
FUSED DERIVATIVES OF PYRAZOLE The present invention
relates to azaindazoles, derivatives thereof, a
process for their manu facture, pharmaceutical
preparations comprising the same, and methods for
using the same. Mitogen-activated protein kinases
(MAP) is a family of proline- directed
serine/threonine kinases that activate their
substrates by dual phosphorylation. The kinases are
activated by a variety of signals including
nutritional and osmotic stress,UV light, growth
factors, endotoxin and inflammatory cytokines. One
group of MAPkinases is the p38 kinase group that
includes various isoforms (e.g., p38a, p39b, p38g and
p38d). The p38 kinases are responsible for
phosphorylating and activating transcription factors
as well as other kinases, and are activated by
physical and chemical stress, pro-inflammatory
cytokines and bacterial lipopolysaccharide. More
importantly, the products of the p38 phosphorylation
have been shown to mediate the production of
inflammatory cytokines, including TNF and IL-I, and
cyclooxygenase-2. Each of these cytokines has been
implicated in numerous disease states and conditions.
For example, TNF-a is a cytokine produced primarily by
activated monocytes and macro phages. Its excessiveor
unregulated production has been implicated as playing
a causative role in the pathogenesis of rheumatoid
arthritis. More recently, inhibition of TNF produc
tion has been shown to have broad application in the
treatment of inflammation, inflam matory bowel
disease, multiple sclerosis and asthma. TNF has also
been implicated in viral infections, such as HIV,
influenza virus, and herpes virus including herpes
simplex virus type-1 (HSV-I), herpes simplex virus
type-2 (HSV-2), cytomegalovirus (CMV), varicellazoster
virus (VZV), Epstein-Barr virus, human herpes virus-6
(HHV-6), human herpesvirus- 7 (HHV-7), human
herpesvirus-8 (HHV-8), pseudorabies and
rhinotracheitis, among others. Similarly,IL-I is
produced by activated monocytes and macrophages, and
plays a role in many pathophysiological responses
including rheumatoid arthritis, fever and reduction of
bone resorption. Additionally, the involvement of p38
has been implica ted in stroke, Alzheimer's disease,
osteoarthritis, lung injury, septic shock,
angiogenesis, dermatitis, psoriasis and atopic
dermatitis. / . Exp. Opin. Ther. Patents, 2000, 10(1).
The inhibition of these cytokines by inhibition of the
p38 kinase is of benefit in controlling, reducing and
alleviatingmany of these disease states.The invention
provides compounds of formula Ia, Ib or Ic or a
pharmaceutically acceptable salt thereof, wherein: R1
is aryl, heteroaryl, aralkyl or cycloalkyl; R2 is
aryl, heteroaryl, cycloalkyl, branched alkyl or
heterocyclyl; R3 is hydrogen or alkyl; R4 is hydrogen,
alkyl, hydroxy, amino, heteroalkyl, heterocyclyl,
heterocyclylalkyl, hydroxycycloalkyl, cycloalkylalkyl,
alkylsulfonyl, alkylsulfonamido, aryl, heteroaryl,
aralkyl, heteroaralkyl, - (CHRa)r-C(=O) - Rb, -
(CHRa)r-O-C(=O) - Rb, - (CHRa)r-NHC(= O) - Rb or
-SO2-Rb, wherein Ra is hydrogen, alkyl or heteroalkyl;
Rb is alkyl, hydroxy, amino, heteroalkyl, aryl,
aralkyl, heteroaryl, or heterocyclyl; r is from 0 to
4; R5 is hydrogen, alkyl, heteroalkyl, aralkyl,
heteroaralkyl, heterocyclyl, hydroxycycloalkyl, -
C(=O) - RCor -SO2-R0, wherein Rc is alkyl,
heteroalkyl, aryl, aralkyl, heteroaryl or
heterocyclyl; X and Y are nitrogen, or one ofX and Y
is nitrogen and the other is CRd; and Z is N or CR ,
wherein R is hydrogen, alkyl, hydroxy, alkoxy, amino,
haloalkyl, cyano, halo, heteroalkyl, C(=O) - Re or
-SO2-Re, wherein Re is hydrogen or alkyl; W is O, S(O)
m, CH2 or NR , wherein m is from 0 to 2, and R is
hydrogen, alkyl, heteroalkyl, heterocyclyl,
hydroxycycloalkyl, - C(=O) - Rg or -SO2-Rg, wherein Rg
is alkyl, aryl, aralkyl, heteroaryl, heteroalkyl or
heterocyclyl; or R4 and R together with the atoms to
which they are attached may form a heterocyclic ring;
A is O, CH2, S(O)n, C(=O), NRh, or CH(0R h), wherein n
is from 0 to 2, and Rh is hydrogen or alkyl, or R1 and
R may form a heterocyclyl; k is 0 or 1; B is O, S(O)j,
CH(OR ), NRj, or or C(=O), wherein j is 0, 1 or 2;
R1is hydrogen or alkyl, R>is hydrogen, alkyl, - C(=O)
- Rk, or - SO2Rm, wherein Rk is alkyl, aryl or
aralkyl; and Rra is alkyl.In another embodiment the
present invention provides a compound of the formula
I: or a pharmaceutical^ acceptable salt, solvate or
prodrug thereof, wherein: R1 is aryl, heteroaryl,
aralkyl or cycloalkyl; R2 is aryl, heteroaryl,
cycloalkyl or heterocyclyl; R3 is hydrogen or alkyl;
R4 is hydrogen, alkyl, heteroalkyl, heterocyclyl,
hydroxycycloalkyl, aryl, heteroaryl, ar alkyl,
heteroaralkyl, - C(=O) - Ra, or -SO2-Ra, wherein Ra is
alkyl, heteroalkyl, aryl, aralkyl, heteroaryl, or
heterocyclyl; R5 is hydrogen, alkyl, heteroalkyl,
aralkyl, heteroaralkyl, heterocyclyl,
hydroxycycloalkyl, ~C(=O) - R or -SO2-Rb, wherein Rb
is alkyl, heteroalkyl, aryl, aralkyl, heteroaryl or
heterocyclyl; X, Y and Z each independently is N or
CRC, wherein Rc is hydrogen, alkyl, hydroxy, alkoxy,
amino, haloalkyl, cyano, halo, heteroalkyl, C(=O) - Rd
or -SO2-Rd, wherein Rd is hydrogen or alkyl; W is O,
S(O)m, CH2 or NRe, wherein m is from 0 to 2, and Re is
hydrogen, alkyl, hetero alkyl, heterocyclyl,
hydroxycycloalkyl, - C(=O) - Rf or -SO2-Rf, wherein Rf
is alkyl, aryl, aralkyl, heteroaryl, heteroalkyl or
heterocyclyl, or R4 and Re may form a heterocyclic
ring; A is O, CH2, S(O)n, C(=O), NRg, or CH(0R g),
wherein m is from 0 to 2, and Rg is hydrogen or alkyl,
or R1 and Rg may form a heterocyclyl; k is 0 or 1; B
is O, S(O) , CH(OR h), NR1, or or C(=O), wherein j is
0, 1 or 2; Rh is hydrogen or alkyl, R1is hydrogen,
alkyl, - C(=O) - R, or - SO2Rk, wherein R is alkyl,
aryl or aralkyl; and Rk is alkyl. Another aspect of
the invention provides a pharmaceutical formulation
comprising one or more compounds of formula Ia, Ib or
Ic and a pharmaceutically acceptable carrier, diluent,
and/ or excipient therefor.Compounds of the invention
are inhibitors of protein kinases, and exhibit
effective activity against p38 in vivo. They are
selective for p38 kinase relative to cyclin-dependent
kinases and tyrosine kinases. Therefore, compounds of
the present invention can be used for the treatment of
diseases mediated by the pro-inflammatory cytokines
such as TNF and IL-I. Thus, another aspect of the
present invention provides a method for treating p38
mediated diseases or conditions in which a
therapeutically effective amount of one or more com
pounds of formula I is administered to a patient. All
publications cited in this disclosure are incorporated
herein by reference in their entire ty- Unless
otherwise stated, the following terms used in this
Application, including the specifi cation and claims,
have the definitions given below. It must be noted
that, as used in the specification and the appended
claims, the singular forms "a", "an," and "the"
include plural referents unless the context clearly
dictates otherwise. "Alkyl" means a linear saturated
monovalent hydrocarbon moiety of one to six carbon
atoms or a branched saturated monovalent hydrocarbon
moiety of three to six carbon atoms, e.g., methyl,
ethyl, propyl, 2-propyl, p-butyl, iso-butyl, tert-but
gl, pentyl, and the like. "Alkylene" means a linear
saturated divalent hydrocarbon moiety of one to six
carbon atoms or a branched saturated divalent
hydrocarbon moiety of three to six carbon atoms, e.g.,
methylene, ethylene, 2,2-dimethylethylene, propylene,
2-methylpropylene, butylene, pentylene, and the like.
"Alkoxy" means a moiety of the formula - OR, wherein R
is an alkyl moiety as defined herein. Examples of
alkoxy moieties include, but are not limited to,
methoxy, ethoxy, isopropoxy, and the like.
"Alkoxyalkyl" means a moiety of the formula Ra - O- R
- , where Ra is alkyl and R is alkyl ene as defined
herein. Exemplary alkoxyalkyl groups include, by way
of example, 2-methoxyethyl, 3-methoxypropyl,
l-methyl-2-methoxyethyl,
l-(2-methoxyethyl)-3-methoxypropyl, and
l-(2-methoxyethyl)-3-methoxypropyl.
"Alkylsulfonylalkyl" means a moiety of the formula
Ra>- SO2- Rb>- where Ra>is alkyl and Rb> is alkylene
as defined herein. Exemplary alkylsulfonylalkyl groups
include, by way of example, 3-methanesulfonylpropyl,
2-methanesulfonylethyl, 2-methanesulfonylpropy, and
the like."Alkylamino means a moiety of the formula
-NR-R' wherein R is hyrdogen or alkyl and R' is alkyl
as defined herein. "Alkoxyamino" means a moiety of the
formula -NR-OR' wherein R is hydrogen or alkyl and R'
is alkyl as defined herein. "Alkylsulfanyl"means a
moiety of the formula -SRwherein R is alkyl as defined
herein. "Alkylsulfonyl"means a moiety of the formula
-SO R wherein R is alkyl as defined herein.
"Aminoalkyl" means a group -R-R' wherein R' is amino
and R is alkylene as defined herein. "Aminoalkyl"
includes aminomethyl, aminoethyl, 1-aminopropyl,
2-aminopropyl, and the like. The amino moiety of
"aminoalkyl" maybe substituted once or twice with
alkyl to provide "alkylaminoalkyl" and
"dialkylaminoalkyl" respectively. "Alkylaminoalkyl"
includes methylaminomethyl, methylaminoethyl,
methylaminopropyl, ethylaminoethyl and the like.
"Dialkylaminoalkyl" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like.
"Aminoalkoxy" means a group -OR-R' wherein R' is amino
and R is alkylene as defined herein.
"Alkylsulfonylamido" means a moiety of the formula
-NR1SO -R wherein R is alkyl and R' is hydrogen or
alkyl. "Amino" means a radical - NR'R, where R and R
each independently is hydrogen or alkyl. "Aryl" means
a monovalent monocyclic or bicyclic aromatic
hydrocarbon moiety which is optionally substituted
with one or more, preferably one, two or three,
substituents, each of which is preferably selected
from the group consisting of alkyl, hydroxy, alkoxy,
haloalkyl, haloalkoxy, halo, nitro, cyano, amino,
mono- and dialkylamino, methylenedioxy, ethylenedioxy,
acyl, heteroalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally
substituted aralkyl, and optionally substituted
heteroaralkyl. A particularly pre 



ferred aryl substituent is halide. More
specificallythe term aryl includes, but is not limited
to, phenyl, 1-naphthyl, 2-naphthyl, and the like, each
of which can be substituted or unsubstituted. "AralkyT
refers to a moiety of the formula Ara - Rz - , where
Ara is optionally substituted aryl and Rz is alkylene
as defined herein. "Substituted aralkyl" or
"optionally substituted aralkyl" refers to aralkyl in
which the aryl moiety is substituted or optionally
substituted, respectively."Cycloalkyl" refers to a
saturated monovalent cyclic hydrocarbon moiety of
three to seven ring carbons e.g., cyclopropyl,
cyclobutyl, cyclohexyl, 4-methyl-cyclohexyl, and the
like. Cycloalkyl may optionally be substituted with
one or more substituents, preferably one, two or
three, substituents. Preferably, cycloalkyl
substituent is selected from the group consisting
ofalkyl, hydroxy, alkoxy, haloalkyl, haloalkoxy, halo,
amino, mono- and dialkylamino, heteroalkyl, acyl, aryl
and heteroaryl. "Cycloalkylalkyl" refers to a moiety
of the formula Rc - Rd - , where Rc is cycloalkyl and
R is alkylene as defined herein. "Halo", "halogen" and
"halide" are used interchangeably herein and refer to
fluoro, chloro, bromo, or iodo. Preferred halides are
fluoro and chloro with fluoro being a particularly
preferred halide. "Haloalkyl" means alkyl substituted
with one or more same or different halo atoms, e.g.,
-CH 2Cl, - CF3, - CH2CF3, - CH2CCl3, and the like.
"Heteroalkyl" means an alkyl moiety as defined herein
wherein one or more, preferably one, two or three,
hydrogen atoms have been replaced with a substituent
independently selected from the group consisting of -
ORa , - NRb Rc (where n is 0 or 1 if R and Rc are both
independently alkyl, cycloalkyl or cycloalkylalkyl,
and 0 if not) and - S(O)nR (where n is an integer from
0 to 2), with the understanding that the point of
attachment of the heteroalkyl moiety is through a
carbon atom, wherein Ra is hydrogen, acyl,
alkoxycarbonyl, alkyl, hydroxyalkyl, alkoxyalkyl,
alkylsulfonyl, aminocarbonyl, aminosulfonylamino,
cycloalkyl, or cycloalkylalkyl; Rb and Rc are
independently of each other hydrogen, acyl,
alkoxycarbonyl, aminocarbonyl, aminocarbonyl,
aminosulfonylamino, hydroxyalkyl, alk oxyalkyl,
alkylsulfonyl, cycloalkyl, cycloalkylalkyl,
alkylsulfonyl, aminosulfonyl, mono- or
di-alkylaminosulfonyl, aminoalkyl, mono- or
di-alkylaminoalkyl, hydroxyalkyl, alkoxyalkyl,
hydroxyalkylsulfonyl or alkoxyalkylsulfonyl; and when
n is 0, R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, or aryl, and when n is 1 or 2, Rd is
alkyl, cycloalkyl, cycloalkyl alkyl, hydroxyalkyl,
alkoxyalkyl, alkylamino, aminocarbonyl,
aminosulfonylamino, alkyl sulfonyl, amino, or
optionally substituted phenyl. Representative examples
include, but are not limited to, 2-hydroxyethyl,
3-hydroxypropyl, 2-hydroxy-l-hydroxymethylethyl,
2,3-dihydroxypropyl, 1-hydroxymethylethyl,
3-hydroxybutyl, 2,3-dihydroxybutyl,
2-hydroxy-l-methylpropyl, 2-aminoethyl, 3-aminopropyl,
2-methylsulfonylethyl, aminosulfonylmethyl,
aminosulfonylethyl, aminosulfonylpropyl,
methylaminosulfonylmethyl, methylaminosulfonylethyl,
methylaminosulfonylpropyl, and the like. Accordingly,
hydroxyalkyl and alkoxyalkyl are subset of
heteroalkyl.H eteroaryl" means a monovalent monocyclic
or bicyclic moiety of 5 to 12 ring atoms having at
least one aromatic ring containing one, two, or three
ring heteroatoms selected from N, O, or S (preferably
N or O), the remaining ring atoms being C, with the
under standing that the attachment point of the
heteroaryl moiety will be on an aromatic ring. The
heteroaryl ring is optionally substituted
independently with one or more substituents,
preferably one, two or three substituents, each of
which is independently selected from alkyl, haloalkyl,
hydroxy, alkoxy, halo, nitro and cyano. More
specificallythe term hetero aryl includes, but is not
limited to, pyridyl, furanyl, thienyl, thiazolyl,
isothiazolyl, triazolyl, imidazolyl, isoxazolyl,
pyrrolyl, pyrazolyl, pyrimidinyl, benzofuranyl,
tetrahydrobenzofuranyl, isobenzofuranyl,
benzothiazolyl, benzoisothiazolyl, benzotriazolyl,
indolyl, isoindolyl, benzoxazolyl, quinolyl,
tetrahydroquinolinyl, isoquinolyl, benzimidazolyl,
benzisoxazolyl or benzothienyl,
imidazo[l,2-a]-pyridinyl, imidazo[2,l-b]thiazolyl, and
the derivatives thereof. "Heteroarylalkyl" refers to a
moiety of the formula Arz - Ry - , where Arz is
heteroaryl and Ry is alkylene as defined herein.
"Heterocyclyl" means a saturated or unsaturated
non-aromatic cyclic moiety of 3 to 8 ring atoms in
which one or two ring atoms are heteroatoms selected
from N, O, or S(O)n (where n is an integer from Oto
2), preferably N or O, the remaining ring atoms being
C, where one or two C atoms may optionally be replaced
by a carbonyl group. The heterocyclyl ring may be
optionally substituted independently with one or more,
preferably one, two, or three, substituents, each of
which is independently selected from alkyl, haloalkyl,
hydroxyalkyl, halo, nitro, cyano, cyanoalkyl, hydroxy,
alkoxy, amino, mono- and dialkylamino, aralkyl, -
(X)n- C(O)R (where X is O or NRf, n is Oor 1, Re is
hydrogen, alkyl, halo alkyl, hydroxy (when n is
O),alkoxy, amino, mono- and dialkylamino, or
optionally substituted phenyl, and Rf is H or alkyl),
- alkylene- C(O)Rg (where Rg is alkyl, - ORh or NR1R
and Rh is hydrogen, alkyl or haloalkyl, and R1and RJ
are independently hydrogen or alkyl), and - S(O)nR
(where n is an integer from Oto 2) such that when n is
O, R is hydrogen, alkyl, cycloalkyl, or
cycloalkylalkyl,and when n is 1 or 2, R is alkyl,
cycloalkyl,cycloalkylalkyl, amino, acylamino,
monoalkylamino, or dialkylamino. A particularly
preferred group of heterocyclyl substituents include
alkyl, haloalkyl, hydroxyalkyl, halo, hydroxy, alkoxy,
amino, mono- and dialkylamino, aralkyl, and - S(O)nR .
In particular, the term hetero cyclyl includes, but is
not limited to, tetrahydrofuranyl, pyridinyl,
tetrahydropyranyl, piperidino, N-methylpiperidin-3-yl,
piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino,
morpholino, thiomorpholino, thiomorpholino-1-oxide,
thiomorpholino-l,l-dioxide,4-(l Jl-dioxo-tetrahydro -
2fJ-thiopyranyl), pyrrolinyl, imidazolinyl,
N-methanesulfonylpiperidin- 4-yl, and the derivatives
thereof, each of which may be optionally substituted.
"Heterocyclylalkyl" means a moiety of the formula
-R-R' wherein R is alkylene and R1is heterocyclyl as
defined herein. "Heterocyclyloxy" means a moiety of
the formula -OR wherein R is heterocyclyl as defined
herein. "Heterocyclylalkoxy" means a moiety of the
formula -OR-R' wherein R is alkylene and R' is
heterocyclyl as defined herein. "Hydroxyalkoxy" means
a moiety of the formula -OR wherein R is hydroxyalkyl
as defined herein. "Hydroxyalkylamino" means a moiety
of the formula -NR-R' wherein R is hydrogen or alkyl
and R' is hydroxyalkyl as defined herein.
"Hydroxyalkylaminoalkyl" means a moiety of the formula
-R-NR'-R" wherein R is alkylene, R' is hydrogen or
alkyl, and R" is hydroxyalkyl as defined herein.
"Hydroxyalkyl" refers to a subset of heteroalkyl and
refers in particular to an alkyl moiety as defined
herein that is substituted with one or more,
preferably one, two or three hydroxy groups, provided
that the same carbon atom does not carry more than one
hydroxy group. Representative examples include, but
are not limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl,
l-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hydroxypropyl "Hydroxycycloalkyl"
refers to a subset of cycloalkyl moiety as defined
herein and specifical ly refers to a cycloalkyl moiety
as defined herein where one or more, preferably one,
two or three, hydrogen atoms in the cycloalkylmoiety
have been replaced with a hydroxy substituent.
Representative examples include, but are not limited
to, 2-, 3-, or 4-hydroxycyclohexyl, and the like.
"Leaving group" has the meaning conventionally
associated with it in synthetic organic chemistry,
i.e., an atom or a group capable of being displaced by
a nucleophile and includes halo (such as chloro,
bromo, and iodo), alkanesulfonyloxy, arenesulfonyloxy,
alkylcarbonyloxy (e.g., acetoxy), arylcarbonyloxy,
mesyloxy, tosyloxy, trifluoromethanesulfonyloxy,
aryloxy (e.g., 2,4-dinitrophenoxy), methoxy,
N,O-dimethylhydroxylamino, and the like."Optionally
substituted phenyl" means a phenyl ring which is
optionally substituted inde pendently with one or more
substituents, preferably one or two substituents
-selected from the group consisting ofalkyl, hydroxy,
alkoxy, haloalkyl, haloalkoxy, halo, nitro, cyano,
amino, methylenedioxy, ethylenedioxy, and acyl.
"Pharmaceutically acceptable excipient" means an
excipient that is useful in preparing a pharmaceutical
composition that is generally safe, non- toxic and
neither biologically nor otherwise undesirable, and
includes excipient that is acceptable for veterinary
use as well as human pharmaceutical use. A
"pharmaceutically acceptable excipient" as used in the
specification and claims includes both one and more
than one such excipient. "Pharmaceutically acceptable
salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the
desired pharmacological activity of the parent
compound, Such salts include: (1) acid addition salts,
formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic
acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic acid, glycolic acid,
pyruvic acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)-
benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic
acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]-oct-2-ene-l-carboxylic acid,
glucoheptonic acid, 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid,
lauryl sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the like; or (2) salts formed when
an acidic proton present in the parent compound either
is replaced by a metal ion, e.g., an alkali metal ion,
an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as ethanolamine,
diethanolamine, triethanolamine, tromethamine,
N-methylglucamine, and the like. The terms "pro-drug"
and "prodrug" are used interchangeably herein and
refer to any compound which releases an active parent
drug according to Formula I in vivo when such prodrug
is administered to a mammalian subject. Prodrugs of a
compound of Formula I are prepared by modifying one or
more functional group(s) present in the compound of
Formula I in such a way that the modification(s) may
be cleaved in vivo to release the parent compound.
Prodrugs include compounds of Formula I wherein a
hydroxy, amino, sulfhydryl, carboxy or carbonyl group
in a compound of Formula I is bonded to any group that
may be cleaved in vivo to regenerate the free
hydroxy!, amino, or sulfhydryl group, respectively.
Examples of prodrugs include, but are not limited to,
esters (e.g., acetate, dialkylaminoacetates, formates,
phosphates, sulfates, and benzoate derivatives) and
carb amates (e.g., N,N-dimethylaminocarbonyl) of
hydroxy functional groups, esters groups 



(e.g. ethyl esters, morpholinoethanol esters) of
carboxyl functional groups, N-acyl deriva tives (e.g.
N-acetyl) N-Mannich bases, Schiffbases and enaminones
of amino functional groups, oximes, acetals, ketals
and enol esters of ketone and aldehyde functional
groups in compounds of Formula I, and the like, See
Bundegaard/'Design of Prodrugs" pl-92, Elsevier, New
York- Oxford (1985). "Protecting group" refers to a
grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that
reactivity. Examples of protecting groups can b e
found in Green and Wuts, Protective Groups in Organic
Chemistry, (Wiley, 2n ed. 1991) and Harrison and
Harrison et al., Compendium of Synthetic
OrganicMethods, VoIs. 1-8 (John Wiley and Sons,
1971-1996). Representative amino protecting groups
include, formyl, acetyl, trifluoroacetyl, benzyl,
benzyloxycarbonyl (CBZ), fert-butoxycarbonyl (Boc),
trimethyl silyl (TMS), 2-trimethylsilyl-ethanesulfonyl
(SES), trityl and substituted trityl groups,
allyloxycarbonyl, 9-fluorenylmethyloxycarbonyl (FMOC),
nitro-veratryloxycarbonyl (NVOC), and the like.
Representative hydroxy protecting groups include those
where the hydroxy group is either acylated or
alkylated such as benzyl, and trityl ethers as well as
alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl
ethers and allyl ethers. "Treating" or "treatment" of
a disease includes: (1) preventing the disease, i.e.,
causing the clinical symptoms of the disease not to
develop in a mammal that may be exposed to or
predisposed to the disease but does notyet experience
or display symptoms of the disease; (2) inhibiting the
disease, i.e., arresting or reducing the development
of the disease or its clinical symptoms; or (3)
relieving the disease, i.e., causing regression of the
disease or its clinical symptoms. "A therapeutically
effective amount" means the amount of a compound that,
when ad ministered to a mammal for treating a disease,
is sufficient to effect such treatment for the
disease. The "therapeutically effective amount" will
vary depending on the compound, the disease and its
severity and the age, weight, etc., of the mammal to
be treated. As used herein, the terms "those defined
above" and "those defined herein" are used
interchangeably herein and, when referring to a
variable, incorporates by reference the broad
definition of the variable as well as preferred, more
preferred and most preferred defini tions, if
any."Modulator" means a molecule that interacts with a
target. The interactions include, but are not limited
to, agonist, antagonist, and the like, as defined
herein. "Optional" or "optionally" means that the
subsequently described event or circumstance may but
need not occur, and that the description includes
instances where the event or circumstance occurs and
instances in which it does not. "Disease state" means
any disease, condition, symptom, or indication. "Inert
organic solvent" or "inert solvent" means the solvent
is inert under the conditions of the reaction being
described in conjunction therewith, including for
example, benzene, toluene, acetonitrile,
tetrahydrofuran, N,N-dimethylformamide, chloroform,
methylene chloride or dichloromethane, dichloroethane,
diethyl ether, ethyl acetate, acetone, methyl ethyl
ketone, methanol, ethanol, propanol, isopropanol,
tt-butanol, dioxane, pyridine, and the like. Unless
specified to the contrary, the solvents used in the
reactions of the present invention are inert solvents.
"Solvates" means solvent addition forms that contain
either stoichiometric or non stoichiometric amounts of
solvent. Some compounds have a tendency to trap a
fixed molar ratio of solvent molecules in the
crystalline solid state, thus forming a solvate. If
the solvent is water the solvate formed is a hydrate,
when the solvent is alcohol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of
one or more mole cules of water with one of the
substances in which the water retains its molecular
state as H2O, such combination being able to form one
or more hydrate. "Subject" means mammals and
non-mammals. Mammals means any member of the mammalia
class including, but not limited to, humans; non-human
primates such as chimpanzees and other apes and monkey
species; farm animals such as cattle, horses, sheep,
goats, and swine; domestic animals such as rabbits,
dogs, and cats; laboratory animals including rodents,
such as rats, mice, and guinea pigs; and the like.
Examples of non-mammals include, but are not limited
to, birds, and the like. The term "subject" does not
denote a particular age or sex. The terms "those
defined above" and "those defined herein" when
referring to a variable incorporates by reference the
broad definition of the variable as well as preferred,
more preferred and most preferred definitions, if any.
The terms "treating", "contacting" and "reacting" when
referring to a chemical reaction means adding or
mixing two or more reagents under appropriate
conditions to producethe indicated and/ or the desired
product. It should be appreciated that the reaction
which produces the indicated and/or the desired
product may not necessarily result directly from the
combination of two reagents which were initially
added, i.e., there maybe one or more intermediates
which are produced in the mixture which ultimately
leads to the formation of the indicated and/or the
desired product. In general, the nomenclature used in
this Application is based on AUTONOM(tm) v.4.0, a
Beilstein Institute computerized system for the
generation of IUPAC systematic nomen clature. Chemical
structures shown herein were prepared using ISIS
version 2.2. Any open valency appearing on a carbon,
oxygen or nitrogen atom in the structures herein
indicates the presence of a hydrogen. In many
embodiments, the compounds of the invention are of
formula Ia. In certain embodiments of formula Ia, k is
0. In certain embodiments of formula Ia, R3 is
hydrogen. In certain embodiments of formula Ia, X and
Yare nitrogen. In other embodiments, one ofX and Y i s
nitrogen and the other is CR . In many embodiments of
formula Ia the subject compounds maybe of the formula
II wherein X, Y, Z, A, R , R and R are as defined
herein. In certain embodiments of formula II, X and
Yare nitrogen. In other embodiments, one ofX and Y is
nitrogen and the other is CR . In certain embodiments
of formula Ia the compounds of the invention maybe of
the formula III wherein A, W, R1, R2 and R4 are as
defined herein.In certain embodiments of formulas Ia,
II or III, A may be O, S or NRh, and more prefer ably
O. In certain embodiments of formula Ia the compounds
of the invention maybe of the formula IV wherein W,
R1, R2 and R4 are as defined herein. In embodiments of
formulas Ia, II, III or IV, R1 maybe optionally
substituted phenyl. In certain embodiments of formulas
Ia, II, III or IV, R1 is 2-halophenyl or
2,4-dihalophen- In certain embodiments of formulas Ia,
II, III or IV, R2 is optionally substituted phenyl,
optionally substituted thienyl, or optionally
substituted pyridyl. More preferably R2 is optionally
substituted phenyl. In certain embodiments of formulas
Ia, II, III or IV, R2 is 2-halophenyl,
2,4-dihalophenyl, 2-alkoxyphenyl,
2-alkoxy-4-halophenyl or 2-alkoxy-5-halophenyl. In
certain embodiments of formulas Ia, II, III or IV, R2
is phenyl optionally substituted with halo, alkyl,
amino, alkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
alkylsulfanyl, alkoxyamino, heteroaryl, heterocyclyl,
heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, aminoalkoxy, hydroxyalkylamino,
hydroxyalkylaminoalkyl, aralkyloxy/or pyridylalkyloxy.
In certain embodiments of formulas Ia, II, III or IV,
R2 is phenyl optionally substituted with chloro,
fluoro, bromo, methyl, methoxy, trifluoromethyl,
pyridyl, morpholino, benzyloxy, 4-methylpiperidinyl,
2-methoxyethyl-methylamino, isopropoxy,
pyridin-2-ylethoxy, amino, methylsulfanyl,
2,3-dihydroxypropoxy, 2-hydroxyethoxy,
2-(morpholin-4-yl)-ethoxy, 2-(dimethylamino)-ethoxy,
3,4-dihydroxybutyloxy, morpholin-4-ylmethyl, (2-
hydroxypropyl)-aminomethyl, hydroxym ethyl, ethoxy,
piperidin-4-ylox7, or pyran-4-yloxy.In certain
embodiments of formula Ia the compounds of the
invention maybe of the formula V wherein: each of p
and q is independently from 0 to 4; each R6 is
independently halo, alkyl, alkoxy, haloalkyl, or
cyano; each R7 is independently halo, alkyl,
haloalkyl, cyano, heteroalkyl, heterocyclyl,
hydroxycycloalkylor - C(=O) - Rn, wherein Rn is alkyl,
heteroalkyl, aryl, aralkyl, heteroaryl or
heterocyclyl; and X,Y,A,W and R4 are a s defined
herein. In certain embodiments of formula V, X and
Yare nitrogen. In other embodiments, one ofX and Yis
nitrogen and the other is CRd. In certain embodiments
of formula Ia the compounds of the invention maybe of
the formula VI wherein p, q,A,W, R4 , R6 and R7 are as
defined herein. In certain embodiments of formulas V
or VT,A may be O, S or NRh, and more preferably O. In
certain embodiments of formula Ia the compounds of the
invention maybe of the formula VTI (VII)wherein p,
q,W, R4, R6 and R7 are as defined herein. In certain
embodiments o f formulas Ia, II, III, IV,V,VI or VII,
W may beNRf or O. . In certain embodiments o f formula
Ia the compounds of the invention maybe of the formula
VIII wherein p, q,A, R4, R6, R7 and Rf are as defined
herein. In certain embodiments o f formula VIII, A
maybe O, S or NRh, and more preferably O. In certain
embodiments o f formula Ia the compounds of the
invention maybe of the formula IX wherein p, q, R4,
R6, R7 and R are as defined herein. In certain
embodiments o f formula Ia the compounds of the
invention maybe of the formula X wherein p, q,A, R4,
R6, and R7 are as defined herein. In certain
embodiments o f formula X,A may be O, S or NR , and
more preferably O. In certain embodiments o f formula
Ia the compounds of the invention maybe of the formula
XIwherein p, q, R4 R6, and R7 are as defined herein.
In certain embodiments of formulas V, VI, VTI,VTII,
IX, X or XI, p is 1 or 2 and R6 is halo. Preferably R6
is fiuoro or chloro, and more preferably fluoro. In
certain embodiments of formulas V, VI, VTI,VTII, IX, X
or XI, R2 is halo, alkyl, amino, alkoxy, haloalkyl,
hydroxy, hydroxyalkoxy, alkylsulfanyl, alkoxyamino,
heteroaryl, heterocyclyl, heterocyclylalkyl,
heterocyclyloxy, heterocyclylalkoxy, aminoalkoxy,
hydroxyalkylamino, hydroxyalkylaminoalkyl, aralkyloxy,
or pyridylalkyloxy. In certain embodiments of formulas
V, VI, VTI,VTII, IX, X or XI, R2 is chloro, fluoro,
bromo, methyl, methoxy, trifluoromethyl, pyridyl,
morpholino, benzyloxy, 4-methylpiperidinyl, 



2-methoxyethyl-methylamino, isopropoxy,
pyridin-2-ylethoxy, amino, methylsulfanyl,
2,3-dihydroxypropoxy, 2-hydroxyethoxy,
2-(morpholin-4-yl)-ethoxy, 2- (dimethylamino)-ethoxy,
3,4-dihydroxybutyloxy, morpholin-4-ylmethyl,
(2-hydroxypropyl)- aminomethyl, hydroxymethyl, ethoxy,
piperidin-4-yloxy, or pytan-4-yloxy. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI, R4 is heteroalkyl, heterocyclyl,
heterocyclylalkyl, heteroaralkyl, hydroxycycloalkyl, -
(CHRa)r-C(=O) - Rb, or R4 and Rf together with the
nitrogen to which they are attached form a
heterocyclyl. In certain embodiments of formulas Ia,
II, III, IV, V, VI, VII, VIII, IX, X or XI, R4 is
heteroalkyl. In certain embodiments of formulasla, II,
III, IV, V, VI, VII, VTII,IX, X or XI where R4 is
heteroalkyl, R4 may be hydroxyalkyl, alkoxyalkyl,
hydroxyalkoxyalkyl, aminoalkyl, alkylsulfonylalkyl,
alkylsulfonylaminoalkyl or aminosulfonylaminoalkyl. In
certain embodiments of formulas Ia, II, III, IV, V,
VI, VII, VIII, IX, X or XI, R4 is hydroxyalkyl. In
certain embodiments of formulas Ia, II, III, IV, V,
VI, VII, VIII, IX, X or XI where R4 is hydroxyalkyl,
R4 maybe 2-hydroxypropyl, 2,3-dihydroxypropyl,
l-hydroxypropan-2-yl, 2-hydroxyethyl,
2,3,4,5,6-pentahydroxyhexyl, l,5-dihydroxypentan-3-yl,
3,4-dihydroxybutyl, l,3-dihydroxybutan-2-yl,
2-hydroxymethyl-l,3-dihydroxypropan-2-yl,
3-hydroxy3-methylbutyl, 2-hydroxy-2-methylpro ryl,
3-hydroxy-3-methylbutan-2-yl, 4,5-dihydroxypentyi,
3-hydroxypropyl, or l,3-dihydroxy-2-methylpropan-2-yl.
Preferred hydroxyalkyl include (R)-2-hydroxypropyl and
(S)-2- hydroxypropyl In certain embodiments of
formulas Ia5 II, III, IV, V, VI, VII, VIII, IX,X or
XI, R4 is heterocyclyl. In certain embodiments of
formulas Ia, II, III, IV, V, VI, VII, VIII, IX, X or
XI where R4 is heterocyclyl, R4 maybe tetrahydropyran
- 4-yl, piperidin-4-yl, 1-methanesulfonylpiperidin-
4-yl, 3-hydroxytetrahydropyran-4-yl,
3-hydroxytetrahydrofuran-4-yl, or
3-hydroxyhexahydrofuro[ 3,2-b]furan-3-yl. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI, R4 is heterocyclylalkyl. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI where R4 is heterocyclylalkyl, R4
maybe 3-(morpholin-4-yl)-propyl,
2-(morpholin-4-yl)-ethyl, 3-(4- methylpiperazin-1-yl)
-propyl, 2-(tetrahydrofuran-4-yl)-ethyl,
tetrahydrofuran-2-ylmethyl, 3-fluorooxetan-3-ylmethyl,
3-hydroxymethyloxetan-3-ylmethyl,
2,2-dimethyl[l,3]dioxolan- 4-ylmethyl,
2-(pyrrolidine-2,5-dione-l-yl)-ethyl,
2-(imidazolin-2-one-l-yl)-ethyl,
2-(2,2-dimethyl[l,3]dioxolan-4-yl)-eth7l,
3-(2,2-dimethyl[1,3] dioxolan-4-yl) -propyl, 2-
(pyrrolidin-2-one-1-yl) -ethyl, 2-(4-meth.ylpiperazin-
1-yl)-ethyl, 2-(4-methanesulfonylpiperazin- 1-yl)-
ethyl, 2-(oxazolidin-2-one-l-yl)-ethyl,
l,4-dioxan-2-ylmethyl, 2-(pyrrolidin- l-yl)-ethyl,
l-methylpiperidin-4-ylrnethyl, or
2-(3-methyl-imidazolin-2-one-l-yl)- ethyl. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI, R4 is heteroaralkyl. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI where R4 is heteroaralkyl, R4 may be
2-(2-methylimidazol-l-yl)-ethyl,
2-(oxazdiazol-2-yl)-ethyl, 2-(4-
methyl-2,3-dihydro-[l,2,4]triazol-3-one-5-yl)-ethyl,
2-(l-methylimidazol-2-yl)-ethyl, 2-
(l-methoxymethyl-[1,2,4] -triazol-3-yl)- ethyl,
2-(2-methoxymethyl-[1,2,4] -triazol-3-yl)- ethyl, 2-(
[1,2,4]-triazol-3-yl) -ethyl, 2-(2,4-dihydro-
[1,2,4]-triazol-3-one-4-yl)-ethyl, In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX, X or XI, R4 is -(CHR a)r-C(=O) - Rb.In
certain embodiments of formulas Ia, II, III, IV, V VI,
VII, VIII, IX,X or XI where R4 is -(CHRa)r-C(=O) - Rb,
r is 1, 2 or 3, Ra is hydrogen, and Rb is tert-butoxy,
hydroxy, morpholin-4-yl, dimethylamino or methyl. In
certain embodiments of formulas Ia, II, III, IV, V,
VI5VII, VIII, IX,X or XI where R4 is -(CHRa)r-C(=O) -
Rb, r is 1, Ra is hydroxymethyl or 1-hydroxyethyl, and
Rb is tert-butoxy, hydroxy, morpholin-4-yl,
dimethylamino o r methyl. In certain embodiments of
formulas Ia, II, III, IV, V, VI, VII, VIII, IX,X or
XI, R4 and Rf together with the nitrogen to which they
are attached form a heterocyclyl. In certain
embodiments of formulas Ia, II, III, IV, V, VI, VII,
VIII, IX,X or XI where R4 and Rf together with the
nitrogen to which they are attached form a
heterocyclyl, such heterocyclyl maybe
l,l-dioxo-llambda*6*-thiomorpholin-4-yl,
l,l-dioxo-llambda*6*- [l,2]thiazinan-2-yl,
4-methylpiperazin-l-yl, 4-hydroxypiperidin-l-yl,
4-methanesulfonylpiperazin- 1-yl, morpholin-4-yl,
4-hydroxymethylpiperidin-l-yl, 4-(2-hydroxyethyl)-
piperidin-1-yl, 3-hydroxyazetidin-l-yl,
2-hydroxymethyrpyrrolidin-l-yl, 3-hydroxypiperidin-
1-yl, 4-(pyrimidin-2-yl)-piperazin-l-yl, or
3-hydroxypyrrolodin-l-yl. In certain embodiments of
formulas Ia, II, III, IV, V, VI, VII, VIII, IX,X or
XI, R4 is hydroxycycloalkyl. In certain embodiments of
formulas Ia, II, III, IV, V, VI, VII, VIII, IX,X or XI
where R4 is hydroxycycloalkyl,R4 maybe
hydroxycyclohexan-2-yl, hydroxycyclopentan-2-yl, or
1,3- dihydroxycyclohexan-5-yl. In certain embodiments
of formula Ib,X and Y are nitrogen. In other
embodiments, one of X and Yis nitrogen and the other
is CR . In certain embodiments of formula Ib, the
compounds of the invention maybe more specificallyof
the formula XII: wherein A,W, R1, R2 and R4 are as
defined herein.In certain embodiments of formula Ib,
the compounds of the invention maybe more specifically
of the formula XIII: wherein W, R , R and R are as
defined herein. In certain embodiments of formula Ib,
the compounds of the invention may b e more
specifically of the formula XIV: wherein p, q,
A,X,Y,W, R4 , R6 and R7 are as defined herein. In
certain embodiments of formula XIV, X and Yare
nitrogen. In other embodiments, one ofX and Yis
nitrogen and the other is CR . In certain embodiments
of formula Ib, the compounds of the invention maybe
more specifically of the formula XV: wherein p, q,
A,W, R4 , R6 and rR>7 are as defined herein. In
certain embodiments of formula Ib, the compounds of
the invention may be more specificallyof the formula
XVI:wherein p, q,W, R4 , R6 and R7 are as defined
herein. In certain embodiments of formula Ic, Z is
CRCsuch that the subject compounds can be represented
by formula XVII: wherein A, R , R , R and Rc are as
defined above. In certain embodiments of formula Ic
the compounds of the invention maybe represented by
formula XVIII: wherein each of p and q is
independently from 0 to 4; each R6 is independently
halo, alkyl, alkoxy, haloalkyl, or cyano; each R7 is
independently halo, alkyl, haloalkyl, cyano,
heteroalkyl, heterocyclyl, hydroxycycloalkyl or -
C(=O)- Rn, wherein Rp is alkyl, heteroalkyl, aryl,
aralkyl, heteroaryl or heterocyclyl; and A and R5 are
as defined herein. In specific embodiments of formula
Ic, compounds of the invention maybe represented by
formulaXIX:wherein p, q,, R5 R6 and R7 are as defined
herein. In embodiments of the invention where any of
R1, R2, R3, R4, R5, R6, R7, Ra, Rb, Rc, Rd, Re, Rf,
Rs, Rh, R1, R or Rk is alkyl or contains an alkyl
moiety, such alkyl is preferably lower alkyl, i.e.
C1-C6alkyl, and more preferably Q-C^alkyl.
Pharmaceutically acceptable acid addition salts of the
compounds of Formula I include salts derived from
inorganic acids such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydriodic,
phosphorous, and the like, as well as the salts
derived from organic acids, such as aliphatic mono-
and dicarboxylic acids, phenyl-substituted alkanoic
acids, hydroxy alkanoic acids, alkanedioic acids,
aromatic acids, aliphatic and aromatic sulfonic acids,
etc. Such salts thus include sulfate, pyrosulfate,
bisulfate, sulfite, bisulfite, nitrate, phosphate,
monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, chloride, bromide,
iodide, acetate, propionate, caprylate, isobutyrate,
oxalate, malonate, succinate, suberate, sebacate,
fumarate, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate,
phthalate, benzenesulfonate, toluenesulfonate,
phenylacetate, citrate, lactate, maleate, tartrate,
methanesulfonate, and the like. Also contemplated are
salts of amino acids such as arginate and the like and
gluconate, galacturonate (see, e.g., Berge et al., J.
of Pharmaceutical Science, 1977, 66, 1-19). The acid
addition salts of the basic compounds can be prepared
by contacting the free base form with a sufficient
amount of the desired acid to produce the salt in the
conventional manner. The free base form can be
regenerated by contacting the salt form with a base
and isolating the free base in the conventional
manner. The free base forms differ from their
respective salt forms somewhat in certain physical
properties such as solubility in polar sol vents, but
otherwise the salts are equivalent to their respective
free base for purposes of the present
invention.entative compounds in accordancewith the
invention are shown below in Table 1. E
1Diaminopyrimidines as P2X3 and P2X2/3 Antagonists
This invention pertains to compounds useful for
treatment of diseases associated with P2X purinergic
receptors, and more particularly to P2X3 and/or
P2X2/3antagonists usable for treatment of
genitourinary and pain-related diseases, conditions
and disorders. The urinary bladder is responsible for
two important physiological functions: urine storage
and urine emptying. This process involves two main
steps: (1) the bladder fills progressive ly until the
tension in its walls rises above a threshold level;
and (2) a nervous reflex, called the micturition
reflex, occurs that empties the bladder or, if this
fails, at least causes a con scious desire to urinate.
Although the micturition reflex is an autonomic spinal
cord reflex, it can also be inhibited or mediated by
centers in the cerebral cortex or brain. Purines,
acting via extracellular purinoreceptors, have been
implicated as having a variety of physiological and
pathological roles. ATP, and to a lesser extent,
adenosine, can stimu late sensory nerve endings
resulting in intense pain and a pronounced increase in
sensory nerve discharge. ATP receptors have been
classified into two major families, the P2Y- and
P2X-purinoreceptors, on the basis of molecular
structure, transduction mechanisms, and
pharmacological characterization. The P2Y-rurino
receptors are G-protein coupled recep tors, while the
P2X-purino receptors are a family of ATP-gated cation
channels. Purinergic receptors, in particular, P2X
receptors, are known to form homomultimers or
heteromultimers. To date, cDNAs for several P2X
receptors subtypes have been cloned, including: six
homomeric receptors, P2X P2X2; P2X3; P2X4; P2X5; and
P2X7; and three heteromeric receptors P2X2/3, 2X 5.
The structure and chromosomal mapping of mouse genomic
P2X3 receptor subunit has also been described. In
vitro, co-expression of P2X2 and P2X3 receptor
subunits is necessary to produce ATP-gated currents
with the properties seen in some sensory neurons. P2X
receptor subunits are found on afferents in rodent and
human bladder urothelium. 



Data exists suggesting that ATP may be released from
epithelial/endothelial cells of the uri nary bladder
or other hollow organs as a result of distention. ATP
released in this manner may serve a role in conveying
information to sensory neurons located in
subepithelial components, e.g., suburothelial lamina
propria. The P2X receptors have been studied in a
number of neurons, including sensory, sympathetic,
parasympathetic, mesenteric, and central neurons.
These studies indicate that purinergic receptors play
a role in afferentneurotransmission from the bladder,
and that modulators ofP2X receptors are potentially
useful in the treatment of bladder disorders and other
genitourinary diseases or conditions. Recent evidence
also suggests a role of endogenous ATP and purinergic
receptors in noci ceptive responses in mice.
ATP-induced activation of P2X receptors on dorsal root
ganglion nerve terminals in the spinal cord has been
shown to stimulate release ofglutamate, a key
neurotransmitter involved in nociceptive signaling.
P2X3 receptors have been identi fied on nociceptive
neurons in the tooth pulp. ATP released from damaged
cells may thus lead to pain by activating P2X3 and/or
P2X2/3 containing receptors on nociceptive sensory
nerve endings. This is consistent with the induction
of pain by intradermally applied ATP in the human
blister-base model. P2X antagonists have been shown to
be analgesic in ani mal models. This evidence suggests
that P2X and P2X are involved in nociception, and that
modulators of P2X receptors are potentially useful as
analgesics. There is accordingly a need for methods of
treating diseases, conditions and disorders mediated
by P2X3 and/or P2X2/3 receptors, as well as a need for
compounds that act as modulators of P2X receptors,
including antagonists of P2X3 and The present
invention satisfies these needs as well as others.
Many diaminopyrimidine compounds, such as "ormetoprim"
(US 2,658,897) and "trimetoprim" (US 2,909,522), have
previously been made and identified as antibacterial
agents. However, no diaminopyrimidines have heretofore
been identified as modulators of P2X receptors. The
invention provides a compound of formula (I) or a
pharmaceutically acceptable salts thereof, wherein: X
is - CH2-; -O-; -CHOH-; -S(O) n-; or -NRC- wherein n
is from 0 to 2 and Rc is hydrogen or alkyl; Y is
hydrogen; or - NRdRe wherein one of Rd and Re is
hydrogen, and the other is hydrogen; alkyl;
cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocydyl; or
heterocyclylalkyl; D is an optional oxygen; R1 is
alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo;
haloalkyl; hydroxyalkyl; or alkoxy; R2, R3, R4 and R5
each independently is hydrogen; alkyl; alkenyl; amino;
halo; amido; halo alkyl; alkoxy; hydroxy; haloalkoxy;
nitro; amino; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocydyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -(CH2)m-(Z)n-(CO)-R f or -(CH 2)m-(Z)
n-SO2-(NRg)n-Rf where m and n each independently is 0
or 1, Z is O or NRg, Rf is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
Rs is independently hydrogen or alkyl; or R3 and R4
may together form an alkylene dioxy; or R3 and R4
together with the atoms to which they are attached may
form a five or six-membered ring that optionally
includes one or two heteroatoms selected from O, S and
N; or R2 and R3 may together form an alkylene dioxy;
or R2 and R3 together with the atoms to which they are
attached may form a five or six-membered ring that
optionally includes one or two heteroatoms selected
from O, S and N; R6 is hydrogen; alkyl; halo;
haloalkyl; amino; or alkoxy; and one of R7 and R8 is
hydrogen, and the other is hydrogen; alkyl;
cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocydyl; or
heterocyclylalkyl; provided that when X is -CH2- and
R7, R8, Rd and Re are hydrogen, R1 is isopropyl,
isopropenyl, cydopropyl or iodo. In another embodiment
the present invention provides a method for treating a
disease mediated by a P2X3 receptor antagonist, a
P2X2/3 receptor antagonist, or both, said method
comprising administering to a subject in need thereof
an effective amount of a compound of formula (I*): or
a pharmaceutically acceptable salt, solvate or prodrug
thereof,wherein: X is - CH2-; -O-; -C(O)-; -CHOH-;
-S(O)n-; or -NRC- wherein n is from 0 to 2 and Rc is
hydrogen or alkyl; Y is hydrogen; or - NRdRe wherein
one of Rd and Re is hydrogen, and the other is
hydrogen; alkyl; cydoalkyl; cydoalkylalkyl; haloalkyl;
haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl;
alkylsulfonyl; alkylsulfonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroaiylalkyl;
heteroarylsulfonyl; heterocyclyl; or heterocydylalkyl;
R1 is alkyl; alkenyl; cydoalkyl; cydoalkenyl; halo;
haloalkyl; or alkoxy; R2, R3, R4 and R5 each
independently is hydrogen; alkyl; amino; amido;
haloalkyl; alkoxy; alkylsulfonyl; arylsulfonyl;
sulfonamido; cyano; acetyl; heteroaryl; carboxylic
acid; carboxyiic amide; urea; carbamate; acetamido; or
optionally substituted phenoxy; or R3 and R4 may
together form an alkylene dioxy; or R3 and R4 together
with the atoms to which they are attached may form a
five or six-membered ring that includes one or two
heteroatoms selected from O, S and N; or or R2 and R3
may together form an alkylene dioxy; or R2 and R3
together with the atoms to which they are attached may
form a five or six-membered ring that includes one or
two heteroatoms selected from O, S and N; R6 is
hydrogen; alkyl; haloalkyl; amino; or alkoxy; and one
of R7 and R8 is hydrogen, and the other is: hydrogen;
alkyl, cydoalkyl; cydoalkylalkyl; haloalkyl;
hydroxyalkyl; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocydylalkyl. The invention also
provides pharmaceutical compositions comprising the
compounds, methods of using the compounds, and methods
of preparing the compounds. Unless otherwise stated,
the following terms used in this Application,
including the specifi cation and claims, have the
definitions given below. It must be noted that, as
used in the specification and the appended claims, the
singular forms "a", "an," and "the" include plural
referents unless the context clearly dictates
otherwise. "Agonist" refers to a compound that
enhances the activity of another compound or receptor
site. "Antagonist" refers to a compound that
diminishes or prevents the action of another com pound
or receptor site. "Alkyl" means the monovalent linear
or branched saturated hydrocarbon moiety, consist ing
solely of carbon and hydrogen atoms, having from one
to twelve carbon atoms."Lower alkyl" refers to an
alkyl group of one to six carbon atoms, i.e. Q-Qalkyl.
Examples of alkyl groups include, but are not limited
to, methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl, and the like. "Alkylene" means a linear
saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent
hydrocarbon radical of three to six carbon atoms,
e.g., methylene, ethylene, 2,2-dimethylethylene,
propylene, 2-methylpropylene, butylene, pentylene, and
the like. "Alkoxy" means a moiety of the formula - OR,
wherein R is an alkyl moiety as defined herein.
Examples of alkoxy moieties include, but are not
limited to, methoxy, ethoxy, isopropoxy, and the like.
"Alkoxyalkyl" means a moiety of the formula Ra - O- Rb
- , where Ra is alkyl and Rb is alkylene as defined
herein. Exemplary alkoxyalkyl groups include, by way
of example, 2-methoxyethyl, 3-methoxypropyl,
l-methyl-2-methoxyethyl,
l-(2-methoxyethyl)-3-methoxypropyl, and
l-(2-methoxyethyl)-3-methoxypropyl. "Alkylcarbonyl"
means a moiety of the formula - R'- R", where R' is
oxo and R" is alkyl as defined herein. "Alkylsulfonyl"
means a moiety of the formula - R'- R", where R' is
-SO2- and R" is alkyl as defined herein.
"Alkylsulfonylalkyl means a moiety of the formula
-R'-R"-R'" where R' is alkyl, R" is -SO2- and R'" is
alkyl as defined herein. "Alkylamino means a moiety of
the formula -NR-R' wherein R is hyrdogen or alkyl and
R' is alkyl as defined herein. "Alkoxyamino" means a
moiety of the formula -NR-OR' wherein R is hydrogen or
alkyl and R' is alkyl as defined herein.
"Alkylsulfanyl" means a moiety of the formula -SR
wherein R is alkyl as defined herein. "Aminoalkyl"
means a group -R-R' wherein R' is amino and R is
alkylene as defined herein. "Aminoalkyl" includes
aminomethyl, aminoethyl, 1-aminopropyl, 2-aminopropyl,
and the like. The amino moiety of "aminoalkyl" maybe
substituted once or twice with alkyl to pro vide
"alkylaminoalkyl" and "dialkylaminoalkyl"
respectively. "Alkylaminoalkyl" includes
methylaminomethyl, methylaminoethyl,
methylaminopropyl, ethylaminoethyl and thelike.
"Dialkylaminoalkyl" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, and the like.
"Aminoalkoxy" means a group -OR-R 1wherein R' is amino
and R is alkylene as defined herein.
"Alkylsulfonylamido" means a moiety of the formula
-NR1SO2-R wherein R is alkyl and R' is hydrogen or
alkyl. "Aiyl" means a monovalent cyclic aromatic
hydrocarbon moiety consisting of a mono-, bior
tricyclic aromatic ring. The aryl group can be
optionally substituted as defined herein. Examples of
aryl moieties include, but are not limited to,
optionally substituted phenyl, naphthyl, phenanthryl,
fluorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl,
biphenyl, methylenediphenyl, aminodiphenyl,
diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, and the
like, including partially hydrogenated derivatives
thereof. "Arylalkyl" and "Aralkyl", which may be used
interchangeably, mean a radical-R aRb where Ra is an
alkylene group and Rb is an aryl group as defined
herein; e.g., phenylalkyls such as benzyl,
phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and
the like are examples of aryl alkyl. 



