
fl 7 DEC 2DO  -I TITLE  I-Phenylalkyl-pipcrazincs  DESCRIPTION  The
invention relates to I-phenylalkyl -piperazines having affinity for
serotoninergic  receptors, to pharmaceutical composilions containing them
and to uses for such  compounds and compositions. In mammals, micturilion
(urination) is a complex process that requires the integrated  action of
the bladder, its internal and external sphincters, the musculature of the
pelvic  floor, and neurological control over these muscles at three levels
(in the bladder wall or  sphincter itself, in the autonomic centres of the
spinal cord and in the central nervous  system at the level of the pun tine
micturition centre (PMC) in the brainslem (pons) under  the control of the
cerebral cortex) (De Groat, Neurobiology of lnconfinence, Ciba  Foundation
Symposium 15I-27, 1990). Micturition results from contraction of the
detrusor muscle, which consists o f i nterl acing smooth-muscle fibres,
under the control of  the parasympathetic autonomic system originating from
the sacral spinal cord. A simple  voiding reflex is triggered by sensory
nerves for pain, temperature and distension that run  from the bladder to
the sacra] 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, noeturia and
urgency, and may be caused by cystitis (including interstitial cystitis),
prostatilis 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 Ilavoxate, a
spasmolytic drug (Ruffman, J Inr- Med Res_ 16:317, 1988) which is also
active on the 0 7 DEC 2086  



-2 PMC (Guarneri el al., Drugs of Today, 3Q:91, 1994), or anticholinergic
compounds such  as oxybutynin (Andersson, Drugs 36.477, 1988) and
tolterodine (Niivebrant, Life SCL  68(22-23): 2549, 2001). The use of
al-adrenergic receptor antagonists for the trearmenI  of BPH is common too,
but is based an a different mechanism of action (Leper, Urology,  42-483,
1993). However, treatments that involve direct inhibition of the pelvic
musculature (including the detrusor muscle) may have unwanted side effects,
such as  incomplete voiding or accommodation paralysis, tachycardia and dry
mouth (Andersson,  Drugs 35:477, 1988). Thus, it would be preferable to
utilize compounds that act via the  central nervous system to affect for,
example, the sacral spinal reflex and/or the PMC  inhibition pathways in a
manner that restores normal functioning of the micturition  mechanism. US
5346896 discloses 5-HT1A binding agents which may be used in the treatment
^CCNS  disorders, such as, for example, anxiety. EP 0924205 discloses aryl
piperazine  compounds that bind to 5-HTI A receptors. SUMMARY OF THE
INVENTION The present invention provides compounds of formula L  R Rte
1V'r-\A-R4 (I]  Q n ~1 fZ3  wherein R represents hydrogen or one or more
substituents selected from the group  consisting of (C1-C6)-alkyl,
(Ct-C6)-alkoxy, (C 1 -C6)-alkylthio, hydroxy, halo, (C2-C6)- alkenyl,
(C2-C6)-alkynyl, (Ci-C6)-haloalkyl, (Cr-C6)-haloalkoxy,
(Cj-C6)-hydroxyalkyl,  alkoxyalkyl., nitre, amino, (Cr-C6)-aminoalkyl,
(C1-C6)-alkylamino-(Ci-C5)-alkyl., (Ci- C6)-alkylamino, di-(C I -C6)-alkyl
amino, acylamino, (Ci-C( )-alkylsulphonylamino,  aminosulphonyl,
(C1-C6)-alkylaminosulphonyl, cyan, aminocarhonyl, N-(Cj-C6)-
alkylaminocarbonyl, N, N-di-(Ci-C6)-alkylaminocarbonyl,
(Cr-C6)-alkoxycarbonyl, (Ci- C6)-alkylcarbonyl, alkylcarbonylalkyl, formyl,
alkanoyloxyalkyI, (C1-C6) 0 7 DEC 2006  



-3 alkylaminocarbonylarnino, (Ct-C6)-alkylsulphinyl,
(C,-C6)-alkylsulphonyl, and N, N-di- (Ci-C6)-alkylaminosulphonyl groups; Ri
represents a member selected from the group consisting of'hydrogen,
cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, heterocyclic, heterocycloxy,
heterocycloalkyl  and heterocycle alkoxy groups, each group being
optionally substituted with one or more  subsLituent R, defined as above; Q
represents -C(O)- or -CH(OR2)- where R2 represents a member selected  from
the group consisting of hydrogen, (C i -C6)-alkyl, (C2-C6)-alkenyl,
(C2-Q)-alkynyl  and cycloalkyl groups, wherein each group is optionally
substituted with one or more  groups selected from R5 and R6_ where R5 is
selected from the group consisting of halo,  (Ci-CR)-alkoxy,
(Ci-C6)-haloalkoxy, cyan, (Ci-C6)-alkoxyearbonyj, (Ci-Q- alkylcarbonyl,
alkoxyalkyl, aminocarhonyI, N-(C1-C6)-alkylaminocarhonyl, N,N-di-(Cl-
C6)-alkylaminocarbonyl groups and R6 is selected from the group consisting
of aryl,  heteroaryl, aryloxy, heteroaryloxy, arylalkoxy, and
heteroarylalkoxy groups, each  optionally substituted with R, or R2
rcpresenls -C(O)- (C,-C6)-alkyl, -C(O)O-(Cj-C6)- alkyl, -C(O)NR7RR or
-C(S)NR,RR wherein R7 and Re are independently hydrogen or (Ct- C6)-alkyl;
R3 represents hydrogen or a (Cj-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-
alkynyi, cycloalkyl, aryl or heterocycle group, each group being optionally
substituted  with one or more substituent R or R,, defined as above; R4
rcpresenls an aryl or heterocyclic group, each being optionally
substituted with one or more substiluent R. defined as above; A represents
a bond or (CH2),,, and  n=1or2; or an enantiomer, optical isomer,
diastereomer, N- oxide (e.g_, N- piperazine oxide), crystalline form,
hydrate, solvate or pharmaceutically acceptable salt  thereof. As relerred
to in the definition of R6, aryl, beteroaryl, aryl oxy,  hetemarylaxy,
arylalkoxy and heteroarylalkoxy group may be optionally substituted with
one or more substituents selected from the group consisting of,
(C,-C6)-alkyl, (C,-C6)- alkoxy, (C,-C6)-alkylthio, hydroxy, halo,
(C2-C6)-alkenyl, (C2-C~)-alkynyl, (C,-C6)- haloalkyl, (C,-C6)-haloalkoxy,
(Ci-C6)-hydroxyalkyl, alkoxyalkyl, nitro, amino, (C,- 



C6)aminoalkyl, (C,-C6)-alkylamino(C1-C6)-alkyl, (C,-C6)-alkylamino,
di(C,-C6) i 07DEC200F  -4 alkylamino, acylamino,
(C1-C6)-alkylsulphonylamino, aminosuiphonyl, (C,-C6)- alkylarninosulphonyl,
cyano, aminocarbonyl, N-(Ci-C6)-alkylaminoearbonyl, N, N-di-
(CI-C6)-alkylanrinocarbonyl, (Ci-C6)-alkoxycarbonyl, (Ci-C6)-alkylcarbonyI,
formyl,  alkylearbonylalkyl, alkanoyloxyalkyl,
(Ci-C6)-alkylaminocarbonylamino, (Ci-C6)- alkylsulphinyl,
(C,-C6)-alkylsulphonyl, and N, N-di-(C1-Cs)-alkylarninosulphonyl groups. In
preferred embodiments, Q represents -CII(OR2)-, where R2 is defined as
above.  In a preferred embodiment, the invention provides compounds of
formula I as  defined above, with the proviso that the subs tituenis of
formula I are not such that  simultaneously R= hydrogen or (C,-C6)-alkyl,
R, = halogen, Q= -C(O)- or -CH(OR2)- where R2 = hydrogen, R3 - cycloalkyl
or alkyl and R4 = phenyl substituted with a  member selecled from the group
consisling of(C,-C6)-alkyl, (Ci-CR)-alkoxy and (Ci-C6}- haloalkoxy groups,
A is a bond and n =1  In another preferred embodiment, the invention
provides compounds of formula I  as defined above, with the proviso that
the substitueats of lvrmula I are not such that  simultaneously Q =
-CH(OR2) where R2 = H; R3 = cycloalkyl; R = 2-fluoro, R, = H, R4 =
2-methoxyphenyl or 2-(2,2,2-trifluoroelhoxy)-phenyl, A = bond and n= 1.
Also preferred is an embodiment wherein the invention provides compounds of
formula I as defined above with the proviso that the substituenls of
formula I are not such  that simultaneously Q= -C(O)- or -CII(OR2)- where
R2 = hydrogen; R, = U. phenyl or  phenyl substituted with halo,
(C,-CR)-alkyl or (Ci-C6)-alkoxy; R = ld, (C,-C6)-alkyl, (C I - C6)-alkoxy,
halo, haloaikyl, nitro, amino, (C,-C6)-alkylamino or di-(C,-C6)-alkyl
amino;  R4 is an unsubstituted aryl, unsubstituted heteroaryl or an aryl or
heleroaryl group  substituted with one or more substitutnI selected from
the group consisting of (C I -C6)- alkyl, (CI-C6)-alkoxy, halo,
(C,-C6)-haloalkyi, nitro, amino; (Cl-C6)-alkylamino, di-(Cr-
C6)-alkylamino, hydroxy, (CI-C6)-hydroxyalkyl, -CONR7Rs, wherein R7 and Rs
are  independently hydrogen or (C,-C6)-alkyl, and -NHS02-(C1 -C6)-alkyl
groups; A is a bond;  and R3 represents unsubstituted aryl, unsubstituled
heteroaryl, or aryl or heteroaryl  substituted with one more substituent
selecled from group consisting of (C,-C( )-alkyl,  (C1-C6)-alkoxy, halo,
(Cr-C6)-haloalkyl, nitro, amino, (C,-C6)-alkylarnino, di-(C,-Cb)- 



alkylamino, phenyl, halophenyl, (CI-C6)-alkylphenyl and
(Ci-C6)-alkoxyphenyl groups. Also preferred is an embodiment wherein the
invention provides compounds of  formula I as defined above with the
proviso that the substiluenLS of formula 1 are not such  that
simultaneously Q= -C(O)- or -CH(0R2)- where R2 = hydrogen; R, = H or -
--------- - ------- - - - --------- Q Z DEC 2006  -5 unsubstituted
cycloalkyl or cycloalkyl substituted with (Ci-C6)-alkyl; R = H, (Ci-C6)-
alkyl, (C1-C6)-alkoxy, halo, (Ci-C6)-haloalkyl, (C1-C6)-alklythio,
(C2-C6)-alkenyl or (C2- C6)-alkyny]; R1 is an unsubstituled ary l,
unsubstituled hcteroary1, or an aryl or he ternary!  substituted with one
to three substituenls selected from the group consisting of (Cu-C6)- alkyl,
(Cu-C6)-aIkoxy, halo, (Cu-C6)-haloalkyl, (Cl-C6)-alklythio, (C2-C6)-alkynyl
and (C2- Cs)-alkynyl groups; A is a bond; and R3 represents unsubstituted
phenyl, unsuhsliLuted  naphthyl or unsubsti tu led cycloalkyl, or phenyl,
naphthyl or cycloalkyl substituted with  one In Ihree subslituents selected
from the group consisting of(Ci-C6)-alkyl, (C1-C6)- alkoxy, halo,
(C1-C6)-haloalkyl, (Cl-C6)-alklythio, (C2-C6)-alkenyl and (C2-C6)-alkynyl
groups. In each of the preferred embodiments, it is further preferred that
Q is -CH(OR2)-.  Compounds of formula I can exist as four stereoisomers,
which may be present in  racemic mixtures or in any other combination.
Racemic mixtures can be subjected to  cnanliomeric enrichment, to yield
compositions enriched in a particular enantiomer, or  resolved to a
composition comprising a single enantiomer. Enantiomeric enrichment can  be
expressed as ce (enantiomeric excess) as defined below. Some of the
preferred compounds according to the invention are described in the
examples. The invention also includes metabolites of the foregoing
compounds having the  same type ofacLivity, hereinafter referred to as
active metabolites. The present invention also contemplates prodrugs which
are metabolized in the  body to generate any of the foregoing compounds. In
another embodiment, the present invention provides pharmaceutical
compositions comprising the foregoing compounds, enantiomers,
diastereomers, N- piperazine oxides, crystalline forms, hydrates, solvates
or pharmaceutically acceptable  salts of such compounds of loumula I, in
admixture wilt pharmaceutically acceptable  



diluents or carriers such as those disclosed. In another embodiment, the
invention provides intermediates useful in the  synthesis of compounds of
formula I. Some of these are included in the claims- Yet another embodiment
is a method for reducing the frequency of bladder contractions due to
bladder distension in a mammal (such as a human) in need thereof by
administering an effective amount of at least one compound of the present
invention to  reduce the frequency of bladder contractions due to bladder
distension to the mammal. 0 7 DEC 2096  -6 Yet another embodiment is a
method for increasing urinary bladder capacity in a  mammal (such as a
human) in need thereof by administering an effective amount drat  least one
compound of the present invention to increase urinary bladder capacity to
the  mammal Yet another embodiment is a method for treating disorders of
the urinary tract in a  mammal (such as a human) in need thereof by
administering an effective amount of at  Ieast one compound of the present
invention to ameliorate at least one condition among  urinary urgency,
overactive bladder, increased urinary frequency, decreased urinary
compliance (decreased bladder storage capacity), cystitis (including
interstitial cystitis),  incontinence, urine leakage, enuresis, dysuria,
urinary hesitancy and difficulty in  emptying the bladder In yet other
embodiments, the invention provides for methods of treating the  above
disorders, by administering a compound of formula I in combination with
other  agents such as, for example, one or more additional 5HTi"
anlagonist, antimuscarinic  drugs, al-adrenergic antagonists, inhibitors of
the cyclooxygenase enzyme, which may  inhibit both COXI and COX2 isozymes
or which may, allernativeIy, be selective for  COX2 isozyme, and NO donor
derivatives thereof In yet other embodiments, the invention provides a
method for treating a mammal  suffering From a central nervous system (CNS)
disorder due to serotoninergic dysfunction  by administering an effective
amount of at least one compound or the present invention to  treat the CNS
disorder- Such dysfunctions include, but are not limited to, anxiety,
depression, hypertension, sleep/wake cycle disorders, feeding, behaviour,
sexual  dysfunction and cognition disorders in mammals (particularly in
humans) associated with  stroke, injury, dementia, and originated by
neurological development, allention-deficit  



hyperactivity disorders (ADHD), drug addiction, drug withdrawal,
irritable-bowel  syndrome and symptoms caused by withdrawal or partial
withdrawal from the use of  nicotine or tobacco In yet another embodiment,
the invention provides a method for treating a  disorder due to
serotoninergic dysfunction by delivering a compound of the invention to
the environment of a 5-HTIA seratoninergic receptor, for example, to the ex
tracel [War  medium (or by systemically or locally adrn.inistering to a
mammal possessing such a 5- HT1A receptor) an amount of a compound of the
invention effective in the treatment of  said disorder due to
serotoninergic dysfunction. i. 6 7 DEC 2096 In a preferred embodiment, the
invention provides methods for treating a manurial  (in cluding a human)
suffering from a urinary tract disorder by adminislering at least one
compound of the invention to the environment of a 5-HTIA receptor in an
amount  effective to increase the duration of bladder quiescence More
highly preferred is where  the increase in the duration of bladder
quiescence is accomplished with little or no effect  (e.g., decrease or
increase ) on rniccurl tion pressure Compounds  The invention relates to
compounds of formula I as disclosed above. The  invention includes the
enantiomers, diastereoisomers, N-piperazine oxides, crystalline  forms,
hydrales, solvates or pharmaceutically acceptable sails of these compounds,
as  well as active metabolites of these compounds having the same type of
activity. The term "haloalkyl" includes alkyl groups substituted by a
single halogen atom  (monohaloalkyl) and [hose substituted by more than one
halogen atom (polyhaloalkyl).  Examples of the latter are trifluoromethyl
and 2,2,2-[rifluomethyI groups. The term  haloalkoxy is to be interreted
correspondingly. Preferred haloalkoxy groups include  trif]uoromethoxy and
2,2,2-trifluoroethoxy groups. The term "aryl", alone or in combination,
refers to a carbo cyclic aromatic system  containing one, two or three
rings wherein such rings may be attached together in a  pendent manner or
may be fused. The term "aryl" includes aromatic radicals such as  phenyl,
naphthyi, tetrahydronaph[hyl, indane and biphenyl. The terms "heterocyclic"
and "heterocycio" refer to saturated, partially saturated  and unsaturated
hetcroatom-containing ring-shaped radicals, where the hetera atoms may  



be selected from nitrogen, sulphur and oxygen. Examples of saturated
heterocyclic  radicals include saturated heteramonocylic groups containing
1 to 4 nitrogen atoms (e.g.,  pyrrolidinyl, imidazolidinyl, piperidino,
piperazinyl); saturated heteromonacyclic groups  containing I to 2 oxygen
atoms and 1 to 3 nitrogen atoms (e.g., morpholinyl); saturated
heteromonocyclie groups containing I to 2 sulphur atoms and 1 to 3 nitrogen
atoms (e.g.,  thiarolidinyl)_ Examples of partially saturated heterocyclic
radicals include  dihydrothiophene, dihydropyran,dihydrofuran and
dihydrothiazole The terms "he[erocycio" and "heterocyclic" encompass the
term "heteroaryl,"  which refers to unsaturated heterocyclic radicals-
Examples of "hc[eroaryl" radicals 0 7 DEC 2066  -g include unsaturated 5 to
6 membered heteromonocyclic groups containing I to 4 nitrogen  atoms, for
example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl,
4- pyridyl, pyrimidyl, pyrazinyl, pyridazinyi, triazolyl (e.g., 4H- 1,2,4 -
triazolyl, 1 H- 1,2,3 - triazolyl, 2H-1,2,3-tri azolyl) telrazolyl (e.g,
1H-lelrazolyl, 2H-telraznlyl); unsaturated  condensed heterocyclie groups
containing 1 to 5 nitrogen atoms, for example, indolyl,  isoindolyl,
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl,
benzolriazolyI,  tetrazolopyridazinyl (e-g-, tetrazolof 1,5-b]pyridazinyI);
unsaturated 3 to 6-membered  heteromonocyclic groups cozntaming an oxygen
atom, for example, pyranyl, 2-furyl, 3- furyl; unsaturated 5 to 6-membered
heteromonocyclic groups containing a sulphur atom,  for example, 2-thienyl,
3-thienyl; unsaturated 5- to 6-membered heteromonocyclic groups  containing
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl,
isoxazolyl, oxadiazolyl (e.g_, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
1,2,5-oxadiazolyl);  unsaturated condensed heterocyclic groups containing 1
to 2 oxygen atoms and I to 3  nitrogen atoms (e.g., benzoxazolyl,
beuzoxadiazolyl); unsaturated 5 to 6-membered  heteromonocyclic groups
containing I to 2 sulphur atoms and 1 to 3 nitrogen atoms, for  example,
thiazolyl, thiadiazolyl (e.g., 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5- lhiadiazolyl); unsaturated condensed heterocyclic groups containing
1 to 2 sulphur atoms  and 1 to 3 nitrogen atoms (e.g_, benzothiazolyl,
benzothiadiazolyl) and the like- The term  "heteroaryl" also refers to
radicals where heterocyclic radicals are fused with aryl  radicals.
Examples of such Cased bicyclic radicals include benzofuran,
henzothiophene,  and the like, Said "heterocyclic group" may have I to 3
substituents such as, for example  and without limitation, lower alkyl,
hydroxy, oxo, amino and lower alkylamino. 



Preferred heterocyclic radicals include five to ten membered fused or unf
ised radicals.  -Examples ofheteroaryl radicals include benzofuryl,
2,3-dihydrobenzofuryl, benzothienyl,  indolyl, dihydroindolyl, chromanyl,
benzopyran, thiachromanyl, benzothiopyran,  bcnzodioxolyl, benzodioxanyl,
pyridyl, Ihienyl, thiazolyl, oxarolyl, furyl, and pyrazinyl. The term
"cycloalkyi" refers to saturated carbocyclic radicals having three to ten
carbon atoms. Preferred cycloalkyl radicals are "lower cycloalkyi" radicals
having three  to seven carbon atoms. Examples include radicals such as
cyclopropyl, cyclobutyl,  cyclopentyl, cyclohexyl and cycloheptyl. A most
preferred cycle alkyl group is  cyclohexyl. The term "acyI", whether used
alone, or within a term such as "acylamino",  denotes a radical provided by
the residue after removal of hydroxyl from a carboxylic a z DEC 2006  -9
acid- Preferred acyl groups are alkanoyl groups, such as acetyl A
'metabolite" of a compound disclosed herein is a derivative of a compound
which is formed when the compound is metabolised. The term "active
metabolite" refers  to a biologically active derivative of a compound that
is formed when the compound is  metabolised. The term "metabolised" refers
to the sum of the processes by which a  particular substance is changed in
the living body. All compounds present in the body are  manipulated by
enzymes within the body in order to derive energy and/or to remove them
from the body. Speci Fie enzymes produce specific structural alterations to
the compound- Cytochrome P456, for example, catalyses a variety of
oxidative and reductive reactions.  Uridine diphosphate
gIucuronyltransferases, for example, 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, 9th 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 or other in
vitro systems such as cytochromes  or micro somes, and analysis of the
resulting compounds. Both methods are well known in  the art. As used
herein, the teen "stercoisomer" refers to a compound made up of the  



same atoms banded by the same bonds but having different three-dimensional
structures  which arenot interchangeable. The three-dimensional structures
are called  configurations. As used herein, the term "enantiomer" refers to
two stereoisomers whose  molecules are nonsuperimposable mirror images of
one another. As used herein, the term  "optical isomer" is equivalent to
the term "enantiomer". Compounds that are  stereoisomers of one another,
but are not enantiomers of one another, are called  diastereoisomers. The
terms "racemate" or "racemic mixture" refer to a mixture of equal  parts of
enantiomers. The term "chiral center" refers to a carbon atom to which four
different groups are attached- The term "cnantiomeric enrichment" as used
herein refers  to the increase in the amount of one enantiomer as compared
to lire other. A convenient  method of expressing the enantiomcric
enrichment achieved is the concept of  enantiomeric excess, or "ee", which
is found using the following equation: 9 7 DEC zoos  -lo ee=El -E2*l00
El+E2  wherein El is the amount of the first enantiomer and E2 is the
amount of the second  enantiomer. Thus, if the initial ratio of the two
enantiomers is 50:50, such as is present in  a racemic mixture, and an
cnantiomcric enrichment sufficient to produce a final ratio of  50:30 is
achieved, the ee with respect to the first enantiomer is 25%_ However, if
the  final ratio is 90:10, the ee with respect to the first enantiomer is
80%_ According to one  embodiment of the invention, an ee of greater than
90% is preferred, an cc of greater than  95% is most preferred and an ee of
greater than 99% is most especially preferred.  Enantiomeric enrichment is
readily determined by one of ordinary skill in the art using  standard
techniques and procedures, such as high performance liquid chromatography
with a chiral column. Choice of the appropriate chiral column, eluent and
conditions  necessary to effect separation of the enantiomeric pair is
within the knowledge of one of  ordinary skill in the art_ In addition, the
enantiomers of compounds of formula I can be  resolved by one of ordinary
skill in the art using standard techniques we] I known in the  art, such as
those described by J_ Jacques, et al_, "Enantiomers, Racemates, and
Resolutions", John Wiley and Sons, Inc., 1981. Examples of resoluti ons
include  recrystallization techniques or chiral chromatography.
Diastereisomers differ in both physical properties and chemical reactivity.
A  



mixture of diastereomers can be separated into enantiomeric pairs based on
solubility,  fractional crystallization or chromatographic properties,
e.g_, thin layer chromalograph,  column chromatography or HPLC.
Purification of complex mixtures of diastereomers into enantiomers
typically  requires two steps_ In a first step, the mixture of dias
tercomers is resolved into  enantiomcric pairs, as described above. In a
second step, enantiomeric pairs are further  purified into compositions
enriched for one or the ather enanhomer or, more preferably  resolved into
composition comprising pure enantiomers. Resolution of enantiomers
typically requires reaction or molecular interaction with a chiral agent,
e.g.. solvent or  column matrix. Resolution may be achieved, for example,
by convening the mixture of  enantiomers, e.g, aracemic mixture, into a
mixture of diastereomers by reaction with a  pure enantiomer of a second
agent, Le_, a resolving agent. The two resulting  diastcromcric products
can then be separated, The separated diastereomers are then  reconverted to
the pure enantiomers by reversing the initial chemical transformation_ 0 7
DEC 2046  -11 Resolution of enantiomers can also be accomplished by
differences in their non- covalenl binding to a chiral subs lance, e.g., by
chromatography on homochiral  absorbants_ The monovalent binding between
enantiomers and the chromatographic  adsorbant establishes diastereomeric
complexes, leading to differential partitioning in the  mobile and bound
stales in the chromatographic system. The two enantiomers therefore  move
through the chromatographic system, e.g, column, at different rates,
allowing for  their separation. Chiral resoIving columns are well known in
[he art and are commercially available  (e.g., from MelaChem Technologies
Inc., a division of ANSYS Technologies, Inc., Lake  Forest, CA).
Enantiomers can be analyzed and purified using, for example, chiral
stationary phases (CSPs) for I-IPLC. Chiral HPLC columns typically contain
one form of  an enanliomerie compound immobilized to the surface of a
silica packing material. For  chiral resolution to occur, there must be at
least three points of simultaneous interaction  between the CS P and one
anal yte enantiomcr, with one or more of these interactions  being stereo
chemically dependent. D-phenylglycine and L -[eucine are Type 1 CSPs and
use combinations of p-p  interactions, hydrogen bonds, dipole-dipole
interactions, and steric interactions to achieve  



chiral recognition. To be resolved on a Type I column, anal yte enantiomers
must contain  functionality complementary to that of the CSP so that the
analyte undergoes essential  interactions with the CSP. The sample should
preferably contain one of the following  functional groups: p-acid or
p-base, hydrogen bond donor and/or acceptor, or an amide  dipole.
Dcrivatization is sometimes used to add the interactive sites to those
compounds  lacking them. The most common derivatives involve the formation
of amides from  amines and carboxylic acids. The MelaChiral ODMTm is a type
II CSP. The primary mechanisms for the  formation of solute-CSP complexes
is thro ugh attractive interactions, but inclusion  complexes also play an
important role. Hydrogen bonding, pi-pi, and dipole stacking are  important
for chiral resolution on the MetaChiralTM ODM. Derivatization is often
necessary when the solute molecule does not contain the groups required for
solute- column interactions. Deriva tiza lion, usually to benzylamides,iis
also required of some  strongly polar molecules like amines and carboxylic
acids, which would otherwise  interact too strongly with the stationary
phase through non-stereo- specific interactions. 0 7 DEC 2006  -I2 In
certain embodiments, formula I set forth above may include a proviso that
excludes compounds represented by the generic formula disclosed in U.S.
Patent No.  5,346,89& In certain embodiments, formula i set forth above may
include a proviso that  excludes compounds represented by the Men c:
formula disclosed in U.S. Patent No  6,358,958_ In certain embodiments,
formula I set forth above may include one or more  proviso that excludes
compounds represented by the generic formulas disclosed in both  U.S.
Patent No. 5,346,896 and U.S_ Patent No. 6,358,958. In certain embodiments,
compounds represented by formula I exclude compounds  within formula I that
are with the generic formula disclosed in U.S_ Patent No. 5,346,896.
Preferred groups that R represent are a hydrogen or halogen atom or (Cl-C6)
alkoxy, (CI-C( )-haloalkoxy, N,N-di-(Cj-C6)-aminocarbonyl or cyano group. A
preferred  haloalkoxy the R is a polyhaloaikoxy, more preferably
prefereably trifluoromethoxy. A  preferred halogen atom that R represents
is a fluorine atom. The preferred position for  the aforementioned atoms
and groups is on the 2-position of the phenyl group to which  



they are attached A preferred group that R, represents is a hydrogen atom.
Also preferred is where simultaneously, R represents one or more member
selected from the groups consisting hydroxy, (Ct-C6)-haloalkoxy,
(Cl-C6)-hydroxyalkyl,  alkoxyalkyl, (CI-C6)-aminoalkyl, (Cl-C6)-alkyl
amino-(C1-C6)-aIkyl , acylamino, (C1-C6)- alkylsulphonyl amino,
aminosulphonyl, (Ct-C6)-alkylaminosulphonyl, cyano, amino carbanyl,
N-(Cj-C6)-alkylaminocarbonyl, N, N-di-(C1-C6)-alkylaminocerbonyl,
(C1-C6)-alkoxycarbonyl, (Ct-C6)-alkylcarbonyl, alkylcarbonylalkyl, formyl.
allcanoyloxyalkyl, (Ct-C6)-alkylaminocarhonylamino, (Cl-C6)-alkylsulphinyI,
(Cl-C6)- alkylsulphonyl, and N, N-di-(C,-C6)-alkylaminosulphonyl groups;
and RI represents a  member selected from the group consisting of unsubsti
tuted aryloxy, aralkyI, aralkoxy,  heterocycIoxy, helerocycloalkyl and
heterocycloalkoxy groups, or a member selected  from the group consisting
of aryloxy, aralkyl, aralkoxy, heterocycloxy, licterocycloaikyl,,
heterocycle alkoxy, aryl, heterocyclic and cycloalkyl groups substituted
with one or more  subs tituent selected from the group consisting of R
represents hydrogen or one or more  substituents selected from the group
consisting of (C1-C6)-a1kylthio, hydroxy, (Cz-C(,)- alkenyl,
(C2-C6)-alkynyl, (Ct-C6)-haloalkoxy, (Cl-C(')-hydroxyalkyl, alkoxyalkyl,
(Cu 0 7 DEC 2006  -13 C6)-aminoalkyl, (Ci-C6)-alkylamino-(Ci f)-alkyl,
acylamino, (CI-C6)- alkylsulphonylamino, aminosulphonyl,
(Ci-C6)-alkylanunosulphonyl, cyano,  aminocarbonyl,
N-(Cl-C6)-alkylaminocarbonyl, N, N-d i-(C1-C6)-alkylaminocarbonyl,
(Cu-C'6)-alkoxycarbon yl, (C1-C6)-alkylcarbouyl, alkylcarbonylalkyl,
formyl,  alkanoyloxyalkyl, (Ci-C6)-alkylaminocarbonylamino,
(Cj-C6)-aIkylsulphinyl, (Ci-C6)- alkylsulphonyl, and N,
N-di-(C1-C)-alkylaminosulphonyl groups Preferred groups that Q represents
are -C(O)- and -CH(OR2)- where Rr represents  a hydrogen alom or
(Ci-C6)-alkyl, (C2-C6)-alkenyl, (C2-C( )-alkynyl, -C(O)- (Ci-C6)-alkyl,
-C(O)O-(C',-C6)-alkyl, -C(O)NR-,RB or -C(S)NR,Rg wherein R7 and Rg are
independently  hydrogen or (Ci-C6)-alkyl; Preferred groups that R3
represents are a hydrogen atom or a (Cl-C(,)-alkyl, (C2- C6)-alkcnyl,
(Cz-C6)-alkynyl, cycloalkyl, aryl orheterocycle group- Also preferred is
where R3 represents hydrogen or a (Ci-C6)-alkyl, (C2-C6)-alkenyl,
(CZ-C6)-alkynyl, each  group being optionally substituted with one or more
substiluent R or R], defined as above- 



