0 - THh NvR (8] 1. 35
(s, 3H), a)l. 702 4NOQ-@Methb yphdndx@)-2thi)-N-methhifhmen ottt BQuinBlineompdudd (d,
2H), 4.00-5.85 (b, 1H), 6.55-6.80 (m 2H), 6.95-7.10 (m 2H) b)
1-(2-|\/Etﬂ%—éi 2. 3. 4-tetrahydroqui nol i ne-2-yl et hy

-4-(4-f1 ¢g ﬁﬁo&d@ﬁ@%%@@ﬁ%&d P tReh Ak 8LRAPQURE R3Bbuddect bidcsamroapound
was synthesized tollown procedure described for conpound 34D but

usi ng asbut wsirgrl- (?r’rgleth)(ta@rlnmbth@mﬂomﬁﬂlosﬂﬁnmﬁl@tl@%@d@ff le@ripdelro-rarazinthe

resi due ?ﬁgt ﬁ-‘gé %ané’d {,%?1%%1 %ﬁ%@ggﬁgﬁ?%ﬁné REh' 0y lé@étﬁ'é 08 Give ot (R 6-4)

to affor Fe ¢co
compound (82%).

b)  2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1.2.3.4-
tetrahydroquinoline (Compound 77A-B)

The title compound was prepared as described for Compound 1B (procedure e) 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)-ethyl]-N-methyl-aminomethyl}-1,2,3,4-
tetrahydroquinoline



"HNM(8): 1.20 (s, 3H), 1.40-1.90 (m 2H), 2.30-3.50 (m 11H), 3-(59'@-2%9&5
(m-4H), 4.15 (b, 0.6 H), 6.25 (b, 0.4 H), 6.40-7.10 (m 7H) c)

1- (1- Cycl ohexanecar bonyl - 2- et hyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl) - 4
-(4- fluoro-2-netho xyphenyl)-p ip erazine The title conpound was

synt hesi sed follow ng the alternativeld®yl ati on procedure described for
the conmpound of Exanple 1 (step f) but starting from Conpound 83B instead
of Conpound 113. The residue was purified by flash chronmat ography el uting
with toluene - EtOAc 7:3 then with CH2Cl12 affording the title conpond (12%
"HNWR (6): 0.80-3.00 (m 28H), 3.80 (s, 3H), 6.50-6.65 (m 2H), 6.65-6.85
(m 2H), Exafle/7723 (m 3H) Exanpl e 84

1-(1-Cyclo t Icrbo tetr rQqui nol i ne-2-yl net hyl ] -4
T Do ROl e ey S ey ki o G AR nt hest s
foll ow ng 2t§143-te$ﬂahﬁfr lh(ylﬁleacyl ation procedure described for the conmpound

of Exanple (step ??Ibut starting from Conpound 53B i nstead of Conpound 1

B and using cycl opentanecarbonyl chloride instead of cycl ohexanecarbonyl
-157 chl @¢i, leﬂ% crude was purified by flash chromatography eluting with
petrol eume - ethyl acetate 6:4 to afford the title conmpound (78%.

1H NVR (B2 Fuﬁil;d)zz {W-[e+R-ndddxypRendEy)3etdd ]-Nameth§FHminBm8yl}sl,2,34) , 5. 03-5. 26
(E;naml)ﬁelg%rag}"dsrgquigdﬁ% (m 2H), 6.77-6.98 (m 1H), 6.99-7.21 (m 3H).

1- (6- Am no- | - cycl ohexanecar bonyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4-
(4-fluoro-2- nethoxyphenyl)-piperazine To a cool ed solution of the conmpound
of ExanpEEampleyAS g) in MeOH (10 M) 1.2 nd of 1.8 N HJ in diethyl

et her vas_ AQ4GH.aBELAN8-2F 8941 {1-RGHILFSHALExy) RALPC fi‘ﬁe fathfonflé%ﬁ 1ph. Then
DRG0 ARG R o SR PEN

t he sol vent was vacuu e a aI Inised wth aq
NaHCO3 aﬂld”}tﬂtnabm'reqjliml'mh CH2C12 (2x 20 m). The conbi ned organic Iayers
were dried over Na2SO4 and evaporated to dryness. The crude was purified
by flash chromatography eluting with CH2C12 - 2 N nethanolic ammonia 95:5
to give Ekempld17a6conpound (72% .

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



IHNWR (S): 0.82-3.35 (m 26H), 3.52-3.85 (m 1H), 3.83 (s, 3H), 5007,@;;5;%35
(m 1H), 6.45 6.68 (m 3H), 6.81-7.25 (m 3H). Exanple 86 The follow ng
conmpounds were prepared using the nmet hod reported for Exanple 35A. Exanple
86A 1-(1-Cycl ohexanecar bonyl -

3, 4-tetrahydroqui nol i ne- 2- ylnethyl) 44§B—nethoxy 4-

nmet hyl phenyl ) - pi perazine 1HNWVR (S) : 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) Exanple 86Al 1-(Benzo

1, 3]d|ox [ e\e] ( oqui nol i ne
122 Y1 et P R a o S N R - e S AR S0 "oty
5.05 (b 1,0k9,4-tBraB@droquindide, 6. 70-6.90 (m 3H), 6.95-7.25 (m 4H) Exanple
86A2 |- Cycl ohexanecar bonyl -

{N-[ 2- (2- et hoxyphenoxy) - et hyl ] -am nonet hyl }-1, 2, 3, 4- tetrahydroquino |ine
Exanpl e 3&Aw kyﬁmghohexanecarbonyl 2- {N-]3

- (2- met hox e 0X propyl ] - N-net hyl - am nonet g
1,2, 3, 4- e th% Kyihenoie) et pNeneispminomethyl} - 1-phenylsulphony1 1,2,3,4-

4- Cyano- &ﬁgg %L anecar bonyl -1, 2,
3,4-tetra n 2-yl met hyl) - 4- phenyl pi peri di ne Exanpl e 86A5

4- Benzyl -1
-(1-cyel ghexa rhonyl -1, 2, 3, 4-t et rahydr oqui nol i n- 2-yl et hyl ) - 4- hydr oxy-
piperidiﬁ%a gﬁgaQBBGAG 4- Benzyl oxy- |

- (1- cycl olBunayienplidghg! (INL[22(23méhbaphadvxsy-edii] NohiethyR ainorictiyl })-1,pj3pler i di ne

Exanpl e 86A7
tetrahydroquinoline

Example 77A13
2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl} -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-tetrahydroquinoline-2-ylmethyl)-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-fluoroquinoline (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%).




4-B enzoyl ami no- | -(1-cycl ohexanecarbonyl -1, 2, 04 APR 99
3, 4-tetrahydroqui nolin-2-ylnmethyl)- piperidine Exanpl e 86A8 4-Acetyl - | 6
-(1-cycl ohexanecarbonyl -1, 2, 3, 4-tetrahydroqui nolin-2-yl net hyl) -4-phenyl -
pi peri di ne Exanple 86A9 -159 1-(Benzo [ 1,3

] di oxol -4-yl)-4-(1-cycl ohexanecar bonyl32-, 2, 3, 4-t et r ahydr oqui nol i ne- 2-

yl met hyl ) - pi perazi ne Exanpl e 86A10 2-

{N-[2-(3- Chlorophenoxy) et hyl ] - N- met hyl - am nonet hyl }

-1-cyc|oh I aydy i 690l 2

(N[ 2 (4 BRVURS l\g%(g)éy)a)l? %5 3171[’11 ?%1?1 amg%ghnbnﬁpy?g PR, 115750 &

-1- cyclohE@&D@@@Mbﬂnﬁuﬁ(ﬂ EH)3 4- tetrahydrqu|noI|ne Exanpl e 86A12 2-

{ N Benzyl - 2- h .

-1-cycl ok xa--‘ S : nmpl e 86A13

1- Cycl Oh%@rtﬁ}éaéo‘aﬁ%ﬁhd Zvak I}krsﬁ}éms Béseébéahﬁ)m&ﬁpwa )1'Ba(§‘téfo0@)e§t5ﬂ1hk flong, 3, 4-

t et rahydr oqui nol i ne

1- ( 4- Cyafenpopnd 7$E|arsm¢ét0ﬁ@pymnmiﬂ? The arudy whs Heateh weth 3t iC] and taken -
tetrahydr, {hr}%(':ﬁ? filYto 'a%tePéoBﬁﬁgﬂt%' P I HTP B0 88 Pound 78C (62%).
Do

1- (1 Cycl exanecar
3,4 I -tet ; éHWMRq@DMSOLdgeS)Z 1y87nmo$1yﬂn) 2H),(2A434-2150r(ar, AH)E2.602yR8 (m, 1H), 3.86-
ani | i no) - pi per

1- (3H 1, ;0% (B’eﬁlzlbt@ioa(idggﬂf@ 99§ d AH@ 0 EeP o Hex e PR PL 1D 3 4-tetr ahydr 0q

U|noI|ne 2- yl met hyl) - pi perazi ne
d) 1-(4-Fluoro-2-methoxyphenyl)-4-(5-fluoro-1,2.3.4-tetrahydroquinoline-2-

ylcarbonyl)-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-tetrahydroquinoline-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, SH),
© 3.61-3.98 (m, 7H), 4.11-4.79 (m, 1H), 4.61-4.74 (br, 1H), 6.31-6.50 (m, 2H), 6.55-6.73 (m,

2H), 6.79-7.05 (m, 2H).

e) 1-(4-Fluoro-2-methoyphenyl)-4-(5-fluoro-1,2,3.4-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-1,2.3.4-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 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 %).




0 4 APR 20(16 -160 Exanple 86A17 1-(1 H 1, 3- 04 APR 9p08
enzodi azol -4-yl)-4-(1-cycl ohexanecar bonyl -1, 3,4-tetrahydroquinoIine-2-
yl met hyl ) - pi per azi ne Exanpl e 86A18

1- Cycl ohexanecar bonyl - 2- { N-[ 2- (2- pyri dyl oxy) -et hyl ] -am nonet hyl } -1, 2, 3, 4-
t et rahydroqui nol i ne Exanpl e 86A19 1- &y&3-ohexanecar bonyl -

{N-met hyl - N-[ 2- (2- pyridyl oxy)-ethyl]-am nonethyl} -1,2, 3, 4-

t et rahydroqui nol i ne Exanpl e 86A20 1-Cycl ohexanecarbonyl-2- {N-nethyl-N[3
-(2-nmeth ) I Vi , d nline
2o et BURTEL) 0, PLoBY | ATHHCSBE BUS 4t 3537 ! AR S )
-(1-cycl omemne(mnbprw}-aﬁmﬁ, 2H}, 6t eahy3 e @H)ND097:12-(31, 2H).hy! ) - pi per azi ne
Exanpl e 86A22

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 E%ﬁf,len@ Exanpl e 87 1- (4- Fl uor o- 2- met hoxyphenyl ) - 4- ( 1- hexanoyl -

3, 4-t et r ahydr oqui nol i ne- 2-yl et hyl pi perazine The title conmpound was

synt hesi éé&qyolotl@wnﬁ@rhqwl -5 21318 X@O(Httl}qh@?ﬂoﬂmﬁ%@éﬁ@re described for

t he corrp tarting from Conpound 74A-B instead
of %ﬂn% ﬁﬁthg?rl(\%gg) &@L&ﬁc?yélpcﬂ o$| de instead of cycl ohexanecarbonyl

chlori de The -161 crude was purified by flash chromatography eluting with
petr ol eug et hFr- et hyl acetate 65:35 to give the title conpound (75% .

'H NWVR (&F2™p eB80 1 79 (m 10H), 2.03-2.79 (m 14H), 2.82-3.10 (m 4H), 3.32
(s, 3H) 1 41 96 Foh@BinédErbohkA-1 26, 4818l GifoduiolREY. yIfehSh 61-AliséiFopdl- 1)

7.04-7.25 (m
4- 11(1dolv1)-|1;|1)perazme

N

a) 1-(1-Isopropyl-4-indolyl)-piperazine (Compound 80A

This compound was prepared as described in Example 35A25-A and B using
isopropylbromide instead of acetyl chloride in step a. Yield: 75% overall.