"Cyanoalkyl" " means a moiety of the formula - R'- R",
where R' is alkylene as defined herein and R" is cyano
or nitrile. "Cycloalkyl" means a monovalent saturated
carbocydic moiety consisting of mono- or bicyclic
rings. Cycloalkyl can optionally be substituted with
one or more substituents, wherein each substituent is
independently hydroxy, alkyl, alkoxy, halo, haloalkyl,
amino, monoalkylamino, or dialkylamino, unless
otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to,
cydopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and the like, including partially
unsaturated derivatives thereof. "Cycloalkylalkyl"
means a moiety of the formula -R'- R", where R is
alkylene and R" is cycloalkyl as defined herein.
"Heteroalkyl" means an alkyl radical as defined herein
wherein one, two or three hydrogen atoms have been
replaced with a substituent independently selected
from the group con sisting of-OR a, -NRbRc, and - S(O)
nRd (where n is an integer from 0 to 2), with the
under standing that the point of attachment of the
heteroalkyl radical is through a carbon atom,wherein
Ra is hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; Rb and Rc are indepen dently of each
other hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; and when n is 0, Rd is hydrogen,
alkyl, cycloalkyl, or cydoalkylalkyl, and when n is 1
or 2, Rd is alkyl, cyclo alkyl, cycloalkylalkyl,
amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited
to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-
1-hydroxymethylethyl, 2,3-dihydroxypropyl,
1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-
dihydroxybutyl, 2-hydroxy- 1-methylpropyl,
2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl, aminosulfonylethyl,
aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl,
and the like. "Heteroaryl" means a monocyclic or
bicyclic radical of 5 to 12 ring atoms having at least
one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining
ring atoms being C, with the understanding that the
attachment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring may be
optionally sub stituted as defined herein. Examples of
heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl,
thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl,
benzimidazolyl, benzooxazolyl, benzooxadiazolyl,
benzothiazolyl, benzothiadiazolyl, benzopyranyl,
indolyl, isoindolyl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl,
naphthyridinyl, pteridinyl, carbazolyl, azepinyl,
diazepinyl, acridinyl and the like, including
partially hydrogenated derivatives thereof. The terms
"halo", "halogen" and "halide", which maybe used
interchangeably, refer to a substituent fluoro,
chloro, bromo, or iodo. "Haloalkyl" means alkyl as
defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary
haloalkyls include - CH2Cl, - CH2CF3, -CH 2CCl3,
perfluoroalkyl (e.g., - CF3), and the like.
"Haloalkoxy" means a moiety of the formula - OR,
wherein R is a haloalkyl moiety as de fined herein. An
exemplary haloalkoxy is difluoromethoxy.
"Heterocycloamino" means a saturated ring wherein at
least one ring atom is N, NH or N-alkyl and the
remaining ring atoms form an alkylene group.
"Heterocyclyl" means a monovalent saturated moiety,
consisting of one to three rings, incorporating one,
two, or three or four heteroatoms (chosen from
nitrogen, oxygen or sulfur). The heterocyclyl ring may
be optionally substituted as defined herein.
Examplesof heterocyclyl moieties include, but are not
limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl,
pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl,
isothiazolidinyl, quinuclidinyl, quinolinyl,
isoquinolinyl, benzimidazolyl, thiadiazolylidinyl,
benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl,
thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, and the like.
"Heterocyclylalkyl" means a moiety of the formula
-R-R1wherein R is alkylene and R' is heterocyclyl as
defined herein. "Heterocyclyloxy" means a moiety of
the formula -OR wherein R is heterocyclyl as defined
herein. "Heterocyclylalkoxy" means a moiety of the
formula -OR-R' wherein R is alkylene and R' is
heterocyclyl as defined herein. "Hydroxyalkoxy" means
a moiety of the formula -OR wherein R is hydroxyalkyl
as defined herein. "Hydroxyalkylamino" means a moiety
of the formula -NR-R' wherein R is hydrogen or alkyl
and R' is hydroxyalkyl as defined herein.
"Hydroxyalkylaminoalkyl" means a moiety of the formula
-R-NR' -R" wherein R is alkylene, R' is hydrogen or
alkyl, and R" is hydroxyalkyl as defined herein.
"Hydroxyalkyl" means an alkyl moiety as defined
herein, substituted with one or more, preferably one,
two or three hydroxy groups, provided that the same
carbon atom does not carry more than one hydroxy
group. Representative examples include, but are not
limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, l-(hydroxymethyl)-
2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl,
4-hydroxybutyl, 2,3-dihydroxypropyl,
2-hydroxy-l-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hydroxypropyl "Hydroxycycloalkyl"
means a cycloalkyl moiety as defined herein wherein
one, two or three hydrogen atoms in the cycloalkyl
radical have been replaced with a hydroxy substituent.
Representative examples include, but are not limited
to, 2-, 3-, or 4-hydroxycydohexyl, and the
like."Urea'Or "ureido" means a group of the formula
-NR'-C(O)-NR"R"' wherein R', R" and R'" each
independently is hydrogen or alkyl. "Carbamate" means
a group of the formula -O-C(O)-NR'R" wherein R' and R"
each in dependently is hydrogen or alkyl. "Carboxy"
means a group of the formula -0-C(O)-OH. "Sulfonamido"
means a group of the formula -SO2-NR1R" wherein R', R"
and R'" each independently is hydrogen or alkyl.
"Optionally substituted", when used in association
with "aryl", phenyl", "heteroaryl" "cydohexyl" or
"heterocyclyl", means an aryl, phenyl, heteroaryl,
cyclohexyl or heterocyclyl which is optionally
substituted independently with one to four
substituents, preferably one or two substituents
selected from alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano,
hydroxy, alkoxy, amino, acylamino, mono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl,
-COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), - (CR'R") n~COOR (where n is an integer
from 0 to 5, R' and R" are independently hydrogen or
alkyl, and R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl), or -(CR'R")
n-CONRaRb (where n is an integer from 0 to 5, R' and
R" are independently hydrogen or alkyl, and Ra and Rb
are, independently of each other, hydrogen, alkyl,
cyclo alkyl, cycloalkylalkyl, phenyl or phenylalkyl).
"Leaving group" means the group with the meaning
conventionally associated with it in synthetic organic
chemistry, i.e., an atom or group displaceable under
substitution reaction conditions. Examples of leaving
groups include, but are not limited to, halogen,
alkane- or arylenesulfonyloxy, such as
methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonyloxy, tosyloxy, and thienyloxy,
dihalophosphinoyloxy, optionally substituted
benzyloxy, isopropyloxy, acyloxy, and the like.
"Modulator" means a molecule that interacts with a
target. The interactions include, but are not limited
to, agonist, antagonist, and the like, as defined
herein. "Optional" or "optionally" means that the
subsequently described event or circumstance may but
need not occur, and that the description includes
instances where the event or circumstance occurs and
instances in which it does not. "Disease" and "Disease
state" means any disease, condition, symptom, disorder
or indica tion."Inert organic solvent" or "inert
solvent" means the solvent is inert under the
conditions of the reaction being described in
conjunction therewith, including, e.g., benzene,
toluene, acetonitrile, tetrahydrofuran,
N,N-dimethylformamide, chloroform, methylene chloride
or dichloromethane, dichloroethane, diethyl ether,
ethyl acetate, acetone, methyl ethyl ketone, methanol,
ethanol, propanol, isopropanol, tt-butanol, dioxane,
pyridine, and the like. Unless specified to the
contrary, the solvents used in the reactions of the
present invention are inert solvents.
"Pharmaceutically acceptable" means that which is
useful in preparing a pharmaceutical composition that
is generally safe, non-toxic, and neither biologically
nor otherwise undesirable and includes that which is
acceptable for veterinary as well as human pharma
ceutical use. "Pharmaceutically acceptable salts" of a
compound means salts that are pharmaceutically
acceptable, as defined herein, and that possess the
desired pharmacological activity of the parent
compound. Such salts include: acid addition salts
formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or formed with organic
acids such as acetic acid, benzenesulfonic acid,
benzoic, camphorsulfonic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid,
lactic acid, maleic acid, malic acid, malonic acid,
mandelic acid, methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic
acid, trimethylacetic acid, and the like; or salts
formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an
alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic or
inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine,
triethanolamine, tromethamine, and the like. Accept
able inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide. The preferred
pharmaceutically acceptable salts are the salts formed
from acetic acid, hydrochloric acid, sulphuric acid,
methanesulfonic acid, maleic acid, phosphoric acid,
tartaric acid, citric acid, sodium, potassium,
calcium, zinc, and magnesium. It should be understood
that all references to pharmaceutically acceptable
salts include solvent addition forms (solvates) or
crystal forms (polymorphs) as defined herein, of the
same acid addition salt.The terms "pro-drug" and
"prodrug", which maybe used interchangeably herein,
refer to any compound which releases an active parent
drug according to formula I in vivo when such prodrug
is administered to a mammalian subject. Prodrugs of a
compound of formula I are prepared by modifying one or
more functional group(s) present in the compound of
formula I in such a way that the modification(s) may
be cleaved in vivo to release 



the parent compound. Prodrugs include compounds of
formula I wherein a hydroxy, amino, or sulfhydryl
group in a compound of Formula I is bonded to any
group that may be cleaved in vivo to regenerate the
free hydroxyl, amino, or sulfhydryl group,
respectively. Examples of prodrugs include, but are
not limited to, esters (e.g., acetate, formate, and
benzoate derivatives), carbamates (e.g.,
N,N-dimethylaminocarbonyl) of hydroxy func tional
groups in compounds of formula I, N-acyl derivatives
(e.g. N-acetyl) N-Mannich bases, Schiffbases and
enaminones of amino functional groups, oximes,
acetals, ketals and enol esters of ketone and aldehyde
functional groups in compounds of Formula I, and the
like, see Bundegaard,"Design of Prodrugs" pl-92,
Elsevier, New York-Oxford (1985), and the like.
"Protective group" or "protecting group" means the
group which selectivelyblocks one reactive site in a
multifunctional compound such that a chemical reaction
can be carried out selectively at another unprotected
reactive site in the meaning conventionally asso
ciated with it in synthetic chemistry. Certain
processes of this invention rely upon the protective
groups to block reactive nitrogen and/or oxygen atoms
present in the reactants. For example, the terms
"amino-protecting group" and "nitrogen protecting
group" are used interchangeably herein and refer to
those organic groups intended to protect the nitrogen
atom against undesirable reactions during synthetic
procedures. Exemplary nitrogen protecting groups
include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl
(carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl,
pnitrobenzyloxycarbonyl, (BOC), and the like. The
artisan in the art will know how to chose a group for
the ease of removal and for the ability to withstand
the following reactions. "Solvates" means solvent
additions forms that contain either stoichiometric or
non stoichiometric amounts of solvent. Some compounds
have a tendency to trap a fixed molar ratio of solvent
molecules in the crystalline solid state, thus forming
a solvate. If the solvent is water the solvate formed
is a hydrate, when the solvent is alcohol, the solvate
formed is an alcoholate. Hydrates are formed by the
combination of one or more molecules of water with one
of the substances in which the water retains its
molecular state as H2O, such combination being able to
form one or more hydrate."Subject" means mammals and
non-mammals. Mammals means any member of the mammalia
class including, but not limited to, humans; non-human
primates such as chim panzees and other apes and
monkey species; farm animals such as cattle, horses,
sheep, goats, and swine; domestic animals such as
rabbits, dogs, and cats; laboratory animals ineluding
rodents, such as rats, mice, and guinea pigs; and the
like. Examples of non-mam mals include, but are not
limited to, birds, and the like. The term "subject"
does not de note a particular age or sex. "Disorders
of the urinary tract" or "uropathy" used
interchangeably with "symptoms of the urinary tract"
means the pathologic changes in the urinary tract.
Examples of urinary tract disorders include, but are
not limited to, incontinence, benign prostatic
hypertrophy (BPH), prostatitis, detrusor
hyperreflexia, outlet obstruction, urinary frequency,
nocturia, urinary urgency, overactive bladder, pelvic
hypersensitivity, urge incontinence, urethritis,
prostatodynia, cystitis, idiophatic bladder
hypersensitivity, and the like. "Disease states
associated with the urinary tract" or "urinary tract
disease states" or "uropathy" used interchangeably
with "symptoms of the urinary tract" mean the
pathologic changes in the urinary tract, or
dysfunction of urinary bladder smooth muscle or its in
nervation causing disordered urinary storage or
voiding. Symptoms of the urinary tract include, but
are not limited to, overactive bladder (also known as
detrusor hyperactivity), outlet obstruction, outlet
insufficiency, and pelvic hypersensitivity.
"Overactive bladder" or "detrusor hyperactivity"
includes, but is not limited to, the changes
symptomatically manifested as urgency, frequency,
altered bladder capacity, in continence, micturition
threshold, unstable bladder contractions, sphincteric
spasticity, detrusor hyperreflexia (neurogenic
bladder), detrusor instability, and the like. "Outlet
obstruction" includes, but is not limited to, benign
prostatic hypertrophy (BPH), urethral stricture
disease, tumors, low flow rates, difficulty in
initiating urination, urgency, suprapubic pain, and
the like. "Outlet insufficiency" includes, but is not
limited to, urethral hypermobility, intrinsic
sphincteric deficiency, mixed incontinence, stress
incontinence, and the like. "Pelvic Hypersensitivity"
includes, but is not limited to, pelvic pain,
interstitial (cell) cystitis, prostatodynia,
prostatitis, vulvadynia, urethritis, orchidalgia,
overactive bladder, and the like."Therapeutically
effective amount" means an amount of a compound that,
when admini stered to a subject for treating a disease
state, is sufficient to effect such treatment for the
disease state. The "therapeutically effective amount"
will vary depending on the com pound, disease state
being treated, the severity or the disease treated,
the age and relative health of the subject, the route
and form of administration, the judgment of the
attending medical or veterinary practitioner, and
other factors. The terms "those defined above" and
"those defined herein" when referring to a variable
incorporates by reference the broad definition of the
variable as well as preferred, more preferred and most
preferred definitions, if any. "Treating" or
"treatment" of a disease state includes: (i)
preventing the disease state, i.e. causing the
clinical symptoms of the disease state not to develop
in a subject that may be exposed to or predisposed to
the disease state, but does not yet experience or
display symptoms of the disease state. (ii) inhibiting
the disease state, i.e., arresting the development of
the disease state or its clinical symptoms, or (iii)
relieving the disease state , Le., causing temporary
or permanent regression of the disease state or its
clinical symptoms. The terms "treating", "contacting"
and "reacting" when referring to a chemical reaction
means adding or mixing two or more reagents under
appropriate conditions to produce the indicated and/or
the desired product. It should be appreciated that the
reaction which produces the indicated and/or the
desired product may not necessarily result directly
from the combination of two reagents which were
initially added, i.e., there maybe one or more
intermediates which are produced in the mixture which
ultimately leads to the formation of the indicated
and/or the desired product. In general, the
nomenclature used in this Application is based on
AUTONOM(tm) v.4.0, a Beilstein Institute computerized
system for the generation of IUPAC systematic nomen
clature. Chemical structures shown herein were
prepared using ISIS version 2.2. Any open valency
appearing on a carbon, oxygen or nitrogen atom in the
structures herein indicates the presence of a hydrogen
atom. All patents and publications identified herein
are incorporated herein by reference in their
entirety. In certain embodiments of formula (I), R5
and R6 are hydrogen.In certain embodiments of formula
(I), R2 is hydrogen. In certain embodiments of formula
(I), X is - CH2- or -O-. Preferably X is O. In certain
embodiments of formula (I), D is absent. In certain
embodiments of formula (I), R1 is alkyl, alkenyl or
cycloalkyl. Preferably, R1 is ethyl, cyclopropyl,
isopropenyl or isopropyl. More preferably R1 is
ispropyl. In certain embodiments formula (I), one of
R7 and R8 is hydrogen, and the other is: alkyl,
cycloalkyl; cydoalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (I), one of R7 and R8 is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In many embodiments of formula (I), Yis -
NR Re. In certain embodiments formula (I), Yis - NRdRe
and one of Rd and Re is hydrogen, and the other is:
alkyl, cycloalkyl; cydoalkylalkyl; haloalkyl;
hydroxyalky; alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (I), Yis - NRdRe and one of Rd
and Re is hydrogen and the other is alkyl,
hydroxyalkyl or haloalkyl. In certain embodiments of
formula (I), R3 and R4 each independently is halo,
alkoxy, haloalkoxy or alkylsulfonyl. In certain
embodiments of formula (I), R3 is halo, alkoxy,
haloalkoxy or hydroxy. Prefer ably R3 is methoxy,
fluoro, or chloro. More preferably R3 is methoxy. In
certain embodi ments R3 is hydroxy. In certain
embodiments of formula (I), R4 is halo, alkoxy,
alkylsulfonyl or heteroaryl. Preferably R4 is methoxy,
iodo, methanesulfonyl or heteroaryl. More preferably
R4 is methoxy, bromo, chloro or iodo. In specific
embodiments R4 may be methoxy, while in other
embodimets R4 maybe iodo. In certain embodiments of
formula (I), R7, R8, R and Re are hydrogen.In certain
embodiments of formula (I), R4 is heteroaryl. The
heteroaryl maybe, in certain embodiments, tetrazolyl,
pyrazolyl, oxazolyl, imidazolyl, thiazolyl,
thiophenyl, triazolyl, furanyl, isoxazolyl,
oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl.
More specifically, the heteroaryl maybe tetrazol-5-yl,
pyrazol-1-yl, 3-methylpyrazol-l-yl, oxazol-2-yl,
oxazol-5-yl, imidazol-2-yl, thiazol-2-yl,
thiazol-4-yl, thiophen-3-yl, 5-chloro-thiophen-2- yl,
l-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl,
2-methyl-thiazol-4-yl, furan-2-yl,
3,5-dimethyl-pyrazol-l-yl, 4,5-dihydrooxazol-2-yl,
isoxazol-5-yl, [1,2,4] -oxadiazol-3-yl,
benzo[b]thiophen-3-yl, oxazol-4-yl, furan-3-yl,
4-methyl-thiophen-2-yl, thiazol-5-yl, tetrazol-1-yl,
[1,2,4]triazol-1-yi, 2-methyl-thiazol-5-yl,
l-methyl-pyrazol-4-yl, 2-thiolylimidazol- 1-yl,
pyridin-2-yl, or 2,5-dimethyl-pyrrol-l-yl). In certain
embodiments of formula (I), R3 and R4 together with
the atoms to which they are attached may form a five
or six-membered ring that optionally includes one or
two heteroatoms selected from O, S and N. In many such
embodiments R3 and R4 together with the atoms to which
they are attached may form: a five membered aromatic
with one nitrogen, i.e. a pyrrol ring; a five membered
aromatic with two nitrogens, i.,e., a pyrazol or
imidazol ring; a five membered aromatic with one
nitrogen and one oxygen, i.e., an oxazole or isoxazole
ring; a five membered aromatic with one nitrogen and
one sulfur, i.e., a thiazole or isothiazole ring; a
five membered aromatic with one oxygen, i.e., a
furanyl ring; or a five membered aromatic with one
sulfur, i.e., a thiophenyl ring. In certain
embodiments of formula (I), R2 and R3 together with
the atoms to which they are attached may form a five
or six-membered ring that optionally includes one or
two heteroatoms selected from O, S and N. In many such
embodiments R3 and R4 together with the atoms to which
they are attached may form: a five membered aromatic
with one nitrogen, i.e. a pyrrol ring; a five membered
aromatic with two nitrogens, i.,e., a pyrazol or
imidazol ring; a five membered aromatic with one
nitrogen and one oxygen, i.e., an oxazole or isoxazole
ring; a five membered aromatic with one nitrogen and
one sulfur, i.e., a 



thiazole or isothiazole ring; a five membered aromatic
with one oxygen, i.e., a furanyl ring; or a five
membered aromatic with one sulfur, i.e., a thiophenyl
ring. In one preferred embodiment of formula (I), X is
-O-, R1 is alkyl, alkenyl, cycloalkyl, or halo, R2 is
hydrogen, R3 is alkoxy, hydroxy or halo, R4 is alkoxy,
halo, alkenyl, or heteroaryl selected from tetrazolyl,
pyrazolyl, oxazolyl, imidazolyl, thiazolyl,
thiophenyl, triazolyl, furanyl, isoxazolyl,
oxadiazolyl, benzothiophenyl, pyridinyl and pyrrolyl,
and R5 and R6 are hydrogen.In another preferred
embodiment of formula (I), X is -O-, R1 is alkyl,
alkenyl, cycloalkyl, or halo, R2 is hydrogen, R3 is
alkoxy, hydroxy or halo, R4 is alkoxy, halo, or
alkenyl, and R5 and R6 are hydrogen. In another
preferred embodiment of formula (I), X is -O-, R1 is
alkyl, alkenyl, cycloalkyl, or halo, R2 is hydrogen,
R3 is alkoxy, hydroxy or halo, R4 is heteroaryl
selected from tetrazolyl, pyrazolyl, oxazolyl,
imidazolyl, thiazolyl, thiophenyl, triazolyl, furanyl,
isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl
and pyrrolyl, and R5 and R6 are hydrogen. In another
preferred embodiment of formula (I), X is -O-, R1 is
alkyl, alkenyl, cycloalkyl, or halo, R2 is hydrogen,
R3 is alkoxy, hydroxy or halo, R4 is alkoxy, halo, or
alkenyl, R5 and R6 are hydrogen, R7 and R8 are
hydrogen, and one of Ra and Rb is hydrogen and the
other is hydrogen, alkyl, hydroxyalkyl or haloalkyl.
In another preferred embodiment of formula (I), X is
-O-, R1 is alkyl, alkenyl, cycloalkyl, or halo, R2 is
hydrogen, R3 is alkoxy, hydroxy or halo, R4 is
heteroaryl selected from tetrazolyl, pyrazolyl,
oxazolyl, imidazolyl, thiazolyl, thiophenyl,
triazolyl, furanyl, isoxazolyl, oxadiazolyl,
benzothiophenyl, pyridinyl and pyrrolyl, R5 and R6 are
hydrogen, R7 and R8 are hydrogen, and one of Ra and Rb
is hydrogen and the other is hydrogen, alkyl, acetyl,
hydroxyalkyl or haloalkyl. In another preferred
embodiment of formula (I), X is -O- or - CH2-, R1 is
isopropyl, isopropenyl, cyclopropyl or iodo, R2 is
hydrogen, R3 is alkoxy, hydroxy or halo, R4 is alkoxy
or halo, and R5 and R6 are hydrogen. In another
preferred embodiment of formula (I), X is -O- or -
CH2-, R1 is isopropyl, isopropenyl, cyclopropyl or
iodo, R2 is hydrogen, R3 is alkoxy, hydroxy or halo,
R4 is alkoxy or halo, R5 and R6 are hydrogen, R7 and
R8 are hydrogen, and one of Ra and R is hydrogen and
the other is hydrogen, alkyl, hydroxyalkyl or
haloalkyl. In another preferred embodiment of formula
(I), X is -O- or - CH2-, R1 is isopropyl or iodo, R2
is hydrogen, R3 is methoxy, hydroxy, chloro, bromo or
iodo, R4 is methoxy, chloro, bromo or iodo, and R5 and
R are hydrogen. In another preferred embodiment of
formula (I), X is -O- or - CH2-, R1 is isopropyl or
iodo, R2 is hydrogen, R3 is methoxy, hydroxy, chloro,
bromo or iodo, R4 methoxy, chloro, bromo or iodo, R5
and R6 are hydrogen, R7 and R8 are hydrogen, and one
of Ra and Rb is hydrogen and the other is hydrogen,
alkyl, hydroxyalkyl or haloalkyl.In another preferred
embodiment of formula (I), X is -O- or - CH2-, R1 is
isopropyl, R2 is hydrogen, R3 is methoxy, hydroxy,
chloro, bromo or iodo, R4 is methoxy, chloro, bromo or
iodo, and R5 and R6 are hydrogen. In another preferred
embodiment of formula (I), X is -O- or - CH2-, R1 is
isopropyl, R2 is hydrogen, R3 is methoxy, hydroxy,
chloro, bromo or iodo, R4 methoxy, chloro, bromo or
iodo, R5 and R6 are hydrogen, R7 and R8 are hydrogen,
and one of Ra and Rb is hydrogen and the other is
hydrogen, alkyl, hydroxyalkyl or haloalkyl. The
compounds of the invention in many embodiments may be
of the formula (II) wherein: X is: - CH2-; or -O-; R1
is alkyl; alkenyl; cydoalkyl; or cydoalkenyl; or halo;
R3 and R4 each independently is: hydrogen; alkyl;
alkenyl; amino; halo; amido; haloalkyl; alkoxy;
hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -(CH 2)m-(Z)n-(CO)-R f or -(CH 2)m-(Z)
n-SO2-(NRg)n-Rf where m and n each independently is 0
or 1, Z is O or NR8, Rf is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
R8 is independently hydrogen or alkyl; or R3 and R4
may together form an alkylene dioxy; or R3 and R4
together with the atoms to which they are attached may
form a five or six-membered ring that optionally in
cludes one or two heteroatoms selected from O, S and
N; one of R7 and R8 is hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl;
acetyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; and one of Rd and Re is hydrogen,
and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocydylalkyl. In certain embodiments of formula
(II), R1 is alkyl, alkenyl or cycloalkyl. Preferably,
R1 is ethyl, cyclopropyl, isopropenyl or isopropyl.
More preferably R1 is ispropyl. In certain embodiments
formula (II), one of R7 and R8 is hydrogen, and the
other is: alkyl, cycloalkyl; cycloalkylalkyl;
haloalkyl; hydroxyalky; alkoxyalkyl;
alkylsulfonylalkyl; acetyl; alkylsulfonyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or heterocydylalkyl.
In certain embodiments of formula (II), one of R7 and
R8 is hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments formula (II), one of
Rd and Re is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocydylalkyl. In certain
embodiments of formula (II), one of R and Re is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments of formula (II), R3
and R4 each independently is halo, alkoxy, haloalkoxy
or alkylsulfonyl. In certain embodiments of formula
(II), R3 is halo, alkoxy, haloalkoxy or hydroxy.
Preferably R3 is methoxy, fluoro, or chloro. More
preferably R3 is methoxy. In certain embodi ments R3
is hydroxy. In certain embodiments of formula (II), R4
is halo, alkoxy, alkylsulfonyl or heteroaryl. Pre
ferably R4 is methoxy, iodo, methanesulfonyl or
heteroaryl. More preferably R4 is meth oxy, bromo,
chloro or iodo. In specific embodiments R4 maybe
methoxy, while in other embodimets R may be iodo. In
certain embodiments of formula (II), R7, R8, Rd and Re
are hydrogen. In certain embodiments of formula (II),
R4 is heteroaryl. The heteroaryl maybe, in certain
embodiments, tetrazolyl, pyrazolyl, oxazolyl,
imidazolyl, thiazolyl, thiophenyl, triazolyl, furanyl,
isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl,
or pyrrolyl. More specifically, the heteroaryl may be
tetrazol-5-yl, pyrazol-1-yl, 3-methylpyrazol-l-yl,
oxazol-2-yl, oxazol-5-yl, imidazol-2-yl, thiazol-2-yl,
thiazol-4-yl, thiophen-3-yl, 5-chloro-thiophen-2-yl,
l-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl,
2-methyl-thiazol-4-yl, fiiran-2-yl, 3,5-
dimethyl-pyrazol-1-yl, 4,5-dihydrooxazol-2-yl,
isoxazol-5-yl, [1,2,4]-oxadiazol-3-yl, benzo[b]
thiophen-3-yl, oxazol-4-yl, furan-3-yl,
4-methyl-thiophen-2-yl, thiazol-5-yl, tetrazol- 1-yl,
[1,2,4]triazol- 1-yl, 2-methyl-thiazol-5-yl,
1-methyl-pyrazol-4-yl, 2-thiolylimidazol- 1-yl,
pyridin-2-yl, or 2,5-dimethyl-pyrrol-l-yl). In certain
embodiments of formula (II), R3 and R4 together with
the atoms to which they are attached may form a five
or six-membered ring that optionally includes one or
two heteroatoms selected from O, S and N. In many such
embodiments R3 and R4 together with the atoms to which
they are attached may form: a five membered aromatic
with one nitrogen, i.e. a pyrrol ring; a five membered
aromatic with two nitrogens, i.,e., a pyrazol or
imidazol ring; a five membered aromatic with one
nitrogen and one oxygen, i.e., an oxazole or isoxazole
ring; a five membered aromatic with one nitrogen and
one sulfur, i.e., a thiazole or isothiazole ring; a
five membered aromatic with one oxygen, i.e., a
furanyl ring; or a five membered aromatic with one
sulfur, i.e., a thiophenyl ring. In one preferred
embodiment of formula (II), X is -O-, R1 is alkyl,
alkenyl, cycloalkyl, or halo, R3 is alkoxy, hydroxy or
halo, and R4 is alkoxy, halo, alkenyl, or heteroaryl
selected from tetrazolyl, pyrazolyl, oxazolyl,
imidazolyl, thiazolyl, thiophenyl, triazolyl, furanyl,
isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl
and pyrrolyl. In another preferred embodiment of
formula (II), X is -O-, R1 is alkyl, alkenyl,
cycloalkyl, or halo, R3 is alkoxy, hydroxy or halo,
and R4 is alkoxy, halo, or alkenyl. In another
preferred embodiment of formula (II), X is -O-, R1 is
alkyl, alkenyl, cycloalkyl, or halo, R3 is alkoxy,
hydroxy or halo, and R4 is heteroaryl selected from
tetrazolyl, pyr azolyl, oxazolyl, imidazolyl,
thiazolyl, thiophenyl, triazolyl, furanyl, isoxazolyl,
oxadiazolyl, benzothiophenyl, pyridinyl and pyrrolyl.
In another preferred embodiment of formula (II), X is
-O-, R1 is alkyl, alkenyl, cycloalkyl, or halo, R3 is
alkoxy, hydroxy or halo, R4 is alkoxy, halo, or
alkenyl, R7 and R8 are hydro gen, and one of Ra and Rb
is hydrogen and the other is hydrogen, alkyl,
hydroxyalkyl or haloalkyl. In another preferred
embodiment of formula (II), X is -O-, R1 is alkyl,
alkenyl, cycloalkyl, or halo, R3 is alkoxy, hydroxy or
halo, R4 is heteroaryl selected from tetrazolyl,
pyrazolyl, oxazolyl, imidazolyl, thiazolyl,
thiophenyl, triazolyl, furanyl, isoxazolyl,
oxadiazolyl, benzothiophenyl, pyridinyl and pyrrolyl,
R7 and R8 are hydrogen, and one ofR a and Rb is hydro
gen and the other is hydrogen, alkyl, acetyl,
hydroxyalkyl or haloalkyl. In another preferred
embodiment of formula (II), X is -O- or - CH2-, R1 is
isopropyl, isopropenyl, cyclopropyl or iodo, R3 is
alkoxy, hydroxy or halo, and R4 is alkoxy or halo. In
another preferred embodiment of formula (II), Xis -O-
or - CH2-, R1 is isopropyl, isopropenyl, cyclopropyl
or iodo, R3 is alkoxy, hydroxy or halo, R4 is alkoxy
or halo, R7 and R8 are hydrogen, and one ofRa and R is
hydrogen and the other is hydrogen, alkyl, hydroxy
alkyl or haloalkyl. In another preferred embodiment of
formula (II), Xis -O- or - CH2-, R1 is isopropyl or
iodo, R3 is methoxy, hydroxy, chloro, bromo or iodo,
and R4 is methoxy, chloro, bromo or iodo. In another
preferred embodiment of formula (II), Xis -O- or -
CH2-, R1 is isopropyl or iodo, R3 is methoxy, hydroxy,
chloro, bromo or iodo, R4 methoxy, chloro, bromo or
iodo, R7 and R8 are hydrogen, and one of Ra and Rb is
hydrogen and the other is hydrogen, alkyl,
hydroxyalkyl or haloalkyl. In another preferred
embodiment of formula (II), X is -O- or - CH2-, R1 is
isopropyl, R3 is methoxy, hydroxy, chloro, bromo or
iodo, and R4 is methoxy, chloro, bromo or iodo. In
another preferred embodiment of formula (II), X is -O-
or - CH2-, R1 is isopropyl, R3 is methoxy, hydroxy,
chloro, bromo or iodo, R4 methoxy, chloro, bromo or
iodo, R7 and R8 



are hydrogen, and one of Ra and Rb is hydrogen and the
other is hydrogen, alkyl, hydroxy alkyl or haloalkyl.
The compounds of the invention in certain embodiments
maybe of the formula (III) wherein: R1 is isopropyl;
isopropenyl; cyclopropyl; or iodo; R3 and R4 each
independently is: hydrogen; alkyl; alkenyl; amino;
halo; amido; haloalkyl; alkoxy; hydroxy; haloalkoxy;
nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CH2)m-(Z)n-(CO)-R f
or -(CH2)m-(Z) n-SO2-(NRg)n-Rf where m and n each
independently is 0 or 1, Z is O or NRg, Rf is
hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl
or alkoxyalkyl, and each Rg is independently hydrogen
or alkyl; or R3 and R4 may together form an alkylene
dioxy; or R3 and R together with the atoms to which
they are attached may form a five or six-membered ring
that optionally in cludes one or two heteroatoms
selected from O, S and N; one of R7 and R8 is
hydrogen, and the other is: hydrogen; alkyl;
cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; and one of Rd and Re is hydrogen,
and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In other embodiments the subject
compounds maybe of the formula (IV) wherein: R1 is:
alkyl; alkenyl; cycloalkyl; or cydoalkenyl; R3 and R4
each independently is: hydrogen; alkyl; alkenyl;
amino; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substi tuted
phenoxy; -(CH 2)m-(Z) n-(CO)-R f or -(CH 2)m-(Z)
n-SO2-(NR g)n-Rf where m and n each independently is 0
or 1, Z is O or NRS, Rf is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
R8 is independently hydrogen or alkyl; or R3 and R4
may together form an alkylene dioxy; or R3 and R4
together with the atoms to which they are attached may
form a five or six-membered ring that optional ly
includes one or two heteroatoms selected from O, S and
N;one of R7 and R8 is hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl;
acetyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; and one of Rd and Re is hydrogen,
and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments of formula
(IV), R1 is alkyl, alkenyl or cycloalkyl. Preferably,
R1 is ethyl, cyclopropyl, isopropenyl or isopropyl.
More preferably R1 is ispropyl. In certain embodiments
formula (III) or formula (IV), one of R7 and R8 is
hydrogen, and the other is: alkyl, cycloalkyl;
cycloalkylalkyl; haloalkyl; hydroxyalky; alkoxyalkyl;
alkylsulfonylalkyl; acetyl; alkylsulfonyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments of formula
(III) or formula (IV), one of R7 and R8 is hydrogen
and the other is alkyl, hydroxyalkyl or haloalkyl. In
certain embodiments formula (III) or formula (IV), one
of Rd and Re is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (III) or formula (IV), one of R
and Re is hydrogen and the other is alkyl,
hydroxyalkyl or haloalkyl. In certain embodiments of
formula (III) or formula (IV), R3 and R4 each
independently is halo, alkoxy, haloalkoxy or
alkylsulfonyl. In certain embodiments of formula (III)
or formula (IV), R3 is halo, alkoxy, haloalkoxy or
hydroxy. Preferably R3 is methoxy, fluoro, or chloro.
More preferably R is methoxy. In certain embodiments
R3 is hydroxy. In certain embodiments of formula (III)
or formula (IV), R4 is halo, alkoxy, alkylsulfonyl or
heteroaryl. Preferably R4 is methoxy, iodo,
methanesulfonyl or heteroaryl. More preferably R4 is
methoxy, bromo, chloro or iodo. In specific
embodiments R4may be methoxy, while in other
embodimets R4may be iodo. In certain embodiments of
formula (III) or formula (IV), R7, R8, Rd and Re are
hydrogen. In certain embodiments of formula (III) or
formula (IV), R4 is heteroaryl. The heteroaryl may be,
in certain embodiments, tetrazolyl, pyrazolyl,
oxazolyl, imidazolyl, thiazolyl, thiophenyl,
triazolyl, furanyl, isoxazolyl, oxadiazolyl,
benzothiophenyl, pyridinyl, or pyrrolyl. More
specifically, the heteroaryl maybe tetrazol-5-yl,
pyrazol-1-yl, 3-methylpyrazol-l-yl, oxazol-2-yl,
oxazol-5-yl, imidazol-2-yl, thiazol-2-yl,
thiazol-4-yl, thiophen-3-yl, 5-chlorothiophen- 2-yl,
l-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl,
2-methyl-thiazol-4-yl, furan-2-yl,
3,5-dimethyl-pyrazol-l-yl, 4,5-dihydrooxazol-2-yl,
isoxazol-5-yl, [1,2,4] -oxadiazol- 3-yl,
benzo[b]thiophen-3-yl, oxazol-4-yl, furan-3-yl,
4-methyl-thiophen-2-yl, thiazol- 5-yl, tetrazol-1-yl,
[l,2,4]triazol-l-yl, 2-methyl-thiazol-5-yl,
l-methyl-pyrazol-4-yl, 2- thiolyl-imidazol-1-yl,
pyridin-2-yl, or 2,5-dimethyl-pyrrol-l-yl). In certain
embodiments of formula (III) or formula (IV), R3 and
R4 together with the atoms to which they are attached
may form a five or six-membered ring that optionally
in cludes one or two heteroatoms selected from O, S
and N. In many such embodiments R3 and R4 together
with the atoms to which they are attached may form: a
five membered aromatic with one nitrogen, i.e. a
pyrrol ring; a five membered aromatic with two nitro
gens, i.,e., a pyrazol or imidazol ring; a five
membered aromatic with one nitrogen and one oxygen,
i.e., an oxazole or isoxazole ring; a five membered
aromatic with one nitrogen and one sulfur, i.e., a
thiazole or isothiazole ring; a five membered aromatic
with one oxygen, Le., a furanyl ring; or a five
membered aromatic with one sulfur, i.e., a thiophenyl
ring. The compounds of the invention in certain
embodiments may be of the formula (V) wherein: R3 and
R4 each independently is: hydrogen; alkyl; alkenyl;
amino; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally
substitutedphenoxy; -(CH 2)m-(Z) n-(CO)-R f or -(CH
2)m-(Z)n-SO2-(NRg)n-Rf where m and n each
independently is 0 or 1, Z is O or NR8, Rf is
hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl
or alkoxyalkyl, and each Rg is independently hydrogen
or alkyl; or R3 and R4 may together form an alkylene
dioxy; or R3 and R4 together with the atoms to which
they are attached may form a five or six-membered ring
that optionally in cludes one or two heteroatoms
selected from O, S and N; one ofR 7 andR is hydrogen,
and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocydyl; or
heterocyclylalkyl; and one of Rd and Re is hydrogen,
and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocydyl; or
heterocyclylalkyl. In other embodiments the subject
compounds may be of the formula (VI) wherein: R3 and
R4 each independently is: hydrogen; alkyl; alkenyl;
amino; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocydyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -(CH 2)m-(Z) n-(CO)-R f or -(CH 2)m-(Z)
n-SO2-(NRg)n-Rf where m and n each independently is 0
or 1, Z is O or NR8, R is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each
Rg is independently hydrogen or alkyl; or R3 and R4
may together form an alkylene dioxy; or R3 and R
together with the atoms to which they are attached may
form a five or six-membered ring that optionally in
cludes one or two heteroatoms selected from O, S and
N; one of R7 and R8 is hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl;
acetyl; alkylsulfonyl; alkylsulfonylalkyi;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocydyl; or heterocyclylalkyl;
and one of Rd and Re is hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cydoalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl;
acetyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments formula (V)
or formula (V), one of R7 and R8 is hydrogen, and the
other is: alkyl, cycloalkyl; cydoalkylalkyl;
haloalkyl; hydroxyalky; alkoxyalkyl;
alkylsulfonylalkyl; acetyl; alkylsulfonyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl;
hetero arylsulfonyl; heterocyclyl; or
heterocyclylalkyl. In certain embodiments of formula
(V) or formula (V), one of R7 and R8 is hydrogen and
the other is alkyl, hydroxyalkyl or haloalkyl. In
certain embodiments formula (V) or formula (V), one of
R and Re is hydrogen, and the other is: alkyl,
cycloalkyl; cydoalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; hetero arylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (V) or formula (V), one of Rd
and Re is hydrogen and the other is alkyl,
hydroxyalkyl or haloalkyl. In certain embodiments of
formula (V) or formula (V), R3 and R4 each
independently is 



halo, alkoxy, haloalkoxy or alkylsulfonyl. In certain
embodiments of formula (V) or formula (V), R3 is halo,
alkoxy, haloalkoxy or hydroxy. Preferably R3 is
methoxy, fluoro, or chloro. More preferably R3 is
methoxy. In certain embodiments R3 is hydroxy. In
certain embodiments of formula (V) or formula (V), R4
is halo, alkoxy, alkylsulfonyl or heteroaryl.
Preferably R4 is methoxy, iodo, methanesulfonyl or
heteroaryl. More prefer ably R4 is methoxy, bromo,
chloro or iodo. In specific embodiments R4 may be
methoxy, while in other embodimets R4 may be iodo. In
certain embodiments of formula (V) or formula (V), R7,
R8, Rd and Re are hydrogen.In certain embodiments of
formula (V) or formula (V), R4 is heteroaryl. The
heteroaryl may be, in certain embodiments, tetrazolyl,
pyrazolyl, oxazolyl, imidazolyl, thiazolyl,
thiophenyl, triazolyl, furanyl, isoxazolyl,
oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl.
More specifically, the heteroaryl maybe tetrazol-5-yl,
pyrazol-1-yl, 3-methylpyrazol-l-yl, oxazol-2-yl,
oxazol-5-yl, imidazol-2-yl, thiazol-2-yl,
thiazol-4-yl, thiophen-3-yl, 5-chlorothiophen- 2-yl,
l-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl,
2-methyl-thiazol-4-yl, furan-2-yl,
3,5-dimethyl-pyrazol-l-yl, 4,5-dihydrooxazol-2-yl,
isoxazol-5-yl, [l,2,4]-oxadiazol- 3-yl,
benzo[b]thiophen-3-yl, oxazol-4-yl, furan-3-yl,
4-methyl-thiophen-2-yl, thiazol- 5-yl, tetrazol-1-yl,
[1,2,4]triazol-1-yl, 2-methyl-thiazol-5-yl,
l-methyl-pyrazol-4-yl, 2- thiolyl-imidazol- 1-yl,
pyridin-2-yl, or 2,5-dimethyl-pyrrol- 1-yl) . In
certain embodiments of formula (V) or formula (V), R3
and R4 together with the atoms to which they are
attached may form a five or six-membered ring that
optionally includes one or two heteroatoms selected
from O, S and N. In many such embodiments R3 and R4
together with the atoms to which they are attached may
form: a five membered aromatic with one nitrogen, i.e.
a pyrrol ring; a five membered aromatic with two
nitrogens, i.,e., a pyrazol or imidazol ring; a five
membered aromatic with one nitrogen and one oxygen,
i.e., an oxazole or isoxazole ring; a five membered
aromatic with one nitrogen and one sulfur, i.e., a
thiazole or isothiazole ring; a five membered aromatic
with one oxygen, i.e., a furanyl ring; or a five
membered aromatic with one sulfur, i.e., a thiophenyl
ring. In certain embodiments, the compounds of the
invention may be of the formula (VII) wherein: X is -
CH2-; or -O-; R1 is alkyl; alkenyl; cycloalkyl; or
cycloalkenyl; or halo; R2 is hydrogen; alkyl; alkenyl;
amino; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy;
aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; or -(CH 2)m- (Z)n-(CO)-R f or -(CH 2)m-(Z)
n-SO2-(NR g)n-Rf where m and n each independently is 0
or 1, Z is O or NRg, Rf is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alk oxyalkyl, and each
R8 is independently hydrogen or alkyl;one of R7 and R8
is hydrogen, and the other is: hydrogen; alkyl;
cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy,
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; aiylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocydyl; or
heterocyclylalkyl; one of Rd and Re is hydrogen, and
the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; Q is CR9, one ofA and E is O, S or
NR10 and the other is CR9 or N; or Q is N, one ofA and
E is NR10 and the other is CR9; each R9 is
independently hydrogen, alkyl, halo or alkoxy; and R10
is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl,
-(CH2)m-(Z) n-(CO)-R f, or -(CH2)m- In certain
embodiments of formula (VII), Ais NR10, and Q and E
are CR9. In certain embodiments of formula (VII) E is
NR10, and A and Q are CR9. In certain embodiments of
formula (VII), Q is NR10, and A and E are CR9. In
certain embodiments of formula (VII), A is O, E is N,
and Q is CR9. In certain embodiments of formula (VII),
A is N, E is O, and Q is CR9. In certain embodiments
of formula (VII), A is S, E is N, and Q is CR9. In
certain embodiments of formula (VII), A is N, E is S,
and Q is CR9. In certain embodiments of formula (VII),
E is S, and A and Q are CR9. In certain embodiments of
formula (VII), E is O, and A and Q are CR9. In certain
embodiments of formula (VII), A is S, and E and Q are
CR9. In certain embodiments of formula (VII), A is O,
and E and Q are CR9. In certain embodiments of formula
(VII), A is NR10, Q is N, and E is CR9. In certain
embodiments of formula (VII), E is NR10, Q is N, and A
is CR9.In certain embodiments of formula (VII), R2 is
hydrogen. In certain embodiments of formula (VII), X
is - CH2- or -O-. Preferably X is O. In certain
embodiments of formula (VII), R1 is alkyl, alkenyl or
cycloalkyl. Preferably, R1 is ethyl, cyclopropyl,
isopropenyl or isopropyl. More preferably R is
ispropyl. In certain embodiments formula (VII), one of
R7 and R8 is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (VII), one of R7 and R8 is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments formula (VII), one
of Rd and Re is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (VII), one of Rd and Re is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments of formula (VII),
R7, R8, Rd and Re are hydrogen. In other embodiments
of the invention, the compounds maybe of the formula
(VIII) wherein: X is: - CH2-; or -O-; R1 is: alkyl;
alkenyl; cycloalkyl; or cycloalkenyl; or halo; R4 is:
hydrogen; alkyl; alkenyl; amino; halo; amido;
haloalkyl; alkoxy; hydroxy; haloalk- 0x7; nitro;
hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy;
aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; or -(CH 2)m-
(Z)n-(CO)-R f or -(CH 2)m-(Z) n-SO2-(NR g)n-Rf where m
and n each independently is 0or 1, Z is O or NR8, Rf
is hydrogen, alkyl, hydroxy, alkoxy, amino,
hydroxyalkyl or alkoxyalkyl, and each Rg is
independently hydrogen or alkyl; one of R7 and R8 is
hydrogen, and the other is: hydrogen; alkyl;
cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; one ofR d and Re is hydrogen, and
the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl;
heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or
heterocyclylalkyl; Q is CR9, one ofA and E is O, S or
NR10 and the other is CR9 or N; or Q is N, one ofA and
E is NR10 and the other is CR9; each R9 is
independently hydrogen, alkyl, halo or alkoxy; and R10
is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, -(CH
2)m-(Z)n-(CO)-R f, or -(CH 2)m- In certain embodiments
of formula (VIII), A is NR10, and Q and E are CR9. In
certain embodiments of formula (VIII) E is NR10, and A
and Q are CR9. In certain embodiments of formula
(VIII), Q is NR10, and A and E are CR9. In certain
embodiments of formula (VIII), A is O, E is N, and Q
is CR9. In certain embodiments of formula (VIII), A is
N, E is O, and Q is CR9. In certain embodiments of
formula (VIII), A is S, E is N, and Q is CR9. In
certain embodiments of formula (VIII), A is N, E is S,
and Q is CR9. In certain embodiments of formula
(VIII), E is S, and A and Q are CR9. In certain
embodiments of formula (VIII), E is O, and A and Q are
CR9. In certain embodiments of formula (VIII), A is S,
and E and Q are CR9. In certain embodiments of formula
(VIII), A is O, and E and Q are CR9. In certain
embodiments of formula (VIII), A is NR10, Q is N, and
E is CR9.In certain embodiments of formula (VIII), E
is NR10, Q is N, and A is CR9. In certain embodiments
of formula (VIII), X is - CH2- or -O-. Preferably X is
O. In certain embodiments of formula (VIII), R1 is
alkyl, alkenyl or cycloalkyl. Preferably, R1 is ethyl,
cyclopropyl, isopropenyl or isopropyl. More preferably
R1 is ispropyl. In certain embodiments formula (VIII),
one of R7 and R8 is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (VIII), one of R7 and R8 is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments formula (VIII), one
of R and Re is hydrogen, and the other is: alkyl,
cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky;
alkoxyalkyl; alkylsulfonylalkyl; acetyl;
alkylsulfonyl; aryl; aralkyl; arylsulfonyl;
heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain
embodiments of formula (VIII), one of Rd and Re is
hydrogen and the other is alkyl, hydroxyalkyl or
haloalkyl. In certain embodiments of formula (VIII),
R7, R8, Rd and Re are hydrogen. In certain embodiments
of formula (VIII), R4 is halo, alkoxy, haloalkoxy or
alkylsulfonyl. In certain embodiments of formula
(VIII), R4 is halo, alkoxy, alkylsulfonyl or
heteroaryl. Preferably R4 is methoxy, iodo,
methanesulfonyl or heteroaryl. More preferably R4 is
methoxy, bromo, chloro or iodo. In specific
embodiments R4 may be methoxy, while in other
embodiments R4 may be iodo. In certain embodiments of
formula (VIII), R4 is heteroaryl. The heteroaryl
maybe, in certain embodiments, tetrazolyl, pyrazolyl,
oxazolyl, imidazolyl, thiazolyl, thiophenyl,
triazolyl, furanyl, isoxazolyl, oxadiazolyl,
benzothiophenyl, pyridinyl, or pyrrolyl. More
specifically, the heteroaryl maybe tetrazol-5-yl,
pyrazol-1-yl, 3-methylpyrazol-l-yl, oxazol- 2-yl,
oxazol-5-yl, imidazol-2-yl, thiazol-2-yl,
thiazol-4-yl, thiophen-3-yl, 5-chloro-thiophen- 2-yl,
l-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl,
2-methyl-thiazol-4-yl, 



furan-2-yl, 3,5-dimethyl-pyrazol-l-yl,
4,5-dihydrooxazol-2-yl, isoxazol-5-yl,
[l,2,4]-oxadiazol- 3-yl, benzo[b] thiophen-3-yl,
oxazol-4-yl, furan-3-yl, 4-methyl-thiophen-2-yl,
thiazol-5-yl, tetrazol-1-yl, [1,2,4]triazol-1-yi,
2-methyl-thiazol-5-yl, l-methyl-pyrazol-4-yl, 2-
thiolyl-imidazol-1-yl, pyridin-2-yl, or
2,5-dimethyl-pyrrol-l-yl). In embodiments of the
invention where any of R7, R8, Rd or Re are
heterocydyl or a group that includes a heterocydyl
moiety, such heterocyclyl or heterocyclyl moiety maybe
piperidinyl, piperazinyl, tetrahydrofuranyl,
tetrahydrothiopyranyl, or
1,1-dioxotetrahydrothiopyranyl. More preferably, such
heterocyclyl or heterocyclyl moiety may be
piperidin-4-yl, l-methyl-piperidine-4-yl,
l-methanesulfonyl-piperidin-4-yl,
tetrahydropyran-4-yl, tetrahydrothiopyran- 4-yl, or
l,l-dioxotrahydrothiopyran-4-yl. Where any of R1, R2,
R3, R4, R5, R6, R7, R8, R9, R10, Rc, Rd, Re, Rf, Rg,
or Rh is alkyl or contains an alkyl moiety, such alkyl
is preferably lower alkyl, i.e. Q-Cealkyl, and more
prefer The invention also provides methods for
treating a disease mediated by a P2X3 receptor
antagonist, a receptor antagonist, or both, the method
comprising administering to a subject in need thereof
an effective amount of a compound of any of formulas
(I) through (VIII). The disease may be genitorurinary
disease or urinary tract disease. In other instances
the disease may be a disease is associated with pain.
The urinary tract di sease may be: reduced bladder
capacity; frequenct micturition; urge incontinence;
stress incontinence; bladder hyperreactivity; benign
prostatic hypertrophy; prostatitis; detrusor
hyperreflexia; urinary frequency; nocturia; urinary
urgency; overactive bladder; pelvic hypersensitivity;
urethritis; prostatitits,; pelvic pain syndrome;
prostatodynia; cystitis; or idiophatic bladder
hypersensitivity. The disease associated with pain
maybe: inflamma tory pain; surgical pain; visceral
pain; dental pain; premenstrual pain; central pain;
pain due to burns; migraine or cluster headaches;
nerve injury; neuritis; neuralgias; poisoning;
ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; posttraumatic
injury; or pain associated with irritable bowel
syndrome. Representative compounds in accordance with
the methods of the invention are shown in Table 1.
Table 1: # Name
N*2*-Isopropyl-5-(2-isopropyl-4,5-dimethoxy-benzyl)-N*
4*-memyl- ryrimidine- 2,4-diamine 2
5-(2-Isopropyl-4,5-dimethoxy-phenoxy)-pyrimidine-2,4-d
iamine 3 5-(2-Isopropyl-4,5-dimethoxy-benzyl)-N ! 4
-isoxazol-5-ylmethyl-pyrimidine-2,4-PIPERAZINE UREA
DERIVATIVES FOR THE TREATMENT OF ENDOMETRIOSIS
DESCRIPTION Field of the Invention The present
invention is directed to piperazine derivatives and
their pharmaceutical^ acceptable salts, which inhibit
the activity of the chemokines, MIP-1a and RANTES
being antagonists of Human Chemokine "C-C" receptor 1
(CCR1) thereby being useful for the treatment of
endometriosis. It also relates to pharmaceutical
compositions containing the derivatives or their
pharmaceutical^ acceptable salts, and methods of their
use. BACKGROUND OF THE INVENTION Chemokine receptors
are expressed on leukocytes and process the signals
following the binding of the chemokine whereby such
signals are eventually transduced into migration or
activation of the leukocytes towards the source of the
chemokine. Therefore, by regulating the migration and
activation of leukocytes from the peripheral blood to
extravascular sites in organs, skin, articulations or
connective, tissue, chemokines play a critical role in
the maintenance of host defense as well as in the
development of the immune response. Human Chemokine
"C-C" receptor 1 (CCR1) has been shown to respond to a
number of human CC chemokines in a variety of assays
including calcium mobilization, inhibition of adenylyl
cyclase increase in extracellular acidification and
chemotaxis. The range of chemokines that can signal
through CCR1 is broad and includes MIP-1 alpha,
RANTES, MCP-3, amongst others. Allof these ligands are
potent agonists for human CCR1 (EC50's < 10 nM). In
addition, human CCR1 is also able to bind human
MIP-1IS and MCP-1 with low affinity (>100 nM) but
neither ligand is able to signal (1). Using polyclonal
antibodies to CCR1 the receptor has been shown to be
expressed in monocytes, and lymphocytes but not in
neutrophils (2). Molecules inhibiting the activity of
CCR1 have been reported to be beneficial in treating
diseases such as multiple sclerosis, rheumatoid
arthritis and other chronic inflammatory diseases.
Endometriosis is a chronic inflammatory disease,
characterized by implantation and growth of
endometrial tissue outside the uterine cavity (3). It
is classically described as the presence of
endometrial tissue (glandular epithelium and stroma)
outside theuterine cavity. Endometriosis is a benign
chronic disease, that affects 15- 20% of all women in
their reproductive life. The symptoms of endometriosis
are chronic pelvic pain, progressive dysmenorrhea,
dyspareunia as well as infertility. The treatment of
endometriosis involves surgical resection and / or
medication with hormonal agents such as
gonadotropin-releasing hormone (GnRH) agonists and
androgens. However, long-term medication with hormonal
agents is undesirable because of side effects such as
menopausal disorders (hot flushes), genital bleeding
and bone demineralization. The clinical control of
endometriosis is often very difficult and the
recurrence rate is high after discontinuation of
medication. The role of CCR1 and its ligands in
endometriosis arises from the fact that retrograde
menstruation is postulated as the initiating event in
the pathogenesis of the disease. Furthermore, this is
accompanied by an intraperitonial infiltration of
macrophages and T cells in endometriotic lesions. The
recruitment of these leukocytes into the endometrial
lesions is initiated by the local production of
chemokines the most notable example the CC chemokine
RANTES (3-7), which is, amongst others, a ligand for
the chemokine receptors CCR1, and CCR5.. The
expression of RANTES is up-regulated in endometriotic
lesions and in peritoneal fluid from patients with
endometriosis. In comparison to other chemokines,
RANTES plays an important role in the pathogenessis of
endometriosis. Related Disclosures Piperazine
derivatives of the type similar to the compounds of
the invention are known in the literature as being
useful for a variety of pharmaceutical indications,
particularly as cardiotonic, neurotropic or anti-
inflammatory agents. For example, published European
Patent Application 0 702 010 (Adir) describes certain
piperazine derivatives as being useful as central
nervous system depressants and in the treatment of
Alzheimer's and other diseases of immunological
origin, such as arthritis and intestinal peristaltism.
Published European Patent Application 0 655 442
(Fujisawa) describes similar piperazine derivatives as
tachykinin antagonists useful in treating inflammatory
diseases such as rheumatoid arthritis and
osteoarthritis. A Czech published patent application.
260089, and related article, Valenta, V. et a/.,
Collection Czechoslovak Chem. Commun. (1987), Vol. 52,
pp. 3013-3023, disclose piperazine derivatives as
potential neurotropic and cardiovascular agents.
European Published Patent Application 0 252 422
(Mitsubishi) and German Published Patent Application
3614363(Hoechst) describe piperazine derivatives as
being useful as cardiotonic agents. European Published
Patent Application 0 190 685 (G. D. Searle) describes
piperazine derivatives which block the 5- lipoxygenase
pathway of the arachidonic acid cascade, thereby being
useful in the treatment of allergic and
hypersensitivity reactions and inflammation. PCT
Published Patent Application, WO 96/34864 (Schering
Plough) discloses piperazine derivatives useful as
neurokinin antagonists. European Published Patent
Application 1 254 899 (Schering AG) discloses the
piperazine derivatives comprised in the present
application for the treatment of an inflammatory
disorder. PCT patent application WO02/36581 (Schering
AG) discloses also piperazine derivatives comprised in
the present application for the diagnosing Alzheimer's
disease. All of the above references are incorporated
herein in full by reference. None of the above
references describe the piperazine derivatives
comprised in the present application for the treatment
of endometriosis in human females, said piperazine
derivatives being antagonists of Human Chemokine "C-C"
receptor 1 (CCR1). SUMMARY OF THE INVENTION This
invention is directed to the use of a compound of the
following formula (Ia) or its pharmaceutical^
acceptable salt for the treatment and prevention of
edometriosis in human wherein the treatment comprises
administering to a human female in need of such
treatment a therapeutically effective amount of said
compound. Accordingly, in one aspect, this invention
provides compounds of the following formula (Ia):
wherein: R1a is one or more substituents independently
selected from the group consisting of oxo, halo,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl,
haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl,
formyl, formylalkyl, hydroxyalkyl, hydroxyalkenyl,
hydroxyalkynyl, (hydroxy)aralkyl,
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, (alkoxy)aralkyl,
alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthioalkyl,alkylsulfinylalkyl, alkylsulfonylalkyl,
hydroxyalkylthioalkyl, aminoalkyl monoalkylaminoalkyl,
dialkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl,
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl,
(alkoxycarbonylalkyl) ureidoalkyl,
alkoxycarbonylaminoalkyl, hydroxyalkylaminoalkyl,
aryloxyalkylcarbonyloxyalkyl,
alkoxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl,
alkylcarbonylalkyl, carboxy, alkoxycarbonyl,
aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
carboxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, arylsulfonyl,
heterocyclyl and heterocyclylalkyl; R2 is one or more
substituents independently selected from the group
consisting of hydrogen, hydroxy, hydroxysulfonyl,
halo, alkyl, mercapto, mercaptoalkyl, alkylthio, 