More preferably, R3 represents a cyclohexyl group. Preferred groups that R4
represents are an aryl or heterocyclic group, each being  optionally
substituted with one or more substituent selected from the group consisting
of  halogen atom or (CI-C6)-alkoxy or (Ci-C6)-haloalkoxy groups- A
preferred halogen atom  that is a subslint tent on R4 is fluorine- A
preferred alkoxy group that is a substiintent on  R4 is a methoxy group. A
preferred haloalkoxy group that is a sustitutent on R4 is a  polyhaloalkoxy
group, most preferabIy a trifluoroethoxy group. A pre ferred aryl group
that R4 represents is a phenyl group. A preferred heterocyclic group that
R4 represents is  a bicyclic heterocyclic group- More preferably R4
represents a bicyclic heteroaryI group,  most prefereably a 2,3 -d ihydro-
1,4- benzodioxi nyl group. Also preferred is where R4 represents an aryl or
heterocyclic group, substituted  with one or more substituent selected from
the group consisting of (CI-C6)-haloalkoxy,  alkoxyalkyl,
(Cj-C6)-aminoalkyl, (Cl-C6)-alkylamino-(Ci-C6)-alkyl, acylarnino,
am.inosulphonyl, (Cj-C6)-alkyIaminosulphonyl, cyano,
(C'i-C6)-alkoxycarbonyl, (Cj-Cs)- alkylearbonyl, alkylcarbonylalkyl,
lornryl, alkanoyloxyaikyl, (Cr-C6)- alkylaminocarbonylamino,
(CL-C6)-alkylsulphinyl, (C1-C6)-alkylsulphonyl, and N, N-di-
(Ci-C6)-alkylaminosulphonyl groups. A prefereably represents a bond- a is
prefereably 1. f=. 0 7 DEC 2006  -i4 Also preferred are compounds of
formula I wherein, simultaneously, R represents  a hydrogen orhalogent atom
or (Ci-C6)-alkoxy, (Ct-C6)-haloalkoxy, N,N-di-(C1-C6)- aminocarbonyln or
cyatro group; RI represents is a hydrogen atom, Q represents -C(O)- or
-CI1(OR2)- where R2 represents a hydrogen atom or (C i-C6)-alkyl,
(C2-C6)-alkenyl, (C2- C6)-alkynyl, -C(O)- (C]-C(,,)-alkyl,
-C(0)0-(Ct-C6)-alkyl, -C(O)NR7R3 or -C(S)NR7R8  wherein R7 and Rs are
independently hydrogen or (Ci-C6)-alkyl group; R3 represents a  hydrogen
atom or a (Ci-C6)-alkyl, (C2-C6)-alkenyl, (CZ-C6)-alkynyI, cycloalkyl, aryl
or  heterocycle group; R,i represents are an aryl or heterocyclic group,
each being optionally  substituted with one or more substitutnt selected
from the group consisting of halogen  atom or (Ci-C6)-aikoxy or (C 1
-C6)-haloalkoxy groups; A represents a bond; and n =2_ Also preferred are
compounds of formula 1 represented by the formula  



Compounds of formula I can be separated into diastercomeric pairs by, for
example, by separation by TLC. These diastereomeric pairs are referred to
herein as  diasterooisomer with upper TLC RI; and diastereoisomer with
lower TI.C Rf. The  diastereoisomers can further be enriched for a
particular enantiomer or resolved into a  single enantiomer using methods
well known in the art, such as those described herein. SYNTHESIS OF TILE
COMPOUNDS OF THE INVENTION The compounds of the invention are generally
prepared according to the lollowing  schemes: C R 0 Ra Scheme I 0 R li::;7
N 11 p. CHO + HN N-S  R ~--~  R (1) R ^`R a (2) R (5) (q)  a Hp R9 d R,
NNB -B  R R (1,R2=Hl (sy  Groups B. R are the same as groups A-Rd, and (R+
R1) respectively, as given in the  general formula I_ R2 and R3 are the
same as given in the general formula and Ra is a 6 7 DEC 2006  -15 lower
alkyl group Starting material (I) is treated with a base, preferably
potassium tert-butoxide,  followed by alkylation with 2-bromoacelaldehyde
dialkyl ace tal or other carbonyl  protected 2-haloacetaldchyde (e.g., the
Ra alkyl groups can also be joined in a cycle to  give a dioxolane or
dioxane ring). Other a]Lernative and appropriate bases to carry out the
condensation include lithium amides, sodium hydri de, sodium hydroxide,
polassiurn  hydroxide, potassium carbonate, cesium carbonate and the like
with the aid or not of  phase transfer catalysts The reac[ion is preferably
carried out in a solvent such as dime thy] sulphoxide or  toluene at a
temperature of 0C to reflux. The use of3-bromopropionaldehyde dialkyl
acetal or other carbonyl pro tected 3- halopropioualdehyde allows to
obtain, by following the same reaction conditions  



described above in Scheme 1, compound I having n = 2 as foreseen in the
general  formula. Treatment of (2) with an acid, such as hydrochloric acid
or p-toluene-sulphonic  acid or trifluoroacetic acid in a suitable organic
solvent, achieves aldehyde (3). Generally,  the reaction is conducted in a
protic solvent, such a mixture of aqueous acid and acetone  or
tetrahydrofuran, at temperatures of from about 5  to 75  C preferably at
ambient  temperature. A preferred and alike method consists of carrying out
the reaction in a  mixuture of aqueous trifluoroacetic acid in a
chlorinated solvent at ambient temperature. Aldehyde (3) is coupled with
the desired aryl piperazine (4) by reductive  amination procedure to
prepare (5)_ The reaction is preferably conducted at ambient  temperature
in a non-reactive solvent such as dichloroethane or methylene chloride or
chloroform in the presence of sodium triacetoxyborohydride and is
substantially complete  in one to 24 hours (see for example A_ F_
Abdel-Magid, et al., J. Org_ Chem" 61, 3849 (] 996)) or it can be conducted
in a protic solvent (e-g., methanol) with the aid of sodium
cyanoborohydride optionally in the presence of molecular sieves. Reduction
of (5) to the alcohol (I) is readily accomplished using a reducing agent
such as sodium borohydride or, diisobutylaluminum hydride or other aluminum
or boron  hydride or other reduction method to carry out the conversion
ketone to alcohol very well  known to those skilled in the art, to prepare
the hydroxy compound (1). The reaction is  preferably conducted in an
organic solvent such as methanol or methylene chloride or  letrahydrofuran
at temperatures of from about -20  C to ambient temperature. 0 7 DEC 2006
-16 Scheme 2  O R  HP n3 + A M N]  H3C 110 (6) (7) Starting material (I) is
either commercially available or can be prepared by  coupling the proper
Weinreb amide (6) [See Nahm and Weinreb, Tetrahedron Lett., 22,  3815,
(1981)] with (7), as described in Scheme 2 above, where M is ametallic
salt, such  as lithium or magnesium halide. The reaction is preferably
carried out under nitrogen atmosphere, in an aprotic  



solvent, such as lelrahydrofuran, at ambient or lower temperatures down to
78C.  Alternatively an ester of structure R]COOalkyl canbe treated with a
substituted benzylmagnesium chloride or benzylmagnesium bromide or lithium
derivative under  standard conditions well known in the art In provide the
ketone of structure (1). An alternative route to obtain compounds (1)
consists in reacting the appropriate  arylaldehyde with an alkylnitro
derivative in a nitroaldol fashion, dehydration of the  resultant nitro
alcohol followed by double bond reduction afford a 2-nilro(2-Ak)- phenethyl
derivative, which can undergo Nefreaction to yield the wished keto
derivative  1. This kind of pathway is well documented in the experimental
part and in the literature Preferred and alike way of synthesis of (I) is
the palladium catalysed coupling of  an acyl halide with a compound (7)
where M is Zn halide. More specireal ly, the compounds of formula (5) can
be prepared following the  procedure described in Scheme 3. All
subslituents, unless otherwise indicated, are as  previously defined. The
reagents and starting materials are readily available to one of  ordinary
skill in the art. -- - ----- ---- --------- --- 0 7 DEC 2006  -17 Scheme 3
0  C^CI SlepA Step 8 Step C  Et (U) R 0, 0 1~ El (9)  HN N'8 ^ ~' ^ 'J (4)
I y I Step D -e  R ^ R (10) (5)  In Scheme 3, step A, for example,
cyclohexanecarbonyl chloride is added to a  mixture of the suitable
benzylzinc chloride or bromide and a proper palladium catalyst,  



e, g,, dichlorobis(triphenylphosphine)-palladium (11) stirred at 0C in a
solvent such as  telrahydrofuran. Aflerwards, slirrhrg is continued at.
ambient temperature for 4-24 h- Then  the reaction is quenched for example
with an aqueous saturated solution of ammonium  chloride. Usual work-up
procedure by extraction provide the ketone (8). Ketone (8) can  be purified
by techniques well known in the art, such as flash chromatography on silica
gel with a suitable eluent, such as ethyl acelate/hexane to provide the
purified material_  Allernatively, the crude ketone (8) can be carried onto
step B. In Scheme 3, step B, ketone (8) is alkylated with bromoacetaldehyde
diethyl  ace tai under conditions well known in the art to provide compound
of structure (9). For  example, ketone (8) is dissolved in a suitable
organic solvent, such as dimethyl  sulphoxide or toluene and treated with a
slight excess of a suitable base, such as  potassium tert-butoxide_ The
reaction is stirred for about 15 to 30 minutes at a  temperature of between
0C and the reflux temp. of the solvent and bromoacetaldehyde  diethyl ace
Lai is added dropwise to the reaction. One of ordinary skill in the art
would  readily appreciate that bromoacelaldchyde dimethyl acetal,
bromoacetaldehyde ethylene  acetal and the like may be used in place of the
corresponding diethyl ace[al_ In Scheme 3, step C, compound (9) is
hydrolyzed under acidic conditions to  provide aldehyde (10) in a manner
analogous to the procedure described in Scheme 1.  More specifically, for
example, compound (9) is dissolved in a suitable organic solvent,  such as
dichloromethane and treated with a suitable acid, such as aq.
trifluoroacetic acid. O 7 DEC 2006  -18 The reaction mixture is stirred for
about 1 to 6 hours at room temperature. The reaction  mixture is then
diluted with the same solvent, washed with brine, the organic layer is
separated, dried over anhydrous sodium sulphate, filtered and concentrated
under vacuum  to provide aldehyde (10)- Aldehyde (10) can be purified by
lechniques well known in the  art, such as flash chromatography on silica
gel wills a suitable eluent, such as ethyl  acetate/hexane. Allernatively,
crude aldehyde (10) can be used directly in slep D. In Scheme 3, slep 1),
aldehyde (10) is reductively aminaled, under conditions well  known in the
art, with piperazine (4) to provide the ketone (5) in a manner analogous to
the procedure described in Scheme I. More specifically, for example,
aldehyde (10) is  dissolved in a suitable organic solvent, such as
methylene chloride. To this solution is  added about 1.05 or more
equivalents of piperazine (4) - Acetic acid may optionally be  



added to aid in dissolution of the piperazine (4). Then about 1.4 to i .5
equivalents of  sodium triacetoxyborohydride is added and the reaction is
stirred at room temperature for  about 3 to 5 hours. The reaction is then
quenched by addition of a suitable base, such as  aqueous sodium carbonate
or hydroxide to provide a p1-1 of about 8 to about 12. The  quenched
reaction is [ben extrac led with a suitable organic solvent, such as
methylene  chloride. The organic extracts are combined, washed with brine,
dried, fiIlered and  concentrated under vacuum to provide the compound of
formula (5). This material can  then be purified by techniques well known
in the art, such as flash chromatography on  silica gel with a suitable
eluent, such as ethyl acelate/petroleum ether orhexane. 0 H Ho R3 Scheme 4
0 R3  GF Step A Step 8 AM [1J  (11) R (12) R (13) R X (15} Step C  o R' 0
Ry  0 Ri i /-\ N N-8 Sty ep E _ Step ^ I  r-\ I HO R (5) HR H-B (' R  R (3)
(14)  (4) Alternatively, compounds of structure (5) can be prepared
following the procedure  described in Scheme 4. All substituents, unless
otherwise indicated, are defined 0 7 DEC 2096  -19 previously. The reagents
and starting materials are readily available to one of ordinary  skill in
the arL In Scheme 4, step A, aldehyde (11) is combined with a suitable
organornetallie  reagent (12) under conditions well known in the art to
provide alcohol (13). Examples of  suitable organomelallic reagents include
Grignard Reagents, alkyl lithium reagents, alkyl  zinc reagents, and the
like. Grignard Reagents are preferred. For examples of typical  Grignard
Reagents and reaction conditions, see J. March, "Advanced Organic
Chemistry- Reactions, Mechanisms, and Structure", 2nd Edition, McGraw-Hill,
pages 836-841  



(1977). More specireal ly, aldehyde (11) is dissolved in a suitable organic
solvent, such as  tetrahydrofuran or toluene, cooled to about -5 C and
treated with about I.1 to 1.2  equivalents of a Grignard reagent of formula
(12) wherein M is MgCI or Mgl3r. The  reaction is stirred for about 0.5 to
6 hours, then quenched, and alcohol (13) is isolated by  well-known work-up
procedure. In Scheme 4, step 13, alcohol (13) is oxidized under standard
conditions well know  in the an, such as those described by J. March,
"Advanced Organic Chemistry: Reactions,  Mechanisms, and Structure", 2nd
Edition, McGraw-Hill, pages 1082-1084 (1977), to  provide ketone (1).
(Ketone (I) is the starting material used in Scheme 1 above.) The oxidation
can also be performed using standard Swern Oxidation conditions  which are
well known to one of ordinary skill in the art (Marx; Tidwell - J_ Org.
Chem.  49,788 (1984) , or the alcohol (13) is dissolved in a suitable
organic solvent, such as  methylene chloride, the solution cooled with a
wet ice-acetone barb, and treated with 2S  to 3.0 equivalents of dimethyl
sulphoxide. After stirring for about 30 minutes, the reaction  is then
treated with about l_8 equivalents of P2O5_ The reaction is stirred for
abou13 hours  and then, preferably, treated over about 30 minutes with
about 3.5 equivalents of a  suitable amine, such as trielhylanrine. The
cooling bath is then removed and the reaction  is stirred for about 8 to 16
hours. The ketone (1) is then isolated by standard extraction  techniques
well known in the art. In Scheme 4, step C, ketone (1) is treated with a
suitable base followed by  addition of the alkene (15), wherein Xis a
suitable leaving group, to provide compound  (14). For example, ketone (1)
is combined with an excess of alkene (I5) in a suitable  organic solvent,
such as tetrahydrofuran, and cooled with a wet ice ace lone bath.  Examples
of suitable leaving groups are Cl, Br, 1, losylale, mcsylate, and the like-
Preferred leaving groups are Cl and Dr. About 1.1 equivalents of a suitable
base is added 0 7 DEC 2D0G  -20 and the re action is allowed to stir for
about 2 hours at room temperature. Examples of  suitable bases are
potassium tort-butoxidc, sodium hydride, NaN(Si(CH3)3)2, LDA,
KN(Si(CH3)3)2, NaNli2, sodium cthoxidc, sodium methoxide and the like-
Potassium tert- bu toxid e is the preferred suitable base- The reaction is
then quenched with aqueous acid  and compound (14) is isolated by usual
work-up procedure. In Scheme 4, step D, compound (14) is treated with a
suitable oxidizing agent to  



provide aldehyde (3). (Aldehyde (3) is also prepared in Scheme 1) Examples
of suitable  oxidizing agents are ozone. NaIO4/Osmitun catalyst, and the
like. Ozone is the preferred  oxidizing agent. Examples of suitable
oxidizing reagents and conditions are descri bed by  1. March, "Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure", 2nd  Edition,
McGraw-Hill, pages 1090-1096 (1977). For example, compound (14) is
dissolved in a suitable organic solvent, such as  methanol, a small amount
of Sudan III is added, and the soluti on is cooled to about -20  C. Ozone
is bubbled into the solution for about 4 hours until the pink color turns
to a  pale yellow color. Then a reducing agent such as Mee S or tri
butylphosphine is added.  Concentration provides the intermediate dimethyl
acetal of aldehyde (3). This dime thy]  ace [at is readily hydrolyzed under
standard acidic conditions to provide aldehyde (3).  Alternatively, direct
acidic work-up of the crude reaction mixture provides aldehyde (3).
Alternatively, aldehyde (3) can be obtained directly by ozonolysis of (14)
in a non-acetal  forming solvent, such as methylene chloride. In Scheme 4,
step E, aldehyde (3) is reductively aminated under conditions  analogous to
those described above in Scheme 3, step D, to provide compound (5).
(Compound 5 is also prepared in Scheme 1) Scheme 5 O Ra ^ RO  Step A Step B
CHO 61:~_ N -B I R, N11 -B  R (3) HN -B R R {4) (T3) (5)  Scheme 5 provides
an alternative synthesis for the preparation of ketone (5). All
substituents, unless otherwise indicated, are as defined previously- The
reagents and starting materials arc readily available to one of ordinary
skill in the art. In Scheme 5, step A, aldehyde (3) is condensed with
piperazine (4) under standard - - -------- ------ - - - - - -  0 7 DEC 2006
-21 conditions well known in the an to provide the enamine (15). For
example, about 1.05  equivalents of aldehyde (3) dissolved in a suitable
organic solvent, such as isopropyl acetate  or isopropanol, is added to
neat piperazine (4), free base. Additional organic solvent is added  



to produce a slurry and the reaction is stirred for about 1 to 2 hours. The
enamine (15) is then  isolated by standard techniques, such as collection
by filtration. In Scheme 5, step B, the enamine (15) is hydrogenated under
conditions well known  to one of ordinary skill in the art to provide
compound (5)_ For example, enamine (15) is  combined with a suitable
organic solvent, such as isopropyl alcohol and a catalytic amount of  5%
palladium on carbon in a Parr bottle. The mixture is placed under 50 psi of
hydrogen and  shaken for about 2 days at room temperature. The slurry is
then filtered to remove catalyst  and the filtrate is concentrated to
provide compound (5). Scheme 6 0 Ra HO R3 -O R9  ^----Ra - d-R, R2 ^-Ra
^-Re O-Rs ^-Ra (z) (16) I ,- f (17)  R R R  H N NB ) R R JL(R2notH  For the
synthesis of compounds I where R2 is different than H, the method given in
Scheme 6 is used, Intermediate ketone (2) is reduced with the same
reduction methods used  above in scheme 1 for compound (5) affording
intermediate (16), which is etherified by  reaction with a base, for
example NaH or potassium tert-butoxide or NaNH2 or LiNH2 or  others in a
suitable solvent e.g. tetrahydrofuran, affording the alkoxide, which is
then reacted  in situ with the proper R2-X with X leaving group (halogen or
mesyl ate or tosylate) and R2 =  lower alkyl at a temperature of from 0C to
the reflex temperature. The obtained compounds  { 17) can undergo the same
reactions descri bed in scheme 1 affording product I with R2 not H.
Alternatively, compounds of formula I where R2 is not a hydrogen atom, can
be  obtained by alkylating compounds of formula I where R2 = H with the
same methods 0 7 DEC 2006  -22 described above for alkylaling compound 16,
limiting this procedure to the alkylatiou  with very reactive halogenide or
mcsylalellosylate (e.g benzyl bromides) which can read  under
timeftemperature controlled reaction condition, preferably at r.t. Scheme 7
describes a double functionalizalion approach to the synthesis of  



Compound (I). This kind of approach can be useful for the synthesis of
libraries of compounds (1) introducing different piperazine moieties and
different R3 groups at the -- same time. Compounds of formula (1), where R2
represents -C(O)Alk, -C(O)OAlk, - C(O)NR7R or -C(S)NR-jRs can be obtained
by alkylation or addition reactions starting  from compounds of formula (I)
where R2 = H- These kinds of reactions can be carried  out using proper
acyl halides, alkyl chloroformales, isocyanates or isolhiocyanates in
methylene chloride, pyridine or DMF, optionally in the presence of a base
such as TEA or  Nall, or alternatively (e.g.. for isolhiocyanates) of an
acid such as trifluoroacctic acid, at a  temperature range of r- t. - 80C.
---------- ----------- -- a 7 DEC 2006  -23 Scheme?  ~/ ~/ .cxr ~ ~ .cNz  x
CH CH (19) (20) cH^ (21)  C cH ^ ^ o k: ~--~ ^ O K. (22) (23) (4) R. R.
TFA. I CH,%-liiO 50% / CHO  CN (26)  yH N-B ^N.B  CN [27]  NIJ B i - IIN
CHO (25) Ra  a  CN c,F~ (28)  B 



~N  Nj CN  R, ^H (1) (19} In scheme 7 groups B and R are the same as groups
A-R4, and (R+ Ri)  respectively, as given in the general formula 1; R2 and
R~ are the same as given in the  general formula and R. is a lower alkyl
group or the two R. groups are linked forming a  1,3-dioxolanyl or
1,3-dioxanyl group. A proper commercial benzyl derivative (with X - halogen
or  melhanesulphonyloxy ^r p-loluenesulphonyloxy groups) can be reacted, as
well known to  those skilled in the art, to afford the benzyi cyanide (19)-
These reaclant_s can be  converted following known alkyla[ion methods into
compounds (20) or (28) respectively  reading them with ally! halogenides
(or allyl mesylates or losylates) or ei  07DEC2066 -24- haloalkylaldchydes
in their carbonyl protected form (acelals or dioxolanyl derivatives or
other). These alkylation reactions can he carried out by the use of bases
to generate the  reaclive benzyi carbanions. Example of used bases are
lithium diisopropylamide (LDA)  or ter[-butyl lithium or NaH or potassium
tert-bu lox ide or sodium amide or potassium  amide or others in a proper
solvent such as TI-IF or Et20 or DMF or other at a temperature  ranging
from -78C to the reflux temperature. A preferred method ofalkyl ation
includes  the use of hindered bases such as LDA in the presence of
hexamethyl phosphorous  triamide or DMPU at -78C - r_t. Compounds (20) can
be in turn reduced by the use of diisobutylaluminum hydride  (D1]3AL-H) in
a proper solvent (toluene, DMF, CHZCI2 or other) al a temperature ranging
from -7BC to the rellux of the solvent. The so obtained aldehydes (21) are
then carbonyl  protected following methods very well known to those skilled
in the art to give compounds (22), which can be catalytically osmiiated (C-
P_ Forbes J.C.S. Perkin Trans 1,  1979, 906-910) or undergo ozmnolysis to
afford compounds (23) - Compounds (23) can be  reductively aminated as
described above to afford compounds (24). Deproteclion by  common methods
leads to the aldehydes (25). Compounds (25) can be alternatively obtained
from compounds (20) applying the  



osmilation or ozonolysis procedure on them. The cyanopropionaldehydes (26)
thus  obtained are then reductiveIy aminated to compound (27)_ Repealing
the DIBAI. H  reduction described above on these compounds affords the
aldehydes (25). Compounds (26) are also easily obtained from compounds (28)
by simple  deprotection of the carbonyl functionality. The reaction of R1-M
(where M is a metallic salt, such as lithium or magnesium  halide) with
compounds (25) afford compounds (I). A large number of organometallics
such as lithium or magnesium derivatives are commercially available or
easily prepared  and can be reacted in a proper solvent such as THE or Ei20
or others at -78C - reflux.  Stereocheni tr-v In Schemes 1, 6 and 7,
compounds I are obtained in synlanti mixture of  diastereoisomers with
ralio depending on the reaction condition used- The  diaslereoisomers can
be separated by usual techniques known to those skilled in the art
including fractional crystallization of the bases or their salts or
chromatographic  techniques such as LC or flash chromatography. For both of
the diastereoisomers, the (+) ------ 9'7 DEC 2006  -25 enantiomer of
formula la can be separated from the (-) enantiomer using techniques and
procedures well known in the an, such as that described by J_ Jacques, et
aL,  "Enanliomers, Racemales, and Resolutions", John Wiley and Sons, Inc_,
1981. For  example, chiral chromatography with a suitable organic solvent,
such as  ethanollacetonitrile and Chiralpak Al) packing, 20 micron can also
be utilized to effect  separation of the enanliomers. The free bases of
formula i, their diastereoisomers or enanliomers can be  converted to the
corresponding pharmaceutically acceptable salts under standard  conditions
well known in the art. For example, the free base of formula I is dissolved
in a suitable organic solvent, such as methanol, lrealed with one
equivalent of malcie or oxalic  acid for example, one or two equivalents of
hydrochloric acid or methanesulphonic acid  for example, and then
concentrated under vacuum to provide the corresponding pharmaceutically
acceptable salt. The residue can then be purified by recrystallization
from a suitable organic solvent or organic solvent mixture, such as
methanol Idi ethyl  ether 



The N-oxides of compounds of formula I can be synthesized by simple
oxidation  procedures well known to those skilled in the art. The oxidation
pro cedure described by  P. Brougham of ct (Synthesis, 10 15-1017, 1987),
allows the two nitrogen of the piperazinc ring to be differentiated,
enabling both the N-oxides and NN'-dioxide to be  obtained. Combination
treatments In certain embodiments, disorders of the urinary tract are
treated by administering  a compound of formula I in combination with an
additional 5-HTIA antagonist or an  antagonise of one or more additional
class of receptors. In preferred embodiments a  compound of formula I is
administered in combination with an antagonist of an al- adrenergic, or
muscarinic receptor. In further embodiments, lower urinary Iraet disease is
treated by administering a  compound of formula I in combination with one
or more inhibitor of the cyclooxygenase  enzyme, which may inhibit both COX
I and COX2 isozymes or which may, alternatively,  be selective Ibr COX2
isozyme, and NO donor derivatives thereof. Examples of antimuscarinic drugs
for administration in combination with a  compound of formula I are
oxybutynin, tolterodine, darifenacin, and temiverine. .~.. ___ 0 7 DEC 2006
-26 A compound of formula I may be administered in combination with
al-adrenergic  antagonists, for the therapy of lower urinary tract
symptoms, whether or not these are  associated with BPH_ Preferred caI
-adrenergic antagonists suitable lnr administration in  combination with a
compound of formula I are, for example, prazosin, doxazosin,  terazosin,
alfuzosin, and tamsulosin. Additional aI-adrenergic antagonists suitable
for  administration is combination with a compound of formula I are
described in U.S. Patents  No. 5,990,114; 6,306,861; 6,365,591; 6,367,909;
and 6.403,594. Examples of 5-FIT IA antagonists that may be administered in
combination with a  compound of formula I are found in Leanardi et al., J
Pharmacol. Exp. Ther. 299: 1027- 1037, 2001 (e.g., Rec 15/3079), U.S_
Patent No_ 6,071,920, other phenylpiperazine  derive lives described in WO
99/06383 and pending U_S_ Patent Applications Serial No- 10126 6,0 9 8 and
10/266,10411 led on October 7, 2002. Additional S-I-IT1A antagonists
include DU-125530 and related compounds described in U.S. Patent No.
5,462,942 and  



roba}zotan and related compounds described in WO 95111891. Examples of
selective COX2 inhibitors that may be administered in combination  with a
compound of formula I are, without limitation, nimesulide, meloxicam,
rofecoxib,  celecoxib, parecoxib and valdecoxib. Additional examples of
selective COX2 inhibitors  are described, without limitation, in US
6,440,963. Examples of non-selective COXI- COX2 inhibitors are, without
limitation, acetylsalicylic acid, niflumic acid, flufenamic  acid,
enfenamic acid, meclofenamic acid, tolfenamic acid, thiaprophenic acid,
ibuprofen,  naproxen, keloprofen, flurbiprofcn, furprofen, indomethacin,
acemethacin, proglumethacin, ketorolac, diclofenac, etodolac, sulindac,
fentiazac, tenoxicam,  lornoxicam, cynnoxicam, ibuproxam, nabumetone,
tohnetin, amtolmetin_ Accordingly,  each of the foregoing are non-limiting
examples of COX inhibitors that may be  administered in combination with a
compound of formula 1. Examples of derivatives of COX inhibitors that may
be administered in  combination with a compound of formula I are
derivatives of COX inhibitors bearing  nitrate (nitrooxy) or nitrite
groups, such as those given, for example, in WO 98109948,  able to release
NO in vivo. Pharmaceutical Compositions The invention further provides
pharmaceutical compositions comprising a - - - ----- ----- o r DEC pnng
-27 compound of formula I or an enanliomer, diaslercomer, N-piperazine
oxide, crystalline  form, hydrate, solvate, active metabolite or
pharmaceutically acceptable salt of the  compound. The pharmaceutical
composition may also include optional additives, such as  a
pharmaceutically acceptable carrier or diluent, a flavouring, a sweetener,
a preservative,  a dye, a hinder, a suspending agent, a dispersing agent, a
colorant, a disintegrator, an  excipient, a diluent, a lubricant, an
absorption enhancer, a bactericide and the like, a  stabiliser, a
plasticizer, an edible oil, or any combination of two or more of said
additives. Suitable pharmaceutically acceptable carriers or diluents
include, but are not  limited to, ethanol, water, glycerol, aloe vera gel,
allantoin, glycerine, vitamin-A and E  oils, mineral oil, phosphate
buffered saline. PPG2 myristyl propionate, magnesium  carbonate, potassium
phosphate, vegetable oil, animal oil and solketal_ 