"H-NMR (8): 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 (8): 0.82-1.87 (m, 16H), 1.88-2.04 (m, 1H), 2.05-2.23 (m, 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), 6.95-7.22 (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




Exanpl e 88 04 APR 2506
1- (2, 3-Di hydr obenzo[ 1, 4] di oxi n-5-yl)-4-[ 1- pent af | uor opr opi onyl -1, 2, 3, 4-

t et rahydr oqui nol i ne- 2-yl met hyl ] - pi perazine The title conpound was prepared
by acyl ati ng Conmpound 76A-B wi th pentafl uoropropionyl chloride. Exanple 89
1- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-5-yl ) -454-1- (3,3, 3-trifluoropropionyl)-1,2, 3,
4- tetrahydroqui noline-2-yl nmethyl]-piperazine The title conpound was
prepared by acylating Conpound 76A-B with 3,3,3- trifluoropropionyl

(2)°1: (5 2 B bPanE et igpipelne g of Camppund S s come e SRS B o oy
1)-1, 2, 3 flash claromaﬂqgnapluqfdum witle CRL{1, ﬁMd@H p-lpp geaealm titde comgotind (8¢%0orpound

te oo SRS, B0, B! ARl B SR B T AT e bl

ar bonyl - G-d4 8109 @gn, B, 3, 4-tetrahydroqui noline-2-yl methyl) - 4 (4- quoro 2-
nmet hoxyphenyl ) - pi perazi ne The title conpound was prepqred according to the
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¢)  1-(6-tert-Butoxycarbonylaminoquinoline-2-ylmethyl)-4-(4-fluoro-2-methoxy-

henyl)-piperazine (Compound 81C

The title compound was synthesised using the same methodology described in
Example 35A using Compound 81B 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), 7.70-7.89 (m,
1H), 7.91-8.21 (m, 3H).

d)
2-methoxyphenyl)-piperazine (Compound 81D)

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

1-(6-tert-Butoxycarbonylamino-1.2.3.4-tetrahvdroguinoline-2-ylmethyl)-4-(4-fluoro-

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), 6.47-
6.55 (m, 2H), 6.81-6.95 (m, 2H), 7.02-7.08 (br, 1H).

f)  1-(6-tert-Butoxycarbonylamino-1-cyclohexanecarbonyl-1.2.3.4-tetrahydroquinoline-2-

ylmethyl)-4-(4-fluoro-2-methoxyphenyl)-piperazine
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Data are expressed as Ki (nM ConmpoundAffinity 13.3 1 +)0.2 20.3 38.4 40.7
510.7 731.2 810.3

Example 82
1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methoxymethyl-
4-indolyl)-piperazine

a) 1-(1-Methoxymethyl-4-indolyl)-piperazine (Compound 82A)

The starting piperazine was prepared as described in Example 35A25 A and B but using
methoxymethyl chloride instead of acetyl chloride in step A.

"H-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-
methoxyphenyl)-piperazine.

Eluent: petroleum ether-EtOAc 1:1. Yield: 63%.

"H-NMR (5): 0.81-1.97 (m, 11H), 1.98-2.14 (m, 1H), 2.25-2.78 (m, 9H), 3.10-3.28 (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)
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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 Ph;P 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 %).

TH-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%).

TH-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 (m, 7H)

c) 1-(1-Cyclohexanecarbonyl-2-methyi-1,2,3.4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following thé 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), 7.00-
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




ConpoundAf finity 35A2931.1 35A3220. 0 35A3412. 3 35A356. 2 35A362. 4 3B2NMR 905
3817.3 435.0 4430.0 4611.2 4817.7 5041.0 5324.2 5451.0 552.4 563.6 572.3
5945. 7 60A10.1 60A18.1 60A418.5 60A812.2 60A96.5 60A1031.6 60A1110.6

62A43. 4 62A215.6 62A35.7 62A531.2 -
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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 HCl in diethyl ether was added and the resulting mixture heated at reflux for Sh. 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 (i, 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 (8) : 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-tetrahydroquinoline-2-
ylmethyl)-piperazine




6342.9 6423.9 6729.4 68A9.2 68A123.9 68A213.9 68A37.1 68A44.7 68A5d 40,04
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Data are expressed as Ki (nM ConmpoundAffinity 68A614.2 68A924.6 68A116. 8
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68A3023. 8 68A3141. 8 68A3219. 4 68A331313-68A3424.9

'H-NMR (§) : 0.80-2.80 (m, 25H), 3.45 (s, 2H), 5.05 (b, 1H), 5.90 (s, 2H), 6.70-6.90 (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
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68A6619. 6

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
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



68A679. 1 68A687.5 68A694. 2 68A705.3 68A7123.5 68A7317.9 68A7441. 4 bbAFR3005
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Example 86A17
1-(1H-1,3-Benzodiazol-4-yl)-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-o0xo0-4-
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




71A445.9 71A545.0 72A347.2 72A63.2 72A74.6 72A831.6 72A117.7 0 4 AbR ARomos
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expressed as Ki (nM ConpoundAffinity 72A137.8 72A1738.5 72A1811 72A205. 4
72A2324.6 72A2515.3 72A2619. 6 72A2928.1 72A3010.9 72A3939.1 72A4019.8
72A5115. 0 72A536.1 72A5610.1 72A576. 418RA6515.5 72A6610. 2

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-Dihydrobenzof 1,4]dioxin-5-y1)-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-tetrahydroquinoline-2-ylmethyl)-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.
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Example 92: Radioligand binding to recombinant 5-HT14 receptors

A. Method:

| Genomic clone G-21 coding for the human S5HT;a-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
buffer (pH 7.4) and immediately frozen and stored at —70°C until use. On the day of
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 pM 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.

B. Results

The affinity of the tested compounds was evaluated as inhibition of specific binding of the
radioligand to 5-HT4 receptors (ICso) by using the non-linear curve-ﬁttihg':i)rogram Allfit
(De Lean et al., Am. J. Physiol. 235, E97-E102 (1978). The ICso 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-HT4 receptor.
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filling in anaesthetised rats A MethdoB- Fenal e Sprague-Dawl ey rats
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Binding affinity for SHT4 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 9.6
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 47.7
34 18.9
35A9 39.6
35A12 9.5
35A13 4.0
35A18 3.0
35A19 5.2
35A21 18.2
35A23 3.1
35A24 11.6
35A25 10.1
35A26 31
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60A 10.1
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62A3 5.7
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64 23.9
67 294
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68A3 7.1
68A4 4.7
68A5 4.0
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68A31 41.8
68A32 19.4
68A33 13.3
68A34 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
68A46 34.9
68A47 17.1
68A49 18.7
68A50 27.3
68A51 15.6
68A52 18.3
68A54 414
68A55 14.3
68A56 26.8
68A57 33.0
68A59 46.5
68A61 19.7
68A63 8.7
68A64 13.4




Conpoundl t g/ kg(frequency) (anplitude) gg/kggg/ kg Ex. 110764n.a. Ex04 APR 2005
(+)-17224n.a. Ex. 2383172n.a. Ex.38020n.a. Fl avoxate>100002648n. a.
Oxybut yni n7770> 10000240 n.a. = not active; no significant reduction of the
hei ght of the peaks Exanple 94: Effect on eystonetric paraneters in
conscious rats after oral admnistratieén A. Method. Mal e Sprague- Daw ey
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

mai nt ai ned on a forced 12- hour- JI‘AﬂLEHﬂ;é ERH%%dark cycle at 22-24'C of
tenperature, except during the quantify urodynam c
paraneters in conscious rats, cystonetrographi Q studies were perforned
according to the procedureBimding'a:fﬁsityftrreﬁibTme&cep(tmar neri et al.

Pharmacol . Res. 24: 175, 199@am§;éegcp;eysedta§%r(ﬂyp were anaest heti sed by
i ntraperitoneal adm nist rat| on of 3 kg of Edquithensin solution

(pent obarbital 30 ng/kg—an &H 9‘5@ hy rate ,}@W and placed in 0 4
APR 2006 -172 a supine p05| |o%. n approxinately-10-mm | ong mdline
i nci sion was nmade in the ollav‘gé and—cieaned "'ﬂgom frat wal | . The urinary
bl adder was gently freed £ oRSR0h Yerng-ssuess—enptted and t hen
cannul ated via an incis i iel_badg_ﬁ_usi_ugfa pol yet hyl ene
cannul a (0.58-mm i nt er nal_di éﬁﬁﬁ&r, 0. 96-nm eXt®rnal dj aneter) which was
permanent|ly sutured wilth siI6RAS%r ead. | The cafrdil a was| exteriorised through
a subcut aneous tunnel ijn the68A&0roscapul ar abéh, wherp it was connected to
a plastic adapter in order t®8avVbid the risk 28.5 renovpal by the animl. For
drug testing, the rats |[were @wgAF3sed one day ff.ger inp|antation.

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 25.5

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

T1A1 15.2

71A2 92.0

71A3 40.6

71A4 45.9

71A5 45.0

72A3 47.2

72A6 3.2

T2A7 4.6

72A8 31.6

72A11 7.7




On the day of the experinment, the rats were placed in nodified BoIOﬁanH%zms
cages, i.e. restraining cages that were | arge enough to permt the rats to
adopt a normal crouched posture, but narrow enough to prevent turning
around. After a stabilisation period of about 20 mnutes, the free tip of
t he bl adder cannul a was connected thrd6gh a T-shaped tube to a pressure
transducer (Statham P23XL) and to a peristaltic punp (G| son mnipuls 2)
for continuos infusion of a warm (37C) saline solution into the urinary

bl adder, at a constant rate of ggéigiinhﬁggqq The intral um nal - pressure
signal during infusion of salin dder was conti nuously
recorded on a pol ygraph (Rectigraph-8K San-ei with BM614/2 anplifier from
Bi onmedi ca Mangoni) and, frBindingafingy dereil bgrraespterxso ur odynam ¢ paraneters
were eval uated: bl adder vol ung,£ 8RashiNsdiBYR); igd m cturition pressure
(MP). BVC (in m) is defined as the vol une of saline infused into the

bl adder necessary to i nduce ‘]HPUI ot Ta ﬂi? fottpwed by mcturition.
MP (in mrHg) is defined as ?ﬁe nBX|naI i nt ravesr cal pressure caused by
contraction during nictu.itijg Kaoal BvC—and P vattdes were eval uated as
mean of the val ues obsarved e ﬂvcfnnnfro a5 rec rded in an initial
period of 30-60 m nute At ﬂﬂﬁ47nnlnf in t hed%e say e i nfusion was
interrupted and the tedt cor@Adfds were adnlﬂﬂstered rally by a stonach
tube. The bl adder infusion r&283Pted afd chaBgks in BVC and MP were

eval uated fromthe nmearn val ug2A@bt ai ned in th&4.6cyst onetrograns observed
during 1, 2, 3, 4 and 5 hourg2abser treatnent153Fhe conpounds were

adm nistered in a volure of 22rbékg and groupp.ef contfol animls received
the same anmpunt of vehicle (abgomethocel Tmgwier) orally. Statistica
analysis Al data were expre§§gg as mean sraﬂygra errpr. Time-course data

were analysed by S A $: /STA Z%BQLWHIU Versi 612 —The difference
bet ween vehicl e and actqve tjﬁ Lrent—0 4—APR 6—173] ef fect was eval uat ed
by: General Linear Mdel—Pre e peated asu+es) Anal ysi s of

H-n-Sub

-
)
L
o9
=~
if
-U'I-
<

Variance: Univariate t¢g ect Effects -

Anal ysi s of Variance ofl__Cont/?83% Variables_ Bilthe fi gures, data were
reported as % changes \ersus 72hé86basal |val ues!0.B. Results: The tine course
of the effects of the adni ni §246@d doses of theltested conpounds is shown

in 72A65 15.5
72A66 10.2
72A68 38.6
72A69 3.9
72A81 25.5
72A84 15.7
72A85 3.6
72A86 43
T2A87 3.9
72A89 34.7
72A93 7.8
72494 10.0
73A6 18.1
73A13 8.1