alkylsulfinyl, alkylsufonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy,
aryloxy, haloalkyl, formyl, formylalkyl, nitro,
nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl,
cycloalkylalkyl, (hydroxy)cycloalkylalkyl,
cycloalkylamino, cycloalkylaminoalkyl,
(cycloalkylalkyl)amino, (cycloalkyalkyl)aminoalkyl,
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl,
aralkenyl, hydroxyalkyl, (hydroxy)aralkyl,
hyaroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl,
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl,
aralkoxyalkyl, amino, monoalkylamino, dialkylamino,
monoarylamino, monoaralkylamino, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl,
(alkylcarbonyl) (alkyl)aminoalkyl,
alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino,
alkoxycarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aralkoxycarbonylalkyl,
alkoxyalkylcarbonyloxyalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino,
guanidino,ureido, monoalkylureido, dialkylureido,
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl,
heterocyclyl and heterocyclylalkyl; R3 is a carbocylic
ring system substituted by one or more substituents
independently selected from the group consisting of
hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl,
mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl,
alkylsufonyl, arylsulfonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy,
hydroxyalkoxy, aryloxy, haloalkyl, formyl,
formylalkyl, nitro, nitroso, cyano, aralkoxy,
haloalkoxy, aminoalkoxy, cycloalkyl, cycloalkylalkyl,
(hydroxy) cycloalkylalkyl, cycloalkylamino,
cycloalkylaminoalkyl, cyanoalkyl, alkenyl, alkynyl,
aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)
aralkyl, (monoalkylamino) aralkyl,
(hydroxyalkyl)hioalkyl, hydroxyalkenyl,
hydroxyalkynyl, alkoxyalkyl, (alkoxy)aralkyl,
aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino,
dialkylamino, monoarylamino, monoaralkylamino,
aminoalkylamino, heterocyclylamino,
(cycloalkylalkyl)amino, alkylcarbonylamino,
alkoxycarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino,
(alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylaminoalkyl,
arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)
aminoalkyl, alkoxycarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl,
(arylsulfonyl)(alkyl)aminoalkyl,
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl,
aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, (hydroxyalkoxy)carbonyl,
carboxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl,
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl,
arylcarbonylalkyl, aralkylcarbonylalkyl,
aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, monoarylaminocarbonyl,
monoaralkylaminocarbonyl, (aminocarbonylalkyl)
aminocarbonyl, (monoalkylaminocarbonylalkyl)
aminocarbonyl, (carboxyalkyl) aminocarbonyl,
(alkoxycarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, (hydroxyalkyl)aminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino,hydroxyamidino,
guanidino, ureido, monoalkylureido, monoarylureido,
monoaralkylureido, monohaloalkylureido,
(monoalkyl)(monoaryl)ureido, dialkylureido,
diarylureido, (haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)
ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl,
glycinamido, monoalkylglycinamido,
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)
glycinamido, (aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido.
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl)glycinamido,
(monoarylaminocarbonyl) glycinamido,
(monoarylaminocarbonyl)(alkyl)glycinamido,
glycinamidoalkyl, alaninamido, monoalkylalaninamido,
alaninamidoalkyl, heterocyclyl and heterocyclylalkyl;
or R3 is a heterocyclic ring system substituted by one
or more substituents independently selected from the
group consisting of hydrogen, hydroxy, halo, alkyl,
alkylsufonyl, arylsulfonyl, alkoxy, hydroxyalkoxy,
haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl,
alkynyl, aryl, aralkyl, amino, monoalkylamino,
dialkylamino, monoarylamino, monoaralkylamino,
alkylcarbonylamino, alkoxycarbonylamino,
alkenylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino,
(alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl) aminoalkyl,
alkoxycarbonylaminoalkyl, carboxy, alkoxycarbonyl,
aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
guanidino, ureido, monoalkylureido, ureidoalkyl,
monoalkylureidoalkyl, and glycinamido; R4 is -O-,
-N(R7)-, - C(R8)2- or a bond; R5 is an alkylene chain
or an alkylidene chain, or, if R4 is a bond, R5 is an
alkylidene chain optionally substituted by aryl or
-N(R7)2;or R4 and R5 together are a -CH=CHR6 is
-C(O)-, - C(S)-, -CH2- or a bond; each R7 is
independently selected from the group consisting of
hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl,
alkylcarbonylalkyl, aralkylcarbonyl,
aralkylcarbonylalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl, and
alkoxycarbonyl; and each R8 is independently selected
from the group consisting of hydrogen, alkyl, aryl,
aralkyl, hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl,
amino, monoalkylamino, dialkylamino,
alkylcarbonylamino, cycloalkylcarbonylamino,
cycloalkylalkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, arylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)
(alkyl)amino, aralkylcarbonylamino,
(aralkylcarbonyl)(alkyl)amino,
alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl,
alkoxycarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
aralkylcarbonylaminoalkyl,
heterocyclylcarbonylaminoalkyl,
(aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino,
alkylsulfonylaminoalkyl, ureido, monoalkylureido,
monohaloalkylureido, dialkylureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monohaloalkylureidoalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl, and
dialkylaminocarbonylalkyl; provided that when R4 is
-N(R7)-, R3 can not be a heterocyclic ring system
containing 4- 8 members consisting of carbon atoms and
only one nitrogen atom; and provided that when R4 is
-C(R8) 2 or a bond, R3 can not be a bridged saturated
heterocyclic ring system containing 4-6 members
consisting of carbon atoms and two nitrogen atoms, and
as a single stereoisomer or a mixture thereof; or a
pharmaceutical^ acceptable salt thereof. The provisio
was made to exclude compounds disclosed in prior art
document WO 96/34864. The patent application
WO2004/037796 in its entireties is hereby incorporated
by reference to the present application. Advantageous
forms of embodiment according to the present invention
are the compound according to the general formula I1
II, Ma and III as defined in WO2004/037796 for the
production of a medicament for the treatmentand
prevention of edometriosis. Particularly favourable
embodiments of the present invention are the following
compounds as reported in WO2004/037796:
(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylpip
erazin-1-yl]-3-oXopropenyl]- phenyl)-urea,
N-(5-Chloro-2-[(E)-3-[(R)-4-(4-fluorobenzyl)-2-methylp
iperazin-1-yl]-3- oxopropenyl]
phenyl)-methanesulfonamide, (5-Chloro-2-[(E)-3-[(2R,
5S)-4-(4-fluorobenzyl)-2, 5-dimethylpiperazin-1-yl]-3-
oxopropenyl]-phenyl)-urea,
N-(5-Chloro-2-[(E)-3-[(2R,5S)-4-(4-fluorobenzyl)-2,
5-dimethylpiperazin-1-yl]-3-
oxopropenyl]-phenyl)-methanesulfonamide, (5-Chloro-2-
{(E)-3-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl]-3
-oxo-propenyl}- phenyl)-acetic acid methyl ester,
5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-pi
perazin-1-yl]-3-oxopropenylj- benzoic acid,
(5-chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-p
iperazin-1-yl]-3-oxopropenyl}- 4-methoxy-phenyl)-urea,
(5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-p
iperazin-1-yl]-3-
oxopropenyl}-4-trifluoromethoxy-phenyl)-urea,
5-Chloro-2-{(E)-3-[(R)-4-(4-fluoro-benzyl)-2-methyl-pi
perazin-1-yl]-3-oXopropenyl}- 4-methoxy-benzoic acid
methyl ester. The patent application WO03/035627 in
its entireties is hereby incorporated by reference to
the present application. Advantageous forms of
embodiment according to 



the present invention are the compounds under the
general formula 1 as defined in claim 1 of WO03/035627
for the treatment and prevention of edometriosis.
Particularly favourable embodiments of the present
invention are the following compounds as reported in
WO03/035627:
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R)-2-methyl-pipe
razin-1-yl]-2-oxo-ethoxy}- phenyl)-acetic acid,
(5-Bromo-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimethy
l-piperazin-1-yl]-2-oxoethoxy}- phenyl)-acetic acid,
(5-Bromo-2-{2-[4-(4-fluoro-benzyl)-(2R)-2-methyl-piper
azin-1-yl]-2-oxo-ethoxy}- phenyl)-acetic acid,
3-(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-
(2R)-2-methyl-piperazin-1-yl]-2-oxo-ethoxy}-
phenyl)-propionic
acid,(5-Chloro-2-{2-[4-(3,4-difluoro-benzyl)-(2R,5S)-2
,5-dimethyl-piperazin-1-yl]-2-oxoethoxy}-
phenyl)-acetic acid,
(5-Chloro-2-{2-[4-(4-chloro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}- phenyl)-acetic acid,
(5-Chloro-2-{2-[(2R)-2-ethyl-4-(4-fluoro-benzyl)-piper
azin-1-yl]-2-oxo-ethoxy}- phenyl)-acetic acid,
(5-Bromo-2-{2-[(2R)-2-ethyl-4-(4-fluoro-benzyl)-pipera
zin-1-yl]-2-oxo-ethoxy}- phenyl)-acetic acid,
(5-Chloro-2-{2-[4- (4-chloro-benzyl)-
(2R)-2-methyl-piperazin-1-yl]-2-oxo-ethoxy}-
phenyl)-acetic acid, (5-Chloro-2-{2-[4-(3,
4-difluoro-benzyl)-(2R)-2-methyl-piperazin-1-yl]-2-oxo
ethoxy}- phenyl)-acetic acid,
3-(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dime
thyl-piperazin-1-yl]-2-oxoethoxv}- phenvl)-acrelic
acid,
N-[(5-Chloro-2-{2-[4-(4-fluoro-benzvl)-(2R,5S)-2,5-dim
ethvl-piperazin-1-yl]-2-oxoethoxv}-
phenvl)-acetvl]-methanesulfonamide, N-
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,
5S)-2,5-dimethyl-piperazin-1 -yl]-2-oxoethoxy}-
benzoyl)-methanesulfonamide, N- [
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-
oxo-ethoxy}-phenyl)-acetyl]-C,C,C-trifluoro-methanesul
fonamide,
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}- phenyl)-oxo-acetic
acid,
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}- phenoxy)-acetic acid,
2-(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dime
thyl-piperazin-1-yll-2-oxoethoxy}-
phenoxy)-2-methyl-propionic acid,
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}-
phenoxy)-difluoro-acetic acid
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R)-2-methyl-pipe
razin-1-yl]-2-oxo-ethoxy}- phenyl)-methanesulfonamide
The patent application WO01/72728 in its entireties is
hereby incorporated by reference to the present
application. Advantageous forms of embodiment
according to the present invention are the compounds
under the general formula 1 as defined in page 2 of
WO01/72728 as pablished for the treatment and
prevention of edometriosis.Particularly favourable
embodiments of the present invention are the following
compounds as reported in WO01/72728:
N-[5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2
,5-dimethylpiperazinyl]-2-
oxoethoxy]phenyl-trifluoromethanesulfonamide,
5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2- oxoethoxy]-
benzenesulfonamide. The patent application WO02/1
02787 in its entireties is hereby incorporated by
reference to the present application. Advantageous
forms of embodiment according to the present invention
are the compounds of the formula I- WO02/1 02787
(I-WO02/102787) or the pharmaceutical acceptable salts
and prodrugs thereof; wherein a = 0, 1, 2, 3, 4 or 5;
b = 0, 1 or 2; c = 0, 1 or 2; d = O1 1,2, 3 or 4; X is
-O-, -S-, -CH2- or -NR6- Y is(C6-C10) aryl, or(C2-C9)
heteroaryl, each R1 is independently selected from the
group consisting of: H-, HO-, halo-, (C1-C8) alkyl-
optionally substituted with 1-3 fluorine atoms,
(C1-C8) alkyl- O- wherein the alkyl group is
optionally substituted with 1-3 fluorine atoms, HO-(CI
-C8) alkyl-, NC-.H2N-, H2N-(C1-C8) alkyl-, HO-(C=O)-,
(C1- C8)alkyl-(C=O)-,
(C1-C8)alkyl-(C=O)-(C1-C8)alkyl-, H2N-(C=O)-, H2(C=O)-
(C1-C8) alkyl-; each R2 and R3 is independently
selected from the group consisting of: H-, oxo,
(C1-C8) alkyl- optionally substituted with 1-3
fluorine atoms, (C1-C8) alkyl-, (C6-C10) aryl-,
(C6-C10)aryl-(C1-C8)alkyl-, HO-(CI -C8)alkyl-,
(C1-C8)alkyl- O-(C1-C8)alkyl, H2N-(C1-C8)alkyl,
(C1-C8)alkyl-NH-(C1-C8)alkyl-, [(C1-
C8)alkyl]2N-(C1-C8)alkyl-,
(C2-C9)heterocyclyl-(C1-C8)alkyl, (C1-C8)alkyl-
(C=O)-NH-(CI -C8)alkyl-,
(C1-C8)alkyl-O-(C=O)-NH-(C1-C8)alkyl, H2N(C=ONH-(CI
-C8)alkyl, (C1-C8)alkyl-SO2-NH-(C1-C8)alkyl, (C2-
C9)heteroaryl-(C1-C8)alkyl, H2N-(C=O)-,H2N- (C=O)-
(CI-C8) alkyl-; each R4 is independently selected from
the group consisting of: H-, HO-, halo-, NC-,
HO-(C=O-, H2N-, (C1-C8)alkyl-NH-, [(C1-C8)alkyl]2N-,
(C1-C8)alkyloptionally substituted with 1-3 fluorine
atoms,(C1-C8) alkyl-O- wherein the alkyl group is
optionally substituted with 1-3 fluorine atoms,
HO-(CIC8) alkyl-, (C1-C8)alkyl-O-(C1-C8)alkyl-,
H2N-(C1-C8)alkyl-, (C1-C8)alkyl NH-(CI -C8)alkyl-,
[(C1-C8)alkyl]2N-(C1-C8)alkyl-, (C1-C8)alkyl-(C=O)-,
(C1-C8)alkyl-(C=O)-(CC8) alkyl-, (C6-C10)aryl-,
(C2-Cg) heteroaryl-, (C6- C10) aryloxy, H2N-(C=O),
H2N-(C=O)-(CC8) alkyl, (C1-C8)alkyl-NH-(C=0)- ,
(C1-C8)alkyl-NH-(C=O)-(C1-C8)alkyl-, [(C1-C8)alkyl]2N
(C=O)-, [(C1- C8)alkyl]2-N-(C=O)-(C1-C8)alkyl-,
(C3-C8)cycloalkyl-, (C1-C8)alkyl-SO2-, NC-(C
C8)alkyl-, (C1-C8) alkyl-(C=O)-NH-, H2N-(C=O)-NH-,
H2N-(C=O)- NH-(CI -C8) alkyl-; R5 is (C1-C8) alkyl-.
for the treatment and prevention of edometriosis.
Particularly favourable embodiments of the present
invention are the following compounds as reported in
WO01/72728:
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}-
phenyl)-methanesulfonic acid,
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R)-2-methyl-pipe
razin-1-yl]-2-oxo-ethoxy}- phenyl)-methanesulfonic
acid,
(5-Bromo-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimethy
l-piperazin-1-yl]-2-oxoethoxy}-
phenyl)-methanesulfonic acid, (5- Bromo
-2-{2-[4-(4-fluoro-benzyl)-(2R)-2-methyl-piperazin-1-y
l]-2-oxo-ethoxy}- phenyl)-methanesulfonic acid,
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}-
phenyl)-ethanesulfonic acid, The patent application
WO2004/055031 in its entireties is hereby incorporated
by reference to the present application. Advantageous
forms of embodiment according to the present invention
are the compounds of the formula I-
WO2004/055031(I-WO2004/055031) a prodrug thereof, or a
pharmaceutical acceptable salt of the compound or the
prodrug thereof; wherein a = 0, 1, 2, 3, 4 or 5; b =
O1 1 or 2; c = 0, 1 or 2; d = 0, 1,2, 3 or 4; X is O,
S, CH2 or NR6; Y is (C6-C10) aryl or(C2-C9) heteroaryl
; each R1 is independently: hydroxy, halo,(C1-C8)
alkyl optionally substituted with 1 to 3 fluorine
atoms,(C1-C8) alkoxy optionally substituted with 1-3
fluorine atoms, HO(C1-C8) alkyl-, cyano, amino, H2N
(C1-C8) alkyl-, carboxy.acyl, (C1-C8)
alkyl(C=O)(C1-C8)alkyl-, H2N(C=O)-, or H2N (C=O)(CI
-C8) alkyl-; each R2 and R3 are independently:
oxo,(C1-C8) alkyl optionally substituted with 1-3
fluorine atoms, (C3-C8) cycloalkyl-,
(C3-C8)cycloalkyl-(C1-C8)alkyl-, (C6-C10) aryl-,
(C6-C10) aryl(C1-C8)alkyl-, HO(CI -C8) alkyl-,(C1-C8)
alkyl- O-(C1-C8)alkyl-, H2N(C1-C8) alkyl-,
(C1-C8)alkyl-NH-(C1-C8)alkyl-, [(C1-
C8)alkyl]2N-(C1-C8)alkyl-, (C2-C9)
heterocyclyl(C1-C8)alkyl-, (C1- C8)alkyl(C=O)
NH(Ci-C8) alkyl-, (C1-C8)alkyl-O-(C=O) NH (C1-C8)
alkyl-, H2N(C=O) NH(C1-C8) alkyl-,
(C1-C8)alkyl-SO2-NH(C1-C8)alkyl-, (C2- C9)
heteroaryl(C1-C8) alkyl-, H2N (C=O), or H2N (C=O)
(C1-C8)alkyl-; each R4 is independently: HO-,halo-,
NC-, HO(C=O)-, H2N-, (C1-C8)alkyl NH-, [(C1-C8)alkyl]
2N-,(Ci-C8) alkyl-, optionally substituted with 1-3
fluorine atoms, (C1-C8) alkoxy optionally substituted
with 1-3 fluorine atoms, HO (C1-C8) alkyl-, (C1-C8)
alkyl-0-(C1-C8)alkyl-, H2N(C1-C8)alkyl~, (C1-
C8)alkylNH(C1-C8)alkyl-, [(C1-C8)alkyl] 2N (C1- C8)
alkyl-, (C1- C8)alkyl(C=0)-,
(C1-C8)alkyl(C=O)(C1-C8)alkyl-, (C6-C10)aryl-, (C2-Cg)
heteroaryl-, (C6-C10) aryloxy-, H2N(C=O)-, H2N
(C=O)(Ci-C8)alkyl-, (C1-C8) alkylNH(C=O)-,
(C1-C8)alkyl-NH(C=O)(C1-C8)alkyl-, [(C1-
C8)alkyl]2N(C=O)-, [(C1-C8) alkyl] 2N (C=O) (C1-C8)
alkyl-, (C3-C8) cycloalkyl-, (C1-C8)alkylSO2-, NC(CI
-C8)-alkyl(C=O)NH-, H2N(C=O)NHor
H2N(C=O)NH-(C1-C8)-alkyl-; R5 is abound or a
(C1-C8)-alkyl-; R6 is independently: hydroxy, amine or
(C1-C8)-alkyl-NH; and R7 is independently: hydrogen,
hydroxyl, (C1-C8)-alkyloxy or (C1-C8)-alkylfor the
treatment and prevention of edometriosis. Particularly
favourable embodiments of the present invention are
the following compounds as reported in WO2004/055031:
(5-Chloro-2-{2-[4-(4-fluoro-benzyl)-(2R,5S)-2,5-dimeth
yl-piperazin-1-yl]-2-oxoethoxy}- benzyl)-phosphonic
acid, (5-Chloro-2-{2-[4-(4-fluoro-benzvl)-(2R,
5S)-2,5-dimethyl-piperazin-1-yl]-2-oxoethoxyj- benzvl)
phosphonic acid monoethyl ester,
5-Chloro-2-{2-[4-(4-fluoro-benzvl)-(2R5S)-2,5-dimethYI
-piperazin-1-yl]-2-oxoethoxy}- benzyl)-phosphonamidic
acid In another aspect, this invention provides
pharmaceutical compositions useful in treating
endometriosis in a human female in need of such
treatment, which composition comprises a
therapeutically effective amount of a compound of
formula (Ia) as described above, and a pharmaceutical^
acceptabe excipient. 



In another aspect, this invention provides a method of
treating and preventing endometriosis in a human
female, which method comprises administering to a
human female in need of such treatment a
therapeutically effective amount of a compound of
formula (Ia) as described above. In another aspect,
this invention provides compounds of formula (Ia) for
the preparation of a medicament for the treatment of
endometriosis. DETAILED DESCRIPTION OF THE INVENTION
Definitions As used in the specification and appended
claims, unless specified to the contrary, the
following terms have the meaning indicated:"Alkyl"
refers to a straight or branched chain monovalent or
divalent radical consisting solely of carbon and
hydrogen, containing no unsaturation and having from
one to eight carbon atoms, e.g., methyl, ethyl, n-
propyl, 1-methylethyl (/so-propyl), nbutyl, n-pentyl,
1,1-dimethylethyl (f-butyl), n -heptyl, and the like.
"Alkylcarbonyl" refer to a radical of the formula
-C(O)-R wnere R3 is an alkyl radical as defined above,
e.g., acetyl, ethylcarbonyl, n-propylcarbonyl, and the
like. "Alkylcarbonylalkyi" refers to a radical of the
formula - R3-C(O)-R a where each R3 is independently
an alkyl radical as defined above, e.g.,
(acetyl)methyl, 2- (acetyl)ethyl, 4-
(ethylcarbonyl)butyl, and the like.
"Alkylcarbonylamino" refers to a radical of the
formula -N(H)-C(O)-R where R is an alkyl radical as
defined above, e.g., acetylamino, ethylcarbonylamino,
npropylcarbonylamino, and the like.
"(Alkylcarbonyl)(alkyl) amino" refers to a radical of
the formula -N(Ra)-C(O)-Ra where each R3 is
independently an alkyl radical as defined above, e.g.,
L/-methyl-L/- acetylamino, L/-ethyl-/V-
(ethylcarbonyl)amino, and the like.
"Alkylcarbonylaminoalkyl" refers to a radical of the
formula - R3-N(H)C(O)-R3 where each R3 is
independently an alkyl radical as defined above, e.g.,
acetylammomethyl, 2- (acetylamino)ethyl,
4-(ethylcarbonylamino)butyl, and the like.
"(Alkylcarbonyl)(alkyl)aminoalkyl" refers to a radical
of the formula -Ra-N(Ra)-C(O)-R a where each R3 is
independently an alkyl radical as defined above, e.g.,
(L/-methyl- L/-acetylamino)methyl,
2-(L/-ethyl-L/-(ethylcarbonyl)amino) propyl, and the
like. "Alkylthio" refers to a radical of the formula
-S-R3 where R is an alkyl radical as defined above,
e.g., methylthio, ethylthio, n- propylthio, and the
like. "Alkylsulfinyl" refers to a radical of the
formula -S(O)R3 where R3 is an alkyl radical as
defined above, e.g., methylsulfinyl, ethylsulfinyl,
n-propylsulfinyl, and the like. "Alkylsulfonyl" refers
to a radical of the formula -S(O)2R3 where Ra is an
alkyl radical as defined above, e.g., methylsulfonyl,
ethylsulfonyl, n- propylsulfonyl, and the like.
"Alkylthioalkyl" refers to a radical of the formula -
R -S-R3 where each R3 is independently an alkyl
radical as defined above, e.g., methylthiomethyl, 2-
methylthioethyl, 2-ethylthiopropyl, and the like.
"Alkylsulfinylalkyl" refers to a radical of the
formula -R3-S(O)-R3 where where each R3 is
independently an alkyl radical as defined above, e.g.,
methylsulfinylmethyl, 2- methylsulfinylethyl, 2-
ethylsulfinylpropyl, and the like."Alkylsulfonylalkyl"
refers to a radical of the formula -R -S(O) 2-Ra where
each Ra is independently an alkyl radical as defined
above, e.g., methylsulfonylmethyl, 2-
methylsulfonylethyl, 2-ethylsulfonylpropyl, and the
like. "Alkylsulfonylamino" refers to a radical of the
formula -N(H)-S(O) 2-Ra where Ra is an alkyl radical
as defined above, e.g., methylsulfonylamino,
ethylsulfonylamino, isopropylsulfonylamino, and the
like. "Alkylsulfonylaminoalkyl" refers to a radical of
the formula -R -N(H)-S(O) 2-Rawhere each Ra is
independently an alkyl radical as defined above, e.g.,
methylsulfonylaminomethyl, 2- (ethylsulfonylamino)
ethyl, 3-(/sopropylsulfonylamino) propyl, and the
like. "(Alkylsulfonyl)(alkyl)aminoalkyl" refers to a
radical of the formula -Ra-N(Ra)-S(O)2-Ra where each R
is independently an alkyl radical as defined above,
e.g., (methylsulfonyl)(methyl)aminomethyl,
2-((ethylsulfonyl)(methyl)amino) ethyl, 3-
((/so-propylsulfonyl)(ethyl)amino)propyl, and the
like. "Alkenyl" refers to a straight or branched chain
monovalent or divalent radical consisting solely of
carbon and hydrogen, containing at least one double
bond and having from two to eight carbon atoms, e.g.,
ethenyl, prop-1-enyl, but-1-enyl, pent-1- enyl,
penta-1,4-dienyl, and the like. "Alkenylcarbonylamino"
refers to a radical of the formula -N(H)-C(O)-R where
Rc is an alkenyl radical as defined above, e. g.,
ethenylcarbonylamino, prop-2- enylcarbonylamino,
but-2- enylcarbonylamino, and the like. "Alkynyl"
refers to a straight or branched chain monovalent or
divalent radical consisting solely of carbon and
hydrogen, containing at least one triple bond and
having from two to eight carbon atoms, e. g., ethynyl,
prop-1-ynyl, but-1-ynyl, pent-1-ynyl, pent-3-ynyl, and
the like. "Alkoxy" refers to a radical of the formula
-OR3 where Ra is an alkyl radical as defined above
e.g., methoxy, ethoxy, n-propoxy, 1-methylethoxy
(/so-propoxy), n-butoxy, n-pentoxy. 1,1-
dimethylethoxy (Nbutoxy), and the like.
"Alkoxycarbonyl" refers to a radical of the formula
-C(O)OR wnere R3 is an alkyl radical as defined above,
e.g., methoxycarbonyl, ethoxycarbonyl, n-
propoxycarbonyl, and the like. "Alkoxycarbonylalkyl"
refers to a radical of the formula -R3-C(O)OR3 where
each R3 is independently an alkyl radical as defined
above, e.g., methoxycarbonylmethyl, 2-
(ethoxycarbonyl)ethyl, 2- (methoxycarbonyl)propyl, and
the like. "Alkoxyalkylcarbonyloxyalkyl" refers to a
radical of the formula -Ra-OC(O)-Ra- OR3 wnere each Ra
is independently an alkyl radical as defined above,
e.g.,methoxymethylcarbonyloxymethyl, 2-(2-(2-
(ethoxy)ethylcarbonyloxy)ethyl) ethyl,
2-(3-(2-(ethoxy)ethylcarbonyloxy) propyl)ethyl, and
the like. "Alkoxycarbonylamino" refers to a radical of
the formula -N(H)-C(O)-OR wnere Ra is an alkyl radical
as defined above, e.g., methoxycarbonylamino,
ethoxycarbonylamino, /sopropoxycarbonylamino, and the
like. "(Alkoxycarbonyl)(alkyl)amino" refers to a
radical of the formula -N(R )(C(O)OR a) where each Ra
is independently an alkyl radical as defined above,
e.g., L/-methyl- N- methoxycarbonylamino,
L/-ethyl-L/-ethoxycarbonylamino, and the like.
"Alkoxycarbonylaminoalkyl" refers to a radical of the
formula - Ra-N(H)-C(O)-OR a where each Ra is
independently an alkyl radical as defined above, e.g.,
methoxycarbonylaminomethyl, 2-(ethoxycarbonylamino)
ethyl, /sopropoxycarbonylaminomethyl, and the like.
"(Alkoxycarbonyl)(alkyl)aminoalkyl" refers to a
radical of the formula - Ra-N(Ra)(C(O)OR a) where each
Ra is independently an alkyl radical as defined above,
e.g., Nmethyl- L/-methoxycarbonylaminomethyl,
2-(L/-ethyl- Nethoxycarbonylamino) ethyl, and the
like. "(Alkoxy)aralkyP refers to an aralkyl radical
wherein the alkyl group therein is substituted by an
alkoxy radical as defined above, e.g., 2-phenyl-
1-methoxyethyl, phenyl(methoxy)methyl, and the like.
"Alkoxyalkylcarbonylamino" refers to a radical of the
formula -N(H)-C(O)- Ra-O-Ra where each R3 is an alkyl
radical as defined above, e.g.,
methoxymethylcarbonylamino, ethoxyethylcarbonylamino,
methoxyethylcarbonylamino, and the like.
"Alkoxycarbonylalkylcarbonylamino" refers to a radical
of the formula - N(H)-C(O)-R3- C(O)OR where each Ra is
independently an alkyl radical as defined above, e.g.
ethoxycarbonylmethylcarbonylamino,
methoxycarbonylmethylcarbonylamino, (2-
ethoxycarbonylethyl)carbonylamino,
(2-methoxycarbonylethyl)carbonylamino, and the like.
"Alkoxycarbonylalkylcarbonylaminoalkyl" refers to a
radical of the formula -R3-N(H)- C(O)-R -C(O) OR3
where each Ra is independently an alkyl radical as
defined above, e.g.,
ethoxycarbonylmethylcarbonylaminomethyl, 2-
(methoxycarbonylmethylcarbonylamino)ethyl,
1-((2-ethoxycarbonylethyl) carbonylamino)ethyl,
(2-methoxycarbonylethyl)carbonylaminomethyl, and the
like. "(Alkoxycarbonylalkyl)aminocarbonyl" refers to a
radical of the formula -C(O)-N(H)-R 3- C(O)-OR a where
each Ra is independently an alkyl radical as defined
above, e.g., (methoxycarbonylmethyl) aminocarbonyl,
(2-(ethoxycarbonyl)ethyl)aminocarbonyl, (1-
(methoxycarbonyl)ethyl)aminocarbonyl, and the like.
"(Alkoxycarbonylalkyl)ureidoalkyl" refers to a radical
of the formula - R3-N(H)-C(O)- N(H)-R -C(O)-ORa where
each Ra is independently an alkyl radical as defined
above and where the nitrogen to which -R - C(O)-OR is
attached is indicated as "L/"\ e.g.,
(ethoxycarbonylmethyl)ureidomethyl, (2-
(ethoxycarbonyl)ethyl)ureidomethyl,
2-((2-(ethoxycarbonylmethyl) ureidomethyl, and the
like. "(Alkoxycarbonylalkylcarbonyl)(alkyl)
glycinamido" refers to a radical of the formula -
N(H)-C(O)-CH 2-N(R a)-C(O)-R a- C(O)-OR 3 where each
R3 is independently an alkyl radical as defined above,
e.g., (methoxycarbonylmethylcarbonyl)(methyl)
glycinamido,
((2-ethoxycarbonylethyl)carbonyl)(ethyl)glycinamido,
and the like. "(Alkoxyalkylcarbonyl)glycinamido"
refers to a radical of the formula -N(H)-C(O)-CH 2-
N(H)-C(O)-R -O-R3 where each R3 is independently an
alkyl radical as defined above, e.g.,
(methoxyacetyl)glycinamido, (ethoxyacetyl)glycinamido,
and the like. "Alkylene chain" refers to straight or
branched chain divalent radical consisting solely of
carbonyl and hydrogen, containing no unsaturation and
having from one to eight carbon atoms, e.g. ,
methylene, ethylene, propylene, n-butylene, and the
like. "Alkylidene chain" refers to a straight or
branched chain unsaturated divalent radical consisting
solely of carbon and hydrogen atoms, having from one
to eight carbon atoms, wherein the unsaturation is
present only as double bonds and wherein a double bond
can exist between the first carbon of the chain and
the rest of the molecule, e.g., ethylidene,
propylidene, n-butylidene, and the like. "Amino"
refers to the radical -NH2. "Aminoalkyl" refers to a
radical of the formula -R3NH2 where R a is an alkyl
radical as defined above, e. g., aminomethyl,
2-aminoethyl, 3-aminopropyl, 2-aminopropyl, and the
like. "Aminoalkylamino" refers to a radical of the
formula -N(H)- R3-NH2 wnere R3 is an alkyl radical as
defined above, e.g., aminomethylamino,
(2-aminoethyl)amino, (2- aminopropyl)amino, and the
like. "Aminoalkoxy" refers to a radical of a formula
-0R a- NH2 where Ra is an alkyl radical as 



defined above, e.g., aminomethoxy, 2- aminoethoxy,
3-aminopropoxy, 2- aminopropoxy, 4-aminobutoxy, and
the like. "Aminocarbonyl" refers to the radical
-C(O)NH 2. "Aminocarbonylglycinamido" refers to a
radical of the formula -N(H)-C(O)-CH 2-N(H)- C(O)-NH
2."(Aminocarbonyl)(alkyl)glycinamido" refers to a
radical of the formula -N(H)-C(O)-CH 2- N(Ra )-C(O)-NH
2 where R is an alkyl radical as defined above and
where the nitrogen with the Ra substituent is
designated as "Lf , e.g., (aminocarbonyl)(/Vmethyl)
glycinamido, (aminocarbonyl)(/V- ethyl)glycinamido,
and the like. "Aminocarbonylalkyl" refers to a radical
of the formula - R -C(O)NH2 where R is an alkyl
radical as defined above, e.g., aminocarbonylmethyl,
2- (aminocarbonyl)ethyl, 2-(aminocarbonyl)propyl, and
the like. "(Aminocarbonylalkyl)aminocarbonyl" refers
to a radical of the formula - C(O)-N(H)-R 3- C(O)-NH2
where R3 is an alkyl radical as defined above, e.g.,
(aminocarbonylmethyl)aminocarbonyl,
(2-aminocarbonylethyl)aminocarbonyl, (1-
aminocarbonylethyl)aminocarbonyl, and the like.
"(Aminoalkyl) aminocarbonyl" refers to a radical of
the formula -C(O)-N(H)-R 3 -NH2 where R3 is an alkyl
radical as defined above, e.g., (aminomethyl)
aminocarbonyl, (2-aminoethyl)aminocarbonyl,
(i-aminoethyl)aminocarbonyl, and the like. "Amidino"
refers to the radical -C(NH)NH2. "Aryl" refers to a
phenyl or naphthyl radical. Unless stated otherwise
specifically in the specification, the term "aryl" or
the prefix "ar-" (such as in "aralkyl") is meant to
include aryl radicals optionally substituted by one or
more substituents selected from the group consisting
of hydroxy, mercapto, halo, alkyl, alkenyl, alkynyl,
phenyl, phenylalkyl, phenylalkenyl, alkoxy, phenoxy,
phenylalkoxy, haloalkyl, haloalkoxy, formyl, nitro,
cyano, amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl,
phenoxyalkyl, phenylalkoxyalkyl, amino,
monoalkylamino, dialkylamino, monophenylamino,
monophenylalkylamino, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, monophenylaminoalkyl,
monophenylalkylaminoalkyl, alkylcarbonyl, carboxy,
alkoxycarbonyl, carpoxyalkyl, alkoxycarbonylalkyl,
aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, as defined herein.
"Arylcarbonyl" refers to a radical of the formula
-C(O)R b where Rb is an aryl radical as defined above,
e.g., phenylcarbonyl and naphthalen-2-ylcarbonyl, and
the like. "Arylcarbonylalkyl" refers to a radical of
the formula -R3C(O)Rb where R3 is an alkyl radical as
defined above and Rb is an aryl radical as defined
above, e.g., phenylcarbonylmethyl,
2-(phenylcarbonyl)ethyl, 3-(naphthalen-2-ylcarbonyl)
propyl, and the like. "Arylcarbonylaminoalkyl" refers
to a radical of the formula - R3-N(H)-C(O)-R b where
R3 is an alkyl radical as defined above and Rb is an
aryl radical as defined above, e.g.,
(4-methoxyphenyl)carbonylaminomethyl,
2-((4-fluorophenyl)carbonylamino) ethyl,
1-((4-chlorophenyl)carbonylamino)ethyl, and the like.
"Arylsuffonyl" refers to a radical of the formula
-S(O) 2-Rb where Rb is an aryl radical as defined
above, e.g., phenylsulfonyl, (4-
chlorophenyl)sulfonyl, (3- nitrophenyl)sulfonyl, and
the like. "Arylsulfonylamino" refers to a radical of
the formula -N(H)-S(O) 2-Rb where Rb is an aryl
radical as defined above, e.g., phenylsulfonylamino,
(4- chlorophenyl)sulfonylamino,
(4-fluorophenyl)sulfonylamino, (3-nitrophenyl)
sulfonylamino), and the like. "Arylsulfonylaminoalkyl"
refers to a radical of the formula -R -N(H)-S(O) 2-Rb
where Ra is an alkyl radical as defined above and Rb
is an aryl radical as defined above, e.g.,
phenylsulfonylaminomethyl, (4-chlorophenyl)
sulfonylaminomethyl, 2-((4-
fluorophenyl)sulfonylamino)ethyl, 1-((3-
nitropnenyl)sulfonylamino)ethyl, and the like.
"(Arylsulfonyl) (alkyl)aminoalkyl" refers to a radical
of the formula -Ra-N(Ra)-S(O) 2-Rb where each Ra is
independently an alkyl radical as defined above and Rb
is an aryl radical as defined above, e.g.,
(phenylsulfonyl)(methyl) aminomethyl, ((4-
chlorophenyl)sulfonyl)(ethyl)aminornethyl, 2-(((4-
fluorophenyl)sulfonyl)(methyl)amino)ethyl,
1-(((3-nitrophenyl)sulfonyl) (ethyl)amino)ethyl, and
the like.
"(AlkoxycarbonylaminoalkylcarbonyOglycinamido 11refers
to a radical of the formula - N(H)-C(O)-CH
2-N(H)-C(O)-N(H)-C(O)-OR where Ra is an alkyl radical
as defined above, e.g.,
(ethoxycarbonylaminocarbonyl)glycinamido,
(methoxycarbonylaminocarbonyl)glycinamido, and the
like. "Arylcarbonylglycinamido" refers to a radical of
the formula -N(H)-C(O)- CH2-N(H)- C(O)-Rb where Rb is
an aryl radical as defined above, e.g.,
phenylcarbonylglycinamido,
(4-fluoro-3-trifluoromethylphenyl)
carbonylglycinamido,
(4-fluorophenyl)carbonylglycinamido, and the like.
"(Arylcarbonyl)(alkyl)glycinamido" refers to a radical
of the formula -N(H)-C(O)-CH 2- N(Ra)-C(O)- Rb where
R3 is an alkyl radical as defined above and Rb is an
aryl radical as defined above and the nitrogen to
which the Ra radical is attached is designated as "LT
, e.g., (phenylcarbonyl)( L/'-methyl) glycinamido,
((4-fluoro-3- trifluoromethylphenyl)carbonyl)
(L/'-ethyl)glycinamido, ((4- fluorophenyl)carbonyl)(
L/'-methyl) glycinamido, and the like. "Aralkyl"
refers to a radical of the formula -RaRb where R3 is
an alkyl radical as defined above and Rb is an aryl
radical as defined above, e.g., benzyl, and the
like."Aralkylcarbonyl" refers to a radical of the
formula -C(O)-Rd where Rd is an aralkyl radical as
defined above, e.g., benzylcarbonyl,
1-(phenyl)ethylcarbonyl, and the like.
"Aralkylcarbonylalkyl" refers to a radical of the
formula -RaC(O)Rd where Ra is an alkyl radical as
defined above and Rd is an aralkyl radical as defined
above, e.g., benzylcarbonylmethyl,
2-(1-(phenyl)ethylcarbonyl)ethyl, and the like.
"Aralkenyl" refers to a radical of the formula -RcRb
where Rb is an aryl radical as defined above and Rc is
an alkenyl radical as defined above, e.g., 3-
phenylpropylid-1-enyl, and the like. "Aryloxy" refers
to a radical of the formula -OR b wnere Rb is an aryl
radical as defined above, e.g., phenoxy and naphthoxy,
and the like. "Aralkoxycarbonyl" refers to a radical
of the formula -C(O)ORd where Rd is an aralkyl radical
as defined above, e.g., benzyloxycarbonyl, and the
like. "Aralkoxycarbonylalkyl" refers to a radical of
the formula -Ra C(O)ORd wnere Ra is an alkyl radical
as defined above and Ra is an aralkyl radical as
defined above, e.g., benzyloxycarbonylmethyl, 2-
(benzyloxycarbonyl)ethyl, 3-((naphthalen-2-
yl)oxy)carbonyl)propyl, and the like. "Aryloxyalkyl"
refers to a radical of the formula - Ra-ORb where Ra
is an alkyl radical as defined above and Rb is an aryl
radical as defined above e.g., phenoxymethyl, 2-
(phenoxy) ethyl, 3-(phenoxy)propyl, and the like.
"Aryloxyalkylcarbonyloxyalkyl" refers to a radical of
the formula -Ra-OC(O)-R a- ORb where each Ra is
independently an alkyl radical as defined above and Rb
is an aryl radical as defined above, e.g.,
phenoxymethylcarbonyloxymethyl, (2-
phenoxyethyl)carbonyloxymethyl,
3-((2-phenoxyethyl)carbonyloxy)propyl, and the like.
"Aralkoxy" refers to a radical of the formula - ORd
where Rd is an aralkyl radical as defined above, e.g.,
benzyloxy, and the like. "Aralkoxylalkyl" refers to a
radical of the formula -Ra-ORd wnere Ra is an alkyl
radical as defined above and Rd is an aralkyl radical
as defined above, e.g., benzyloxymethyl, 2-
phenylethoxymethyl, and the like.
"Aralkoxyalkylcarbonyloxyalkyl" refers to a radical of
the formula -Ra-OC(O)-R a-ORd where each R3 is
independently an alkyl radical as defined above and Rd
is an aralkyl radical as defined above, e.g.,
benzyloxymethylcarbonyloxymethyl, (2- (phenyl)
ethoxymethyl)carbonyloxymethyl, 2-((2-
(phenyl)ethoxymethyl)carbonyloxy) ethyl, and the
like."Alkoxyalkyl" refers to a radical of the formula
-Ra ORa where each Ra is independently an alkyl
radical as defined above, e.g., methoxyethyl,
ethoxymethyl, propoxymethyl, propoxyethyl, and the
like. "Alaninamido" refers to a radical of the formula
-N(H)- C(O)-C(CH 3)H-NH 2. "Alanimamidoalkyl" refers
to a radical of the formula -Ra-N(H)-C(O)-C(CH 3)H-NH2
where Ra is an alkyl radical as defined above, e.g. ,
alaninamidomethyl, 2- (alaninamido)ethyl,
1-(alaninamido)ethyl, 3- (alaninamido)propyl, and the
like. "Azidoalkyl" refers to radical of the formula -R
-N3 where Ra is an alkyl radical as defined above,
e.g. , 2-azidoethyl, 3-azidopropyl, 2-azidopropyl,
4-azidobutyl, and the like. "Benzyl" refers to a
radical of the formula -CH2-Rh where Rh is a phenyl
radical optionally substituted by one or more
substituents selected from the group consisting of
hydroxy, halo, alkyl, haloalkyl, alkoxy, alkenyl,
nitro, cyano, amino, monoalkylamino, dialkylamino,
alkylcarbonyl, carboxy, alkoxycarbonyl, and
aminocarbonyl. "Benzylcarbonyl" refers to a radical of
the formula -C(O)-CH 2- Rh where Rh is a phenyl
radical as defined above, e.g.,
(4-methoxybenzyl)carbonyl, (3- fluorobenzyl)carbonyl,
and the like. "Carboxy" refers to the radical -C(O)OH.
"Carboxyalkyl" refers to the radical of the formula -R
-C(O)OH where Ra is an alkyl radical as defined above,
e.g., carboxymethyl, 2- carboxyethyl, 3-carboxypropyl,
and the like. "(Carboxyalkyl) aminocarbonyl" refers to
a radical of the formula -C(O)-N(H)-R - C(O)OH where
Ra is an alkyl radical as defined above, e.g.,
(carboxymethyl)aminocarbonyl, (2-
carboxyethyl)aminocarbonyl, (1-
carboxyethyl)aminocarbonyl, and the like. "Carbocyclic
ring system" refers to a stable 3- to 15-membered ring
radical consisting solely of carbon and hydrogen
atoms. For purposes of this invention, the carbocyclic
ring system radical may be a monocyclic, bicyclic or
tricyclic ring system, and may include fused or
bridged ring systems, and the ring system may be
partially or fully saturated or aromatic, and the
carbon atoms in the ring system may be optionally
oxidized. Examples of such carbocyclic ring system
radicals include, but are not limited to, cyclopropyl,
cyclobutyl, cyclohexyl, norbornane, norbomene,
adamantyl, bicyclo[2.2.2]octane, phenyl, naphthyl,
indenyl, azulenyl, fluorenyl, anthracenyl, and the
like."Cycloalkyl" refers to a stable 3- to 10-membered
monocyclic or bicyclic radical which is 



saturated, and which consist solely of carbon and
hydrogen atoms, e.g., cyclopropyl, cyclobutyl,
cyclobutyl, cyclohexyl, decalinyl and the like. Unless
otherwise stated specifically in the specification,
the term "cycloalkyl" is meant to include cycloalkyl
radicals which are optionally substituted by one or
more substituents independently selected from the
group consisting of alky), halo, hydroxy, amino,
nitro, alkoxy, carboxy, phenyl and alkoxycarbonyl.
"Cycloalkylalkyl" refers to a radical of the formula
-Ra-Re where Ra is an alkyl radical as defined above
and Re is a cycloalkyl radical as defined above, e.g.,
cyclopropylmethyl, 2- cyclobutylethyl,
3-cyclohexylpropyl, and the like. "Cycloalkylamino"
refers to a radical of the formula -N(H)-R e where Re
is a cycloalkyl radical as defined above, e.g.,
cyclopropylamino, cyclobutylamino, cyclohexylamino,
and the like. "Cycloalkylaminoalkyl" refers to a
radical of the formula -Ra-N(H)-R e where Ra is an
alkyl radical as defined above and Re is a cycloalkyl
radical as defined above, e. g.,
cyclopropylaminomethyl, 2-(cyclobutylamino)ethyl,
cyclohexylaminomethyl, and the like.
"(Cycloalkylalkyl)amino" refers to a radical of the
formula -N(H) -Ra-Re where Ra is an alkyl radical as
defined above and Re is a cycloalkyl radical as
defined above, e.g., (cyclopropylmethyl)amino,
(2-cyclobutylethyl) amino, (3- cyclohexylpropyl)amino,
and the like. "(Cycloalkylalkyl)aminoalkyl" refers to
a radical of the formula -Ra-N(H)-R a-Re where each R
is independently an alkyl radical as defined above and
Re is a cycloalkyl radical as defined above, e.g.,
(cyclopropylmethyl)aminomethyl, 2-((2-
cyclobutylethyl)amino)ethyl,
(3-cyclohexylpropyl)aminomethyl, and the like.
"Cycloalkylcarbonylamino" refers to a radical of the
formula -C(O)-N(H)-R e where Re is a cycloalkyl
radical as defined above, e.g.,
cyclopropylcarbonylamino, (2-
phenylcyclopropyl)carbonylamino,
cyclohexylcarbonylamino, 4-
cyanodecalinylcarbonylamino. cyclopentylcarbonylamino,
and the like. "Cycloalkylcarbonylaminoalkyl" refers to
a radical of the formula -R -C(O)-N(H)-R 8 where Ra is
an alkyl radical as defined above and Re is a
cycloalkyl radical as defined above, e.g.,
cyclopropylcarbonylaminomethyl, 2-((2-
phenylcyclopropyl) carbonylamino)ethyl,
1-(cyclohexylcarbonylamino)ethyl, (3-
phenylcyclopentyl)carbonylaminomethyl, and the like.
"Cycloalkylalkylcarbonylamino" refers to a radical of
the formula -C(O)- N(H)-Ra-Re where Ra is an alkyl
radical as defined above and Re is a cycloalkyl
radical asdefined above, e.g., (cyclopropylmethyl)
carbonylamino, ((2-
phenylcyclopropyl)methyl)carbonylamino, (2-
cyclohexylethyljcarbonylamino, (1-
cyclohexylethyl)carbonylamino, and the like. "Cyano"
refers to the radical -CN. "Cyanoalkyl" refers to a
radical of the formula -R CN where R is an alkyl
radical as defined above, cyanomethyl, 2-
(cyano)ethyl, 3-(cyano)propyl, and the like. "DMF"
refers to N N- dimethylformamide. "DMSO" refers to
dimethylsulfoxide. "Dialkylamino" refers to a radical
of the formula -N(R )R where each R3 is independently
an alkyl radical as defined above, e.g.,
dimethylamino, methylethylamino, diethylamino,
dipropylamino, ethylpropylamino, and the like.
"Dialkylaminoalkyl" refers to a radical of the formula
-R3-N(R3) R3 where each R3 is independently an alkyl
radical as defined above, e.g., dimethylaminomethyl,
methyethylaminomethyl, 2-diethylaminoethyl,
3-dipropylaminopropyl, and the like.
"Dialkylaminocarbonyl" refers to a radical of the
formula -C(O)N(R3)R3 where each R3 is independently an
alkyl radical as defined above, e.g.,
dimethylaminocarbonyl, methylethylaminocarbonyl,
diethylaminocarbonyl, dipropylaminocarbonyl,
ethylpropylaminocarbonyl, and the like.
"Dialkylaminocarbonylalkyl" refers to a radical of the
formula -R3-C(O)N(R3)R3 where each Ra is independently
an alkyl radical as defined above, e.g.,
dimethylaminocarbonylmethyl,
2-(methylethylaminocarbonyl)ethyl, 3-
(diethylaminocarbonyl)propyl, 2-
(dipropylaminocarbonyl)propyl, and the like.
"Dialkylaminocarbonyloxyalkyl" refers to a radical of
the formula -R3-O-C(O)-N(R 3)R3 where each R3 is
independently an alkyl radical as defined above, e.g,
dimethylaminocarbonyloxymethyl, 2-
(methylethylaminocarbonyloxy)ethyl, 3-
(diethylaminocarbonyloxy)propyl, 2-
(dipropylaminocarbonyloxy)propyl, and the like.
"Dialkylureido" refers to a radical of the formula
-N(H)- C(O)- N(R3)(R3) or a radical of the formula
-N(R3)-C(O)-N(R a)H where each R is independently an
alkyl radical as defined above and the attaching
nitrogen is designated as "N" and the other nitrogen
is designated as "N", e.g., L/',L/'-di(methyl) ureido,
L/'-methyl-L/'- ethylureido, L/',L/'-di(ethyl) ureido,
L/',L/'-di(propyl)ureido, L/-methyl-L/'- ethylureido,
and the like. "Diarylureido" refers to a radical of
the formula -N(H)-C(O)-N(R b)(Rb) or a radical of the
formula -N(Rb)-C(O)-N(R b)H where each Rb is
independently an aryl radical as defined above and the
attaching nitrogen is designated as "N" and the
othernitrogen is designated as "N", e.g. ,
L/',L/'-di(phenyl)ureido, L/'-phenyl-L/'-(3-nitro)
phenylureido, L/',L/'-di(4-methoxyphenyl)ureido,
L/',L/'-di(4- chlorophenyl) ureido,
L/-4-chlorophenyl-L/'-(3-chlorophenyl) ureido and the
like. "Dialkylureidoalkyl" refers to a radical of the
formula -Ra-N(H)-C(O)-N(R a) (R ) or a radical of the
formula -Ra-N(Ra)-C(O)-N(R a)H where each Ra is
independently an alkyl radical as defined above and
the attached nitrogen is designated as "N" and the
other nitrogen is designated as "N"', e.g., N',N'-
di(methyl) ureidomethyl, 2-
(L/'-methyl-L/'-ethylureido)ethyl,
1-(L/',L/'-di(ethyl)ureido)ethyl, 3-(L/',L/'-
di(propyl)ureido)propyl,
2-(L/-methyl-L/'-ethylureido)ethyl, and the like.
"Formyl" refers to the radical -C(O)H. "Formylalkyl"
refers to a radical -R -C(O)H wnere Ra is an alkyl
radical as defined above, e.g., formylmethyl,
2-(formyl)ethyl, 3-(formyl)propyl, and the like.
"Glycinamido" refers to a radical of the formula
-N(H)-C(O)-CH 2 -NH2. "Glycinamidoalkyl" refers to a
radical of the formula -R -N(H)-C(O)- CH2- NH2 wnere
Ra is an alkyl radical as defined above, e.g.,
glycinamidomethyl. 2- (glycinamido)ethyl,
1-(glycinamido)ethyl, 3- (glycinamido)propyl, and the
like. "Guanidino" refers to the radical -N(H)-C(NH)-NH
2. "Halo" refers to bromo, chloro, iodo or fluoro.
"Haloalkyl" refers to an alkyl radical, as defined
above, that is substituted by one or more halo
radicals, as defined above, e.g., trifluoromethyl,
difluoromethyl, trichloromethyl, 2-trifluoroethyl,
1-fluoromethyl-2-fluoroethyl, 3-bromo- 2-
fluoropropyl, 1-bromomethyl-2-bromoethyl, and the
like. "Haloalkoxy" refers to a radical of the formula
-OR f where Rf is an haloalkyl radical as defined
above, e.g., trifluoromethoxy, difluoromethoxy,
trichloromethoxy, 2,2,2- trifluoroethoxy,
1-fluoromethyl-2-fluoroethoxy, 3-
bromo-2-fluoropropoxy, 1- bromomethyl-2-bromoethoxy,
and the like. "Haloalkylcarbonylamino" refers to a
radical of the formula -N(H)-C(O) -Rf where Rf is an
haloalkyl radical as defined above, e.g.,
trifluoromethylcarbonylamino,
trifluoromethylcarbonylamino,
2-bromoethylcarbonylamino, and the like.
"(Haloalkylcarbonyl)ureido" refers to a radical of the
formula - N(H)-C(O)-N(H)-C(O)-R f where Rf is a
haloalkyl radical as defined above, e.g.,
(trichloromethylcarbonyl)ureido,
(3-fluoropropylcarbonyl)ureido, and the like.
"(Haloalkyl)(alkyl)ureidoalkyl" refers to a radical of
the formula -Ra-N(Ra)-C(O)-N(H)-R f or a a radical of
the formula -R3- N(Rf)-C(O)-N(H)-R 3 or a radical of
the formula - R -N(H)-C(O)-N(R 3) Rf where each Ra is
independently an alkyl radical as defined above and Rf
is an haloalkyl radical as defined above and terminal
nitrogen isdesignated as "LT and the other nitrogen is
designated as "N", e.g., N'-(2-
chloroethyl)-L/-(methyl)ureidomethyl, and 2-(L/'-(2-
chloroethyl)-L/- (methyl)ureido)ethyl, and the like.
"Haloalkylcarbonylaminoalkyl" refers to a radical of
the formula -R -N(H)-C(O)-Rf where Ra is an alkyl
radical as defined above and Rf is an haloalkyl
radical as defined above, e.g.,
trifluoromethylcarbonylaminomethyl, 2-
(trifluoromethylcarbonylamino)ethyl, and the like.
"Hydroxy" refers to the radical -OH. "Hydroxyalkyl"
refers to a alkyl radical as defined above that is
substituted by a hydroxy radical, e.g., hydroxymethyl,
2- hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-
hydroxybutyl, 3- hydroxybutyl, and the like.
"(Hydroxyalkyl)aminocarbonyl" refers to a radical of
the formula -C(O)-N(H)-R -OH where Ra is an alkyl
radical as defined above, e.g.,
hydroxymethylaminocarbonyl,
(2-hydroxyethyl)aminocarbonyl, (1-
hydroxyethyl)aminocarbonyl, and the like.
"Hydroxyalkoxy" refers to a radical of the formula -OR
3-OH where R3 is an alkyl radical as defined above,
e.g., 2- hydroxyethoxy, 2-hydroxypropoxy,
4-hydroxybutoxy, 3- hydroxybutoxy, and the like.
"(Hydroxyalkoxy)carbonyl" refers to a radical of the
formula - C(O)-OR3-OH where R3 is an alkyl radical as
defined above, e.g., (2-hydroxyethoxy)carbonyl, (2-
hydroxypropoxy)carbonyl, (4-hydroxybutoxy)carbonyl,
(3-hydroxybutoxy) carbonyl, and the like.
"(Hydroxy)aralkyl" refers to an aralkyl radical as
defined above wherein the alkyl radical therein is
substituted by a hydroxy radical, e.g.,
(phenyl)(hydroxy)methyl, 2- phenyl-1- hydroxyethyl,
2-phenyl-3-hydroxypropyl, and the like.
"(Hydroxyalkylthio) alkyl" refers to an alkylthioalkyl
radical as defined above that is substituted by an
hydroxy radical, e.g., 2- hydroxyethylthiomethyl, 2-
(hydroxymethylthio)ethyl, and the like.
"Hydroxyalkenyl" refers to an alkenyl radical as
defined above that is substituted by a hydroxy
radical, e.g., 3-hydroxyprop-1-enyl, 4-
hydroxybut-1-enyl, 4-hydroxypent- 1- enyl,
5-hydroxypenta-1,3-dienyl, and the like.
"Hydroxyalkynyl" refers to an alkynyl radical as
defined above that is substituted by a hydroxy
radical, e.g., 3- hydroxyprop-ynyl,
4-hydroxypent-2-ynyl, 1-hydroxybut-3- ynyl, and the
like. "(Hydroxy)cycloalkylalkyl" refers to a radical
of the formula - Ra(OH)-Re where R3 is an alkyl
radical as defined above and Re is a cycloalkyl
radical as defined above andwhere the OH radical is a
substituent on any carbon of the Ra radical, e.g., 2-
cyclopropyl-1-hydroxyethyl,
(4-hydroxycyclohexyl)methyl, and the like.
"Hydroxyalkylaminoalkyl" refers to a
monoalkylaminoalkyl radical as defined below that is
substituted by a hydroxy radical, e. g.,
2-hydroxyethylaminomethyl, 2-(3-
hydroxypropylamino)ethyl, and the like. 