Suitable binders include, but are not limited to, starch, gelatine, natural
sugars  such as glucose, sucrose and lactose, corn sweeteners, natural and
synthetic gums such as  acacia, tragacanth, vegetable gum, sodium alginate,
carboxymethylcellulose, polyethylene  glycol, waxes and the like. Suitable
disintegrators include, but are not limited to, starch such as corn starch,
methyl cellulose, agar, bentonite, xanthan gum and the like Suitable
lubricants include, but are not limited to, sodium oleate, sodium stearate,
magnesium stcarate, sodium benzoate, sodium ace late, sodium chloride and
the like.  Suitable suspending agents include, but are not limited to,
bentonite_ Suitable dispersing and suspending agents include, but are not
limited to, synthetic  and natural gums such as vegetable gum, lragacan th,
acacia, alginale, dcxtran, 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, Unit Rosa e forms 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 --- -------- ------
0 7 DEC 2006  -28 forms may be used for oral, parenteral, intranasal,
sublingual or reetal 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 dosage-,
therefore the preferred dosage forms are  tablets, pills and capsules.
However, parenteral preparations are preferred too. Solid unit dosage forms
may be prepared by mixing the active agents of the  present invention with
a pharmaceutically acceptable carrier and any other desired  additives as
described above. The mixture is typically mixed until a homogeneous  



mixture of the active agents of the present invention is obtained and the
caner and any  other desired additives are formed, i.e. the active agents
are dispersed evenly throughout  the composition. In this case, the
composition can be formed as dry or moist granules. Dosage Forms can be
formulated as, for example, "immediate release" dosage  lbrms. "Immediate
release" dosage forms are typically formulated as tablets that release  at
least 60%-40% of the active ingredient within 30-50 min when tested in a
drug  dissolution test, e.g., U.S_ Pharmacopeia standard <711>. In a
preferred embodiment,  immediate dosage forms release at 75% of active
ingredient within about 45 min. Dosage forms can also be formulated as, for
example, "controlled release" dosage  forms_ "Controlled," "sustained,r
'extended" or "time release" dosage forms are  equivalent terms that
describe the type of active agent delivery that occurs when the  active
agent is released from a delivery vehicle at an ascertainable and
manipulatable rate  over a period of time, which is generally an the order
of minutes, hours or days, typically  ranging From about sixty minutes to
about 3 days, rather than being dispersed  immediately upon entry into the
digestive tract or upon contact with gastric fluid- A  controlled release
rate can vary as a function of a multiplicity of factors. Factors
influencing the rate of delivery in controlled release include the particle
size,  composition, porosity, charge structure, and degree of hydration of
the delivery vehicle  and the active ingredient(s), the acidity of the
environment (either internal or external to  the delivery vehicle), and the
solubility of the active agent in the physiological  environment, i.e_, the
particular location along the digestive tract. Typical parameters for
dissolution test of controlled release forms are found in U.S. Pharmacopeia
standard  <724>. Dosage forms can also be formulated to deliver ac live
agent in mulliphasic stages 0 7 DEC 2006  -29 whereby a first fraction of
an active ingredient is released at a first rate and at least a  second
fractions of active ingredient is released at a second rate- In a preferred
embodiment, a dosage form can be formulated to deliver active agent in a
biphasic  manner, comprising a first "immediate release phase", wherein a
fraction of active  ingredient is delivered at a rate set forth above for
immediate release dosage forms, and a  second "controlled release phase,"
wherein the remainder of the active ingredient is  released in a controlled
release manner, as set forth above for controlled release dosage  



forms Tablets or pills can he coated or otherwise prepared so as to form a
unit dosage  form that has delayed and/or sustained action, such as
controlled release and delayed  release unit dosage forms- For example, the
tablet or pill can comprise an inner dosage  and an otter dosage component,
the latter being in the form of a layer or envelope over  the former- The
two components can he separated by an enteric Iayer which serves to  resist
disintegration in the stomach and permits the inner component to pass
intact into the  duodenum or to he delayed in release. Biodegradable
polymers for controlling the release of the active agents include,  but are
not limited to, polylac tic acid, polyepsilon caprolaclone,
polyhydroxyhutyric acid,  polyorthoesters, polyacelals, 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 manni tol
solutions may he 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 loo_  Transderial forms may be a
diffusion transderrnaI system (transderrnal patch) using  either a fluid
reservoir or a drug-in-adhesive matri x system. Other transdermal dosage
forms include, but are not limited to, topical gels, lotions, ointments,
transmucosal  systems and devices, and ionlophoretic (electrical diffusion)
delivery systems.  Transdermal dosage forms may be used for delayed release
and sustained release of the  active agents of the present invention. 0 7
DEC taus  -30 The pharmaceutical compositions and unit dosage forms of the
present invention  for parenteral administration, and in particular by
injection, typically include a  pharmaceuticalIy acceptable carrier, as
described above. A preferred liquid carrier is  vegetable oil. Injection
may be, for example, intravenous, epidural, intrathecal,  intramuscular,
intraluminal, intralracheal or subcutaneous. 



The active agents can also be administered in the form of liposome delivery
systems, such as small uniIamellar vesicles, large unilamellar vesicles and
multilamellar  vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol,  slearylamine or phosphatidylcholines.
The active agents of the present invention may also be coupled with soluble
polymers such as targetable drug carriers. Such polymers include, but are
not limited to,  polyvinylpyrrolidone, pyran copolymers,
polyhydroxypropylmethaerylamidophenol,  polyhydroxyethylaspartanridophenol,
and polycthylenoxypolylysine substituted with  palmitoyl residues.
Administration  The pharmaceutical composition or unit dosage forms of the
present invention  may be administered by a variety of routes, such as the
oral and enteral, intravenous,  intramuscular subcutaneous, transdermal,
transmucosal (including rectal and buccal) and  by inhalation routes. Oral
or transdermal routes are preferred (e.g., solid or liquid  formulations or
skin patches, respectively). The pharmaceutical composition or unit dosage
forms comprising an effective  amount of the present invention may be
administered to an animal, preferably a human, in  need of treatment of
neuromuscular dysfunction of the lower urinary tract described by E.  J.
McGuire in "Campbell's UROLOGY", 5" Ed., 610-638, 1986, W.B. Saunders
Company, and patients affected by any physiological dyslunction related to
impairment  of 5-HT1A receptor function. Such dysfunctions include, without
limitation, central- nervous-system disorders such as depression, anxiety,
eating disorders, sexual  dysfunction, addiction and related problems. As
used herein, the term "effective amount" refers to an amount that results
in  measurable amelioration of at least one symptom or parameter of a
specific disorder. In a  preferred embodiment, the compound treats
disorders of the urinary tract, such as urinary  urgency, overactive
bladder, increased urinary frequency, reduced urinary compliance - -- -
----------------------  0 7 DEC 2005  -31 (reduced bladder storage
capacity), cystitis (including interstitial cystitis), incontinence,  urine
leakage, enuresis, dysuria, urinary hesitancy and difficulty in emptying
the bladder,  or central nervous system disorders due to sero tonergic
dysfunction (such as anxiety,  



depression, hypertension, sleep/wake cycle disorders, feeding behaviour,
sexual function  and cognition disorders in mammals (particularly a human)
associated to stroke, injury,  dementia and due to neurological
development, disorders from hyperactivity related to an  attention deficit
(ADHD), drug addiction, drug withdrawal, irritable bowel syndrome. The
pharmaceutical composition or unit dosage form of the present invention may
be administered according to a dosage and administration regimen defined by
routine Les ling in the light of the guidelines given above in order to
obtain optimal activity while  minimising toxicity or side effects for a
particular patient. However, such fine tuning of  the therapeutic regimen
is routine in the Iight of the guidelines givcn herein The dosage of the
active agents of the present invention may vary according to a  variety of
factors such as underlying disease conditions, the individual's condition,
weight, sex and age, and the mode of administration. An effective amount
for treating a  disorder can easily be determined by empirical methods
known to those of ordinary skill  in the art, for example by establishing a
matrix of dosages and frequencies of  administration and comparing a group
of experimental units or subjects at each point in  the matri x, 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 [hat 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 symp loins
of dysuria  simultaneously, such as, for example, urgency and excessive
frequency of urination or  both, and these may be reduced using the methods
of the present invention- In the case of  incontinence, any reduction in
the frequency or volume of unwanted passage of urine is  considered a
beneficial effect of the present method of treatment. The amount of the
agent to be administered can range between about 001 and  about 25
mg/kg/day, preferably between about 0.1 and about 10 mg/kg/day and most
preferably be tween 0.2 and about 5 mg/kg/day, It will be understood that
the 0 7 DEC 2006  -32 pharmaceutical formulations of the present invention
need not necessarily contain the  



entire amount of the agent that is effective in treating the disorder, as
such effective  amounts can be reached by administration of a plurali ty of
doses of such pharmaceutical  formulations In a preferred embodiment of the
present invention, the compounds are formula led  in capsules or tablets,
preferably containing 50 to 200 mg of the compounds of the  invention, and
are preferably administered to a patient at a total daily dose of 50 to 400
mg, preferably 150 to 250 mg and most preferably about 200 mg, for relief
of urinary  incontinence and dysfunctions under treatment with 5-HTIA
receptor ligand_ A pharmaceutical composition for parenteral administration
contains from about  0.01 % to about 100% by weight of the acti ve agents
of the present invention, based upon  100%weight of total pharmaceutical
composition. Generally, transdermal dosage forms contain from about 0,01 %
to about I00% by  weight of the ac live 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 more anlimuscarinic, u.t-adrenergic
antagonist,  5-I3T1A receptor antagonist, or COX inhibitors or NO releasing
derivatives thereof, for  the therapy of lower urinary tract symptoms.
Examples of antimuscarinics, ai-adrenergic  antagonists, 5-HT A receptor
antagonist, COX inhibitors and NO releasing derivatives  thereof are set
forth above, without limitation For combination treatment whore the
compounds are in separate dosage  formulations, the compounds can be
administered concurrently, or each can he  administered at separate
staggered limes- For example, the compound of the invention  may be
administered in the morning and the anti muscarinic compound may be
administered in the evening, or vice versa- Additional compounds may be
administered at  specific intervals too. The order of adminis[ration will
depend upon a variety of factors  including age, weight, sex and medical
condition of the patient; the severity and aetiology  of the disorders to
be treated, the route of administration, the renal and hepatic function of
the patient, the treatment history of the patient, and the responsiveness
of the patient. 0 7 DEC 2006  -33 



Determination of the order of administration may be fine-tuned and such
fine-tuning is  routine in the light of the guidelines given herein.
Uses-Methods or Treatment Without wishing to be bound by theory, it is
believed that administration ^f 5- HT1A receptor antagonists prevents
unwanted activity of the sacral reflex and/or cortical  mechanisms that
control micturition. Thus, iL is contemplated that a wide range of
neuromuscular dysfunclions of the lower urinary tract can be treated using
the compounds  of the present invention, including without limitation
dysuria, incontinence and enuresis  (overactive bladder). Dysuria includes
urinary frequency, nocturia, urgency, reduced  urinary compliance (reduced
bladder storage capacity), difficuIly in emptying the bladder,  i,e_ a
suboptimal volume of urine is expelled during micturiLion. Incontinence
syndromes  include stress incontinence, urgency incontinence and enuresis
incontinence, as well as  mixed forms of incontinence. Enuresis refers to
the involuntary passage of urine at night  or during sIeep. The compounds
of the invention may also be useful for the treatment of central  nervous
system disorders due to serotonergic dysfunction. The following examples
represent typical syntheses of the compounds of formula  1 as descri bed
generally above. These examples are illustrative only and are not intended
to limit the invention in any way. The reagents and starting materials are
readily available  to one of ordinary skill in the art. Example 1
1-[4-CyclohexyI-3-(2-fuorophenyl)-4-methoxybutyl]4-[2-(2,2,2- trifl uoro
cthoxy)-ph enyl] -p ip erazine I CCyclohexyl-2-(2-fluorophenyl)eLhanone
(Compound I a) To a mix Lure of36 ml oft-fluorobenzylzinc chloride (0.5 M
sol_ in TFIF) and  0.008 g of dichlorobis(Lriphenylphosphine)-palladium
(11) stirred at 0C was added  dropwise via a syringe 2-14 ml of
cyciohexanecarbonyl chloride. Afterwards, the reaction  mixture was stirred
at r.L for 4 h, quenched with an aqueous saturated solution of  ammonium
chloride (25 ml), extracted with 20 ml of EtOAc, which was dried (i1a2SD4)
and evaporated to dryness in vacuo affording 3.52 g of the title compound
as a crude,  which could be used in the following step without further
purification, IH-NMR (CDCI3, 6): 1.10-2.05 (m, l OH), 2.47 (tt, l H), 3.77
(s, 2H), 6.97-7.32 (m, 4H) 0 7 DEC 2006  -34 



4 Cyclohexyl-4-oxo-3-(2-fluorophenyl]-butyraldehyde diethyl acetal
(Compound ib)  A solution of 5.02 g of compound la in 136 ml of toluene was
heated at reflux  recoveri ng 35 ml of toluene by distillation to remove
water- Afterwards, 3,18 g of  potassium tert-butoxide was added and
stirring at reflux was continued for 30 min-; the  reaction mixture was
cooled to 80C and 4.27 ml of 2-bromoace taldehydc diethyl acetaI  was
added- After 18 h at rellux, the reaction mixture was cooled to r. L,
quenched with an  aqueous saturated solution of ammonium chloride (30 ml),
extracted with 30 ml of  EtOAc, which was dried (Na2SO4) and evaporated to
dryness in vacua giving a crude  which was purified by flash chromatography
(petroleum ether-EtOAc 92.5:7.5) affording  2.97 g of the pure title
product 'H-NMR (CDCI3, b): 1.00-2.10 (m, 1711), 2.20-2.52 (m, 2H),
3.30-3.72 (m, 4H), 4.25- 4.45 (m, 2H), 6.90-7.35 (m, 4H)
4-Cyclohexyl-3-(2-fluomphenyl)-4-hydroxybutyraldehyde diethyl ace tar upwcr
TLC Rf  diastercoisomer (Compound Ic)
4-Cyclohexyl-3-(2-fluorophenyl)-4-hydroxybulyraldehyde diethyl acetal lower
TLC Rf  diastercoisomer To a solution of 0.84 g of the compound 1 b in 25
ml of McOH stirred at 0C was added  0.095 g of NaBH4 and the mixture was
stirred at r.t. for 5 h. The solvent was evaporated  and the reaction crude
was Laken up with H2O (15 ml) and extracted with EtOAc (2 x  15m1).The
organic layer was separated, washed with brine (2 x ISml), dried (Na2SO4)
and  evaporated to dryness in vacuo to give a crude which was punted by
flash  chromatography (petroleum ether-ELOAc gradient from 92:8 to 85:15)
afforded  compound lc (upper RI) (0.56 g, 63 %) and the corresponding
compound with lower Rf  (4.8/0). TLC eluent petroleum ether-EtOAc 9:1.
Ic:'H-NMR (CDC13, c: 0.90-1.35 (m, 12H), 1.50-1,95 (m, 514 and OH),
2.00-2.10 (m,  21-1), 3-25-3.75 (m, 6H), 4.25 (t, 1H), 6.95-7.30 (m. 3H),
7.40-7.55 (m, 1H)  4yclohexyl-3-(2-fluoroolrcnvl)-4meLhoxybutyraidehyde
diethyl acetal (Compound ld] To a solution of 0.514 g of compound 1 c in 2
ml of anhydrous DMF stirred at r.t.  was added 0.091 g of 60% NaH. The
reaction mixture was stirred at rt. for I h, then Q 7 DEC 20CE  -35 0.142
ml of methyl iodide was added and the resulting mixture was stirred at r.t.
for 2 h.  Afterwards, the reaction mixture was poured into water (30 ml),
extracted with 2 x 20 nil  



of E[OAc, which was washed, dried (Na2SOa) and evaporated to dryness in
vacuo  affording 0.50 g of the title compound as a crude, which couId be
used in the following  step without further purification. 'H-NMR (CDC,3,
8): 0.90-1.40 (m, 12H), [50-1-90 (m, 511), 1.92-2.20 (m, 2H), 3-05 (t,
1H), 3.20 (s, 3H), 3-20-3.70 (m, 5H), 4.05-4 -18 (m, II4), 6.90-7.20 (m,
3H), 7-40-735 (m,  111)
4-Cyclohexyl-3-(2-lluorophenyl)-4-methoxvbutvraldehyde (Compound le) A mix
ture of 0.502 g of the compound 1d, 3.5 nil of 50% aq- tri lluoroacetic
acid  and 7 ml of CII2C12 was stirred for 2 It a[ r. t., and [hen diluted
with 8 ml of CH2CI2. The  organic layer was separated, washed with brine (2
x 15nil), dried (Na2SO4) and  evaporated to dryness in vacuo to afford a
crude (0-365 g), used in the next step without  further purification.
'II-NMR (CDCI3, 3). 0.95-1 A0 (m, 6H), I -4I -2-00 (m, 5H), 2.65-2.95 (m,
214), 3.05-3.15  (m, 1H), 3.35, 3.37(2s, 3H), 3.70-390 (m, III), 6.90-7.25
(m, 3H), 7,40-7-55 (m, 1H),  9-65 (s, I1-1) I - 4-C clohex l-3 2-fluoro-hen
1 -4-methox huL 1 -4- 2- 2.2 2-trifluoroethox  phenyll-yiperazine A mixture
of 0-212 g of the compound le, 0.237 g of 1-[2-(2,2,2-Lrifluoroethoxy)-
phenyl]-piperazineH0, 0.24 g of sodium triacetoxyborohydride, 0.11 nil of
AcOH and  6m1 of CH2CI2 was s tirred at r.t. for I h, kept overnight
resting, alkalinised with 20% aq.  Na2COl. The organic layer was separated,
washed with brine (2 x 30m1), dried (Na2SO4)  and evaporated to dryness in
vacua the give a crude (0.46 g), which was purified by flash
chromatography (petroleum ether-- ELOAc 7:3) affording the title compound
(0.25 g;  62/n) 'H-NMR (CDC:I3, b)_ 0-95-1.30 (in, 61I), 1.55-2.50 (m,
911), 2A5-270 (m, 414), 3-00-3.20  (m, 514), 3-20-3.38 (m, 4H), 435 (q,
2H), 6-85-720 (m, 7I1), 7.40-7.55 (m, 1H)  Example 2
1-(4-Fluoro-2-methoxyphenyl)-4-[4.oxo-3-{2-trifluoromethoxyphcnyl) 0 7 DEC
2046  -36 pentyl]-piperaxine  1-(2-Trifluoromelhoxyphenyl)-p ropan-2-one
(Compound 2a) A solution of 1.9 g of ]-(2-trifluorometlioxy)-henzaidehyde,
4 ml of EIDH, 1.3 ml of 96%  2-nitroediane and 0.I0 ml o f n-bulyl amine
was stirred at re flux for 18 It. Afterwards, it  



was diluted with 1120, extracted with EtOAc (2x30 ml), washed with 1120
(2x30 ml),  brine, dried (Na2SO4) ed evaporated in vacua to afford 2.47 g
of an orange oil, which  was purified by flash chromatography (PE- EtOAc
100:5). Evaporation of the collected  fractions yielded 1.60 g
oft-nitro-3-(2-Irifluoromelhoxyphenyl)-prop-2-ene as a pale  yellow oil_
'H-NMR (CDC13, 6): 2.35 (s, 3H), 7.30-755 (m. 4I-1), 8.10 (s,1H) A mixture
of 1.6 g of the above compound, 0.024 g of Fe(CI04)3, 3.0 g of Fe, 6 ml of
II20 was heated al rellux and stirred for 7.5 It. Alter overnight resting
at r.L, was added  2.80 nil of 37% HCI , heating for I h. After cooling,
the mixture was extracted with  EtOAc (3x40 ml), which was dried (Na2SO4)
ed evaporated in vacua to give the title  compound (g 1.28) as an orange
oil. 'H-NMR (CDC13, b): 2.22 (s, 314), 3.77 (s, 2H), 7.15-7.40 (m, 4H)
4-Oxo-3-(2-trifluoromethoxyphenyl)-pentanal diethyl acetal (Compound 2b) To
a suspension of 1.87 g of 60% NaH oil dispersion in 10 ml of anhydrous DMF
was  added dropwise during 6 min under a nitrogen stream, a solution of
compound 2a in 15  ml of DMF and the reaction mix lure was stirred at r.t.
for 3 It. After overnight resting,  was added 0.447 g of2-bromoacetaldehyde
di ethyl acetal ( 97 %) in 5 ml of DMF; the  mix Lure was stirred at r1_
for 30', then at 800C for 3 h. Afterwards, the mix lure was  diluted with
II2O (250 nil), acidified with HCl 2N, extracted with Et20 (3x50 ml),
washed  with H2O (40 ml), dried (Na2SO4) and evaporated in vacua, affording
a crude (brownish  oil), which was purified by flash chromatography (PE -
EIOAc 100:2) to yield 1.44 g of  compound 2b as a yellowish oil. 'H-NMR
(CDCls, b): 1.08-1.32 (in, 6H), I.75-i.95 (m, 1H), 2.08 (s, 31-1),
2.35-2.60 (m,  1111), 3.20-3.80 (m, 414), 4.20-4.40 (2H), 7.15-7.35 (4H)
4-Oxa-3-(2-tritluoromethoxyhenvl)-pcnlanai (Compound 2cc) a 7 DEC 2006  -37
The title compound was obtained following the procedure descri bed for
Compound le but  using as a st rting material Compound 2b ins lead of
Compound ld. After the usual work- up procedure, the title compound was
obtained (99%) and used without further purification in the next step.
'H-NMR (CDCIL, b): 2.12 (s, 3H), 2.58 (dd. 11-1), 3.40 (dd, 1H), 4-61 (dd,
111), 7.11-7.40  (m, 411), 9.75 (s, 1H) 



1-(4-Fluoro-2-melhoxyphenyl)-4-[4
Oxo-3-(2-lrifluoroinelhoxyphenyl)-oentvllr  ninerazine The title compound
was obtained following the procedure described for the Compound of  Example
1, but using as a starting material Compound 2c instead of compound Ic and
1- (4-fuoro-2-methoxyphenyl)-piperazine instead of
1-(2,2,2-Irifluoroethoxyphenyl)- piperazine. Purification by flash
chromatography (PE - EtOAc 7:3) yielded the ti Ile  compound (60%)_ Oil_
'Il-NMR (CDC23, c: 1.65-1.85 (m, IH), 2.10 (s, 3H), 2.25-2.45 (m, 3H),
2.50-2.70 (m,  4H), 2.85-3.10 (in, 4H), 3.82 (s, 3H), 4.15-4.31 (m, 111),
6.50-6.68 (m, 2H), 6.78-6.90 (m,  I H), 7,20-7.35 (m, 4H) Example 3
1-(4-Fluoro-2-me(hoxyphenyl)-4- [4-hydroxy-3-(2- triflua rameth
oxyphenyl)-pen tyll -piperazine The title compound was synthesised using
the method described for compound I c but  starting from the Compound of
Example 2 instead of CompoundI b. After the usual  work-up pro cedure, the
tile compound was isolated (93.1%) and characterized by LC as a  mixture
ofdiastereomers (RS;SR-RS, ItS 78.8 :20.5). LC purity: 98.6% 'H-NMR (CDCI3,
4 0.95; 1.07 (2d, 3H), 1.80-2.10 (rn, 2H), 2.35-2.50 (m, 2H), 2.60- 2,85
(m, 411), 2.92-3.18 (m, 41-1), 3.18-3.35 (m, 111), 3.80 (%,31-1). 4.00-4.20
(m, 1H),  4.60-6.10 (b, 11-1), 6.50-6.70 (m, 2H), 6.78-6.95 (m. 1H).
7.15-7.35 (m, 3H), 7.60-7.75  (m, 1H) Example 4
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-nxo-3-(Z- trifluoromethoxyph
enyl)-peaty l]-p ipcrazine The title compound was obtained following the
procedure described for for the 0 7 DEC 2005  -38 Compound of Example 1,
but using as a starting material Compound 2c instead of  Compound le and
1-(2,3-dihydro-1,4-benzodioxin-5-yl)-piperazinc instead of 1-(2,2,2-
lrifluoroethoxyphenyl)-piperazine. Purification by flash chromatography (PE
- EtOAc  7:3) yielded the title compound (33%). Oil. 'I-I--NMR ((.'DCI,i,
d): 1.65-I.85 (m, 1I1), 2.10 (s, 3H), 2.25-2.40 (m, 311), 2.50-2.70 (m,
4H), 2.90-3.15 (m, 4H), 4.18-4.40 (m, 4H), 6.48-6.65 (m, 21-1), 6.70-6.82
(m, 1H), 7.20- 7.35 (m, 411) Example 5 1-]5-(2
3-Dihydro-1,4-benzodioxinyl)]4- j4-hydroxy-3-(2- 



trif luoromelhoxyphenyl)-pentyl J-p ipcra zine The title compound was
synthesised using the method described for Compound lc but  starting from
the compound of Example 4 instead of Compound] b_ After the usual work- up
procedure, the title compound was isolated (92.7%) and characterized by LC
as a  mixture ofdiaslereomers (RS,SR-RS,RS 72.9.19.4). LC Purity 92.3 %
'H-NMR (CDC! a): 0,95; 1.07 (2d, 3H), 1.80 2.15 (m, 2H), 2.30-2.50 (m.
214), 2.60- 2.85 (m, 4H), 3.00-3.20 (m, 4H), 3.20-3.40 (m, 1H), 4.00-4.15
(m, ]H), 4.15-4.40 (m,  4H), 4.60-6,20 (b, 1H), 6.45-66.65 (m, 214),
6.65-6.85 (m, IH), 7.15-7.30 (m, 313), 7.60- 7,75 (m, 114) Example 6
1-[5-(2,3-Dihydro-l,4-benzodioxinyl)l-0-14-hydroxy-3-(2- tri flue rome
thoxyph enyl)-hexyll -pip eruzzine
2-Allyl-2-(2-trii1uoromethoxvnhenyl)acetonitrile (Compound 6a) To 2.74 ml
of a 2M solution of LDA in THE cooled at -78C was added dropwise 2-(2-
trifluoromethoxyphenyl)acelonitrile in 20 ml of-THF; the mixture was
stirred at the same  temperature for 10 min, - Afterwards, was added a
mixture of 0.474 ml of allyl bromide  and 0A46 g of HMPTA and the reaction
was stirred at --78C for 2 h, then it was brought  to r.t. by spontaneous
heating. After overnight resting, it was quenched with an aq.  saturated
solution of NFI4C1 and extracted with EtOAc- The combined extracts were
dried  (Na2SO4) and evaporated to dryness. The crude was purified by flash
chromatography  (PE - EtOAc 95;5) affording the title product as a pale
yellow oil (1.015 g)_ 'H-NMR (CDCl3, d): 2.60 (t, 2H), 4.15-4.26 (m, 1H),
5.16-5.29 (m, 2H), 5.79-5-91 (rn,  1H), 7.28-7.41 (m, 3H), 7.51-7.67 (m,
IH)_ a 7 DEC 2006  -39 2-(2=I'rifluommelhox henyl -pent-4-enai (Compound
6b) To a solution of 0.88 g of Compound 6a in anhydrous toluene (50 ml) was
added  dropwise at r.t. 4.01 ml ofDIBAL-H (2M sal, in toluene) over 10 min.
The reaction  mixture was stirred at r.L for 2h, diluted with 0-01 N IICI ,
extracted with EtOAc (2 x 50  ml), the combined extracts were washed with
H20, dried (Na2SO4) and evaporated to  dryness in vacuo. Compound 6b was
obtained as a pale yellow oil and used in the next  step without further
purification. 'II-NMR (CDCI3, c): 2.49-2.68 (m, 1H), 2.80-2.95 (m, 1H),
4.02-4.15 (m, 1 H), 5.12-5.26  (m, 2H), 5,75-5.85 (m, 1H), 7.28-7,37 (in,
41-1), 9.75 (hs ,1H)  