T4A 17.6
74A1 2.0
74A5 2.0
74A8 5.9
74A9 38.3
75A 3.2
75A2 10.1
75A3 14.0

75A4 14.6




Figures 1 and 2. The conpound of Exanple 1 adnministered at 3 ng/kg0h.APR o5
proved effective 1in increasing the bl adder vol une capacity w thout
significant effects on mcturition pressure (Figure 1). On the contrary,
the oral adm nistration of 3 ng/kg of oxybutynin induced a slight, not-
significant increase of BVC in conpar-ié®n with the control group. Moreover
this dose greatly reduced the mcturition pressure values and the
differences fromcontrol animals were at all tinmes statistically

significant (Figure 2). Exanpl iggig'i;t%g@iﬁﬁe%? of stereotypy (rhythmc
forepaw treadi ng) induced by 8- s (post-synaptic antagoni sm
A. Method: The inhibitory effect of 5-HTIA-receptor antagonists on

st ereot yped f or epaw t r eadi Bigdingradfini¢yl farSH B ge¢pptasbcut aneous i nj ecti on of
8- OH DPAT was eval uated by t ke, methog0fq o ki bank (Tricklebank et al.,
Eur. J. Pharmacol ., 117: 15, 1985) vviﬁlrtehemanor%ﬁ%r)gdifi cations as descri bed

bel ow. Mal e Sprague- Dawtey Sl T FP (Sr"}l\fﬁ I —werghi ng 150-175 g from
Charles River ltalia wer "EF%

: ahi mal s"were housed with free access
to food and water and {abh ‘,;rAnd en—arforeed32-hour—| i ght/ 12- hour - dar k
cycle at 22-24C of te %M—thaerimnt, the rats
V\gre pl aced singly i nmr‘l ear MSAér ic_cohtal nnr4-,3 10-15 m nutes before

admi ni stration of the Vehicl 5% conpolnds to9e tested. For eval uation of
antagoni stic activity after J#588 adm n|strati®tQ the conpounds were

adm nistered 0.5, 1 and 4 hotsA® before i nduckd.bn of stereotypy by

8- OH DPAT (1 ng/ kg subcut anegsisiy). Opservatiérh sessilons | asted 30 seconds
and began 3 mnutes after 8-@kADPAT treat nentq7.and werle repeated every 3

m nutes over a period ¢f I5 BsRE €S. - [/4 Thezappearance of the synptom

i nduced by postsynapti ¢ st gy om of | 5=HITAgeceptoris was noted, and the
intensity was scored using olu76|A!2tc||>it scal 55]1u which: 0 = absent, 1 =

equi vocal , 2 = present rand 376v$.éntense Be.”‘.a‘v'&5 tr-al—seores for treated rats
were accunul ated throgghout 7*;..2 obseryation 3': re—{-5—eabservati on -peri ods)

and expressed as nean \ . n nmean val ues of
treated animals in con‘pa.r_i_sgnl%ﬁt h contral (\m cle) lgroup, expressed as
per-cent inhibition, was used6A® order|to quaBthify the antagonistic

T6A7 8.5
76A8 19.2
76A10 21.5
76A11 4.5
T6A12 8.0
76A13 2.3
76A15 8.1
77A1 24.2
T7AS 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




activity. B. Results: The results are shown in Table 3. These resul#sAPR
denonstrate that the conpound of Exanple 1, after oral adm nistration of a
dose of 1 ng/kg, exhibits significant and | ong-lasting post- synaptic

5- HTI A-recept or antagoni st activity. The results obtained after oral

adm nistration of 1 ng/kg of Exanpl elé9-enantioners are reported in Table 3
too. The (+)-enantioner exhibits significant and conpl ete inhibition of
the synptontup to 4 hours after administration, whereas the sane dose of

nant i oner ove dev0|d of ac L Vity. SO he other C ds
t est ed G EFPeFIIPt 5 évt‘tlya?rt SVt tbiﬁﬁlg%yg?ﬁf@ ﬁ%’ﬁ?&tlo exhib '69538‘%]
si gni fi cagdording td magnétmi o Qrap QB ayS Y NP ritchi- Melhbds elGe]ﬁUpw%r),t\aglomIﬁé
activity. 0 4 APP, 2006 -175 TABLE 3 Inhibition of fore i nduced
SRS oBEER hh Ty

by 8- OH- BAlificationsassing %B%Ytl@rs;(zﬁ%{l% Phasmagtinfemzlddip ftion

of forep 10098
Ex. Wﬁ%@%&%@g@gg&’ﬁ%%%do{e %%%%ﬂ 12%1%/15]%% gJr %%nf %%gt]vl%%goo

n.t. = ndte witiebladdes waPRatke©Esed1vis el yxpihE using\PE éﬁpmmmumng fedener al
for rrul a | with physiological saline. The catheter was tied in place with a ligature around the external
urethral orifice and was connected to conventional pressure transducers (Statham P23
ID/P23 XL). The intravesical pressure was displayed continuously on a chart recorder
(Battaglia Rangoni KV 135 with DCI/TI amplifier). The bladder was then filled via the
recording catheter by incremental volumes of warm (37°C) saline until reflex bladder-
voiding contractions occurred (usually 0.8-1.5 ml). For intravenous injection of bioactive
compounds, PE 50 polyethylene tubing filled with physiological saline was inserted into the
jugular vein.

From the cystometrogram, the number of contractions recorded 15 minutes before (basal
values) and after treatment, 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 (ED1omin) were computed by means of linear regression using the least
square method. The extrapolated doses which induced a reduction in the number of
contractions greater than 30% in 50% of the treated rats (EDso) were evaluated by the
method of Bliss (Bliss C. L., 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).




i\(CH2)n/ wherein A-L-D Rl represents one or nore substituents sel@éU&demms
from hydrogen and hal ogen atons and hydroxy, al kyl, hal oal kyl, al koxy,

hal oal koxy, nitro, phenyl, substituted phenyl, heterocycle substi t ut ed
het er ocycl e and NR3R4 groups wherein each of R3-and R4 i ndependently
represents a hydrogen atom or an al kyl70-acyl or al koxycarbonyl group; R2
represents one or two substituents selected from hydrogen atons and al kyl
groups; Y represents a CH2 group or a bond; Q represents a carbonyl,

t hi ocarb or sul up, A.re ent § a0 al kyI kenyl

cycl oal k Fé/ freqensy| ‘Eﬁhﬁﬁe cgflgﬁ&mﬂsetmérrg%%g aﬁ?y(frgm fﬁeé&t ad'll}gloﬁf FI% no,

ar y: aménmlaﬁntwnyarﬁl tsv)th@Nfﬂltlé@ltﬁ bOthe, mleﬁﬁiﬂtloﬁ)fcemf’d ihile Shebparhyslitadd &eé)@ndssdﬂ { ut ed;
ni sl or a [/-\ - represe nlno noi et ecte om\->
\--j andthenjuretion ofghe riflex %ﬁfﬂefﬁai@eb*%& éyﬁtﬁ%’ar%ﬁ‘@ﬁ #}té‘Ft Bt HY1 or
lé?gﬁg" C?f&%)‘é@nt?ﬂ (ﬂex)%ﬁﬁ‘)s@:ﬁre(@ﬁ&l 4 m&%ﬁm@f%ﬁse AIBEE MOGRINAE R ond whteaTH2,

group (when W’ represents a nitrogen atomor a CH,
( CN) C( @rips that € @0BeiBvehofchedetruser mnsslg sEhRs oayhwpiedover theamplituieef at o) ;

0 lﬁmi en X represents a \-' or \--/ group, Z represents a

bond anI%xygglconngﬁ phur atomor a CH2, CH2CH2, CO CHOH, OCH2, NH, NHCO
or NHCO\IEI&-IZesgrts)ubtamemer >&d1|ni?qﬁ)srtﬁmefnto&r Iﬁ‘lOi‘-N(‘tRﬁ))n}ﬁhRdS gtd)cmnpciﬁndsapf dlgent s a

CH2CH2 or t oget her represent a
2, 3- dlhyHP%HHEﬁg%g? ﬁZQ 2 2- yI group; and except as aforesaid, B
repr esentrfe aoHRRAEAC bF GhOT inbéftia! Werelckarlgl ipRri@t t& tH® LYt Cstitdards,

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 EDsg 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.




bi cyclic

enanti oner,

het er ocycl e,
di ast er eomer

., N-oxi de,

each of which is optionally substituted;
crystalline form hydrate,

pharmaceutically acceptable salt of such a conpound. 2. A conpound

according to claiml1 in which R
according to claim1 or claim2 in whizh R2 represents a hydrogen atom

or @4 APR
sol vate or

2006

represents a hydrogen atom 3. A conpound

4.

A conpound according to any of clains 1 to 3 in which Y represents a CH
group. 5. A conpound according to any of clains 1 to 4 in which Q

represents a carbonyl
5in whichnis 1. 7. A conpound ac
X represents a 1, 4- pi perazin-

gr

oup. 6. A

di -yl

Lion:

gr oup.

d according to any of clains 1 to
to any of clainms 1 to 6 in which
-178- 8. A conpound according to

clai m 7 i nEffkdtcon rhythmichladder-widingdontactions aftpointchvasosr dintgistratiany  of

claims 1 to 8 in which A represents a cycl ohex

oup. 10. A conpound

| gr
according to Reip wpresendithes EDive Blves (e @’HraBoﬁaéSr&@ﬂlﬂ@cﬁlgn%é}éWFﬁ ef aryl
group or dRapfeabéd 6f MR e5MFEKEIR), MBDQ\vales Qlhel sxtRpbiafdaddsys sidasinptalt ed.

2.5 hPAOREIap P B

| o

nssRyhe bl oo o R ARE CiduBr O o1 i m

10 i n whiEDR, Balepr(tsemttsapalapde dydes gindungings ub30%t redectionwiof nplidudsr ofrdhe
substitu ] & LHQ 1 1ﬁmﬂ.chlorine atons and net hoxy,
trifIuorgﬁgﬁﬁ%ékqgﬁggf&%?%%tfﬁ?#d@@éet oxy groups. 13. A compound accordi ng

to claim
fl uoro-2-
conpound

1-(1-cycl
yl) - pi per
(+)-1-(1-
ndol yl') - -
(-)-1-(1-
ndol yl ) -

Example 94:

12 in which B represents a 2-pethoxyphenyl qr 4-

et hoxyphenyl group._14. A cofrpound_according to im1, which

S oﬁ@gg‘l’ﬂé‘ ol 1jowi Ir[: ~10min P EDso ? % 50

phexanecar bonyl|- 1, 2, ggkst et r ahy dr(bgguasly) ne-|2- y (anaplktpty)- 4- ( 4- i ndol
pzine. o e L o peke | pekg .
cyctohexanmecarffonyt==1;2; 3 4=t etrahydroyurnotjrme=2=yt et iyt - 4- (4- i
pEPEr azi ne,

cycl ohexanecar honyl -1 167 3 4-tety ahydﬁﬂqni nolline-2-Wanet hyl ) -4- (4-i

Ex. (+)-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

administration

A. Method:
Male Sprague-Dawley rats [Crl: CD° (SD) BR] of 300-400 g supplied by Charles River

Effect on cystometric parameters in conscious rats after oral

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




pi perazi ne, 1-(1-cycl ohexanecarbonyl-1, 2, 04 APR 2006
3, 4-t etrahydroqui nol i ne- 2-yl nmet hyl ) - 4- ( 2- met hoxyphenyl ) - pi per azi ne,

1-[ 2-(1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl)-ethyl]-4-(2-m
et hoxyphenyl ) - pi perazi ne,

1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rafydr oqui nol i ne- 2-yl net hyl ) - 4-[ 2-
(2,2,2-trifluoroethoxy)-phenyl]-piperazine, -179 1 -(1
-cyclohexanecarbonyl 6-fluoro- 1,2, 3,4- tetrahydroquinoline 2-yl met hyl ) - 4-

2- ,2,2-trifl t hox h ) -
|2, (2,25 B A BB B PR, iy s RSN Rihar )
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1,2,3,4- tc@rhfuﬁh?()d!@ﬁlﬂi Hl@érhéledlﬁné’tlzmt%yﬁﬂn &iterhdr didméted-Whith WS Rrmanently
ethoxy) phenyl | - pi perazi ne, 1-]|
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yI ) - 3pl4pt?r Z' n éa)rqe%,i vrls]/fé%r? rlltexggsd q%&{fﬁp f&] Oﬁl&%’t& adapter in order to avoid the risk of

(2 2 2-1 ﬁ~¢1f1dmaﬁbyg&1telaﬁma) lRmIndmglt]:simgpﬁe sats were utilisdd dhe(d3y afratimplapptiopi onyl ) -
1,2,3,4-tetra ro nol I ne nmet h
B A B R SRk Bpenait BTl hie mlvcr B nokitod, BoBERRARRY 11 4. (4.