"Hydroxyamidino" refers to a radical of the formula -
C(NH 2)=NOH. "Heterocyclic ring system" refers to a
stable 3- to 15-membered ring radical which consists
of carbon atoms and from one to five heteroatoms
selected from the group consisting of nitrogen, oxygen
and sulfur. For purposes of this invention, the
heterocyclic ring system radical may be a monocyclic,
bicyclic or tricyclic ring system, which may include
fused or bridged ring systems; and the nitrogen,
carbon or sulfur atoms in the heterocyclic ring system
radical may be optionally oxidized; the nitrogen atom
may be optionally quaternized; and the heterocyclic
ring system may be partially or fully saturated or
aromatic. The heterocyclic ring system may be attached
to the main structure at any heteroatom or carbon atom
which results in the creation of a stable compound.
Examples of such heterocyclic radicals include, but
are not limited to, azepinyl, acridinyl,
benzimidazolyl, benzothiazolyl, benzoxazolyl,
benzopyranyl, benzopyranonyl, benzofuranyl,
benzofuranonyl, benzothienyl, carbazolyl, cinnolinyl,
decahydroisoquinolyl, dioxolanyl, furanyl,
isothiazolyl, quinuclidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, isothiazolidinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, indanyl, indolizinyl,
isoxazolyl, isoxazolidinyl, morpholinyl,
naphthyridinyl, oxadiazolyl, octahydroindolyl,
octahydroisoindolyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2- oxopyrrolidinyl, 2-oxoazepinyl,
oxazolyl, oxazolidinyl, piperidinyl, piperazinyl, 4-
piperidonyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridinyl, purinyl, pyrrolyl,
pyrrolidinyl, pyrazolyl, pyrazolidinyl, pyridinyl,
pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl,
quinoxalinyl, quinolinyl, quinuclidinyl,
isoquinolinyl, thiazolyl, thiazolidinyl, thiadiazolyl,
triazolyl, tetrazolyl, tetrahydrofuryl, triazinyl,
tetrahydropyranyl, thienyl, thiamorpholinyl,
thiamorpholinyl sulfoxide, and thiamorpholinyl
sulfone. "Heterocyclyl" refers to a heterocyclic ring
system as defined above. Unless stated otherwise
specifically in the specification, the term
"heterocyclyl" is meant to include a heterocyclic ring
system as defined above which is optionally
substituted by one or more substituents selected from
the group consisting of hydroxy, mercapto, halo,
alkyl, alkenyl, alkynyl, phenyl, phenylalkyl,
phenylalkenyl, alkoxy, phenoxy, phenylalkoxy,
haloalkyl, haloalkoxy, formyl, nitro,cyano, amidino,
cycloalkyl, hydroxyalkyl, alkoxyalkyl, phenoxyalkyl,
phenylalkoxyalkyl, amino, monoalkylamino,
dialkylamino, monophenylamino, monophenylalkylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monophenylaminoalkyl, monophenylalkylaminoalkyl,
carboxy, alkoxycarbonyl, phenylcarbonyl,
benzylcarbonyl, alkylcarbonyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
phenylaminocarbonyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, ureido, monoalkylureido,
monophenylureido, monobenzylureido, as defined herein.
"Heterocyclylalkyl" refers to a radical of the formula
-R R where R is an alkyl radical as defined above and
R9 is a heterocyclyl radical as defined above, e.g.,
indolinylmethyl or imidazolylmethyl, and the like.
"Heterocyclylamino" refers to a radical of the formula
- N(H)- R9 where R is a heterocyclyl radical as
defined above, e.g., oxazol-2-ylamino; piperidin-4-
ylamino, and the like. "Heterocyclylaminoalkyl" refers
to a radical of the formula -R -N(H)-R9 where R3 is an
alkyl radical as defined above and R9 is a
heterocyclyl radical as defined above, e.g. ,
oxazol-2-ylaminomethyl, 2-(oxazol-2-ylamino)ethyl,
piperidin-4- ylaminomethyl,
2-(piperidin-4-ylamino)ethyl, and the like.
"Heterocyclylcarbonylamino" refers to a radical of the
formula -N(H)-C(O)- R where R9 is a heterocyclyl
radical as defined above, e.g.,
piperidin-4-ylcarbonylamino, furan- 2-ylcarbonylamino,
morpholin-4-ylcarbonylamino, and the like.
"Heterocyclylcarbonylaminoalkyl" refers to a radical
of the formula - R3-N(H)-C(O)-R 9 where R3 is an alkyl
radical as defined above and R9 is a heterocyclyl
radical as defined above, e.g., piperidin-4-
ylcarbonylaminomethyl, 2-(furan-2-
ylcarbonylamino)ethyl, 1-(morpholin-4-
ylcarbonylamino)ethyl, and the like. "Mercapto" refers
to the radical -SH. "Mercaptoalkyl" refers to a
radical of the formula - R3-SH where R3 is an alkyl
radical as defined above, e.g., mercaptomethyl,
2-mercaptoethyl, 3- mercaptopropyl, 2- mercaptobutyl
and the like. "Monoalkylamino" refers to a radical of
the formula -N(H)R where R3 is an alkyl radical as
defined above, e.g., methylamino, ethylamino,
propylamino, and the like. "Monoalkylaminoalkyl"
refers to a radical of the formula -R3-N(H)R where
each R3 is independently an alkyl radical as defined
above, e.g., methylaminomethyl, ethylaminomethyl,
2-(propylamino)ethyl, and the
like."(Monoalkylamino)aralkyl" refers to a radical of
the formula - Rd-N(H)Ra where R a is an alkyl radical
a defined above and Rd is an aralkyl radical as
defined above, e.g., (methylamino) (phenyl) methyl,
1-(ethylamino)-1-(4-methoxyphenyl)ethyl, 2-
(isopropylamino)-3-(3-chlorophenyl)propyl, and the
like. "Monoarylamino" refers to a radical of the
formula -N(H)R b where Rb is an aryl radical as
defined above, e.g., phenylamino,
(4-methoxyphenyl)amino, (3,4,5- trimethoxyphenyl)
amino and the like. "Monoarylaminoalkyl" refers to a
radical fo the formula - Ra-N(H)Rb where Ra is an
alkyl radical as defined above and Rb is an aryl
radical as defined above, e.g., phenylaminomethyl,
2-((4- methoxyphenyl)amino)ethyl, 3-((3,4,5-
trimethoxyphenyl)amino)propyl, and the like.
"Monoaralkylamino" refers to a radical of the formula
- N(H)Rd where Rd is an aralkyl radical as defined
above, e.g., benzylamino, (3,4,5-
trimethoxybenzyl)amino, (4- chlorobenzyl)amino,and the
like. "Monoaralkylaminoalkyl" refers to a radical of
the formula -Ra-N(H)Rd where R is an alkyl radical as
defined above and Rd is an aralkyl radical as defined
above, e.g., benzylaminomethyl, (3-
phenylpropyl)aminomethyl, 2-(benzylamino)ethyl, and
the like. "Monoalkylaminocarbonyl" refers to a radical
of the formula -C(O)N(H)R where Ra is an alkyl radical
as defined above, e.g., methylaminocarbonyl,
ethylaminocarbonyl, propylaminocarbonyl, and the like.
"Monoalkylaminocarbonylalkyl" refers to a radical of
the formula -R -C(O)N(H)R where each Ra is
independently an alkyl radical as defined above, e.g.,
methylaminocarbonylmethyl, 2-
(ethylaminocarbonyl)ethyl, 3-
(propylaminocarbonyl)propyl, and the like.
"Monoarylaminocarbonyl" refers to a radical of the
formula -C(O) N(H)Rb where Rb is an aryl radical as
defined above, e.g., phenylaminocarbonyl, (3,4,5-
7's(trifluoromethoxy)phenyl)-aminocarbonyl,
(4-chlorophenyl) aminocarbonyl, and the like.
"Monoarylaminocarbonylalkyl" refers to a radical of
the formula -Ra-C(O)N(H)R b where Ra is an alkyl
radical as defined above and Rb is an aryl radical as
defined above, e.g., phenylaminocarbonylmethyl,
2-((4-chlorophenyl) aminocarbonyl)ethyl, 3-
((3,4,5-trimethoxyphenyl)aminocarbonyl)propyl, and the
like. "Monoaralkylaminocarbonyl" refers to a radical
of the formula -C(O)N(H)R d where Rd is an aralkyl
radical as defined above, e.g., benzylaminocarbonyl,
(3, 4,5-f/7s(trifluoromethoxy)benzyl)-aminocarbonyl,
(4-chlorobenzyl) aminocarbonyl, and the like.
"Monoaralkylaminocarbonylalkyl" refers to a radical of
the formula -R -C(O)N(H)R d where R is an alkyl
radical as defined above and Rd is an aralkyl radical
as defined above, e.g., benzylaminocarbonylmethyl,
2-((4-chlorobenzyl) aminocarbonyl)ethyl,
3-((3,4,5-trimethoxybenzyl)aminocarbonyl)propyl, and
the like. "(Monoalkylaminocarbonylalkyl)aminocarbonyl"
refers to a radical of the formula -C(O)-
N(H)-Ra-C(O)-N(H)R where each Ra is independently an
alkyl radical as defined above, e.g.,
(methylaminocarbonylmethyl)aminocarbonyl, (2-
(methylaminocarbonyl)ethyl)aminocarbonyl,
(i-(ethylaminocarbonyl)ethyl) aminocarbonyl, and the
like. "Monoalkylalaninamido" refers to radical of the
formula -N(H)-C(O)-C(CH 3)H-N(H)R where R3 is an alkyl
radical as defined above and the attached nitrogen is
designated as "N" and the other nitrogen (having the
R3 substituent) is designated as "N", e.g.,
L/'-methylalanimido, L/'-ethylalanimido, and the like.
"Monoalkylglycinamido" refers to a radical of the
formula -N(H)-C(O)-CH 2-N(H) R where R is an alkyl
radical as defined above and the attaching nitrogen is
designated as "N" and the other nitrogen (having the
R3 substituent) is designated as "N", e.g.,
L/'-methylglycinamido. L/'-ethylglycinamido, and the
like. "(Monoarylaminocarbonyl) glycinamido" refers to
a radical of the formula -N(H)-C(O)- CH2-
N(H)-C(O)-N(H)R b where Rb is an aryl radical as
defined above, e.g., ((4-
phenoxyphenyl)aminocarbonyl)glycinamido,
((4-chlorophenyl)aminocarbonyl) glycinamido,
(phenylaminocarbonyl)glycinamido, and the like.
"(Monoarylaminocarbonyl)(alkyl)glycinamido" refers to
a radical of the formula -N(H)- C(O)-CH2-N(Rg)-C(O)-
N(H)Rb where R3 is an alkyl radical as defined above
and Rb is an aryl radical as defined above and the
nitrogen to which R3 is attached is designated as "N",
e.g., ((4-phenoxyphenyl) aminocarbonyl)( L/'-
methyl)glycinamido, ((4-chlorophenyl) aminocarbonyl)(
L/'-ethyl)glycinamido, (phenylaminocarbonyl)(
L/'-methyl)glycinamido, and the like.
"(Monoaralkylaminocarbonyl)glycinamido" refers to a
radical of the formula -N(H)-C(O)-
CH2-N(H)-C(O)-N(H)Ro where Rd is an aralkyl radical as
defined above, e.g., ((4-
phenoxybenzyl)aminocarbonyl)glycinamido, ((4-
chlorobenzyl)aminocarbonyl)glycinamido,
(benzylaminocarbonyl)glycinamido, and the
like."(Monoaralkylaminocarbonyl)(alkyl)glycinamido"
refers to a radical of the formula -N(H)- C(O)-CH2-
N(Ra)-C(O)- N(H)Rd where R is an alkyl radical as
defined above and Rd is an aralkyl radical as defined
above and the nitrogen to which the Ra is attached is
designated as 1W ", e.g.,
((4-phenoxybenzyl)aminocarbonyl)( L/ - methyl)
glycinamido, ((4-chlorobenzyl)aminocarbonyl)(
L/'-ethyl)glycinamido, (benzylaminocarbonyl)(
L/'-methyl)glycinamido, and the like.
"Monoalkylureido" refers to a radical of the formula
-N(H)-C(O)-N(H) Ra or a radical of the formula -N(R
a)-C(O)-NH 2 where Ra is an alkyl radical as defined
above and the attaching nitrogen is designated as " N"
and the other nitrogen is designated as "N", e. g.,
L/'-methylureido, L/'-ethylureido, N'- propylureido,
/V-methylureido, Nethylureido, N- propylureido, and
the like. 



"Monophenylureido" refers to a radical of the formula
-N(H)-C(O)-N(H)R h where Rh is a phenyl radical as
defined above, and the attaching nitrogen is
designated as "N" and the other nitrogen is designated
as "N", e.g. , L/'-phenylureido, L/'-(4-
nitrophenyl)ureido, L/'-(3-chlorophenyl)ureido, and
the like. "Monobenzylureido" refers to a radical of
the formula -N(H)-C(O)-N(H)- CH2-R h where Rh is a
phenyl radical as defined above, and the attaching
nitrogen is designated as "N" and the other nitrogen
is designated as " N", e. g., L/'-benzylureido,
L/'-(4- nitrobenzyl) ureido,
L/'-(3-chlorobenzyl)ureido, and the like.
"Monohaloalkylureido" refers to a radical of the
formula -N(H)-C(O)-N(H) Rf or a radical of the formula
-N(R f)-C(O)-NH 2 where Rf is a haloalkyl radical as
defined above and the attaching nitrogen is designated
as 1W1and the other nitrogen is designated as 1W ",
e.g., L/'-chloromethylureido, L/'-(2,2-
difluoroethyl)ureido, N'- (3-chloropropyl)ureido, N-
(trifluoromethyl)ureido, L/-(pentafluoroethyl)ureido,
N- (3- iodopropyl)ureido, and the like.
"Monoarylureido" refers to a radical of the formula
-N(H)-C(O)-N(H)R b or a radical of the formula -N(Rb)
-C(O)-NH 2 where Rb is an aryl radical as defined
above and the attaching nitrogen is designated as 1W
and the other nitrogen is designated as 1W , e.g. ,
L/'-phenylureido, N'- (4-methoxyphenyl)ureido, L/'-(3-
chlorophenyl)ureido, N- phenylureido,
L/-(2-trifluoromethylphenyl)ureido, L/-(4-
chlorophenyl) ureido, and the like.
"Monoaralkylureido" refers to a radical of the formula
-N(H)-C(O)-N(H)R d or a radical of the formula -N(Rd)
-C(O)-NH 2 where Rd is an aralkyl radical as defined
above and the attaching nitrogen is designated as
1W1and the other nitrogen is designated as "N", e.g.,
N'- benzylureido, L/'-(4-methoxybenzyl) ureido,
L/'-(3-chlorobenzyl)ureido, L/-benzylureido, L/-(2-
trifluoromethylbenzyl)ureido, L/-(4-
chlorobenzyl)ureido, and the like.
"(Monoalkyl)(monoaryl)ureido" refers to a radical of
the formula -N(Ra)-C(O)-N(R b)H, or a radical of the
formula -N(Rb)-C(O)-N(R a)H, or a radical of the
formula -N(H)- C(O)-N(R )(Rb) where Ra is an alkyl
radical as defined above and Rb is an aryl radical as
defined above, and where the attaching nitrogen is
designated as "L/ " and the other nitrogen is
designated as "N", e.g., /V-methyl- L/'-phenylureido,
Nphenyl- L/'-ethylureido, N-
methyl-L/'-(4-fluorophenyl)ureido, L/'-ethyl-L/'-(3-
cyanophenyl)ureido, and the like.
"Monoalkylureidoalkyl" refers to a radical of the
formula -Ra-N(H)-C(O)-N(H)R a or a radical of the
formula -Ra- N(Ra)-C(O)-NH 2 where Ra is an alkyl
radical as defined above and the attaching nitrogen is
designated as "N" and the other nitrogen is designated
as "N", e.g. , L/'-methylureidomethyl, 2-(L/'-
ethylureido)ethyl, 1-(L/'- propylureido)ethyl, N-
methylureidomethyl, 2-(L/-ethylureido)ethyl, 1-(L/-
propylureido)ethyl, and the like.
"Monohaloalkylureidoalkyl" refers to a radical of the
formula - R -N(H)-C(O)-N(H) Rf or a radical of the
formula -R -N(Rf)-C(O)-NH 2 where R is an alkyl
radical as defined above and Rf is a haloalkyl radical
as defined above and the attaching nitrogen is
designated as "N" and the other nitrogen is designated
as "N"', e.g., N'- chloromethylureidomethyl,
2-(L/'-(2,2-difluoroethyl)ureido)ethyl, 1- (L/'-(3-
chloropropyl)ureido)ethyl, L/-(trifluoromethyl)
ureidomethyl, 2-(N- (pentafluoroethyl)ureido)ethyl,
1-(L/-(3- iodopropyl)ureido)ethyl, and the like.
"Monoarylureidoalkyl" refers to a radical of the
formula -R3-N(H)-C(O)-N(H) Rb or a radical of the
formula -Ra -N(Rb)-C(O)-NH 2 where R is an alkyl
radical as defined above and Rb is an aryl radical as
defined above and the attaching nitrogen is designated
as "N' and the other nitrogen is designated as "N",
e.g., N'- phenylureidomethyl, 2-(L/'-(4-
methoxyphenyl)ureido)ethyl, 1-(L/'-(3-
chlorophenyl)ureido)ethyl, L/-phenylureidomethyl,
2-(L/-(2- trifluoromethylphenyl)ureido) ethyl,
1-(L/-(4-chlorophenyl)ureido)ethyl, and the like.
"Monoaralkylureidoalkyl" refers to a radical of the
formula -R3 -N(H)-C(O)-N(H)R d or a radical of the
formula -Ra-N(Rd)-C(O)-NH 2 where R3 is an alkyl
radical as defined above and Rb is an aralkyl radical
as defined above and the attaching nitrogen is
designated as "N" and the other nitrogen is designated
as "N", e.g., N'- benzylureidomethyl,
2-(L/'-(4-methoxybenzyl)ureido)ethyl,
1-(L/'-(3-chlorobenzyl)ureido)ethyl, N-
benzylureidomethyl, 2- (L/-(2-
trifluoromethylbenzyl)ureido)ethyl, 1-(L/-(4-
chlorobenzyl)ureido)ethyl, and the like.
"Monophenylamino" refers to an amino radical
substituted by a phenyl radical as defined herein.
"Monophenylalkylamino" refers to an amino radical
substituted by a phenylalkyl group as defined below,
e.g., benzylamino, 2-(benzyl)butylamino, and the like.
"Monophenylaminoalkyl" refers to an alkyl radical as
defined above substituted by a monophenylamino group
as defined above, e.g., (phenytamino)methyl, 2-(1-
(phenyl)ethylamino) ethyl, and the like.
"Monophenylalkylaminoalkyl" refers to an alkyl radical
as defined above substituted by a monophenylalkylamino
group as defined above, e.g., (benzylamino)methyl, 2-
(2-benzyl)butylamino)ethyl, and the like. "Nitro"
refers to the radical -NO2. "Oxo" refers to the
subsituent =0. Optional" or "optionally" means that
the subsequently described event of circumstances may
or may not occur, and that the description includes
instances where said event or circumstance occurs and
instances in which it does not. For example,
"optionally substituted aryl" means that the aryl
radical may or may not be substituted and that the
description includes both substituted aryl radicals
and aryl radicals having no substitution. "Phenyl"
refers to the benzene radical optionally substituted
by one or more substituents selected from the group
consisting of hydroxy, halo, alkyl, haloalkyl, alkoxy,
alkenyl, nitro, cyano, amino, monoalkylamino,
dialkylamino, alkylcarbonyl, carboxy, alkoxycarbonyl,
and aminocarbonyl. "Phenoxy" refers to the radical of
the formula -OR h where R is phenyl as defined above.
"Phenylalkyl" refers to an alkyl radical as defined
above substituted by a phenyl radical, e.g., benzyl,
and the like. "Phenylalkenyl" refers to an alkenyl
radical as defined above substituted by a phenyl
radical, e.g., 3-phenylprop-2-enyl, and the like.
"Phenylalkoxy" refers to a radical of the formula -OR
i where Rj is a phenylalkyl radical as defined above,
e.g., benzyloxy, and the like. "Phenylalkoxyalkyl"
refers to an alkyl radical as defined above
substituted by a phenylalkoxy radical as defined
above, e.g., benzyloxymethyl, and the
like."Phenylcarbonyl" refers to a radical of the
formula -C(O)-R h where Rh is a phenyl radical as
defined above, e.g., (4-chlorophenyl) carbonyl, (4-
fluorophenyl)carbonyl, and the like.
"Phenylaminocarbonyl" refers to a radical of the
formula -C(O)-N(H)-R h where Rh is a phenyl radical as
defined above, e.g., (4-chlorophenyl)aminocarbonyl,
(4- methoxyphenyl)aminocarbonyl, and the like.
"Pharmaceutically acceptable counterion" " refers to
those anions which retain the biological effectiveness
and properties of the parent compound, which are not
biologically or otherwise undesirable. Examples of
such anions may be found in Berge, S.M. et a/.,
Journal of Pharmaceutical Sciences (1977), Vol. 66,
No. 1, pp. 1-19. "Pharmaceutically acceptable salt"
includes both acid and base addition salts.
"Pharmaceutically acceptable acid addition salt"
refers to those salts which retain the biological
effectiveness and properties of the free bases, which
are not biologically or otherwise undesirable, and
which are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, pyruvic
acid, maleic acid, malonic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic
acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, ptoluenesulfonic acid, salicylic
acid, and the like. "Pharmaceutically acceptable base
addition salt" refers to those salts which retain the
biological effectiveness and properties of the free
acids, which are not biologically or otherwise
undesirable. These salts are prepared from addition of
an inorganic base or an organic base to the free acid.
Salts derived from inorganic bases include, but are
not limited to, the sodium, potassium, lithium,
ammonium, calcium, magnesium, zinc, aluminum salts and
the like. Preferred inorganic salts are the ammonium,
sodium, potassium, calcium, and magnesium salts. Salts
derived from organic bases include, but are not
limited to, salts of primary, secondary, and tertiary
amines, substituted amines including naturally
occurring substituted amines, cyclic amines and basic
ion exchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, 2-dimethylaminoethanol,
2- diethylaminoethanol, trimethamine,
dicyclohexylamine, lysine, arginine, histidine,
caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperazine, piperidine, N-
ethylpiperidine, polyamine resins and the
like.Particularly preferred organic bases are
isopropylamine, diethylamine, ethanolamine,
trimethylamine, dicyclohexylamine, choline and
caffeine. "THF" refers to tetrahydrofuran.
"Therapeutically effective amount" refers to that
amount of a compound of formula (I) which, when
administered to a human female in need of such
administration, is sufficient to effect treatment, as
defined below, for endometriosis which are alleviated
by the CCR-1 antagonist activity. The amount of a
compound of formula (I) which constitutes a
"therapeutically effective amount" will vary depending
on the compound, the disorder and its severity, and
the age of the human female to be treated, but can be
determined routinely by one of ordinary skill in the
art having regard to his own knowledge and to this
disclosure. "Treating" or "treatment" as used herein
cover the treatment of endometriosis disorder in a
human female; and include: (i) preventing the disorder
from occurring in a human female, in particular, when
such human female is predisposed to the disorder but
has not yet been diagnosed as having it; (ii)
inhibiting the disorder, i.e., arresting its
development; or (iii) relieving the disorder, i.e.,
causing regression of the disorder. "Ureido" refers to
a radical of the formula -N(H)-C(O)-NH 2. 



"Ureidoalkyl" refers to a radical of the formula -R
-N(H)C(O)NH 2 where R is an alkyl radical as defined
above, e.g., ureidomethyl, 2- (ureido)ethyl,
3-(ureido)propyl, and the like. It is understood from
the above definitions and examples that for radicals
containing a substituted alkyl group any substitution
thereon can occur on any carbon of the alkyl group.
The compounds of the invention, or their
pharmaceutically acceptable salts, may have asymmetric
carbon atoms in their structure. The compounds of the
invention and their pharmaceutically acceptable salts
may therefore exist as single stereoisomers,
racemates, and as mixtures of enantiomers and
diastereomers. All such single stereoisomers,
racemates and mixtures thereof are intended to be
within the scope of this invention. Absolute
configuration of certain carbon atoms within the
compounds, if known, are indicated by the appropriate
absolute descriptor R or S. The descriptor " trans" is
used to indicate that the R1a or the R 1b substituents
are on opposite sides of the piperazine plane. The
descriptor "cis" is used to indicate that the R1a or
the R1b substituents are on the same side of the
piperazine plane.The nomenclature used herein is a
modified form of the I.U.P. A.C. system wherein the
compounds of the invention are named as piperazine
derivatives. For example, a compound of formula (Ia)
wherein R6 is -C(O)-, R5 is ethylene, R4 is -O-, R1a
is in the 2- position of the piperazine ring and is
ethoxycarbonyl, R 2 is 2-(ethylamino)ethyl in the 4-
position of the phenyl ring and R3 is naphthalen-1-yl
substituted at the 4-position by methoxy, i.e., the
compound of the following formula: is named herein as
1-(2-((4-methoxynaphthalen-1-yl)oxy)ethyl)carbonyl-2-
ethoxycarbonyl-4-(4-(2-(ethylamino)ethyl)benzyl)pipera
zine or with the nomenclature according to the
following example:
5-chloro-2-[2-[(2R5S)-4-[(4-fluorophenyl)methyl]-2,5-d
imethylpiperazinyl]-2- oxoethoxy]benzoic acid methyl
ester Utility and Administration A. Utility The CCR1
antagonists according to the present invention are
potent inhibitor of disease score in animal models and
cell culture models of endometriosis. The compounds of
the invention inhibit the chemokine (MIP-1a and
RANTES) induced migration of monocytes and macrophages
and are therefore useful in the treatment and
prevention of endometriosis in human females. Clinical
studies are performed to investigate the benefit of
the CCR1 antagonists according to the present
invention in the treatment and prevention of
endometriosis. B. TestingTo demonstrate that the
compounds inhibit the activity of MIP-1a or RANTES
several assays may be employed. One assay utilizes a
microphysiometer, which uses a patented silicon-based
light addressable potentiometric sensor to
continuously monitor subtle changes in extracellular
pH levels. These changes result from the generation of
acidic metabolites excreted by living cells into their
immediate microenvironment during basal and stimulated
conditions. It has been previously demonstrated by
microphysiometry that THP-1 cells, which have been
shown to express the chemokine receptors, CCR1 and
CCR2, respond dose-responsively to their respective
chemokines, including MIP-1a, RANTES and MCP-1 (a
ligand for CCR2). See, e.g., Hirst, M. et ai,
"Chemokine receptors," Journal of NIH Research (1995),
Vol. 80. Another assay which may be used to
demonstrate the ability of the compounds to inhibit
the activity of MIP- 1a and RANTES is based on the
measurement of intracellular Ca2+ concentrations
and/or increases in intracellular [3H] inositol
phosphate release from MIP-1a and RANTES stimulated
cells. Ligand binding to the CCR1 receptor results in
G- protein induced activation of phospholipase C,
which leads to the conversion of phosphatidyl inositol
phosphate to inositol phosphate and diacyglycerol.
Inositol phosphate in turn binds to a receptor located
at intracellular sites to release Ca2+ into the
cytoplasm. In addition to Ca2+ concentration increases
due to release from intracellular stores, binding of
inositol phosphate to its receptor leads to an
increased flux of extracellular calcium across the
membrane and into the cell. Thus the activation of the
CCR1 receptor by MIP-1a and RANTES and, subsequently,
inhibition of the activation by the compounds of the
invention can be determined by assaying for an
increase in free intracellular Ca2+ levels. Typically
this can be achieved by the use of calcium-sensitive
fluorescent probes such as quin-2, fura-2 and indo-1.
Alternatively, functional activation or inhibition of
the activation of the CCR1 receptor can be measured by
quantitation of [3H] inositol phosphate release from
the cell pre-labeled with [ 3H] inositol. Standard in
vitro binding assays may be employed to demonstrate
the affinity of the compounds for the CCR1 receptor
(thereby inhibiting the activity of MIP- 1a and RANTES
by competitive binding to the receptor). See, e.g. ,
Neote, K. et a/., Cell (1993), Vol. 72, pp. 415-425.
One particular assay employs the use of HEK293 cells
which have been stably transfected to express human
CCR1 receptor. Endometriosis cell culture models with
human U937 cells and primary human peritoneal
macrophages in combination with a peritoneal fluid
pool from patients with endometriosis are used as
tools to investigate the effects of CCR1 antagonists
on inhibition and reduction of chemokine induced
monocites/macrophages migration.Determination of CCR1
mRNA in endometrial and endometriotic tissue samples
can be performed for example by real-time quantitative
RT-PCR analysis. Standard in vivo assays which may be
employed to demonstrate the compounds usefulness in
the treatment of endometriosis is for example the
animal model of surgically induced endometriosis in
intact cycling rats as also reported in the literature
(15). Other very important models to assay the
compounds usefulness in vivo in the treatment of
endometriosis are models in primates. In comparison to
rodents, primates (Baboon, Cynomolgous, Rhesus
monkeys) have a menstrual cycle, are continuos
breeders and develop spontaneous endometriosis. In
addition, endometriosis can also be induced for
example by the inoculation of menstrual tissue or by
autologous transplantation of endometrial tissue into
the peritoneal cavity (9, 10). Furthermore it is
possible to isolate and characterize their peritoneal
fluid. Own experimental data show for example that non
human primates express the receptor CCR1. As in human,
it could be shown that CCR1 is localized on tissue
infiltrating immune cells in endometriotic lesions
/grafts. By immunohistochemical staining and cell
counting it could be demonstrated, that the number of
CCR1-positive cells is up-regulated in endometriotic
grafts of Rhesus monkey (see Figure 6). The advantage
of the non human primate model is the morphology of
endometriotic lesions (red lesions, white lesions,
endometrioma) resembling those found in women and
reflecting the human situation. Studies in non human
primate are performed to evaluate activity of CCR1
antagonist according to the present invention. C.
General Administration Administration of the compounds
of the invention, or their pharmaceutically acceptable
salts, in pure form or in an appropriate
pharmaceutical composition, can be carried out via any
of the accepted modes of administration or agents for
serving similar utilities. Thus, administration can
be, for example, orally, nasally, parenterally,
topically, transdermal^, or rectally, sublingually,
intramuscular, subcutaneously, intravaginally or
intravenously in the form of solid, semi-solid,
lyophilized powder, or liquid dosage forms, such as
for example, tablets, suppositories, pills, soft
elastic and hard gelatin capsules, powders, solutions,
suspensions, or aerosols, or the like, preferably in
unit dosage forms suitable for simple administration
of precise dosages. The compositions will include a
conventional pharmaceutical carrier or excipient and a
compound of theinvention as the/an active agent, and,
in addition, may include other medicinal agents,
pharmaceutical agents, carriers, adjuvants, etc.
Generally, depending on the intended mode of
administration, the pharmaceutical^ acceptable
compositions will contain about 1% to about 99% by
weight of a compound(s) of the invention, or a
pharmaceutical^ acceptable salt thereof, and 99% to 1%
by weight of one or more suitable pharmaceutical
excipient(s). Preferably, the composition will be
about 5% to 75% by weight of a compound(s) of the
invention, or a pharmaceutical^ acceptable salt
thereof, with the rest being suitable pharmaceutical
excipients. The preferred route of administration is
oral, using a convenient daily dosage regimen which
can be adjusted according to the degree of severity of
the disease- state to be treated. For such oral
administration, a pharmaceutical^ acceptable
composition containing a compound(s) of the invention,
or a pharmaceutical^ acceptable salt thereof, is
formed by the incorporation of any of the normally
employed excipients. Such excipients include non-
toxic and chemically compatible fillers, binders,
disintegrants, buffers, preservatives, anti-oxidants,
lubricants, flavorings, thickeners, coloring agents,
emulsifiers, and the like, for example, pharmaceutical
grades of mannitol, lactose, starch, pregelatinized
starch, magnesium stearate, sodium saccharine, talcum,
cellulose ether derivatives, glucose, gelatin,
sucrose, citrate, cyclodextrin, propyl gallate, and
the like. Such compositions take the form of
solutions, suspensions, tablets, pills, capsules,
powders, sustained release formulations and the like.
Preferably such compositions will take the form of
capsule, caplet or tablet and therefore will also
contain a diluent such as lactose, sucrose, dicalcium
phosphate, and the like; a disintegrant such as
croscarmellose sodium or derivatives thereof; a
lubricant such as magnesium stearate and the like; and
a binder such as a starch, gum acacia,
polyvinylpyrrolidone, gelatin, cellulose ether
derivatives, and the like. The compounds of the
invention, or their pharmaceutically acceptable salts,
may also be formulated into a suppository using, for
example, about 0.5% to about 50% active ingredient
disposed in a carrier that slowly dissolves within the
body, e.g., polyoxyethylene glycols and polyethylene
glycols (PEG), e.g., PEG 1000 (96%) and PEG 4000 (4%),
and propylene glycol. Liquid pharmaceutically
administrable compositions can, for example, be
prepared by dissolving, dispersing, etc., a
compound(s) of the invention (about 0.5% to about
20%), or a pharmaceutically acceptable salt thereof,
and optional pharmaceutical adjuvants ina carrier,
such as, for example, water, saline, aqueous dextrose,
aqueous cyclodextrin, glycerol, ethanol and the like,
to thereby form a solution or suspension. If desired,
a pharmaceutical composition of the invention may also
contain minor amounts of auxiliary substances such as
wetting or emulsifying agents, pH buffering agents,
antioxidants, and the like, such as, for example,
citric acid, sorbitan monolaurate, triethanolamine
oleate, butylated hydroxytoluene, etc. 



Actual methods of preparing such dosage forms are
known, or will be apparent, to those skilled in this
art; for example, see Remington's Pharmaceutical
Sciences, 18th Ed., (Mack Publishing Company, Easton,
Pennsylvania, 1990). The composition to be
administered will, in any event, contain a
therapeutically effective amount of a compound of the
invention, or a pharmaceutical^ acceptable salt
thereof, for treatment of edometriosis alleviated by
the inhibition of the activity of the chemokines,
MIP-1a and RANTES. The compounds of the invention, or
their pharmaceutical^ acceptable salts, are
administered in a therapeutically effective amount
which will vary depending upon a variety of factors
including the activity of the specific compound
employed, the metabolic stability and length of action
of the compound, the age, body weight, general health,
sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the
particular disease- states, and the host undergoing
therapy. Generally, a therapeutically effective daily
dose is from about 0.014 mg to about 14.0 mg/kg of
body weight per day of a compound of the invention, or
a pharmaceutical^ acceptable salt thereof; preferably,
from about 0.14 mg to about 10.0 mg/kg of body weight
per day; and most preferably, from about 1.4 mg to
about 7.0 mg/kg of body weight per day. For example,
for administration to a 70 kg person, the dosage range
would be from about 1.0 mg to about 1.0 gram per day
of a compound of the invention, or a pharmaceutical^
acceptable salt thereof, preferably from about 10 mg
to about 700 mg per day, and most preferably from
about 100 mg to about 500 mg per day. Description of
the drawings Other features and advantages of the
invention will become apparent from the following
description of some favourable forms of embodiment of
the invention, provided purely as a non-restricting
example, with reference to the accompanying drawings,
in which: Figure 1 shows the localization of CCR1 in
endometriotic lesions and endometrial tissue.In
endometriotic-peritoneal lesions the chemokine
receptor CCR1 is localized on tissue infiltrating
immune cells (A-D). CCR1 expressing immune cells were
not detected in endometrium of patients with
endometriosis (E) as well as in endometrium of non
endometriotic controls (G). Negative control (F, H).
Figure 2 shows analysis data of CCR1 mRNA expression
in endometriotic lesions and endometrium from patients
with endometriosis. Controls: line 1, 2 and 3
represent endometrium from non endometriotic women. In
these tissue samples the CCR1 mRNA expression is low.
Lanes A- 9 are tissue samples from women with
endometriosis. In brackets: endometrium and
endometriotic lesion from the same patient. The CCR1
mRNA expression is up-regulated in endometriotic
lesions (lines 5, 7, 9) in comparison to the samples
of endometrium (lines 4, 6, 8). Figure 3 shows the
characterization of immune cells expressing CCR1.
Co-immunostainings with monoclonal antibodies for CCR1
(Fig. A and D), CD4 (Fig. 4 B) and CD68 (Fig. 4 E)
confirm that the chemokine receptor CCR1 is expressed
on monocytes, and macrophages (CD 68) T helper cells
(CD4) (Fig.4 C and F). Figure 4 shows the effects of
the CCR1 antagonist on area and volume of peritoneal
endometriotic lesions in rats with experimental
induced endometriosis. Controls: White bar: animals
were treated 4 weeks with vehicle, propylene glycol
(0.5 mg/kg). Dotted bar: Animals received an anti
estrogen (11b-Fluoro-
7a-(14,14,15,15,15-pentafluoro-6-methyl-10thia-6azapen
tadecyl)-estra- 1,3,5(10)-triene-3,17 b-diol) (1
mg/kg). Striped bar: Treatment of animals with a CCR1
antagonist according to the present application and
particularly with (2R)-
1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methy
l-4-(4- fluorobenzyl) piperazine as sulphate salt (50
mg/kg). In comparison to the vehicle control, the data
show that compounds according to the present invention
reduce effects on area and volume of peritoneal
endometriotic cysts in rat. Figure 5a and 5b CCR1 mRNA
expression in endometriosis rat model.Figure 5a shows
the expression of CCR1 mRNA in endometriotic cysts of
mesenterium and peritoneum. Operated rat uterus and
rat ovary were used as controls (1-3 animal 1; 4-7
animal 2). In comparison to uterus and ovary, CCR1
mRNA expression is up-regulated in cysts of peritoneum
and mesenterium. Figure 5b shows the expression of
CCR1 ligand RANTES in treated and untreated animals.
Control group (untreated animals): RANTES is highly
expressed in mesenterial and peritoneal lesions. The
treatment with CCR1 antagonists induces after 3 weeks
of treatment a significant downregulation of RANTES
mRNA in peritoneal and mesenterial cysts of rat.
Results represent mean values from three animals.
Figure 6 a and 6b: Number and localization of CCR1
stained cells in endometrium and endometriotic grafts
/ lesions of Rhesus monkey. Figure 6A: CCR1 positive
cell counts. The cell counts represent the average
number of CCR1 positive cells per section counted with
an ocular grid . The cells were identified by
immunohistochemical staining. Six sections were
counted n=3 animals. The number of CCR1 expressing
cells is up-regulated in endometriotic grafts during
the menstrual cycle in rhesus monkey. Figure 6b:
Localisation of CCR1 stained cells in endometriotic
grafts/ lesions and in endometrium. In comparison to
the endometrium, the number of CCR1 expressing cells
is enhanced in endometriotic grafts/lesions. Preferred
Embodiments One aspect of the invention are the
compounds of formula (Ia) as defined above in the
Summary of the Invention. Of these compounds, a
preferred group of compounds of formula (Ia) is that
group of compounds wherein: R3 is a carbocylic ring
system substituted by one or more substituents
independently selected from the group consisting of
hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl,
mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl,
alkylsufonyl, arylsulfonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy,
hydroxyalkoxy, aryloxy, haloalkyl, formyl,
formylalkyl, nitro, nitroso, cyano, aralkoxy,
haloalkoxy,aminoalkoxy, cycloalkyl, cycloalkylalkyl,
(hydroxy) cycloalkylalkyl, cycloalkylamino,
cycloalkylaminoalkyl, cyanoalkyl, alkenyl, alkynyl,
aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)
aralkyl, (monoalkylamino)aralkyl,
(hydroxyalkyl)hioalkyl, hydroxyalkenyl,
hydroxyalkynyl, alkoxyalkyl, (alkoxy)aralkyl,
aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino,
dialkylamino, monoarylamino, monoaralkylamino,
aminoalkylamino, heterocyclylamino,
(cycloalkylalkyl)amino, alkylcarbonylamino,
alkoxycarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamj o,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino,
(alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylaminoalkyl,
arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)
aminoalkyl, alkoxycarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl,
(arylsulfonyl)(alkyl)aminoalkyl,
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl,
aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, (hydroxyalkoxy)carbonyl,
carboxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl,
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl,
arylcarbonylalkyl, aralkylcarbonylalkyl,
aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, monoarylaminocarbonyl,
monoaralkylaminocarbonyl, (aminocarbonylalkyl)
aminocarbonyl, (monoalkylaminocarbonylalkyl)
aminocarbonyl, (carboxyalkyl) aminocarbonyl,
(alkoxycarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, (hydroxyalkyl)aminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino,
hydroxyamidino, guanidino, ureido, monoalkylureido,
monoarylureido, monoaralkylureido,
monohaloalkylureido, (monoalkyl)(monoaryl)ureido,
dialkylureido, diarylureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)
ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl,
glycinamido, monoalkylglycinamido,
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)
glycinamido, (aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonylXalkyOglycinamido,(alkoxyc
arbonylaminoalkylcarbonyl)glycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl)glycinamido,
(monoarylaminocarbonyl) glycinamido,
(monoarylaminocarbonyl)(alkyl)glycinamido,
glycinamidoalkyl, alaninamido, monoalkylalaninamido,
alaninamidoalkyl, heterocyclyl and heterocyclylalkyl.
Of this group of compounds, a preferred subgroup of
compounds is that group of compounds wherein: R4 is
-O-, -N(R7)- or -C(R 8)-; R5 is an alkylene chain; R7
is selected from the group consisting of hydrogen,
alkyl, aryl, aralkyl, alkylcarbonyl,
alkylcarbonylalkyl, aralkylcarbonyl,
aralkylcarbonylalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl, and
alkoxycarbonyl; and each R8 is independently selected
from the group consisting of hydrogen, alkyl, aryl,
aralkyl, hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl,
amino, monoalkylamino, dialkylamino,
alkylcarbonylamino, cycloalkylcarbonylamino,
cycloalkylalkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, arylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino,
(aralkylcarbonyl)(alkyl)amino,
alkylcarbonylaminoalkyl, 



cycloalkylcarbonylaminoalkyl,
alkoxycarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
aralkylcarbonylaminoalkyl,
heterocyclylcarbonylaminoalkyl,
(aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino,
alkylsulfonylaminoalkyl, ureido, monoalkylureido,
monohaloalkylureido, dialkylureido. ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monohaloalkylureidoalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl, and
dialkylaminocarbonylalkyl. Of this subgroup of
compounds, a preferred class of compounds is that
group of compounds wherein: R4 is -O-; R5 ismethylene;
and R6 is -C(O)-. Of this class of compounds, a
preferred subclass of compounds is that group of
compounds wherein: R 1a is one or more substituents
independently selected from the group consisting of
halo, alkyl, cycloalkyl, cycloalkylaminoalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkenyl,
hydroxyalkynyl, (hydroxy)aralkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, hydroxyalkylthioalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl,
monoalkylureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl,
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, and
heterocyclylalkyl; R2 is one or more substituents
independently selected from the group consisting of
hydrogen and halo; R3 is phenyl optionally substituted
by one or more substituents independently selected
from the group consisting of hydrogen, hydroxy, halo,
alkyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl,
nitro, cyano, aminoalkoxy, cycloalkyl,
cycloalkylaminoalkyl, aralkyl, hydroxyalkyl,
(monoalkylamino)aralkyl, alkoxyalkyl, amino,
monoalkylamino, dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
(cycloalkyalkyl)aminoalkyl, alkoxycarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl, (arylsulfonyl)
(alkyl)aminoalkyl, heterocyclylaminoalkyl, carboxy,
alkoxycarbonyl, alkylcarbonyl,
(hydroxyalkoxy)carbonyl, aminocarbonyl,
monoalkylaminocarbonyl, monoarylaminocarbonyl,
(aminocarbonylalkyl)
aminocarbonyl,(aminoalkyl)aminocarbonyl,
(hydroxyalkyl)aminocarbonyl,
dialkylaminocarbonylalkyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl) glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl) glycinamido,
(monoarylaminocarbonyl)glycinamido
(monoarylaminocarbonyl) (alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl.
Preferred compounds within this subclass of compounds
are selected from the group consisting of the
following compounds: (2S)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine;
1-
((phenoxy)methyl)carbonyl-2-ethyl-4-(4-fluorobenzyl)pi
perazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2-ethylpiperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2- (methoxymethyl)piperazine;
4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-
((acetylamino)methyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((4-fluoroben
zyl)amino)ethyl)4- (4- fluorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-
2-(2-((methyl)amino)ethyl)-4-(4-
fluorobenzyl)piperazine; 1-((4-
chlorophenoxy)methyl)carbonyl-2-(2-((2-hydroxyethyl)am
ino)ethyl)-4-(4- fluorobenzyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-3-((((4-
chlorophenoxy)methyl)carbonyl)oxy)methyl-5-
methylpiperazine; 4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)
carbonyl-3-(ethoxycarbonyl)piperazine;
4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-3-
(methoxycarbonyl)methylpiperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-3-((methoxy) methyl)piperazine; 4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl) carbonyl-3-(2-
(methoxy)ethyl)piperazine;4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-(4-
methylphenyl)ethyl) piperazine;
-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-3-(2-hydroxypropyl)piperazine;
-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-hydroxybut-4-
ynyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-5-(2-hydroxy-2- methylpropyl)piperazine;
4-(4-fluorobenzyl)-1 -((4-chlorophenoxy)
methyl)carbonyl-3-(2-hydroxyethyl)piperazine ; 1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-((2-hydroxyethyl)am
ino)ethyl)-4-(4- fluorobenzyl)piperazine;
(c/s)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2,3-dimethylpiperazine;
(2S,
5/?)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl
-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
(2S,5S)-4-(4-fluorobenzyl)-1 -((4- chlorophenoxy)
methyl)carbonyl-2,5- dimethylpiperazine; (2f?,5S)-4-
(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2
-methyl-5-(2- methylthio)ethylpiperazine;
(2f?,5R)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-me
thyl-5- (benzyloxy) methylpiperazine;
(2f?,5f?)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5-(((2-
hydroxyethyl)thio) methyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2-( L/'-(ethoxycarbonylmethyl)
ureido)methyl)piperazine;
(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-
methyl-5-((amino)carbonyloxy)methyl-
4-(4-fluorobenzyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-3-((acetyl) methyl)piperazine;
(2R,5f?)-4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1-
hydroxy-1-(phenyl)methyl) piperazine;
(2f?,5R)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-5-(1-
hydroxybutyl)piperazine;
(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-
4- (4-fluorobenzyl)-5-
((diethylamino)methyl)piperazine; (2R,
5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl) -5- ((dimethylamino)methyl)piperazine;
(2f?,5S)-1-
((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluoro
benzyl)-5- (((cyclopropyl)amino)methyl)piperazine;
(2ft,5S)-1-
((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluoro
benzyl)-5- ((morpholin-4-yl)methyl)piperazine;
(2R5f?)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenz
yl)-5- ((piperazin-1- yl)methyl)piperazine;
(c/s)-1-((3,4,5-trimethoxyphenoxy)
methyl)carbonyl-2,6-dimethyl-4-(4-
fluorobenzyl)piperazine; ( c/s)-4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2,6-
dimethylpiperazine;
1-((phenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine;
1-((2-(acetylamino)phenoxy)methyl)
carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 1-((4-
chlorophenoxy)methyl)carbonyl-2-(2-hydroxypropyl)-4-(4
-fluorobenzyl) piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxybut-3-
enyl)-4-(4- fluorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-3-
trifluoromethyl-4-(4-fluorobenzyl)piperazine; and
{trans)-
1-((4-chloro-2-((4-(2,5-di(trifluoromethyl)phenylcarbo
nyl)piperazin-1-yl)
methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluor
obenzyl)piperazine. Of this subclass of compounds, a
preferred group of compounds is that group of
compounds wherein: R1a is one or more substituents
independently selected from the group consisting of
alkyl, cycloalkyl, hydroxyalkyl, hydroxyalkenyl,
cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl,
azidoalkyl, monoalkylureidoalkyl,
aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl;
R2 is one or more substituents independently selected
from the group consisting of 



hydrogen, chloro or fluoro; R3 is phenyl substituted
by one or more substituents independently selected
from the group consisting of hydroxy, halo, alkyl,
alkoxy, formyl, nitro, cyano, aminoalkoxy,
cycloalkylaminoalkyl, hydroxyalkyl,
(monoalkylamino)aralkyl, alkoxyalkyl, amino,
monoalkylamino, dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoaralkylaminoalkyl,alkylcarbonylaminoalkyl,
arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
(cycloalkyalkyl)aminoalkyl
alkoxycarbonylalkylcarbonylaminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl, (arylsulfonyl)
(alkyl)aminoalkyl, carboxy, alkoxycarbonyl,
alkylcarbonyl, (hydroxyalkoxy) carbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl,
(aminoalkyl)aminocarbonyl,
(hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonylXalkyl) glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl) glycinamido,
(monoarylaminocarbonyl)glycinamido,
(monoarylaminocarbonyl) (alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl.
Preferred compounds within this group of compounds in
this subclass group of compounds are selected from the
group consisting of the following compounds:
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-2-methyl-4-(4-fluoro
benzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluo
robenzyl) piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2-ethylpiperazine;
(2R)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-propylpiperazine;
(2S)-4-
(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2
-propylpiperazine; 4-(4-fluorobenzyl)-1
-(((4-chlorophenoxy)methyl)carbonyl)
spiro[cyclopropane-1 ,2'- piperazine];
1-((4-chlorophenoxy)methyl)
carbonyl-2-hydroxymethyl-4-(4-fluorobenzyl)piperazine;
4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2
-(methoxy)ethyl) piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((2-
methylpropyl)amino)ethyl)-4-(4-
fluorobenzyl)piperazine; 1-((4-
chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenz
yl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)
-5- methylpiperazine;
(2f?)-1-((4-chlorophenoxy)methyl)
carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine;
(2S)-1-
((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluoro
benzyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-3- (hydroxymethyl)piperazine;
4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)pipera
zine; 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-((
(methyl)ureido) methyl)piperazine;
(2f?,3R)-4-(4-fluorobenzyl)-1 -
((4-chlorophenoxy)methyl)carbonyl-2,3-
dimethylpiperazine; (
c/s)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethyl-
4-(4- fluorobenzyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-2-(2-(((4-
chlorophenoxy)methyl)carbonyl)oxy)ethyl-5-
methylpiperazine; (2f?,5f?)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5-
((hydroxy)methyl)piperazine;
(2R,5/:?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-5-
((methoxy)methyl)piperazine;
(2R,5S)-4-(4-fluorobenzyl)-1-((4- chlorophenoxy)
methyl)carbonyl-2-methyl-5-(1- methylethyl)piperazine;
(2R,
5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carb
onyl-2- methyl-5-(1- hydroxyethyl)piperazine;
(2R,5R)-4-(4- fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1 -
hydroxyprop-3-enyl)piperazine; (2f?,5S)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenz
yl)-5-((cyano) methyl)piperazine;
(2f?,5f?)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5-((1,2,4-
triazol-2-yl)methyl) piperazine;
(2f?,5f?)-1-((4-chlorophenoxy)methyl)
carbonyl-2-methyl-4-(4-fluorobenzyl)-5-
((tetrazolyl)methyl)piperazine;
(3S,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-3,5- dimethylpiperazine;
1-((4-chloro-3-nitrophenoxy)
methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; (
frans)-1-((4-chloro-2-methylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(diethylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-hydroxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
{trans
)-1-((5-chloro-2-methoxyphenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((ethyl)
(1-methylbutyl)aminomethyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
1-((4-chloro-2-aminophenoxy)methyl)
carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine;
1-((4-chloro-3-
nitrophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzy
l)piperazine; (trans)^
-((4-chloro-2-(benzylamino)phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(^ans)-1-((4-
chloro-2-((1-methylbutyl)amino)phenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(/so- propylcarbonylamino)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(^rans)-1-((4-chloro-2-(L/'-(2,4-dichlorophenyl)ureido
) phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-( L/'-(4-nitrophenyl)ureido)
phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(L/'-(4-methylphenyl)ureido)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(fra/7s)-1-((4-chloro-2-(L/'-benzylureido)phenoxy)meth
yl) carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (frans
)-1-((4-chloro-2-((cyclopropylmethyl)aminomethyl)pheno
xy)methyl)carbonyl- 2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (frans)-1-((4-
chloro-2-(phenylaminomethyl)phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(acetylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-((methylamino)(phenyl)
methyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(/rans)-1-((4-chloro-2-(1-(phenylsulfonyl)(methyl)
aminoethyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-(1-(acetyl)(methyl)
aminoethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-(1-(A/-methyl-
/\/-ethylureido)ethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(1-
((methyl)(ethyl)amino)ethyl)phenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (fra
s)-1-((4-chloro-2-(1-
(dimethylamino)ethyl)phenoxy)methyl)carbonyl-2,5-dimet
hyl- 4-(4- fluorobenzyl)piperazine;
(2f?)-1-((4-chloro-2-((4-N butoxycarbonylpiperazin-1-
yl)methyl)phenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine;
(^rans)-1-((4-chloro-2-((piperazin-1-yl)methyl)
phenoxy) methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; ( trans)-]
-((4-chloro-2-(oxazol-2-ylaminomethyl)phenoxy)methyl)c
arbonyl- 2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
1-((4-chloro-2-
(morpholin-4-ylmethyl)phenoxy)methyl)carbonyl-2-methyl
-4-(4- fluorobenzyl) piperazine;
(frans)-1-((4-bromo-2-formylphenoxy)rnethyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans
)-1-((4-fluoro-3-chlorophenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
1-((4-chloro-2-methoxycarbonylphenoxy)
methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; (
frans)-1-((4-chloro-2-methoxycarbonylphenoxy)methyl)ca
rbonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
1-((4-chloro-2-
aminocarbonylphenoxy)methyl)carbonyl-2-methyl-4-(4-flu
orobenzyl) piperazine;
(frans)-1-((4-chloro-2-carboxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans
)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
(fra/7s)-1-((4-chloro-2-
cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((3-cyanophenoxy)methyl)carbonyl-2,5-dimethy
l-4- (4-fluorobenzyl)piperazine;
(fra/?s)-1-((4-methyl-2-
aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((3-formylphenoxy)methyl)carbonyl-2,5-dimeth
yl- 4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-methyl-2-
acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 



fluorobenzyl)piperazine;
(^a/7S)-1-((2-methoxycarbonylphenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine:
(frans)-1-((3-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorob
enzyl)piperazine;
(fraA7S)-1-((4-acetyl-2-(aminocarbonyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;(
ans
)-1-((4-nitro-3-methylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
(^ans)-1-((5-nitro-2-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(fra/7s)-1-((4-amino-3-nitrophenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(fra/7s)-1-((5-
nitro-2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
-fluorobenzyl) piperazine;
(frans)-1-((2-aminophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4-fluorobenzyl)piperazine;
(fra/7S)-1-((3-methoxyphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-methoxy-2-acetylphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((5-
methoxy-2-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4-fluorobenzyl) piperazine;
(frans)-1-((2-((2-hydroxyethyl)aminocarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
(frans)-1-((2-((2-hydroxyethoxy)carbonyl)phenoxy)methy
l) carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ( ra s
)-1-((2-(2-hydroxyethoxy)phenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((2-acetyl-4,5-
dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(^ra/7s)-1-((5-methoxy-2-(methoxycarbonyl)phenoxy)meth
yl) carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(
L/'- methylureido)amino)methyl)piperazine;
(frans)-1-((4-
methyl-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(frans)-1-((3-chloro-5-methoxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (
ans
)-1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((2-(hydroxymethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((2-methylphenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-
(2-azidoethyl)-4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(phthalimido)phenoxy)rnethyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans
)-1-((4-chloro-2-(maleimido)phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((4-chloro-2-((4- (benzylcarbonyl)piperazin-i
-yl)methyl)phenoxy)methyl)- carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (frans)-1-((4-
chloro-2-((4-((2,3,4-trifluorophenyl)aminocarbonyl)pip
erazin-1-yl)methyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine;
(fra/7s)-1-((4-chloro-2-((4-((2-fluorophenyl)aminocarb
onyl) piperazin-1-
yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (frans)-1-((4-chloro-2-((
L/'-(2,6-difluorophenyl)ureido)phenoxy)methyl)carbonyl
-2,5- dimethyl-4- (4-fluorobenzyl)piperazine; ( ra
s)-1-((4-chloro-2-
(ethenylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dime
thyl-4- (4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(cyclopropylcarbonylamino)phenoxy)methyl)carbonyl-2.5-
dimethyl-4-(4- fluorobenzyl)piperazine; (transyi
-((4-chloro-2-
(cyclopentylcarbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((furan-2-
yl)carbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-(phenylcarbonylamino)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (frans)-1-((4-chloro-2-((
L/'-(3-methoxyphenyl)ureido)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(( L/ -
(methoxycarbonylmethylcarbonyl)- L/ -
(methyl)glycinamido)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ( fra/7s)-1-((4-chloro-2-((
L/'-(2-methoxycarbonylethyl)carbonyl- N'-
(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((4-chloro-2-(( L/'-(3-methylbenzyl) aminocarbonyl-
L/'- (methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;(frans)-1-((4-
chloro-2-((
L/'-(3-trifluoromethyl-4-fluorophenyl)carbonyl- L/ -
(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((
L/'-(4-methylbenzyl)aminocarbonyl-
L/'-(methyl)glycinamido)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine; (trans)-'!-((4-chloro-2-((
L/'-(3-chlorophenyl)carbonyl- N-
(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine;
(fra/is)-1-((4-chloro-2-((
L/'-(4-fluorobenzyl)aminocarbonyl-
L/'-(methyl)glycinamido)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine;
(^raA?s)-1-((4-chloro-2-(L/-(2-iodophenylcarbonyl)
glycinamido)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-( L/'-(2,3-
difluorophenylcarbonyl)glycinamido)phenoxy)-
methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; ( raps)-1-((4-chloro-2-(
L/'-((4-
phenoxyphenyl)aminocarbonyl)glycinamido)phenoxy)methyl
) carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans )-1-((4-chloro-2-(
L/'-(2,4-diflurophenylcarbonyl)glycinamido)
phenoxy)methyl)-
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
(transy\
-((4-chloro-2-((2-iodophenylcarbonyl)aminomethyl)
phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
(^rans)-1-((4-chloro-2-((ethoxycarbonylmethylcarbonyl)
aminomethyl)phenoxy)-
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)
piperazine; (frans)-1-((4-chloro-2-( L/'-(3-
chloropropyl)ureidomethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (frans)-1
-((4-chloro-2-( L/' -(2-fluoro-6-
trifluoromethylphenyl)ureidomethyl)phenoxy)methyl)carb
onyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((3-fluorophenyl)
carbonylaminomethyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(
L/'-(2-(ethoxycarbonyl)ethyl)ureidomethyl)phenoxy)-
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(2S)-1-((4-chloro-
2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((2,5-di(trifluoromethyl)phenyl
)
carbonylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; and
(fraps)-1-((4-chloro-2-( L/'-(2-
(phenyl)cyclopropyl)ureidomethyl)phenoxy)methyl)carbon
yl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine. A more
preferred group of compounds in this subclass group of
compounds are those compounds wherein: R1a is one or
more substituents independently selected from the
group consisting of alkyl and hydroxyalkyl; R2 is one
or more substituents independently selected from the
group consisting of hydrogen, chloro or fluoro; R3 is
phenyl substituted by one or more substituents
independently selected from the group consisting of
halo, alkyl, alkoxy, formyl, nitro,
cycloalkylaminoalkyl, hydroxyalkyl, amino,
alkylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, hydroxyamidino, ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyljglycinamido,
alaninamido, and heterocyclylalkyl. Preferred
compounds within this more preferred group of
compounds in this subclass group of compounds are
selected from the group consisting of the following
compounds: (frans)-1-((4-
chloro-3-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (
ans
)-1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbony
l-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(fra/7s)-1-((4-chloro-2-
(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(2R,5S)-1-((4-chloro-2-(aminocarbonyl) phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; 