2-[l-[3-Butenyl-l-(2-lri11uoromethoxvohenyl)]]-1,3-dioxolane (Compound 6c)
A solution of 0.72 g of Compound 6b, 0.052 g of p-toluenesulphonic acid
monohydrate,  0.328 ml ofcthylen glycol in 30 ml of toluene was stirred at
re fl ux for 8h. Afterwards, the  solvent was removed by evaporation in
vacua, diluted with EtOAc and aq. Nal-IC03; the  organic layer was
separated, dried on Na2SO4 and evaporated to dryness in vacua. The  crude
was purified by flash chromatography (PE - EtOAc 95:5) affording the title
product  as a pale yellow oil (0.85 g), 'H-NMR (CDCI3, 6): 2.39-2.51 (m,
1H), 2.52-2.79 (m, I H), 3.46-3.57 (m, IH) ,3.80-3.92  (m, 4H), 4.88-4.95
(m, 2H), 4,96-5.12 (m, IH), 5.72-5.81 (m, 1H), 7,21-7.33 (m, 3H),
7.33-7-45 (m, 1I-I)_
3-[1,3-Dioxolan-2-yll-3-(2-Irifluommethoxyphenyl)]pronionaldghyde (Compound
6d)  To a biphasic mixture of 0.31 g of Compound Gc, 10 ml of Et2O and 10
ml of I-12G  vigorously stirred was added 0,196 ml of OsO4 followed by
addition of 3.6 g ofNalO4 in  aliquots over a period of 20 min_ After 6 It.
the organic layer was separated, the aqueous  layer was extracted with
Et2O. the combined organic layers were dried (Na2SO4) and  evaporated to
dryness in vacuo_ The crude was puri fled by flash chromatography ( YE -
EtOAc 8) to afford 0.311 g of the title product. 'H-NMR (CDC23, o):
2.52-2.69 (m, IH), 2.88-3.03 (m, IH), 3.81-3.93 (m, 4H), 3.94-.15  (m, I
H), 5.03-5.08 (m. 1H), 7.22-7.38 (in, 311), 7.39-7-55 (m, 1H), 9.76 (bs,
11-1). __ ., ..... ~~ v - -- - -- - - - - - - --- Q 7 DEC 2005  -40 1-(2
3-Dihvdro-1 4-benzodioxin-5-vl)-4-[3-(1,3-dioxolan-2-yl)-3-(2-
trilluoromethoxyphenyl)-propyll-piperazine (Compound 6e) The title compound
was obtained following the procedure descri bed for the compound of
Example 1, but using as a starting materi al Compound 6d instead of
Compound Ie and I- (2,3-dihydro-1,4-bcnzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)- piperazine. Purification by flash
chromatography (PE - E(OAc 1:1) yielded the title  compound (61 %). OT
'H-NMR (CDC13, b): 1.80-2.01 (m, lH), 2-02-2.44 (m, 3H), 2.45-2.71 (m, 4H),
2.92-3.07  (m 414), 3.41-3.61 (m, 1H), 3.81-3.93 (m, 4H), 4.21-4.39 (m,
4I-I), 5.01-5.05 (m, 1H),  6.49-6.57 (m, 211). 6.71-6.82 (in, 113),
7.21-7.39 (in, 3H), 7.41-7-58 (m, 111). 



j (
3-Dihy_dro-I,4-bcnzodioxin-5-yl)-4-f3-formyl-3-(2-trifluoromethoxvphenyl)-p
ropyll- piperazine (Compound 61) A mixture of 0.12 g of Compound 6e, 0.005
g of 4-toluenesulphonic acid monohydrate, I  ml of 1-120 and 7 ml of
dioxane was stirred at reflux for 24 h. Afterwards, the solvent was
removed by evaporation in vacua, the residue was diluted with EtOAc and aq.
NaOH; the  organic layer was separated, dried on Na2SO4 and evaporated to
dryness in vacua- The  crude, obtained as a pale yellow ail, was used in
the next step without further purification.  'H-NMR (CDC13, b): 1.79-1.99
(m, 114), 2.25-2.49 (m, 3H), 2.50-2-71 (m, 4H), 2-91-3.12  (m 4H),
4.07-4.15 (m, 1H), 4.16-4.39 (m, 4H), 6.48-6.61 (m, 2H), 6.73-6.86 (m, 1H),
7.20-7.38 (m, 3H), 9.81 (bs, 1H)_
4,4-Diethoxy-2-(2-tiifluommethoxyphenyl)-butyronitrile (Compound 6g) The
title compound was synthesised Fallowing the procedure reported for
Compound 6a  but using 2-bromoacetaldehyde die thyl acetal instead of ally]
bromide. After spontaneous  heating to r.t. during 2 hours, the reaction
misture was refluxed for additional 2 h. After  the usual work-up
procedure, the crude was purified by flash chromatography (PE - EtOAc 95:5)
affording the title product (47.7%) as a pale yellow oiL 'H-NMR (CDCIj, b):
1.12-1.35 (m, 61-1), 2.07-2.27 (m, 2H), 3.50-3.71 (m, 41-1), 4.22-4.38  (m
1H), 4.65-4.71 (m, 1H), 7.19-7.48 (m, 3H), 7.49-7.63 (m, 11-1).
4-Oxo-2-(2-tiifluoromethoxyphenyl)-butyronitrile (Compound 6h) 0 7 DEC 1005
-41 The title compound was obtained following the procedure described for
Compound I e but  using as a starting material Compound 6g instead of
Compound I d. After the usual work- up procedure the so obtained title
compound was used without further purification in the  next step. 'H-NMR
(CDC13, b): 2.98-3.31 (m, 2H), 4.65-4_78 (m 111), 4,65-4.71 (m, IH),
7,22-7.49  (m, 3H), 7.5I-7.66 (m, 1H), 9.81 (bs, 113). I
-[3:Cyano-3-(2-trifluoromellioxyphcnyl)-pronyl1-4- (2,3-dihydrobenzo- 1,4
-dioxin-5-vl)- piperaxine (Compound 61) The title compound was obtained
following the procedure described for the compound of  Example 1 but using
as a starting material Compound 6h instead of compound I e and 1-
(2,3-dihydro-1,4-benzodioxin-5-yl)-pipcrazine ins lead of
1-(2,2,2-trifluoroethoxyphenyl)- piperazine. Purification by flash
chromatography (PE - EtOAc 1:1) yielded the title  



compound (93 %). Oil. I H-NMR (CDC13, d)! 1.99-2,14 (m, III), 2.49-2.71 (m,
3H), 3,01-3.19 (m, 4H), 4.2011,38  (m 411), 4.40-0.55 (m, I H), 6.49-6-65
(m, 3H), 6.72-6.88 (m, 11), 7.24-7.41 (m, 3H),  7.52-7.68 (m, IH). 142,3
-Dihdro-1 4-benzodioxin-5- 1 -4- 3-form I-3 2-trifluorome[box hen 1 ro I-
piperazine (Compound 6f) To a solution of 0.414 g of Compound 6i in
anhydrous CH2C12 (50 mi) was added  dropwise at -78C 1.2 ml of I M DIBAL-H
in toluene, The reaction was allowed to warm  up to and stirred overnight,
allerwards, it was diluted with water, extracted with CH2CI2  (2 x 50 ml);
the combined extracts were washed with H2O, dried (Na2SO4) and evaporated
to dryness in vacua, Purfcalion by flash chromatography (CH2CIa.7MeO[-[
95:5) yielded the title compound (0.23 g; 55.3%). Oil. 115-[1
,4-benzodioxinyl) l-4-
[4-hydroxy-3-(2-Irifluoromethoxyphenyl)-hexyl]-pipera7ine  Into a solution
of 0.1 g of Compound 6f in 10 ml of THE cooled at 0-5C was dropped a  IM
solution of ethylma gnesium bromide in THE (0.888 ml). The reaction mixture
was  allowed to warm up to r_t. and stirred at the same temperature for 3
h. Afterwards, it was  quenched with an aq_ saturated solution of N1-IQC1,
alkalinised and extracted with EIOAc. - -------------- ------ Q 7 DEC 2w
-42 The combined extracts were dried (Na2SO4) and evaporated to dryness-
The crude was  purified by flash chromatography (C1-12C12- McOHINHr 97:3)
affording the title product  as a yellow glassy oil (84.4 %). 'H-NMR (CDC3,
6): 0.86-0.99 (m, 3H), I.21-1.35 (m, 2H), 1.36-I.65 (in, 1H), 1.66-1.89
(m, 1H) 1.90-2.21 (m, 2H), 2.25-2.95 (m, 611), 2.96-3.27 (m 4H), 3.61-3.80
(m, 1H),  4.2I-4_A 1 (m, 414), 6.49-6.61 (m, 211), 6.65-6.86 (m, 111),
7.15-7.39 (m, 4H).  [M+14)'=491_6 Example 7
1-[5-(2,3-Dihydro-1,4-henzodioxinyl)J-4-[4-hydroxy-3-(2- rifuorome thoxyp
heny I)-h cx-5-eny1J -piperaziu c The title product was obtained by the
same procedure described for the compound of  Example 6 but using Compound
6f and vinylmagnesium bromide (1 M in TI-r) instead of  ethyl magnesium
bromide in THE The crude was purified by flash chromatography  (CI42CI2-
McOHINHj 95:5) affording the title product as a yellow glassy oil (42.6 %)_



'H NMR (CDC13, d): 1.76-1.98 (m, 114) 1.99-2.28 (m, III), 2.29-2.51 (m,
2I-I), 2.52-2.89  (m 4I-1), 2.89-3.25 (m, 6H), 4.20-4.43 (m, 4H), 4.65-5.31
(m, 3H), 5.61-5-70 (in, 1H),  6.49-662 (m, 21-1), 6.70-6.89 (m, IH),
7_I5-7.42 (m, 4H). [M-i1-1]`=479.5  Example S
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]4-[4-hydroxy-5-methyl-3-(2- tri flu v
romel hoxyphenyl)-hexyi] -pip erazine The title product was obtained by The
same procedure described for the compound of  Example 6 but using Compound
6f and isopropylmagnesium chloride(2 M in THF)  instead of ethyl magnesium
bromide in THE The crude was purified by flash  chromatography (CH2C12-
McOHJNf-I3 97:3) affording the title product as a yellow  glassy oil (30.9
%). 'H-NMIR (CDCI3, D]: 0.78-0.98 (m, 6H) 1,15-1.45 (m, 2H), 1.71-1.91 (m,
2H), 1,92-2.19  (m, Ili), 2.25-2.51 (m 2H), 2.52-2.95 (m, 4H), 3.01-3.29
(m, 5H), 3.51-3.72 (m, 1H),  4.19-4.40 (m, 41-1), 6.47-6.63 (m, 2H),
6,67-6.87 (m, IH), 7-15-7.41 (in, 4H).  [M+H]}95.6 Example 9
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]4-[4-methoxy-3-(2 0 T DEC 2026  -43
trifuoromethoxyphenyl)-5-hexenyl] -pip eraxin e 4,4-Diethoxy-2-(2-tri
lluoromethoxypheny fl-butyraldehydc (Compound 9a) The title compound was
prepared following the procedure descri bed for Compound 6f  (alternative
method) but starting from Compound 6g instead of Compound 6i_ The crude
was purified by flash chromatography (CH2CI2-MeOH 99:1) affording the tide
product  as a yellow glassy oil (41.9 %). 'H-NMR (CDCI3. 6)- 1.11-1.34 (m,
6I-I); 1.85-2.04 (m, 1H); 2.41-2.62 (m, II-I); 3.34-3.77  (m, 4H);
4.08-4.19 (m, 1H); 4.39-451 (m, I H); 7.19-7.42 (m, 4H); 9.66 (s, IH).
6,6-Di ethoxy L2-tri fuoromethoxyphenyl)-hex-l-en-3-ol (Compound 9b) The
title product was obtained by the same procedure described for the compound
of  Example 6 but using vinylmagnesium bromide (I M in THF) instead of
ethyl  magnesium bromide in THE and starting from Compound 9a. The crude
was purified by  flash chromatography (FE - EtOAc 4:6)_ Yield: 63.1 %.
'H-NMR (CDCI3, 6)- 1.04-1.32 (m, 61-I); 1.93-2.09 (m, 1H); 2.01-2-39 (m,
II1); 2.51 (bs,  1H); 3.28-3.75 (m; 51-I); 4.18-4.36 (m, 211); 5.01-5.22
(m, 2H); 5-67-5.87 (m, 1H); 7.14- 



7.43 (m, 4H). 4 Methoxy-3-(2-trifluoramelhoxyphenyl)-hut-3-enal diethyl
acetal (Compound 9c)  The title compound was synthesised as described for
Compound I d using as a starting  materi al Compound 9b instead of Compound
I c_The crude was used in the next step  without further purification.
'H-NMR (CDCI3, b): 1.01-1.42 (m. 6H); 1.86-2.04 (m, 1H); 224-2A3 (m, IFI);
3.24 (s,  3H); 3.30-3.79 (m, 6H); 4.13-4.28 (m, IH); 4.98-5,17 (m, 2H);
5.50-5.71 (m, 1H); 7.13- 7,29 (m, 3H); 7.31-7.48 (m, IH). 4-Methox -3-
2-trifluoromethox hen f -but-3-enal (Compound 9d The title compound was
obtained following the procedure described for Compound le but  using as a
starting material Compound 9c instead of compound 1d_ After the usual work-
up procedure the so obtained tide compound was used without further
purification in the  next step 'H-NMR (CDCI3, b): 2.58-2.76 (m, IH);
2.81-3.06 (m, I H); 324 (s, 3H); 3.59-3.72 (m, d 7_~eC-20Q6  A4 1H);
3.73-3.91 (m, IH); 4.99-5.17 (m, 2H); 5.43-5.67 (m, 1H); 7.13-7.41 (m, 4H);
9.61- 9.69 (m, l H). 1- 5- 2 3-Dih dro-1 4-benzadioxin 1 -4- 4-metltox -3-
2-trifluoromethox hen 1 -5- hexenyll-uiperazine The title compound was
prepared using the method described for the Compound of  Example 1 but
using compound 9d instead of Compound Ie and 1-(2,3-dihydro-l,4-
benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifluoroelhoxyphenyl)-piperazine. The  yield after flash
chromatography (PE - acetone 6:4) was 34.5%. 'H-NW (CTJCI3, S): 1.74-1.93
(m, IH); 2.09-2.42 (m, 3H); 2.48-2.71 (m, 4H); 2.89-3.28  (m, 4H);
3.18-3.31 (m, 4H); 3.54-3.68 (m, 1H); 4.17-4.38 (m, 4H); 4.96-5.30 (m, 2H);
5.47-5.68 (m, 11I); 6.47-6-63 (m, 2H); 6.71-6.85 (m, 1H); 7.12-7.31 (m,
3H); 7.32-7.48  (m, 1 H). Example 10 1-[5-(2
3-Dihydro-1,4-bcnzodioxinyl)]-4-[(4-methoxy-3-phenyl)-heptylj- piperazine
4-Oxo-3-phenylheptanal diethyl acelal (Compound ]Oa) The title compound was
prepared following the method described for Compound 2b but  using
i-phenyl-2-pentanonc instead of Compound 2a. The crude was purified by
flash  



chromatography (Ell]Ac-PE 95;5)_ Yield: 59.2 %. 'H-NMR (CDCl3, d);
0,78-0.88 (m, 3H), 1,10-1.31 (m, 8H), 1.42-I.72 (m, 2H), 2.38-2.50  (m,
3H), 3.31-3.90 (m, 4H), 4.18-4.35 (m, 1FFI), 7.05-7.42 (m, 5H).
4-Hydroxv-3-phenylhen[anal diethyl acelal (Compound 10b) The title compound
was obtained following the procedure described for Compound 1 e but  using
as a starring material Compound I0a ins lead of Compound lb_ After the
usual  work-up procedure, the crude was purified by flash chromatography
(EtOAc-PE 2.8).  Yield: 73.3 Ye. 'H-NMI( (CDCl3, 6): 0.70-0.82 (m, 3H),
0.90-1.48 (m, 12H), 2.10-2.57 (m, 2H), 3.32- 3.94 (m, 4H), 4.08-4.30 (m, 1
H), 5.18-5.35 (m, I H), 7-05-7-42 (m, 5H).  4-Melhoxy-3-nhenvlhentanal
diethyl acetal (Compound 10 c)  The title compound was obtained following
the procedure described for Compound Id, Q 7 DEC 2095  a5 but using as a
starting material Compound lob instead of Compound Ic. The title product
was used in the next step without further purifies [ion. 'H-NMR (CDC13, &
0.70-0.82 (m, 314), 1.02-1.48 (m, 12H), 202-2.15 (m, 1H), 2.95- 3.01 (m,
11-1), 3.20-3.80 (m, 7H), 4.15-4.35 (m, IH), 7.05-7.42 (in, 5H).
4-Melhoxy-3-phenylhep[anal (Compound 10d) The title compound was obtained
following the procedure described for Compound I e,  but using as a
starting material Compound IOc instead of compound 1 c. The title product
was used in the next step without further puri fication. 'H-NMR (CDCI3, d}:
0.70-1.59 (m, 7H), 2.81-2.95 (m, 2H), 3,22-3.61 (m, 5I-1), 7.05-7.42  (m,
5H). 9.75 (s, 1H)
1-[[5-(2.3-Dihydro-1,4-benzodioxinyll)l-4-[(4-methoxy-3-phenyl)-hcplyll-pip
erazinc  The title compound was prepared using the method described for the
Compound of  Example 1 but using compound 10d instead of Compound le and
1-(2,3-dihydro-1,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-lrifluoroethoxyphenyl)-piperazine. The  yield after flash
chromatography (EtOAc-PE-McOHINH3 1:1:0.2 to 82:0.2) was 39.5 %.  'H-NMR
(CDCI3, (5) 0.78-0.91 (m, 3H). 1.20-1.48 (m. 4P1),1.90-2.07 (m, 2H),
2.19-2.33  (m, 21-1), 2.50-2.68 (m, 4H), 2.80-2.91 (m, 111), 2.99-3.12 (m,
4H), 3.18-3.30 (m, IH),  3.35 (s, 3H), 4.20-4.38 (m, 4H), 6.48-6.62 (m,
2H), 6.78 (s, 1H), 7.25-7.33 (m, 5H).  



Example 11
1-[5-(2,3-Dihydro-1,4-benwdioxinyl)]-4-[(4-methoxy-3-phenyl)-pentyll-
piperazine 4-Oxo-3-phenylpentanal diethyl acetal (Compound 11a) The ti Ile
compound was prepared using the method described for Compound 2b but using
i-phenylacetone (commercially available) instead of Compound 2a. The crude
was used  in the next step without further purification_ YieId- 93 % _
'H-NMR (CDC13, ): 1.10-1.25 (m, 6H), I.82-2.17 (m, 4H), 2.32-2.50 (m, 1I1),
3.30-3.70  (m, 411), 3.82 (t, 1I1), 4.23-4.33 (m, 11-1), 7.15-1.39 (m, 5H).
4-Hydroxy-3-plicnylpenlanal diethyl acetal (Compound I Ib) The litle
compound was obtained following the procedure described for Compound I c
but ------- - - --- ---------- - -- 0 7 DEC 2096  -46 using as a slanting
materi al Compound 11 a ins lead of Compound lb. After the usual  work-up
procedure, the crude was used in the next step without further
purification.  Yield: 60 %. 'l-f-NMR (CDC1 4: 1.00-1.32 (m, 911), 2.05-2,15
(m, 1H),I-89-2.17 (m, 2H), 2.68-2.81  (m, IH), 3.28-3.71 (m, 4Ii~ 3-82-4.02
(m, 1I1), 4.15-4.26 (m, 1H), 7.12-7.41 (m, 5H) 4 -Me hoxy-3 -phenyl pen
tanal diethyl acetal (Compound 11 c) The idle compound was obtained
following the procedure described for Compound ld,  but using as a starting
material Compound 11 b instead of compound lc. The crude was  purified by
flash chromatography (ELOAc 5-PE 95). 4-Methoxy-3-phenyIpentanal (Compound
I 1 d) The tide compound was obtained following the procedure described for
Compound Ie,  but using as a starting material Compound 11c instead of
compound Id. The title product  was used in the next step without further
purification. 1 -f
5-(2,3-Dihydro-l,4-benzodiaxinyl)]-4-[(4-methoxy-3-phenyf)-pentyll-piperazi
ne  The title compound was prepared using the method described for the
Compound of  Example I but using compound 9d ins lead of Compound le and
1-(2,3-(tihydro-1,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-lrilluoroethoxyphenyl)-piperazine. The  yield after flash
chromatography (ELOAc -PE - McO11INH3 8:2:0.1 to 8:2:0.3 was 15.5%.
'H--NMR (CDCI3, b): 1.04 (d, 3H), 1.88-2.05 (m, 2H),2.18-2,31 (m. 2I1),
2.50-2.68 (m,  



4H), 2.73-2.85 (m, IH), 2.97-3, I2 (m, 4H), 3.30 (s, 31-1), 3.42-3.50 (m,
1H), 4.18-4.38 (m,  4H), 6.48-6.62 (m, 2H), 6.71-6.82 (t, 114), 7.15-7.33
(m, 5H)_ Example 12 I-[5-(2,3-Dihydro-I,4-benzodiaxinyl)j-4-j(4-prop
oxy-3-phenyl)-heptyl]- piperazine 4-Propoxy-3-phenylheplanal (Compound 12a}
The title compound was obtained following the procedure described for
Compound Id,  but using as a starting material Compound I Ob instead of
compound Ic. The crude was  puri fled by 11 ash chromatography (ELOAc 5-PE
95). _47_ 0 7 I fEC -2006  4-Pm x -3-hen the tarsal (Compound 12b) The
title compound was obtained following the procedure described for Compound
Id,  but using as a starting material Compound 12a instead of compound Ic.
The crude was  used in the next step without further purification 1-
15-(2,3 -Dih dro-1 4-benzodioxin 1 -4- 4-methox -3 hen 1 -he L l- i razine
The title compound was prepared using the method described for the Compound
of  Example 1 but using compound 12b instead ol'Compound le and
1-(2,3-dihydro-I,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-Lniluoroethoxyphenyl)-piperazine_ The  yield after flash
chromatography (ELQAc-PE-McOHINH3 4:6:0.1 to EtOAc-McOI11NH3  97-3 was
9.5/0_ 'H-NMIt (CDCI3, b): 0.72-0.92 (m, 6H), 1.15-1-6J (m, 614),1.99-2.08
(m, 211), 2.18-2.31  (m, 2H), 2.50-2.68 (m, 4II), 2.78-2.92 (m, I H),
2.97-3.12 (m, 41), 3.28-3.43 (m, 3H),  4,18-4_38 (m, 411), 6.48-6.62 (m.
2H), 6.71-6.82 (a, III), 7.15-7.33 (m, 511). Example 13
1-[3-(2-Cyanophenyl)-4-cyciohexyl-0-oxobutyl]-4-[5-(2,3-dihydro-1,4-
benzodioxinyl)]-piperaxine 2-(2-CycIohexyl-2-oxoethyl)-benzoni(rile
(Compound 13a )  To a solution of 0,47 g of 2-tolunitrile in 4 ml of TI-1P
was added 0.535 ml of 1,3-
dimethyl-3,4,5,6-teLrahydro-2(lH)-pyrimidinone(DMPU) and the mix Lure was
cooled at  -78C; 2.22 ml of a 2M sol. of LDA in THE was dropped during 5
min., then the reaction  mixture was stirred at the same temperature for 15
min. followed by dropwise addition of  0.757 g of
N-methyl-N-metboxycyclohexanecarboxamide in 4 ml of THE After 1 h  stirring
at -78C, the reaction mixture was quenched with a 10% aq. sol. of NH4CI,
The  temperature was allowed to raise at r.t. and the mixture was extracted
with EtOAc  



(2x20m1), washed with 30 ml of brine, dried on Na2SO4 and evaporated to
dryness in  vacuo. The crude was purified by flash chmmatograophy (PE -
EtOAc 85:15 to L :1) to  afford 0-34 g of the title compound. 'H-NMIt (C;
7C13, ): 1.10-2.05 (m,10I1); 2.45-2.602 (m,lIl); 4,00 (m,2H); 7.20-7.43
(m,21-I); 7.48-7.70 (m,21i);
3-(2-Cyanophenyl)4-cyclohcxyl-4-oxobutyraIdehyde diethyl acetalc (Compound
13b) 0 7 DEC 20U6  -48 The title compound was prepared using the method
described for Compound 2b but using  Compound 13a ins lead of Compound 2a.
The crude was purified by flash  chromatography (toluene-ELIAc 97:3).
Yield: 39. I %. 'H-NMR (CDC13, s): 1.05-1.90 (m, 15I.1); 1.90-2.05 (m,2H),
2.32-2.60 (m,2H); 3.20-3.70  (m,4H); 4.30 (1,l H); 4.55 (t,IH); 7.30-7.45
(m,2I1); 7.55 (dd,l H); 7.68 (dd,114)
3-(2-Cyanoplienyl)-4-cyclohexyl-4-oxobuyraldehyde (Compound 13c) The title
compound was obtained following the procedure described for Compound Id,
but using as a startntg material Compound 13b instead of compound lc. The
crude was  used in the next step without further purification tH NMR (CDC13
3 1.00-1,90 (m,10II); 2.05-2.15 (m,1H);2.35-2.50 (m,1 H); 2.70  (dd,I H);
3.45 (dd, I H); 4.85 (dd,IH); 7.25 (dd,I H); 7.30-7.40 (tii,I H); 7.50-7.60
(m,I H);  7,75 (dd,113)
1-[3-(2-Cyanophenyl)-4-cyciohexyl-4-oxobutyl1-4-[5-(2.3-dihydro-1,4-benzodi
oxinyl)I- piperazine The title compound was prepared using the method
described for the Compound of  Example I but using compound 13c ins lead of
Compound Ie and 1-(2,3-dihydro-I,4- benzodiexin-5-yl)-pipcrazine ins lead
of 1-(2,2,2-lrifluoroethoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :EIOAc 6:4) to afford the title compound  (79.5%).
'H-NMR (CDCI3, c: 1.10-2.10 (m, I I H); 2.20-2.50 (m, 41-1); 2.50-2.75
(m,4H); 2.92-3.20  (m,4H); 4.20-4.38 (m,4H); 4-55 (t,IH); 6.48-6.65 (m,2H);
6-70-6.85 (m, I H); 7.30-7.45  (m,2H); 7.45-7.60 (m,1H); 7.65-7.75 (m,1H)
Example 14
(RS,SR)-1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybulyl]-4-[5-(2,3-
dihydro-1,4-benzodioxinyl)]-piperazine The fitlc compound was synthesised
using the method described for compound Ic but  



starting from the Compound of Example 14 instead olCompound 1 b. After the
usual  work-up procedure, the crude was purified by flash chromatography
(PE - EtOAc - NH3IMcO1-i 65:35:3) affording the title compound (70.5%).
'H-NM R (CDCI3, b): 0.80-1.40 (m,7H); 1.45-1.80 (m,SH);I.85-2.05 (m,11-1);
2.20-2.50 - ------ --- --- - --- 0 7 DEC 2066  -49 (m,2H); 2,50-2,80
(m,4H); 2.95-3.20 (m.4II); 3.30-3.50 (m,IH); 350-3.65 (m,111); 4.20- 4.40
(m,4H); 4.40-5.90 (bs,IH); 650-6-67 (m,2H);6.70-6.85 (m, 111); 720-7.40
(m,I H);  7.50-7.68 (m,2H); 7.93-8.08 (m, I H) Example 14a S 1 3- 2-C ano
hen 1 -4-c cfoliex 1-4-h drox but I -4 5- 2 3- di hydro-
l,4-benzodioxinylJH-niperazine (enanliomer at Rt = 30.298 min.) This
compound was obtained from the Compound of Example 14 resolving by chiral
column chromatography using Chimlpak AD (0.46x25 em), eluting with
u-hexanc-EtOH  95:5 (flow = 1 ml/.min; detector UV 254 nn). Example [4b
(SR)-i-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyll-4-[5-(2,3-
dihydro-l,4-benzodioxinyl)]-piperazine (enanliomer at RI = 34.834 min) This
compound was obtained from the Compound of Example 14 resolving by chiral
column chromatography using Chiralpak AD (0.46x25 cm), eluting with
n-hexane-EtOH  95-5 (flow = I ml/min; detector W 254 am). Example 15
1-13-(2-Cyanophenyl)-4-eyclubexyl-4-oxobutyl]-4-(4-fluoro-2-
methoxyphenyl)-pip era zine The title compound was prepared using the
method described for the Compound of  Example I but using compound 13c
instead of Compound lc and 1-(4-fluom-2- methoxyphenyl)-piperazine instead
of I-(2,2,2-Influoroe lhoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :EIOAe 6:4) to afford the fide compound  (82%).
'I-I-NMR (CDC13) 5:1.00-2.10 (m,I I. H); 2.15-2.75 (m, 8H); 2.75-3.15
(m,414); 3.90  (s,3 H); 4.55 (t,114); 6.50-6.70 (m,2H); 6.80-695 (m,1H);
7.30-7.42 (m,2H); 7.45-7.60  (m,1H);7.60-7.72 (m,II) Example 16
1-[3-(2-Cyanophenyl)4-cyclohexyl-4-hydroxybutyll-4-(4- luoro-2-
methoxyphenyl)-piperazine The Lillie compound was synthesised using the
method described for Compound 1 c but  



starting from the Compound of Example 14 ins lead of CompoundI b. After the
usual  work-up procedure, the crude was purified by flash chromatography
(PE - EtOAc - NH3lMeOH 65:35:3) affording the title compound (51.3 %).
'H-NMR (CDCI3, d): 0.90-I.20 (m,6H); I.40-1.85 (m,SH);1.90-2.10 (m,2H);
2.20-2.45 0 7 DEC 2085  -50 (m,2 H); 2.50-2.85 (m,4H); 230-3.15 (m,4H);
3.32-3.50 (m,1H) 3.50-3.65 (m, 11-1); 3.95  (s. 31-1); 4.60-5.20 (bs,IH);
6.55-6.68 (m,2H); 6.80-6.92 (m,1H); 7.28-736 (m,IH); 7A5- 7.68 (m,2}1);
7.95-8.05 (m, I H) Example 17
1-(4-cyclohexyl-4-methoxy-3-phenylbufyl)-4-[5-(2,3-dihydro-1,4- benao
dioxinyl)]-p ipera line 4,4-Dime thoxy-2-phenylbulyronitnle (Compound 17 a)
The title compound was synthesised following the procedure reported for
Compound 6h  but using 2-bromoacetaldehyde dimethyl acetal instead of allyl
bromide and  phenylacctonitrile instead
o12-influoromethoxyphenylacelonitrile. After spontaneous  healing In r. I.
during 2 hours, the reaction mixture was refluxed for addilional 2 h_ After
the usual work-up procedure, the crude was purified by flash chromatography
(PE-EtOAc  9:1) affording the title product (72.1 %) as a pale yellow oil.
'H-NMR (CDC13, b): 2.02-2.36 (m, 2H); 3.39 (d, 611); 3.76-4.01 (m, 114);
4.41-454 (m,  1H); 7.30-7.48 (m, 5H)_
4.4-Dimethoxy-2-phenylhutyraldehyde(Compound 17b) The title compound was
obtained following the procedure descri bed for Compound 6f  (alternative
method) but using as a starting material Compound 17a instead of compound
6i_ Alter the usual work-up procedure the crude was puri fied by flash
chromatography  (CH2CI2 - EtOAc 95:5 ) to afford the title compound (73.2
%). 'H-NMR (CDCI3, d}: 1.83-2.02 (m, 1H); 2.39-2.58 (m, ]H); 3.32 (d, 611);
3.66-3.81 (m,  1H); 4.23-4.38 (m, IH); 7.07-7.48 (m, 5H); 9.61-9.70 (m,
IH).  4-Cyclohexyl-4-hydroxy-3-phenylbutyraldehyde dimethyl ocelot
(Compound 17c) The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a starting material
Compound l7b instead of compound 6f and  cyclohexylmagnesium chloride (2M
sol. in UHF) instead ofethylmagnesium chloride.  The crude was purified by
flash chromatography (CII2Cl2 - Acclonc 9: I) affording the  title product.
(55 Yo). 