ndol yl') - r&'tr@i%[ ZL438s that were large enough to permit the rats to ado t a normal crouched
1-[1-acetyl - 3,4-tetrahydroqui nol i ne-2-yl net hyl ] - |ndolg % erazin
,1-] posture but narrow enough to prevent turning around. After a stablhsatlon perio abou

4-nor pfy %h{&gsc LRI 113 oftthé bhaddiel Ghh AR %gfﬁiéaféh'tﬂ%u& ¥ lﬁ@ﬂaﬂé’d fipétd 4-1 ndol

(
| )- piperazi

(1-cyc kmdsaxammnmubﬂn@‘o‘ltatharﬂ P23X1) end abadpasstaltio pump -(Silydmmetiliphls -2) - fol - met hy
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rate of 0.1 ml/minute. The intraluminal-pressure signal during infusion of saline into the

e
1-
y
1-
I

1-

bladder was continuously recorded on a polygraph (Rectigraph-8K San-ei with BM614/2
amplifier from Biomedica Mangoni) and, from the cystometrogram, 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
period 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



“(4-indolyl)-piperazine, 1-] 04 APR
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) - pi perazi ne,
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-(4-indolyl)- piperazine, -173-

1- (1-di nmet hyl am nocar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne-2-yl nmet hyl )-4-(4-ind
ol yl)- piperazine,
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1- ( 1- cychvaHaxRnesaaiaewst df Rypbibséscfor oty SubpjsctBifedie- AnyllysteoNyhriande 04 i Soqu
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3, 4- t et r KRyERshYavieRles: Fethe Hignsesdaia yers rportad ehbepptash yoryus e paval walwses, -
1-(7-benzofuranyl)-4-(l -cycl ohexanecarbonyl -

1, 2,3, 4-tetrahydroqui noline-2-ylnethyl)- piperazine, 1-(2-ethylbutanoyl- 1,
2, 3, 4- t ey dtegwltsoqui nol i ne- 2-yl net hyl ) - 4- (4-i ndol yl ) - pi per azi ne,
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ne On the contrary, the oral administration of 3 mg/kg of oxybutynin induced a slight, not-
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-tetrahydroquinoIine-2-yInethyl]-4-$4-indouyl)-

Example 95: Inhibition of stereotypy (rhythmic forepaw treading) induced by 8-OH-

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., Eur. 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 evaluation 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.
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1- (3-am nopropionyl -1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net hyl ] - 4- (4-i ndol yl
i perazine, 1-(4-indolyl)-4-]

1- (3- net hyl am nopr opi onyl - 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] -

pi perazine, 1-[ -174-

1- ( 3-di net hyl am nopropi onyl )-1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl met hyl ] -4-(4-i
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di met hox¥paeasplty armsb@ylam "ﬁ@le 3. These results demonstrate that the compound of xamp
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3, 4-tetrahydroqui nol i ne-2-yl met hyl ) - 4-

trifl uor admBIESaHeR Heyeap thsesareidese of the% )-enantiomer proved devoid of activity. Also
the other compounds tested, after oral administration of a dose of 10 mg/kg, exhibited

2, 5-

significant and long-lasting post-synaptic 5-HTa-receptor antagonist activity.
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-(l -acetyl-4-indolyl)-4-(1 -cycl ohexancearbonyl -

1, 2, 3, 4-tetrahydroqui nol i ne-2-yl nethyl )- piperazine, | -(lI

- cycl ohexanecar bonyl - -176-

1,2, 3,4-tetrahydroqui noline-2-ylnmethyl)-4-(7-indolyl)-piperazine,

1- (3-cyano-4-indolyl)-4-(1 -eyel ohexanecarbonyl -
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- eyel ohexanecar bonyl - 1,2,3,4-tetrahydroquinoIiné 2- ylnethyl) -4-(6

-met hoxy-2- pyridyl)-piperazine, 1 -(1 -cycl ohexanecarbonyl -

1, 2, 3, 4-tetrahydroqui nol i ne-2-yl methyl) -4-(2,5 -dichl orobenzyl) -
piperaﬂIWQﬂWn-(4-indolyl)-4-(l - pi peri di nocar bonyl -
1,2,3,4-tetrahydroqui noline-2-ylnlethyl) -pip crazine, 1I- [ 1 - (3
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substituted heterocycle and NR3R4 groups wherein each of R; 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;

Q represents a carbonyl, thiocarbonyl or sulphonyl group;

A represents an alkyl, alkenyl, 4cycloa1kyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

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

nis 1or?2;

—N —_— —_

X represents an amino moiety selected from 7~ , \_/  and -N(Rs)-CHy-

wherein Rs represents a hydrogen atom or a methyl or benzyl group and W represents a
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APR 2006 -184 1-(1-cycl ohexanecarbonyl -7- quoro 1, 2,

3, 4-t et rahydr oqui nol i ne- 2- ylnethyl) 4 {4-indolyl)- piperazine,

1- (1- cycl ohexanecar bonyl - 6- phenyl -

3, 4-tetrahydr oqui nol i ne- -ylﬂethyL 4 (4-indolyl)- piperazine,

1- (1- cyckabgxenprahony| -\2.3- dithydnoi ridol gop, v wesrbiehis-abdnd; aneglegh bor pi per a

zi ne,
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4-(4- 1in

1- E 1- cyc%he?(éan & Sg%lyl é ﬁHér%%llp £ represeéiltst aetcgéﬁl;_/%?rogﬁlzcr)\olr(:uﬁgrz a;ll met hyl ) -
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4-1indoly pi per azi
blcychc heterocycle, each of which is optionally substituted;

or an enantiomer, diastereomer, N-oxide, crystalline form, 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 R, 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 whichn is 1.

7. A compound according to any of claims 1 to 6 in which X represents a 1,4-piperazin-

di-yl group.
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1, 2,3, 4-tetrahydroqui noli ne-2-yl nethyl)-4-(4-fl uoro-2-
met hoxyphenyl ) - pi per azi ne,
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-(4-fluoro-2- nethoxyphenyl) piperazine
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ol i ne-2- yl et hyl) - pi perazi ne, -185
1-[4-(2, 1, 3-benzot hi adi azol yl )] -4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-tetrahydro
qui nol i net 2- %l pahbohd - ééb&ﬁfn%zton@laml 1(olnpmc@hsxl%pﬁ§aﬂmnmndlalﬁ,or 2,3-
3, 4-tetrahydroqui nol i ne-2-y| met hyl ) - 4- (2- et hoxy- 4-
f | uor ophéiyfipbenzelsHdioxia-5-yl group.
1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- met ho
Xy- 4- hydroxyphenyl)-piperazine,
1- ( 1- cycliahexAneapomahydcordji, 18, clrimeltOria widelol uepredentse-pheyylrpeoupydupstitit¢d’ - met ho

xy-4- indolyl)-piperazin
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inyl)- ptrﬁﬁfoﬁﬁhéll@oxy and 2,2,2-trifluoroethoxy groups.

1-(2-cyano-4 nltrophenyl) 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol

i ne- 2-
13. A compound according to claim 12 in which B represents a 2-methoxyphenyl 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-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,

(-)-1-(1-cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquin01ine—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,



yl met hyl ) - pi per azi ne, 04 APR
1-[4- (2,1, 3- benzoxadi azol yl )] - 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqu
i nol i ne-2- yl met hyl) - pi perazi ne,

1- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ) - 4- ( 2- met ho
Xy-5- trifluoronethyl phenyl)-pi perazi-ngg-

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, 4- tetrahydronaphthyl)] pi perazi ne,

1-(7-chl 2,131, d dro ben LN ecar bonyl -1, 2,
3 4- tet ? a@ f&?IS}d ﬁ)gylzél ﬂl“?%&zlﬁ? qutetiragl flgl g}lmofnqe-Z %ﬁétf?y*l?%i‘:‘t?

1-(1- CyCKDﬂﬁXﬂﬂﬁ@ﬁﬂh@ﬂ&hﬂ&nﬂ[ﬁp&ﬂhﬁérahydrOQUInOIIne 2-yl methyl)-4-(4-pyrid

é! )4 F Ie'? ?é%@%{? g %;’Zl_,:g? Eé{agy&gagg@@e(%ylwethyl] 4-[2~(2,2,2-trifluoroethoxy)-

di met hoxy, g&bg 4&5@@@)] plpera2|ne

1-(4-fluoro t hoxyphenyl ) - 4- (1-cycl ohexanecar bonyl -6-nitro-1, 2, 3, 4-
tetr ahydridd]tiﬁmﬂtliqxesp@psﬂm 1133 3-tgirabadragpineline-2-ylmethyl]-4- [2 «(2,2,2-

1-(1-cyc 4-t et rahydroqui nol i ne-2-yl net hyl ) - 4- (1- et hyl
“a i ndol B GRESSLBOM Fotpdhastn e yirethyl) -4 ethy
1- ( 2- br ong1 §3ehdybosypepionlyl)-142, 3, 4-tetyably dlogquiaokea?-plomeyh yl 14-22-8, 42 #tefluaby dr oqui n
o-line-2- erazi ne,

1- (4- chISWBXgﬁﬁﬁgﬂiﬁgﬁE@ﬁ§1) 4- (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqu
nol i ne- 24 [yl(BmEiMAoxyBlopRInGH 117063, 4 QetfehARBqwiaOkne- 1 $nethyl]-4-(4-indolyl

1-(4- chIng(Z é?ﬁgxypﬁgny ? 4-(1- ?&c hexaneégrgoﬁiﬁq Hagﬁiﬂrahydrqu|n
ol i ne- 2- PipergiBy | ) - pi per azi ne,

1-(1- cycl ] lLivaa-2my! met hyl ) -4-(4-f1l uor
1 (1-cychg Egi égﬁ%ﬁg}f}gﬁ&yﬁlézﬁ Ay NI RG YL NRlAHR- 2y yl)-4-(

1-(1- CchbhEXaﬂmmaﬂbmqymhﬁnﬂl@mdama@rahydrqu|noIine-2-y|nethyl)-4-(7-nethy
| - 4-indoly erazi ne

(1 oyt RS BB RPRY-12 5 by any PSR HENEE S AIRMY  )- a- (2- et ho
Xy- phenoyiperazipeper i di ne,

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

1-[1-acetyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-[1-(4-morpholinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-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-indolyl)-
piperazine,
1-(1-cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
1-(1-dimethylaminocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,

1-(1-ethylaminocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,




1- [6-(5 -acetyl-2-thienyl)- 1 -cycl ohexanecarbonyl - 04'APRZNE
1,2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl) - 4-

(4-f1luoro-2-net hoxyphenyl) - pi perazi ne, 1-]

1- cycl ohexanecar bonyl - 6- (3, 5-di net hyl i soxazol -4-yl)-1, 2, 3, 4-tetrahydroqui no
i ne-2- ylmethyl]-4-(4-fluoro-2-nmethhoxgphenyl) - pi perazi ne,

1- (1-cycl ohexanecar bonyl - 7-net hyl -1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) -4
-(4-fluoro-2- nethoxyphenyl) piperazine

1- ( 211 f fﬁglrg eg(y%fgﬁg)%{nggar ﬁ/gll leb %eérr %c@bcﬁl’lnolmgbrﬁm%%ryﬁw{ goq hnyﬁI methyl) -4
1-(1- cychm&m&&necarbonyl 8-methyl -1, 2, 3, 4- tetrahydrqu|nollne-2-ylnethyl)-4