(2
S,5R)-1-((4-bromo-3,5-dimethoxyphenoxy)methyl)carbonyl
-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(2R,5S)-1-
((3-hydroxy-5-methylphenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine;
(2S,5f?)-1-((4-nitro-3-
formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(2R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4
- fluorobenzyl)piperazine; 4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)
methyl)carbonyl-2-(2-hydroxyethyl)piperazine;
(trans)-4-
(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2
,5- dimethylpiperazine; (2f?,5S)-4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-2,5-
dimethylpiperazine; (
^ra/7s)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbo
nyl-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
(2f?,5S)-1-((4-chloro-
3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
(2f?,5S)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-(2-hydroxyethyl)-5-
methylpiperazine;
(2f?,6f?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methy
l) carbonyl-2,6- dimethylpiperazine;
(frans)-1-((4-chloro-2-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-
2-methyl-4- (4- fluorobenzyl)piperazine;
(2f?,5S)-1-((4-chloro-3-
(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (
raps)-1-((4-chloro-2-(1-hydroxyethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(aminomethyl)phenoxy)methyl)car
bonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-
chloro-2-(ureidomethyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (
aps)-1-((4-chloro-2-aminophenoxy)methyl) carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;1-((4-chloro-2-
(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-flu
orobenzyl) piperazine;
(frans)-4-(4-fluorobenzyl)-1-((2-acetylamino-
4-chlorophenoxy)methyl)carbonyl-2,5-
dimethylpiperazine; ( trans)-!
-((4-chloro-2-(propylcarbonylamino)phenoxy)methyl)carb
onyl-2, 5-dimethyl-4- (4-fluorobenzyl)piperazine;
(frans)-1-((4-
chloro-2-(methoxymethylcarbonylamino)phenoxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(2-
(methoxycarbonyl)ethylcarbonylamino)phenoxy)-
methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; {trans)-1-((4-ch
loro-2-(2-
(ethoxycarbonyl)ethylcarbonylamino)phenoxy)methyl)carb
onyl-2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(methylsulfonylamino)phenoxy)methyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(bromomethylcarbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(2R)-1-((4-chloro-2-(glycinamido)
phenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; (trans)-! -((4-chloro-2-(( L/
-methylglycinamido)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (
^ans)-1-((4-chloro-2-(alaninamido)phenoxy)methyl)carbo
nyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-! -({4-
chloro-2-((aminocarbonyl)glycinamido)phenoxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)-1-((4-chloro-2-
((aminocarbonyl)(methyl)glycinamido)phenoxy)methyl)car
bonyl- 2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(^ans)-1-((4-chloro-2-(
L/'-ethyluredio)phenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (trans)-!
-((4-chloro-2-(ethylcarbonylamino)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-amino-5-nitrophenoxy)methyl)car
bonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine,
dihydrochforide salt; (frans)-1-((4-chloro-2-
(((ethyl)
amino)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-(((diethyl)amino)
methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-(((cyclopropyl)amino)methyl)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-((4-chloro-2-(((dimethyl)amino)methyl)phenoxy)methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans
)-1-((4-chloro-2-(((methyl)amino)methyl)phenoxy)methyl
)carbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-
chloro-2-((amino)methyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((4- methylpiperazin-1
-yl)methyl)phenoxy)methyl)carbonyl-2,5- dimethyl-4-(4-
fluorobenzyl)piperazine; (frans)-1-((4-chloro-2-
((piperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine;
(trans)-1-((4-chloro-2-
(ethylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine;
(frans)-1-((4-chloro-2-(1-(methylamino)ethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (frans)-1-((4-chloro-2-(1
-(methylsulfonyl)(methyl)aminoethyl)
phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
(2f?)-1-((4-chloro-2-((piperazin-1
-yl)methyl)phenoxy)methyl) carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; (2f?,5
S)-1-((4-chloro-2-((piperazin-1
-yl)methyl)phenoxy)methyl)carbonyl-2,5- dimethyl-
4-(4-fluorobenzyl)piperazine; (transyi -((A-
chloro-2-((4-f-butoxycarbonylpiperazin-1-yl)methyl)phe
noxy)methyl)
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
(trans )-1-((4-chloro-2-(imidazol-1
-ylmethyl)phenoxy)methyl)carbonyl-2,5- dimethyl-4-(4-
fluorobenzyl)piperazine; (transyi
-((4-chloro-2-(1-(imidazol-1 -yl)ethyl) phenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (
trans)-1-((4-chloro-2-(triazol-1-ylmethyl)phenoxy)meth
yl)carbonyl-2, 5- dimethyl-4-(4-
fluorobenzyl)piperazine; (frans)-1-((4-
chloro-2-(tetrazol-1-ylmethyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)^
-((4-chloro-2-
((morpholin-4-yl)methyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine;
(2R)-1-((4-chloro-2-
aminocarbonylphenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl) piperazine;
1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2-
methyl-4-(4-fluorobenzyl)piperazine; (2R,5S)-1-((4-
chloro-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(2f?)-1-((4-chloro-2-formylphenoxy)methyl)
carbonyl-2-methyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-
((4-chloro-2-(methylaminocarbonyl)phenoxy)methyl)carbo
nyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
((aminocarbonylmethyOaminocarbonyOphenoxyJmethyOcarbon
yl- 2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((2-
aminoethyl)aminocarbonyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((4-
aminocarbonylphenyOaminocarbonyOphenoxyJmethyOcarbonyl
^. -dimethyM- (4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-
(hydroxyamidino)phenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
(^ra/is)-1-((4-chloro-2-acetylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (
rans
)-1-((2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-chloro-2-((
L/'-(trichloromethylcarbonyl)ureido)phenoxy)methyl)car
bonyl- 2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(transy\ -((4-
chloro-2-(L/'-(methoxymethylcarbonyl)glycinamido)pheno
xy)methyl)-
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
and (frans)-1-((4-chloro-2-( L/'-
(ethoxycarbonylaminocarbonyl)glycinamido)phenoxy)methy
l)carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine
The most preferred group of compounds within this
subclass group of compounds are those compounds
wherein R2 is 4-fluoro and R3 is phenyl substituted at
the 4- position with chloro and at the 2-position by
aminocarbonyl, ureido, or glycinamido.; namely, the
compounds selected from the group consisting of the
following compounds: (2f?,5S)-
1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(^ans)-1-((4-chloro-2-
(glycinamido)phenoxy)methyl)carbonyl-2
>5-dimethyl-4-(4- fluorobenzyl) piperazine;
(2/?)-1-((4-chloro-2-(ureido)phenoxy)methyl)
carbonyl-2-methyl-4-(4- fluorobenzyl)piperazine;
(fraps)-1-
((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine;
(2f?,5S)-1-((4-chloro-2-
(ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 



fluorobenzyl)piperazine; and
(2R,5S)-1-((4-chloro-2-(glycinamido)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine. Of the subgroup of compounds
as set forth above, another preferred class of
compounds are those compounds wherein: R4 is -N(R7)-;
R5 is methylene; R6 is -C(O)-; and R7 is selected from
the group consisting of hydrogen, alkyl, aryl,
aralkyl, alkylcarbonyl, alkylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl, and
alkoxycarbonyl. Of this class of compounds, a
preferred subclass of compounds are those compounds
wherein: R 1a is one or more substituents
independently selected from the group consisting of
halo, alkyl, cycloalkyl, cycloalkylaminoalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkenyl,
hydroxyalkynyl, (hydroxy)aralkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, hydroxyalkylthioalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl,
monoalkylureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl,
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, and
heterocyclylalkyl; R2 isone or more substituents
independently selected from the group consisting of
hydrogen and halo; R3 is phenyl optionally substituted
by one or more substituents independently selected
from the group consisting of hydrogen, hydroxy, halo,
alkyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl,
nitro, cyano, aminoalkoxy, cycloalkyl,
cycloalkylaminoalkyl, aralkyl, hydroxyalkyl,
(monoalkylamino)aralkyl, alkoxyalkyl, amino,
monoalkylamino. dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)
aminoalkyl, alkoxycarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl,
(arylsulfonyl)(alkyl)aminoalkyl,
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl,
alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl,
monoalkylaminocarbonyl, monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, (hydroxyalkyl)aminocarbonyl,
dialkylaminocarbonylalkyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyl)glycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl) glycinamido,
(monoaralkylaminocarbonyl)(alkyl)glycinamido,
(monoarylaminocarbonyl) glycinamido,
(monoarylaminocarbonyl)(alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl. A
preferred group of compounds in this subclass group of
compounds is that group wherein: R1a isone or more
substituents independently selected from the group
consisting of alkyl, cycloalkyl, hydroxyalkyl,
hydroxyalkenyl, cyanoalkyl, alkoxyalkyl,
monoalkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl,
aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl;
R2 is one or more substituents independently selected
from the group consisting of hydrogen, chloro or
fluoro; R3 is phenyl substituted by one or more
substituents independently selected from the group
consisting of hydroxy, halo, alkyl, alkoxy, formyl,
nitro, cyano, aminoalkoxy, cycloalkylaminoalkyl,
hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl,
amino, monoalkylamino, dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylaminoalkyl,
arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
(cycloalkyalkyl)aminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl, (arylsulfonyl)
(alkyl)aminoalkyl carboxy, alkoxycarbonyl,
alkylcarbonyl, (hydroxyalkoxy) carbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl,
(aminoalkyl)aminocarbonyl,
(hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl) glycinamido,
(alkoxycarbonylaminoalkylcarbonyl)glycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl) glycinamido,
(monoarylaminocarbonyl)glycinamido,
(monoarylaminocarbonyl) (alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl. A
more preferred group in this subclass group of
compounds are those compounds wherein:R1a is one or
more substituents independently selected from the
group consisting of alkyl and hydroxyalkyl; R2 is one
or more substituents independently selected from the
group consisting of hydrogen, chloro or fluoro; R3 is
phenyl substituted by one or more substituents
independently selected from the group consisting of
halo, alkyl, alkoxy, formyl, nitro,
cycloalkylaminoalkyl, hydroxyalkyl, amino,
alkylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, hydroxyamidino, ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyl)glycinamido,
alaninamido, and heterocyclylalkyl. An even more
preferred group of compounds in this subclass group of
compounds are those compounds wherein R2 is 4-fluoro
and R3 is phenyl substituted at the 4-position with
chloro and optionally substituted at the 2-position by
aminocarbonyl, ureido, or glycinamido. Preferred
compounds in this group selected from the group
consisting of the following compounds: (
fra/7s)-1-((4-chlorophenylamino)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine
1-((4-chloro-2-(aminocarbonyl)
phenylamino)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; and
1-((4-chlorophenylamino)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; Of the subgroup of compounds
as set forth above, another preferred class of
compounds are those compounds wherein: R4 is -
C(R8)2-; R5 is methylene; R6 is - C(O)-; andeach R8 is
independently selected from the group consisting of
hydrogen, alkyl, amino, monoalkylamino, dialkylamino,
alkylcarbonylamino, cycloalkylcarbonylamino,
cycloalkylalkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, arylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl,
alkoxycarbonylaminoalkyl,
heterocyclylcarbonylaminoalkyl, arylsulfonylamino,
alkylsulfonylaminoalkyl, ureido, monoalkylureido,
monohaloalkylureido, ureidoalkyl,
monoalkylureidoalkyl, monohaloalkylureidoalkyl,
aminoalkyl, monoalkylaminoalkyl, and
dialkylaminoalkyl. A preferred subclass of compounds
of this class of compounds are those compounds
wherein: 



R 1a is one or more substituents independently
selected from the group consisting of halo, alkyl,
cycloalkyl, cycloalkylaminoalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl,
(hydroxy)aralkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, hydroxyalkylthioalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl,
monoalkylureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl,
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, and
heterocyclylalkyl; R2 is one or more substituents
independently selected from the group consisting of
hydrogen and halo; R3 is phenyl optionally substituted
by one or more substituents independently selected
from the group consisting of hydrogen, hydroxy, halo,
alkyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl,
nitro, cyano, aminoalkoxy, cycloalkyl,
cycloalkylaminoalkyl, aralkyl, hydroxyalkyl,
(monoalkylamino)aralkyl, alkoxyalkyl, amino,
monoalkylamino, dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl) aminoalkyl,
(cycloalkyalkyl)aminoalkyl,alkoxycarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl,
(arylsulfonyl)(alkyl)aminoalkyl,
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl,
alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl,
monoalkylaminocarbonyl, monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl, (aminoalkyl)
aminocarbonyl, (hydroxyalkyl)aminocarbonyl,
dialkylaminocarbonylalkyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl)glycinamido,
(monoarylaminocarbonyl) glycinamido,
(monoarylarninocarbonyl)(alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl. A
preferred group of compounds within this preferred
subclass of compounds are those compounds wherein: R
1a is one or more substituents independently selected
from the group consisting of alkyl, cycloalkyl,
hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl,
monoalkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl,
aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl;
R2 is one or more substituents independently selected
from the group consisting of hydrogen, chloro or
fluoro; R3 is phenyl substituted by one or more
substituents independently selected from the group
consisting of hydroxy, halo, alkyl, alkoxy, formyl,
nitro, cyano, aminoalkoxy, cycloalkylaminoalkyl,
hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl,
amino, monoalkylamino, dialkylamino, monoaralkylamino,
alkylcarbonylamino, alkenylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino,
heterocyclylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,alkoxycarbonylalkylcarbonylam
ino, alkylsulfonylamino, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylaminoalkyl,
arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
(cycloalkyalkyl)aminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl, (arylsulfonyl)
(alkyl)aminoalkyl, carboxy, alkoxycarbonyl,
alkylcarbonyl, (hydroxyalkoxy) carbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyljaminocarbonyl,
(aminoalkyl)aminocarbonyl,
(hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido,
monoalkylureido, monoarylureido, monoaralkylureido,
(monoalkyl)(monoaryl)ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monoarylureidoalkyl, monoaralkylureidoalkyl,
monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonylXalkyl) glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl)glycinamido,
(monoarylaminocarbonyl) glycinamido,
(monoarylaminocarbonyl)(alkyl)glycinamido,
alaninamido, heterocyclyl and heterocyclylalkyl. A
more preferred group of compounds within this subclass
of compounds are those compounds wherein: R1a is one
or more substituents independently selected from the
group consisting of alkyl and hydroxyalkyl; R2 is one
or more substituents independently selected from the
group consisting of hydrogen, chloro or fluoro; R3 is
phenyl substituted by one or more substituents
independently selected from the group consisting of
halo, alkyl, alkoxy, formyl, nitro,
cycloalkylaminoalkyl, hydroxyalkyl, amino,
alkylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl,
aminocarbonyl, monoalkylaminocarbonyl,
monoarylaminocarbonyl,
(aminocarbonylalkyl)aminocarbonyl,
(aminoalkyl)aminocarbonyl, hydroxyamidino,ureido,
(haloalkylcarbonyl)ureido, ureidoalkyl, glycinamido,
monoalkylglycinamido, aminocarbonylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylaminoalkylcarbonyOglycinamido,
alaninamido, and heterocyclylalkyl. An even more
preferred group of compounds of this subclass group of
compounds are those compounds wherein: R2 is 4-fluoro;
R3 is phenyl substituted at the 4-position with chloro
and optionally substituted at the 2- position by
aminocarbonyl, ureido, or glycinamido; and one R8 is
hydrogen and the other R8 is selected from the group
consisting of amino, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino,
alkoxycarbonylamino, alkylsulfonylamino,
arylcarbonylamino, alkoxycarbonylalkylcarbonylamino,
alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl,
alkoxycarbonylaminoalkyl,
heterocyclylcarbonylaminoalkyl, arylsulfonylamino,
alkylsulfonylaminoalkyl, ureido, monoalkylureido,
monohaloalkylureido, ureidoalkyl,
monoalkylureidoalkyl, monohaloalkylureidoalkyl, and
aminoalkyl. Preferred compounds in this even more
preferred group are those compounds selected from the
group consisting of the following compounds:
(frans)-1-(2-(4-chlorophenyl)-3-(methylsulfonylamino)p
ropyl) carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; {trans
)-1-(2-(4-chlorophenyl)-3-(acetylamino)propyl)carbonyl
-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-
(methylsulfonylamino)ethyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-(acetylamino)
ethyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ( trans)-!
-(2-(4-chlorophenyl)-2-(amino)ethyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-
2-(ureido)ethyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-3-(ureido)propyl)carbony
l-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(^ans)-1-(2-(4-
chlorophenyl)-3-(amino)propyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(frans)-1-(2-(4-chlorophenyl)-3-(f-
butoxycarbonylamino)propyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine; (fra
s)-1-(2-(4-chlorophenyl)-2-
((ethoxycarbonylmethylcarbonylamino)ethyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-
(L/'-iso-propylureido)ethyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
(fraps)-1-(2-(4-chlorophenyl)-2-( L/'-(2-
chloroethyl)ureido)ethyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-((2-
nitrophenyl)carbonylamino)ethyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-((4-
methoxyphenylmethyl)carbonylamino)ethyl)carbonyl-2,5-d
imethyl-4-(4- 



fluorobenzyl)piperazine;
(fra/?s)-1-(2-(4-chlorophenyl)-2-
((2,4-dinitrophenyl)sulfonylamino)ethyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-2-
(cyclopropylcarbonylamino)ethyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;
(fra/7s)-1-(2-(4-chlorophenyl)-2-((2-
cyclopropylethyl)carbonylamino)ethyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(^ra/7s)-1-(2-(4-chlorophenyl)-3-
((2-methylpropyl)carbonylamino)propyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-3-
(cycloppentylcarbonylamino)propyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine;
(^rans)-1-(2-(4-chlorophenyl)-3-(/\/'-
(f-butyl)ureido)propyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
(^a/?s)-1-(2-(4-chlorophenyl)-3-( L/'-
(ethyl)ureido)propyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-(2-(4-chlorophenyl)-3-( L/'-(3-choropropyl)
ureido)propyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; and
(frans)-1-(2-(4-chlorophenyl)-3-((morpholin-4-yl)
carbonylamino)propyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine. Of the
compounds of formula (Ia), another preferred group of
compounds are those compounds wherein: R3 isa
heterocyclic ring system substituted by one or more
substituents independently selected from the group
consisting of hydrogen, hydroxy, halo, alkyl,
alkylsufonyl, arylsulfonyl, alkoxy, hydroxyalkoxy,
haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl,
alkynyl, aryl, aralkyl, amino, monoalkylamino,
dialkylamino, monoarylamino, monoaralkylamino,
alkylcarbonylamino, alkoxycarbonylamino,
alkenylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino, haloalkylcarbonylamino,
alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino,
(alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl) aminoalkyl,
alkoxycarbonylaminoalkyl, carboxy, alkoxycarbonyl,
aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
guanidino, ureido, monoalkylureido, ureidoalkyl,
monoalkylureidoalkyl, and glycinamido. Of this group
of compounds, a preferred subgroup of compounds is
that group of compounds wherein: R4 is -O-, - N(R7)-
or -C(R8)-; R5 is an alkylene chain; R7 is selected
from the group consisting of hydrogen, alkyl, aryl,
aralkyl, alkylcarbonyl, alkylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl, and
alkoxycarbonyl; and each R8 is independently selected
from the group consisting of hydrogen, alkyl, aryl,
aralkyl, hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl,
amino, monoalkylamino, dialkylamino,
alkylcarbonylamino, cycloalkylcarbonylamino,
cycloalkylalkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, arylcarbonylamino,
alkoxycarbonylalkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino,
(aralkylcarbonyl)(alkyl)amino,
alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl,
alkoxycarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl,
aralkylcarbonylaminoalkyl,
heterocyclylcarbonylaminoalkyl,
(aralkylcarbonyl)(alkyl)aminoalkyl,arylsulfonylamino,
alkylsulfonylaminoalkyl, ureido, monoalkylureido,
monohaloalkylureido, dialkylureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
monohaloalkylureidoalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl, and
dialkylaminocarbonylalkyl. Of this subgroup of
compounds, a preferred class of compounds are those
compounds wherein: R4 is -O-; R5 is methylene; and R6
is -C(O)-. Of this class of compounds, a preferred
subclass group of compounds are those compounds
wherein: R1a is one or more substituents independently
selected from the group consisting of halo, alkyl,
cycloalkyl, cycloalkylaminoalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl,
(hydroxy)aralkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, alkoxyalkyl,
aralkoxyalkyl, alkylthioalkyl, hydroxyalkylthioalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl,
monoalkylureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl,
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, and
heterocyclylalkyl; and R2 is one or more substituents
independently selected from the group consisting of
hydrogen and halo. A preferred group of compounds in
this preferred subclass group of compounds are those
compounds wherein R3 is selected from the group
consisting of azepinyl, acridinyl, benzimidazolyl,
benzothiazolyl, benzoxazolyl, benzopyranyl,
benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl, carbazolyl, cinnofinyl,
decahydroisoquinolyl, dioxolanyl, furyl, isothiazolyl,
quinuclidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, isothiazolidinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, indanyl, indolizinyl,
isoxazolyl, isoxazolidinyl, morpholinyl,
naphthyridinyl, oxadiazolyl, octahydroindolyl,
octahydroisoindolyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl,
oxazolyl, oxazolidinyl, piperidinyl, piperazinyl, 4-
piperidonyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridinyl, purinyl, pyrrolyl,
pyrrolidinyl, pyrazolyl, pyrazolidinyl, pyridinyl,
pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl,
quinoxalinyl, quinolinyl, quinuclidinyl,
isoquinolinyl, thiazolyl, thiazolidinyl, thiadiazolyl,
triazolyl, tetrazolyl, tetrahydrofuryl,
tetrahydropyranyl, thienyl, thiamorpholinyl,
thiamorpholinyl sulfoxide, and thiamorpholinyl
sulfone. A more preferred group of compounds in this
preferred subclass of compounds are those compounds
wherein R3 is benzopyranyl, benzopyranonyl,
benzfuranyl, benzofuranonyl, quinolinyl, indolyl,
indolinyl, oxazolyl, imidazolyl, or benzothienyl. A
preferred compound in this more preferred group is
(frans)-1-((benzo[b]pyran-2-on-7-
yloxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine. Another aspect
of the invention is a method of treating edometriosis
in a human female, which method comprises
administering to a human female in need of such
treatment a therapeutically effective amount of a
compound of formula (Ia) as described above.
Preparation of Compounds of The Invention The
following Reaction Schemes are directed to the
preparation of compounds of formula (Ia). It is
understood that those compounds of the invention which
are not specifically prepared in the following
Reaction Schemes may be prepared by similar synthetic
processes with the appropriately substituted starting
materials and reagents. It is also understood that in
the following descriptions, combinations of the
various substituents (e.g. , R1a, R2 and R3
substituents) on the depicted formulae are permissible
only if such combinations result in stable compounds.
For the purposes of convenience only, preparation of
compounds of the invention where R3 is only phenyl are
illustrated below. It is understood that other R3
groups (including other carbocyclic and heterocyclic
ring systems) may be prepared in a similar manner. It
is also understood that during the preparation of the
compounds of the invention, as described below,
additional reactive groups (for example, hydroxy,
amino or carboxy groups) on the intermediate compounds
utilized in the preparation may be protected as needed
by the appropriate protecting group by treating the
intermediate compound prior to the desired reaction
with the appropriate protecting group precursor by
methods known to those of ordinary skill in the art.
The protecting groups may then be removed as desired
by methods known to those of ordinary skill in the
art, for example, by acidic or basic hydrolysis. Such
protecting groups and methods are described in detail
in Greene, T.W. and Wuts, P.G.M., "Protective Groups
in Organic Synthesis", 2ndEdition, 1991, John Wiley &
Sons. Also, dimethylpiperazines can be prepared in an
asymmetric synthesis according to the method outlined
in Mickelson, J.W., Belonga, K.L., Jacobsen, EJ. ,
Journal of Organic Chemistry (1995), Vol. 60, pp.
4177-4123. It should be noted that the only difference
in the two groups of compounds covered by formula (Ia)
and formula (Ib) as described below is the required
substitution of the piperazine ring in the compounds
of formula (Ia). Accordingly, it is understood that,
unless otherwise indicated, the following Reaction
Schemes directed to the preparation of the compounds
of formula (Ib) may be used to prepare compounds of
formula (Ia) . A. Preparation of Compounds of Formula
(C) Compounds of formula (C) are intermediates in the
preparation of the compounds of the invention. They
are prepared according to the following Reaction
Scheme 1 wherein R 1a1 is one or more independently
selected R1a substituents as described above in the
Summary of the Invention for compounds of formula (Ia)
(except that R1a1can not be aminoalkyl or
monoalkylaminoalkyl unless appropriately protected); X
is chloro, bromo or iodo; and R2 is as described above
for compounds of formula (Ia): Reaction Scheme 1 H (A)
(B) (C) 



The compounds of formula (A) and formula (B) are
commercially available, e.g., from Aldrich Chemical
Co. or Sigma Chemical Co., or may be prepared
according to methods known to those of ordinary skill
in the art. In general, the compounds of formula (C)
are prepared by treating a compound of formula (A) in
an organic solvent, such as methylene chloride, with
an equimolar amount of a compound of formula (B). The
reaction mixture is stirred for about 10 to 20 hours
at ambient temperature. The reaction mixture is then
concentrated to afford a residue which is dissolved in
an organic solvent. The compound of formula (C) is
isolated from the solution by standard isolation
techniques, for example, by filtration, concentration
and flash column chromatography.B. Preparation of
Compounds of Formula (Ga) and Formula (Gb) Compounds
of formula (Ga) and formula (Gb) are intermediates in
the preparation of compounds of the invention. They
are prepared as illustrated in the following Reaction
Scheme 2 wherein each R1a1 is independently selected
from the group consisting of alkyl, cycloalkyl,
cycloalkylalkyl, cycloalkylaminoalkyl,
(cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl,
alkynyl, aralkyl, aralkenyl, formylalkyl,
hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl,
(hydroxy) aralkyl, (hydroxy)cycloalkylalkyl,
mercaptoalkyl, cyanoalkyl,
haloalkylcarbonylaminoalkyl, (alkoxy)aralkyl,
alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthioalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl,
alkoxycarbonylaminoalkyl, hydroxyalkylaminoalkyl,
aryloxyalkylcarbonyloxyalkyl,
alkoxyalkylcarbonyloxyalkyl,
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl,
carboxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, heterocyclyl and
heterocyclylalkyl (except that R1a1can not be
aminoalkyl or monoalkylaminoalkyl unless appropriately
protected):Reaction Scheme 2 (D) (E) (F) (F) (F)
Compounds of formula (D) and formula (E) are
commercially available, e.g., from Aldrich Chemical
Co. or Sigma Chemical Co., or may be made from methods
known to those of ordinary skill in the art. In
general, compounds of formula (Ga) and formula (Gb)
are prepared by first treating a compound of formula
(D) in an anhydrous aprotic solvent, such as anhydrous
ether, with an equimolar amount of a compound of
formula (E) in an anhydrous aprotic solvent, such as
anhydrous ether, over a period of time, for example,
over a two hour period. The resulting reaction mixture
is stirred for about 2 to about 4 hours, preferably
for about 3 hours, at ambient temperature. The
compound of formula (F) is isolated from the reaction
mixture by standard isolation techniques, such as
concentration of the product and purification by
vacuum distillation. To a solution of a strong
reducing agent, such as lithium aluminum hydride, in
an anhydrous polar aprotic solvent, such as
tetrahydrofuran, is added the compound of formula (F).
The resulting mixture is stirred at ambient
temperature for about 30 minutes to about 2 hours,
preferably for about 1 hour. The mixture is then
heated toreflux to complete the reaction. Upon
completion, the compound of formula (Ga) is isolated
from the reaction mixture by standard isolation
techniques, such as quenching by water and a mild
base, followed by filtration. Alternatively, to a
solution of formula (F) in a polar protic solvent,
such as absolute ethanol, is added a solid alkaline
metal, such as sodium metal over a period of time,
such as over a 3 hour period. The resulting mixture is
heated to reflux for about 2 to about 4 hours,
preferably for about 3 hours. The compound of formula
(Gb) is distilled from the reaction mixture by the
addition of water to the reaction mixture. The
distillate is then treated with an aqueous acid, such
as hydrochloric acid, to form the salt of the compound
of formula (Gb). Compounds of formula (Ga) and formula
(Gb) may then be treated with compounds of formula (B)
in a manner similar to that described above in
Reaction Scheme 1 to produce compounds of the
invention wherein the relative orientation of the R1a
substituents is fixed. C. Preparation of Compounds of
Formula (Ia) The compounds of formula (Ia) are
compounds of the invention and they are prepared as
illustrated in the following Reaction Scheme 3 wherein
each X is independently chloro or bromo; R1a1is one or
more independently selected R1a substituents as
described above in the Summary of the Invention for
compounds of formula (Ia) (except that R 1a1can not
contain a primary or secondary amine unless
appropriately protected); R2, R4 and R5 are as
described in the Summary of the Invention for
compounds of formula (Ia) (except that R4 and R5 can
not contain a primary or secondary amine unless
adequately protected); and R3a is one or more
substituents independently selected from the group
consisting of hydrogen, hydroxy, hydroxysulfonyl,
halo, alkyl, mercapto, mercaptoalkyl, alkylthio,
alkylsulfinyl, alkylsufonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy,
aryloxy, haloalkyl, formyl, formylalkyl, nitro,
nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl,
cycloalkylalkyl, (hydroxy)cycloalkylalkyl,
cyctoalkylamino, cycloalkylaminoalkyl,
(cycloalkylalkyl)amino, (cycloalkyalkyl)aminoalkyl,
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl,
aralkenyl, hydroxyalkyl, (hydroxy)aralkyl,
hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl,
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl,
aralkoxyalkyl, amino, monoalkylamino, dialkylamino,
monoarylamino, monoaralkylamino, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino,
(alkoxycarbonyl)(alkyl)amino,
alkoxycarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl carboxy,
alkoxycarbonyl,aralkoxycarbonyl, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aralkoxycarbonylalkyl,
alkoxyalkylcarbonyloxyalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino, guanidino,
ureido, monoalkylureido, dialkylureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl
and heterocyclylalkyl; and R4 and R5 are as described
above in the Summary of the Invention: Reaction Scheme
3 (H) (J) (K) (B) (Ia) The compounds of formula (B),
formula (H) and formula (J) are commercially
available, for example, from Aldrich Chemical Co. or
Sigma Chemical Co., or may be prepared according to
methods known to those of ordinary skill in the art.
In general, compounds of formula (Ia) are prepared by
the foregoing Reaction Scheme by first treating a
compound of formula (H) in a polar solvent, such as
methanol, with an equimolar amount of a compound of
formula (J) in an anhydrous polar solvent, such as
anhydrous ether. The resulting reaction mixture is
stirred at ambient temperature for about 5 minutes to
about 24 hours in the presence of an acid-scavenging
base, such as triethylamine. The compound of formula
(K) is then isolated from the reaction mixture by
standard isolation techniques, such as organic phase
extraction, evaporation of solvents and purification
by flash column chromatography.The compound of formula
(K) in an aprotic polar solvent, such as
tetrahydrofuran, is treated with an excess molar
amount of a compound of formula (B) in the presence of
a mild base, such as triethylamine and, optionally, a
catalytic amount of sodium iodide. The resulting
mixture is stirred at ambient temperature for about 1
to 5 days, preferably for about 2 days. The compound
of formula (Ia) is then isolated from the reaction
mixture by standard isolation techniques such as
filtration, concentration of volatiles and
purification by flash column chromatography.
Alternatively, compounds of formula (Ga) and formula
(Gb), as prepared above in Reaction Scheme 2, may be
used in place of compounds of formula (H) in this
Reaction Scheme to produce compounds of the invention
wherein the relative orientation of the R1a
substituents is fixed. D. Preparation of Compounds of
Formula (Ia) Compounds of formula (Ia) are compounds
of the invention and they are prepared as illustrated
in the following Reaction Scheme 4 wherein X is
chloro, bromo or an activated ester; P1 and P2 are
independently nitrogen-protecting groups, such as
tbutoxycarbonyl (P1 can also be hydrogen); R1a, R2, R4
and R5 are as described above in the Summary of the
Invention; R1b is as described above in the Summary of
the Invention for compounds of formula (Ic) and (Id);
and R3a is one or more substituents independently
selected from the group consisting of hydrogen,
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto,
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl,
alkylthioalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl,
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy,
haloalkoxy, cycloalkyl, cycloalkylalkyl,
(hydroxy)cycloalkylalkyl, cycloalkylamino,
cycloalkylaminoalkyl, (cycloalkylalkyl)amino,
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl,
alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl,
(hydroxy)aralkyl, hydroxyalkylthioalkyl,
hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyl,
(alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino,
monoalkylamino, dialkylamino, monoarylamino,
monoaralkylamino, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, hydroxyalkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino,
alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino,
(alkoxycarbonyl)(alkyl)amino,
alkoxycarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aralkoxycarbonylalkyl,
alkoxyalkylcarbonyloxyalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,dialkylaminocarbonylalkyl,
monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino, guanidino,
ureido, monoalkylureido, dialkylureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl
and heterocyclylalkyl: Reaction Scheme 4 (L) (M) 



(N) (O) 4. (Q)Reaction Scheme 4 continued (Ia)
Compounds of formula (L), formula (N)1formula (P) and
formula (J) are commercially available, for example,
from Aldrich Chemical Co. or Sigma Chemical Co., or
may be prepared according to methods known to one of
ordinary skill in the art. Compounds of formula (L)
wherein the R1b substituent contains an un-protected
hydroxy group may be protected with the appropriate
oxygen-protecting group prior to the synthesis of the
compound of formula (M). Removal of the protecting
group may be performed as desired. in general, the
compounds of formula (Ia) are prepared by first
esterifying a compound of formula (L) by treating the
compound with an excess molar amount of a lower
alkanol, preferably methanol, in the presence of an
acid, preferably hydrochloride gas, at about 0cC to
ambient temperature. The resulting mixture is then
stirred at about 0C to reflux temperature, preferably
at ambient temperature, for about 4 hours to about 18
hours. The mixture is then concentrated by removal of
solvents to produce the compound of formula (M) . To a
solution of the compound of formula (M) in an organic
solvent, such as methanol, at about O0C to ambient
temperature, is added an excess molar amount of a
compound of formula (N), and then treated with a mild
acid, such as acetic acid, and stirred at ambient
temperature for about 2 hours to about 4 hours,
preferably for about 3 hours, to form an intermediate
imine. The imine is then reduced in situ by treatment
with a reducing agent, such as sodium
cyanoborohydride, to produce a compound of formula(O),
which is isolated from the reaction mixture by
Standard isolation techniques, such as filtration and
purification by flash column chromatography. To a
solution of a compound of formula (P) in a polar
aprotic solvent, such as anhydrous tetrahydrofuran, is
added an acid scavenging mild base, such as
Nmethylmorpholine, followed by the addition of an acid
coupling reagent, such as isobutylchloroformate. The
resulting mixture is stirred at about 0C to ambient
temperature for about 15 minutes to about 2 hours,
preferably for about 15 minutes at 00C and then for
about an hour at ambient temperature, to form an
intermediate active ester of the compound of formula
(P). The intermediate is then treated in situ with a
compound of formula (O) in anhydrous polar aprotic
solvent, such as anhydrous tetrahydrofuran and the
resulting mixture is stirred at ambient temperature
for about 10 hours to about 24 hours, preferably for
about 15 hours. The compound of formula (Q) is
isolated from the reaction mixture by standard
isolation techniques, such as concentration, organic
phase separation and purification by flash column
chromatography. The compound of formula (Q) in an
aprotic solvent, such as methylene chloride, at about
00C, is then treated with a strong organic acid, such
as trifluoroacetic acid for a period of about 2 to
about 4 hours, preferably for about 2 hours, to remove
the protecting group on the nitrogen atom, followed by
spontaneous cyclization to form the compound of
formula (R), which is isolated from the reaction
mixture by standard isolation techniques, such as
neutralization with a mild base, filtration and
concentration. The compound of formula (R) in an
anhydrous polar aprotic solvent, such as anhydrous
tetrahydrofuran, at about O0C is treated with a strong
reducing agent, such as lithium aluminum hydride. The
resulting mixture is then heated to reflux for about
12 hours to about 24 hours, preferably for about 15
hours. The mixture is then cooled to ambient
temperature and the reaction quenched with water,
followed by aqeous base, preferably aqueous potassium
hydroxide. The resulting mixture is allowed to stir at
ambient temperature for about 30 minutes to an hour.
The compound of formula (S) is then isolated from the
reaction mixture by filtration and concentration. The
compound of formula (S) in a polar aprotic solvent,
such as methylene chloride, in the presence of excess
amount of an acid scavenging base, such as
triethylamine, is added a slighly excess molar amount
of a compound of formula (J) in a polar aprotic
solvent, such as methylene chloride. The resulting
mixture is stirred at ambient temperature for about 15
minutes to about 1 hour, preferably for about 15
minutes. The compound of formula (Ia) is then isolated
from the reaction mixture by standardisolation
techniques, such as extraction, concentration and
flash column chromatography. E. Preparation of
Compounds of Formula (Ib) Compounds of formula (Ib)
are prepared as illustrated below in Reaction Scheme 5
where X is chloro or bromo; R1b is as described above
in the Summary of the Invention for R 1a of compounds
of formula (Ia) and hydrogen; and R2 is as described
above in the Summary of the Invention for compounds of
formula (Ia); R3a is one or more substituents
independently selected from the group consisting of
hydrogen, halo, alkyl, alkoxy, aryloxy, haloalkyl,
formyl, nitro, cyano, aralkoxy, haloalkoxy,
cycloalkyl, alkenyl, alkynyl, aryl, aralkyl,
aralkenyl, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl,
aralkoxyalkyl, amino, monoalkylamino, dialkylamino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
cycloalkylaminoalkyl, carboxy, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, carboxyalkyl,
alkoxycarbonylalkyl, aryloxycarbonylalkyl,
aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, aminocarbonylalkyl,
monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, arylsulfonyl,
hydroxyalkoxy, aminoalkoxy, (monoalkylamino)aralkyl,
aminoalkylamino, heterocyclylamino,
alkenylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino, heterocyclylcarbonylamino,
haloalkylcarbonylamino, alkoxyalkylcarbonylamino,
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino,
arylcarbonylaminoalkyl,
alkoxycarbonylalkylcarbonylaminoalkyl,
alkylsulfonylaminoalkyl,
(alkylsulfonyl)(alkyl)aminoalkyl,
arylsulfonylaminoalkyl, (arylsulfonyl)
(alkyl)aminoalkyl, heterocyclylaminoalkyl,
(hydroxyalkoxy)carbonyl,
(aminocarbonylalkyl)aminocarbonyl,
(monoalkylaminocarbonylalkyl) aminocarbonyl,
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)
aminocarbonyl, (aminoalkyl)aminocarbonyl,
(hydroxyalkyl)aminocarbonyl,
dialkylaminocarbonyloxyalkyl, monoarylureido,
monoaralkylureido, monohaloalkylureido,
(monoalkyl)(monoaryl)ureido, diarylureido,
(haloalkylcarbonyl)ureido, monoarylureidoalkyl,
monoaralkylureidoalkyl, monohaloalkylureidoalkyl,
(haloalkyl)(alkyl)ureidoalkyl,
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido,
monoalkylglycinamido,
(alkoxyalkylcarbonyl)glycinamido,
aminocarbonylglycinamido,
(aminocarbonyl)(alkyl)glycinamido,
(alkoxycarbonylalkylcarbonyl)(alkyl) glycinamido,
(alkoxycarbonylaminoalkylcarbonyljglycinamido,
arylcarbonylglycinamido,
(arylcarbonyl)(alkyl)glycinamido,
(monoaralkylaminocarbonyl)glycinamido,
(monoaralkylaminocarbonyl)(alkyl) glycinamido,
(monoarylaminocarbonyl)glycinamido,
(monoarylaminocarbonyl) (alkyl)glycinamido,
glycinamidoalkyl, alaninamido,monoalkylalaninamido,
alaninamidoalkyl, heterocyclyl and heterocyclylalkyl;
and R4a is O- or -N(R7a)- where R7a is hydrogen,
alkyl, aryl or aralkyl: ReactionScheme 5 (T) (Ib)
Compounds of formula (U) are commercially available,
for example, from Aldrich Chemical Co. or Sigma
Chemical Co., or may be prepared according to methods
known to those of ordinary skill in the art. Compounds
of formula (T) may be prepared according to the
methods described herein for compounds of formula (C)
or for compounds of formula (K), or by acylating the
compounds of formula (C) as prepared herein by
standard methods known to those of ordinary skill in
the art. In general, the compounds of formula (Ib) are
prepared by the foregoing Reaction Scheme by first
treating a compound of formula (T) in an anhydrous
aprotic solvent, such as anhydrous dimethylformamide,
with a slightly excess molar amount of a compound of
formula (U) in the presence of a mild base, such as
potassium carbonate. The resulting mixture is stirred
at about 50cC for about 10 hours to about 24 hours,
preferably for about 15 hours. The compound of formula
(Ib) is then isolated from the reaction mixture by
standard isolation techniques, such as extraction,
filtration and precipitation. F. Preparation of
Compounds of Formula (Ib) Compounds of formula (Ib)
may also be prepared as illustrated in the following
Reaction Scheme 6 where X is chloro, bromo or an
activated ester; P1 is a nitrogenprotecting group,
such as t- butoxycarbony; R1b is as described above in
the Summary of the Invention for compounds of formula
(Ic) and formula (Id); R2a is as described above in
the Summary of the Invention for R2 in compounds of
formula (Ic) except that R2a can not be formyl or
formylalkyl; R3a is one or more substituents
independently selected from the group consisting of
hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl,
mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl,
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl,
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy,
haloalkoxy, cycloalkyl, cycloalkylalkyl,
(hydroxy)cycloalkylalkyl, cycloalkylamino,
cycloalkylaminoalkyl, (cycloalkylalkyl)amino,
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl,
alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl,
(hydroxy)aralkyl, hydroxyalkylthioalkyl,
hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyl,
(alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino,
monoalkylamino, dialkylamino, monoarylamino,
monoaralkylamino, aminoalkyl, monoalkylaminoalkyl,
dialkylaminoalkyl, hydroxyalkylaminoalkyl,
monoarylaminoalkyl, monoaralkylaminoalkyl,
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino,
alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino,
(alkoxycarbonyl)(alkyl)amino,
alkoxycarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aralkoxycarbonylalkyl,
alkoxyalkylcarbonyloxyalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino, guanidino,
ureido, monoalkylureido, dialkylureido, ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl
and heterocyclylalkyl; and R4a is -O- or -N(R7a)-
where R7a is hydrogen, alkyl, aryl or aralkyl:Reaction
Scheme 6 Compounds of formula (U) and formula (N) are
commercially available, for example, from Aldrich
Chemical Co. or Sigma Chemical Co., or may be prepared
according to methods known to those of ordinary skill
in the art. Compounds of formula (V) may be prepared
according to the method described above for compounds
of formula (K) in Reaction Scheme 3. 



In general, compounds of formula (Ib) as prepared in
the foregoing Reaction Scheme 6 are prepared by first
treating a compound of formula (U) in an aprotic
solvent, such as dimethylformamide, at about 00C, with
a strong base, such as potassium hexamethyldisilazide,
to deprotonate the compound. The resulting mixture is
stirred for about 20 minutes to an hour, preferably
for about 20 minutes, at about 00C. An equimolar
amount of a compound of formula (V) in an aprotic
solvent, such as dimethylformamide is then added to
the mixture and the resulting mixture is stirred at
ambient temperature for about 1 to 24 hours,
preferably for about 2 hours. The compound of formula
(W) is then isolated from the reaction mixture by
standard isolation techniques, such as extraction and
concentration. The P1 protecting group is then removed
from the compound of formula (W) to form a compound of
formula (K) by standard amine-deprotecting procedures,
such as treating the compound of formula (W) with a
strong acid, such as trifluoroacetic acid.To a
solution of the compound of formula (K) in a polar
solvent, such as methanol, at about 00C to ambient
temperature, was added an excess molar amount of a
compound of formula (N) , and then treated with a mild
acid, such as acetic acid, and stirred at ambient
temperature for about 2 hours to about 4 hours,
preferably for about 3 hours, to form an intermediate
imine. The imine is then reduced in situ by treatment
with a reducing agent, such as sodium
cyanoborohydride, to produce a compound of formula
(Ib), which is isolated from the reaction mixture by
standard isolation techniques, such as filtration and
purification by flash column chromatography. G.
Preparation of Compounds of Formula (Ib) Compounds of
formula (Ib) may also be prepared as illustrated in
the following Reaction Scheme 7 where R 1b is as
described above in the Summary of the Invention for
compounds of formula (Ic) and formula (Id); and R2 is
as described above in the Summary of the Invention for
the compounds of formula (Ib); and R3a is one or more
substituents independently selected from the group
consisting of hydrogen, hydroxy, hydroxysulfonyl,
halo, alkyl, mercapto, mercaptoalkyl, alkylthio,
alkylsulfinyl, alkylsufonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy,
aryloxy, haloalkyl, formyl, formylalkyl, nitro,
nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl,
cycloalkylalkyl, (hydroxy)cycloalkylalkyl,
cycloalkylamino, cycloalkylaminoalkyl,
(cycloalkylalkyl)amino, (cycloalkyalkyl)aminoalkyl,
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl,
aralkenyl, hydroxyalkyl, (hydroxy)aralkyl,
hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl,
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl,
aralkoxyalkyl, amino, monoalkylamino, dialkylamino,
monoarylamino, monoaralkylamino, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkylaminoalkyl, monoarylaminoalkyl,
monoaralkylaminoalkyl, alkylcarbonylamino,
(alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl,
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino,
(alkoxycarbonyl)(alkyl)amino,
alkoxycarbonylaminoalkyl,
(alkoxycarbonyl)(alkyl)aminoalkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl,
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl,
alkoxycarbonylalkyl, aralkoxycarbonylalkyl,
alkoxyalkylcarbonyloxyalkyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl,
monoarylaminocarbonyl, monoaralkylaminocarbonyl,
aminocarbonylalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl,
monoaralkylaminocarbonylalkyl, amidino, guanidino,
ureido, monoalkylureido, dialkylureido. ureidoalkyl,
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl
and heterocyclylalkyl:Reaction Scheme 7 (X) (Y) (C)
(Ib) Compounds of formula (X) are commercially
available, for example, from Aldrich Chemical Co. or
Sigma Chemical Co., or may be prepared acccording to
methods known to those of ordinary skill in the art.
Compounds of formula (C) may be prepared according to
methods described herein. In general , the compounds
of formula (Ib) prepared by this Reaction Scheme are
prepared by first treating a compound of formula (X)
in an organic solvent, such as toluene, with phosgene
for a period of time from about 1 hour to about 24
hours, preferably for about 2 hours, at reflux
temperature to form the isocyanate of formula (Y),
which is isolated from the reaction mixture by
standard isolation techniques, such as concentration
and filtration. The compound of formula (Y) in an
anhydrous aprotic polar solvent, such as
tetrahydrofuran, is then treated with an equimolar
amount of a compound of formula (C). The resulting
mixture is stirred at ambient temperature for about 10
hours to about 48 hours, preferably for about 20
hours. The compound of formula (Ib) is then isolated
from the reaction mixture by standard isolation
techniques, such as concentration and evaporation of
solvents. In addition to the foregoing Reaction
Schemes 1 through 7, other compounds of invention may
be made by reactions known to one skilled in the art.
For example, a compound of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, wherein at least one R1a
substituent or at least one R 1b substituent is
selected from the group consisting of hydroxyalkyl,
hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl,
(hydroxy)cycloalkylalkyl, hydroxyalkylthioalkyl, and
hydroxyalkylaminoalkyl, may be dissolved in an aprotic
polar solvent, such as methylene chloride, in the
presence of a mild acid scavenging base and then
treatedwith a slightly excess molar amount of a
sulfonyl halide, such as sulfonyl chloride, to form an
intermediate compound containing a sulfonate leaving
group. The compound may then be dissolved in an
anhydrous aprotic solvent, such as dimethylformamide,
and treated, in the presence of a mild base, with the
appropriate nucleophilic reagent to form compounds of
formula (Ia), or any appropriately substituted
starting material or intermediate thereof, wherein the
R1a substituent or the R1b substituent (depending on
the nucleophilic reagent utilized) may be selected
from the group consisting of heterocyclylalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl,
cycloalkylamino, cyanoalkyl,
(cycloalkylalkyl)aminoalkyl, or hydroxyalkylthioalkyl.
Alternatively, a compound of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, which contains a hydroxy group,
such as hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl,
(hydroxy) aralkyl, (hydroxy) cycloalkylalkyl,
hydroxyalkylthioalkyl, and hydroxyalkylaminoalkyl, may
be treated with a mild oxidizing agent, such as oxalyl
chloride, which is dissolved in an inert organic
solvent, such as methylene chloride, to which DMSO is
added over a period of time at about -600C to about
O0C, preferably at about -500C. The reaction mixture
is stirred at about -600C to about O0C for about 15
minutes to about an hour, preferably for about 15
minutes, and then a mild base, such as triethylamine,
is added to the mixture. The mixture is allowed to
gradually warm to ambient temperature, at which point
the oxidized compound (i.e., the corresponding
aldehyde) of formula (Ia), or any appropriately
substituted starting material or intermediate thereof,
is isolated from the reaction mixture by standard
isolation techniques. Alternatively, a compound of
formula (Ia), or any appropriately substituted
starting material or intermediate thereof, which
contains an aldehyde or a ketone group, such as
formyl, alkylcarbonyl or alkylcarbonylalkyl, may be
treated with the appropriate organometallic reagent,
such as an organomagnesium or organolithium, under
standard Grignard synthesis reaction conditions to
form the corresponding hydroxysubstituted compounds.
Alternatively, a compound of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, which contains a hydroxy group,
such as hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl,
(hydroxy) aralkyl, (hydroxy)cycloalkylalkyl,
hydroxyalkylthioalkyl, and hydroxyalkylaminoalkyl, in
an anhydrous polar solvent, such as anhydrous ether,
in the presence of a strong base, such as sodium
hydride, may be treated with an alkyl halide, such as
methyl iodide, at ambient temperatures, to form the
corresponding alkoxy-substituted
compounds.Alternatively, a compound of formula (Ia),
or any appropriately substituted starting material or
intermediate thereof, wherein at least one R1a
substituent or at least one R1b substituent is formyl
or formylalkyl, may be reacted with a primary or
secondary amine, under the reductive amination
conditions as described above for the preparation of
the compounds of formula (O) or the compounds of
formula (Ib) as prepared in Reaction Scheme 6 to form
the corresponding compounds of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, wherein the R1a substituent or
the R 1b substituent is monoalkylaminoalkyl,
dialkylaminoalkyl, monoaralkylaminoalkyl, or
hydroxyalkylaminoalkyl. Alternatively, a compound of
formula (Ia), or any appropriately substituted
starting material or intermediate thereof, which
contains an ester group, such as an alkoxycarbonyl,
aryloxycarbonyl or aralkoxycarbonyl group, may be
subjected to standard basic hydrolysis conditions, to
form the corresponding compound of formula (Ia), or
any appropriately substituted starting material or
intermediate thereof, which contains an acid group,
i.e. a carboxy group. Alternatively, a compound of
formula (Ia), or any appropriately substituted
starting material or intermediate thereof, wherein R6
is -C(O)- may be reduced to the corresponding compound
of formula (Ia), or any appropriately substituted
starting material or intermediate thereof, wherein R6
is -CH2- by methods known to those of ordinary skill
in the art, for example, by the method described above
for compounds of formula (S). In addition, compounds
of formula (Ia), or any appropriately substituted
starting material or intermediate thereof, wherein R6
is -C(O)- may be converted to a compound of formula
(Ia), or any appropriately substituted starting
material or intermediate thereof, wherein R6 is -C(S)-
by treatment with Lawesson's Reagent under standard
conditions known to those of ordinary skill in the
art. In addition, compounds of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, which contain an unoxidized
sulfur atom may be oxidized with the appropriate
sulfur oxidizing agent according to methods known to
those skilled in the art, such as using hydrogen
peroxide, to produce the corresponding compounds which
contain a sulfinyl or a suffonyl group in place
thereof. Alternatively, compounds of formula (Ia), or
any appropriately substituted starting material or
intermediate thereof, which contain a carboxy group
can be converted to compounds containing the
corresponding amide group by first converting the
carboxy group into an activated ester or mixed
anhydride using, for example, isobutyl chlorofarmate
in the presence of a mild base, such as N-
methylmorpholine, in anaprotic solvent, such as THF,
and then treating the ester with the appropriately
substituted primary or secondard amine in an aprotic
solvent, such as THF. 