'H-NMR (CDCI3, 6): 0.97-2.09 (m, 12H); 2.27-2.45 (m, 1 H); 2.88-3.03 (m,
IH); 3.31 (d,  611); 3.4I-3.53 (m, lH); 4.1 1-4.22 (m, 1H); 7-21-7.43 (m.
SH). - ----------- ---- DEC 2005 -51- The 0H signal was not delectable.
4CCycIahexyl-4-methoxy-3-phenyl butyraidehyde dimethyl acetai (Compound
I7d)  The 11 Ile compound was synthesised as described for Compound 1d
using as a starting  material Compound 17c instead of Compound lc. After
E20 extraction, the crude was  purified by flash chromatography (PE - EtOAc
8:2) affording the title product. (71.4 %).  'F-I-NMR (CDCI3, d): 0.98-137
(m, 6H); I.49-1.98 Sm, 6H); 2.17-2.33 (m, 111); 2.82-3.02  (m, 2H); 321
(dd, 6H); 3.37 (s, 3I1); 3.94-4.08 (m, IH); 7.17-7.39 (m, 5H). 4
Cyclohexyl-4-methoxy -3-phenylbutyraldehyde (Compound 17e) The titIe
compound was obtained following the procedure described for Compound I e,
but using as a starting material Compound 17d instead of compound 1 d. The
title product  was used in the next step without further purification,
'H-NMR (CDC1, b): 0.93-1.86 (m, 12H); 2.61-239 (m, 21-1); 3.01-3.16 (m,
IH); 3.31 (s,  31-1); 3-41-3.59 (m, 11-1); 7.15-7.39 (m, 5H); 9.53-9.61 (m,
1H). I - 4-C lohex 1-4-methox -3- hen lbul l 5 2 3-dih dro-1 4-benzodioxin
I- piperazine The Lille compound was prepared using the method described
for the Compound of  Example 1 but using compound 17e instead of Compound I
e and 1-(2,3-dihydro-1,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-[rifluoroethoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :Me?-C0 75,25) to afford the tide  compound (77.4
%). 'H-NMR (CDCI3, b): 0.97-131 (m, 6H); 1,48-1.99 (m, 6H); 2.07-2.29 (m,
3H); 2.42-2.67  (m, 4I-I); 2.71-2.90 (m, 1H); 2.92-3.26 (m, 5H), 3.3 (s,
3H); 4.17-4.38 (m, 4H); 6.45-6.64  (m, 2H); 6.66-6.84 (m, 1H); 7.12-7.34
(m, 51-I), Example IS
I-(4-Cyclohexyl-4-methoxy-3-phenylbutyl)-4-(4-fluoro-2- m e th
oxyphenyl)-piperazine The tide compound was prepared using the method
described for the Compound of  Example 1 but using compound He instead of
Compound lc and 1-(4-Iluoro-2 F~ 



fl 7 KC 2006  -52 melhoxyphenyI)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)-pipcrazine. The  crude was purified by
flash chromatography (PE :Me2CO 75:25) to afford the title  compound (79.8
/o)_ 'II-NMR (CDCl3, 6): 0-97-1.37 (m, 6H); 1.46-1.98 (m, 611); 2.07-2.31
(m, 3I1); 2.42-271  (m, 4H); 2.74-2.80 (m, IH); 2.81-3.18 (m, 5H); 3.39 (s,
3H); 3.81 (s, 3H); 6.49-6.68 (m,  2H); 6.77-6.92 (m, I14); 7.13-7.38 (in,
5H)_ Example 19 I-(4-Cyclohexyl-4-ethoxy
3-phenylhutyl)-4-15-(2,3-dihydro-I,4- benzo d ioxinyl)]-p ip eraziue
4-Cyclohexyl-4-ethoxy-3-phenylbutyraldehydc dimethyl acetal (Compound 19a)
The title compound was synthesised as described for Compound Id using as a
starting  material Compound 17c ins lead of Compound l c and ethyl iodide
instead of methyl  iodide. After E20 extraction, [lie crude was purified by
11 ash chromatography (PE - F.tOAc 8:2) affording the title product. (50.7
%)_ 'H-NMR (CDCl3, c: 0.91-1.34 (m, 9I-I); 1.42-1.99 (m"6H); 2.14-2.34 (m,
IH); 2,80-2.94  (m, I H); 3.00-3.11 (m, IH); 3.22 (d, 6H); 3.41-3.57 (m,
2H); 3,92-4.08 (m, 1H); 7.14- 7.35 (m, 5H)_
4:Cyclohexyl-4-ethoxy-3-pheiylbutyraldehyde (Compound 19b) The title
compound was obtained following the procedure described for Compound 1 e,
but using as a starting material Compound 19a instead of Compound Id. The
title product  was used in the next step without further puri fication.
'H-NMR (CDC13, d): 0.9I-1.39 (m, 8II); 1.48-1.88 (m, 6H); 2.57-2.89 (m,
2H); 3.08-3-20  (m, 1H); 3.23-3.40 (m, 1H); 3.41-3.61 (m, 2H); 7.13-7.38
(m, 5H); 9.57-9,66 (m, 1H).  144-Cyclohex
yl-4-ethoxy-3-phenylhuty11-4-[5-(2.3-dihydro-l 4-benzodioxiny1)1-
piperazine The Ii tie compound was prepared using the method described for
the Compound of  Example I but using compound 19b instead of Compound le
and i-(2,3-dihydro-1,4- ben adioxin-5-y1)-piperazine instead of
1-(2,2,2-trifluoroelhoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE !Me2CO 8:2) to afford the title  compound (60-6
%). a 7 DEC 2005  -53 



'H-NMR (CDC3, b)_ 0.97-1.32 (m, 9H); 1.42-1.99 (m, 6H); 2.04-2.36 (m, 3H);
2.46-2,69  (m, 41-1); 2.71-2.90 (m, 1H); 2.94-3.21 (m, 511); 3.26-3.61 (m,
2H); 4.17-4.39 (m, 41-1);  6.48-6.74 (m, 2H); 6.68-6.83 (in. 1H); 7.14-7.37
(m, 511). Example 20 1-(4-Cyclohcxyl-0-ethoxy-3-phenylhutyl)-4-(4-flu
oro-2- methoxyphenyl)-piperarinc The title compound was prepared using the
method described for the Compound of  Example I but using compound 19b
instead of Compound I e and 1-(4-fluoro-2- methoxyphenyl)-piperaxine
instead of 1-(2,2,2-trifluoroethoxyphenyl)-piperaxine_ The  crude was
purified by flash chromatography (FE :Me2CO 75:25) to afford the title
compound (73 %). 'H-NMR (CDC3, b): 0,96-1.40 (in. 9H); 1.44-1.99 (m, 6H);
2.05-2.34 (in, 3H); 2.42- 2.69 (m, 4H); 2.74-2,90 (m, IH); 2.92-3.16 (m,
5H); 3.21-3.60 (m, 2H); 4.83 (s, 311);  6.52-6.68 (m,2H); 6.78-6.93 (m, I
H); 7_I2-7.36 (m, 5H)_ Example 21 1-(4-Allyloxy-4-cyclohexyl-3 -phenyl hu
tyl)-4- [5-(2,3-dihydru-1,4- bemo dioxiuyl)j-piperazine 4-Allyloxy-4
-cyclohexyl-3-phen yl butyraldehydc dimethyI ace tal (Compound 21 a)  The
title compound was synthesised as described for Compound 1 d using as a
starting  material Compound 17c instead of Compound 1 e and ally! bromide
instead of methyl  iodide- The reaction mixture was stirred for 8 hat r_t,
and 5 hat 45C. Et20 extraction  and purification by column chromatography
(PE - EtOAc 85:15) yielded the title  compound (48.5 %). 'H-NMR (CDCI3. d):
0.94-1.38 (m, 6H); 1.51-2,01 (m, 6H); 2.16-2.34 (m, 1H); 2.82-3.01  (m, IH;
) 3.07-3.19 (m, IH); 3.21 (d, 6H); 3.72-3.88 (m, IH); 3.90-4.07 (m, 21);
5.04- 5.32 (m, 2H); 5.77-6.00 (m, 114); 7.16-7.37 (m, 5H)_ 4-All lox -4-c
clohe l-3-phenyl. bu ldeh de (Compound 21h The title compound was obtained
following the procedure described for Compound le,  but using as a starting
material Compound 21a instead of compound !d. The title product  was used
in the next step without further purification (99.3%)_ ~H-NMR (CDCI3, 3):
0.93-IA 1 (m, 6 H); 1,47-2.01 (m, 6H); 2.62-2.91 (m, 1 H); 3.14-3.29 0 7
DEC 2006  -54 (m, 1H); 3.41-3.60 (m, 1H); 3.7I-403 (m, 2H); 5.01-5.32 (m,
211); 5.73-5.98 (m , IH);  7.08-7.41 (m, 511); 9.56-9.69 (m,IH). 



1-(4-Allyloxy-4-cyclohexyl-3-phenyibutyl)-4-
[5-(2,3-dihydro-l,4-henzodioxinyfll- piperazine The title compound was
prepared using the method described for the Compound of  Example 1 but
using compound 21b instead of Compound Ie and 1-(2,3-dihydro-1,4-
benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :Mc2CO 73) to aliord the title  compound (64.1
Yo). 'l-NMR (CDC13, b): 0.98-1.40 (m, 6H); 1.48-1.98 (m, 6H); 1.88-2.00 (m,
2H); 2.08- 2.31 (m, 3H); 2.39-2.71 (m, 4H); 2.2,78-2.94 (m, 1H); 2.96-3.21
(m, 5H); 3.72-4.06 (m,  21-1); 4.68-4 _87 (m, 111); 5.05-5.34 (m, 2H);
5.81-6.02 (m, I H); 6.47-6.63 (m, 214); 6.80- 6.88 (m, I H)-1 711-737 (m,
5H)_ [M+I-I]`= 491 Example 22
1-(4-Allyloxy-4-cyclohexyl-3-phcnylbulyl)-4-(4-fluero-2- meth oxyph cnyl)-p
ip erazinc The title compound was prepared using the method described for
the Compound of  Example I but using compound 21 b instead of Compound le
and [-(4 -11 U01 0-2- methoxyphenyI)-piperazine ins lead of
1-(2,2,2-trifluoroethoxyphenyl)-pipcrazine_ The  crude was purified by
flash chromatography (PE :Me2CO 7:3) to afford the title  compound (77.1
%). 'H-NMR (CDCl3, d): 0.98-1.41 (m, 6H); 1.47-2.01 (m, 6H); 2.09-2.28 (m,
3H); 2.41-2.70  (m, 4H); 2.79-2.92 (m, 1H); 2.93-3.09 (m, 4H); 3.11-3.22
(m, IH); 3.77-3.89 (m, 411) -1  3.39-4.08 (m, 1H); 5.07-5.34 (m, 214);
5.79-6.01(m, 1H); 6.51-6.68 (m, 2H); 6.69-6.92  (m, 111); 7.I3-7.37 (m,
5H), [M-f-H]+= 4 81 Example 23
1-(4-Cyclohexyl-3-phenyl-4-prepargyloxybulyl)-4-[5-(2,3-dihydro-1,4-
benzodioxinyl)]-piperazinc 4=Cy_clohexyl-3-phenyl -4-
propargyloxybutyraldehyde dimethyl acetal (Compound 23a) f-: 0 7 DEC 2005
-55 The title compound was synthesised as described for Compound Id using
as a starting  malerial Compound 17c instead oCCompound Ic and propargyl
bromide instead of  methyl iodide. The reaction mix Lure was stirred for 8
h at r_L and 5 h at 45C. Et2(1  



extraction and purification by column chromatography (PE - E1OAc 85:15)
yielded the  title compound (50 %). 'H-NMR (CDC13, 6)= 0.90-1.41 (m, 6H);
1.48-1.74 (m, 511); 135-1.89 (m, IH); 1.90-2.04  (m, 1H); 2.18-237 (m, 1H);
2.38-2,44 (m, 1I1); 2.88-3.04 (m, 1H); 3-21 (d, 6H); 3.90- 4.17 (m, 311);
7.12-7.37 (m, 5H). 4-Cyclohexyl-3-phenyl-4-prorrargyloxy
-3-nhenylbutyraldehyde (Compound 23b) The title compound was obtained
following the procedure described 1'or Compound lc,  but using as a
starting material Compound 23a instead of Compound 1 d_ The title product
was used in the next step without further purification (99 %). 'II-NIvIIL
(COC13, a): 0.81-1.41 (m, 6H); 1.49-1.90 (m, 514); 2.39-251 (m, 111);
2.66-2.88  (m, 1H); 2.89-3.08 (m, IH); 3.11-3,42 (in, II-I); 3.43-6.59 (m,
1H); 3.97-4.19 (m, 2H);  7.12-7.39 (m, 511); 9.57-9.69 (m, 1H). I - 4-C
clohex l-3-phenyl-4- ro lox but I -4- 5 -(2,3 -dih dro-I 4-benzodioxin 1 -
r'iperazine The title compound was prepared using the me [hod described for
the Compound of  Example I but using compound 23b instead of Compound Ie
and ]-(2,3-dihydro-l,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifuoroethoxyphcnyl)-piperizine. The  crude was purified by clash
chromatography (Plc :Me2CO 7:3) to afford the title  compound (67.1 %).
'H-NMR (CDC13, d): 0.98-139 (m, 611); I.48-1.99 (nn, 6I.1); 2.11-2.29 (m,
3H); 2.39-2.46  (m, 111); 2.47-2.71 (m, 4H); 2.82-3.96 (m. 11I); 2.97-3.12
(m 4H); 3.17-3.29 (m, 1H);  3,95-4.16 (m, 2H; 4.174.38 (m, 4H); 6.48-6.72
(m, 2H); 6.69-6.83 (m, I H); 7.12-73  (m; 5H) [M-H]'~489  Example 24
1-(4-Cyclohexyl-3-phenyl-4-propargyloxybutyl)-4-(4-fuoro-2- meth
oxyphenyl)-pip erazine B 7 DEC 2006  -56 The title compound was prepared
using the method described for the Compound of  Example l but using
Compound 23b instead of Compound Ie and 1-(4-tluoro-2-
mclhoxyphenyl)-piperizine instead of
1-(2,2,2-ttiIluoroethoxyphcnyl)-piperuane. The  crude was purified by flash
chromatography (PE :Me2CO 8:2) to afford the title  compound (66.2 %). 



'H-NMR (CDC13, b): 0.99-1A I (m, 6H); 1.51-2.00 (m, 6H); 2,11-2.29 (m, 3H);
2.39-2.4-6  (in, 1H); 2.47-2.70 (m, 4H); 2.78-3.12 (m, 5H); 3.13-3.29 (m,
1H); 3.81 (s, 31-1); 3.96- 4.17 (m. 2H); 6.51-6.67 (m, 2H); 6.79-7.94 (m,
114); 7.11-7.34 (m, 5H). [M+H]'=479  Example 25
1-(4-Cyclohcxyl-3-phenyl-4-prepo xybutyl)-1-15-(2,3-dihydro-l,4-
benzodioxinyI) ]-piperaain c 4-Cyclohexyl-3-phenyl-4-propoxybutyraidchyde
dimethyl acelal (Compound 25a)  The title compound was synthesised as
described for Compound ld using as a starting  material Compound 17c
instead of Compound I c and propyl bromide instead of methyl  iodide- The
reaction mixture was stirred for 8 h at r.t. and 5 h at 45C_ Et2D
extraction  and purification by column chromatography (PE - EtOAc 85:15)
yielded the title  compound (32.7 %). 'H-NMR (CDC13, d)- 0.91 (t, 3H);
0.99-1.32 (m, 6H); 1.45-1.98 (m, IOH); 2.19-2.38 (m,  1H); 2.83-2.99 (m,
114); 3.01-3_I0 (m, 1H); 3.16-3.29 (m, 5H); 3.31-3.5 (m. IH); 3.91- 4.08
(m, 1H); 7.13-7.34 (m, 511). 4-C clohex l-3- hen l-4- ro x bu raldeh de
(Compound 25b) The title compound was obtained following the procedure
described for Compound 1 e,  but using as a starting material Compound 25a
instead of compound l d_ The title product  was used in the next step
without further purification (99.3%). 'H-NMR (CDC13, a): 0.80-0.95 (m, 3H);
0.96-1.37 (m, 6H); 1.41-1.88 (m, 7H); 2.57-3.09  (m, 3H); 3.11-359 (m,
31-1); 7.11-7.39 (m, 5H); 9-10-9.15 (in, 1H)_ I
-(4-Cyclahexyl-3-phenyl-4-propoxybutyl)-4-[5-(2,3-dihydnr I
,4-benzodioxinyl)I- piperazine The ti de compound was prepared using the
method described for the Compound of 7 DEC 2006  -57 Example 1 but using
Compound 25b instead of Compound le and 1-(2,3-dihydro-l,4-
henmodioxin-5-yl)-piperazinc instead of
1-(2,2,2-trifluoroethoxypheuyl)-piperazine_ The  crude was purified by
flash chromatography (PE :Me2CO 8:2) to afford the title  compound (50.7
%). 'H-NMR (CDCl3 ): 0,93 (t, 3H); 0.99-1.37 (m, 6H); 1.44-I.98 (m, 8H);
2.10-2.31 (m,  3H); 2.4I-2.69 (m, 4H); 2.72-2.90 (m, 1H); 295-3.18 (m,
511); 320-3.98 (m, 2H); 4.19- 4.37 (m, 4H); 6.48-6.67 (m, 2H); 6.69-6.83
(m, 1H); 7.11-7.36 (m, 511)_ 



[M+H f =493 Example 26
1-[5-(2,3-Dihydro-1,4-benxodioxinyl)]-4-(4-hydroxy-3-phenyl)-
hexylpiperazine 4-Oxo-2- hen lbu ronitril Com ound 26a) The title compound
was obtained following [he procedure described for Compound 1 e but  using
as a starting mate" Compound 17a instead of compound ld_ After the
usual-work- up procedure, the so obtained title compound was used without
further purification in the  next step 'H-NMR (CDCI3, S): 2.94-329 (m, 2H),
431-4.45 (m, I H), 7.30-7.48 (m, 514), 9,78 (bs,  11-1).
1-(3-Cyano-3-phenyloropyl)-4-(2,3-dihydrobenzo-I,4-dioxin-5-yI)-pipprazine
[Compound 26b) The title compound was obtained following the procedure
described for the compound of  Example 1 but using as a starting material
Compound 26a instead of compound I e and I- (2,3 -di
hydro-l,4-benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)- piperazine. Purification by flash
chromatography (PE - EtOAc 4:6) yielded the title  compound (85 %)_ Oil.
'H-NMR (CDCI3, 8)! 2,01-2.29 (m, 2H), 2.3I-2.72 (m. 6H), 3.02-3.22 (m, 41).
4.034.18  (m, 111), 4.19-438 (m, 4H), 6.50-6.62 (in, 21-1), 6.73-6.85 (m.
1H), 7.31-7.42 (m, 5H).  1-(2
33-Dihydrobenzo-l,4-dioxin-5-vl)-4-(3-formyl-3-phenylnropyl)-1ioerazine
Conr ound 26c The title compound was obtained following [he procedure
described for Compound 6f a 7 CELC 2006  -58 (alternative method) but using
as a starting material Compound 26b instead of Compound  6h_ Purification
by flash chromatography (Cl-I2C12-McOH 95:5) yielded the title compound
(60 %). Oil. 'H-NMR (CDCI3, 6): 1.88-2.02 (in, 1H), 2.30-2.51 (m, 3H),
2.52-2.98 (m, 4H), 2.99-3.31  (m, 4H), 3.63-3.77 (m, I H), 420-4.41 (m,
41-1), 6.48-6.67 (m, 2H), 6.68-6.85 (m, 1I1),  7.21-7.43 (m, 51-1), 979
(hs, I H)_ I- 5 2 3-Dih dro-1 4-benzodioxin 1 -4- 4-h dmx -3- hen lhex 1- i
erazinc The title compound was oblained following the procedure described
for the compound of  Example 6 but using as a starting material Compound
26c instead of Compound 61 _ 



The crude was purified by flash chromatography (CH2Cl2- McOI-IIN4.3 97:3)
affording  the title product as a yellow glassy oil (22.6 %). 'I-I-NMR
(CDC13, c: 0.79-1.0I (m, 3H) l_02-I-79 (in, 4I1), 1.80-1.98 (m, IH),
199-2.24  (m, 1H), 226-2.96 (m 6H), 2.98-3.33 (m, 4I1), 3.41-3.79 (m, I H),
4,18-4.38 (m, 4H),  6.45-6.68 (m, 2H), 6.69-6.87 (m, IH), 7.19-7.38 (m,
5H)_ [M+H['=397.4  Example 27 1-[5-(2,3-Ilihydro-1,4-benzodioxinyl)1 4-
(4-hydroxy-3-phenyl)-heptyl]- piperazine The title compound was obtained
together with the compound of Example 12 as the main  impurity. It was
purified by flash chromatography (EIOAc-McOHINH3 95:5). 'H-NMR (CDCI-7, 6)=
0.78-0.92 (m, 311), 1.15-1.3 (m, 5H), 1.80-2.08 (m. 2H), 2.28-2.40  (m,
21-1), 2.52-2.83 (m, 514), 3.02-3.18 (m, 4H), 3.65-3.79 (m, 1H), 4.16-4.32
(m, 4H),  6.48-6,62 (m, 2H), 6.71-6.82 (1, IH), 7.15-7.33 (m, 5H).  Example
28 1-[5-(2,3-Dihydro-1,4-bcnzodioxinyl)]-4- (4-hydroxy-3-pbenylhex-5-
enyl]-piperazinc The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a starting material
Compound 26c instead of Compound 6f and  ^inylmagnesium chloride (IM THE
sol.) ins lead ofelhylmagnesium chloride. The crude was purified by flash
chromatography (CI12C12- McOHINH3 97:3) affording  the title product as a
yellow glassy oil (66 %) 0 7 DEC 2006  -59 'H-NMR (CDCI3, b): 1.35-1.85
(br, 111), t.86-2.28 (m, 2H), 2.30-2.91 (m, 7H), 2.98-3.25  (m, 4H),
3.43-3.81 (m, 1 H), 4.19-4.40 (m, 411), 4.90-5.35 (m, 2H), 5.66-5.89 (m, I
H),  6.47-6-69 (m. 2I1), 6.71-6.85 (m, I H), 7.14-7.42 (m, 5H)_
[M+H]'=395,3  Example 29
1-[S-(2,3-Dihydro-1,4-benxodiaxinyl)]-4-(4-hydroxy-5-methyl-3- ph
enyl)-hexyl] -pip erazin e The title compound was obtained following the
procedure described for the compound of  Example 6 but using as a starting
material Compound 26c instead of Compound 6f and  isopropylmaguesium
chloride (2M THE sol.) instead ofethyImagnesium chloride The crude was
purified by flash chromatography (CI-I2C12 - MCOHINH3 98:2) affording  the
title product as a white solid (35 %). 



'H-NMR (CDC13, 6):0.73-0.95 (m, 6H), 1.30-1.48 (m, IH), i_76-1.95 (m, 1H),
1.96-2.21  (m, 1H), 2.22-2.4g (m, 211), 2.49-2.95 (m, 5H), 2.96-328 (m,
4I4), 3.52-3.73 (m, 1H),  4-19-4.41 (m, 4I.1), 5.02-5.68 (bs, 1'H),
6.49-6.63 (in, 2H), 6.75-6.87 (m, 1I-I), 7.15-739  (m. 5H). [M+H]`=411.7
Example 30
1-15-(2,3-Dihydra-1,4-bcnzodioxinyl)]-4-(4-hydroxy-3-phenyl)-pentyl]-
piperazinc The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a starting material
Compound 26c instead of Compound 6f and  melhylmagnesium bromide (3M THE
sot.) instead of ethylmagnesium chloride. The crude was purified by flash
chromatography (CH2CI2-McOHINH., 99:1) affording  the title product as a
while solid (42 %) characterized as a 7:3 (RS,RS)-(RS,RR) mixture.  'II-NMR
(CDCI3, 6): 0.85-1.15 (m, 3I1), 1.41-1.67 (m, 2H), 1.74-1.95 (m, 1 H),
1.96-2.24  (m. 1 H), 2.25-3.29 (m, I OH), 3.81-3.99 (m, IH), 4.19-4.3 9 (m,
41-1), 6.50-6.65 (m, 2H),  6.72-6.87 (m, 1H), 7.14-7.41 (m, 5H).
[M+H]'=383.6  Example 31 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-
(4-hydroxy-3-phenylhcpt-5- ynyl)-piperazine 07 DEC 20u  -60 The title
compound was obtained following the procedure described for the compound of
Example 6 but using as a starting material Compound 26c ins lead of
Compound 6f and 1- propynyimagnesi um bromide (0.5 M THE sol_) instead
ofethylmagnesium chloride. The crude was purified by flash chromatography
(CH2C12-McOHINH3 99:1) affording  the title product as a pale yellow solid
(35 %). 'H-NMR (CDCI3, 6): 1.72-1.89 (m, 3H), 1.91-2.21 (m, 2H), 2.30-2.50
(m, 2H), 2.51-2.82  (m, 414), 2.83-3.24 (m, 51-I), 3.51-3.73 (m, 1 H),
4.20-4.41 (m, 414), 4.42-4.61 (m, 1 H),  6.48-6.63 (m, 2H), 6.73-6.82 (m,
IH), 7.20-7.39 (m, 5H). [M+H] `=407.4 Example 32
I-[5-(2,3-Dihydro-1,4-benzadioxinyl)]-4- (4-hydroxy-3-phenylhept-5-
enyl)-piperazine The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a slarting material
Compound. 26c instead of Compound 6f and 1- 



propenylmagnesiun3 bromide (0.5 M THE sol.) instead ofethylmagnesiuin
chloride. The crude was purified by flash chromatography (CH2C1Z- MCOHIN143
99:1) affording  the title product as a pale yellow solid (83 %)_ 'I3-NMR
(CDC13, ,): 1.31-2,31 (m, 8I-1), 2.32-2.91 (m, 6H), 2.92-3.28 (m, 4H),
4.17-4_33  (m, 4H), 5.23-5.75 (m, 2H), 6-48-6-63 (m, 2H), 6.71-6.84 (m,
114), 7.12-7.39 (m, 511).  [M+H]4=409.6 Example 33
I-[5-(2,3-Dihydro-1,4-benzodioxinyi)]4- (4-hydroxy-3-phcnylhex-5-
yuyl)-piperazine The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a starting material
Compound 26c ins lead of Compound 6f and  1-ethynyI magnesium bromide (0.5
M THE sol.) instead ofetbylmagnesium chloride.  The crude was purified
twice, first by flash chromatography (CH2CI2- McOHINH3 99:1)  followed by
preparative LC affording the title product as a white solid (8 %). 'H-NMR
(CDCl3, r5): 1.11-1.99 (br, I H), 2,01-2.25 (m, 2H), 227-2.31 (m, 1H),
2.34-2.37  (m, 2II), 2.61-282 (in, 4H), 2,85-3.22 (m, 511), 4.18-4,32 (m,
411), 6.47-6.62 (m, 2H),  6.74-6.86 (m, 1I1), 7.19-7.41 (m, 5H).
[M+HJ'=393.7 -------------- ------ - ----- -- ----- -------- ---- --------
- - - - - - - - - - - -  0 7 DEC 2aas  -61 Example 34
1-[5-(2,3-Dihydre-1,4-bcnzodioxinyl)]-4- (4-hydrexy-3-pheny1hept-6-
enyl)-piper-arinc The title compound was obtained following the procedure
described for the compound of  Example 6 but using as a starting material
Compound 26c instead of Compound 6f and  allylmagnesium bromide (1 M THE
so]-) instead ^f ethylmagnesium chloride. The crude was purified by flash
chromatography (CH2C12- McOHINH3 99.1) affording  the title product as a
brownish oil (27 %). 'H-NMR (CDCL3, d): 1.41-1.72 (br, 11I), 1.73-2.25 (m,
4H), 2,26-2.50 (m, 2H), 2.51-2.91  (m, 511), 3.03-3,24 (m. 4I3), 3.78-3.92
(m, 1H), 4.20-4.39 (m, 4H), 4.92-5,17 (m, 2H),  5.73-5,95 (m, 111),
6.51-6,64 (m, 2I1), 6.67-6.84 (m, 1H), 7.11-7.40 (m, 514).  [M+H]'=409.7
Example 35 1-J5-(2,3-Dihydro-1,4-benzedioxinyl)J-4- (4-hydroxy-6-methyl-3-
phenylh ep t-5-enyl)-piperazine 