-(4- quoro 2- t hoxyphenyl ) er ne, |nd z@
1- (2- pyr rlof! y‘f &Eﬁms%rb% b33 ) F@@ﬁﬁﬁwﬁﬁ@? P ﬁhmph&iuﬁ)er azi ne,
1_
1- (4 dlnet Ianlnobenzo 1)-1, 2,3, 4-tetrahydroqui nol i ne-2-yl nethyl]-4-(4-ind
ol yl)- pilp€&rieapefaranyl)¢ .quyg]@h?xa)leczarl{onyl 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
1-(2-pheﬂ%% J1)-1,2,3,4-tetrahydroqui noline-2-yl methyl ] - pi perazine, 1-[
1-(4-cya enzoyl) 1, 2, 3, 4-tetrahydroqui nol i ne-2-yl nethyl ]-4-(4-indolyl)-p
per azi ne,1-(2- ethylbutanoyl 1, 2 3,4- tetrahydroqumohne—Z-ylmethyl) 4-(4-indolyl)-piperazine,
;I' E)Ilp(erZaCh % Of%‘ﬁez%nhc ﬁ}’;l 1 2.132t cgtlaar}]l\} roqu holie- -yﬁne%h?ﬂ 4- thr}golyl -(4-indolyl
1-[1- (4-qﬁ@&&@mﬁnzoyl)-1,2,3,4-tetrahydrqu|noI|ne-2-y|nethyl]-4-(4-indo|y|
) - pi perazine,
1-[1-(3- clh(loqys@émt@t}qcytbsznﬂ 132,34 tefrahydrpaviselinndilmaby)-¢i(¢rindeily - 4- (4-i ndol yI
) - pi per aéﬂ I%ﬁ?
1-[1-(5-be z%?lfS]dioxolylcarbonyl)-1,2,3,4-tetrahydroquinoIine-2-yInethyI]
- 4- ( 4- i nde(lydyrloppatpeacarbomd; 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
1-(1-cyclo r%ﬂylcarbonyl-1,2,3,4-tetrahydroquinoIine-2-yInethyl)-4-(4-indo|
yl ) - pi perfali e
1- (4-i ndal- MLBenéoﬂ:n A, B4 netdhydpt 0ipblaneyd-yindetidi 34 44-urloly@)piperagiié nol i ne- 2-yl met h
yl ] - pi perazin
1- (4- 1 ndo" Sf‘r’}‘d‘liy{)f ( 2peptannysly 2 drtgtrahygdroguinolingylmehv)}- BiGIABE | ne- 2- yI net hy!
] - pi per azj_fegycdifanecarbonyl-6-trifluoromethyl-1,2,3,4- tetrahydroqumohne—Z ﬂmethyz _
1-(2- cyclopropylacetyl 1,72, 3, 4-t et rahydr oqui nol 1 ne-2 (4-|ndonI
) pi per azi(Agndolyl)-piperazine,
1 L ok W yobnbinb k6B 1Y RO AOR Mk 35 s S R0 iR Y1 et Y
1-(2- furthn&ﬂﬁ)ﬁqﬁﬁ&ﬁmxahydrqu|noI|ne-2-y|nethyl)-4-(4-|ndonI)-piperazin

(
1 (4-i ndol Vr()3 b@fﬂ“{@"?’?&?&i%ﬂﬁ Shteehydrpayinoling-Zeyimeti Ik (d-5ab a1 i ne- 2- yi m

thyl]- plipe
(4- |ndoI I) 4’ [1 (3-tetrahydrofuryl carbonyl)-1 3, 4- tetrahydrqu|noI|ne-
yl met hyl- i/ 3-aminopropionyl-1,2,3,4-tetrahydroquinoline-2-y’ methyl]-4 (4-indolyl)-piperazine,

1-(4-indolyl)-4-[1- (3—methylam1noprop10nyl 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

1-
e
1-
2-

piperazine,
1-[1-(3-dimethylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,
1-(4-indolyl)-4-(1-anilinocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(1-cyclohexanecarbonyl-6-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,

1-(4-indolyl)-4-(1-pyrrolidinecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine,




pi per azi ne, -(4-indolyl)-4-[ 1-(2-tetrahydrofurylcarbonyl)-1,2, 30/..ApR2mls
4- tetrahydrqu|noI|ne 2-ylmethyl]- piperazine, 1-[ 1 -(3,3
-di net hyl but anoyl )- 1, 2, 3, 4-t etrahydroqui nol i ne-2-yl nethyl] -4-(4-indolyl)-
pi perazine, 1-[ 1 -(2- Acetoxyacetyl)
1, 2, 3, 4-t et rahydr oqui nol i ne- 2- yInethyh$k4-(4-|ndonI)-plperazine, 1
-(4-indolyl)-4- 1-(2-thienylcarbonyl-1, 2,

, 4-t etrahydroqui nol i ne-2-yl methyl] -piperazine, 1-(4-indolyl)-4-]

; |
lii lE 1. (2 Gy rapecinein D8 R BB £ P AT " e

yl) - pi ppipazizive, 1-(4-indolyl)-4-[ |
pl( ge? ;IZT hgorc(%ggﬁega%%g{ ?13(/ | QZ,P 4- tetrahyd'{'oeé{[u{n%ﬂxg&oy rlrjlletﬂyls (?1 f%uo>r/(|) rZT-Et hyl']-

1- (4-tri tlupxopmhihylphrpzme ) - 1, 2, 3, 4-tetrahydroqui nol i ne-2-yl et hyl . ] -
pi per azi ne,

1- (4-i ndd+(9l+cycmhe[x.an<carbpnﬁhl,s2 Bridgiradroquinoding 2 4lmethylxidy@maethylrbindayl)2- yi r et h

yI]plper§§; 1-(4-indolyl)-4-]

1- (2- met AoXy entoyl)-1,2,3,4-tetrahydroquinoIine-2-y|nethyl]piperazine,
1

3

- (4- 1 ndak(¥icyeléhdxatecarbonmplt h@,BMhemﬂWquuﬁLoﬂne-Z -ylmethyl)-4-phenylpiperazine,

T uotdbegbaEeppn Y, é» 2 ts%&c&ﬁ{;%ﬁ BT A2 ey

(4-1 nd@ledzinepi per azi ne, - -(2, 6- d|fluorobenzoyl) 1, 2,

(

(

, 4

(4

4-

4- tetrahﬁdrqu|noI|ne 2- %Ineth
4- Yih

4-

[

y

- (

é ]-4-(4-indol |pera2|ne
ndoll pbtemeates 3 iehatidepsisinplipe 2oyimetby 4%

31

1-

o]

tetr gﬁgt met hyl ] - pi perazi ne,
1-(4- ? oro QQQ %?%% 2, 3, 4-tetrahydroqui nol i ne-2-yl nethyl]-4-(4-ind
1)- pil ﬂé&adohmc,anecﬁﬁ:@nyl 1,2,3 4 tetrahydroqumohne—Z ylmethyl)-4-(2,3-dihydro-

1-(4-ind I «[2-(4- ttlfluoronethylphenyl) acetyl]-1, 2, 3, 4-tetrahydroq
uinoline%lé h§@%%t JﬁP&' Wer azi ne,

1I ](4 i ndol(ylcycléhdxbndcarbpuyl 4B gaekaiytoquihoBns2 41hehyipaydrmgrd-pol i ne- 2-yl met h
pi perazi ne
1 (4- |ndBF?FWYQM?YD?HwﬁVFWdyIearbonyl) 1, 2, 3, 4-t et rahydr oqui nol i ne-2-yl net h

yl]-pi peg £1cH80h bonyl-1,2,3,4-tetrahydr line-2-ylmethyl)-4-(2-methylphenyl)-
1- (4- |ndolqyl e e o e 2 e e Y e 2- yI met h

yl]- plpePHEFM@€
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-
trifluoromethylphenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-dichlorophenyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(2-hydroxyphenyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-isopropoxyphenyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-fluoro-5-
methylphenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,3-dimethyl-4-
indolyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(2-chloro-5-

fluorophenyl)-piperazine,




1-[ 1 -(3,5-dinethyl-4-isoxazol yl earbonyl) - G4 APR 5
1,2,3,4-tetrahydroqui noline-2-ylnmethyl] -4- (4-indolyl)-piperazine, 100
-(2, 2- di met hyl pr opi onyl ) -

1, 2, 3, 4-tetrahydroqui nol i ne-2-yl met hyl ] -4-(4-indol yl)- piperazine,
1-(4-indolyl)-4-[1-[2-(3-pyiidyl)- aceilgi] 1, 2, 3, 4-t et rahydroqui nol i ne-2-yl m
ethyl]- piperazine, I-[ | -(1 -acetyl-4-piperidinylearbonyl)-
1,2,3,4-tetrahydroquinoliiie-2-ylnethyl]-4-(4-indolyl)- piperazine,

3 h§/4] in pi gé(?fé%rleﬁgixanécarb yf-{‘b‘ﬁ%f eg'ghet(%(wulﬁo}mgagyléxet lt)4a€gy orgal nol i ne-2-yl e
1h |4] i ndg{em}ap}&n{db pipérdzire} hi enyl acetyl)]-1, 2, 3, 4-tetrahydroqui noline-2-yl ne
thyl]-pip

I1 4- nddt[@?dﬂwﬁ&{éb@@z‘ﬁﬁi’}q"iﬂhﬁyﬁﬂ Bl sugerhgxagecarbenyl-1.e8hy dr oqui nol i ne- 2-y

(
(t hyl ]
et hyl ] 3eth DEHGFA he-2-yimethyl)-
1-(4-ind ?ﬁl'ﬂy Ei&"f‘ ?1 énﬁo%ya%}e)?rﬁl?el 2,3, 4- tetrahf/droqw nol i ne- 2-yl rret hyl
] - pi per aﬂl-(me:yclohexanecarbonyl 1,23 4-tetrahydroqu1nohne—2 ylmethyl)-4-(2-
1- (4-indolyl -
1 §/| rr:etnh? q&wgh?@&)ﬁ%@f)_ﬁ%&%égphenyl acetyl)1-1, 2,3, 4-tetrahydroqui nol i ne
1-(4-i nqu(ylc»cléhé;danécaru@hgnylz,um eexydieRfuytolind-2 2B ethyl) et @alhyds-agui nol i ne- 2-yl
met hyl ] - pi_perazipne, 1-] -[ 2-(2-chl orophenyl acetyl)] -
2
[

1,2, ,4 p&h}/&ﬂ%}’%@tﬂﬁ%}q%e 2-yl met hyl ] -4- (4-indol yl )- piperazine, |-f

1- [ 2- (N he@Z9¥bhdHELON) - ATBNRRESE Mk dquinofind 24 ety BlayslaerIeispakiyme- 2- yI met h
yl'l-4- (4-1ndolyl)-piperazine,

1- (24 : i @meyetzmﬂf [1-(I-nmethyl-3-indolyl earboDyl)-1, 2,3, 4-tetrahydroqui nolin
e-2-ylrn

111 2 ATy h"?%“‘ﬁ%ﬁiﬁiz"ﬁgﬁhe’ny tggél%ydmm“fhﬁe' 3R S 23S - 2- y1 e
t1 h3[/ll] (g tﬁﬂudrmlm?i;wghengl)p ; 4 APR 2005 -189 I I o
-[1- enzo i 0 2 t -4
1 ol B ani el ﬁS? %te?rflﬁvd(dﬂum? SonekB s ergrmangY | o
1,2, 3, 4- pglerahigdr oqui nol i ne- 2-yl met hyl ] - 4- (4-i ndol yl ) -

1-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(8-quinolinyl)-
piperazine,
1-(5-chloro-2-cyanophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine,
1-(5-cyano-2-methoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine
1-(1-acetyl-4-indolyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(7-indolyl)-piperazine,
1-(3-cyano-4-indolyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-difluorobenzyl)-
piperazine,
1-(2-bromobenzyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-difluorobenzyl)-

piperazine,




pi perazine, 1-[ 1 -[2-(4-chlorophenoxyacetyl)- ()l..Ap;:\azm6
1,2,3,4-tetrahydroqui noline-2-ylnmethyl] -4-(4-indolyl)- piperazine,
-(4-indolyl)-4-] |

(2- mor phol i no- 5- pyri dyl carbonyl ] -1, 2, 3, 4-tetrahydr oqui nol i ne- 2-

I

met hyl ] - pi per azi ne, -183-
(4-indolyl)-4-T1-(5-nethyl -4-isoxazol yl carbonyl)-1, 2, 3, 4-tetrahydroqui nol
i ne-2- ylnethyl]-piperazine, 1-(4-indolyl)-4-]
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1,2,3,4-p eﬁ@mydrqu|noI|ne 2- ylnmethyl]- plpera2|ne 1-(4-indolyl)-4-

y
1-

[ 1- (2 nmet hyl - 5- nDrphollnosquhonyI-S furo % 1,2,3,4 tet{ ¥droq ol i ne-
2-y| et h 1% ngé-fl )-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylme yS]