Alternatively, compounds of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, which contain a cyano group can
be converted to the compounds containing a
hydroxyamidino group by reaction with the an
hydroxyamine in a polar solvent, such as DMSO. The
hydroxyamine may be prepared in situ by first treating
the hydrochloride salt of the hydoxyamine with a base,
such as triethylamine. Alternatively, of formula (Ia),
or any appropriately substituted starting material or
intermediate thereof, which contain a hydroxy group
may be converted to the compounds containing the
corresponding azide group by treating the compound
with triphenylphosphine and an alkyl azodicarboxylate,
for example diethylazodicarboxylate, in an aprotic
solvent, such as THF1 and then displacing the
activated oxygen so formed with an azide source, such
as diphenylphosphorylazide, in an aprotic solvent,
such as THF. Alternatively, compounds of formula (Ia),
or any appropriately substituted starting material or
intermediate thereof, which contain a -NH2 group or a
-R -NH2 group may be converted to compounds containing
a corresponding -R -N(H)-C(O)- group by reacting the
compound with appropriately substituted acid halide
under standard acylation conditions. Alternatively,
compounds of formula (Ia), or any appropriately
substituted starting material or intermediate thereof,
which contain a acid halide group (-C(O)-X where X is
halo) or an activated ester group can be converted to
compounds containing the corresponding -C(O)-N(H)-
group by reacting the compound with the appropriately
substituted primary or secondardy amine under standard
acylation or amide bond formation conditions.
Alternatively, compounds of formula (Ia), or any
appropriately substituted starting material or
intermediate thereof, which contains an primary or
secondary amine group can be converted to compounds
containing the corresponding aminoalkyl group in a
manner similar to the conversion of formula (M) to
formula (O) in Reaction Scheme 4. In particular, the
amine is reacted with an appropriately substituted
aldehyde to form the intermediate imine, which is then
reduced by treatment with an appropriate reducing
agent, such as sodium cyanoborohydride. Alternatively,
compounds of formula (Ia), or any appropriately
substituted starting material or intermediate thereof,
which contain a primary or secondary amine can be
converted to the compounds containing the
corresponding ureido group by reacting the compound
with phosgene in a manner similar to Reaction Scheme 7
above (in anaprotic solvent) to form the corresponding
isocyanate, which is then reacted with the
appropriately substituted primary or secondary amine.
In addition, all compounds of the invention that exist
in free base form or free acid form may be converted
to their pharmaceutical^ acceptable salts by treatment
with the appropriate inorganic or organic acid, or by
the appropriate inorganic or organic base. Salts of
the compounds of the invention can also be converted
to the free base form or to the free acid form or to
another salt by methods known to those skilled in the
art. The following specific Preparations and Examples
are provided as a guide to assist in the practice of
the invention, and are not intended as a limitation on
the scope of the invention. In the following
Preparation and Examples, all NMR data refers to 1H
NMR spectrum data and is given in the format of
"(multiplicity, number of hydrogens)". The yield of
each of the reactions described herein is expressed as
a percentage of the theoretical yield. PREPARATION 1
Compounds of Formula (C) A. To a solution of
2-methylpiperazine (0.10 g, 1 mmol) in CH2CI 2 (2 ml.)
was added 4- fluorobenzyl bromide (0.125 ml_, 1 mmol).
The resultant mixture was stirred at ambient
temperature. After 15 hours, the mixture was
concentrated in vacuo to afford a solid. This solid
was dissolved in CH2CI2 and washed sequentially with
water, aqueous NaHCO3 solution, then brine. The
organic layer was dried over MgSO4, filtered, and
concentrated to an oil. Purification by flash column
chromatography afforded 0.025 g (12% yield) of
1-(4-fluorobenzyl)-3- methylpiperazine, a compound of
formula (C), as a colorless oil; NMR (CDCI 3) 7.3 (m,
2), 7.0 (m, 2), 3.4 (s, 2), 3.0-2.6 (m, 5), 2.0 (br s,
2), 1.6 (t, 1), 1.0 (d, 3) ppm. B. In a similar
manner, the following compounds of formula (C) were
made:
(2f?,5S)-1-(chloro)acetyl-4-(4-fluorobenzyl)-2,5-
dimethylpiperazine-1-(4- fluorobenzyl)piperazine;
(trans)- 1-(4-fluorobenzyl)-2,5-dimethylpiperazine;
(c/s)-1-(4- fluorobenzyl)-2,3-dimethylpiperazine;
(frans)-1-(4- fluorobenzyl)-2,3-dimethylpiperazine;
and (c/s)-1-(4- fluorobenzyl)-3,5-dimethylpiperazine.
C. In a similar manner, other compounds of formula (C)
are made.PREPARATION2 Compounds of Formula (F) A. To a
solution of ethylene diamine (13 g, 216 mmol) in
anhydrous ether (600 mL) was added 2,3-butanedione
(18.6 g, 216 mmol, in 200 mL anhydrous ether) dropwise
over 2 hours. The resulting mixture was stirred at
ambient temperature. After 3 hours, the clear solution
was concentrated in vacuo to afford a brown oil.
Purification by vacuum distillation afforded 16.6 g
(70% yield) of 5,6-dimethyl-2,3- dihydropyrazine, a
compound of formula (F), as clear, yellow oil; b.p.
600C /16 mm Hg, NMR (CDCI3) 3.3 (br s, 4), 2.1 (s, 6)
ppm. B. In a similar manner, other compounds of
formula (F) are made. PREPARATION3 Compounds of
formula (Ga) A. To a solution of lithium aluminum
hydride (0.36 g, 10 mmol) in anhydrous tetrahydrofuran
(50 mL) was carefully added 5,6-dimethyl-2,3-
dihydropyrazine (1.0 g, 9 mmol, in 10 mL of anhydrous
tetrahydrofuran). The resulting mixture was stirred at
ambient temperature for 1 hour, then heated to reflux.
After the reaction was completed, as determined by
thin layer chromatographic analysis of reaction
mixture, the reaction mixture was cooled to ambient
temperature and quenched by sequential addition of 0.4
mL of water, 0.4 mL of 15% aqueous NaOH solution, then
1.2 mL of water. After brief shaking, the mixture was
filtered through a fritted funnel. Filtrate was
concentrated in vacuo to 0. 92 g (90% yield) of
(c/s)-2,3-dimethylpiperazine, a compound of formula
(Ga), as clear, yellow oil; NMR (CDCI3) 2.7 (m, 4),
2.5 (m, 2), 0.9 (d, 6) ppm. B. In a similar manner,
other compounds of formula (Ga) are made. PREPARATION4
Compounds of formula (Gb) A. To a solution of
5,6-dimethyl-2, 3-dihydropyrazine (2.3 g, 21 mmol) in
absolute ethanol (60 mL) was added sodium metal (6.5
g, 280 mmol) in small portions over a 3 hour period.
The resulting mixture was heated to reflux. After 3
hours at reflux, the product was distilled from the
mixture while 200 mL of water was added gradually to
reaction vessel. The distillate was treated with 1 N
aqueous HCI solution and concentrated in vacuo to
afford a semi-solid. Titration with acetone afforded
0.78 g (20% yield) of (trans)-2,3- dimethylpiperazine,
acompound of formula (Gb), as an orange solid; NMR
(DMSOd 6) 9.8 (br s, 4), 3.5- 3.2 (m, 6), 1.2 (s, 6)
ppm. B. In a similar manner, other compounds of
formula (Gb) are made. PREPARATION 5 Compounds of
Formula (K) A. To a solution of (c/s)-2,6-
dimethylpiperazine (0.115 g, 1.1 mmol) in methanol (35
ml.) was added 4- chlorophenoxyacetyl chloride (0.205
g, 1.0 mmol, in solution of 6 mL of anhydrous ether).
The resulting mixture was stirred at ambient
temperature for 10 minutes and then triethylamine
(0.10 mL, 0.72 mmol) was added. After 30 minutes, the
mixture was concentrated in vacuo to afford an oily
residue. This was taken up in ether and washed with
saturated aqueous NaHCO3 solution, then brine. The
organic layer was separated, dried over MgSO4,
filtered and concentrated in vacuo to afford an oil.
Purification by flash column chromatography afforded
0.202 g (80% yield) of (cis )-1-((4-
chlorophenoxy)methyl)carbonyl-3,5-dimethylpiperazine,
a compound of formula (K), as a clear, colorless oil;
NMR (CDCI3) 7.3 (d, 2), 6.9 (d, 2), 4.7 (d, 1), 4.6
(d, 1), 4.4 (d, 1), 3.8 (d, 1), 2.7 (m, 3) , 2.2 (t,
1), 1.1 (m, 6) ppm. B. In a similar manner, the
following compounds of formula (I) were made:
(3S,5S)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-
dimethylpiperazine; and (3R,5f?)-1-((4-
chlorophenoxy)methyl)carbonyl-3,5-dimethylpiperazine.
C. In a similar manner, other compounds of formula (K)
are made. PREPARATION 6 Compounds of Formula (M) A. A
solution of (2R)-3-benzyloxy-2-( L/
-(Nbutoxycarbonyl)amino) propanoic acid (23 g, 78
mmol, [a] D -4.4 (c = 2, H2O)) in methanol (250 mL)
was cooled to 00C and HCI (g) bubbled into the
solution until saturated. The resulting mixture was
stirred at ambient temperature for 17 hours and then
concentrated in vacuo to afford 17 g (100% yield) of
(2R)-3-benzyloxy-2-aminopropanoic acid methyl ester, a
compound of formula (M), as a white solid; NMR (DMSO-
d 6) 8.7 (br s, 3), 7.4-7.3 (m, 5), 4.5 (q, 2), 4.4
(br s, 1), 3.8 (s, 2), 3.7 (s, 3) ppm. B. In a similar
manner, other compounds of formula (M) are made.
PREPARATION7 Compounds of Formula (O). A solution of
(2R)-3-benzyloxy-2- aminopropanoic acid methyl ester
(19 g, 78 mmol) in methanol (350 mL) under N2 was
cooled to 00C and acetic acid (2 g, pH 2) was added,
followed by the addition of 4-fluorobenzaldehyde, a
compound of formula (N) (12.5 mL, 117 mmol) and sodium
cyanoborohydride (7.3 g, 117 mmol) and 3 A molecular
sieves (15 g). The resulting mixture was stirred at
ambient temperature for 3 hours, then filtered through
Celite (MeOH). The filtrate was concentrated in vacuo
to afford a clear liquid. This was taken up in ethyl
acetate and washed sequentially with 10% aqueous
Na2CO3 solution, water, then brine. The organic phase
was then dried over MgSO4, filtered, and concentrated
in vacuo. Purification by flash column chromatography
on silica gel afforded 14.7 g (60% yield) of (2f?)-3-
benzyloxy-2-( L/-(4-fluorobenzyl)amino)propanoic acid
methyl ester, a compound of formula (O), as a clear,
colorless oil; NMR (CDCI3) 7.4-7.2 (m, 7), 7.0 (dd,
2), 4.5 (d, 2), 3.9-3.5 (m, 8) ppm, MS (LSIMS) 317. 



B. In a similar manner, the following compounds of
formula (O) were made: (2R)-
2-(L/-(4-fluorobenzyl)amino)propanoic acid methyl
ester; (2S)-2-( L/-(4-fluorobenzyl)amino)propanoic
acid methyl ester; (2ft)-2-(
L/-(4-fluorobenzyl)amino)4- methylthiobutanoic acid
methyl ester; (2R)-2-( L/-(4-
fluorobenzyl)amino)-3-methoxypropanoic acid methyl
ester; (2
R)-2-(L/-(4-fluorobenzyl)amino)-3-((2-hydroxyethyl)thi
o) propanoic acid methyl ester; and (2F?)-2-(L/-(4-
fluorobenzyl)amino)-3-methylbutanoic acid methyl
ester. C. In a similar manner, the following compounds
of formula (O) are made: (2S)-2-( L/-(4-fluorobenzyl)
amino)-4-methylthiobutanoic acid methyl ester;
(2S)-2-( L/-(4-fluorobenzyl)amino)-3-methoxypropanoic
acid methyl ester;
(2S)-2(L/-(4-fluorobenzyl)amino)-3-((2-hydroxyethyl)th
io) propanoic acid methyl ester; (2S)-2-( L/-(4-
fluorobenzyl)amino)-3-methylbutanoic acid methyl
ester; (2 f?)-2-(L/-(4-fluorobenzyl)amino)butanoic
acid ethyl ester; (2S)-2-(
L/-(4-fluorobenzyl)amino)butanoic acid ethyl ester;
(2fi)-2-( L/-(4-chlorobenzyl)amino)butanoic acid
methyl ester; (2S)-2-( L/-(4-chlorobenzyl)amino)
butanoic acid methyl ester; (2R)-2-(N-{4-
chlorobenzyl)amino)-4-methylthiobutanoic acid methyl
ester; (2
f?)-2-(L/-(4-chlorobenzyl)amino)-3-methoxypropanoic
acid methyl ester;
(2f?)-2-(L/-(4-chlorobenzyl)amino)-3-((2-
hydroxyethyl)thio)propanoic acid methyl ester; and
(2R)-2- (L/-(4-chlorobenzyl)amino)-3-methylbutanoic
acid methyl ester.D. In a similar manner, other
compounds of formula (O) are made. PREPARATION8
Compounds of Formula (Q) A. To a solution of
L/-f-butoxycarbonyl-D-alanine (5.6 g, 30 mmol, [a]D
+23 (c=2, CH3CO2H)) in anhydrous tetrahydrofuran (150
ml.) under N2 at 00C was added Nmethylmorpholine (3.0
g, 30 mmol), followed by the addition of
isobutylchloroformate (3.7 ml_, 30 mmol) , resulting
in the formation of a white solid. The resulting
suspension was stirred at O0C for 15 minutes, and then
at ambient temperature for 1 hour. A solution of
(2R)-3-benzyloxy-2-( L/-(4- fluorobenzyl)-
amino)propanoic acid methyl ester (7.5 g, 24 mmol, in
50 ml. of anhydrous tetrahydrofuran) was added to the
mixture and the resulting mixture was stirred at
ambient temperature. After 15 hours, the mixture was
filtered through Celite (tetrahydrofuran). The
filtrate was concentrated in vacuo to afford a yellow
liquid, which was dissolved in ethyl acetate, washed
with water and then with brine. The organic phase was
separated then dried over MgSO4, filtered, and
concentrated in vacuo. Purification by flash column
chromatography on silica gel afforded 7.3 g (63%
yield) of (2R)-3-benzyloxy-2-( L/-(4- fluorobenzyl)-
L/-(((1S)-1- (f-butoxy-carbonylamino)
ethyl)carbonyl)amino)propanoic acid methyl ester, a
compound of formula (Q), as a clear oil; NMR (CDCI3)
7.4-7.2 (m, 7), 7.0 (dd, 2), 5.3 (d, 2), 4.9-4,. 3 (m,
5), 4.1-3.7 (m, 4), 1.6 (s, 9), 1.0 (d, 3) ppm. B. In
a similar manner, the following compounds of formula
(Q) were made: (2R)-2-(N- (4-fluorobenzyl)- L/-(((1
S)-i-(f-butoxycarbonylamino)
ethyl)carbonyl)amino)propanoic acid methyl ester;
(2S)-2-
(L/-(4-fluorobenzyl)-L/-(((1S)-1-(fbutoxycarbonylamino
) ethyl)carbonyl)amino)propanoicacid methyl ester;
(2ft)-2-(L/-(4-fluorobenzyl)-L/-(((1R)-
1-(fbutoxycarbonylaminoJethyOcarbonylJaminoJpropanoaic
id methyl ester; (2S)-2-(L/-(4-fluorobenzyl)-L/-
(((1R)-1-(fbutoxycarbonylamino)
ethyl)carbonyl)amino)propanoic acid methyl ester;
(2R)-2-(N-(L-
fluorobenzyl)-L/-(((1S)-i-(f-butoxycarbonylamino)
ethyl)carbonyl)amino)-4-methylthiobutanoicacid methyl
ester; (2R)-2-(L/-(4-fluorobenzyl)-L/-(((1S)-1-(
tbutoxycarbonylamino)
ethyl)carbonyl)amino)-3-methoxypropanoicacid methyl
ester;(2f?)-2-(L/-(4- fluorobenzyl)- L/-(((1S)-I-(N
butoxycarbonylamino)ethyl)carbonyl)amino)- 3-((2-
hydroxyethyl)thio)propanoic acid methyl ester; (2R)-
2-(L/-(4-fluorobenzyl)- L/-(((1S)-I-(N
butoxycarbonylaminoJethylJcarbonylJaminoJ-S-methylbuta
noic acid methyl ester; and
(2R)-2-(/V-(4-fluorobenzyl)- L/-
(((1S)-1-(Nbutoxycarbonylamino)-2-
(ethoxycarbonyl)ethyl)- carbonyl)amino)propanoic acid
methyl ester. C. In a similar manner, other compounds
of formula (Q) are made. PREPARATION9Compounds of
Formula (R) A. To a solution of (2ft)-3-benzyloxy-2-(
L/-(4-fluorobenzyl)- L/- (((1S)-I-(N
butoxycarbonylamino)ethyl)carbonyl)amino) propanoic
acid methyl ester (2.0 g, 4 mmol) in CH2 Cl2 (25 mL)
was cooled to 00C and trifluoroacetic acid (25 mL) was
added dropwise over 2 hours. At the end of the
addition, the ice bath was removed and the mixture was
stirred at ambient temperature. After 2 hours, the
mixture was concentrated in vacuo. The residual yellow
oil was taken up in ethyl acetate and washed with 1 N
aqueous NaHCO3 solution. The organic layer was
separated then dried over MgSO4 , filtered, and
concentrated in vacuo to afford 1.2 g (83% yield) of
(2R 5S)-1-(4-fluorobenzyl)-2-(benzyloxy)methyl-5-
methylpiperazine-3,6- dione, a compound of formula
(R), as a clear oil; NMR (CDCI 3) 7.4-7.2 (m, 7), 7.0
(dd, 2), 5.0 (d, 1), 4.5-4.0 (m, 4), 3.9-3.5 (m, 4),
1.5 (d, 3) ppm, MS (LSIMS) 356. B. In a similar
manner, the following compounds of formula (R) were
made:
(2f?,5S)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine-3,6
- dione; (2S,5S)-1-(4-fluorobenzyl)-2,5-
dimethylpiperazine-3,6-dione; (2 ,5 )-1-(4-
fluorobenzyl)-2,5-dimethylpiperazine-3,6-dione; (2S,5
f?)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine-3,6-dron
e; (2
R,5S)-1-(4-fluorobenzyl)-2-(2-methylthioethyl)-5-
methylpiperazine-3,6-dione; (2R,5S)-1-(4-
fluorobenzyl)-2-(methoxymethyl)-5-methylpiperazine-3,6
-dione; (2R,5S)-1
-(4-fluorobenzyl)-2-((2-hydroxyethyl)thiomethyl)-5-
methylpiperazine- 3,6-dione; (2f?,5S)-1-(4-
fluorobenzyl)-2-(1-methylethyl)-5-methylpiperazine-3,6
-dione; and
(2/?,5S)-1-(4-fluorobenzyl)-2-methyl-5-(ethoxycarbonyl
) methylpiperazine-3,6- dione. C. In a similar manner,
other compounds of formula (R) are made:PREPARATION 10
Compounds of Formula (S) A. To a suspension of
(2R,5S)-1-(4- fluorobenzyl)-2-(hydroxy)methyl-5-
methylpiperazine-3,6-dione (2.0 g, 7.5 mmol) in
anhydrous tetrahydrofuran (50 ml.) under N2 at 00C was
carefully added lithium aluminum hydride (2.2 g, 60
mmol). The resulting suspension was heated to reflux.
After 15 hours, the mixture was cooled to ambient
temperature and carefully quenched with water (2 ml_)
, then 1 N aqueous KOH solution (6 ml_). The resulting
suspension was stirred at ambient temperature for 30
minutes, then filtered through Celite (ethyl acetate).
The filtrate was concentrated in vacuo to afford 1.6 g
(90% yield) of (2R,5S)-1-(4- fluorobenzyl)-2-
(hydroxy)methyl-5- methylpiperazine, a compound of
formula (S), as a white solid; NMR (CDCI3) 7.3 (dd,
2), 7.0 (dd, 2), 4.2-4.0 (m, 2), 3.5 (d, 1) 3.0 (m,
2), 2.7 (m, 2), 1.7 (m, 1), 1.0 (d, 3). B. In a
similar manner, the following compounds of formula (S)
were made: (2f?,5S)-1-(4- fluorobenzyl)-
2,5-dimethylpiperazine; (2S,5S)-1 -(4-fluorobenzyl)-
2,5-dimethylpiperazine; (2f?,5f?)-1-(4-fluorobenzyl)-
2,5-dimethylpiperazine; (2S,5R)-1-(4-fluorobenzyl)-
2,5-dimethylpiperazine; (2f?,5S)-1-(4-fluorobenzyl)-
2-(2-methylthioethyl )-5-methylpiperazine; {2R,5S)-
1-(4-fluorobenzyl)-2-(methoxymethyl)-5-methylpiperazin
e; (2
f?,5S)-1-(4-fluorobenzyl)-2-((2-hydroxyethyl)thiomethy
l)-5- methylpiperazine;
(2f?,5S)-1-(4-fluorobenzyl)-2-(1-
methylethyl)-5-methylpiperazine; and (2R5S)-1-(4-
fluorobenzyl)-2-methyl-5-(ethoxycarbonyl)methylpiperaz
ine. C. In a similar manner, other compounds of
formula (S) are made. PREPARATION 11 Compounds of
formula (W) A. To a solution of 3,4,5-trimethoxyphenol
(2.8 g, 15 mmol) in DMF (60 ml.) at 00C was added
potassium hexamethyldisilazide (32 ml_, 16 mmol, 0.5 M
solution in toluene). The resulting mixture was
stirred at 00C. After 20 minutes, 1- (chloro)acetyl-
4-(f-butoxycarbonyl)piperazine (4.6 g, 15 mmol, in 15
ml. of DMF) was added and the mixture stirred at
ambient temperature. After 2 hours the mixture was
poured into water and extracted with ethyl acetate.
The organic layer was separated, dried over MgSO4,
filtered and concentrated in vacuo to afford 6.5 g
(100% yield) of
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(Nbutoxy
carbonyl) piperazine, a compound of formula (W), as a
yellow solid; NMR (CDCI 3) 7.2 (m, 2), 4.6 (s, 2), 3.8
(m, 9), 3.6 (m, 4), 3.4 (m, 4), 1.5 (s, 9) ppm. B. In
a similar manner, the following compounds of formula
(W) were made: 1-((4-
chlorophenyl)methyl)carbonyl-4-(f-butoxycarbonyl)piper
azine;
(3f?)-1-((4-chlorophenyl)methyl)carbonyl-3-methyl-4-(f
butoxycarbonyl) piperazine;
(3S)-1-((4-chlorophenyl)methyl)
carbonyl-3-methyl-4-(f-butoxycarbonyl)piperazine; and
1-
((4-chlorophenyl)methyl)carbonyl-3-(2-((((4-chlorophen
oxy)methyl)carbonyl)
oxy)ethyl)-4-(f-butoxycarbonyl)piperazine. C. In a
similar manner, other compounds of formula (W) are
made. PREPARATION 12Compounds of formula (Y) A. To a
solution of 4-chlorobenzylamine (0.50 g, 3.5 mmol) in
toluene (15 mL) was added phosgene (7.3 mL, 14 mmol,
1.93 M solution in toluene). The resulting mixture was
stirred at ambient temperature for 15 minutes, then
heated to reflux. After 2 hours at reflux, the mixture
was cooled to ambient temperature and concentrated in
vacuo to afford 0.70 g (100% yield) of
4-chlorobenzylisocyanate, a compound of formula (Y),
as a yellow liquid; NMR (CDCI3) 7.4-7.2 (m, 4), 4.4
(m, 2) ppm. B. In a similar manner, other compounds of
formula (Y) are made. EXAMPLE 1 



Compounds of Formula (Ia) and Formula (Ib) A. To a
solution of (2f?,5S)-1-(4-
fluorobenzyl)-2-(hydroxy)methyl-5-methylpiperazine
(1.6 g, 6.7 mmol) in CH2CI2 (30 mL) was added
triethylamine (excess) and 4- chlorophenoxyacetyl
chloride (1.5 g, 7.4 mmol, dropwise in 10 mL solution
of CH2CI2). The resultant mixture was stirred at
ambient temperature. After 20 minutes, analysis by
analytical TLC showed complete consumption of starting
material had occurred. The mixture was concentrated of
volatiles in vacuo and the residue taken up in CH2CI2.
This was washed with saturated aqueous NaHCO3
solution, then water, then brine, dried over MgSO4,
filtered, and concentrated in vacuo. Purification by
flash column chromatography on silica gel afforded
2.16 g (79% yield) of (2R,5f?)-1-((4-
chlorophenoxy)methyl)carbonyl-2-
methyl-4-(4-fluorobenzyl)-5-((hydroxy)
methyl)piperazine, as a solid yellow foam: NMR (DMSO-d
6) 7.7 (br s, 2), 7.3 (m, 4), 6.9 (d, 2), 5.0-4.2 (m,
5), 4.0-3.2 (m, 7), 1. 2 (m, 3) ppm; MS (LSIMS)
406.similar manner, other compounds of formula (Ia)
were made: 1-
((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)-5
-methylpiperazine, trifluoroacetic acid salt; NMR
(DMSOd 6) 7.6 (m, 2), 7.3 (m, 4), 6.9 (m, 2), 5.0-3.8
(m, 6), 3.5-2.8 (m, 5), 1.4 (m, 3) ppm;
4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2- ethylpiperazina;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-3-methylpiperazine;
4-benzyl-1-((4-chlorophenoxy)methyl)
carbonyl-2-phenylpiperazine;
(2f?)-4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-2-(1-
methylethyl)piperazine; 4- (4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2-(methoxymethyl)
piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2-ethylpiperazine-3-one; 4-(4-fluorobenzyl)-1
-((4- chlorophenoxy)methyl)carbonyl-2-ethylpiperazine;
NMR (CDCI 3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6
(s, 2), 4.4 (m, 1), 3.7 (m, 1), 3.4 (m, 2), 2.8 (m,
2), 2.0-1 .7 (m, 5), 0.9 (m, 3) ppm;
(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)car
bonyl-2-(2- methylpropyl)piperazine;
(frans)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2,5- dimethylpiperazine;
NMR (CDCI 3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6
(m, 2), 4.2 (m, 1), 3.6-3.0 (m, 5), 2.7 (dd, 1), 2.2
(d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(2f?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2-benzylpiperazine;
4-(benzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-2-phenylpiperazine-3-one;
4-(4-fluorobenzyl)-1 -
((4-chlorophenoxy)methyl)carbonyl-2-(2-
hydroxyethyl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0
(t, 2), 6.9 (d, 2), 4.7 (m, 3) , 3.8-3. 2 (m,5), 2.8
(m, 2), 2.2 (m, 2), 2.0 (m, 2), 1.7 (m, 2) ppm;
(c/s)-4-(4-fluorobenzyl)-1 -((4-chlorophenoxy) methyl)
carbonyl-2,6- dimethylpiperazine; NMR (DMSO-d6) 7.6
(m, 2), 7.3 (m, 4), 6.9 (d, 2), 4.8 (m, 3), 4.4 (m,
3), 3.3 (d, 2), 3.0 (m, 2), 1. 4 (m, 6) ppm;
4-(4-fluorobenzyl)-1 -((4-chlorophenoxy)
methyl)carbonyl-2-(1- methylpropyl)piperazine;
4-(4-fluorobenzyl)-
1-((4-chlorophenoxy)methyl)carbonyl-2-methylpiperazine
, hydrochloride salt;
(2ft,5S)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2,5- dimethylpiperazine;
NMR (CDCI 3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6
(m, 2), 4.2 (m, 1), 3.6-3.0 (m, 5), 2.7 (dd, 1), 2.2
(d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(2ft)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2-(2- methylpropyl)piperazine;
4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-(butyl)piperazine;
(2R,
5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carb
onyl-2-(2- hydroxyethyl)-5-methylpiperazine; NMR
(CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (m, 2), 4.6 (m,
3), 3.5 (m, 5), 3.2 (dt, 1), 3.0 (m, 1), 2.8 (dd, 1),
2.2 (m, 2), 1.6 (m, 2), 1.0 (d, 3) ppm; (2
S,5f?)-4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2, 5-
dimethylpiperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t,
2), 6.9 (d, 2), 4.6 (m, 2), 4.2 (m, 1), 3.6-3.0 (m,
5), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3)
ppm; (2S,5S)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,5-
dimethylpiperazine, hydrochoride salt; NMR (DMSO-d6)
7.6 (m, 2), 7.2 (m, 4), 6.9 (d, 2), 4.8 (m, 2), 4.4
(m, 1), 4.1 (t, 1), 3.9-2.9 (m, 6), 1.5-1. 2 (m, 6)
ppm; (2f?,5/?)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2,5- dimethylpiperazine
hydrochloride salt; NMR (DMSOd 6) 7.6 (m, 2), 7.2 (m,
4), 6.9 (d, 2), 4.8 (m, 2), 4.4 (m, 1), 4.1 (t, 1),
3.9-2.9 (m, 6), 1.5-1.2 (m, 6) ppm;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2-(1 ,1- dimethylethyl)piperazine;
(2S)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-(2-
methylpropyl)piperazine; (2
f?,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)c
arbonyl-2- (2-(((4-
chlorophenoxy)methyl)carbonyl)oxy)ethyl-5-methylpipera
zine; NMR (CDCI3) 7.2 (m, 6), 7.0 (m, 2), 6.8 (m, 4),
4.7-4.0 (m, 7), 3.6 (m, 2), 3.4 (m, 1), 3.1 (m, 1),
2.6 (m, 1), 2.3 (m, 2), 2.0 (m, 2), 1. 0 (d, 3) ppm;
4-(4-fluorobenzyl)-1 -((4-chlorophenoxy)
methyl)carbonyl-3- (methoxycarbonyl)methylpiperazine;
(2S)-
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2-propylpiperazine; (c/s)-4-(4-fluorobenzyl)-1
-((4-chlorophenoxy) methyl) carbonyl-2,3-
dimethylpiperazine, hydrochloride salt; NMR (DMSOd 6)
7.6 (m, 2), 7.2 (m, 4), 6.9 (m, 2), 5.0-4.1 (m, 6), 3.
5-2.9 (m, 4), 1.5-1.2 (m, 6) ppm;
(2/?)-4-(4-fluorobenzyl)-
1-((4-chlorophenoxy)methyl)carbonyl-2-benzylpiperazine
; (2
ft)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carb
onyl-2- propylpiperazine; NMR (CDCI3) 7.3 (m, 4), 7.0
(t, 2), 6.9 (d, 2), 4.6 (m, 2), 4.4 (m, 1), 3.7 (m,1),
3.4 (m, 2), 3.0 (m, 1), 2. 7 (m,2), 2.0-1 .6 (m, 4),
1.2 (m, 2), 0.9 (m, 3) ppm ; 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(e
thoxycarbonyl) piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-3-(2- hydroxyethyl)piperazine; NMR (CDCI3) 7.
3 (m, 4), 7.0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 4.0-3.4
(m, 8), 2.8 (m, 2), 2.3 (m, 1), 1.8 (m, 3) ppm;
4-(4-fluorobenzyl)-1 -((4-
chlorophenoxy)methyl)carbonyl-3-
(hydroxymethyl)piperazine; NMR (CDCI 3) 7.3 (m, 4),
7.0 (t, 2), 6.9 (t, 2), 4.7 (d, 2), 3.9-3. 2 (m, 7),
2.8-2.2 (m, 4) ppm; (2S)-4-(4-fluorobenzyl)1-
((4-chlorophenoxy)methyl)carbonyl-2-butylpiperazine;
(2R,
6f?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)car
bonyl-2,6- dimethylpiperazine, hydrochloride salt; NMR
(CDCI3) 7. 7 (br s, 2), 7.2 (m, 4), 6.8 (d, 2), 4.6
(s, 2), 4.4 (m, 3), 3.9 (m, 1), 3. 5 (m, 1), 3.2 (m,
1), 2.8 (m, 2), 1.6 (S,6) ppm; (2S,
6S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carb
onyl-2,6- dimethylpiperazine, hydrochloride salt; NMR
(CDCI3) 7. 7 (br s, 2), 7.2 (m, 4), 6.8 (d, 2), 4.6
(s, 2), 4.4 (m, 3), 3.9 (m, 1), 3. 5 (m, 1), 3.2 (m,
1), 2.8 (m, 2), 1.6 (s, 6) ppm; 4-(4- fluorobenzyl)-1
-(((4-chlorophenoxy)methyl)carbonyl)spiro[cyclopropane
-1 , 2'-piperazine]; NMR (CDCI3) 7.3 (m, 4), 7.0-6.8
(m, 4) , 4.6 (m, 4), 2.8 (m, 2), 2.2-1.6 (m, 4) ppm;
4-(4-fluorobenzyl)-
1-((4-chlorophenoxy)methyl)carbonyl-2-
(trifluoromethyl)piperazine;
(2f?,5S)-4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl) carbonyl-2-methyl-5-(2-
methylthio)ethylpiperazine, hydrochloride salt;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-3-((((4-
chlorophenoxy)methyl)carbonyl)oxy)methylpiperazine;
(2S)-
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2-propylpiperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t,
2), 6.9 (d, 2), 4.6 (s, 2), 3.8 (m, 2), 3.4 (m, 2),
3.2 (m, 2), 2.6 (m, 1), 2.4 (m, 1), 2.2 (m, 1), 1.6-1.
3 (m, 4), 0.9 (m, 3) ppm;
(2ft,5S)-4-(4-fluorobenzyl)-1-((4- chlorophenoxy)
methyl)carbonyl-2-methyl-5-(1- methylethyl)piperazine;
NMR (DMSOd 6) 7.6 (m, 2), 7.3 (m, 4), 6.9 (d, 2),
5.0-4.2 (m, 6), 3. 5-3.1 (m, 4), 2.2 (m, 1), 1.2 (d,
3), 0.9 (d, 6) ppm;(2S)
-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbony
l-2-(2-methylpropyl) piperazine;
(2f?,3f?)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2,3- dimethylpiperazine,
hydrochloride salt; NMR (DMSOd 6) 7.8 (m, 2), 7.3 (m,
4), 6.9 (d, 2), 5.1- 3.6 (m, 6), 3.2 (m, 4), 1.5-1.2
(m, 6) ppm; (3S)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-bu
tylpiperazine;
(3S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)car
bonyl-3- (1- methylpropyl)piperazine;
(3R)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-
methylpropyl)piperazine; (3 /?)-4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-3- butylpiperazine;
(2f?,5R)-4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-5-
(benzyloxy)methylpiperazine; NMR (CDCI3) 7.3 (m, 8),
6.8 (m,, 5), 4.5 (m, 6), 3.6 (m, 5), 3.0 (m, 1), 2.7
(dd, 1), 2.3 (d, 1), 1.2 (d, 3) ppm; 4-(4-
fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)
piperazine dihydrochloride salt;
(2f?)-4-(4-fluorobenzyl)-
1-((4-chlorophenoxy)methyl)carbonyl-2-methylpiperazine
hydrochloride salt;
(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-5-((4-
acetylpiperazin-1-yl)methyl)piperazine;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2- ((trifluoroacetylamino)methyl)piperazine;
4-(4-fluorobenzyl)-1 -
((4-chlorophenoxy)methyl)carbonyl-3-
(ethoxycarbonyl)methylpiperazine hydrochloride salt;
(2f?,5S)-4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-2,5-
dimethylpiperazine, hydrochloride salt;
(^rans)-4-(4-fluorobenzyl)-1-((2-acetylamino-4-
chlorophenoxy)methyl)carbonyl- 2,5-dimethylpiperazine;
NMR (DMSO-d 6) 9.5 (br s, 1), 8.1 (br s, 1), 7.7 (m, 



2), 7.3 (m, 2), 7.0 (m, 2), 5.0 (m, 2), 4.3 (m, 3),
3.8-2.9 (m, 5), 2.1 (s,3), 1.2 (m, 6) ppm;
4-(4-fluorobenzyl)-1-((2-((acetylamino)methyl)-4-
chlorophenoxy)methyl)carbonyl- 2,5-methylpiperazine;
NMR (CDCI3) 7.3 (m, 3), 7.1 (dd, 1), 7.0 (t, 2), 6.7
(d, 1), 4.7 (m, 2), 4.2-3.4 (m, 10), 3.0 (br s, 1),
2.7 (dd, 1), 2.5 (q, 4), 2.2 (d, 1), 2.0 (m, 4), 1.3
(m, 3), 0.9 (m, 3) ppm; 4-(4- fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-2-(((N
butoxycarbonyl)amino)methylpiperazine;1-((4-chloro-2-
(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-flu
orobenzyl) piperazine; NMR (DMSO-d 6) 10.9 (d, 1), 9.5
(s, 1), 8. 1 (s, 1), 7.6 (d, 2), 7.3 (t, 2), 7.0 (m,
2), 5.0 (q, 2), 4.7 (m, 1), 4.3 (m, 2), 3.9-2. 8 (m,
6), 2.1 (s, 3), 1.4 (d, 1.5), 1.3 (d, 1.5) ppm;
(frans)-1
-((4-chloro-2-(propylcarbonylamino)phenoxy)methyl)
carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (DMSOd 6) 9.5 (d, 1), 8.2 (s, 1), 7.8 (t, 2), 7.3
(t, 2), 7.0 (dt, 2), 6.8 (dq, 1), 6.4 (d, 1), 5.2-4.3
(m, 5), 3.9- 2.8 (m, 5), 1.8 (d, 3), 1.3 (m, 6) ppm;
(trans)-1-((4-chloro-2-(/so-
propylcarbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6)
9.5 (d, 1), 8. 2 (s, 1), 7.8 (t, 2), 7.3 (t, 2), 7.0
(m, 2), 5.2-4.3 (m, 5), 3.9-2.7 (m, 6) , 1.4-1.1 (m,
12) ppm; (frans)-1-((4-chloro-2-
(methoxymethylcarbonylamino)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd
6) 9.3 (s, 1), 8. 2 (s, 1), 7.8 (t, 2), 7.3 (t, 2),
7.1 (m, 2), 5.3-4.2 (m, 5), 4.0 (s, 2), 3. 9-2.8 (m,
8), 1.4-1.2 (m, 6) ppm; (fra/?s)-1-((4-chloro-
2-(2-(methoxycarbonyl)ethylcarbonylamino)phenoxy)-
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd b)
9.5 (s. 1), 8.1 (s, 1), 7.8 (t, 2), 7.3 (t, 2), 7.0
(m, 2), 5.2-4.2 (m, 5) , 3.8 (q, 1), 3.7-3.2 (m, 5),
2.9-2.6 (m, 6), 1.4-1.2 (m, 6) ppm;
(frans)-1-((4-chloro-2-(2-(ethoxycarbonyl)ethylcarbony
lamino)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine; NMR (DMSOd 6) 9.6 (s. 1), 8.1 (s, 1), 7.8
(t, 2), 7.3 (t, 2), 7.0 (m, 2), 5.2-4.2 (m, 5), 4.0
(q, 2), 3.8 (q, 1), 3.6-3.2 (m, 3), 2. 8- 2.6 (m, 5),
1.4-1.2 (m, 9) ppm; (frans)-1-((4-chloro-2-
(methylsulfonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6)
10.9 (d, 1), 9. 3 (s. 1), 7.7 (d, 2), 7.3-7.2 (m, 4),
7.0 (d, 1), 5.0 (m, 2), 4.7 (m, 1), 4. 4 (m, 3), 3.9
(m, 1), 3.6 (m, 1), 3.4-2.8 (m, 6), 1.4 (d, 1.5), 1.2
(d, 1.5) ppm; (frans)-1-((4-chloro-2-
(bromomethylcarbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
10.0 (s. 1), 8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 3), 6.9
(m, 1), 4.7 (m, 3), 4.0 (s, 2), 3.8-3.1 (m, 5), 2.7
(dd, 1), 2.2 (d, 1), 1.3 (br d, 3), 1.0 (br s, 3) ppm;
(frans)-1-((4-chloro-2-
(ethylcarbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
9.4 (s, 1), 8.5 (s, 1), 7.3 (m, 2), 7.0 (m, 3), 6.8
(d, 1), 4.7 (m, 3), 3.5 (m, 3), 3.1 (m, 2) , 2.7 (dd,
1), 2.5 (q, 1), 2.2 (d, 1), 1.3 (m, 6), 10 (m, 3) ppm;
(frans)-1-((4-chloro-2-(acetylaminomethyl)phenoxy)meth
yl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 8.0 (br s,
1), 7.3 (m, 3), 7.1 (dd, 1), 7.0 (m, 2), 6. 8 (br d,
1), 4.7 (m, 3), 4.4 (d, 1), 3.8-3.0 (m, 6), 2.7 (m,
1), 2.2 (m, 1), 2.0 (s, 3), 1.3 (m, 3), 0.9 (m, 3)
ppm; (frans)-1-((4- chloro-2-(1-
(methylsulfonyl)(methyl)aminoethyl)phenoxy)methyl)carb
onyl-2, 5-dimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.8 (m, 1), 5.6 (q,
1), 4.7 (m, 3), 4.2 (m, 1), 3. 7 (m, 1), 3.5 (q, 2),
3.2 (m, 1), 3.1 (m, 1), 2.8 (d, 3), 2.7 (d, 3), 2.3
(br d, 1), 1.6 (d, 3), 1.3 (m, 3), 0.9 (m, 3) ppm;
(trans)
-1-((4-chloro-2-(1-(phenylsulfonyl)(methyl)aminoethyl)
phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 7.6 (d, 2), 7.3 (m, 6), 6.9 (t, 2), 6.8
(t, 1), 5.6 (q, 1), 4.6 (m, 3), 4.2 (m, 1), 3.6 (m,
2), 3.4 (d, 1), 3.0 (m, 1), 2.6 (m, 4), 2. 4 (s, 3),
2.3 (m, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; (
frans)-1-((4-chloro-2-(1-(acetyl)(methyl)aminoethyl)ph
enoxy)methyl) carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
7.2 (m, 4), 7.0 (t, 2), 6.8 (m, 1), 6.0 (m, 1), 5.4
(q, 1), 4.6 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m,
1), 3,0 (m, 1), 2.6 (m, 4), 2. 2 (m, 3), 1.3 (m, 6),
0.9 (m, 3) ppm; (frans)-1-(2-
(4-chlorophenyl)-3-(methylsulfonylamino)propyl)carbony
l-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 7.3 (t, 4), 7.2 (br d, 2), 7.0 (t, 2), 5.0 (br
s, 1), 4.6 (br s, 1), 4.0 (m, 1), 3.4 (m, 5), 3.0 (m,
2), 2.8 (s, 3), 2.6 (m, 2), 2.2 (br d, 1), 1.3 (m, 3),
0.9 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-3-(acetylamino)
propyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 7.3 (m, 4), 7.2
(br d, 2), 7.0 (t, 2), 5.2 (m, 1), 4.6 (br s, 1), 4.2
(m, 1), 3.8 (m, 1), 3.4 (m, 5), 3.0 (m, 1), 2.8 (s,
3), 2. 6 (m, 2), 2.2 (m, 1), 1.2 (m, 3), 0.9 (m, 3)
ppm; (frans)-1-(2-(4-chlorophenyl)-2-
(methylsulfonylamino) ethyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
7.3 (m, 5), 7.0 (t, 2), 6.6 (m, 1), 4.9 (q, 1), 4.6
(m, 0.5), 4.2 (br d, 0.5), 3.8 (m, 1), 3.5 (m, 1), 3.4
(m, 1), 3.0 (m, 2), 2. 7 (m, 6), 2.2 (m, 1), 1.2 (m,
3), 0.8 (m, 3) ppm; (trans)-
1-(2-(4-chlorophenyl)-2-(acetylamino)ethyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
7.8 (m, 1), 7.3 (m, 5), 7.0 (t, 2), 5.3 (m, 1), 4.6
(m, 0.5), 4.1 (t, 0.5), 3.5 (m, 1), 3. 4 (m, 1), 3.0
(m, 3), 2.6 (m, 2), 2.2 (m, 1), 2.0 (m, 4), 1.2 (m,
3), 0.8 (m, 3) ppm; (frans)-1-((4-chloro-2-((4-(2,5-
di(trifluoromethyl)phenylcarbonyl)piperazin-1-
yl)methyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (DMSO-d 6) 11.0 (m, 1), 8.1 (m, 2), 7.9 (t, 1),
7.7. (m, 1), 7.4 (d, 1), 7.3 (m, 2), 7.2 (m, 1), 5.4
(m, 1), 5.0 (m, 2), 4.4 (m, 6), 3.4 (m, 9) , 3.0 (m,
1), 2.8 (m, 1), 1.4 (m, 3), 1.2 (m, 3) ppm; ( trans)-
]
-((4-chloro-2-((4-(benzylcarbonyl)piperazin-1-yl)methy
l)
phenoxy)methyl)-carbonyl-2,5-dimethyl-4-(4-fluorobenzy
l)piperazine; NMR (DMSOd 6) 11.0 (m, 1), 7.9 (t, 2),
7.7. (t, 1), 7.6, (s, 1), 7.5 (d, 1), 7.3 (m, 4), 7.2
(m, 3), 5.4 (m, 1), 5.0 (m, 2), 4.4 (m, 6) , 3.7 (m,
2), 3.4 (m, 6), 3.0 (m, 2), 2.8 (m, 1), 1.4 (dd, 3),
1.2 (dd, 3) ppm; (frans)-1 -((4-chloro-2-((4-((2,3,4-
trifluorophenyl)aminocarbonyl)piperazin-1 -
yl)methyl)phenoxy)methyl) carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine: NMR (DMSO-d b) 11.0 (m, 1),
9.0 (s, 1), 7,9 (t, 2), 7.7. (m, 1), 7.6 (s, 1), 7.5
(m, 1), 7.2 (m, 4), 5.4 (m, 1), 5.0 (m, 2), 4.4 (m,
6), 3.4 (m, 8) , 3.1 (m, 2), 2.8 (m, 1), 1.4 (m, 3),
1.2 (m, 3) ppm; ( trans)-']
-((4-chloro-2-((4-((2-fluorophenyl)aminocarbonyl)piper
azin-1 -
yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fl
uorobenzyl) piperazine; NMR (DMSOd 6) 11.0 (m, 1), 8.6
(s, 1), 7. 9 (t, 2), 7.7. (m, 1), 7.6 (s, 1), 7.4 (d,
1), 7.3 (m, 1), 7.3 (t, 2), 7. 2 (m, 3), 5.4 (m, 1),
5.0 (m, 2), 4.3 (m, 6), 3.4 (m, 9), 3.1 (m, 2), 2.8
(m, 1), 1.4 (dd, 3), 1.2 (dd, 3) ppm;
(fraA7s)-1-((4-chloro-2-((
L/'-(2,6-difluorophenyl)ureido)phenoxy)methyl)carbonyl
-2, 5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR
(CDCI3) 9.6 (br s, 1), 8.6 (s, 1), 7.4 (quin, 1), 7.3
(t, 2), 7.0 (m, 5), 6.9 (d, 1), 4.7 (m, 3), 4.1 (brs,
0.5), 3.8 (br s, 0.5), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m,
1), 2.6 (dd, 1), 2.2 (d, 1), 1.2 (m, 3), 0.9 (m, 3)
ppm; (frans)-1-((4-chloro-2-(ethenylcarbonylamino)
phenoxy) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
9.8 (d, 1), 8.6 (s, 1), 7.3 (m, 3), 7.0 (t, 3), 6.9
(d, 1), 6.4 (dd, 2), 5.8 (dd, 1), 4.7 (m, 3), 3.6 (m,
1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.7 (dd, 1),
2.2 (dd, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-((4-chloro-2-(cyclopropylcarbonylamino)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 9.7
(br s, 1), 8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 3), 6.8 (d,
1), 4.7 (m, 3), 3.7 (m, 1), 3.5 (q, 2), 3.1 (m, 2),
2.7 (dd, 1), 2.2 (dd, 1), 1.7 (m, 1), 1.3 (m, 3), 1.0
(m, 5), 0.8 (m, 2) ppm;
(frans)-1-((4-chloro-2-(cyclopentylcarbonylamino)pheno
xy) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
9.3 (br s, 1), 8.5 (s, 1), 7.3 (t, 2), 7.0 (m, 3), 6.8
(d, 1), 4.7 (m, 3), 3.7 (m, 1), 3.5 (q, 2), 3.1 (m,
2),2.8 (quin, 1), 2. 7 (dd, 1), 2.2 (dd, 1), 1.9 (m,
3), 1.8 (m, 1), 1.6 (m, 3), 1.3 (m, 3), 0. 9 (m, 3)
ppm; (frans)-1-((4-chloro-2-((furan-2-yl)
carbonylamino)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; NMR (DMSOd 6)
10.4 (br s, 1), 9.7 (br d, 1), 8.2 (br s, 1), 7.9 (s,
1), 7.7 (m, 2), 7.3 (m, 3), 7.2 (s, 2), 6.7 (d, 1),
5.3 (br d, 1), 5.0 (m, 2), 4.7 (m, 0.5), 4.5 (m, 0.5),
4.2 (m, 3), 3. 6 (m, 1) , 3.4 (m, 1), 2.8 (m, 1), 1.3
(m, 3), 1.2 (m, 3) ppm;
(frans)-1-((4-chloro-2-(phenylcarbonylamino)phenoxy)me
thyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
10.0 (s, 1), 8.6 (s, 1), 8.1 (d, 2), 7.5 (m, 3), 7.3
(t, 2), 7.0 (t, 3), 6.8 (d, 1), 4.7 (m, 3), 37 (m, 1),
35 (q, 2), 3.1 (m, 2), 2.7 (dd, 1), 2.2 (dd, 1), 1.3
(m, 3), 0.9 (m, 3) ppm; (
frans)-1-(2-(4-chlorophenyl)-2-((ethoxycarbonylmethylc
arbonylamino)
ethyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazi
ne; NMR (CDCI 3) 8.6 (m, 1), 7.2 (s, 6), 7.0 (t, 2),
5.4 (m, 1), 4.2 (q, 2), 3.8 (m, 1), 3.5 (m, 1), 3.4
(m, 3), 3.0 (m, 3), 2.6 (m, 2), 2.2 (m, 2), 1. 3. (m,
4.5), 1.1. (m, 1.5 ), 0.9 (dd, 1.5), 0.7 (dd, 1.5)
ppm; (frans)-1-(2-(4-chlorophenyl)-2-(
L/'-iso-propylureido) ethyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; NMR (CDCI 3) 7.3 (m, 6),
7.0 (t, 2), 5.2 (t, 1), 4.6 (m, 0.5), 4.4 (m, 1), 4.2
(t, 0.5), 3.8 (m, 1), 3.5 (m, 1), 3.4 (m, 1), 3.0 (m,
3), 2.6 (m, 1), 2.2 (m, 1), 1.1 (m, 9), 0.9 (dd, 1.5),
0.8 (dd, 1.5) ppm; (frans)-1-(2-(4-chlorophenyl)-2-(
L/-(2-chloroethyl) ureido)ethyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 6), 7.0 (t, 2), 5.2 (t, 2), 4.6 (m, 0. 5), 4.2 (t,
0.5), 3.5 (m, 6), 3.0 (m, 4), 2.6 (m, 1), 2.2 (m,1),
1.1 (m, 3), 0. 9 (dd, 1.5), 0.8 (dd, 1.5) ppm;
{trans)-1-(2-(4- chlorophenyl)-2-
((2-nitrophenyl)carbonylamino)ethyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
8.1 (d, 1), 7.7 (q, 1), 7.6 (t, 2), 7.3 (m, 6), 7.0
(t, 2), 5.6 (m, 1), 4.6 (m, 0.5), 4.1 (t, 0.5),
3.7-3.2 (m, 3), 3.0 (m, 4), 2.6 (m, 1), 2.2 (m, 1),
1.2 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-2-((4-
methoxyphenylmethyl)carbonylamino)ethyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyOpiperazine; NMR (CDCI3) 7.3
(m, 8), 7.0 (t, 2), 6.9 (d, 2), 5.3 (m, 1), 4.6 (m,
0.5), 4.1 (t, 0.5), 3.8 (s, 3), 3. 5 (m, 3), 3.4-2.8
(m, 6), 2.6 (m, 