The title compound was obtained following the procedure described for the
compound of  Example 6 but using as a starting material Compound 26c
instead of Compound 6f and  2-methyl-I -propenylmagnesium bromide (0.5 M
THE sol.) instead of ethylmagnesium  chloride. The crude was doubly
purified by flash chromatography (CH2C12- McOHINH3  99:1) followed by
preparative LC affording the litle product as a white solid (10 %)_
'I-I-NMR (CDC13, c5)_ 1.12-1.85 (m, 8H), 1.87-2.02 (m, IH), 2.03-2.29 (m,
113), 2.30-2.9I  (m, 6H), 2.93-3.21 (m, 4H), 4.174.35 (m, 4H), 4.36-4.48
(m, 1H), 4.96-5.22 (m, 11I),  6-48-6.62 (m, 21-1), 6.75-6.85 (m, IH),
7_I2-7.38 (m, 5H) [M+H]'-423.8 - Example 36
1-[5-(2,3-Dihydre-1,4-benzodiexinyl)]-4- (4-hydroxy-6-methyl-3-
phenyl)-heptyl]-piperaziue To a solution of 0.708 ml of 2 M isobutyl
magnesium chIoride (in THE) in 3 ml of TI-IF  was added 0.226 g of
LiC1O4-The mixture was stirred at r. t- for 1 h; afterwards, 0.13 g of
Compound 26c in 3 ml of THE was added dropwise. The reaction mixture was
allowed to  stir at r. l. for 3 h then quenched with an aq. saturated
solution of NH1Ci, allcalinised and  extrac led with EtOAc. The combined
extracts were dried (Na2SO4) and evaporated to 0 DEC 2006  -62 dryness. The
crude was purified by flash chromatography (CH2C12- MeOH 99:1)  affording
the title product as an ivory while soIid (54.6 %) _  'H NMR (CDCl3 h)_
0.68-1.01 (m, 8H), I.12-1.38 (m, 2H), 1.65-1.85 (m, IFI), 2.03-2.29  (m,
IH), 2.30-2.52 (m, 111), 2.53-2.83 (m, 2H), 2.84-3.47 (m, 9H), 3.73-3.92
(m, IH),  4.18-4.39 (m, 4H), 6_A9-6.65 (m, 2H), 6.67-6.87 (m, IH),
7-10-7.40 (m, 5I-).  [M+I-1]+25.2 Example 37
1-15-(2,3-dihydro-1,4-benzodioxinyl)j-4- (4-hydroxy-3-phenylbutyl]-
piperaxine The title compound was obtained together with the compound of
Example 36.  Purification by flash chromatography afforded the title
product as an oil. 'H-NMR (CDC13, 8): 1.36-1.64 (m, IF1), 1.81-2.05 (m,
214), 2.50-2,73 (m, 4H), 2.75-2.93  (m, 2H), 2,94-3.27 (m, 4H), 3.62-3.72
(m, 2H), 420-4.39 (m, 4H), 6.10-6.45 (br, I H),  6.46-6.62 (m, 21-1),
6.70-6.83 (m, I H), 7.13-7.37 (m, 5H). [M+HJ'-369.7  



Example 38 (RS,SR)-1-[5-(2,3-1)ihydro-1,4-benzedioxirtyO]-4- (4-hydroxy 3-
phenylp en tyl)-pip erazin e The title compound was obtained together with
the compound of Example 11.  Purification by flash chromatography afforded
the litIe product as an oil, characterized as  the pure (RS.SR)
diastereomer. 'H-NMR (CDC13, b): 0.85-1.12 (m, 3FI), 1.80-2.21 (m, 311),
2.32-2.45 (m, 2H), 2.46-2.83  (m, 5H), 2.95-3.17 (m, 4 H), 3.92-4.01 (m, I
H), 4.18-4.37 (m, 4H), 6.45-6.61 (rn, 21,1),  6.72-6.85 (m, 1H), 7.11-7.38
(m, 5H)_ - [MtH]+-383.6 Example 39
1-[4-Cyclohexyl-3(2-dimelhylaminocarbonylphenyl)-0-oxobuty]]-4-[5- (2,3-d
ihydro-1,4-b enzo d ioxinyI)]-p ip crazine
2-(2-Cyclohexy-l-2-oxoelhyl)-N.N-d imethylbenrdmide (Compound 39a) The
title compound was obtained as described for Compound 13a. after the usual
work-up  procedure, the crude was purified by flash chromatography (PE -
EIOAc 1:1) to afford  the title compound (34.6%). a 7 DEC 2006  -63
'H-NMR(CDC13, c_ 1.11-1.50 (m, 514); 1.61-1.98 (m, 6H); 2,84 (d,3H); 3.04
(d, 3H);  3.81-4.02 (m, 2H); 7.11-7.42 (m, 5H)_ jM+H]'= 274
4-Cyciohexyl-3-(2-dimethylaninocarbonyl)-4-oxobutyraldehyde dimethyl
acetate  (Compound 39b) The title compound was prepared using the method
described far Compound 2b but  using Compound 39a instead of Compound 2a
The crude was purified by flash  chromatography (PE-Me2CO 75.25). Yield:
21.3 %_ 'H-NMR (CDC13, b].- 0.94-1 A9 (m. 5H); 1.51-1.83 (m, 5H); 1.84-2.01
(m, 11-1); 1.36-1.69  (m, 2H); 2.88 (s, 3I-1); 3.I8 (s, 314); 3.31 (d, 6H);
4.12-4.34 (m. 21-1); 7.12-7.39 (m, 4H).  4-C clohex f -3 2-dimeth
laminocarbon 1 -4-oxobut .rideh de (Compound 39c The title compound was
obtained following the procedure described for Compound Id,  but using as a
starting material Compound 39b instead of Compound lc. The crude was  used
in the next step without further purification. I H-NMR (CDCI3, S):
0.90-2.12 (m, 121-); 2,60-3.32 (m, 8H); 4.39-4.58 (m, II-); 7.04- 751 (m,
4H); 9.63-9-72 (m, !H) 



1-14-Cyclohexyl-3-(2-dime thy]
aminocarbonylphenvl)-4-oxobutyl]-4-[5-(2,3-dihydro-Z 4-
benzodioxinylll-piperazine The title compound was prepared using the method
described for the Compound of  Example 1 but using Compound 39c instead of
Compound le and 1-(2,3-dihydro-l.4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trii)uoroethoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :Me2CO 6:4) to afford the title compound  (65 %).
'H-NMR (CDCI3, c: 1.03-2.01 (m, I1H); 2.23-2.42 (m, 3H); 2.44-2.72 (m, 5H);
2.91 (s,  311); 3.97-3.I3 (in, 4H); 3_I9 Is, 3H); 4.13-4_38 (m. 5I4),
6.48-6.63 (m, 2H); 6.70-6.84  (m. 1I-I); 7.13-7.39 (m, 4H). [M+H]+=520
Example 40 1-[4-Cyclohcxyl-3-(2-dimethylaminocarbonylphenyn-4-hydroxybutyll
- -- --- ------- 0 7 DEC 2006  -64 4-
[5-(2,3-dihydro-1,4-benzodioxinyl)]-pip erazin e The title compound was
synthesised using the method described for Compound lc but  starting from
the Compound of Example 39 instead of Compound Ib- After the usual  work-up
procedure, the crude was purified by flash chromatography (PE - Me2CO-
NHrIMeOH 7:3:0.2) affording the tide compound (65.2 %), [M+H J{=522.45
Example 4l 1-14-Cyclohexyl-3-(2-dimclhyla
minocarbonylphenyl)-4-oxobutyl]-4-(4- 1luoro-2-methoxyphenyl) piperazine
The title compound was prepared using the method described for the Compound
of  Example 1 but using Compound 39e instead of Compound I c and
1-(4-lluoro-2- methoxyphenyl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE :Me2CO 6:4) to afford the title compound  (64,5
%)_ tH-NMR (CDCI3, d) 1.03-2.02 (m, 1114); 2.17-2.37 (m, 31-i); 2.41-2.73
(m, 51); 2.94 (s,  3H); 2.95-3.12 (m, 4I-1); 3.17 (s, 314); 3.85 (s, 3H);
4-11-4.27 (in, 114); 6.5 1-6.69 (m, 214);  6.78-6.92 (m, 114); 7.12-7.41
(m, 4H). [M+HJ=510  Example 42
1-[4-Cyclohexyl-3-(2-dimethylaminocarbonylphenyl)-4-hydroxybutyl]- 



4-(4 -flue ro-2-meth oxyphcnyl) The title compound was synthesised using
the method described for Compound 1 c but  starting from the Compound of
Example 41 instead of Compound Ib. After the usual  work-up procedure, the
crude was purified by flash chromatography (PE - Me2CO- NH31MeOH 75:25:0.2)
affording the title compound (64.2%)_ [M+H]+=512.6  Example 43
1-[3-(2-Cyanophenyl)-4-oxopentyl]-4-[5-(2,3-dihydro-l,4- h enzodioxi nyl)]
-pip crazin e 3-(2-Cyanophcnyl)-4-oxopentanaldehyde diethyl acetal
(Compound 43a) The title compound was prepared using the method described
for Compound 2b but  using 1-(2-cyanophenyl)-propan-2-one ( R.A. Bruce,
Org_ Prep. Proc. Int. 407-412, 1999)  instead of Compound 2a The crude was
purified by flash chromatography (PE-EtOAe  8:2). Yield: 13%. - ------ -
---- --- - 0 7 DEC 2006  -65 'H-NMR (CDCI3, b): 1.10-1.29(m.614), 1_B7-2.04
(m, 1FI), 2.14 (s, 3H), 2,42-2.59 (m,  1H), 3.31-3.71 (m, 4H), 428-4.43 (m,
2FI), 7.30-7.41 (m, 2H), 7.51-7.72 (m, 2H)_ 3- 2-C ano hen 1 -4-oxo
entanaldeh de (Compound 43b) The title compound was obtained following the
procedure described for Compound 1 d,  but using as a starting material
Compound 43b instead of Compound l c. The crude was  used in the next step
without further purification.
1-(3-(2-Cyanophenyl)-4-oxopenttyll-4-f5-(2,3-dihydro-1.4-benzodioxinyl)]_pi
perazine  The title compound was prepared using the method described for
the Compound of  Example 1 but using Compound 43b instead of Compound Ic
and I-(2,3-dihydro-1,4- benzodioxin-5-yl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphcnyl)-piperazine. The  crude was purified by
flash chromatography (PE :EICAc 6:4) to afford the title compound  (43.8
%)_ 'H-NMR (CDCI3, d): 1.75-1.92 (m, 114), 2.21 (s, 3H), 2,30-2.41 (m,
314), 2.41-2.69 (in,  414), 2.92-3.12 (m, 4H), 4.19-4.40 (m, 511),
6.48-6.62 (m, 21-1), 6.71-6.82 (t, IH), 7.30- 7.43 (m. 2I1), 7.51-7.72 (in,
2H). Example 44
1-[4-Cyclohexyl-3-(2-trifuoromcthoxyphenyl)-4-oxvbutyl]-4-(4- ind
olyl)-piperazine 



1 -Cyclohexyl-2-(2-trifluoroinelhoxyohcnvl)ethanone (Compound 44a) A
mixture of 1.26 g oft-lrifluoromethoxybenzyl chloride, Zn powder (0.59 g)
and 1,2- I]ME was reiluxed for 3 h, cooled al r. I.; afterwards, it was
filtered and was added 0.002  g of
dichlorobis(triphenylphosphine)-palladium (11) followed by 0-72 nil of
cyclohexanecarhonyl chloride to the filtrate stirred at r. t.. Afterwards,
the reaction  mixture was stirred at reflux for 4 h, cooled al r.l._ Alter
the usual work-up procedure  (see Compound la), the crude was purified by
flash chromatography ( methyl tert-butyl  ether- PE 96:4) to afford 0.22 g
of the title compound. '14-N MR (CDCI3, b): 1.10-2.00 (m, 1011); 3.80 (s,
3H); 7.18-7.40 (m, 4H);
4-Cyclohexyl-0-oxo-3-(2-trifluoromcthoxypheny1)-butyraldehyde diethyl
acetal  (Compound 44b To a solution of 0.22 g of Compound 44a in 1 ml of
DMSO was added polassium tert 0 7 DEC 2406  -66 butoxide (0.091 g) at r.t..
After 15 min 0.12 ml oft-bromoacetaidehyde diethyl acetal  was added and
the reaction mixture was heated at 50C for 5h. Afterwards, it was cooled
to r_t_, diluted with water and extracted with methyl lert-butyl ether,
which was dried  (Na2SQ4) and evaporated to dryness in vacuo giving a crude
which was purified by flash  chromatography (methyl lert-butyl ether- FE
93!7) affording 0.092 g of the pure title  product. 'H-NMR (CDC13, 6):
1.00-2.10 (m,17H); 2.10-2.45 (m, 214); 3.75 (q,41I); 4.32 ((1 FI);  4,50
(t,1 H); 7.10-7.40 (m, 413) 4-CyclohexyI-4-oxo-3-(2-tri
0uoromelhoxyphenyl)-butyraldehyde (Compound 44c)  0.09g of Compound 44 b,
1.1 ml of IN 14CI and 5 ml of ace lone were stirred at r.t. for 4h.
Evaporation and extraction with CH2C12 afforded the title compound, which
was used in  the next step without fertherpurification. 'H-NMR (CDC[,, b):
0.80-1.95 (m,9H); 1.95-2.15 (m,11-1); 2.25-2,45 (m,114); 2.52  (dd,1H);
3.40 (dd,1l-1); 4.80 (dd, I H); 7.10-7.40 (m,411); 9.75 (s, I H)
114-Cyclohexyl-3-(2-trifluammethoxyphcnvl)-4-oxobutvll-444-indolyl -
piperazine  The title compound was prepared using the method described for
the Compound of  Example I but using Compound 44c ins lead of Compound Ie
and 1-(4-indolyl)- piperazine instead of
l-(2,2,2-trifluomethoxyphenyl)-piperazine. The crude was purified  by flash
chromatography (PE !EtOAc 6:4) to afford the title compound (53 %). 



'H-NMR (CDC13, 6): 1.00-2.10 (m,i IFI); 2.20-2.50 (m,4H); 2.50-2.80 (m,4H);
3.15-3.40  (m,4H); 4.50 (1,1H); 6.50 (d,1H); 7.60 (dd,IH); 7.007.20 (m,3H);
7.20-7.35 (m,4I-I); 8.15  (s,111) Example 45 (RS,SR)
1-[4-Acetoay-A-eyclohexyl-3-(2-fluorophenyl)-hutyl]4-(2- me(h
oxyphenyl)-piperazine I CCyclohex l-2-(2-fluorophenyl)ethanone (Compound
45a) To a mixture of 36 ml of 2-tluorobenzylzinc chloride (0.5 M soL in
THF) and 0.008 g of  dichlorobis(triphenylphosphinc)-palladium (I1) stirred
at 0C was. added dropwise via a  syringe 2.14 ml of cyclohexanccarbonyl
chloride- Afterwards, the reaction mixture was 0 7 DEC 2006  -67 stirred at
r.t. for 4 h, quenched with an aqueous saturated solution of ammonium
chloride  (25 ml), extracted with 20 ml of EtOAc, which was dried (Na2SO4)
and evaporated to  dryness in vacuo affording 3.52 g of the title compound
as a crude, which could be used  in the following seep without further
purification. 'H-NMit(CDCI3, &): 1-10-2.05 (m, 10I-1), 2-47 (tt,IH), 3-77
(s, 2H), 6-97-7-32 (m, 41-1)
4-Cyctohexyl-4-oxo-3-(2-fluorophenyf-butyraldehyde diethyl acetal (Compound
45b)  A solution of 5-02 g of compound 45a in 136 ml of toluene was heated
at re [lux  recovering 35 ml of toluene by distillation to remove water.
Afterwards, 3.18 g of  potassium tert-butoxide was added and stirring at
reflux was continued for 30 min-; the  reaclion mixture was cooled to 80C
and 4.27 ml oft-bromoacetaldchyde diethyl ace tal  was added. After 18 h at
reflux, the reaction mixture was cooled to r.t., quenched with an  aqueous
saturated solution of ammonium chloride (30 ml), extracted with 30 ml of
EtOAc, which was dried (Na2SO4) and evaporated to dryness in vacuo giving a
crude  which was purified by flash chromatography (petroleum ether-ELOAc
92.5:7.5) affording  2.97 g of the pure title product. 'H-NMR (CDCl3, 8):
1-00-2.10 (m, 1714), 220-2.52 (m, 214), 3.30-3.72 (m, 4H), 425- 4.45 (m,
2H), 6.90-7.35 (m, 414) 4-Cyclohexyt-4-oxo-3-(2-fluorophenyi)-hutyraldehyde
(Compound 45c) A mix Lure of 1.12 g of the compound 45 b, 9 ml of 50% aq.
trifluoroacelic acid and 18 ml  of CH2C12 was stirred for 2 hat r.t., and
then diluted with 10 ml of CH2C12. The organic  layer was separated, washed
with brine (2x 15m1), dried (Na2SO,,) and evaporated to  dryness in vacuo
to afford a crude (0.88 g), used in the next step without further  



purification. 'H-NMR (CDC1,, S): 0.90-2.10 (m, 10H), 2-25-2.70 (m, 2H),
3.12-3.52 (m, I H), 4.60- 4.80 (m, 1 H), 6-95-7.40 (m, 4 H), 9.75 (s, i H)
1- 14-C ycl ohexyl-3-(2-fluorophen yl)--oxo butyl
1-4--(2-methoxyphenyl)::piperazin  (Compound 45d) A mixture of 0.88 g oC
the compound 45c, 0.84 g of 1-(2-methoxypheuyl)-piperazine-1I0,  1.06 g of
sodium triacetoxyborohydridc and 33 ml of CH2Cl2 was stirred at r.l. for I
h, -- - ------- ---- ----- 0 7 DEC 2066  -68 kept overnight resting,
alkalinised with 20% aq. Na2CO3, The organic layer was separated,  washed
with brine (2 x 30in1), dried (Na2SOa) and evaporated to dryness in vacua
the  give a crude (1.46 g) which was used in the next step without further
purification. A  sample was purilled by flash chromatography (petroleum
ether-E(OAc 6!4) affording a pure sample. - 'H-NMR (CDC13, S): 1.05-2.00
(m, 11I-1), 2.20-2.44 (m, 4H), 2.45-2.72 (m, 4H), 2.90 3.20 (rn, 411), 3.85
(s, 3II) (RS.SR)-1-f
4-Cyclahexyl-342-fluorophenvl)-4-hydroxybu[yl]4-(2-methoxyphen yl)-
ppiperazine (Compound 45e) To a solution of 1-4 6 g of Compound 45d in 33
ml of McOH stirred at 0C was added  0.19 g of NaBH4 and the mixture was
stirred at r1_ for 4 h. The solvent was evaporated  and the re action crude
was taken up with H2O and extracted with EtOAc. The organic  layer vas
separated, washed with brine (2 x 15m1), dried (Na2SO4) and evaporated to
dryness in vacua to give a crude which was purified by sequential flash
chromatography  (petroleum ether-EtOAc-2 N ammonia in methanol 75-25:2;
petroleum ether-EtOAc-2 N  ammonia in methanol 80:20:2) affording 0.82 g of
Compound 45e (upper TLC Rf ;  eluent: petroleum ether-EtOAc-2 N ammonia in
methanol 70:30:2). 'H-NMR (CDC13, 8): 0.80-1.40 (m, 6H), 1.50-1.82 (m,
4H),1,85-2.10(m, 3 H), 2.21-2.45  (m, 211), 2.52-2.85 (m, 4H), 2.98-3.26
(m, 4H), 3.28-3.42 (m, IIf), 3.50-3.60 (m, 1H),  3.85 (s, 3H), 6.80-7.30
(in, 7H), 7.62-7.80 (m, 11-1); OH peak not detectable 1( R.2S) 1:Cyclohex
ll-4-f4-(2-methoxyph .nyl)-piperazin-l-yl]-2-(2-fluorophenvl)-butan- 1-01
(Compound45eA) This compound was obtained by chiral column chromatography
on Compound 45e using  



Chiralpak AI} (0.46x25 cm), eluting with n-hexane-EIOH 95:5 (flow = 0.5
mllmin;  detector UV 247 nm), 1 S.2R 1 -CycloheVI-4- 4-(2-me [box hen 1- i
perazin- I 1 -2- 2-fuaro hen D- butan- I -oi (Compound 45e8) This compound
was obtained by chiral column chromatography on Compound 45e using
Chiralpak AD (0.46x25 em), eluting with n-hexane-E [OH 95:5 (flow = 0.5
ml/min; F'= Q7 DEC 2O&  -69 detector IJV 247 run). The absolute s lereo
chemistry of Compounds 45eB, in form of its sails with  hydrogen bromide,
was determined by single crystal x-ray diffaction, as ColIows.  Single
crystal X-ray diffraction experiment: A needle shape single crystal was
selected for X-ray diffraction analysis and  mounted on a glass fiber- The
data were collected on Rigaku Rapid cylinder shape image  plate X-ray area
detector with detector aperture = 45.4 x 25.6 cm. II was controlled by a
Windows 2000 based PC computer with Rapid Auto version 1.06 software
(Rigaku,  2000), at low temperature (-120K), with Mieromax-002
micro-Confocal mirrors  CuKaradiatior) [X(CuKa) =1.5405AJ. Indexing was
performed from three 30  oscillations frames that were exposed for 360
seconds. All reflections were measured in  five image groups with six
frames in each group; the exposure time was 160 seconds per  degree. Among
them, five groups of images were at angles phi = 0, 90 180 270 with
chi=50and phi=0 with chi=0 all flames were delta omega = 30, and which
makes the  20,nar = 136.3. The sampleldelector distance was 12.74 cm. The
data reduction  program, Rapid Auto version 1.06 (Rigaku, 2000), determined
the Lauc group was -1,  and total 7,986 reflections were integrated for
structure solution and refinements Single crystal results: The structure
was solved by direct methods, using S1R92 (Altomare et al_ 1994).  All
calculations were performed using the Crys[alStructure 3.0 (MSCIRigaku,
2002;  Watkin et al., 1996, Carruthers and Watkin, 1979) crystallographic
software package. The  trial solution obtained 38 nohydrogen atoms in the
asymmetrical unit- Least squares  refinement included all nonhydrogen
atomic coordinates and aniso tropic thermal  parameters- The final cycle of
full-matrix least-squares refinement on F was based on  



6,297 reflections with I > 3o(I), converged with agreement factors:
R=0.071, 5=2.224,  Rw=0.073. The absolute configuration was determined by
using the calculated Flack x  parameter, which was 0.00 with esd = 0.04.
Expected values are 0.0 ().Vithin 3 esd's) for  correct and +1.0 for
inverted absolute structure. References:  Altomarc, A., Cascarano, G_,
Giacovazzo, C_ Gualgliardi, A., I3urla, M., Polidari, G., and  Camalli, M.,
(1994) SIR92, J_ Appl_ Cryst., 27, 435. Carruthers, J.R. and Watkin, D.J.
(1979), Acta Cryst, A35, 698-699. -U-f DLC 20bd  -70 Rigaku (2000), Rapid
Auto, Rigaku Corpora lion, Tokyo, Japan_ Rigaku and Rigaku/MSC, (2000-20
02), Crystal Stmcturc Analysis Software,  CrystalStructure Version 3.00,
Rigaku/MSC, 9009 New Trails Drive, The Woodlands,  TX, USA 77381-5209,
Rigaku, 3-9-12 Akishima, Tokyo 196-8666, Japan. Watkin, D.J., Prout, C. K-
Carruthers, J.R. & T3ctteridge, P.W., CRYSTALS Issue 10,  Chemical
Crystallography Laboratory, Oxford, UK. (RS,SR)
1-f4-Acetoxy-4-cyclohexyl-3-(2-Tluor)phenyl)-butvll-4-(2-methoxyphenyl]_
nineraxinc To a solution of 0.135 g of Compound 45e and 0.043 inl of TEA in
5 mI of CH2C12  stirred at 0-5C, was added 0.021 ml of acetyl chloride.
Aftcrnvards, the reaction mixture  was stirred at M. for4h, washed with
5%aq. NaHCO3 5%(1xIOml), H2O (2xI5ml), dried  on Na2SO1 and evaporated in
vacua to afford the title product (0,143 g) J14-NMR (CDC 1j, 6);
,5:0.80-1.25 (m,5H); 1.25-1.50 (m,1I-T); 1.50-1.90 (m, 7H); 1.95  (s,3 H)-'
2,10-2.40 (m,2H); 2.40-2.65 (m, 4H); 2.90-3.15 (m, 4H); 3.38-335 (m,1H);
3.85  (m, 314); 5.05 (t,IH); 6.80-725 (m,711); 7.30-7.45 (m,]1J) Example 46
(RS,SR) 1-14-Cyclohexyl-3-(2-Tluorophenyl)-4- m c thoxycarbonyloxybutyl] -4
-(2-meth oxyphenyl)-pip erw .in e To a solution of 0.112 g of Compound 45e
in 0.8 ml of pyridine stirred at 0C, was added  0022m] of methyl
chloroformate. The reaction mixture was stirred at r. t- for 4 days and at
40C for 5 h. Additional 0.045 ml of methyl chloroformate was added, heating
at 40C for 4 h.. After 3 days at r.t., methyl chloroformate (0.045 ml) was
added and the mixture  stirred at r_1. for 6h. After cooling, it was poured
into water and extracted with  E1OAc(2x15m1),washed with 2x15m1 of H20,
dried (Na2SO4) and evaporated to dryness  



in vacuo. The crude was purified by flash chromatography to (PE -
EtOAc-NH31MeOH  75:25:2.5) to yield 0,022g of the title product tH-NMR
(CDCl3, S): 0.80-2.05 (m,1311); 2.10-2.40 (m,2H); 2-40-2.75 (m,4H);
2-90-3.20  (m,4H); 3-38-3.60 (m,11-1); 3.70 (m,3H); 3.85 (m,311); 4.88 (t,l
H); 6.80-7.25 (m,7H);  7.38-7.50 (m,1 H) Example 47 (RS,SR)
1-[4-Cyclohexyl-4-ethylaminocarbonyloxy-3-(2-fuorophenyl) 7 DEC 2006  _71
butyl] -4 -(2-m echo xyph enyl)-pip erazi n c To a solution of 0.126 g of
Compound 45c in 05 ml of pyridine stirred at 0C, was added  0.113 ofethyl
isocyanato. The reaction mixture was stirred at r_ l_ For 24 h and at 50C
for  3 h. After cooling, it was poured into water and extracted with
Et20,washed with H2O,  dried (Na2S04) and evaporated to dryness in vacuo to
afford 0.108g of the title product.  'H-NMR (CDC13, 3): 0.90-1.40(m, 9H);
1.60-2.10 (m,7H); 2.10-2.40 (m, 2H); 2.50-2.65  (m, 414); 2.95-3,30 (in,
6H); 3.40-3.55 (m,IH); 3.85 (s, 3H); 4.50 (1, IH); 4.90 6-80-7.22 (m,7H);
7-32-7.45 (in, l H) Example 48
(RLS,SR)1-14-Aminocarhnnyloxy-4-cyclohexyl-3-(2-1luoropbcnyl)- bu tyl]
-4-(2-m ethoxypheny l)-p ip cra xine To a solution of 0.124 g of Compound
45e in 5 ml of CH2CI2 was added potassium  cyanatc. To the suspension
stirred at M. was added 0,087 ml offnfluoroacetic acid. After  24 hat r.t.
and 5 hat 40C, additional Inluoroaeetic acid was added (0,17 ml). After 6 h
at 40C, the reaction misture was cooled, evaporated to dryness, diluted
with water and  NaOII 2 N, extracted with EtOAC; the extracvt was washed
with H2O, dried (Na2SO.4)  and evaporated to dryness in vacuo. The crude
was purified by flash chromatography to  (PE - EtOAc-NH3IMeOH 75:25:2.5) to
yield 0.064 g of the 1i Lie produel_ 'H-NMR (CDC3, 6): 0.90-1.50 (m,61I);
1.50-2.05 (m,711); 2.10-2.40 (m,2H); 2,50-2.70  (111,4 H); 2.95-3.I5
(m,4H); 3.40-3.55 (rn,IH); 3.85 (s,3H); 4.45 (s,2H); 4.85-4.95 (m,1H);
6.80-7.26 (m,7H);7.32-7.45 (m, l H) Example 49
1-]5-(2,3-Dihydro-1,4-henzodioxinyl)]-4- (4-hydroxy-5,5-dimcthyl-3-
phenyl)-hcxyl] -pip erazin e The title compound was synthesised following
the procedure described for the compound  of Example 36 but using
tert-hutylmagnesium chloride (IN in THF) instead of  isobutylmagnesium
chloride-The mix lure was stirred at r. t. for 3 h. The crude was  



purified by flash chromatography (CH2C12 - McOI-I 99:1) affording the title
product as an  brownish solid (15 %). 'H-NMR (CDC1,3,6): 0.88 (m, 9H),
1-31-1.48 (m, 2H), 1.73-1.97 (m, III), 1.96-2.21 (m,  114), 2.22-2.48 (m,
2H), 2.49-2.97 (m, 514), 2.99-3.28 (m, 4H), 3.61-3.73 (m, I H), 4.19- 4.41
(m, 4H), 6.49-6.63 (m, 2H), 6.75-6.87 (m, 1H), 7.15-7.44 (m, 511). - --
-------- ---------- ------- D 7 DEC 2006  -72 [M+H]`-125.7  Example 50
1-(4-Fluoro-2-methoxyphenyl)--[(4-hydroxy-3-phenyl)-hcpt-5-ynyll-
piperezine 1-(3-Cyano-3 -phenylpro pyl)-4 - (4-fl
uoro-2-methoxyphenyl)-piperazine (Compound 50a)  The Ii Ile compound was
oblained following the procedure described for the compound of  Example I
but using as a slating material Compound 26a instead of Compound I e and I
- (4-Fluoro-2-methoxyphenyl)-piperazine ins lead of
1-(2,2,2-trilluoroethoxyphcnyl)- piperazine. Purification by flash
chromatography (PE - EIOAc 4:6) yielded the title  compound (90 %)_ Oil.
'H-N MR (CDCI3, d) 194-2.29 (m, 211); 2.36-2.79 (m, 6H); 2,97-3.14 (m, 4H);
3.85 (s,  3H); 4.01-412 (m, 111); 6.54-6_71 (m, 211); 6.82-7.97 (m, 111);
7.28-7.47 (m, 5H) 1 - 4-FIuoro-2-metho hen 1 -443 -form y i-3-hen 1 ra 1 -
i razine (Compound 50b  The title compound was obtained following the
procedure described for Compound 6f  (alternative method) but using as a
slarting material Compound 50a instead of Compound  6h. Purification by
flash chromatography (CI-I2CI2-McOH 95:5) yielded the title  compound (55
%). Oil. 'H-NMR (CD('I,. d)' 1.81-2.00 (m, 111); 2.24-2.48 (m, 31-1);
2.49-3.82 (m, 4H); 3.87-3.19  (m, 4H); 3.61-3.73 (m, 111); 3.84 (s; 3H);
653-6.71 (m, 2H); 6.80-6.94 (m, 11-1); 7-12- 7.45 (m, 5H); 9.68-9.79 (m,
11-1). 1-(4-Fluoro-2-methoxyphenyl)-4-[(4-hydroxy-3-phenyl)-hept
55-ynvll-oipen. tine The title compound was obtained following the
procedure described for the compound of  Example 36 but using as a slarting
material Compound 50b instead of Compound 26c and  using
1-propynylmagnesium bromide (0.5 N in THF) instead of a solution of
isobutylmagnesium chloride,. The crude was purified by flash chromatography
(CH2CI2- MeOH 99:1) affording the title product as a yellow glassy oil
(22.6 /o)_ 