1-(4- |ndgg%k&mé {1 [1 (p tol yl sul phonyl) - 3-pyrrolyl carbonyl]-1,2,3,4-tetrah
ydr oqui nofi ne-2- ylnmethyl } -piperazine

1- (4- indéﬂy%ydﬂh¢Qm¢2ﬂmnﬂhy23Ebwmdﬁﬂhym3mhpﬁ&ﬁbyﬂhﬂ)ﬁdﬁéyﬁhwtqzﬁs,4-tetrahy
dr oqui nol i ne 2|ne 1- (4-indolyl)-4-{

1-[ 2- et yl}z g’]ﬁlﬁ%ﬂ?ﬁm %Bs’fﬁ% p?'iarmyl) 3-furoyl)-1, 2,3, 4-

t et r ahydi g2pehioedbeniad 24 y1 ﬁﬁtldihelx}meparb61ﬁ}&-21L2]£4-tetﬂahMrbqad61M—y]|nml{3bp nyl)-1, 2,
3, 4-tetrahydroqui nol i ne-2-yl met hyl ] - 4- (4-indol yl) - pi perazi ne,

1- (4-i ndBWP§¥M&- [ | - (3- phenoxypropi onyl ) - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 2-yl net
hyl]- pi IP—QI-%?él@l?exaﬂecﬁﬂ)bhﬁd}?i,Y,M)ten%ydfoqﬁlnbﬁﬂe PhaRQKM UL ERRMhIxy-2L, 1, 2, 3

, 4-t et rahydroqui nol i ne- 2-yl' met hyl ] - pi per azi ne,
1- ( 4- i ndB¥Tydy))-mip¢razipg - f I uor ophenyl acetyl)-1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl m

t hyl Ly
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ylnethylbqwmmmara2|ne 04 APR 2006 -190 1-[ 1
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1,2.3,4- ?éﬂ‘é‘?@ﬁfﬁﬁ%ﬁ ‘F?ggaﬁ %ﬁyh;lw@r?y‘} fetrabydioquingling 2y vimethyl)-piperazine,

1-[1-(3-cyanopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-(1-cyclohexanecarbonyl-8-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
1-[1-(3-acetylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,
1-[1-(3-carbamoylaminopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,

1-{1-[3-bis(acetylamino)-propionyl]-1,2,3,4-tetrahydroquinoline-2-ylmethyl } -4-(4-indolyl)-
piperazine,
1-(6-chloro-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine, '

(R)-1-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinoline-2-ylmethyl)-4-(1-methyl-4-
indolyl)-piperazine,
(Z2)-1-[1-(4-hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-
indolyl)-piperazine,
(E)-1-[1-(4-hydroxycyclohexanecarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl)-piperazine,




i perazine, 1-(4-indolyl)-1-] 04 APR 208

p

(4- phenyl but anoyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl nmet hyl ] - pi per azi ne,
(4-indolyl)-4-]

(3-met hoxybenzoyl ) -1, 2, 3, 4-t et rahydr oqui nol i ne- 2-yl net hyl ] - pi per azi ne,
[ 1 -(4- hydroxybenzoyl) 1, 2, 3, 4- t etiB&hydr oqui nol i ne- 2-yl net hyl

4- (4-indol yl) - pi perazi ne, I-[

(4- et hoxybenzoyl ) -1, 2, 3, 4-t etrahydroqui nol i ne-2-yl et hyl ]
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1

(2-(9S) ﬁm gﬁyrrolldlnylcarbonyl) 1, 2, 3, 4-t et rahydr oqui nol i ne- 2-

1
yl met hyl ] - pi perazine, 1 -(4-indoly 3 4-[ ) ) )

1- (2- (R ldlwydsb?wqadionylr%%dﬁbﬁwn} ofe-2-ylmethyli-d+(f-apdediylbpipeiseinpne- 2-
y

| met hyl ' 1)-1,
PR e i o e s S DA R TS
-nethylamubb@qmpmhnnyl) 1,2, 3 4- tetrahydrqu|noI|ne 2-yl met hyl ] -
pi per azi

e Rl e atsimon R B Loy R inpding 2y vimsimiaghindolst-

1- (4-1 ndplpetarind: [
1-(4- et ylanlllnocarbonyl )-1, 2, t et rahydr oqui nol i ne-2-y yI£
pi per azi AdS -brome-A-Gyplghexpngéaghopyl L, ?(31‘ isyrahydipauinplise Ayfimethyl)- 4 (4- HEfhuoto-2-

am nocar r ahydr oqui nol i ne-2- yl net hyl ] - pi per azi ne,
1- (4-ind grféﬂ?é)lxglpﬁ]e ;1) %1p%r§zﬁ£e

1- ((1R) - 1- (ﬂ:m«:iyh@c@nqchm@nyio&:hydmnyu 2-34-rtrghytiroguincding-ArdopethyDH4- [@eindol yl)-
erazi ne (diastereoisoner A),

yl met hyl pp I
1- (4- 1 nd8t F% %-[ 1- ((1R) - 1- phenyl et hyl ani nocar bonyl ) - 1, 2, 3, 4- t et r ahydr oqui n

ol( i ne- 3 lle;fgélbyéxhnmﬂﬁhﬂzé-ﬁetwmlm ,JH-astaRydeoqusolRE D - ynmethyt)a}m-ﬂuoro 2-
4-indo 4-
1-(1- netHVﬂE?ﬁ@#%ﬁpﬁgﬁgFﬁﬁnyl) 1,2, 3, 4-tetrahydroqui nol i ne-2-yl net hyl | -

pi perazi ngy-(3-c anammo ropionyl-1,2,3,4-tetrahydro umohne- Imethyl 4-indolyl)-
1-(4- |ndoﬁy#) Z [1 p ﬁylghlnothloca¥bo%yl % eg?ra ydroqalnollne 2-yl

met hyl ) - Pﬁﬁﬁ@m32|ne
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1-[5-chloro-1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(7-chloro-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
3-benzyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperidine
(upper TLC Rf diastereomer),
3-benzyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperidine
(lower TLC Rf diastereomer), -
1-(4-chloro-2-i-propoxyphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine,
1-(5-chloro-2-fluorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-
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1-(7-chloro-2,3-dihydro-1,4-benzodioxin-5-yl)-4-(1-cyclohexanecarbonyl-1,2,3 ,4—
tetrahydroquinoline-2-ylmethyl)-piperazine,

1-(1-cyclohexanecarbonyl-1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-pyridyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[4-(6,7-
dimethoxyquinazolinyl)]-piperazine,
1-(4-fluoro-2-methoxyphenyl)-4-(1-cyclohexanecarbonyl-6-nitro-1,2,3,4-
tetrahydroquinoline-2-ylmethyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-ethyl-4-indolyl)-
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methoxyphenyl)-piperazine,

1-(1-cyclohexanecarbonyl-4-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,

1-(1 -cyclohexanecarbonyl—8-methy1- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(4-indolyl)-4-[1-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-[1-(4-dimethylaminobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,

1-(4-indolyl)-4-[1-(2-phenylacetyl)-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-[1-(4-cyanobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-[1-(2-chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-[1-(4-chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-[1-(3-chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-[1-(5-benzo[1,3]dioxolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,
1-(1-cyclopropylcarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,
1-(4-indolyl)-4-[1-(2-methylpropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(4-Indolyl)-4-[1-(2-methoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
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1-(1-cycl exanécarbonyl 1,2, 3, 4-tetrahydroqui nolin-2-yl nethyl)-4-(4-fluoro
phenyl ) - 1-[1-(2-Acetoxyacetyl)-1,2 3 4-tetrahydroqu1nohne—2 -ylmethyl]-4-(4-indolyl)-piperazine,

1-(4-indolyl)-4-[1-(2-thienylcarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(4-indolyl)-4-[1-(3-thienylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-[1-(2-cyclohexylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-(4-indolyl)-4-[1-(3-trifluoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,

1-(4-indolyl)-4-[ 1-(4-trifluoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-4-[1-(3-phenylpropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine,
1-(4-indolyl)-4-[1-(2-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine,
1-(4-indolyl)-4-[1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl |piperazine,
1-[1-(4-fluorophenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine, '
1-[1-(2,6-difluorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine,

1-(4-indolyl)-4-[1-(2-methoxyphenylacetyl)-1,2,3 ,4-tetrahydf0quinoline-2 -ylmethyl]-
piperazine,
1-[1-(4-chlorophenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine,
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piperazine,

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

(-
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1-(4-indolyl)-4-[1-[2-(3-thienylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(4-indolyl)-4-[ 1-[3-(3-pyridylpropionyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl ]-
piperazine,

1-(4-indolyl)-4-[ 1-(2-phenoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(4-indolyl)-4-[1-[2-(4-methoxyphenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,

1-(4-indolyl)-4-[ 1-(2-phenylmethoxyacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-
piperazine,
1-[1-[2-(2-chlorophenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-
piperazine, '
1-{1-[2-(N-benzoyl-N-methyl)-aminoacetyl]-1,2,3,4-tetrahydroquinoline-2-ylmethyl } -4-
(4-indolyl)-piperazine,
1-(4-indolyl)-4-[1-(1-methyl-3-indolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl}-
piperazine,
1-[1-[2-(4-dimethylaminophenylacetyl)]-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-
(4-indolyl)-piperazine,
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1-(4-indolyl)-4-[1-(2-methyl-5-morpholinosulphonyl-3-furoyl)-1,2,3,4-tetrahydroquinoline-
2-ylmethyl}-piperazine,
1-(4-indolyl)-4-{1-[1-(p-tolylsulphonyl)-3-pyrrolylcarbonyl]-1,2,3,4-tetrahydroquinoline-2-
ylmethyl}-piperazine
1-(4-indolyl)-4-[1-(2-methyl-5-dimethylsulphamoyl-3-furoyl)-1,2,3,4-tetrahydroquinoline-
2-ylmethyl]-piperazine,
1-(4-indolyl)-4- {1-[2-methyl-5-(1-pyrrolidinylsulphamoyl)-3-furoyl)-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine,
1-[(1-adamantylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1-(4-indolyl)-4-[ 1-(3-phenoxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-1-[1-(4-phenoxybutanoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
1-(4-indolyl)-4-[1-(2-fluorophenylacetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-4-[1-(2-trifluoromethyl-phenylacetyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine,
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1-(4-indolyl)-4-[ 1-(2-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-4-[1-(3-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl |-
piperazine,

11 -(4—ﬂuoroanﬂinocarbonyl)— 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
1-(4-indolyl)-4-[1-(4-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-4-[1-((1S)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine,
1-(4-indolyl)-4-[1-((1R)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl)-piperazine (diastereoisomer A),
1-(4-Indolyl)-4-[1-((1R)-1-phenylethylaminocarbonyl)-1,2,3,4-tetrahydroquinoline-2-
ylmethyl]-piperazine (1:1 diastereoisomers mixture),
1-(4-indolyl)-4-[1-(1-methylethylaminocarbonyl)-1,2,3 4-tetrahydroquinoline-2-ylmethyl]-
piperazine,
1-(4-indolyl)-4-[1-methylaminothiocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

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

1-(4-indolyl)-4-[ 1-benzylsulphonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl }-piperazine,

1-(1 tert—butoxycarbonylammoacetyl 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-
piperazine,
1-[1-(3-tert-butoxycarbonylamino-propionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-
indolyl)-piperazine,
1-[1-(1-tert-butoxycarbonyl-3-indolyl-acetyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-
indolyl]-piperazine,
1-[1-(1-tert-butoxycarbonyl-4-piperidylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-
4-(4-indolyl)-piperazine,
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fl uérh&n@ym‘ét(btﬁwbﬁewl@arml{y -2,21;334 -tatrp ﬂh’@qumqlmif _yingetiayly-piperadipelr oqui nol i
nﬁ[ Bwr(;) %%Cl%h%%%%)e ﬁ?,g%{zt'f?%ydhoqgmo in-2- e}{lmleshyl) -4-(2-nitrophenyl)-
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1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-trifluoromethyl-2-

1-(
1,2
1-(
n- 6-
1-(
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pyridyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-
nitrophenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,3-dichlorophenyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-cyano-2-pyridyl)-
piperazine,