1), 2.2 (m, 1), 1.2 (m, 3), 0.8 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-2-((2,4-dinitrophenyl)
sulfonylamino)ethyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
8.6 (s, 1), 8.2 (d, 1), 7.8 (m, 1), 7.3 (m, 4), 7.0
(t, 2), 6.9 (t, 2), 5.0 (m, 1), 4.6 (m, 0.5), 4.1
(m,0.5), 3. 5 (m, 1), 3.4 (m, 1), 3.0 (m, 5), 2.6 (m,
1), 2.2 (m, 1), 1.1 (m, 3), 0.8 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-2-
(cyclopropylcarbonylamino)ethyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; NMR (CDCI3)
7.3 (m, 6), 7.0 (t, 2), 5.2 (m, 1), 4.6 (m, 0.5), 4.2
(m, 0.5), 3.5 (m, 2), 3.4 (m, 1), 3.0 (m, 3), 26 (m,
2), 2.2 (m, 1 ), 1.5 (m, 1), 1.2 (m, 3), 0.9 (m, 3.5),
0.7 (m, 3.5) ppm; (frans)-1-(2-(4-chlorophenyl)-2-((2-
cyclopropylethyl)carbonylamino)ethyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 6), 7.0 (t, 2), 5.4 (m, 1), 4.6 (m. 0.5), 4.2 (m,
0.5), 3.6 (m, 2), 3.4 (m, 1), 3. 0 (m, 4), 2.6 (m, 1),
2.2 (m, 2), 1.6 (m, 10), 1.2 (m, 3), 1.1 (m, 2), 0. 8
(m, 3) ppm; ( a s)-1-(2-(4-chlorophenyl)-3-((2-
methylpropyl)carbonylamino)propyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine;; NMR
(CDCI3) 7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 6.0 (br s,
1), 4.6 (m, 0.5), 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m,
3), 3. 0 (m, 2), 2.6 (m, 3), 2.2 (d, 1), 2.0 (m, 4),
1.2 (m, 3), 0.9 (m, 9) ppm;
(frans)-1-(2-(4-chlorophenyl)-3-
(cycloppentylcarbonylamino)propyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; NMR (CDCI 3)
7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 6.0 (br s, 1), 4.6
(m, 0.5), 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 3), 3.0
(m, 2), 2.6 (m, 3), 2.4 (m, 1), 2.2 (d, 1), 1.6 (m,
8), 1.1. (m, 4), 0.9 (m, 4) ppm; (frans)-1
-(2-(4-chlorophenyl)-3-( L/'-( t-
butyl)ureido)propyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (d, 4),
7.2 (d, 2), 7.0 (t, 2), 4.6 (m, 1.5), 4.2 (m, 0.5),
3.6 (m, 2), 3.4 (m, 4), 3.2 (m, 1), 3.0 (m, 1), 2. 6
(m, 2), 2.2 (d, 1), 1.3 (s, 9), 1.2 (m, 3), 0.9 (m, 3)
ppm; (frans)-1 -(2-(4-chlorophenyl)-3-(
L/'-(ethyl)ureido)propyl) carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (d, 4),
7.2 (d, 2), 7.0 (t, 2), 5.1 (m, 1), 4.9 (m, 1), 4.6
(m, 0.5), 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 4), 3.2
(m, 3), 3.0 (m, 1) , 2.6 (m, 3), 2.2 (m, 1), 1.1 (m,
6), 0.9 (m, 3) ppm; (
frar?s)-1-(2-(4-chlorophenyl)-3-(
L/'-(3-choropropyl)ureido) propyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 5.6 (br s, 1), 5.9
(s, 1), 4.6 (m, 0.5), 4.2 (m, 0.5), 3.6 (m, 5), 3.4
(m, 5), 3.2 (m, 1), 3. 0 (m, 1), 2.6 (m, 3), 2.2 (d,
1), 2.0 (t, 2), 1.2 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-3-((morpholin-4-yl)
carbonylamino)propyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
7.3 (d, 4), 7.2 (d,2), 7.0. (t, 2), 5.8 (br d, 1), 4.6
(m, 0.5), 4.2 (m, 0.5), 3.6 (m, 6), 3.4 (m, 4), 3.3
(t, 4), 3.0 (m, 2) , 2.6 (m, 3), 2.2 (m, 1), 1.2 (m,
3), 0.9 (m, 3) ppm; (frans)-1-((4-chloro-2-((
L/'-(methoxycarbonylmethylcarbonyl)- L/ -
(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 9.6 (br
s, 1), 8. 4 (d, 1), 7.3 (dd, 2), 7.0 (t, 3), 6.8 (d,
1), 4.7 (m, 3), 4.3 (s, 2), 3. 8 (s, 3), 3.6 (m, 4),
3.5 (m, 2), 3.1 (m, 4), 2.7 (dd, 1), 2.2 (d, 1), 1. 3
(m, 3), 0.9 (m, 3) ppm; (frans)-1-((4-chloro-2-((
L/'-(2-methoxycarbonylethyl)carbonyl- L/'-
(methyl)glycinamido)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 9.6 (br s, 1),
8.4 (d, 1), 7.3 (dd, 2), 7.0 (t, 3), 6. 8 (d, 1), 4.7
(m, 3), 4.3 (s, 3), 3.8 (s, 3), 3.6 (q, 2), 3.2 (s,
3), 3.1 (S,2) , 2.7 (m, 5), 2.2 (d, 1), 1.3 (m, 3),
0.9 (m, 3) ppm; (trans)-] -((4-chloro-2-((
L/'-(3-methylbenzyl) aminocarbonyl- L/'-
(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 9.
6 (br s, 1), 8.4 (d, 1), 7.3 (dd, 2), 7.2 (t, 1), 7.0
(m, 6), 6.8 (d, 1), 5. 4 (t, 1), 4.6 (m, 3), 4.4 (d,
2), 4.3 (s, 2), 3.8 (m, 1), 3.5 (q, 2), 3. 1 (m, 5),
2.6 (m, 1), 2.3 (s, 3), 2.2 (d, 1), 1.3 (m, 3), 0.9
(m, 3) ppm; (trans)-] -((4-chloro-2-(( L/'-(3-
trifluoromethyl-4- fluorophenyl)carbonyl- L/'-
(methyl)glycinamido)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyOpiperazine;
NMR (CDCI3) 9.8 (br s, 1), 8.4 (d, 1), 8.1 (br s, 1),
7.6 (m, 2), 7.3 (dd, 2), 7.0 (m, 4), 6.8 (d, 1), 4.7
(m, 3), 4.3 (t, 2), 3.7 (m, 1), 3.6 (q, 2), 3.2 (s,
3), 3.1 (m, 2), 2.7 (m, 1), 2.2 (d, 1), 1.3 (m, 3), 0.
9 (m, 3) ppm; (trans)-] -((4-chloro-2-(( L/'-(4-
methylbenzyl)aminocarbonyl- L/'-
(methyl)glycinamido)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 9.6 (br s, 1), 8.4 (d, 1), 7.3 (m, 2), 7.2
(d, 2), 7.1 (d, 2), 7.0 (m, 3), 6.8 (d, 1), 5.4 (t,
1), 4.7 (m, 3),4.4 (d, 2), 4.2 (d, 2), 3.8 (m, 1), 3.6
(q, 2), 3.1 (m, 5), 2.7 (m, 1), 2.3 (s, 3), 2.2 (d,
1), 1.3 (m, 3), 0.9 (m, 3) ppm; (
/-ans)-1-((4-chloro-2- ((L/'-(3-chlorophenyl)carbonyl-
L/'-(methyl)glycinamido)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine; NMR (CDCI3) 9.9 (br s, 1), 8.4 (d, 1),
7.5 (s, 1), 7.3 (m, 5), 7.0 (t, 3), 6.8 (d, 1), 4.7
(m, 3), 4.4 (br s, 2), 4.1 (m, 1), 3.6 (m, 1), 3.5 (q,
2), 3.2 (m, 3), 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d, 1),
1.3 (m, 3), 0.9 (m, 3) ppm;(fra/?s)-1-((4-chloro-2-((
L/' -(4-fluorobenzyl)aminocarbonyl- L/ -
(methyl)glycinamido)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 9.7 (br s, 1),
8.4 (s, 1), 7.3 (m, 4), 7.0 (m, 5), 6.8 (d, 1), 5.5
(t, 1), 4.7 (m, 2) 4.4 (d, 2), 4.2 (m, 2), 3.6 (m, 1),
3.5 (q, 2), 3.1 (m, 5), 2.7 (m, 1), 2.2 (d, 1), 1.3
(m, 3), 0.9 (m, 3) ppm; (frans)-1-((4-chloro-2-(
Ly-(methoxymethylcarbonyl)
glycinamido)phenoxy)methyl)-
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl) piperazine;
NMR (CDCI3) 10.1 (br s, 1), 8.4 (d, 1), 7. 3 (t, 3),
7.0 (t, 3), 6.8 (d, 1), 4.7 (m, 3), 4.2 (d, 2), 4.0
(s, 2), 3.6 (m, 1), 3.5 (q, 2), 3.4 (s, 3), 3.1 (m,
2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3)
ppm; (fraps)-1 -((4-chloro-2-( L/'-
(ethoxycarbonylaminocarbonyl)glycinamido)phenoxy)methy
l)carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 9. 9 (br s, 1), 8.4 (m, 2), 7.3 (m, 3),
7.0 (m, 3), 6.8 (d, 1), 4.7 (m, 3), 4. 4 (m, 6), 3.6
(m, 1), 3.5 (q, 2), 3.1 (m, 2), 2.7 (dd, 1), 2.2 (d,
1), 1.3 (m, 6), 0.9 (m, 3) ppm;
(frans)-1-((4-chloro-2-( L/'-(2-
iodophenylcarbonyOglycinamidoJphenoxyJmethyOcarbonyl^.
- dimethyM- (4-fluorobenzyl)piperazine; NMR (CDCI3)
10. 4 (br s, 1), 8.4 (d, 1), 7.9 (d, 1), 7.5 (d, 1),
7.4 (t, 1), 7.3 (m, 2), 7.1 (t, 1), 7.0 (t, 3), 6.8
(m, 2), 4. 7 (m, 3), 4.4 (d, 2), 3.6 (m, 1), 3.5 (q,
2), 3.1 (m, 2), 2.7 (dd, 1), 2. 2 (d, 1), 1.3 (m, 3),
0.9 (m, 3) ppm; (/rans)-1-((4- chloro-2-(
L/'-(2,3-difluorophenylcarbonyl)glycinamido)phenoxy)-
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperaz
ine; NMR (CDCI 3) 10.3 (br s, 1), 8.4 (d, 1), 7.8 (t,
1), 7.5 (quin, 1), 7.3 (m, 3), 7.2 (m, 1), 7.0 (t, 3),
6.8 (d, 1), 4.7 (m, 3), 4.4 (d, 2), 36 (m, 1), 3.5 (q,
2), 3.1 (m, 2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3),
0. 9 (m, 3) ppm; (fra s)-1 -((4-chloro-2-( L/'-((4-
phenoxyphenyOaminocarbonylJglycinamidoJphenoxyJ-methyO
carbonyl^.Sdimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(CDCI3) 9. 9 (br s, 1), 8.3 (br s, 1), 7.3 (m, 6), 7.0
(t, 6), 6.8 (m, 3), 6.5 (m, 1) , 4.7 (m, 3), 4.4 (m,
2), 3.6 (m, 1), 3.5 (q, 2), 3.1 (m, 2), 2.7 (dd, 1),
2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; (frans)-1
-((4- chloro-2-( L/'-(2,4-
diflurophenylcarbonyl)glycinamido)phenoxy)methyl)
-carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
NMR (CDCI3 ) 10.3 (br s, 1), 8.4 (d, 1), 8.1 (q, 1),
7.5 (m, 1), 7. 3 (m, 2), 7.0 (t, 3), 6.8 (m, 3), 4.7
(m, 3), 4.4 (d, 2), 3.6 (m, 1), 3.5 (q, 2), 3.1 (m,
2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3)
ppm;
(frans)-1-((4-chloro-2-((2-iodophenylcarbonyl)aminomet
hyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine; NMR (CDCI3) 8.0 (m, 1), 7.8 (d, 1), 7.3
(m, 5), 7.2 (dd, 1), 7.0 (m, 3), 6.8 (d, 1), 4.8 (m,
3), 4.6 (d, 2), 4.4 (m, 0.5), 3.9 (m, 0.5), 3.5 (q, 2)
, 3.1 (m, 2), 2.6 (m, 1), 2.2 (m, 1), 1.3 (m, 3), 0.9
(m, 3) ppm; (frans)-1-((4-chloro-2-
((ethoxycarbonylmethylcarbonyl)aminomethyl)phenoxy)-
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 8.
4 (br s, 1), 7.3 (m, 3), 7.2 (dd, 1), 7.0 (m, 2), 6.8
(d, 1), 4.8 (m, 3), 4. 5 (d, 2), 4.2 (m, 3), 3.6 (m,
1), 3.5 (q, 2), 3.3 (s, 2), 3.1 (m, 1), 2. 6 (m, 1),
2.2 (d, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; (trans)-
1-((4-chloro-2-(
L/'-(3-chloropropyl)ureidomethyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 7.3 (m, 3), 7.2 (dd, 1), 7.0 (m, 2), 6.8
(d, 1), 4.8 (m, 4), 4.4 (d, 2), 4.2 (m, 1), 3.6 (m,
5), 3.3 (m, 3), 3.1 (m, 1), 2.6 (m, 1), 2. 2 (d, 1),
1.9 (quin, 2), 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-((4-chloro-2-( L/'-(2-fluoro-6-
trifluoromethylphenyl)ureidomethyl)phenoxy)-methyl)car
bonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(CDCI3) 8.2 (m, 1), 7.3 (m, 6), 7.2 (dd, 1), 7.0 (t,
2), 6.8 (d, 1), 4,8 (m, 3), 4.4 (d, 2), 3.8 (m, 1),
3.5 (q, 2), 3.2 (m, 1), 3.1 (m, 1), 2.6 (m, 1), 2.2
(m, 1), 1. 3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-((4-chloro-2-((3-fluorophenyl)
carbonylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 8.6 (m,
1), 7.8 (t, 2), 7.3 (m, 4), 7.2 (dd, 1), 7.1 (dt, 1),
7.0 (t, 2), 6.8 (d, 1), 4.8 (m, 3), 4.6 (d, 2), 3.8
(m, 1), 3.5 (q, 2), 31 (m, 2), 2.6 (m, 1), 2.2 (d, 1),
1. 3 (m, 3), 0.9 (m, 3) ppm; (frans)-1-((4-chloro-2-
(L/'-(2-(ethoxycarbonyl)ethyl)ureidomethyl)phenoxy)-
methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.9 (m, 1), 6.8
(d, 1), 5.1 (m, 1), 4.8 (m, 3), 4.4 (d, 2), 4.1 (q,
2), 3.6 (m, 2), 3.4 (m, 3), 3.2 (m, 1), 3. 1 (m, 2),
2.7 (m, 1), 2.5 (t, 2), 2.2 (d, 1), 1.3 (m, 6), 0.9
(m, 3) ppm;
(frans)-1-((4-chloro-2-((2,5-di(trifluoromethyl)phenyl
)
carbonylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 8.9 (m,
1), 7.8 (m, 2), 7.2 (s, 1), 7.3 (m, 3), 7.2 (dd, 1),
7.0 (t, 2), 6.8 (d, 1), 4.8 (m, 3), 4.6 (d, 2), 4.4
(m, 0.5), 3.9 (m, 0.5), 3.5 (q, 2), 3.1 (m, 2), 2. 6
(m, 1), 2.2 (m, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; and(
fra/7S)-1-((4-chloro-2-(L/'-(2-(phenyl)cyclopropyl)ure
idomethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine; NMR 



(CDCI3) 7.3 (m, 8), 7.0 (m, 3), 6.8 (d, 1), 4.9 (s, 1)
, 4.6 (d, 2), 4.4 (m, 2), 3.8 (m, 1), 3.5 (q, 2), 3.2
(m, 1), 3.0 (m, 1), 2.7 (m, 2), 2. 2 (m, 1), 2.0 (m,
1), 1.3 (m, 5), 0.9 (m, 3) ppm. C. In a similar
manner, the following compounds of formula (Ib) were
made: 1-(2- (4-chlorophenyl)ethenyl)
carbonyl-4-(4-fluorobenzyl)piperazine;
1-(2-(4-chlorophenyl)
ethyl)carbonyl-4-(4-fluorobenzyl)piperazine; 1-(1-(t-
butoxycarbonyl)amino-2-(4-chlorophenyl)ethyl)carbonyl-
4-(benzyl) piperazine;
1-(3-(f-butoxycarbonyl)amino-2-(4-
chlorophenyl)propyl)carbonyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 7.2 (m, 8), 4.8
(m, 1), 3.6-3.3 (m, 8), 2.6 (m, 2), 2. 3 (m, 3), 2.1
(m, 1), 1.4 (s, 9) ppm; 1-(2-(3,4,5-
trimethoxyphenyl)ethenyl)carbonyl-4-(4-fluorobenzyl)pi
perazine; NMR (CDCI3) 7.6 (d, 1), 7.3 (m, 4), 6.7 (m,
3), 3.9-3.6 (m, 13), 3. 5 (s, 2), 2.5 (m, 4) ppm;
1-(1-(3,4-dimethoxyphenyl)-
2-(4-chlorophenyl)ethenyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(2-(3,4,5-trimethoxyphenyl)ethyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-(((acetyl)amino)(4-chlorophenyl)methyl)carbonyl-4-(4
- fluorobenzyl)piperazine, hydrochloride salt. EXAMPLE
2 Compounds of Formula (Ia) A. To a solution of
(2f?,5S)-1-(chloro)acetyl-4-(4-fluorobenzyl)-2,
5-dimethylpiperazine (0.29 g, 1 mmol) in anhydrous DMF
(5 mL) was added 4- hydroxy-3-
methoxyphenylacetonitrile (0.20 g, 1.2 mmol) and
potassium carbonate (0.28 g, 2 mmol, powdered). The
resultant mixture was stirred at 5O0C. After 15 hours
analysis by analytical HPLC (HPLC on a C18 Vydac
column with 20-70% acetonitrile in water gradient with
0.1% trifluoroacetic acid) showed complete consumption
of starting material had occurred. The mixture was
poured into water and extracted with three portions of
ethyl acetate. The combined organic extracts were
washed sequentially with 0.5 N aqueous KOH solution,
water, then brine. It was then dried over MgSO4,
filtered and concentrated in vacuo to afford a yellow
oil. This was dissolved in ethyl acetate and treated
with a solution of HCI in anhydrous ether. Filtration
of the resultant solid afforded 0.38 g (85% yield)
of(2R,5S )-1-
((4-(cyano)methyl-2-methoxyphenoxy)methyl)carbonyl-4-(
4- chlorobenzyl)-2,5- dimethylpiperazine, hydrochloric
acid salt as a white solid: NMR (DMSO- db) 11.5 (br s,
1), 7.6 (m, 4), 6.9 (m, 3), 4.8 (br s, 2), 4.4 (br s,
3), 4.0 (m, 1), 3.9 (s, 2), 3.8 (s, 3), 3.6 (m, 1),
3.3 (m, 2), 3. 2-2.9 (m, 3) ppm. similar manner, other
compounds of formula (Ia) were made: (
frans)-1-((4-fluoro-3-chlorophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSO-d6) 10.4 (br d, 1), 7.7 (m, 2), 7.2 (m, 4), 6.9
(br s, 1), 5.0 (m, 1), 4.8 (m, 2), 4.3 (m, 3) , 3. 7
(m, 2), 3.3 (m, 2), 2.9 (m, 1), 1.4-1.2 (m, 6) ppm;
1-((2-
acetylaminophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)p
iperazine; NMR (DMSOd 6) 10.6 (br s, 1), 9.4 (s, 1),
8.0 (d, 1), 7.8 (br s, 2) , 7.2 (t, 2), 6.9 (m, 3),
5.0 (m, 3), 4.3 (m, 3), 3.8 (q, 1), 3. 6 (br s, 1), 3.
4 (m, 1), 2.8 (m, 1), 2.1 (s, 3), 1.3 (dd, 3), 1.2 (d,
3) ppm; 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-
(methoxycarbonyl)methyl-4-(4- fluorobenzyl)piperazine;
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-2-(ethoxycarbonyl)-4
-(4- fluorabenzyl) piperazine;
(c/s)-1-((3,4,5-trimethoxyphenoxy)methyl)
carbonyl-2,6-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 7.3 (m, 2), 7.0 (t, 2), 6.2 (s, 2), 4.7-4.
2 (m, 4), 3.8 (m, 9), 3.5 (s, 2), 2.6 (d, 2), 2.2 (dd,
2), 1.3 (m, 6) ppm;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-rnethyl-
4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 2),
7.0 (t, 2), 6.2 (s, 2), 4.6 (s, 3), 4.4 (m, 1), 4.1
(m, 1), 3.8 (s, 6), 3.85 (s, 3), 3.5 (m, 2), 2.8 (d,
1), 2.6 (d, 1), 2.1 (m, 2), 1.3 (m, 3) ppm;
1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluo
robenzyl) piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t,
2), 6.9 (d, 2), 4.6 (s, 2), 4.4 (m, 1), 4.1 (m, 1),
3.7 (m, 1), 3.4 (m, 2), 2.8 (m, 1), 2. 6 (d, 1), 2.0
(m, 2), 1.3 (m, 3) ppm; 1-((4-
chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenz
yl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9
(d, 2), 4.6 (s, 2) , 4.0 (m, 2), 3.7 (m, 1), 3.4-2.9
(m, 3), 2.7 (m, 1), 2.5 (m, 1), 2.1 (m, 1) , 1.1 (m,
3) ppm; (2S)-1-((4-chlorophenoxy)methyl)
carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine;
(2R)-I-
((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluoro
benzyl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2),
6.9 (d, 2), 4.6 (s, 2), 4.4 (m, 1), 4.1 (m, 1), 3.7
(m, 1), 3.4 (m, 2), 2.8 (m, 1), 2.6 (d, 1), 2.0 (m,
2), 1.3 (m, 3) ppm; 4-((4-chiorophenoxy)methyl)
carbonyl-3-(((4-chlorophenyl)amino)carbonyl)methyl-
1-(benzyl)piperazin-2- one;
1-((phenoxy)methyl)carbonyl-2-ethyl-4-(4-fluorobenzyl)
piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-2-hydroxymethyl-
4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 4),
7.0 (t, 2), 6.9 (d, 2), 4.7- 4.5 (m, 3), 4.2-3.3 (m,
5), 3.2-2.7 (m, 2), 2. 3- 2.0 (m, 4) ppm;
1-(1-(4-chlorophenoxy)-1-methylethyl)carbonyl-
2-methyl-4-(4- fluorobenzyl)piperazine; (2S,5f?)-1-
((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 2), 7.0 (t, 2), 6.2 (s, 2), 4.6 (m, 34), 4.2 (m,
1), 3.8 (m, 6), 3.5 (m, 3), 3.0 (m, 1), 2.7 (dd, 1),
2.2 (d, 1), 1.3 (m, 4), 0.9 (m, 3) ppm;
(2R,5S)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbo
nyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 7.3 (m, 2), 7.0 (t, 2), 6.2 (s, 2), 4.6 (m,
3), 4.2 (m, 1), 3.8 (m, 6), 3. 5 (m, 3), 3.0 (m, 1),
2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbo
nyl- 2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 7.3 (m, 2), 7.0 (t, 2), 6.3 (s, 2), 4.7 (m,
2), 4.2 (m, 1), 3.8 (s, 6), 3.5 (m, 4), 3.0 (m, 1),
2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(2S,5f?)-1-((4-bromo-3,5-dimethoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, hydrochloride salt; NMR
(DMSO-d6) 10.7 (d, 1), 7.8 (m, 2), 7.3 (m, 2), 6.3 (s,
2), 4.9 (m, 2), 4.3 (m, 2), 4.0-2.8 (m, 12), 1.4-1.2
(m, 6) ppm;
(2S,5f?)-1-((4-nitro-3-formylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 10.4 (s, 1), 8.2 (d, 1), 7.3 (m, 4), 7.0
(t, 2), 4.8 (m, 3), 4.2-2.3 (m, 7), 1.3 (m 3), 1.0 (m,
3) ppm; {trans)
-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4- fluorobenzyOpiperazine; NMR
(CDCI3) 9.2 (br s, 1), 8. 2 (s, 1), 7.4 (m, 3), 7.0
(t, 2), 6.8 (d, 1), 5.9 (s, 1), 5.0-4.0 (m, 3), 3.
8-3.0 (m, 5), 2.8 (d, 1), 2.3 (d, 1), 1.3 (m, 3), 1.0
(br s, 3) ppm;
(2ft,5S)-1-((4-chloro-2-(aminocarbonyl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; NMR (CDCI 3) 9.2 (br s,
1), 8.2 (s, 1), 7.4 (m, 4), 7.0 (t, 2), 6.8 (d, 1),
5.8 (s, 1), 4.7 (m, 2), 3.7-3.1 (m, 5), 2.8 (d, 1),
2.3 (d, 1), 1. 3 (d, 3), 1.0 (br s, 3) ppm;
(2f?,5S)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-5-
((amino)carbonyloxy)methyl-4-(4-
fluorobenzyl)piperazine;(frans)-1-((4-chloro-3-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, hydrochloride salt; NMR
(DMSO-d 6) 11 (br d, 1), 7.9 (br s, 1), 7.6 (m, 2),
7.3 (m, 4), 5.2 (d, 1), 5.0 (m, 2), 4.3 (m, 4), 4. 0
(m, 1), 3.6 (m, 2), 1.3 (m, 6) ppm; (frans)-1 -((4-
chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine, hydrochloride
salt; NMR (DMSOd 6) 10.9 (br d, 1), 7.9 (br s, 2), 7.6
(m, 1), 7.3 (m, 4), 5.0 (m, 2), 4.5 (s, 2), 4.3 (m,
2), 3.7- 3.3 (m, 6), 1.3 (m, 6) ppm; (
frans)-1-((4-chloro-2-aminophenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine,
dihydrochloride salt; NMR (DMSO-d 6) 7.7 (br s, 3),
7.3 (m, 5), 5.2 (d, 1), 5.0 (m, 2), 47-4.2 (m, 4),
3.9-3.4 (m, 3), 1.3 (m, 6) ppm; (frans)-1-((2-
(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; NMR (CDCI3) 9.1 (br s,
1), 8.2 (d, 1), 7.4 (dd, 1), 7. 3 (br s, 2), 7.1 (t,
1), 7.0 (m, 2), 6.9 (d, 1), 5.8 (br s, 1), 4.7 (m, 2)
, 4.2 (m, 1), 3.7-3.4 (m, 3), 3.0 (br s, 1), 2.7 (br
s, 1), 2.3 (d, 1), 1. 3 (m, 3), 1.0 (m, 3) ppm;
(frans)-1-((4-chloro-2-amino-5-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, dihydrochloride salt; NMR
(CDCI3) 10.9 (br d, 1), 7.8 (m, 2), 7.5 (dd, 1), 7.3
(m, 2), 6.8 (s, 1), 5.0 (m, 3), 4.3-3.2 (m, 7), 1.4-
1.2 (m, 6) ppm; (frans)-1-((4-methyl-2-formylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, hydrochloride salt; NMR
(DMSOd 6) 10.9 (br d, 1), 10.4 (S, 1), 7.9 (s, 2), 7.5
(m, 2), 7.3 (m, 2), 7.0 (d, 1), 5.2 (m, 1), 5.0 (m,
2), 4.6 (m, 1), 4.3 (m, 3), 3.6 (m, 2), 2.8 (m, 1),
2.5 (s, 3), 1.4-1 .1 (m, 6) ppm;
(frans)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 10.9 (br d, 1), 10.4 (s, 1), 7.8 (s, 1), 7.5
(dd, 1), 7.3 (dd, 2), 7.0 (m, 3), 4.8 (m, 3), 4.1 (m,
1), 3.5 (m, 3), 3.0 (br s, 1), 2.7 (dd, 1), 2. 5 (d,
1), 1.3 (m, 3), 0.9 (m, 3) ppm; (frans)-1 -((2-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine hydrochloride salt; NMR (DMSOd
6) 11.0 (d, 1), 7.8 (t, 2), 7.3 (t, 2), 7.1 (m, 2),
6.8 (m, 2), 4.9-3.3 (m, 9), 2.8 (t, 1), 2.2 (s, 3) ,
1.4-1.1 (m, 6) ppm; (frans)-1-((2-(hydroxymethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, hydrochloride salt; NMR
(DMSOd 6) 11.0 (d, 1), 7.8(t, 2), 7.3 (m, 3), 7.1 (t,
1), 6.9 (m, 2), 5.0-3.2 (m, 11), 2.8 (t, 1), 1.4- 1.1
(m, 6) ppm; (frans)-1-((3-chloro-5-methoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine, hydrochloride salt; NMR
(DMSO-d6) 10.8 (d, 1), 7.8 (m, 2), 7.3 (t, 2), 6.6 (s,
2), 6.5 (br s, 1), 5.0-3.2 (m, 12), 2.8 (m, 1),
1.4-1.2 (m, 6) ppm;
(fra/7s)-1-((2-methoxy-5-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine,
hydrochloride salt; NMR (DMSOd 6) 11.1 (d, 1), 7.9 



(m, 2), 7.7 (br s, 1), 7.2 (m, 4), 5.2-3.3 (m, 12),
2.8 (t, 1), 1.4-1.2 (m, 6) ppm; 1-
((phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)p
iperazine; NMR (DMSO-d ) 11 (br d, 1), 7.7 (m, 2), 7.3
(m, 4), 6.9 (m, 3), 4. 9 (m, 3), 4.3 (m, 3), 4.0-2.8
(m, 5), 1.4 (d, 1.5), 1.2 (d, 1.5) ppm;
(frans)-1-((4-chlorophenylamino)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSO-d6).
7.4 (dd, 2), 7.1 (m, 4), 6.6 (d, 2), 5.8 (t, 1), 4.5
(br s, 0.5), 4.0 (br m, 1.5), 3.8 (br m, 1), 3.8-3.3
(m, 3), 3.0 (m, 2), 2.6 (m, 1), 2.2 (d, 1), 1.1 (br d,
3), 0.9 (br d, 3) ppm; (frans)-1-((4-chloro-3-
nitrophenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSOd 6) 11 (br d, 1),
7.7 (m, 4), 7.3 (m, 3), 5.0 (q, 2), 4.7 (m, 0.5), 4.4
(m. 2.5), 3.8 (m, 0.5), 3.6-2.9 (m, 6), 1.4 (d, 1.5),
1. 3 (d, 1.5) ppm; (frans)-1-((4-chloro-2-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO-d6) 10.8 (br d, 1),
7.9-6.8 (m, 7), 5.1- 2.8 (m, 10), 2.2 (s, 3), 1.3 (m,
6) ppm; (frans)-1-((4-chloro-
2-(diethylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m, 2),
7.0 (t, 2), 6.8 (m, 3), 4.8 (br s, 3). 4.1 (br s, 1),
3.5 (q, 3), 3.2 (q, 4), 3.0 (br s, 1), 2.7 (dd, 1),
2.2 (d, 1), 1.3 (br s, 3), 1 (m. 9) ppm; (
frans)-1-((4-chloro-2-hydroxyphenoxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine; NMR
(CDCI3) 7.3 (m, 2), 7. 0-6.7 (m, 5), 4.9 (m, 0.5), 4.6
(br s, 2), 4.2 (m, 0.5), 3.6-3.2 (m, 3), 3.0 (br d,
1), 2.7 (br d, 1), 2.2 (d, 2), 1.3 (m, 3), 0.9 (m, 3)
ppm;
1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-
2-methyl-4- (4- fluorobenzyl)piperazine; NMR (DMSOd 6)
10.8 (d, 1), 7.7 (m, 2), 7.3 (m, 4), 6.9 (d, 1),
5.0-4.3 (m, 6), 3.9-2.9 (m, 7), 1.4 (d, 1. 5), 1.2 (d,
1.5) ppm;(2f?,5S)-1-((4-chloro-3-
(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m, 4),
7.0-6.7 (m, 3), 4. 7 (m, 4), 4.1 (m, 1), 3.5 (m, 2.5),
3.2 (m, 0.5), 3.0 (s, 1), 2.7 (dd, 1), 2.2 (d, 1), 2.1
(m, 1), 1.2 (m, 3), 0.9 (m, 3) ppm; (
frans)-1-((4-chloro-2-(ureidomethyl)phenoxy)methyl)car
bonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSO-d6) 7.4 (m, 2), 7.1 (m, 4), 6.9 (d, 1), 6.4 (t,
1), 5.6 (s, 2), 5.0-4.0 (m, 4) , 3.5 (m, 2), 3.3 (d,
2), 3.0 (m, 2), 2.2 (m, 2), 1.2 (br d , 3), 0.9 (br d,
3) ppm;
1-((4-chloro-2-aminophenoxy)methyl)carbonyl-2-methyl-
4-(4- fluorobenzyOpiperazine; NMR (DMSCMJ 6) 11.2 (br
d, 1), 7.7 (m, 2), 7.3 (t, 2), 6.9 (m, 3), 5.0-4.2 (m,
5), 3.9 (m, 1), 3. 6 (m, 1), 3.4 (m, 1), 3.0 (m, 3),
1.4 (d, 1.5), 1.3 (d, 1.5) ppm;
1-((4-chloro-3-aminophenoxy)methyl)carbonyl-2-methyl-4
-(4- fluorobenzyl)piperazine; NMR (DMSOd 6) 11.2 (br
d, 1), 7.8 (br s, 2), 7.3 (t, 2), 7.0 (d, 1), 6.4 (s,
1), 6.2 (d, 1), 4.8-4.2 (m, 5), 4.0 (m, 1), 3.6 (m,
1), 3.4 (d, 1), 3.2-2.9 (m, 4), 1.3 (m, 3) ppm;
(2S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-
2-methyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 9.
O(s, 1), 8.2 (s, 1), 7.3 (t, 1), 7.0 (t, 3), 6.8 (q,
3), 5.0 (s, 2), 4.6 (dt, 2), 4.4 (d, 0.5), 3.7 (br s,
0.5), 3.4 (m, 2.5), 3.0 (t, 0.5), 2.8 (m, 1), 2.6 (d,
1), 2.1 (m, 3), 1.4 (d, 1.5), 1.3 (d, 1.5) ppm;
(2ft)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2
-methyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 9.0
(s, 1), 8.2 (s, 1), 7.3 (t, 1), 7.0 (t, 3), 6.8 (q,
3), 5.0 (s, 2), 4.6 (dt, 2), 4.4 (d, 0.5), 3.7 (br s,
0.5), 3.4 (m, 2.5), 3.0 (t, 0.5), 2.8 (m, 1), 2.6 (d,
1), 2.1 (m, 3), 1.4 (d, 1.5), 1.3 (d, 1.5) ppm;
(trans)-
1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6)
10.8 (br s, 1), 8.2 (br s, 2), 7.8 (br s, 2), 7.7 (br
s, 1), 7.3 (m, 2), 6.8 (br s , 2), 5.2- 4.3 (m, 5),
3.9-3.1 (m, 5), 2.8 (t, 1), 1.5-1.1 (m, 6) ppm;
(2f?,5S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbony
l-2,5- dimethyl-4-(4- fluorobenzyOpiperazine; NMR
(CDCI3) 9. O(s, 1), 8.3 (s, 1), 7.3 (t, 1), 7.0 (t,
3), 6.8 (m, 3), 5.0 (s, 2), 4.6 (m, 2), 4.2 (d, 0.5),
3.7-3.4 (m, 2.5), 3.2 (m, 2), 2.7 (d, 1), 2.5(m, 1),
2.2 (d, 1), 1.3 (br d, 3), 1.0 (br d, 3) ppm;
(frans)-1-
((4-bromo-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine; NMR (CDCI3) 10.4 (s,
1), 8.0 (s, 1), 7.6 (dd, 1), 7.3 (m, 2), 7.0 (m, 3),
4.8 (m, 3), 4.1 (br d, 1), 3.5 (m, 3), 3. O(m, 1), 2.7
(dd, 1), 2.3 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;1-
((4-chloro-2-methoxycarbonylphenoxy)methyl)carbonyl-2-
methyl-4-(4- fluorobenzyl)piperazine; NMR (DMSO-Cl6)
11.0 (br d, 1), 7.7 (m, 3), 7.6 (dd, 1), 7.3 (t, 2),
7.0 (d, 1), 5.0 (do, 2), 4.7 (m, 1), 4.4 (m, 3), 3.8
(m, 4), 3.4 (m, 2), 3.0 (m, 2), 1.4 (d, 1.5 ), 1.2 (d,
1. 5) ppm; (frans)-1
-((4-chloro-2-methoxycarbonylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; NMR (CDCI 3) 7.9 (br s,
2), 7.8 (s, 1), 7.4 (m, 1), 7.1 (t, 2), 7.0 (d, 1),
4.8 (m, 3), 4.4 (m, 2), 3.9 (m, 4), 3.5 (m, 2), 2.8
(m, 2), 1.6 (m, 3) , 1.3 (m, 3) ppm;
1-((4-chloro-2-aminocarbonylphenoxy)
methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 9.6 (br s, 1),
8.0 (s, 1), 7.6 (dd, 1), 7.4 (dd, 2), 7. 2 (t, 2), 6.9
(d, 1), 5.0 (m, 3), 4.4 (m, 2), 4.0 (m, 1), 3.8 (m,
2), 3.6 (m, 1), 3.1 (m, 1), 2. 9 (m, 1) , 1.6 (d,
1.5), 1.4 (d, 1.5) ppm; 1-((4-chloro-2-
(aminocarbonyl)
phenylamino)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSOd 6) 11.2 (br s, 1),
7.9 (br s, 1), 7.7 (m, 3), 7.2 (m, 2), 6.6 (d, 1), 4.8
(br s, 1), 4.4-3.9 (m, 6), 3.4 (d, 1), 3.0 (m, 3), 1.4
(m, 3) ppm; (2f?)-1-((4-chloro-2-
aminocarbonylphenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl) piperazine; NMR (CDCI3) 9.1 (s, 1), 8.2
(s, 1), 7.4 (dd, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8 (d,
1), 5.8 (br s, 1), 4.8 (m, 3), 3. 5 (m, 3), 2.9 (d,
1), 2.7 (d, 1), 2.2 (m, 2), 1.4 (d, 1.5), 1.3 (d, 1.5)
ppm;
1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2-methyl-
4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6) 11.0 (br
d, 1), 10.4 (s, 1), 7.6 (m, 4), 7.3 (t, 2), 7.2 (d,
1), 5.2 (m, 2), 4.7 (m, 1), 4.3 (m, 3), 3.9 (m, 1),
3.6 (m, 1), 3.1 (m, 3), 1.5 (d, 1.5), 1.3 (d, 1.5)
ppm; (2f?,5S)-1-((4-chloro-2-formylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 10.5 (s, 1), 7.8 (s, 1), 7.5 (d, 1), 7.3
(m, 2), 7.0 (t, 3), 4.8 (m, 3), 41 (m, 1), 3.5 (m, 3),
3.1 (br s, 1), 2.7 (dd, 1), 2. 3 (dd, 1), 1.3 (m, 3),
0.9 (m, 3) ppm; (2f?)-1-((4-chloro-
2-formylphenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 10.4 (s, 1), 7.8
(s, 1), 7.5 (d, 1), 7.3 (m, 2), 7.0 (t, 3), 4.8 (br s,
2), 4.7 (m, 1), 4.2 (m, 1), 3.4 (m, 3), 3. 1 (m, 1) ,
2.8 (br d, 1), 2.6 (br d, 1), 2.1 (m, 1), 2.0 (dd, 1),
1.3 (m, 3) ppm;
(fraps)-1-((4-chloro-2-cyanophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 7.5 (dd, 1), 7.3 (m, 2), 7.0 (m, 4), 4.8
(m, 3), 4.1 (m, 1), 3.5 (m, 3), 3.0 (m, 1), 2.7 (m,
1), 2.2 (m, 1), 1.3 (m, 3), 0.8 (m, 3) ppm;
(fra/?s)-1-((4-chloro-2-acetylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (DMSO-d 6) 10.8 (br d, 1), 7.8 (s, 2), 7.5 (m, 2),
7.3 (m, 3), 7. 2 (m, 1), 5.3 (m, 1), 5.0 (S1 2), 4.3
(m, 3), 4.0 (m, 1), 3.8- 3.3 (m, 2), 2. 8 (m, 1), 2.6
(s, 3), 1.4 (dd, 3), 1.3 (m, 3) ppm; 1-((2-
(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-flu
orobenzyl) piperazine; NMR (DMSOd 6) 11.0 (br s, 1),
9.4 (s, 1), 8.0 (d, 1), 7.6 (d, 2), 7.3 (t, 2), 7.0
(m, 3), 4.9 (q, 2), 4.7 (m, 1), 4. 3 (m, 3), 3.9 (m,
1), 3.6-2.8 (m, 4), 2.1 (s, 3), 1.4 (d, 1.5), 1.3 (d,
1. 5) ppm; (frans)-1
-((3-cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4- (4-
fluorobenzyl)piperazine; NMR (DMSO-d 6) 11.0 (br d,
1), 7.9 (s, 2), 7.5-7.3 (m, 6), 5.2 (d, 1), 4.9 (m,
2), 4.3 (m, 3), 3.6 (m, 2) , 3.2 (m, 1), 2.8 (m, 1),
1.5-1 .2 (m, 6) ppm; (2f?,
5S)-1-((3-hydroxy-5-methylphenoxy)methyl)carbonyl-2,5-
dimethyl-4- (4- fluorobenzyl)piperazine; NMR (DMSO-d
6)10.5 (br d, 1), 9.3 (s, 1), 7.8 (s, 2), 7.2 (m, 2),
6.2 (s, 2), 6.1 (s, 1), 4.7 (m, 4) , 4.3 (m, 3), 3.8
(m, 1), 3.6 (m, 1), 2.8 (m, 1), 2.2 (s, 3), 1.4 (m,
3), 1.2 (m, 3) ppm;
(fra/7s)-1-((4-methyl-2-aminophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO- d6) 11.0 (br m,
1), 7.8 (s, 2), 7.2 (m, 5), 5.3 (m, 1), 5. 0 (m, 2),
4.3 (m, 3), 4.0 (m, 1), 3.5 (m, 2), 2.8 (m, 1), 2.2
(s, 3), 1.3 (m, 6) ppm;
(frans)-1-((3-formylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSO-d
6) 11.0 (br d, 1), 10.0 (s, 1), 7.9 (s, 2), 7.5 (m,
2), 7.3 (m, 3), 6.9 (m, 1), 5. 2 (m, 1), 4.9 (m, 2),
4.3 (m, 3), 4.0 (m, 1), 3.6 (m, 2), 2.8 (m, 1) , 1.3
(m, 6) ppm; (fra/7s)-1-((4-methyl-2-acetylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 7.5 (s, 1), 7.3(
m, 3), 7.0 (t, 2), 6.8 (d, 1), 4.7 (m, 3), 4.2 (br d,
1), 3.6 (m, 1), 3.5 (q, 2), 3.0 (br s, 1), 2.7 (m, 4),
2. 2 (m, 4), 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-((2-
methoxycarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; NMR (CDCI3) 12.1 (s, 1),
7.8 (m, 3), 7.3 (br s, 1), 7.0 (br s, 4), 4.8 (m, 2),
4.3 (m, 3), 3.9 (m, 5), 3.6 (m, 1), 2.8 (m, 1), 2.4
(m, 1), 1.6 (m, 3), 1.3 (m, 3) ppm; (trans
)-1-((3-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
-fluorobenzyl) piperazine; NMR (DMSOd 6) 10.8 (br d,
1), 7.8 (m, 3), 7.7 (m, 1), 7.6 (t, 1), 7.4 (d, 1),
7.3 (t, 2), 5.2 (m, 1), 5.0 (m, 2), 4. 7 (m, 1), 4.3
(m, 3), 4.0 (m, 1), 3.6 (m, 1), 2.8 (m, 1), 1.4 (m,
3), 1.3 (m, 3) ppm;
(frans)-1-((4-acetyl-2-(aminocarbonyl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; NMR (DMSO- d6) 9.7 (br d,
1), 8.6 (s, 1), 8.5 (s, 1), 8.1 (d, 1), 7.8 (s, 1),
7.6 (br S1 3), 7.3 (t, 3), 5.4 (d, 1), 5.1 (m, 2), 4.6
(m, 1), 4. 3 (S, 2),4.2 (m, 1), 3.7 (m, 1), 3.4 (m,
1), 3.0 (m, 1), 2.6 (s, 3), 1.4 (m, 3), 1.2 (m, 3)
ppm; (frans)-1 -((4-nitro-3-methylphenoxy)methyl)
carbonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (DMSO-d 6) 11.2 (br d, 1), 8.0 (m, 3), 7.3 (m, 2),
7.0 (m, 2), 5.3 (d, 1), 5.0 (m, 2) , 4. 3 (m, 3),
3.7-3.3 (m, 2), 3.0 (m, 1), 2.8 (m, 1), 2.6 (s, 3),
1.4 (m, 3), 1.3 (m, 3) ppm;
(frans)-1-((5-nitro-2-methylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO- d6) 10.5 (br d,
1), 7.7 (m, 4), 7.4 (d, 1), 7.3 (t, 2), 5. 3 (d, 1),
5.1 (m, 2), 4.7 (m, 1), 4.3 (m, 2), 3.9 (q, 1), 3.6
(br 



d, 1), 3. 4 (m, 1), 2.9 (dd, 1), 2.3 (s, 3), 1.4 (m,
3), 1.3 (m, 3) ppm;
(fraA7s)-1-((4-amino-3-nitrophenoxy)methyl)carbonyl-2,
5-dimethyl-4- (4- fluorobenzyl)piperazine; NMR (DMSO-d
6) 11.2 (br d, 1), 7.9 (t, 2), 7.3 (m, 4), 7.0 (d, 1),
4.8 (m, 3), 4.3 (m, 3), 3.9 (m, 1) , 3.6 (m, 1), 3.2
(m, 1), 2.8 (t, 1), 1.4 (dd, 3), 1.3 (dd, 3) ppm; (
aps)-1-((5-nitro-2-aminophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSO-d 6)
11.2 (br d, 1), 7.9 (t, 2), 7.7 (d, 1), 7.6 (s, 1),
7.3 (t, 2), 6.7 (d, 1) , 5. 0 (m, 3), 4.7 (m, 1), 4.3
(m, 2), 4.0 (q, 1), 3.6 (m, 1), 3.3 (m, 1), 2.8 (t, 1)
, 1.4 (dd, 3), 1.3 (dd, 3) ppm; ( -ans)-i-((2-
aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO-d 6) 11.3 (m, 1),
7.9 (br s, 2), 7.8 (br m, 1), 7.3 (m, 4), 7.0 (t, 1),
5.3 (m, 1), 5.0 (m, 2), 4.6 (m, 1), 4.3 (m, 2) , 3.6
(m, 3), 2.8 (m, 1), 1.3 (m, 6) ppm; (fra/7s)-1-((3-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO-d 6) 10.5 (br d,
1), 7.8 (s, 2), 7.3 (m, 2), 7.1 (t, 1), 6.5 (m, 3),
4.8 (m, 2), 4.3 (m, 3), 3.8 (m, 1), 3.6 (m, 1), 3. 4
(m, 2), 2.8 (t, 1), 1.4 (m, 3), 1.2 (m, 3) ppm;
(trans)-
1-((4-methoxy-2-acetylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;; NMR (DMSO-d 6)
11.2 (br s, 1) , 7.9 (br s, 2), 7.3 (m, 3), 7.1 (S,
2), 5.2 (d, 1), 4.9 (s, 2), 4.3 (m, 3), 3.9-3.4 (m,
9), 2.8 (m, 1), 1.4-1.2 (m, 6) ppm;
(fra/7S)-1-((5-methoxy-2-acetylphenoxy)methyl)carbonyl
-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSO-d 6) 11.2 (br d, 1), 7.9 (dd, 2), 7.6 (m,1), 7.3
(t, 2), 6.6 (q, 2), 5.3 (d, 1), 5.0 (s, 2), 4.3 (m,
3), 3.8 (s, 3), 3.4 (m, 3), 2.8 (m, 1), 2.6 (s, 3),
1.5-1.2 (m, 6) ppm;
(frans)-1-((2-((2-hydroxyethyl)aminocarbonyl)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd 6)
10.8 (br d, 1), 9.1 (br s, 1), 7.9 (d, 1), 7.8 (br s,
2), 7.4 (t, 1), 7.2 (m, 3), 7.0 (t, 1), 5.2 (d, 1),
5.0 (m, 2), 4. 3 (m, 3), 3.9-3.4 (m, 7), 2.8 (dd, 1),
14-1.2 (m, 6) ppm;
(fra/7s)-1-((2-((2-hydroxyethoxy)carbonyl)phenoxy)
methyl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6) 10.0 (br
s), 7.7 (m, 3), 7.4 (t, 1), 7.3 (t, 2), 7.0 (dd, 2),
5.0 (m, 2), 4.5 (m, 1), 4.2 (m, 5), 3.8 (q, 1), 3.6
(t, 2), 3.4 (m, 2) , 2.9 (m, 1), 1.3 (m, 3), 1.2 (m,
3) ppm; (frans)-1-
((2-(2-hydroxyethoxy)phenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6) 10.5
(br d, 1), 7.8 (t, 2), 7.3 (t, 2), 6.9 (m, 4), 4.8 (m,
3), 4.4 (m, 1), 4.3 (m, 2), 3.9 (m, 3), 3.6 (m, 3),
3.4 (m, 1), 2.8 (m, 1), 1.4 (m, 3), 1.2 (m, 3) ppm;
(frans)-1-((2-acetyl-4,5-dimethylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (DMSO-d 6) 10.4 (br s, 1), 7.8 (m, 2), 7.4 (s, 1),
7.2 (t, 2), 6. 8 (m, 1), 5.2 (d, 1), 4.9 (s, 2), 4.3
(m, 3), 3.8 (m, 1), 3.6 (m, 1), 3.4 (m, 1), 2.8 (m,
1), 2.6 (s, 3), 2.2 (s, 3), 2.1 (s, 3), 1.4 (m, 3),
1.2 (m, 3) ppm;
(frans)-1-((5-methoxy-2-(methoxycarbonyl)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6)
11.0 (br d, 1), 7.9 (br s, 2), 7.7 (d, 1), 7.3 (m, 2),
6.6 (m, 2), 5.0 (m, 3), 4.3 (m, 3), 3.8 (s, 3), 3.7
(s, 3), 3. 6 (m, 1), 3.4 (m, 2), 2.8 (dd, 1), 1.4 (dd,
3), 1.2 (dd, 3) ppm;
1-((4-chlorophenylamino)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl) piperazine; NMR (DMSOd 6) 7.4 (t, 2),
7.15 (t, 2), 7. 1 (d, 2), 6.6 (d, 2), 5.8 (t, 1), 4.5
(m, 1), 4.2 (m, 1), 3.9 (m, 1), 3.7 (m, 1), 3.4 (m,
1), 3.3 (m, 1), 2.9 (m, 1), 2.8 (d, 1), 2.6 (d, 1),
2.0 (m, 2), 1.3 (d, 1.5), 1.1 (d, 1.5) ppm; (frans)-1-
((benzo[b]pyran-2-on-7-yloxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.6 (d,
1), 7.4 (d, 1), 7.3 (m, 2), 7.0 (m, 3), 6.8 (s, 1),
6.3 (d, 1), 4.7 (m, 3), 4.1 (m, 1) , 3.6 (m, 3), 3.0
(br s, 1), 2.7 (br d, 1), 2.2 (d, 1), 1.3 (m, 3), 1.0
(m, 3) ppm; (frans)-1-((2-chloro-4-carboxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ( transyi
-((1-nitroso-3,6-di(hydroxysulfonyl)naphthalen-2-yloxy
)methyl) carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine;(trans
)-1-((2-nitroso-4-hydroxysulfonylnaphthalen-1
-yloxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-((3,6-di(hydroxysulfonyl)naphthalen-1- yloxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(fransJ-1-((3-hydroxysulfonyl-6-aminonaphthalen-1-ylox
y)methyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)
-1-((3-hydroxysulfonyl-7-aminonaphthalen-1-yloxy)methy
l)carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(?ransj-1-((5-
hydroxysulfonylquinolin-8-yloxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
ransJ)-1-((2,3-dinitro-7-
hydroxysulfonylnaphthalen-1-yloxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; C
ans)-1-((2-carboxy-4-
hydroxysulfonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
ffraA7sj-1-((2-annino-4-hydroxysulfonylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((4-formyl-2,6-di-Nbutylphenoxy)methyl)carbon
yl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((4-
(morpholin-4-yl)methyl-2,5-dimethylphenoxy)methyl)carb
onyl-2,5- dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)- -{{4- (methoxycarbonyO^.
Q-dichlorophenoxyJmethyOcarbonyl^. - dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((4-(hydroxysulfonyl) naphthalen-1
-yloxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; - ((
-diChydoxysulfonylJ-b-
aminonaphthalen-1-yloxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine;
ffransJ-1-((2-carboxy-5-aminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
CfransJ-1-((4-trifluromethyl-2,3,5,6,-tetrafluoropheno
xy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)- -((2-
methoxy-4-formyl-5-(2-hydroxy-3-methoxy-5-
formylphenyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((4-carboxy-2,3,5,6-tetrafluorophenoxy)
methyl) carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;{trans )-1-((4-(adamant-1
-yl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-] -((2-(adamant-1
-yl)-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-]
-((2,4-di((1-methyl-1 -phenyl)ethyl)phenoxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
CfraA7sJ-1-((2-acetyl-4-bromophenoxy)methyl)carbonyl-2
,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-riAro-4-t-
butylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (
rans>1-((2-acetyl-4-chloro-5-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans
)-1-((2-acetyl-4-chloro-6-nitrophenxoy)methyl)carbonyl
-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(frans)-1-((2-acetyl-4,6-
dibromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((2-formyl-4,6-di(Nbutyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; a
?s -1-((3
5-dinitrophenoxy)methyl)carbonyl-2,5-dimethyt-4-(4-
fluorobenzyl)piperazine; (frans)-1-((2,6-dichloro-4-
ethoxycarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; (' rans
)-1-((2-ethoxycarbonyl-4-methylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffraA7SJ-1-((2-methoxy-6-(prop-3-enyl)phenoxy
)methyl)carbonyl-2,5- dimethyl-4-
(4-fluorobenzyl)piperazine; / ansJ-1-((3-
fluoro-4-cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
^ra/7sJ-1-((2-acetyl-4-methyl-6-nitrophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((2-methylbenzothiazol-5-yloxy)methyl)carbony
l-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
Lans>)-1-((2-carboxy-4-
(hydroxysulfonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;
(trans)-1-((4-(4-(trifluoromethyl)phenoxy)phenoxy)meth
yl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine;( ans
)-1-((2-(1/-/-pyrazol-3-yl)-4-chloro-5-methylphenoxy)m
ethyl)carbonyl- 2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-] -((2-
(1H-pyrazol-3-yl)-4-chlorophenoxy)methyl)carbonyl-2,5-
dimethyl-4- (4-fluorobenzyl)piperazine;
(frans)-1-(((2-phenyl-4-oxo-7-
hydroxy-4/-/-1-benzopyran-3-
yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-] -((2-chloro-3-
trifluoromethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(/rans)-1-((2-methoxy-4-(butoxymethyl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; ( trans)-]
-((6-hydroxyquinolin-2-yloxy)methyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine;
(^ra/?s)-1-((2-methoxycarbonyl-
6-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;
(frans)-1-((2,5-di(f-butyl)-4-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(^raA?s)-1-((2-formyl-4-methylphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; 



(trans)-] -((2-(2
H-benzotriazol-2-yl)-4-(2-hydroxyethyl)phenoxy)methyl)
carbonyl- 2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans)-] -{{A-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ^rar7s;
-1-((2-(methylthio)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((3,5-
di(Nbutyl)-4-formylphenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl)piperazine; (
LaA7sJ-1-((3,5-dibromo-4-methylphenoxy)methyl)carbonyl
-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2,6-diiodo-4-formylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
nitro-4-methoxycarbonylphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; ffra
sJ-1-((2-(ethoxycarbonyl)indol-5-yloxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((3-(2-carboxyethyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;C^ans;
-1-((2,6-dinitro-4-
(carboxymethyl)phenoxy)methyl)carbonyl-2,5-climethyl-4
- (4-fluorobenzyl) piperazine;
Cfrans)-1-((2-nitro-3-carboxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
ra/7S)
-1-((6-carboxynaphthalen-2-yloxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine;
ffransJ-1-((2,6-difluoro-4-
ethylcarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
ffransJ-1-((2-(2-(methoxycarbonyl)ethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
CfransJ-1-((2-(prop-3-enyl)-4-acetylphenoxy)methyl)car
bonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -(((3- oxo-2H-
benzofuran-6-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans/)-1-((2,4,6-tribromo-3,5-
dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; C
ans)-1-((4-(heptylcarbonyl)phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)^-((2-
carboxy-4-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
(^ra/7s)-1-((2-nitro-4-phenylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-methoxy-4-(eth-2-enyl)phenoxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)^
-((2-chloro-4-
methoxycarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(frans)-1-((2,6-diiodo-4-cyanophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
CfransJ-1-((2,6-diiodo-4-carboxyphenoxy)methyl)carbony
l-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -{({2-
phenyl-4-oxo-4/-/-1-benzopyran-5-yl)oxy)methyl)carbony
l-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)- -(((2-phenyl-4-oxo- 7-methoxy-4H-1
-benzopyran-5- yl)oxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
ffransj-1-(((2-phenyl-4-oxo-7-
methoxy-2,3-dihydro-4H-1-benzopyran-5-
yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;(trans)- -((4-
octylcarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine; (trans)-]
-(((4-phthalimid-1-ylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
('frans>)
-1-((3-(morpholin-4-yl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-({3-ch\oro-A-
bromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-!
-(((2-oxo-7-methoxy-2H-1-benzopyran-8-yl)
oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
(fra/?s)-1-((2-acetyl-5-fluorophenoxy)methyl)carbonyl-
2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
(frans)-1-((2-(1-
methylcyclohex-1-yl)-4-methyl-6-(2-hydroxy-3-(1-methyl
cyclohex- 1-yl)-5-
methylbenzyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
(frans)-1-((2-formyl-3-methoxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-amino-4-carboxyphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-chloro-4-carboxy-6-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine;
(fraA7S)-1-((2,6-dimethyl-4-carboxyphenoxy)methyl)carb
onyl- 2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans) -({2-
methoxy-4-(2-(carboxy)ethyl)phenoxy)methyl)carbonyl-2,
5-dimethyl- 4-(4- fluorobenzyl)piperazine; (trans)-]
-((2, 6-dimethoxy-4-(hydroxymethyl)phenoxy)methyl)
carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans)
-1-((2,6-dibromo-4-formylphenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine;
(?ra/7sJ-1-((2-nitro-4-
(ethoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
ffransj-1-((2-amino-4-(methoxycarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine;
CfransJ-1-((4-(2-(4-nitrophenyl)eth-2-enyl)phenoxy)met
hyl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine;(trans)
-1-((2-acetyl-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans)-1-((2,6-di(f-
butyl)-4-(methoxycarbonyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-methoxy-4-
(ethoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine;
CfraA7>)s-1-((2-cyclohexyl-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(YransJ-1-((2,6-dimethyl-4-chlorophenoxy)methyl)carbon
yl- 2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (' ans
)-1-((2-
methoxy-4-ethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(YransJ-1-((4-n-butylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-(((3-carboxy-1-bromonaphthalen-2-yl)oxy)methyl)carb
onyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans)- -((2-
bromo-4-nitro-6-formylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; Cfra s
)-1-((2-formyl-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; a s
)-1-((2,6-dichloro-4-(ethoxycarbonyl)phenoxy)methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)- -(((4-methyl-2-oxo-2/ -/-1-benzopyran- 6-yl)
oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-}
-((2,3-dibromo-4-formyl-6-methoxyphenoxy)methyl)carbon
yl- 2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans)- -({4-
(2-(4-nitrophenyl)eth-2-yl)phenoxy)methyl)carbonyl-2,5
-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-}
-((2,4, 6-tribromo-3-
formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(fra/?s)-1-((2-benzyl-4-chlorophenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(/rans)-1-((2-
(bezothiazol-2-yl)phenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine;
f^aA7SJ-1-((2-nitro-6-fluorophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(YransJ-1-((2-ethoxy-4-methylphenoxy)methyl)carbonyl-2
,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans>)-1-((2-bromo-4,6-di(
/-butyl)phenoxy)methyl)carbonyl-2,5-climethyl-4-(4-
fluorobenzyl) piperazine; (trans)-
-((2-(pyrrolidin-1-yl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-(morpholin-4-yl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-(piperidin-1 -yl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(?rans>1-((2-formyl-4-chloro-6-bromophenoxy)methyl)car
bonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -(((4, 7-
dimethoxy-5-formylbenzofuran-6-yl)oxy)methyl)carbonyl-
2, 5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-(((2-oxo-4-methyl-8- nitro-2H-1
-benzopyran-7-yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-methoxy-4-
bromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((2-chloro-4-bromo-6-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
rans>)-1-((2,4-dimethyl-6-^-butylphenoxy) methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; 