'H-N-MR (CDCI3, b): 0.84-1.17 (m, 3H), 1.40-1.70 (m, 214), 1.74-1.90 (m,
IH), 1.93-2.22  (m, 111), 2.25-3.29 (m, 10H), 3.80 (s, 3H), 3.84-3.99 (m,
1H), 6.50-6.65 (m, 21-1), 6.70- 6.90 (m, 11-1), 7.14-7.38 (in, 5H). i: - -
~ z ~~c 2ar:~ -73- [M+H]+=397,2 Example 51
(E,Z)-1-(4-Fluoro-2-methoxyphenyl)-4-[(4-hydroxy-3-phenyl)-hept-5-
enyl[-piperaxine (1:1 mixture) The title compound was obtained following
the procedure described for the compound of  Example 36 but using as a
starting material Compound 50b ins lead of Compound 26c and  using
1-propenylmagnesium bromide (05 N in THE) instead of a solution of
isobutylmagnesium chloride-. The crude was purified by flash chromatography
(CHzCI2-MeOH 99:1) affording the  ti de compound as a yellow glassy oil (30
%). 'H-NMR (CDC13, (5; 1.17-1-73 (m, 4H), 1.92-2.51 (m, 2H), 252-3.42 (m,
11 H). 3.83 (s,  3H), 4.22-4-65 (m, lI-1), 5.28-5.75 (m, 2H), 6.50-6.64 (m,
2H), 6.72-6.91 (m, 1H), 7.13- 7.41 (m, 5H). [M+I-1]4=399.2  Further
purification by preparative LC-MS chromatography afforded the isolation of
the  following compounds: Example 52
(E,Z)-1-(4-fluoro-2-methoxyphenyl)-4-[(4-hydroxy-3-phenyl)-Itept-5-
enyl]-piperaxine (5:95 mixture) 'H-NMR (CDC13, d): I.24-1.43 (m, 311),
1.74-1.91 (m, 2H), I -92-3.12 (m, 12H), 3.82 (s,  311), 4.41-4.55 (m, IH),
5.18-5.65 (m, 2H), 6.48-6.59 (m, 21-1), 6.71-6.91 (m, 1H), 7.13- 7.43 (m,
5H), [M-f-H]+=399.2  Example53
(E)-1-(4-Fluoro-2-methoxypheuyl)-4-[(4-hydroxy-3-phenyl)-hept-5-
enyll-piperaxine (RS,RS:RS,SR 9:1 mixture) 'H-NMR (CDCI3, c: 1.44-1.59 (m,
411), 1.71-2.03 (m, 2H), 2.32-3.15 (m, 1 IH), 3.84 (s,  31-I), 4.09-4.12
(m, IH), 5.15-5.23 (m, 113), 5.34-5.49 (m, 114), 6.48-6.60 (m, 2I1), 6.70-
6.92 (m, 1I1), 7.13-7.43 (m, 5H)_ [M+H]+=3992 



0 7 DEC 2066  -74 Example 54
1-J5-(2,3-Dihydro--1,4-bcnzodioxinyl)1-4-[(4-hydroxy-5-me(hyl-3-
phcnyl)-hex-5-enyl]-piperaxine (RS,RS:RS,SR 6:4) The title compound was
synthesised following the procedure described for the compound  of Example
36 but using isopropenylnuagnesium bromide (0.5 N in THF) instead a
solution of isobutylmagnesium chloride-The mixture was stirred at r.t for 3
It. The crude  was purified by flash chromatography (CH2CI2- McCH 99:1)
affording the title product  as an brownish solid (38 %)_ 'H-NMI (CDC1j,
b): I_65-1.79 (m, 31I), 2.03-2.12 (m, 1H), 2.32-2.48 (m, 1H), 2.57-2.78
(m, IH), 2.79-3.42 (m, 121=1), 4.21-4.45 (m, 4H), 4-65-4.95 (m, 2H),
6A9-6.58 (m, lit),  6.60-6.65 (m, 1H), 6.72-6.79 (m, IFl), 7.19-7.41 (m,
5H)_ [M1-lJ`=409.6  Example 55
l-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[(4-hydroxy-6-methyl-3- ph
cayl)-hen t-6-enyl] -pip erazin e The title compound was synthesised
following the procedure described for the compound  of Example 36 but using
2-methylally1magnesium chloride (0.5 N in THF) instead a  solution of
isobutylmagnesium chloride, The mix ture was stirred at r.t. for 3 It. The
crude  was purified by flash chromatography (CH2CI2- McOII 99:1) affording
the title product  as an brownish solid (48%)_ 'H-NMR (CDCl3, b]: 1.68-1.73
(m, 3H), 1,94-2.05 (m, 2H), 2.06-2,18 (m, 1H), 2.19-2.31  (m, 1H),
2.47-2.51 (m, 1H), 2.52-3.42 (m, 12H), 4.23-44-4 (m, 4H), 4.62-4.93 (m,
2H),  6.49-6.53 (m, IH), 6.62-6.65 (m, 111), 6.77-6.84 (m, 1H), 7.21-7.48
(m, 51-I). [M+H]+23.6  Example 56 1-[5-(2,
-Dihydro-1,4-hcnzodioxinyl)J-4-[4-hydrexy-4-(2-thienyl)-3- phenyl bu
tylj-piperazinc The Li tie compound was synthesised following the procedure
described for the compound  of Example 36 but using 2-thienylmagnesium
bromide (1 M in THF) instead of a solution  ofisobutylmagnesium chloride
The mixture was stirred atr.t. for 3 h. The crude was  purified by Ilash
chromatography (CI-12C12-MeOH 99:1) affording the title product as an
brownish solid (33 %). - - ----------- a7OEc2aQ6  



-75 'H-NMR (CDCl3, 6):1.75-223 (m, 3H). 2.48-2.53 (m, 2H), 2.54-2.94 (m,
4H),3.05-3.32  (m, 5H), 4.23-4.41 (m, 4H), 5.12-5.21 (m, I H), 6.50-6.93
(m, 5H), 7.11-7.48 (m, 611).  [M+H]'=451.7 Example 57
1-[5-(2,3-Dihydro-1,4-benzodioxinyI)]-0-[(4-hydroxy-3-phenyl)octyl]-
piperazine The title compound was synthesised following the procedure
described for the compound  of Example 36 but using n-hutylmagnesium
chloride (2 M in THF) instead of a solution  of isobulylmagnesium chloride.
The mixture was stirred at r.t. for 3 h, The crude was  purified by flash
chromatography (CH2CI2- McOH 99:1) affording the title product as an
brownish solid (48 %) J H-NMR (CDC13, 6): 0.6I-0.78 (m, 3II), 1.02-1.31 (m,
6H), 1.94-2.06 (m, 1H), 2,26-2.48  (in, IH), 2-51-2.61 (m, 2H), 2-62-3.32
(m, 10H), 3.62-3.74 (m, IH), 4.23-4.44 (m, 4H),  6.47-6.50 (m, I H),
6.61-6.65 (m, I H), 6.79-6.84 (m, I H), 7.21-7.51 (m, 5I-1). [M+H]'=425.4
Example 58
1-(4-Fluoro-2-methoxyphcnyt)-4-I(4-melhoxy-3-phenyl)-hcpt-5-ynylj-
piperazinc 4-Hydroxy-3-phe~pt-5-ynaldehyde dimethyl acelal (Compound 58a)
The title compound was obtained following the procedure descri bed for the
compound of  Example 6 but using as a starting material Compound 175
instead of compound 6f and 1- pmpynyimagnesium chloride (2M sol_ in THF)
ins lead ofethylmagnesium chloride, The  crude was purified by flash
chromatography (EIOAc - PE 3:7) affording the title product- (81 /n).
'H-NMR (C'DCI3, b): 1.78-1.88 (m, 3H), 1.91-2.21 (m, 31-1), 2.92-3.08 (m,
I.H), 3.20-3.35  (m, 7H), 4.18-4.24 (m, 11I), 7.20-7.39 (m, 5H).
4-Methoxv-3-phenylhept-5-ynaldehyde dimethyl acetal (Compound 58h) The
title compound was synthesized as described for Compound I.d using as a
starling  material Compound 58a ins lead of Compound Ic. Afer EIOAc
extraction, the crude was  used without further purification in the next
step. fl7BCC2W  -76 4-Methoxy-3-phenylhent-5-ynaldehyde (Compound 58c) The
title compound was obtained following the procedure described for Compound
le,  



but using as a starting material Compound 58b instead of compound 1d_ The
title product  was used in the next step without further pur i fication.
1-(4 -Tluoro-2-methoxyphenyl )1I- [ (4-methoxy-3 -phenyl)-he pt-5 -yn yl
]_piperazine  The title compound was prepared using the method described
for the Compound of  Example I but using compound 58c ins lead of Compound
le and 1-(4-fluoro-2- methoxyphenyl)-piperazine instead of
1-(2,2,2-trifluoroelhoxyphenyl)-piperazine. The  crude was purified by
flash chromatography (PE-EtOAc 3-7) to afford the title compound  (17.5 %).
'H-NMR (CDCI3, 4):.1.63 andl.83 (2 s, 3H); I.88-2.05 (m, 2H), 2.15-2.49 (m,
411), 2.48- 2.78 (m, 4I-1), 2.51-2.90 (m, 11-1); 2.90-315 (m. 2I-I); 3.25
and 3.40 (2 x s, 3H); 3.76 (m,  3H); 3.93-3.98 (m, 1H), 6.48-6.57 (m, 211),
6.76 (dd, 114) 7.22-7.48 (in, 5H)_ W+II]`=411.13  Example 59 (k;
,Z)-1-(4-Fluore-2-mcthoxyphenyl)-4-[(4-metlruxy-3-phenyl)-hept-5-
enyl]-piperaxine (upper TLC rf diastereomer) 41H
ydroxy_-3-phenylhept-5-enaldchyde dimethyl acctaI (Compound 59a) The line
compound was obtained following the procedure described for the compound of
Example 6 but using as a starting material Compound 17b instead of compound
6f and 1- propenylmagesium chloride (2M sot. in THF) instead of
ethylmagnesium chloride. The crude was purified by flash chromatography (PE
- EtOAe 7:3) affording the title  product. (42 %). 'H-NMR (CDCI3, 6): 1.50
and 1.60 (2 d, 3H), 1_85-2.04 (m, 2H), 2.15-2.38 (m, 114),  2.78-2.92 (in,
IH), 3.22 and 3.38 (4 x s, 6H), 4.10-4.24 (m, 114), 4.58 (dd, 1H),
5.22-5.59  (m, 2H), 7.20-7.39 (in, 5H). 4-Methoxy-3-phenylhept-5-enaldehyde
dimethyI acetal (Compound 59b) The title compound was synthesised as
described for Compound ld using as a starting  material Compound 59a ins
lead ofCompound 1c_ Alter EtOAc extraction, the crude was  used in the next
step without further purification L 'a 7 DEC 2005  -77 'H-NMR (CDC13, b):
1.10 and 1,75 (m, 3FI), 1.85-2.35 (m, 2H), 2,63-3.05 (m, 114), 3.12- 3.52
(m, 9H), 4.10-4.24 (m, 1 H), 4.58 (dd, I H), 5.22-5.59 (m, 2H), 7.12-739
(m, 5 11).  4-Methoxy-3-phenylhept-5-enaldehyde (Compound 59c) 



The title compound was obtained following the procedure described for
Compound lc, but using as a starting material Compound 59b instead of
compound I d. The title product '  was used in the next step without
further purification 1-(4-Pluoro-2-mcthoxyphenyl )A-[(4-methoxy-3-phenyl
)-heel-5-enyll-niperazine  The title compound was prepared using the method
described for the Compound of  Example 1 but using compound 59c instead of
Compound Ie and 1-(4-fluoro-2- methoxyphenyl)-piperazine ins lead of
I-(2,2,2-trifluoroelhoxypbenyl)-piperazine. The  crude was purified by
flash chromatography (PE :EtOAc 4:6) to afford the title compound  (13.2
%)_ 'H-NMR (CDCI3, d): 1.45 andl_63 (2 d, 31-1); 1.68-1.51 (m, 1H),
1.88-2.05 (m, lI3), 2.08- 2.27 (m, 214), 2.42-2.58 (m, 4H); 2,63-2.75 (m, 1
H); 2.88-3.00 (m, 4H), 3.08 and 3.13 (2  x s, 3H); 352 and 4.05 (2 d, 114);
3.75 (s, 31-1), 5.05-5.23 (m, 1H), 5.47-5.71 (m, IF!),  6.48-6.57 (m, 2H),
6.76 (m, IH), 7.05-7.32 (m, 511). [M+H J'4 l 334 Example 60
(E,Z)-I-(4-Fluoro-2-methoxyphenyl)-4-[(4-methoxy-3-phenyl)-hept-5-
enyl]-piperazinc (lower TLC rf diastereomer) The title compound was
isolated during the purification step of Example 59 1 H-NMR (CDCI3, a):
1.48 and1.60 (2d, 3H); 1.79-2,12 (m. 2H), 2.18-2.40 (m, 2H), 2.22- 2.78 (m.
5I1); 2.92-3.13 (m, 4H); 3.25 and 3.30 (2s, 3I); 3.57 and 4.08 (2t, IH);
3.85 (s,  3Fl), 5.11-5.23 (m, 1I1), 5.39-5.65 (m, IH), 6.5B-6.69 (m, 2I-1),
6.82-6.91 (m, IH), 7.15- 7.35 (m, 5H). [MF-J1]' 13.34 Example 61
1-[4-Cyclohexyl-3-(2-methoxymethylphenyl)-4-oxobutyl[-4-(4-lluoro-2- m
e(hoxyp heny l)-p ip erazzi n c DEC 2006  -78 2-Methoxymethylbenzyl bromide
(Compound 61 a) A mixture of 1.2 g of 2-melhoxymethylbenzyl alcohol
(1.Chem. Soc., 1954, 2819-2826  ), 2.5 g of triphenylphosphine, 3.14 g
oftetrmbromomethane and 50 ml of CH2C12 was  stirred at r.t. for 2 It.
Afterwards, the reaction mixture was evaporated to dryness in vacua  and
purified by flash chromatography (CH2CI2) to afford 1.62 g of the title
compound.  'H-NMR (CDC13, r5)- 3.42 (d, 311), 4.60 (s, 2H), 4.65 (s, 21-1),
7.15-7.30 (m, 3I1), 7.22- 7.45 (m, 41-1) 



1 -C clohex l-2 2-methox eth 1 hen l thanone Com and 61 b) To a suspension
of 1.44 g ^fZn(Cu) (prepared as described in Org. Syn. 5, 855) in 5 ml  of
anhydrous benzene stirred at r_t. under nitrogen, was added dropwise a
solution of 1.6  g of Compound 61 a and 1.17 ml of N,N-dimethylacelamide in
10 ml of benzene. The  mixture was stirred at r_[_ for I h, then at reflux
for 4 h. After cooling at 60C, was added  a solution of 0.073 g of
palladium tetrakis triphenylphospltine in 3 ml of benzene  followed by a
solution of 0.55 ml of cyclohexanecarbonyI chloride in 3 ml of benzene.
The reaction mixture was stirred 2.5 h at r.t__ After overnight resting,
the mixture was  diluled with EtOAc and filtered on a celite panel; the
filtrate was washed with a aq,  saturated solution of ammonium chloride,
aq. NaFICO3 and brine, dried and evaporated to  dryness. The crude was pur
i fled by flash chromatography (PE-EtOAc 100 : 4) to afford 1  g of the
title compound. 'H-NMR (CDCJ, d): 1.10- 2.05 (m, l OH), 225-2.48 (m, II1),
3.40 (s, 3H), 4.50 (s, 2H),  5.18 (s, 2H),, 7.25-7.50 (m, 4H) 4
Cy_clohexvl-4-oxo-3-(2-methoxymethylphenyl)-butyraldehyde diethyl ace tal
(Compound 61 c) The title compound was prepared using the method described
for Compound 2b but using  Compound 61b instead of
1-(2-triIluoromethoxyphenyl)-propan-2-one. Usual work-up  procedure and
purification afforded the [I Ile compound. 4
Cyclohexyl-4-oxo-3-(2-methoxymethylphenyl)-butyraldehyde (Compound 61d)
The title compound was obtained following the procedure described for
Compound 1 e,  but using as a sLa Ling material Compound 61 c instead of
compound 1 d. The title product -0 7 DEC 2006  -79 was used in the next
step without further purification.  1-I4-Cyclohexyl-3-(2-methox)rn
tthylphcnyl)-4-oxobutyl]-4-(4-fluoro-2- methoxynhcnyl) -piperazin e The
title compound was prepared using the method described for the Compound of
Example I but using Compound 61d instead of Compound Ie and 1-(4-fluoro-2-
melhoxyphenyl)-piperazine instead of
1-(2,2,2-trifluoroethoxyphenyl)-piperazine- The  crude was purified by
flash chromatography (PE :EIOAc 6:4) to afford the title  compound.
[M+H]''=483.6  



Example 62 1-14-Cyelehexyl-4-hydroxy 3-(2-melhoxymethylphenyl)-
butyl]-4-(4- flu are-2-meth oxyphenyl)-p ip erazine The ti Ile compound was
synthesised using the method described for Compound lc but  starling from
the compound of Example 61 instead of Compound Ib. The title compound  was
isolated after the usual work-up procedure. [M+H]+=4 85-5 Example 63
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-cyclohexyl-3-(2- methoxymethylph
enyl)-4-oxobu tyl] -piperazine The title compound was prepared using the
method described for the Compound of  Example 1 but using Compound 610
instead of Compound lc and l-[5-(2,3-dihydro-l,4-
benzodioxinyl)]-piperazine instead of
1-(2,2,2-tri[]uoroethoxyphenyl)-piperazine- The  crude was purified by
flash chromatography to afford the title compound. [M+H]' =493.7 Example 64
1-14-Cyclohexyl-4-hydroxy-3-(2-methoxymethylphcayl)- butyl]-4-(2,3- dihyd
ro-1,4-bcnzo d ioxinyt)-piperazine The title compound was synthesised using
the method described for Compound Ic but  starting from the compound of
Example 63 instead of Compound Ib- The title compound  was isolated after
the usual work-up procedure. [M+H]*=1955 0 7 DEC 2005  -80 Example 65
(RS,SR) 1-[4-Cyclohexyl-4-methylaminothiocarbonylexy-3-(2- fluo
ropltenyl)-h n tyl]-4-(2-mel hoxypheny l)-p ip erazine To a solution of
0.088 g of Compound 45c in 0.6 ml of pyridine stirred at 0C, was added
0.073 g of methyl isothiocyanale. The reaction mixture was stirred at r.t.
for 24 h and at  I00C for 10 h- After cooling, it was poured into water and
extracted with E120,washed  with 1420, dried (Na2SO4) and evaporated to
dryness in vacuo_ Purification by flash  chromatography afforded 0.04g of
the title product. [M+H]'=514.4  Example 66: Radioligand binding to
recombinant 5-HT1A receptors  A. Method. Genomic clone coding for the human
SHT1A-semlonergic receptor was stably  transfected in a human cell line
(IIeLa). HcLa cells were grown as monolayers in  



Dulbecco's modified Eagle medium (OMEM), containing 10% foetal bovine
serum,  gentamycin (0.1 mg/ml) and 5% carbon dioxide, at 37C. 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 butler (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 -70C until use. On the day
of experiment, the cell membranes were resuspended in incubation buffer: 50
mM Tris  HCl (pH 7.4), 2.5 mM MgCl2, 10 mM pargyline (Fargin et al_, Nature
335, 358-360,  1988). The membranes were incubated in a final volume of 1
nil for 30 minutes at 30C  with I nM [3H]8-OH-DPAT, in the absence or
presence of the test compounds. Non- specific binding was determined in the
presence of 10 .M 5-HT. Incubation was slopped  by addition of cold Tris-HC
I buffer and rapid filtration through a 0.2%  polyethylencimine-pretreated
Whatman-GF/B or Schleicher-&-Schuell-GF52 filter. B. Results The affinities
of the tested compounds were evaluated as inhibition of  specific binding
of the radioligand to 5-14TIA receptors (1C5o) by using the non-linear
curve-filling program Allfit (De Lean et aL,Ata f_ Physiol. 235 E97-E102
(1978). The  IC50 value was converted to an affinity constant (Ili) by the
equation of Cheng & Prusoff  (Cheng Y. C., Prusaff W. FI" Biochem.
Pharmacol. 22, 3099-3 t 08 (1973)). 07DEC2006  -81 The results reported in
Table I show that the compounds of the invention  tesled had ahigh affinity
for the 5-IITIA receptor. TABLE I Binding affinity for SI3TIA receptors
Example Ki (nM) 1 1.45  5 8.31  6 3.66  7 7.27  9 1.90  10 1.68  II 3.65  



12 3.01  13 0.53  14 0.401  14a 0.878  14b 0.965  15 1.69  16 0.90  17 0.64
18 0.81  19 0.69  20 119  21 0-77  22 2,03  23 0.63  24 0.64  25 1.18  26
2.62  27 1.09  28 2.92 0 7 DEC 2065  -82 29 LOS  30 5.43  31 2.71  32 3.57
33 5.03  34 1.67  35 1_A7  36 0.56  37 5m03  39 2.92  40 L84  42 4.87  



44 1.14  45 0,54  46 0.72  47 0.85  48 036 Example 67 Effects on rhythmic
bladder-voiding contractions induced by bladder  filling in anaesthetised
rats A. Method: Female Sprague-Dawley nits weighing 225-275 g (Cr!: CD(r)
(SD) IGS 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 22-240C for al  least one week, except
during the experiment the activity on rhythmic bladder voiding
contractions was evaluated according to the method of Dray (Dray J_,
Pharmacof.  Methods, 13:157, 1985), with some modifications as in Guarneri
(Guarneri, PharmacoL  Res_ 27:173, 1993). Briefly, rats were anaesthetised
by subcutaneous injection of 1.25  g/kg (5 mL/kg) urethane, alter which the
urinary bladder was catheterised via the urethra  using PE 50 polyethylene
tubing filled with physiological saline, The catheter was lied in  place
with a ligature around the external urethral orifice and was connected to
conventional pressure transducers (Statham P23 IDIP23 XL). The intravesical
pressure ----- - -- - ----- a 7 DEC 2096  -83 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 (37kD) saline until reflex bladder-voiding contractions occurred
(usually 0.8-1.5  ml). For intravenous injection ofbioactive compounds, FE
50 polyethylene tubing filled  with physiological saline was inserted into
the jugular vein. From the cystome lrogram, 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
nunflg), was evaluated Since most compounds produced an effect that was
relatively rapid in  onset and Iead to a complete cessation of bladder
contractions, bioactivity was  conveniently eslimaled by measuring the
duration of bladder quiescence (i.e., the length  



of the time during which no contractions occured). The number of tested
animals showing  a reduction in the number of contractions higher than 30%
of that observed in the basal  period was also recorded. To compare the
potency of the-tested compounds for inhibiting the bladder  voiding
contractions, equieffeclive doses that result in the disappearance of
contrac [ions  for a time of 10 minutes (EDiomv,) were computed by means of
linear regression using the  least square method. The extrapolated doses
which induces a reduction in the number of  contractions greater than 30%
in 50% of the treated rats (ED50) was evaluated by the  method of Bliss
(Bliss C. I_, Quart ,T Pharm. Pharmacol. 11, 192-216. 1938). B. Results The
rapid distension of the urinary bladder in urethane-anaesthetised rats
produced a seri es ^frhythmic bladder-voiding contractions whose
characteristics have  been described (Maggi et at, Brain Res. 380:83.1986;
Maggi et at, J Pharmacol. Exp.  Ther_, 230: 500, 1984). The frequency of
these contractions is related to the sensory  afferent arm of reflex
micturition and to the integrity of the micturition centre, while their
amplitude depends on the function of the reflex efferent arm. In this model
system,  compounds that act mainly on the central nervous system (such as
morphine) cause a - block in voiding contraclions, whereas drugs that act
at the level of the detrusor muscle,  such as oxybutynin, lower the
amplitude of the bladder contractions The results obtained are shown in
table 2. - ----------- - -- - ------ - ---- - - - - ----------- -- - -  0 7
DEC 2%6  -84 TABLE 2 Effects on rhythmic bladder-voiding contractions after
intravenous administration  Example FD10min ED-go ED5o  "Jkg (frequency)
(amplitude) Pg/kg  Ex. 45 584 127 n.a.  Morphine 50 30 na.  Oxybutynin 7770
>10000 240  



n_a. = not active; no significant reduction of the height of the peaks Data
represent the ED to,,,;, values (the extrapolated dose inducing 10  minutes
of disappearance of the contractions), the EDs0 (frequency) values (the
extrapolated doses inducing a reduction of the number of contractions > 30%
in 50% of  treated rats), and the ED50 (amplitude) values (the extrapolated
doses inducing a 30%  reduction of amplitude of the contractions in 50% of
treated rats). The compounds of the present invention inhibited the
frequency of  micturi tion, with no effects on their amplitude Example 58
Effect on cystomctric parameters in conscious rats after aral
administration A. Method: Male Sprague-Dawley rats [Cr1: CD(r) (SD) IGS BR]
of 300-400 g supplied  by Charles River Italia were used. The animals were
housed with free access to food and  water and maintained on a forced
12-hour-light/12-hour-dark cycle at 22-24 C of  temperature, except during
the experiment. To quantify urodynamic parameters in  conscious rats,
cystometro graphic studies were performed according to the procedure
previously reported (Guameri et al., Pharmacol. Res. 24= 175, 1991)_
Briefly, rats were an aesthetised by intraperitoncai administration of 3
ml/kg of Equithensin solution (pentobarbital 30 mg/kg and chloral hydrate
125 mg/kg)  and placed in a supine position. An approximately-l0-mm-long
midline incision was D Z DEC ZGOS  -85 made in the shaved and cleaned
abdominal wall. The urinary bladder was gently freed  from adhering
tissues, emptied and then cannulaled via an incision in the bladder body,
using a polyethylene cannula (0-58-nun internal diameter, 0.96-mm external
diameter)  which had been permanently sutured with silk thread. The cannula
was exteriorised  through a subcutaneous tunnel in the relroscapular area,
where it was connected to a  plastic adapter in order to avoid the risk of
removal by the animal. For drug testing, the  rats were utilised one day
after implanta lion. On the day of the experiment, the rats were placed in
modified Boliman  cages, i.e., restraining cages that were large enough to
permit the rats to adopt a normal  crouched posture, but narrow enough to
prevent turning around. After a stabilisation  period of about 20 minutes,
the free tip of the bladder cannula was connected through a  



T-shaped tube to a pressure transducer (Statham P23XL) and to a peristaltic
pump  (Gilson rninipuls 2) for continuos infusion of a warm (37C) saline
solution into the  urinary bladder, at a constant rate of 0,1 ml/minute-
The intraluminal-pressure signal  during infusion of saline into the
bladder was continuously recorded on a polygraph  (Rectigraph-SK San-ei
with 13M614/2 amplifier from Biomedica Mangoni). The  cyslometrogram was
used to evaluate the urodynamic parameters of bladder volume  capacity
(BVC) and micturition pressure (IVIP). BVC (ml) was defined as the volume
of  saline infused into the bladder necessary to induce detrusor
contraction followed by  micturition. MP (mmHg) was 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.  Following
determination of basal BVC and MP, the infusion was interrupted and the
test  compounds were administered orally by a stomach tube. Bladder
infusion was resumed - and changes in BVC and MP were evaluated from the
mean values obtained in the  cystomelrograms observed during 1, 2, 3, 4 and
5 hours after treatment. 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 Data were expressed
as meant standard error. The percent changes of  BVC and MP versus the
basal values, as well as A values (difference in ml or rmnl-lg) of -86- 0 7
DEC 20G5  BVC and MP (BVC or MP at time "x" minus basal value), were also
evaluated for each  rat/lime Data were reported as % changes versus basal
values. Statistical analysis on BVC and MP values, as well as on A values,
was  performed by S.A.SISTAT software, version 6.12. The observed
differences between  vehicle (control) and test treatments were evaluated
on A values of BV C and MP,  whereas the differences between the values at
different times versus basal values were  analyzed on original BVC and MP
data. Example 69 Inhibition of stereotypy (rhythmic forepaw treading)
induced by 8-OR- DPAT in rats (post-synaptic antagonism) A. Method: The
inhibitory effect of 5-IITIA-receptor antagonists on stereotyped  



forepaw treading induced in rats by subcutaneous injection of S-OH-DPAT was
evaluated  by the method of Tri cklehank (Tri ckIebank el aL, Eur- J
Pharmacol., 117: 15, 1985) wish  minor modifications as described below
Male Sprague-Dawley rats [Crl: CD@ (SD) IGS BR] weighing 150-175 g  from
Charles River Italia were used. 't'he animals were housed with free access
to food  and water and maintained on a forced 12-hour-light/I 2-hour-dark
cycle at 22-24C 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 I and 4 hours before induction of stereotypy by 8-01-1-DPAT (1
mg/kg  subcutaneously). Observation sessions last 30 seconds and were begun
3 minutes after 8- OH-DPAT treatment and repeated every 3 minutes over a
period of 15 minutes. The appearance of the symptom induced by poslsynaptic
stimulation of 5- HTIA receptors was noted, and the intensity was scored
using an intensity scale in which:  0 = absent, I = equivocal, 2 = present
and 3 = intense. Behavioural scores for treated rats  were accumulated
throughout the observation time (5 observation periods) and expressed  as
mean values of 4 rats/dose- Change in mean values of treated animals in
comparison  with control (vehicle) group, expressed as per-cent inhibition,
were used to quantify the  antagonistic activity.  - --- - ------ - ---- 07
DEC 2005  -87 B. Result The results obtained areshown in table 3. The
compounds of the present invention, in particular Ex, 45, showed  potent
and long-Iasling inhibition of stereo lypy induced by 8-OH-DPAT. TABLE 3
Inhibition of forepaw treading induced by S-OH-DPAT in rats (post-synaptic
antagonism)  Example Dose % Inhibition offorepaw treading  (mg/kg .o. I h
4h  Ex. 16 10 40 17  