1-(1-cyclohexanecarbonyl-1,2,3,4- tetrahydroqulnohn 2-ylmethyl)-4-(3,4-dichlorophenyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-ethylphenyl)-
piperazine,

1-(4-chloro-3-trifluoromethylphenyl)-4-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinolin-
2-ylmethyl)-piperazine,
1-(2-cyanophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine,




1-(I-cyclohexylacetyl-1,2,3,4-tetrahydroquinoIin-6-nethy1-2-y|netth)AARQ@E
fluoro-2- netboxyphenyl)-piperazine, 1-[ 1-(4-cyanobenzoyl)-

1, 2, 3, 4-tetrahydroqui nolin-6-nethyl-2-ylrnethyl]-4-(4-fl uoro-2-

met hoxyphenyl ) - pi perazi ne, 1-(4-fl uoro-2-nmethoxyphenyl) - 4-

[ 1- (4- met hoxybenzoyl )- 1, 2, 3, 4-t ebr ahy@3-oqui nol i n- 6-
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3, 4-

piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-
trifluoromethylphenyl)-piperazine,
1-(3-chlorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperazine,
1-(2-chlorophenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methoxyphenyl)-

~ piperazine, '
1-(1-cyclohexanecarbonyl-1,2,3 4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluorophenyl)-
piperazine,
1-(4-acetylphenyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-hydroxyphenyl)-

piperazine,
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1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzyl-piperidine,
1-(benzofuran-3-yl)-4-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluorophenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-fluorophenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-fluorophenyl)-
piperidine,
4-(4-chlorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-
piperidine,

1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-
trifluoromethylphenyl)-piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-
trifluoromethylphenyl)-piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-[ 5-(2-furyl)-2H-3-
pyrazolyl]-piperidine,
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-(1-acet ytd M?ipb@iran@}tb@aﬂbbh)"14)tetr.a1wd8>qmrl0énﬂa)ﬂy1§?haatﬁ tofluaroengoybiet hyl ] - 4- (1
- |squ|noI|Q%j) pi perazine, 1-(1-isoquinolinyl)-4-]

1-(2- thlgﬁyPacétyl) 1, 2, 3, 4-t et rahydroqui nol i n-2-yl met hyl ] - pi perazi ne,
-201 | (ll(lacﬁnmaxame&armdy) 1253 4-tei@3hydroq@uiyd meB timethyl)-4-benzylureido-
1,2,3,4-tetn%§¥droquinoIin-2-yInethyI] - piperazine, | -(I
- cycl obuP&ECdPbonyl - 1,2, 3, 4-tetrahydroquiiiolin-2-ylnethyl)-4-(

-1 soqui nql 'l@ﬂ:l))he)dah&ﬁfb%ﬁylﬂﬁz 3l4-tefrhhydroquinolin-2-ylmethyl)-2-(4-methoxybenzyl)-
|squ|noI|nyI) 4- 11 - (4-phenoxybut anoyl ) -

1, 2, 3, 4- PWEAGRY.dr oqui nol i n- 2-yl met hyl ] - pi per azi ne, -(1

300 YL At e 2Dt oy

1,2,3,4- pgknahmdrqu|noI|n-2 yl met hyl ) -4- (1 -Isqu|noI|nyI)
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,3-dichlorophenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-difluorophenyl)-
piperidine,
4-(2-chloro-6-fluorophenyl)-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-
ylmethyl)-piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,5-dimethylphenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methylphenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4- tetrahydroqumohn -2-ylmethyl)-4-(2-methylphenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-fluoro-2-
methylphenyl)-piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,5-difluorophenyl)-
piperidine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,5-difluorophenyl)-

piperidine,




pi perazine, 1 -(l -isoquinolinyl)-4- [1-(2-m¢3thy|aniIinocarbonyl)-01,,,\,:,?20“s
1,2,3,4-tetrahydroquiiiolin-2-ylncthyl]- piperazine, | -[I

-(t-butyl earbanoyl)- 1,2, 3, 4-tetrahydroquinolin-2-yhnethy]-4-(l
-Isoquinolinyl)- piperazine, 1

- ~2, 3-di hydrobenzo[ 1, 4] di oxi n- 5-yi ) - 4196 ( 3- nethylbutanoyl)
1,2,3,4-tetrahydroqui nolin-2- ylniethyl]-piperazine,
4-11-(2-cycl opropyl acetyl) - 2,3,4-tetrahydroqui nolin-2-ylnethyl]- 1

1,

: d
1. 3] i oxitr B SPGB pb . Ch s Gl BRI G o4 G A ANARRRET T o

I hyi
i zzvgtdppknmgggraégge g ﬁxﬂn- -y -4% #Q(Z_féﬁ’ I :I.22314-%¢brahydroquin
ol 1 2 TR TR L b ghexgoehthnitat po et ol Yimethy)-
di oxi n- Spiedidite] | - (4- nethoxybenzoyl) 1, 2, 3, 4-tetrahydroqui nol i n-
2-yl met hyl'] - pi perazi ne, 4-[1-(4- cyanobenzo l) -

1,2, 3, 4- tdioaeenhsd- hrﬁhCMthS}ilaWﬁWP]’Ll 23 4(t2tr@1yquhyleh@ﬂe)ﬂm9{hyl)
1,4]diox%ﬁ) ¥.) pi per azi ne,

1- (2, 3-dihydrobenzo[ 1, 4] di oxi n-5-yl )-4-[1-(2-thienylacetyl)-1, 2,3, 4-tetrahy
dr oqui noKi(A-bRtoxyplmayhniH(l-qyclobexaneqachonyl-1,2,3,4-tetrahydroquinolin-2 -ylmethyl)

1-(2, 3- dlg%drobenzo[l 4] di oxi n-5-yi ) - -[I-(3-thieny|acetyl)-1,2,3,4-tetrahy
dr ogL~noP ®y| met hyl ] - pi per azi ne, -202

4- ( 1- cychgbuyaoesandamphylll, QsartéﬁﬂgafothIlﬁawm@dhyn 42('2}/ﬂhi6i‘<§ﬂ1ﬁéh%1)-1 (2, 3-
di hydrobenzol| . 1, 4] di oxi n-5-yl ) - pi perazi ne, 1-(2,3-di hydrobenzo
1, 4]d|oxpﬁm829¢) 4-[1-(4-phenoxybut anoyl)- 1,2, 3, 4-tetrahydroquinolin-

2-yl met hyl -
1123 d?féid?oﬁ‘é%%%&%%z% 123 A-tgtraydroguingling2-ylmethyl) A-(6-chlorg-2:pygidyl): 1 oy dr

qu|noI|pq@HEymnethyl] plpera2|ne

é‘l 513]/- d ng%%’g él?fbe%%cgéprﬁylgl q%tig‘aglh ?ﬁl%rqglﬁléim Ql-}llmet%ylx 4n@t§l chl)lloro 4 2,3
pyridyl)-piperazine,
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-tetrahydroquinolin-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-2-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,




1- (2, 3-di hydrobenzo[ 1,4] dioxin-5-yl)-4-]

1- (2-net hyl ani | i nocar bonyl)-1, 2, 3, 4- 04 APR 2008
t et rahydr oqui nol i n-2-yl nmet hyl ] - pi perazine, 1-[ 1-(t-butylcarbanoyl)-1, 2,
3, 4-tetrahydroqui nolin-2-ylnethy]-4-(2, 3- .

di hydr obenzo[ 1, 4] di oxi n-5-yl) - pi per azilpg,

1- (2, 3-di hydr obenzo[ 1, 4] di oxi n-5-yl)-4-[1- (3, 3-di net hyl but anoyl )-1, 2, 3, 4-

t et rahydr oqui nol i n- 2-yl net hyl ] - pi perazi ne,

4-1-1-ct-4-'e'd| t | met hyl
5 TR Eb Ao Sl diRain ol Soh Akt Sgbby - ! et IV
(2, 3- diphpdlidibgnzo[ 1, 4]diOXIn- 5-yl)-4-11-(2, 2- dlnephylbutanoyl) 1,2,3,4-
e;{?hﬁd{ﬁﬁ%&ggL%%pé@ﬁ%ggkhé %plerazmeE ﬁ%ﬂ%%ﬂpigiaygﬁggggﬁgbl 4]dIOXIn-
3,4 % grqu|noI|n ylnethyl] pi per azi ne,
-(bi cyclo[2.2. 2] oct - 2-yl carbonyl )-1, 2, 3, 4- t et rahydr oqui nol i n- 2-yl met hyl

2,
[1
4- (2, 341- (drdyyldh@iaemd{mﬂ hp, 3d4-@kahyd50wr)ohpr%oﬂmﬁn{ﬁe2 -(2-indolyl)-pyrrolidine,

g 1- cycl entlﬁﬂe%ﬁ%%%%#'gﬂ te%.éﬁaéﬂ%@.ﬁ%%?%h%'ﬂ>°4-é-y' met hyl ) -4-(2, 3-
(

3,

i ydroben

1-
t
5
1
1-
1-
1-
di
1-(2, 3- dmmmdm@hahﬂ@h&w@hﬁp@ﬁhm}5 yl)-4-[1-(4-fl uorobenzoyl)- 1
2,3, 4-tetrahydr olin-2- raz benz
] di oxol - éw%g?’@g r‘aonip%-@ éw%mﬁsﬁﬁ Rans szﬁ{h%éf‘ ﬁl-‘/ 2, 3-
dl hydr obgnznh detrhik (e ﬁ1ﬂol§re}’| ) - pl per azi ne,

, 3- dlhydrobenzo di oxi n- )-4-[1- 33 phenyl propenoyl )-1,2,3,4-tetra
h
1-
2
1-
3
1-
o]

ydr oqui dcﬂYPhhe?@nWahhﬂﬂﬁ NGRS éilbiqr@réen@m ldpRipdynethy 3 N-methyl-

R A - 12 5 o) oo

2, 3- d|1Ifqyd]’ohé)emzcmfbbnﬂ-ﬁ-l{NX[ZF(QB:h;dmphen{ndy)(eﬂ}ydﬂelﬂmwthﬂ-antiimngthyia{lbbhﬂ )-1, 2,

- tetr oI|n 2-yl met hyl ] - pi per azi ne,
2, 3- d.%&?ﬁ?‘%fi@ﬂ [®: 4] di oxi n-5-yl)-4-[1-(3-furoyl)-1, 2, 3, 4-t et rahydroqui n
n- 2- MLdWIohéﬁla}led%tm&ﬁZJ{Ne[Q (2-trifluoromethoxyphenoxy)-ethyl]-N-methyl-

aminomethyl}-1,2,3,4-tetrahydroquinoline,

(
, 4
(
[ i

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-triﬂi10romethy1—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,




1-(2,3-dihydrobenzo[1,4]dioxin-5-y|)-4-[1-(2-nethy|-3-furoy|)-1,2,64@“h@hh§
hydr oqui nol i n- 2-yl nmet hyl ] - pi per azi ne,

1- (2, 3-di hydrobenzo[ 1, 4] di oxi n-5-yl)-4-[1-[5-nmethyl -4-(1, 2, 4-triazol-1-ylne
thyl)-2-furoyl)- 1,2, 3,4-tetrahydroqui nolin-2-yl nethyl]-piperazine,

1- (2, 3-di hydrobenzo[ 1, 4] di oxi n-5-yl ) --49§-1- ( 5- et hyl - 4-i soxazol ecar bonyl ) -1,
2,3,4- tetrahydroquinolin-2-ylmethyl]-piperazine,

1-[1 (4-acetyl -2-pyrrol ecarbonyl)-1, 2, 3, 4-t et rahydroqui nol i n-2-yl net hyl | - 4-

’ ?2 ?lztf}’ Ejr agﬂéc%e:]c%r%ggl f%@ 4= te%él#ed{)(}gy %'2 metthﬁg) S7-methoxy—4-