Ex_ 31 10 60 18  Ex.45 10 100 all,  Ex.47 10 56 58  Ex.48 10 90 74 0 7 DEC
2H6  CLAIMS 1 _ A compound having the general formula I:  R  R l N N-A-Rq
(j)  R3 wherein  R represents a hydrogen atom or one or more substitucnts
selected from halogen  atoms and (Ci-C6)-alkyl, (Ci-C6)-alkoxy,
(Cl-C6)-alkylthio, hydroxy, (C2-C6)-alkenyl,  (C2-C6)-alkynyl, (C,-C(
)-haloalkyl, (Ci-C6)-haloalkoxy, (C,-C6)-hydroxyalkyI,  alkoxyalkyl, nitro,
amino, (C,-C( )-arninoalkyl, (C,-C6)-alkylamino-(CI-C5)-alkyl, (Cr-
C6)-alkyl amino, di-(C-C6)-alkylamino, acylarnino,
(C',-C6)-aIkylsulphonylamino,  aminosulphonyl, (C1-C6)-alkylaminosulphonyl,
cyano, aminocarbonyl, N-(C,-C6)- alkylaminocarbonyl, N, N-di-(C I -
C6)-alky laninocarbony 1, (C,-C6)-alkoxycarbonyl, (C,- C6)-alkylcarbonyl,
alkylearbonylalkyl, formyl, alkanoyloxyalkyl, (C1-C6)-
alkylaminocarbonylamino, (C,-C6)-alkylsulphinyl, (C,-C6)-alkylsulphonyl and
N, N-di- (C,-C6)-alkylaminosulphonyl groups; Ri represents a hydrogen atom
or one or more suhsliwents selected from  cycloalkyl, aryl, aryloxy,
aralkyl, aralkoxy, heterocyclic, heterocycloxy, heterocycloalkyl  and
helerocycloalkoxy groups, each group being optionally substituted with one
or more  substiluent R as above defined; Q represents a group of the
formula -C(O)-, -CH(OH)- or -CH(OR2)- where R2  represents a (CI-C6)-alkyl,
(C2-C6)-alkenyl, (Cz-C6)-alkynyl or cycloalkyl group, each of  which is
optionally substituted with one or more groups selected from R5 and R6,
where  R5 represents a halogen atom or a (Cr-C6)-alkoxy,
(C,-C6)-haloalkoxy, cyano, (C,-C6)- alkoxycarbonyl, (C,-C6)-alkylcarbonyl,
alkoxyalkyl, aminocarbonyl, N-(C,-C6)- alkylaminocarbonyl or N,N-di-(C
r-C6)-alkylaminocarbonyi group and R6 represents an  aryl, he[eroaryl,
aryloxy, heteroaryloxy, arylalkoxy or heteroarylalkoxy group, each of
which is optionally substituted with a group R as above defined, or R2
represents a group  



of the formula -C(O)- (Cr-C6)-alkyl, -C(O)O-(Ci-C6)-alkyl, -C(O)NR7R$ or
-C(S)NR,Rs 6 7 DEC 2466  -89 wherein each of R7 and Re independently
represents a hydrogen atom or a (Ci-Q)-alkyI  group; R3 represents a
hydrogen atom or a (C1-C6)-alkyl, (C2-C6)-alkenyl, (CZ-C6)-alkynyl,
cycloalkyl, aryl or heterocyclic group, each group being optionally
substituted with one or  more subs tituent R or R, as above defined; R4
represents an aryl or heterocyclic group, each being optionally substituted
with one  or more substituent R as above defined; A represents a bond or a
methylene or ethylene group; and  n=1or2, provided that excluded are
compounds wherein simultaneously Q represents -C(O)- or  -CH(OH)-; R
represents a hydrogen atom or one or more halogen atoms or alkyl, alkoxy,
haloalkyl, nitro, amino, alkylamino or di-alkylamino groups; R, represents
a hydro gen atom,  an unsubstituted phenyl group or a phenyl group
substituted with one or more halogen atoms  or alkyl or alkoxy groups; Ra
represents an unsubstituted aryl or heleroaryl group or an aryl  or
hetcroaryl group substituted with one or more halogen atoms or alkyl,
alkoxy, haloalkyl,  nitro, amino, alkylamino, dialkylamino, hydroxy,
hydroxyalkyl, -CONR7R8 or -NRS02-alkyl  groups; and R3 represents an
unsubstituted aryl or heteroaryl group or an aryl or heteroaryl  group
substituted with one or more halogen atoms or alkyl, alkoxy, haloalkyl,
nitro, amino,  alkylamino, dialkylamino, phenyl, haIophenyl, alkylphenyl or
alkoxyphenyI groups; provided further that also excluded are compounds
wherein simultaneously Q  represents -C(O)- or -CH(0H)-; R represents a
hydrogen or halogen atom or an alkyl, alkoxy,  haloalkyl, alklylhio,
alkenyl or alkynyl group; R, represents a hydrogen atom or a cycloalkyl  or
alkylcycloalkyl group; l represents an unsubstituted aryl or heteroaryl
group or an aryl or  heleroaryl group substituted with from one to three
halogen atoms or alkyl, alkoxy, haloalkyl,  alklythio, alkenyl or alkynyl
groups; and R3 represents an unsubstituted phenyl, naphthyl or  cycloalkyl
group, or a phenyl, naphthyl or cycloalkyl group substituted w! lb one or
two  halogen atoms or alkyl, alkoxy, haloalkyl, alklythio, alkenyl or
alkynyl groups; or an enantiomer, optical isomer, diastereomer, N-oxide
(e.g., N-piperazine oxide),  crystalline form, hydrate, solvate or
pharmaceutically acceptable salt thereof. 2_ A compound having the general
formula I in which It, RI, R3, R4, Q. A and n are as 



a  DEC 2096  -90 defined in claim 1, provided that, if Q represents a group
of the formula -C(O)- or - CII(OII)- and R3 represents a cycloalkyl, aryl
or heteroaryl group, then R represents one or more hydroxy, haloalkoxy,
hydroxyalkyl, alkoxyalkyl,  alkylaminoalkyl, acylamino,
alkylsulphonylamino, aminosulphonyl,  alkylaminosulphonyl, cyano,
aminocarbonyl, N-alkylaminocarbonyl, N, N- dialkylaminocarbonyl,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, fomryl,
alkanoyloxyalkyl, alkylaminocarbonyIamino, alkylsulphinyl, alkyisulphonyl
or N, N- dialkylanunosulphonyl groups. 3. A compound according to claim 1
wherein R represents one or more hydroxy, (Ci-C6)-haloalkoxy, (C
i-C6)-hydroxyalkyl,  alkoxyalkyl, (CI-C6)-aminoalkyl,
(Ci-C6)-alkylamino-(CI-C6)-alkyl, acylamino, (CI-C6)- alkylsulphonylamino,
aminosulphonyl, (CI-C6)-alkylamnosulphonyl, cyano,  aminocarbanyl,
N-(CI-C6)-alkylaminocarbonyl, N, N-di-(Ci-C6)-alkylaminocarbonyl,
(Cl-C6)-a1koxycarbonyl, (Ci-C6)-alkylcarbonyl, alkylcarbonylalkyl, formyl,
alkanoyloxyalkyl, (CI-C6)-alkylami.nocarbonylamino, (Ci-C6)-alkylsulphinyl,
(CI-C6)- allcylsulphanyl and N, N-di-(C i-C6)-alkylaminosulphonyl groups,
or RI represents an unsubstituted aryloxy, aralkyl, aralkoxy,
heterocycloxy,  heterocycloalkyl or helerocycloalkoxy group, or an aryloxy,
aralkyI, aralalkoxy,  heterocycloxy, heterocycloalkyl, helerocycloalkoxy,
aryl, heterocyclic or cycloalkyl  group substituted with one or more
(Ci-C6)-alkylthio, hydroxy, (C2-C6)-alkenyl. (Ca-C6)- alkynyl,
(Ci-C6)-haloalkoxy, (C 1 -C6)-hydroxyalkyI, alkoxyalkyl,
(CI-C6)-aminoalkyl,  (Ci-(:6)-alkylamino-(CI-C6)-alkyl, acylamino,
(CI-Ca)-alkylsulphonylamino,  aminosulphonyl, (Cj-C6)-alkylaminosulphonyl,
cyan, aminocarbonyl, N-(CI-C6)- alkylaminocarbonyl, N,
N-di-(CL-C6)-alkylaminocarbonyl, (C1-C6)-alkoxycarbonyl, (CI-
C6)-alkylcarbonyl, alkylcarbonylalkyl, formyl, alkanoyloxyalkyl, (CI-C6)-
aikylaminocarbonylamino, (C3-C6)-alkylsulphinyl, (CI-C6)-alkylsulphonyl or
N. N-di- (CI-C6)-alkylaminosulphonyl groups. 4. A compound according to
claim I or claim 2 wherein R represents a hydrogen or  halogen atom or a
(Ct-C6)-haloalkoxy, cyano, N,N-di-(CI-C6)-aminocarbonyl or (CI-C6)-
alkoxy-(CI-C6)-alkyl group. 0 7 DEC 206.5  



-91 5. A compound according to claim 4 wherein R represents a hydrogen or
fluorine atom or  a trifluoromelhoxy, cyano, N,N-dim ethylaminocarbonyl or
methoxymethyl group 6. A compound according to claim 4 or claim 5 wherein
the subs IituenI R attached to the  phenyl group at the 2-position. 7- A
compound according to any or claims 1, 2 or 4 to 6 wherein R3 represents a
hydrogen atom or a (Ci-C6)-alkyl, (C2-C6)-alkcny1, (Cz-C6)-alkynyl group,
each group  being optionally substituted with one or more subs lituenI R or
RI as defined in claim 1. 9. A compound according to claim 7 wherein R3
represents a hydrogen atom or a methyl,  ethyl, propyl, isopropyl, butyl,
isobutyl, t.butyl, vinyl, alkyl, prop- 1-enyl, i-methylvinyl,
2-methylallyl, ethynyl or prop- I-ynyl group. 9- A compound according to
any of claims 1, 2 or 4 to 6 wherein R3 represents a  cyclohexyl or
2-thienyl group. 10. A compound according to any of claims 1, 2 or 4 to 9
wherein Ra represents an  unsubstituted heterocyclic group or a phenyl
group substituted with one or more halogen  atoms or (Ci-C6)- alkyl,
(C1-C6)-alkoxy or (C 1 -C6)-haloalkoxy groups. 11. A compound according to
claim 10 wherein Ra represents a 5-(2,3-dihydro-1,4- benzodioxinyl),
4-indolyl, 8-quinolyl, 2-methoxyphenyl, 2,6-dimethylphenyl, 4-fiuoro-2-
methoxyphenyl or 2-(2,2,2-trifluoroethoxy)-phenyl group. 12- A compound
according to any of claims 1, 2 or 4 to 11 wherein Q represents a group  of
the formula -C(O)-, -CH(OH)-, -CH(OR2), -CH(O-C(O)-(CI-C6)-alkyl), -CH(O-
C(O)O-(Ci-C6)-alkyl), -CH(O-C(O)NR7Rs) or--CH(O-C(S)NR7R8 wherein R2
represents  a (CI-C6)-alkyl, (C2-C6)-alkenyl or (C2-C6)-alkynyl group and
each of R7 and Its  independently represents a hydrogen atom or a
(Ct-C6)-alkyl group. 13. A compound according to claim 12 wherein Q
represents a carbonyl,  hydroxymethylene, methoxymethylene,
ethoxymethylene, propoxymelhylene, 0 7 DEC 2006  -g2 allyioxymethylenc,
prop-2-ynyloxymelhylene, acctoxymethyleae,  methoxycarbonyloxymelhylene,
aminorarbonyloxymethylene, N- ethylaminocarbonyloxyinethylene or
N-methylaminothiocarbonyloxymclhylcne group. 14. A compound according to
claim 1, which compound is one of
1-[4-cyclohexyl-3-(2-ftuorophcnyl)-4-methoxybulyl]
[2-(2,2,2-trifluoroethoxy)- 



phcnyl]-pipcrazine;
l-(4-Fluoro-2-tnelltoxypltenyl)-4-[4-oxo-3-(2-trifluoromethoxyphenyl)-penly
l]- piperazine;  l-(4-Fluoro-2-melhoxyphenyi)A-
[4-hydroxy-3-(2-trifluoromethoxyphenyl)-pentyl]- piperazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[4-oxo-3-(2-trifluoromelhoxyphenyl)
- pentyl]-piperari ne;  I-[5-(2,3-Dihydm-1,4-benz_adioxinyl)J-4-
[4-hydroxy-3-(2-trifluoromethoxyphenyl)- pentyl]-pipcrazine;
]-[5-(2,3-1)ihydro-1,4-heniodioxinyl)]-4-
[4-hydroxy-3-(2-trifluoromethoxyphenyl)- hexyl]-piperazinc;
1-[5-(2,3-Dihydro-I,4-benzodioxinyl)]-4-[4-hydroxy-3-(2-Irifluoromethoxyphe
nyl)- hcx-5-enyl]-pipcrazine;
1-[5-(2,3-Dihydm-1,4-benzodioxinyl)]-4-[4-hydroxy-5- methyl-3-(2- tri l]
uoromethoxypheny I)-hexyl] -piperazine;
1-[5-(2,3-Dihydro-I,4-benzodioxinyl)]-4-[4-methoxy-3-(2-tritluoromethoxyphe
nyl)-5- hexenyl]-piperazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-[(4-methoxy-3-phenyl)-hcptyl]-piper
azine;
]-[5-(2,3-Dihydm-1,4-benzodioxinyl)]-4-[(4-methoxy-3-phenyl)-pentyl]-pipera
zine;
I-[5-(2,3-Dihydm-1,4-benzodioxinyl)]-4-[(4-propoxy-3-phenyl)-heptyl]-pipera
zine;  ^
1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxo-butyl]-4-[5-(2,3-dihydro-1,4 benzo
dioxinyl)] -piperazine;
(RS,SR)-1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]
-4-(5-(2,3-dhydro-1,4- benzo dioxi nyl)] -piperazine;
(RS)-I-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyl]-4-[5-(2,3-dihydro-l,
4- benzodioxinyl )] -p iperazine; 0 7 DEC 2006  -93
(S1t)-1-[3-(2-Cyanophenyl)-1~yclohexyl-4-hydroxybutyl]-4-[5-(2,3-dihydro-1,
4- benzod ioxinyl )]-piperazinc;
1-[3-(2-Cyanophenyl)-4-cyclohexyl-4-oxobutyl]-4(4-fIuoro-2-methoxyphenyl)-
piperazinc;
I-[3-(2-Cyanophenyl)-4-cyclohexyl-4-hydroxybutyI]-4-(4-4]uoro-2-meLboxyphen
yl)- 



piperazhie;
1-(4-cyclohexyl-4-mcthoxy-3-phenylbutyl)-4-[5-(2,3Aihydro-1,4-benzodioxinyl
)]- piperazine;
1-(4-Cyclohexyl-4-methoxy-3-phenylbutyl)-4-(4-fluoro-2-methoxyphenyl)-piper
aaine;
1-(4-Cyclohexyl-ethoxy-3-phcnyibutyI)_4-[5-(2,3-dihydro-l,4-benzodioxinyl)]
- piperazine;
1-(4-Cyclohexyl-4-ctboxy-3-phenylbutyl)-4-(4-fluaro-2-methoxyphenyl)-pipera
zine;   1-(4-Altyloxy-4-cyclohexyl-3-phenylbutyl)-4- [5-(2,3 -dihyd ro
-l,4-benzodioxinyi)]- piperazinc;
1-(4-AllyloxyA-cyclohexyl-3-phenylbutyl)A-(4-fluoro-2-methoxyphenyl)-pipera
zine;   1-(4-Cyclohexyl-3-phenyl-4-propargyloxybutyl)A-[5-(2,3-dihydrrrl,4-
benzodioxinyl)]-piperazine;
1-(4-Cyclohexyl-3-phenyl-4-propargyloxybuLyl)-4-(4-fluoro-2-methoxyphenyl)-
piperazine; ^
t-(4-Cyclohexyl-3-phenyl-4-propoxybutyl)-4-[5-(2,3-dihydro-1,4-benzodioxiny
l)]- piperazine;  ]-[5 -(2,3 -Dihydro-
1,4-benzodioxinyl)]-4-(4-hydroxy-3-pheny1hexyl)-piperazine;
1-[5-(2,3-Dihydro-I,4-benzodioxinyl)]-4-
(4-hydroxy-3-phenylheptyl)-piperazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-(4-hydroxy-3-phenyl
hex-5-cnyl)-piperazine;
1-[5-(2,3-Dihydra-1,4-bcnzodioxinyl)]-4-(4-hydroxy-5-methyl-3-phenyllicxyl)
- piperazine;
I-[5-(2,3-Dilxydro-I,4-benzodioxinyl)J-4-(4-hydroxy-3-phenylpentyl)-piperaz
ine;   1-[5-(2,3-Dihydra-1,4-benzodioxinyl)]-4-
(4-hydroxy-3-phenylhept-5-ynyl)- piperazine; ^
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]4-(4-hydroxy-3-phcnylhept-5-enyl)-
piperazine; ^
(E,Z)-I-(4-Fluoro-2-methoxyphenyl)-4-[(4-methoxy-3-phenyl)-hept-5-enyl] -
--- ------------- 0 Z DEC 200& -94- piperazine (upper TLC rf diastereomer),
(E,Z)-1-(4-FIuoro-2-niethaxyphenyl)-4-[(4-methoxy-3-phenyl)-hep[-5-enyl]-
piperazine (upper TIC rf diastereomer), 



I-[5-(2,3-Dihydro-I,4-benzodioxinyl)]-4- (4-hydroxy-3-phenyl
hex-5-ynyl)-piperazine;
1-[5-(2,3-Dihydro-1,4-henzodioxinyl)]-4-(4-hydroxy-3-phenylhept-6-enyl)-
pipera.zine;  1-[5-(2,3-Dihydro-1,4-bcnzodinxinyl)]-4-
(4-hydroxy-6-methyl-3-phenylhept-5-cnyl)- pipcrazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-(4-hydroxy-6-methyl-3-phenyl
heptyI)- piperazine;  I-[5-(2,3-dihydro-l,4-benzodioxinyl)]-4-
(4-hydroxy-3-phenylbutyl)-piperazine;   (RS,SR)-
I-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-(4-hydroxy-3-phenylpentyl)-
piperazine;
1-[4-Cyclohexyl-3-(2-dimethylaminocarbonylphenyl)-4-oxobutyl]-4-[5-(2,3i1ih
ydro- l,4-benzodioxinyl)]-piperazine;
1-[4-Cyclohexyl-3-(2-dimethylaminocarbonylphenyl)-4-hydroxybulyl]-4-[5-(2,3
- dihydro-1,4-benzodioxinyl)]-piperazine;
l-[4-Cyclohexyl-3-(2-dimelliylaminocarbonylphcnyl)-4-oxobutyl]-4-(4-fiuoro-
2- me lhox yphenyl) -pipcrazine;
1-[4-Cyclohexyl-3-(2-dimcthylaminocarbonylphenyl)-4-hydroxybulyl]-4-(4-fluo
ro-2- methoxyphenyl)-piperazine; ^
I-[3-(2-Cyanophenyl)-4-oxopentyl]-4-[5-(2,3-dihydro-l,4-benzodioxinyl)]-pip
eraaane;  ^
I-[4-CyclohexyI-3-(2-lrifluoromethoxyphcnyl)-4-oxobutyI]-4-(4-indolyl)-pipe
razine;   (RS,SR) 1-[4-Ace
loxy-4-cyclohcxyi-3-(2-fluorophenyl)-butyl]-4-(2-melhoxyphenyl)-
piperazinc;  (RS,SR)
1-[4-Cyclohexyl-3-(2-fluorophenyl)-4-methoxycarbonyloxybutyl]-4-(2- me
thoxyphenyl)-piperazinc,  (RS,SR)
l-[4-Cyclohexyl-4-elhylaminocarbonyloxy-3-(2-fluorophenyl)-butyl]-4-(2-
methoxyphenyl)-piperazine;  (RS,SR)
1-[4-Aminoearbonyloxy-4-cyclohexyl-3-(2-fluorophenyl)-butyl]-(2- me
thoxyphenyl)-piperan ne; ^ 1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-
(4-hydroxy-5,5-dime lhyl-3-phenylhexyl) Y T DEC 2966  95 piperazine;  ^
1-(4-Fluoro-2-mcthoxyphenyl)-4-(4-hydroxy-3-phenythepl-5-ynyl)-piperazine; 



(E,2)-]-(4-Fluoro-2-methoxyphenyl)-4-(4-hydroxy-3-phenylhept-5-enyl)-pipera
zine;
(E)-1-(4-Fluoro-2-methoxyphenyl)-4-(4-hydroxy-3-phenylhept-5-enyl)-piperazi
ne;
1-[5-(2,3-Dihydro-1,4-bcnzodioxinyl)]-4-(4-hydroxy-5-methyl-3-phenylhex-5-e
nyl)- piperazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)]-4-(4-hydroxy-6-methyl-3-phenylhept-6-
enyl)- piperazine;
1-[5-(2,3-Dihydm-t,4-bcnzodioxinyl)]-4-[4-hydroxy-4-(2-lhienyl)-3-phenylbut
yl)- piperazine;
1-[5-(2,3-Dihydro-1,4-benzodioxinyl)}-4-(4-hydroxy-3-phenyloctyl)-pipemzine
;
1-(4-Fluoro-2-melhoxyphenyl)-4-(4-methoxy-3-phenylhept-5-ynyl)-pipcrazinc;
1-[4-Cyclohcxyl-3-(2-methoxymethylphenyl)-4-oxobutyl]-4-(4-Fluoro-2-
methoxyphenyl)-piperazine;
1-[4-Cyclohcxyl-4-hydroxy-3-(2-methoxymethylphenyl)-butyl]-4-(4-iluoro-2-
methoxyphenyl)-piperazine;
1-[5-(2,3-Dihydm-1,4-benzodioxinyl)]-4-[4-cyclohexyl-3-(2-methoxymelhylphen
yl)- 4-oxobu tyl}-piperuzi ne;
1-[4-Cyclohexyl-4-hydroxy-3-(2-methoxymethylphenyl)-butyl]-4-(2,3-dihydro-1
,4- bencodioxinyl)-piperazine;and ^ (RS,SR) t-[4-Cyclohcxyl
methylaminothiocarbonyloxy-3-(2-fluorophenyl)-buty]]-4-
(2-methoxyphenyl)-pipcrazine. 15. A pharmaceutical composition comprising a
compound according to any of claims 1  to 14 in admixture with a
pharmaceutically acceptable diluent, excipient or carrier. 16. A compound
represented by the formula u 7 DEC 2606  96 R  R 91~ n -M  Q 1 Ra  wherein
M represents the group  O-R  or -~-CHO 



R represents hydrogen or one or more subslituents selected from the group
consisting of (C 1 -C6)-alkyl, (Ci-C6)-alkoxy, (CI-C6)-alkylthio, hydroxy,
halo, (C2-C6)- alkenyl, (C2-C6)-alkynyl, (Cj-C6)-haloalkyl,
(C1-C6)-haloalkoxy, (CI-C(,)-hydroxyalkyl,  alkoxyalkyl, nitro, amino,
(Ci-C6)-arninoalkyl, (Ci-C6)-alkylamino-(C1-C6)-alkyl, (Ci- C6)-alkylamino,
di-(Ci-C6)-alkylamino, acylamino, (Ci-C6)-alkylsulphonylamino,
aminosulphonyl, (C1-C6)-alkylaminosulphonyl, cyano, amino carbonyl,
N-(CI-C6)- alkylaminocarbonyl, N, N-di-(CI-C6)-alkylaminocarbonyl,
(C1-C6)-alkoxycarbonyl, (CI- C6)-alkylcarbonyl, alkylcarbonylalkyl, formyl,
alkanoyloxyalkyl, (C1-C6) alkylamino carbonylamino, (Ci-C6)-alkylsulphinyl,
(C 1 -C6)-alkylsulphonyl, and N, N-di- (Ci-C6)-alkylaminosulphonyl groups;
RI represents a member selected from the group consisting of hydrogen,
cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, heterocyclic, heterocycloxy,
helerocycloalkyl  and heterocycloalkoxy groups, each group being optionally
substituted with one or more  substituent R. defined as above; Q represents
-C(O)- or -CH(0R2)- where R2 represents a member selected from  the group
consisting of hydra gen. (CI-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl
and  cycloalkyl groups, wherein each group is optionally substituted with
one or more groups  selected from R5 and R6, where R5 is selected from the
group consisting of halo, (Ci-C6)- alkoxy, (CI-C6)-haloalkoxy, cyano,
(CI-C6)-alkoxycarbonyl, (Ci-C6)-alkylcarbonyl,  alkoxyalkyl, aminocarbonyl,
N-(C i-C6)-alkylaminocarbonyl, N,N-di-(CI-C( } - ----- ------ 'U7DEC2066
97 alkylaminocarbonyl groups and Rb is selected from the group consisting
of aryl,  heteroaryl, aryloxy, heteroaryloxy, arylalkoxy, and
heleroarylalkoxy groups, each  optionally substituted with R, or R2
represents -C(O)- (Ci-C6)-alkyI, -C(O)0-(Ci-C6)- alkyl, -C(O)-NR,Rs or
-C(S)NR7Re wherein R7 and Its are independently hydrogen or (Ci- C6)-alkyl;
R3 represents hydrogen or a (C1-C6)-alkyl, (C2-C6)-alkynyl,
(C2-C6)-alkynyl,  cycloalkyl, aryl or heterocycle group, each group being
optionally substituted with one or  more subs Lituent R or RI, defined as
above; a represent (Ci-C6)-alkyl groups that maybe the same or different,
or together  form an alkylene chain of 3 to 5 carbon atoms; and 



n=Oor 1, provided that excluded are compounds wherein simultaneously Q
represents - C(O)-; M represents -CHO; R represents hydrogen, alkyl,
alkoxy, halogen, haloalkyl,  alklythia, alkenyl or alkynyl; R1 represents
hydrogen or unsubs ti tu ted cycloalkyl or  cycloalkyl substituted with
alkyl; and R3 represents an unsubstituted phenyl, unsubstituted naphthyl or
unsubstituted cycloalkyl gro up, orphenyl, naphthyl or  cycloalkyl
substituted with one or two substituenis selected from the group consisting
of  alkyl, alkoxy, halo, haloalkyl, alklythio, alkenyl and alkynyl groups
17. A compound represented by the formula  R  R n ~W Z  wherein W
represents the group  0-Ra  +< CH2 - -CHO or /ry \\---j N-A-L ^-Ra = = Z R
represents hydrogen or one or more substituenls selected from the group
------------ --- D DEC 266,&  98 consisting of (Ci-C6)-alkyl,
(C1-C6)-alkoxy, (C,-C6)-alkyllhio, hydroxy, halo, (C2-C6)- alkenyl,
(C2-C6)-alkynyl, (C,-C6)-haloalkyl, (C1-C(,)-haloalkoxy,
(Ci-C6)-hydroxyalkyl,  alkoxyalkyl, nitro, amino, (Ci-C6)-aminoalkyl,
(Ci-C6)-alkylamino-(Ci-C6)-alkyl, (Ci- C6)-alkylamino,
di-(Ci-C6)-alkylamino, acylanvno, (Ci-C6)-alkylsulphonylamino,
aminosulphonyl, (CI-C)-alkylaminosulphonyl, cyano, aminocarbonyl,
N-(C1-C6)- alkylaminocarbonyl, N, N-di-(Cl-C6)-alkylaminocarbonyl,
(Cl-C6)-alkoxycarbonyl, (Ci- C6)-alkylearbonyl, alkylcarbonylalkyl, formyl,
alkanoyloxyalkyl, (C,-C6)- alkylaimnocarbonylamino, (C,-C6)-alkylsulphinyl,
(Cl-C6)-alkylsulphonyl, and N, N-di- (Ci-C6)-alkylaminosulphonyl groups; R,
represents a member selected from the group consisting of hydrogen,
cycloalkyl, aryl, aryloxy, aralkyl, aralkoxy, heterocyclic, heterocycloxy,
heterocycloalkyl  and helerocycloalkoxy groups, each group being optionally
substituted with one or more  



substituent R, defined as above; Z represents a-CHO, cyano, or -CH(OR)2
group,  ------ represents a single or double bond, RA represent
(C,-C6)-alkyl groups that may be the same or di Fferent, or together  form
an alkylene chain of 3 to 5 carbon atoms; and L represents an aryl or
heterocyclic group, each being optionally substituted with  one or more
substituent It, defined as above; A represents a bond or (CH2)a; and  n=0
or 1. 