(3- neqmylbllyl)t;ﬁpmgdu)e 1, 2, 3 -tet rahydroqw nol i ne,
3-di

Rl T TR A E———— P PP —————
r ahygtg1-auimehiNipedazmec! opropyl acet yl - 2-

(2- et hoxyfhenoxy) et hy Iﬂ N- et hyl - am nonet hy IJ41 2,3, 4-

ZeZRZRZLZ RZ

(2

{N-

1-(3,

{N-[2-

4-t et

E Eghydﬂ&é’-@}uﬁ -methogyphenyl)-4-[ 1-(4-methylanilinocarbonyl)-1,2,3,4-tetrahydroquinolin-6-
2- (2 | ] - N-net hyl - am nonet hyl

i EZ éygggbb?géggﬁg@%¥%ﬂﬁg%gé]4 tetra%ydroquinoli%e} 1- (2-furoyl)-2-

{N-[ 2- (ZJMﬂqlmﬁylpﬁrbmnayl)-l 21 3¥rtetrahiydrequiydlinadrnredyb-2 i th §1]-2-(3; fizoro-2-

t et rahydr oqui n 4- met hoxybenzoyl ) - 2-

{N-[2-(2F @Vﬂﬂ&&’i € hyl ] - N- met hyl - ani nonethyl} - 1,2,

3, 4- t et 1 alpydieaul-RrRiioR$phehyl) b-@GRAY anfingd Bk Y b Gar- e lin-6-

{N-] 2- (Zmrrgt hgﬁm hengxﬁ)) yg ﬁqﬁL%t h;lf)d am!ynl(;met hyl Bh/}}d}ocﬁnnom6

3, 4-tet r B P%ﬁ( ﬁbylhﬁ@erazme

N-[2-(2
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{N-] 2- (ZYMntbkEipﬁeZID%y) ethyl] -N-nethyl-am nomethyl} -1-(3

-t hi enyl |no cycl.obut anecar - 2-

(2 Lo e R A B A p 4R p R RS SR

1,2,

3, 4- Vietettaysipagrihgol i ne,
1-(1-cyclohexylacetyl-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,
1-[1-(4-cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-
methoxyphenyl)-piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[ 1 -(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-6-
methyl-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,




2- {N-[2-(2-nmet hoxyphenoxy) - et hyl ] - N- net hyl - am nonet hyl } 04 APR 9g05
-1- (4- phenoxybut anoyl )- 1, 2, 3, 4-tetrahydroqui nol i ne, 2-
{N-[ 2- (2- met hoxyphenoxy) - et hyl ] - N- met hyl - am nonet hyl } - 1- phenyl sul phonyl -
3, 4- tetrahydroquinoline, :
1- benzyl sul phonyl - 2- { N-[ 2- ( 2- met hoxypliéoxy) - et hyl ] - N- net hyl - am nonet hyl } -1
, 2, 3,4- tetrahydroquinoline,
2- { N-[ 2- (2- met hoxyphenoxy) - et hyl ] - N- net hyl - am nomet hyl )
-1(2ITEt ._. 4-A- 1 L - . . in-6- iy
1-(t - but yI 2 gﬁ‘%‘l rr% y e)?}?o%%ﬂ%k&) 4 (]1 &eﬁyﬁul};ﬁér{y?mﬁg}r,@ &Waﬁ'}odr&ih?nolm 6-methyl-2
{N-] 2- (thmﬂnyzl)epmhmnim,y) et hyl ] - N-net hyl -am nonet hyl } -1, 2, 3, 4-
t et rahydr nol
1500 eyl Bt yPhosyh s ety lsiiahons L2 kPSRRI B2 hy1 ) - 4

(
- (4- f1 uokBnethylpipBRXYBheny! ) - pi per azi ne 1- (1- cycl ohexanecar bonyl -1, 2,
34tetrahydrqu|noI|ne 2-yl met hyl ) -4-(2-

eyt

t ri | uor odfHleesZimsthoxyphseyh )mgh@@ph%yllﬁéﬂphonyl) 1,2,3,4-

1-(1-cyc 0 F%p%zg QOqui nol i ne-2-yl net hyl') - 4- (1-i sopr
opyl - 4- It %ﬁﬁpﬁﬁ%ﬁ%e?%ﬁﬁﬂﬁd% }%m?%&gg) oxycar bonyl am no- |

-cycl ohe>1dﬂéhlardabm;dﬂ}oxyp]&nm)lﬂ—ttle(tthrad:thyiphmulsnlphom}é)— P2,3,4-tetrahydroquinolin-

yl met hyl %5 éﬁr%f o rret hoxyphenyl ) - pi per azi ne,

1- (1- cyc IR e%g}e lpTaZé B, 4-t et r ahydr oqui nol i ne- 2-yl net hyl ) - 4- (1 net ho
xymet hyl 4- [4'(44@9|ﬁio)bhényl¥uﬁfﬁbﬂ}zl) 02,3, éﬂ-teérihﬁdf&%@ﬁtﬂﬁﬁ%lﬁﬁm@b%etﬁylﬂfﬂt(hy| -1, 2,

3, 4- tetrahydrqu|noI|ne ylnethyl) 4-(4-11uoro-2-

met hoxy p HepsPr3-mstheayrhepyldpiperazine;

1- (1 cych g@gmtﬂmb&) ﬁa@mggp%agmgﬂ;ﬁ% 4-detdhir8q RS RO LMk P§4ZY | methyl ] - 4

| uor oxyph pi pérazi ne,
1 (6 ani fAgoto-Zyethokgpbend-aipeuaine, 1, 2, 3, 4- tet r ahydr oqui nol i ne- 2-yl met hyl ) - 4-

(4-fluor )
1-(1- cyc?é%eﬂ%gr?ecar waefg']% 4gf1 e%thqﬁut 9 I’ rf?ﬁ/tﬁgg‘?'d{ﬂ%nto}%nlz) 4- (2- et ho
Xy-4- meyhydtiphppiptpzipe,per azi ne,

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-tetrahydroquinolin-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-tetrahydroquinolin-2-
ylmethyl]-piperazine,




1-(4-benzo[ 1,3 ] 04 APR o8
di oxol - 5-yhnet hyl ) - 4- (1- cycl ohexanecar bonyl -1, 2, 3, 4-t et r ahydr oqui nol i ne-
2-yl met hyl ) - pi perazi ne, 1-cycl ohexanecarbonyl - 2-
{N-[3-(2-nmet hoxyphenoxy) - propyl ] -am nonet hyl } -1, 2,3, 4-

t et rahydroqui nol i ne, 1-cycl ohexanecar-o®yl -2- {N-

[ 2- ( 2- met hoxyphenoxy) - et hyl ] - N- net hyl -am nonet hyl } - 1,2,

3, 4-tetrahydroqui nol i ne, 4-cyano- | -(1-cycl ohexanecarbonyl-1, 2,

3, 4-tetrahyc ub nola - 2- y| get hyl).- 4- phenwl 1 i pet i di A benzyl -

21 oyel SRR e e AR PR PRSPt aBT A fyar oxy-
pi peri di ghpethylppipeskiaxy- | - (1-cycl ohexanecarbonyl -1, 2, 3

, 4-tetrahydroquj nol i n-2-yl pet hyl ) -pi p erj. dine, - oyl gm no-1- (1

- cycl ohe%a(ﬂ@aglp %ﬁlwrgoaxlzl;g?ﬂ:t%/%%w Wd&?ﬁ@ﬁﬁhﬁ@?ﬁﬁrﬂ% - pi peri di ne,
4- acet y| methoxyphenyl)-piperazine, _ _

| - (1-cycl ohexanecar bonyl -1, 2, 3, 4-t et rahydr oqui nol i n-2-yl nmet hyl ) - 4- phenyl -
pi peri di Ad4-finordamegioxyphenyl)-4-[1-(4-phenoxybutanoyl)-1,2,3,4-tetrahydroquinolin-2-

1, 3] di ox hﬁehMig@é@gﬁécyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

yl met hyl y-"pipetazi ne,

N- [ 2- (34 dhioor-Dpiedrayyhengl) (1 jphknyiaiiplydny k2 3okethlyydreduimpml Bhexanecar bony

, 2, 3,4- tetrahydr.oquinoline, 2-

[ -(4YHW?§ﬂgBWéﬁ€?g)-ethyl]-N—nethyl-aninonethyl}-l-cyclohexanecarbonyl-

, 3, 4- 11(@iveRhyar Y1002 B AGetrarydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

benzylfN—[%é%z}ﬁg?%oxyphenofgj-gthyI]-Q%ino%gtﬁil}
Aylginerazme, 2 3 4-t et r ahydr oqui nol i ne, 1-

cycl ohexang« 0 - - Dk - i g -1 2 3, 4-

Cotrahy d?ggg@%&".ﬂ}%’i&x%ﬁeﬂ% by - brhhy RAGRYCRRRY 1 )2, P ARRPEBY ihotin-2

1- (4- cyapméhyl}-piperannenet hoxyphenyl ) - 4- ( 1- cycl ohexanecar bonyl -1, 2, 3, 4-

t et rahydr, i nal.i ne-2- t - pi per azi,n
ey A T SR B R BB B Aot by ) - 4- (4 1 wor
0- 2- et hathox@ptiehiinpipepizpey i di ne, 0 4 APR 2006

1-(1-isoquinolinyl)-4-[ 1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl |-

1
=

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-[1-(2-furoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1-isoquinolinyl)-piperazine,
1-(1-isoquinolinyl)-4-[ 1-(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-
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-ylmethyl]-4-(1-
isoquinolinyl)-piperazine,

1-(1-isoquinolinyl)-4-[ 1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl }-

piperazine,
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1-[1-(t-butylcarbamoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(1-Isoquinolinyl)-
piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[ 1-(3-methylbutanoyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
4-[1-(2-cyclopropylacetyl)-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-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[1,4]dioxin-5-yl)-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-

dihydrobenzof 1,4]dioxin-5-yl)-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(2-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
1-(2,3-dihydrobenzo[1,4]dioxin-5-yl)-4-[1-(3-thienylacetyl)-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,
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4-(1-cyclobutanecarbonyl-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-(4-phenoxybutanoyl)-1,2,3,4-tetrahydroquinolin-
2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-(1-phenylsulphonyl-1,2,3,4-tetrahydroquinolin-2-
ylmethyl]-piperazine,

1-(1-benzylsulphonyl-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-yl)-4-[1-(2-methylanilinocarbonyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine,
1-[1-(t-butylcarbamoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(2,3-
-dihydrobenzo[1,4]dioxin-5-yl)-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(3,3-dimethylbutanoyl)-1,2,3,4-
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-yl)-4-[1-(2,2-dimethylbutanoyl)-1,2,3,4-
tetrahydroquinolin-2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-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-

dihydrobenzol 1 ,4]dioxin—5-y1)—piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-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-dihydrobenzo[ 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-yl)-4-[ 1-[3-(4-fluorophenyl)-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-
tetrahydroquinolin-2-ylmethyl]-piperazine, '
1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-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-yl)-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-
dihydrobenzol[ 1,4]dioxin-5-yl)-piperazine, |
2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1-(3-methylbutanoyl)-

1,2,3 ,4—tetrahydfoquinoline,

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-methoxyphenoxy)-ethyl|-N-methyl-aminomethyl} -
1,2,3,4-tetrahydroquinoline,

1-(1-acetyl-4-piperidylcarbonyl)-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,

1 -cyclobutanécarbonyl-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-aminometh};l} -1-phenylsulphonyl-1,2,3,4-
tetrahydroquinoline,

1-benzylsulphonyl-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-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-(4-fluoro-2-methoxyphenyl)-piperazine,
1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methoxymethyl-
4-indolyl)-piperazine, V
1-(1-cyclohexanecarbonyl-2-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-
methoxyphenyl)-piperazine,
1-(1-cyclopentylcarbonyl-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-ylmethyl)-4-hydroxy-
piperidine,

4-benzyloxy-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2 -ylmethyl)-piperidine,
4-benzoylamino-1-(1-cyclohexanecarbonyl-1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-
piperidine,
4-acetyl-1-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-
piperidine,
1-(benzo[1,3]dioxol-4-y1)-4-(1-cyclohexanecarbonyl-1,2,3,4-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 -methoxyphénoxy) -ethyl]-aminomethyl}-1-cyclohexanecarbonyl-
1,2,3,4-tetrahydroquinoline,
1-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-ylmethyl)-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-
ylmethyl)-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,
I-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-3-0x0-4-
phenylpiperazine,
1-(4-fluoro-2-methoxyphenyl)-4-(1-hexanoyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1 -pentafluoropropionyl-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-y1)-4-[1-(3,3,3-trifluoropropionyl)-1,2,3,4-
tetrahydroquinoline-2-ylmethyl]-piperazine,

(Z2)-1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-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.