(trans)
-1-(((2-nitro-4-(hydroxysulfonyl)naphthalen-1-yl)oxy)m
ethyl)carbonyl- 2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (transy]-(((3-
(hydroxysulfonyl)-6-aminonaphthalen-1-yl)oxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine; C
a s - I -( ( -
(hydroxysulfonyl)-7-aminonaphthalen-1-yl)oxy)methyl)ca
rbonyl-2, 5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)^-(((3-
(methoxycarbonyl)naphthalen-2-yl)oxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; C ans
)-1-((2-carboxy-4-
(hydroxysulfonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;
('frans>)-1-((4-/7-butylcarbonylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((3-ethoxyphenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine;
(Yra/7sJ-1-((4-(((2-ethyl)hexoxy)
carbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(YransJ-1-((4-((/7-pentoxy)carbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/7S/)-1-((2-nitro-5-(methoxycarbonyl)phenoxy)methy
l)carbonyl- 2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (trans)-] -({2,
4,6-tribromo-3-methylphenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((2-methoxy-5-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(?ransJ-1-((3-methoxy-4-formylphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((4-(2-
(phenyl)eth-2-enyl)phenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine; (trans)-] -((4-(]
,2,4-triazol-1-yl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('frans
)-1-((2-nitro-4-chloro-5-methylphenoxy) methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-(n-hexoxycarbonyl)phenoxy)methyl)carbonyl-2,5-d
imethyl- 4-(4- fluorobenzyl)piperazine;
ffransJ-1-((2-chloro-4-
formyl-6-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4
- (4-fluorobenzyl) piperazine;
CfransJ-1-((2-methoxy-4-(2-(ethoxycarbonyl)
ethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-]
-((2,3,4, 6-tetrachlorophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
((2-methylpropoxy)carbonyl)phenoxy)methyl)carbonyl-2,5
-dimethyl- 4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-(n-
butoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; C
a/?sj-1-((4-(phenylamino)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-hydroxymethyl-4-chlorophenoxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-]
-((2-mercaptophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine:(fra/?s
)-1-((2-nitro-6-formylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
Cfra/7sJ-1-((2l4-di(1-methylbutyl)
phenoxy)methyl)carbonyl-2, 5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(trans)-l-((3-trifluoromethyl-4-nitrophenoxy)methyl)ca
rbonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
^rans>1-((2,6-
dibromo-4-(methoxycarbonyl)phenoxy)methyl)carbonyl-2,5
- dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans)-1-((2,4-dichloro-6-
acetyl)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/7SJ-1-((2-methoxycarbonyl-4-methylphenoxy)methyl)
carbonyl- 2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)- -((2-
formyl-4-bromo-6-methoxyphenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine; (trans)-
-((2,6-diformyl-4-methylphenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{{2,
6-dinitro-4-carboxyphenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine;
CfraA7>)s-1-((2-nitro-4-acetylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-formyl-4-nitro-6-methoxyphenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
C^ansj-1-((4-(aminocarbonyl)
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
C/-a/7S>1-((2-methoxycarbonyl-4-methoxyphenoxy)methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans) -1-(((2-phenyl-4-oxo-4/
-/-1-benzopyran-6-yl)oxy)methyl)carbonyl- 2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)- -{{2-
chloro-4-trifluoromethylphenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
(trans)-l-((2-carboxy-3-methyl-6-
isopropylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;
Cfra/7SJ-1-(((5,7-dibromo-2-methylquinolin-8-
yl)oxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; - (((
J-dichloro^-methylquinolin- d-yOoxyJmethyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
Cfrans)
-1-((2,6-dinitrophenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl)piperazine; CfraA7sj-1-((2-nitro-4-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (YransJ-1-((2-amino-4-(1
,1-dimethylpropyl)phenoxy)methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)
-1-((2,6-diphenyl-4-aminophenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine;
Cfrans>)-1-((2,4-dichloro-3-
methyl-6-aminophenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; (trans)-!
-(((2-oxo-4-(carboxy)methyl-2/ -/-1 -
benzopyran-7-yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine; (trans)-!
-(((2-oxo-4-trifluoromethyl-2H -1-benzopyran-7-yl
)oxy)methyl)carbonyl- 2,5-d imethyl-4-(4-fluorobenzyl)
piperazine; ( ransJ-1-((2-Nbutyl-4-methoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/7S)-1-((2-formyl-6-methylphenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
^ransJ-1-((2-methoxycarbonyl-
4-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
('fransJ-1-((2-bromo-5-fluorophenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine;
ffransj-1-((2,4- di(1
,1-dimethylpropyl)phenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl)piperazine; (trans)-!
-((3-methyl-4-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
apsj-1-((2,3,4-trifluorophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
('frans>)-1-((2,5-
difluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ra
sj-1-((2-methyl-5-nitrophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-(((2-
methyl-3-(ethoxycarbonyl)indol-5-yl)oxy)methyl)carbony
l-2, 5- dimethyl-4- (4-fluorobenzyl)piperazine;
a/7S>)-1-((2-aminocarbonyl-4-
acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;( ra
s,)-1-((2,6-dinitro-3-f-butylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
ns
-1-((2-fluoro-4-nitrophenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-carboxy-3-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(?ransJ-1-((2-(2-ethylhexoxy)carbonylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans) -1-((
2,4,6-tribromo-4-carboxyphenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine;
(YransJ-1-((4-(4-bromophenyl)phenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine;
Crans>)-1-((4-(4-
carboxypheny)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine; (trans)- -((2,
3,6-trifluorophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
ffra/7S
-1-((2,4,5-trifluorophenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; ^ransj-1-((2,4,6-
trifluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-flu
orobenzyl) piperazine;
CfransJ-1-((2-fluoro-5-trifluoromethylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans^-1-(((2,4-dinitronaphthalen-1-yl)oxy)methyl)car
bonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -(((3,6-
di(hydroxysulfonyl)-8-aminonaphthalen-1
-yl)oxy)methyl)carbonyl- 



2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
^raA7SJ-1-((2-acetyl-4-chlorophenoxy)methyl)carbonyl-2
,5-dimethyl-4-(4- fluorobenzyl) piperazine;
(frans>1-((2,6-dimethyl-4-(1-(3,5-dimethyl-4-
hydoxyphenyl)-1-
methylethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (fraA7s;-1-((4-(3-(4-
hydroxyphenyl)hex-2-yl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-(((6-(hydroxysulfonyl)
naphthalen-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine;(?rans;
-1-((2-chloro-4-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cf/a/ S
-1-((2-bromo-4,5-difluorophenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-chloro-4-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfraps>)-1-((2-methoxy-4-chlorophenoxy)methyl)carbonyl
-2,5- dinnethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((4-(2-
(methoxycarbony)ethyl)phenoxy)methyl)carbonyl-2,5-dime
thyl-4- (4- fluorobenzyl)piperazine;
(YransJ-1-((2,6-diphenyl-4-nitrophenoxy)methyl)carbony
l-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine,
(trans)- -{(2-
amino-3-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
(fransJ-1-((2-methyl-4-fluorophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-methyl-4-iodophenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-fluoro-6-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffransJ-1-((2-carboxy-3-isopropyl-6-methylphenoxy)meth
yl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; (trans)
-1-((2-carboxy-3,4,6-trichlorophenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-
-((2-carboxy-6-
isopropylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; Cf/ans
)-1-((2-(piperidin-1-yl)-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
('fransJ-1-(((2,3-dihydro-2,2-dimethylbenzofuran-7-yl)
oxy) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
C^rans>1-((2,6-di(Nbutyl)-4-(1-methylpropyl)phenoxy)me
thyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)
-1-((3-methyl-4-bromophenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((phenanthren-9-yl)
oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans/)-1-((2-nitro-4-bromophenoxy)methyl)carbonyl-2,
5-dimethyl-4- (4- fluorobenzyl)piperazine;
('fransj-1-((2-fluoro-3-
trifluoromethylphenoxy)methyl)carbonyl-2
>5-dimethyl-4-(4- fluorobenzyl) piperazine; ( rans>1
-((2-nitro-5-methoxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
/ans;
-1-((2-chloro-4-aminophenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-formyl-4-bromo-6-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(trans)-'!-((2-methoxy-4-(acetyl)methylphenoxy)
methyl) carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (fra s )
-1-((4-(5-mercaptotetrazol-1-yl)phenoxy)methyl)carbony
l-2,5-dimethyl- 4- (4-fluorobenzyl)piperazine;
(trans)-! -((2,4, 6-triiodo-3-
(2-carboxy)butylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; ans
)-1-((3-hydroxymethyl-4-nitrophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/isJ-1-((2,3,5,6-tetrafluoro-4-(2,3,4,5,6-pentaflu
orophenyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl
)piperazine;
Cfransj-1-((2-(benzotriazol-2-yl)-4,6-di(1,1-dimethylp
ropyl) phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-]
-((2-phenyl-3-hydroxy-4-oxo-4/ -/-1-benzopyran-6-
yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-]
-((indanonyl)oxy)methyl)carbonyl-2, 5-dimethyl-4-(4-
fluorobenzyl)piperazine; ^ransJ-1-((2-nitro-4-
(hydroxysulfonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine;
(?ransJ-1-((2-nitro-3-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-(2,4-dinitrophenyl)aminophenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
^rans>1-((3-methyl-4-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-]
-((2,6-dibromo-4-nitrophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
('fra/?s)-1-((2,6-
diiodo-4-nitrophenoxy)methyl)carbonyl-2
>5-dimethyl-4-(4- fluorobenzyl) piperazine:
(fransJ-1-((2-formyl-4-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
ffra/7SJ-1-((2-amino-5-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
rans
-1-((2-amino-5-methylphenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine;
^ransJ-1-((2-amino-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfransj-1-((2-amino-4-carboxyphenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
amino-4-f-butylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl)piperazine; ffrans )-1-((2-amino-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffraA7sj-1-((2-methyl-3-aminophenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
carboxy-5-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(fransJ-1-((3-methyl-4-aminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2,5-dimethyl-4-aminophenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine;
(fransj-1-((2,6-dibromo-4-
aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
rans/)-1-((2-carboxy-4-aminophenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
aminocarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
rans/)-1-((2-aminocarbonyl-4-chlorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((4-(2-aminoethyl)phenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfra/?s>)-1-((2,4,6-
tri(dimethylamino)phenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine;
Cfra/7S/)-1-((2-hydroxymethyl-6-methoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine; (
rans>1-((2,3-dimethoxyphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
(Yra/7s,)-1-((4-(methoxycarbonyl)-
5-methoxyphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; Crans
)-1-((2-methoxy-4-(methoxycarbonyl)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-((2,6-dimethoxy-4-(prop-3-enyl)phenoxy) methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)
-1-((2-acetyl-5-methoxyphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-acetyl-4-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffra/7S>1-((2-acetyl-3-methoxyphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{{2-
methoxy-4-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (
raA7sJ-1-((2,6-dimethoxy-4-acetylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; rans
)-1-((2,6-di(f-butyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2,4-
di(f-butyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-f
luorobenzyl) piperazine; (trans)-l-((3,
d-di(f-butyl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffra/?sJ-1-((2,6-di(isopropyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4- 



fluorobenzyl)piperazine; (YransJ-1-((2-methoxy-4-
(ethoxycarbony)methylphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
Craps>)-1-((2-ethoxy-5-prop-2-
enylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffrans)-1-((2-methoxy-5-prop-2-enylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans) -1-((2,6-di(1
-methylpropyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl)piperazine; ra
s/)-1-((2,4-difluorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^rans>1-((2,6-diphenylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; (frans
)-1-((2-nitro-3-
trifluoromethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
ffra/7s,)-1-((2-cyclopentyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-cyclopentylphenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl)piperazine;
C^/"ans)-1-((2,3-difluorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2-carboxy-6-aminophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (transy\-({2-
amino-4-chloro-5-nitrophenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
^^-^((S^-difluorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ra/?sJ-1-((2-carboxy-6-chlorophenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
Cfransj-1-((2,4-
dicarboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-flu
orobenzyl) piperazine;
Cfra/?s)-1-((2,3-dimethoxy-5-formylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (
frans)-1-((2-bromo-4-fluorophenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans/)-1-((2,6-dichoro-4-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
/-a/7sJ-1-((3-methyl-4-isopropylphenoxy)methyl)carbony
l-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -
(((fluoren-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
ffra/7s,M-((2-diethylaminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-
1-((2-amino-3-nitrophenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl)piperazine;
(trans)-l-(((2-oxo-3,4,8- trimethyl-2H-1
-benzopyran-7-yl)oxy)methyl)carbonyl-2,5- dimethyl-4-
(4-fluorobenzyl)piperazine; (trans)- -((2-acetyl-4-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
C^ransj-1-((2-fluoro-4-bromophenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-
(methylcarbonyl)amino-5-methylphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-(((1 -acetylnaphthalen-
2-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(YransJ-1-((2-methoxy-4-nitrophenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-({Z-
methyl-5-isopropylphenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine; (trans)-
-((2-methyl-4-formylphenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4- fluorobenzyl)piperazine; (transj-
-(((1-
aminonaphthalen-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine; (trans)-
-((4-aminonaphthalen-1 -yl)oxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans) -1-((2-methoxy-4-(1
,2-dihydroxyethyl)phenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-(((3-(2-
aminoethyl)indolin-5-yl)oxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; C
ans)-1-(((5-chloroquinolin-8-
yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (transy\
-((2-methoxy-4-(2-(amino)ethyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
/"ans )
-1-((4-(2-(amino)ethyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-methoxy-4-(2-
(amino)ethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
CfransJ-1-((24-diaminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
Cfrans)-1-((2-(diethylamino)methyl-4-
aminophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-((2-methyl-5-(2-aminobutyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans) -1-((2-(benzotriazol-2-yl)-4-(
1,1,3,3-tetramethylbutyl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperaz
ine;
^rans)-1-((2-nitro-4-bromo-6-fluorophenoxy)methyl)carb
onyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -((2-
iodophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((2-(2-carboxyethyl)phenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-carboxy-4-methylphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
Cfransj-1-((2,6-
dibromo-3-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine; Cra
s>)-1-((2,6-dichloro-3-carboxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfransj-1-((2-methoxy-4-carboxyphenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4- fluorobenzyl)piperazine; Cfrans;
-1-((2,6-dimethoxy-4-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((4-(2-carboxyethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((2-(2-
hydroxyethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
Cfransj-1-((3-(2-hydroxyethyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-(2-hydroxyethyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (
ransJ-1-((2-methoxy-4-(2-
hydroxyethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
(fransj-1-((2,4-dibromo-6-formylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
('fra/7S>)-1-((2-fluoro-6-formylphenoxy)methyl)carbony
l-2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
ffra/?s>1-((2,4-dichloro-6-
formylphenoxy)methyl)carbonyl-2 l5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-!
-((2,4-diiodo-6-formylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((2-
methoxy-6-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
Crans/)-1-((2-ethoxy-6-formylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-! -((2-formyl-5-(diethylamino)phenoxy) methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-formyl-5-methoxyphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((2-formyl-3,5-
dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
ffransJ-1-((2-formyl-4-bromophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-formyl-4-methoxyphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-(((4-methoxynapthalen-
1-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-!
-((2-carboxy-5,6-dimethoxyphenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((3-
nitro-4-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (trans)-!
-(((fluoren-9-on-1 -yl)oxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
rans -1-(((4-hydroxy-1
,2,3,4-tetrahydronaphthalen-8-yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-!
-((2,
3,4,5,6-pentabromophenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine; 



C ans)-1-((2-methyl-3,4,5,6-
tetrabromophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine; (
rans)-1-((2,3,4-trichlorophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans)
-1-((2-methyl-4-bromo-6-chlorophenoxy)methyl)carbonyl-
2 5-dimethyl-4- (4-fluorobenzyl)piperazine;
ans>)-1-((2-chloro-4- fluorophenoxy)methyl)carbonyl-2
5-climethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2,4,6-triiodophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; Cfrans)-1-((2-
formyl-4-chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(fransJ-1-((3-formylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((1-bromonaphthalen-2-yl)oxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((1, 6-
dibromonapthalen-2-yl)oxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine; (trans)-] -(((1
-nitrosonaphthalen-2-yl)oxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ^raA7s;
-1-(((2,4-dichloronaphthalen-1-yl)oxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((2- nitronaphthalen-1
-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; rans
)-1-(((2-carboxynaphthalen-1-yl)oxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('frans
)-1-(((2-methylnaphthalen-1-yl)oxy)methyl)carbonyl-2,5
-dimethyl- 4-(4- fluorobenzyl)piperazine; (trans)-]
-(((3- (hydroxysulfonyl)-7-(dimethylamino)naphthalen-1
- yl)oxy)methyl)carbonyl-2,
5-dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-]
-(((4- methoxynaphthalen-1
-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; (trans)-]
-(((1-formylnapthalen-2-yl)oxy) methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((1-carboxynaphthalen-1 -yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((1 -
amino-4-(hydroxysulfonyl)naphthalen-2-yl)oxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
Cfrar?s>)-1-((4-(naphthalen-2-
yl)aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;ffrans
)-1-(((3-aminonaphthalen-2-yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
fluoro-4-(carboxymethyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
ffransJ-1-((2-chloro-4-(carboxymethyl)phenoxy) methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine; C
ns
-1-((2-methoxy-4-(carboxymethyl)phenoxy)methyl)carbony
l-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
Cfrans)-1-((4-
hydroxymethylphenxoy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine;
(fransJ-1-((2-(hydroxymethyl)-4-bromophenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine, (trans)-] -((2,
6-di(hydroxymethyl)-4-methylphenoxy)methyl)carbonyl-2,
5- dimethyl- 4-(4-fluorobenzyl)piperazine; (trans)-]
-((2-
methoxy-4-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-d
imethyl-4- (4- fluorobenzyl)piperazine;
^rans,)-1-((4-mercaptophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfransj-1-(((2-carboxyindol-5-yl)oxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine;
Cfra/7SJ-1-(((3-carboxyindol-5-
yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cf/"ans)-1-(((indol-4-yl)oxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-(((indol-5-yl)oxy) methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
CfransJ-1-((2-(benzoxazol-2-yl)phenoxy)methyl)carbonyl
-2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
CfraA7S)-1-(((2-methylquinolin-
8-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('
a/is^-I^CCSJ-dibromoquinolin- d-yOoxyJmethyOcarbonyl^.
d- dimethyl - fluorobenzyl)piperazine;
CfransJ-1-(((5,7-
diiodoquinolin-8-yl)oxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (trans)-]
-(((5-nitroquinolin-8-yl)oxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans/)
-1-(((quinolin-5-yl)oxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl)piperazine;
C?raA7sJ-1-(((5-(hydroxysulfonyl)-7-iodoquinolin-8-yl)
oxy)methyl)carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)
piperazine; ( ransM -(((2-phenyl-4-oxo-4H-1-
benzopyran-7-yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; (trans)-
-((2-carboxy-2 >5,7,8-tetramethyl-2,3- dihydro-1 -
benzopyran-6-
yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)
piperazine; (trans)- \-(((2-oxo-3-chloro-4-methyl-2/
-/ -1-benzopyran-7-yl)oxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl) piperazine; (trans)-
-(((2-oxo-3-(diethylamino)methyl)-4- methyl-2/
-/-1-benzopyran-7-
yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-(((2-oxo-6-methoxy-2
H-1-benzopyran-7-yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-(((2-oxo-2/ -/-1-
benzopyran-7-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
ffransJ-1-((2-methoxy-4-formyl-6-bromophenoxy)
methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
Cfrans)-1-((2-methoxy-4-formyl-6-iodophenoxy)methyl)ca
rbonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)^-{(2-
methoxy-4-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
^rans)-1-((2-ethoxy-4-formylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-carboxy-4-formylphenox)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
f^rans^-1-((2,4-dichloro-6-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ra/7S)-1-((2,4-dinitro-6-formylphenoxy)methyl)carbonyl
-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine; C a s
)-1-((2,4-
dinitro-6-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine;
Crans>)-1-((2,4-dinitro-6-methylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((2,5-dinitrophenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;(trans)-
-((2-nitro-5-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ra s;
-1-((2-nitro-4-chlorophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-l-((2,4-dinitrophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)- -{(2-
nitro-4-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
(Yrans)-1-((2-nitro-4-formyl-6-methoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans>1-((2-nitro-4-carboxyphenoxy)methyl)carbonyl-2,
5-dimethyl-4- (4- fluorobenzyl)piperazine;
^ransj-1-((2-nitro-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2,6-dinitro-4-methylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
('frans)-1-((2-
nitro-4-(carboxymethyl)phenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine;
C^ansj-1-((2,6-dichlorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((3-methoxy-5-chlorophenoxy)methyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine;
ffra/7sJ-1-((4-cyanophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
CfransJ-1-((4-(1-methyl-1-phenylethyl)phenoxy)methyl)c
arbonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(transy\-({3-
(ethylamino)-4-methylphenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine;
rapsJ-1-(((2-acetylnaphthalen-
1-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((2-(carboxymethyl)phenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine;
Cfransj-1-((4-
(carboxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (trans)^
-(((benzotriazol-1-yl)oxy)methyl)
carbonyl-2,5-dimethyl-4-(4- 



fluorobenzyl)piperazine;rans )
-1-(((quinolin-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl)piperazine; (trans)-
-((4-formylphenoxy) methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(trans)-l-((2,6-dimethoxy-4-formylphenoxy)methyl)carbo
nyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(?rans>-1-((3,4-
dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; Cfrans;
-1-((2,4,6-tri(f-butyl)phenoxy)
methyl)carbonyi-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2,6-dimethoxy-4-(methoxycarbonyl) phenoxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; (trans)-
-((3-trifluoromethoxyphenoxy)methyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine; (trans)-
-((2-methyl-5-
aminophenoxy)methyl)carbonyl-2,5-dinriethyl-4-(4-
fluorobenzyl)piperazine; C
ans>)-1-((4-(4-cyanophenyl)phenoxy)methyl)carbonyl-2
l5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-({Z-
nitro-4-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
- fluorobenzyl) piperazine; (' ans
)-1-((3-methylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)A-((4-
methylphenox)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((4-(methoxycarbonyl)methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)
-1-(((carbazol-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl)piperazine; (trans)A -(((2-oxo-1 ,3-
benzothiol-2-on-6-yl)oxy)methyl)carbonyl-2,5-dimethyl-
4- (4-fluorobenzyl) piperazine; C a/
S)-1-(((2-phenyl-4-oxo-4/-/-1-
benzopyran-3-yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; (trans)- -((
(2-oxo-4-methyl-2H-1 -
benzopyran-7-yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; (trans)-
-((4-nitrophenoxy)methyl)carbonyl-2, 5-dimethyl-4-(4-
fluorobenzyl)piperazine,C^ansj-1-((3-
carboxy-4-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;
(?rans>1-((2-methoxy-5-aminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-(((2-phenyl-4-oxo-2,3-dihydro-4H-1-benzopyran-6-yl)
oxy)
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperaz
ine; (
rans>1-(((quinolin-6-yl)oxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; (trans)-] -((2,
3-diaminophenoxy) methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans/)-1-((4-(hydroxysulfonyl)phenoxy)methyl)carbony
l-2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
Cfrans)-1-(((fluorenon-9-on-2-yl)oxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-(((5,6,7 > 8-tetrahydronaphthalen-1
-yl)oxy)methyl)carbonyl-2,5-dimethyl- 4-(4-
fluorobenzyl)piperazine; (trans)-] -(((5, 6,7,8-
tetrahydronaphthalen-2-yl)oxy)methyl)carbonyl-2,5-dime
thyl- 4-(4- fluorobenzyl)piperazine; Cfrans>9-((2,4,6-
tribromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfransj-1-((2,6-dibromo-4-cyanophenoxy)methyl)carbonyl
-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-] -((2-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine:
CfransJ-1-((2,3,5,6-tetrafluorophenoxy)methyl)carbonyl
-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine; /
ansJ-1-((2,6-
difluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
('frans)-1-((2,3-dichlorophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans>1-((2,3,6-
trichlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine
(fransJ-1-((2-chloro-4,5-dimethylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(fransj-1-((2,5-dichlorophenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;ra
s/)-1-((2-chloro-5-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ffrans;
-1-((2-(methylcarbonyl)aminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cra 7s
-1-((2-isopropoxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine;
(trans)-'\-({2-(benzy\oxy)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(frans)-1-((2-ethoxyphenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; rans
)-1-((2-phenylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; a/ s
)-1-((2-(methoxycarbonyl)phenoxy)nnethyl)carbonyl-2,5-
dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-
-((2-(ethoxycarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ra/7s>1-((2-acetylphenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl)piperazine;
Cfransj-1-((2-(ethylcarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffransJ-1-((2-(f-butyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)- -{{2-
isopropylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-flu
orobenzyl) piperazine; (trans)-]
-((2-(1-methylpropyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2,3-dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine; ^ransJ-1-((2,3,5-
trimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
Cfransj-1-((2,3,6-trimethylphenxoy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2,4-dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine; (trans)-]
-((2,4,6-trimethoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((2-methyl-5-isopropylphenoxy)methyl)carbonyl
-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
(?ransJ-1-((2,5-
dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-! -((2,
5-dimethyl-4-(diethylamino)methylphenoxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
Cfrans)-1-((2-(Nbutyl)-6-methylphenoxy)methyl)carbonyl
-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (' ans
)-1-((2,6-
dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; (trans)-!
-((2-prop-3-enyl-6-methylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (
ransJ-1-((2-prop-2-enylphenoxy)methyl)carbonyl-2,5-dir
nethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((2-ethylphenoxy) methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-!
-((2-/?-propylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl)piperazine;
ffransJ-i-^S-fluorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; C ans
)-1-((3,5-difluorophenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl)piperazine; C ans
)-1-((3-chloro-4-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-!
-((3,5-dichlorophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((3- iodophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(r/ransj-1-((3-(phenylamino)phenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((3-
(diethylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
(fransJ-1-((3-phenylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((3- acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans>1-((3-trifluoromethylphenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((3-
f-butylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluor
obenzyl) 



piperazine; (trans)-i -((3-isopropylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Crans
-1-((3-methyl-4-acetylphenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((3,4-dimethylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((2-f-butyl-5-methylphenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{{2-
isopropyl-5-methylphenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl) piperazine;
(trans)-l-((3-ethylphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-']
-((2,6-
dimethyl-4-bromophenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (trans)- -((2,
6-dibromo-4-fluorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((2-bromo-4-chlorophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(Yra/7s)-1-((2-methyl-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2-isopropyl-4-chloro-5-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)
-1-((4-(methylcarbonyl)aminophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
rans)-1-((4-ethoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
rans>)-1-((4-propoxyphenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; (trans)- \-((4-n-
butoxyphenoxy)methyl)carbonyl-2 5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ans)-1-((4-n-hexoxyphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
('fra/7S)-1-((4-
n-heptoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-flu
orobenzyl) piperazine;
Cfrans/)-1-((4-(propoxycarbonyl)phenoxy)methyl)
carbonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
('frans )
-1-((4-(ethylcarbonyl)phenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((4-(1,1,3,3-tetramethylbutyl)phenoxy) methyl)
carbonyl-2, 5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)
-1-((4-(1,1-dimethylpropyl)phenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine; ffrans
)-1-((4-(1-methylpropyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-]
-((2-methoxy-4-methylphenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
acetyl-4-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine,
Cfrar7S)-1-((2-(^-butyl)-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('frans
)-1-((3-(ethylamlno)-4-methylphenoxy)methyl)
carbonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-(methoxycarbonyl)methylphenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4-fluorobenzyl)piperazine; (trans)-]
-((4-ethylphenoxy) methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-]
-((4-n-propylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl)piperazine; (trans)-]
-((2-carboxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ra/7S>1-((2-carboxy-4,6-dibromophenoxy)methyl)carbony
l-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine;
('f/"a/7S)-1-((2-carboxy-4,6-
dichlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ffrans;
-1-((2-carboxy-4,6-diiodophenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((2-
carboxy-6-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine;
('frans/)-1-((2-carboxy-6-methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-carboxy-5-chlorophenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-carboxy-5-methoxyphenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
Craps>)-1-((2-
carboxy-5-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (
ransJ-1-((2-carboxy-4-bromophenoxy)rnethyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
ra 7s>)
-1-((2-carboxy-4-fluorophenoxy)nnethyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
rans>)-1-((2-carboxy-4-
chlorophenoxy)methyl)carbonyl-2,5-dinnethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/isj-1-((2-carboxy-4-iodophenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{{2-
carboxy-4-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine; ra s
)-1-((2-chlorophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)^-({2,3,
4-trichlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; (frans
/)-1-((2,3,4,5,6-pentachlorophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/7S>1-((2,4,5-trichlorophenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine;
^^-^((S-methoxyphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
('frans>)-1-((3-(methoxycarbonyl)phenoxy)methyl)carbon
yl-2 l5-dimethyl-4- (4- fluorobenzyl)piperazine;
(trans)- -((3-(ethoxycarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransJ-1-((4-bromophenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl)piperazine; (trans)-i
-((2,6-dimethyl-4-
bromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;(Yra
s>1-((3,5-dimethyl-4-bromophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{(Z-
methyl-4-chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (trans)-
-((2-isopropyl-4-chloro-5-methylphenoxy) methyl)
carbonyl-2,5-dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)
-1-((4-ethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
-fluorobenzyl) piperazine; Cfrans>)-1-((2-(f-butyl)-4-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((3-formyl-4-nitrophenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4- fluorobenzyl)piperazine; ^rans;-1-((2-
methoxy-4-prop-3-enylphenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine; (trans)A
-((2-(1-phenyethyl)-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ffrans
)-1-((4-(ethoxycarbonyl)methylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-trifluoromethoxyphenoxy)methyl)carbonyl-2,5-dim
ethyl-4-(4- fluorobenzyl)piperazine; (trans)
-((3-fluoro-4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ans)-1-((2-fluoro-4-chlorophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
(?ransJ-1-(((7-
methoxynaphthalen-2-yl)oxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine;
Cfransj-1-((2-benzyloxy-4-cyanophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans>)-1-((2-bromo-3 5-
dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
Cfransj-1-((3,5-dimethoxy-4-bromophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ns )-1-((2
I6-dibromo-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-
dimethyl-4- (4-fluorobenzyl)piperazine;(fransJ-1-((4-
chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
(fransJ-1-((3-nitrophenoxy)methyl)carbonyl-2,5-dimethy
l-4- (4- fluorobenzyl)piperazine;
(trans)-1-((2-methyl-3-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; 



(trans)-'!-((3,5-dimethoxyphenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-{(2-
nitro-3-carboxy-6-methylphenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine; ('fra s
)-1-((3-cyanophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
ffrans)-1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-
-((2-nitro-5-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-((3-(carboxymethyl)phenoxy)methyl)carbonyl-2
,5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)-'l-((2-
methoxy-5-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine;
Cfrans>)-1-((4-(dimethylamino)methylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (transy\
-((4-(2-(dimethylamino)ethylphenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)^-((3-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
CfraA7S)-1-(((naphthalen-1-yl)oxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
CfraA7SJ-1-(((5-aminonaphthalen-1-yl)oxy)methyl)carbon
yl-2,5-dimethyl-4-(4- fluorobenzyl) piperazine;
ffra/7S^-1-((3-nitro-4-aminophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2,6-di(Nbutyl)-4-methylphenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4- fluorobenzyl)piperazine; ('frans
)-1-((3-
carboxy-4-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine;C ans
)-1-((2-methyl-5-carboxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans>)
-1-((2-nitro-4-aminophenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- fluorobenzyl)piperazine; (trans)-]
-((4-(benzyloxy)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfransj-1-((4-(aminocarbonyl)phenoxy)methyl)carbonyl-2
,5-dimethyl-4- (4- fluorobenzyl)piperazine; (trans)-!
-((3, 5-
di(trifluoromethyl)phenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine;
(YransJ-1-((2,4-dibromophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-((2, 6-
dibromo-4-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (trans)-!
-((2,4-dichlorophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((3-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4-fluorobenzyl) piperazine;
(fransJ-1-((3,5-dimethyl-4-bromophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('fra s
)-1-((3,5-dicarboxyphenoxy)methyl)carbonyl-2
I5-dimethyl-4-(4- fluorobenzyl)piperazine; Crans
)-1-((2-chloro-4-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-! -((2,
q-dichloro^-carboxyphenoxyJmethyOcarbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-!
-(((2-
carboxyquinolin-4-yl)oxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl) piperazine;
^ransj-1-((2,6-dimethyl-4-formylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^ransj-1-((2,6-di(f-butyl)-4-carboxyphenoxy)methyl)car
bonyl-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfra/?s)-1-((2-
amino-5-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (trans)-!
-((2,6-di(f-butyl)-4-
(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine;C ans
)-1-(((4-carboxyquinolin-2-yl)oxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; C a/7s
)-1-((3-nitro-4-chlorophenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine;
(YransJ-1-((3-ethyl-4-chloro-5-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (
ransJ-1-((3,5-di(methoxycarbonyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfransj
-1-((2-(morpholin-4-yl)methyl-4-carboxyphenoxy)methyl)
carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine; C
ans)-1-((2-methoxy-4-cyanophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine;
('fra/7s/)-1-((2-
chloro-4-bromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine; (trans)-
-((2-trifluoromethylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4
-fluorobenzyl) piperazine;
^rans>1-((2-methyl-4-acetylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((3-(dimethylamino)phenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((3-methyl-4-
acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((3,5-dimethylphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)- -((A-
phenylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
^raA7sj-1-((4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine;
ffransJ-1-((4-
acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
aps^-1-((4-benzylphenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine; (
ransJ-1-((2-methoxy-4-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;^rans;
-1-(((3-carboxynaphthalen-2-yl)oxy)methyl)carbonyl-
2,5-dinnethyl-4-(4- fluorobenzyl)piperazine;
Cfra/?s/)-1-((2-
(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-climethyl-4
-(4- fluorobenzyl) piperazine; (trans)A
-(((quinolin-8-yl)oxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((3-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
Cfrans>)-1-((4-(aminocarbonyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfrans)
-1-((3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4- fluorobenzyl)piperazine;
(fransJ-1-((2-(cyclohexyl)
phenoxy)methyl)carbonyl-2,5-dlmethyl-4-(4-
fluorobenzyl)plperazine;
(?ransJ-1-(((quinolin-6-yl)oxy)methyl)carbonyl-2,5-dim
ethyl-4- (4- fluorobenzyl)piperazine;
Cfrans)-1-((2,4-dichloro-3-methylphenoxy)methyl)carbon
yl- 2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)- -{(2,
5-dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fl
uorobenzyl) piperazine; (transy
-((3-bromophenoxy)methyl)carbonyl-2, 5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)- -{{2>-
(methylcarbonyl)aminophenoxy)methyl)carbonyl-2,5-dimet
h iyl-4-(4- fluorobenzyl)piperazine;
C^ans>1-((3-acetylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfra/7S)-1-((3-trifluoromethylphenoxy)methyl)carbonyl-
2,5-dimethyl-4- (4- fluorobenzyl)piperazine;
(YransJ-1-((4-bromophenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
rans>)-1-((2-formylphenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl)piperazine; ('frans
)-1-((2-methoxy-5-
formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ra
sJ-1-(((tropinon-yl)oxy)methyl)carbonyl-2,5-dimethyl-
4-(4- fluorobenzyl)piperazine;('fra/7S)-1-((2-nitro-5-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ('frans;
-1-((2-nitro-5-formylphenoxy)methyl)carbonyl-2 >5-
dinnethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((3-
formyl-4-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
(YransJ-1-((2-carboxy-5-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((2-amino-4-nitrophenoxy)methyl)carbonyl-2,5-dimeth
yl-4-(4- 



fluorobenzyl)piperazine; Cfrans>1-((2-amino-3-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2-nitro-4-aminophenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2,6-
dichloro-4-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine;
ffraA7S/)-1-((3-fluoro-4-nitrophenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
rans
-1-((2,3-difluoro-6-nitrophenoxy)methyl)carbonyl-2,5-d
imethyl-4-(4- fluorobenzyl)piperazine; (trans)-
-((2-chloro-4-
nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ffra ps
)-1-((2-nitro-4-cyanophenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans) -((2-
bromo-4-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine;
CfransJ-1-((3-chlorophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)plperazine; (trans)-
-((3,4-dichlorophenoxy)methyl)carbonyl-2, 5-
dimethyl-4-(4- fluorobenzyl)piperazine; Cra
sj-1-((3,5-
dichlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; ffrans
>)-1-((3,4,5-trimethylphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; (trans)- -((4-
fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;^rans;
-1-((3,5-dimethyl-4-chlorophenoxy)r tiethyl)carbonyl-
2,5-di itiethyl-4-(4- fluorobenzyl)piperazine;
(trans)-1-((4-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-i
-((4-(methoxycarbonyl)phenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4- fluorobenzyl)piperazine;
Cfra/?s)-1-((4-
trifluoromethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; ('frans
)-1-((4-f-butylphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
rans>)
-1-((4-isopropylphenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl)piperazine; (trans)-
-(((naphthalen-2-yl)oxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
Cfrans)-1-(((6-bromonaphthalen-2-yl)oxy)methyl)carbony
l-2,5-dimethyl- 4-(4- fluorobenzyl)piperazine; (
ra/7sJ-1-((3-
(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4- fluorobenzyl) piperazine; (trans)-
-((2-methoxy-5-(hydroxymethyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
Cfra/7S)-1-(((1,3-benzodioxolan-5-yl)oxy)methyl)carbon
yl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; rans
)-1-((2,6-
dimethyl-4-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; (trans)^
-((2-nitrophenoxy)methyl)carbonyl-2, 5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)- -{{2-
methoxy-4-(amino)methylphenoxy)methyl)carbonyl-2,5-dim
ethyl-4- (4- fluorobenzyl)piperazine;
(/ransj-1-((3-(aminocarbonyl)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
ffluorobenzyl)piperazine;
/a/?sJ-1-((3-(methoxycarbonyl)methylphenoxy)methyl)car
bonyl-2, 5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)-"\-((2-(4-phenylcarbonyl)-4-fluorophenoxy)
methyl) carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl)piperazine; (trans) -1-((2-(1
-methyOcyclohexyl^^-dimethylphenoxyJmethyOcarbonyl^.Sd
imethyl- 4-(4-fluorobenzyl)piperazine;(' ans )-1-((2-
(benzyloxycarbanyl)phenoxy)methyl)carbonyl-2,5-dimethy
l-4-(4- fluorobenzyl) piperazine; ^raA7s;
-1-((2-(4-(methyl)phenylcarbonyl)-5-
methoxyphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
Cfrans)-1-((2-phenylcarbonyl-5-octoxyphenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
(trans)
-1-((4-octylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine;
(trans)-l-((2-(2-(carboxy)phenylcarbonyl-5- di(nbutyl)
aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; (trans)-
-((2-phenylcarbonyl-5-
methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
C^ansj-1-((2-methoxy-4-(3-hydroxyprop-2-enyl)phenoxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine;
^^-^(((S-CphenylaminocarbonylJnaphthalen^-yOoxyJmethyl
) carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
(trans)
-1-(((6-(phenylcarbonyl)naphthalen-2-yl)oxy)methyl)car
bonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
(trans)^-{(2-((2-
phenylethyl)carbonyl)phenoxy)methyl)carbonyl-2,5-dimet
hyl-4- (4- fluorobenzyl)piperazine;
Cfransj-1-((4-((4-fluorophenyl)
carbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine;
rans>)-1-((2-(phenylamino)carbonylphenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine;
C^ansJ-1-((2-phenylcarbonylphenoxy)methyl)carbonyl-2,5
-dimethyl-4-(4- fluorobenzyl)piperazine; (frans
)-1-((2-phenylcarbonyl-4-
chloro-5-methylphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; ra
s/)-1-((4-(4-chlorophenyl)carbonylphenoxy) methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
(trans)
-1-((4-benzylcarbonyl)phenoxy)methyl)carbonyl-2,5-dime
thyl-4-(4- fluorobenzyl)piperazine; - ((
-phenylcarbonyl^-
methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyOpiperazine;(
ransJ-1-((4-(2-methylcarbonylethyl)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
ans
-1-((4-phenylcarbonylphenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fiuorobenzyl)piperazine; and (trans)- -((3-
phenylcarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(
4- fluorobenzyl) piperazine. similar manner, the
following compounds of formula (Ib) were made:
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine
; NMR (CDCI 3) 7.6 (m, 3), 7.5 (m, 4), 6.2 (s, 2), 4.6
(m, 4), 4.2 (m, 4), 3.8 (m, 9), 3.4 (m, 1), 2.6 (m, 1)
ppm; 1-((3-
methoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine;
NMR (CDCI3 ) 7.3 (m, 5), 6.5 (m, 4), 4.6 (s, 2),
3.8-3.5 (m, 9), 2. 4 (m, 4) ppm;
1-((3,4-dimethoxyphenoxy)methyl)carbonyl-4-(benzyl)
piperazine; NMR (CDCI3) 7.8 (m, 2), 7.4 (m, 3), 6.8
(d, 1), 6.6 (d, 1), 6.4 (dd, 1), 4.8 (d, 2), 4.3 (m,
3), 4.0 (m, 1), 3.7 (s, 3), 3.65 (s, 3), 3.6-3.3 (m,
8), 3.2-2.9 (m, 3) ppm; 1-
((phenoxy)methyl)carbonyl-4-(benzyl)piperazine and
1-(chloro)acetyl-4- (benzyl)piperazine; NMR (CDCI3)
7.3 (m, 7), 7.0 (m, 3) , 4.7 (s, 2), 3.6 (m, 6), 2.4
(m, 4) ppm; 1-((4-chlorophenoxy)
methyl)carbonyl-4-(benzyl)piperazine and
1-(chloro)acetyl- 4-(benzyl) piperazine; NMR (CDCI3)
7.3 (m, 7), 6.9 (m, 2), 4.6 (s, 2), 3.6 (m, 6), 2.4
(m, 4) ppm; 1-((3-cyanophenoxy)methyl)
carbonyl-4-(benzyl)piperazine; NMR (CDCI3) 7.3 (m, 2),
7.0 (m, 4), 6.8 (m, 3), 4.4 (q, 2), 4.2 (d, 1), 3.9
(d, 2), 3.6 (m, 3), 3.0 (m, 3), 2.6 (m, 2) ppm;
1-((4-cyanophenoxy)methyl)carbonyl-4-
(benzyl)piperazine; NMR (CDCI3) 7.6 (m, 4), 7.4 (m, 3)
, 7.0 (d, 2), 4.9 (q, 2), 4.6 (d, 1), 4.3 (d, 2), 4.0
(d, 2), 3.6 (t, 1), 3. 4 (d, 2), 3.0 (m, 2) ppm;
1-((3-(1-methylimidazolin-2yl)
phenoxy)methyl)carbonyl-4-(benzyl)piperazine; NMR
(CDCI 3) 7.5 (m, 6), 7.2 (m, 3), 5.0 (d, 2), 4.0 (m,
4), 3.3 (q, 4), 3.0 (m, 6) ppm;
1-((4-chloro-2-aminocarbonylphenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine; NMR (DMSO-d6) 8.7 (s, 1),
7. 8 (s, 1), 7.7 (s, 1), 7.6 (dd, 1), 7.4 (q, 3), 7.2
(d, 1), 5.0 (s, 2), 3. 4 (br d, 4), 3.3 (s, 2), 2.4
(br d, 4) ppm;1-((5-chloroquinolin-
8-yloxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine;
NMR (DMSO-de) 9.0 (s, 1), 8.5 (d, 1), 7.75 (dd, 1),
7.65 (d, 1), 7.4 (q, 2), 7.1 (d, 1), 5.1 (s, 2), 3.5
(m, 6), 2.4 (br d, 4) ppm; 1-
((3-trifluoromethoxyphenoxy)methyl)carbonyl-4-(benzyl)
piperazine;
1-(3-(3,4,5-trimethoxyphenoxy)propyl)carbonyl-4-(benzy
l)piperazine;
1-(1-(3,4,5-trimethoxyphenoxy)propyl)carbonyl-4-(benzy
l) piperazine;
1-(1-(3,4,5-trimethoxyphenoxy)pentyl)carbonyl-4-
(benzyl) piperazine;
1-((4-methoxyphenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((3-chlorophenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-(1-(3,4,5-trimethoxyphenoxy)ethyl)carbonyl-
4-(benzyl) piperazine;
1-((3,4-dichlorophenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((3,5-dichlorophenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((3,4,5-trimethylphenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((4-nitrophenoxy)methyl)carbonyl-4-(benzyl)
piperazine; 



1-(1-(3,4,5-trimethoxyphenoxy)septyl)carbonyl-4-
(benzyl) piperazine; i-O-^AS-trimethoxyphenoxy)^-
methylpropyl)carbonyl-4-(benzyl)piperazine;
1-(1-(3,4,5-
trimethoxyphenoxy)butyl)carbonyl-4-(benzyl)piperazine;
1-((4-
bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((4-
fluorophenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((4-
trifluoromethylphenoxy)methyl)carbonyl-4-(benzyl)piper
azine; 1-
(((4-chlorophenyl)thio)methyl)carbonyl-4-(benzyl)piper
azine; 1-
((2-chlorophenoxy)methyl)carbonyl-4-(benzyl)piperazine
; 1-((4-
(benzyloxy)phenoxy)methyl)carbonyl-4-(benzyl)piperazin
e; 1-((4-
(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(benzyl)pip
erazine; 1-
((4-(amino)phenoxy)methyl)carbonyl-4-(benzyl)piperazin
e; 1-((4-
hydroxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((4-(1-
methylethyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazi
ne;
1-((4-(2,2-dimethylethyl)phenoxy)methyl)carbonyl-4-
(benzyl) piperazine;
1-((4-(acetyl)phenoxy)methyl)carbonyl-4-(benzyl)
piperazine;
1-((napthalenyl-2-oxy)methyl)carbonyl-4-(benzyl)
piperazine;
1-((4-chloro-3,5-dimethylphenoxy)methyl)carbonyl-4-
(benzyl)piperazine;
1-((1,3-benzodioxolyl-5-oxy)methyl)carbonyl-
4-(benzyl)piperazine;
1-((2,4,6-trichlorophenoxy)methyl)carbonyl-
4-(benzyl)piperazine;
1-((2,3,4,5,6-pentafluorophenoxy)methyl)
carbonyl-4-(benzyl)piperazine;
1-((2-(benzyloxy)-4-cyanophenoxy)
methyl)carbonyl-4-(benzyl)piperazine;1-((2-chloro-4-
bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((3-
bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((3,5-
trifluoromethylphenoxy)methyl)carbonyl-4-(benzyl)piper
azine; 1- (((5-0X0-6,7,8-trihydronaphthalen-1
-yl)oxy)methyl)carbonyl-4-(benzyl) piperazine;
1-(((2-OXO-2H-1-benzopyran-4-yl)oxy)methy)
carbonyl-4-(benzyl)piperazine;
1-((2-cyanophenoxy)methyl)
carbonyl-4-(benzyl)piperazine;
1-((4-methyl-3,5-dibromophenoxy)
methyl)carbonyl-4-(benzyl)piperazine;
1-((quinolinyl-6-oxy)
methyl)carbonyl-4-(benzyl)piperazine;
1-(((diphenyl)methoxy)
methyl)carbonyl-4-(benzyl)piperazine;
1-((3-(morpholin-4-yl)
phenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((2-bromophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine,
hydrochloride salt;
1-((pyridinyl-3-oxy)methyl)carbonyl-4-(benzyl)piperazi
ne; 1-
((2-(benzyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazi
ne; 1-((4-
(benzyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((4-
(formyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine;
1-((2-
(prop-3-enyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((2,6-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((benzothiazolyl-2-oxy)methyl)carbonyl-4-(4-chlorobe
nzyl) piperazine;
1-((4-cyclohexylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-(benzyloxy)carbonylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((5-chloroquinolinyl-8-
oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4- (imidazol-1
-yl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi
ne;
1-((3-chloro-5-methoxyphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((4-carboxyphenoxy)methyl)carbonyl-4-(benzyl)piperaz
ine;
1-((4-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi
perazine, hydrochloride salt; NMR (DMSO-d6) 7.6 (m,
6), 6.8 (d, 2), 4.9 (d, 2), 4.4 (m, 3), 4.0 (m, 1),
3.6 (m, 1), 3.4-2.9 (m, 6) ppm;
1-((2-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl
) piperazine;
1-((2,6-dimethoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methylquinolinyl-4-oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((2,3-dihydro-1H
-inden-5-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)pipe
razine; 1-
((coumarin-4-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((4-chlorobenzyloxy)methyl)carbonyl-4-(4-chlorobenzy
l)piperazine;
H^-chlorophenyOaminoJmethyOcarbonyM-^-chlorobenzyl)
piperazine, hydrochloride salt; NMR (DMSOd 6) 11.4 (br
s, 1), 7.6 (dd, 4), 7.1 (d, 2), 6.6 (d, 2), 4.4 (m,
4), 4.0 (m, 4); 3. 6-2.9 (m, 4) ppm;
1-((4-chloronaphthalenyl-i-oxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-(((4-chlorophenyl)(methyl)amino)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((di(4-chloro)
phenyl)methoxy)methyl)carbonyl-4-(chlorobenzyl)piperaz
ine; 1-((3,
5-dimethoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; NMR (CDCI3) 7.2 (q, 4), 6.2
(s, 2), 4.7 (s, 2), 3.9 (s, 6), 3.6 (m, 4), 3.5 (s,
2), 2.4 (m, 4) ppm; 1-((5,7- dichloroquinolinyl-
d-oxyJmethyOcarbonyW^-chlorobenzyOpiperazine;
1-((6-hydroxycoumarin-4-yloxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-formylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-fluoro-4-chlorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine, hydrochloride
salt; NMR (DMSO- d6) 11.8 (s, 1), 7.5 (m, 5), 7.1 (d,
1), 6.8 (d, 1), 5.0 (q, 2) , 4.3 (m, 3), 3.9 (m, 1),
3.6-2.9 (m, 6) ppm; 1-((2-
(hydroxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((2,4-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((2,4-dichlorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; NMR (DMSO-d6) 7.6 (m, 6), 7.
3 (d, 1), 5.0 (q, 2), 4.3 (m, 3), 3.9 (m, 1), 3.5-2.9
(m, 6) ppm;
1-((4-bromo-2-formylphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine; NMR (DMSOd 6) 11.4 (br s, 1), 7.8
(m, 2), 7.5 (m, 4), 7.2 (d, 1), 5.2 (q, 2), 4.4 (m,
3), 4.0 (m, 1), 3.6-2.9 (m, 6) ppm;
1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((4-methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-bromo-2-chlorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine hydrochloride
salt; 1-((2-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine hydrochloride salt;
1-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl) piperazine hydrochloride salt;
1-((2-aminocarbonyl-4-
chlorophenoxy)methyl)carbonyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO- d6) 8.7 (br s, 1),
7.8 (s, 1), 7.7 (s, 1), 7.6 (dd, 1) , 7.2 (m, 3), 7.2
(d, 1), 5.0 (s, 2), 3.5 (m, 6), 2.4 (m, 4) ppm;
1-((3,5-dimethoxy-4-bromophenoxy)methyl)carbonyl-4-(4-
fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m, 4), 6.2
(s, 2), 4.7 (s, 2), 3.9 (s, 6), 3.6 (m, 4), 3.5(S1 2),
2.4 (m, 4) ppm; 1-((3-
formyl-4-nitrophenoxy)methyl)carbonyl-4-(4-fluorobenzy
l)piperazine; NMR (CDCI3) 10.5 (s, 1), 8.2 (d, 1), 7.3
(m, 6), 4.9 (s, 2), 3.6 (m, 2), 3.5 (m, 4), 2.4 (m, 4)
ppm; 1-((2-chloro-4-
carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1- ((1-nitroso-S.
-dKhydroxysulfonyOnaphthalen^-yloxyJmethyOcarbonyM-
(4- chlorobenzyl)piperazine; 1-((2-nitroso-4-
hydroxysulfonylnaphthalen-1-yloxy)methyl)carbonyl-4-(4
- chlorobenzyl) piperazine;
1-((3,6-di(hydroxysulfonyl)naphthalen-1 -yloxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-hydroxysulfonyl-6- aminonaphthalen-1
-yloxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-hydroxysulfonyl-7-aminonaphthalen-1
-yloxy)methyl)carbonyl- 4-(4- chlorobenzyl)piperazine;
1-((5-hydroxysulfonylquinolin-8-
yloxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,3-
dinitro-7-hydroxysulfonylnaphthalen-1-yloxy)methyl)car
bonyl-4-(4- chlorobenzyl)piperazine;
1-((2-carboxy-4-hydroxysulfonylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-amino-4-
hydroxysulfonylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-formyl-2,6-di-Nbutylphenoxy)methyl)carbonyl-4-(4
- chlorobenzyl)piperazine;
1-((4-(morpholin-4-yl)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-((4-
(methoxycarbonyl)-2,6-dichlorophenoxy)methyl)carbonyl-
4-(4-chlorobenzyl) piperazine;
1-((4-(hydroxysulfonyl)naphthalen-1 -yloxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3,6-di(hydoxysulfonyl)-8-aminonaphthalen-1-yloxy)
methyl) carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-carboxy-5-
aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine;1-((4-
trifluromethyl-2,3,5,6,-tetrafluorophenoxy)methyl)carb
onyl-4-(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-formyl-5-(2-hydroxy-3- methoxy-5-
formylphenyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl
) piperazine;
1-((4-carboxy-2,3,5,6-tetrafluorophenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(adamant-1 -yl)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-
(adamant-1-yl)-4-methylphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2,4-di((1-methyl-1-phenyl)ethyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-acetyl-4-
bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
nitro-4-Nbutylphenoxy)methyl)carbonyl-4-(4-chlorobenzy
l) piperazine;
1-((2-acetyl-4-chloro-5-methylphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-acetyl-4-chloro-6-
nitrophenxoy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-
acetyl-4,6-dibromophenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2-formyl-4,6-di(Nbutyl)phenoxy)methyl)carbonyl-4-(
4- chlorobenzyl)piperazine;
1-((3,5-dinitrophenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine; 1-((2,6-dichloro-4-
ethoxycarbonylphenoxy)methyl)carbonyl-4-(4- 



chlorobenzyl)piperazine;
1-((2-ethoxycarbonyl-4-methylphenoxy)methyl)carbonyl-4
-(4- chlorobenzyl)piperazine;
1-((2-methoxy-6-(prop-3-enyl)phenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-fluoro-4-
cyanophenoxyJmethylJcarbonyM^-chlorobenzyOpiperazine;
1-((2-
acetyl-4-methyl-6-nitrophenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2-methylbenzothiazol-5-yloxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-carboxy-4-(hydroxysulfonyl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(4-
(trifluoromethyl)phenoxy)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-(1/-/-pyrazol-3-yl)-4-chloro-5-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;1-
((2-(1/-/-pyrazol-3-yl)-4-chlorophenoxy
)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((2-phenyl-4-oxo-7-hydroxy-4/ -/-
1-benzopyran-3-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-chloro-3-trifluoromethylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-(butoxymethyl)phenoxy)methyl)carbonyl-
4- (4- chlorobenzyl)piperazine;
1-((6-hydroxyquinolin-2-yloxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxycarbonyl-6-
methoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2,5-di(f-butyl)-4-methoxyphenoxy)methyl)carbonyl-4-(
4- chlorobenzyl)piperazine;
1-((2-formyl-4-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-(2H-
benzotriazol-2-yl)-4-(2-hydroxyethyl)phenoxy)methyl)ca
rbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-(methylthio)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3,5-di(f-butyl)
-4-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((3,5-dibromo-4-methylphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,6-diiodo-4-formylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-nitro-4-methoxycarbonylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-((2-
(ethoxycarbonyl)indol-5-yloxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((3-(2-carboxyethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,6-dinitro-4-(carboxymethyl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-
nitro-3-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((q-carboxynaphthalen^-yloxyJmethyOcarbonyl^^-chloro
benzyl) piperazine;
1-((2,6-difluoro-4-ethylcarbonylphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-(2-(methoxycarbonyl)
ethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-(prop-3-enyl)-4-acetylphenoxy)methyl)carbonyl-4-(4
-chlorobenzyl) piperazine;
1-(((3-oxo-2H-benzofuran-6-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4,6-tribromo-3,5-
dimethylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((4-(heptylcarbonyl)phenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-carboxy-4-acetylphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-nitro-4-phenylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methoxy-4-(eth-2-enyl)phenoxy)
methyl)carbonyl-4-(4- chlorobenryl)piperazine;
1-((2-chloro-4-
methoxycarbonylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,6-diiodo-4-cyanophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,6-diiodo-4-carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-(((2-phenyl-4-oxo-4H-1-
benzopyran-5-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((2-phenyl-4-oxo-7-methoxy-4H-1-benzopyran-5-yl)
oxy) methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((2-phenyl-4- oxo-7-methoxy-2,3-dihydro-4/
-/-1-benzopyran-5- yl)oxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((4-octylcarbonylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((4-phthalimid-1-
ylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine
; 1-((3-
(morpholin-4-yl)phenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((3-chloro-4-bromophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-(((2-oxo-7-methoxy-2/-/-1-benzopyran-8-yl)oxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-acetyl-5-
fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-(1-methylcyclohex-1-yl)-4-methyl-6-(2-hydroxy-3-(1
-methylcyclohex-1- yl)-5-
methylbenzyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((2-formyl-3-methoxyphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-amino-4-carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-chloro-4-carboxy-6-methoxyphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-dimethyl-4-
carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-methoxy-4-(2-(carboxy)ethyl)phenoxy)methyl)carbony
l-4-(4-chlorobenzyl) piperazine;
1-((2,6-dimethoxy-4-(hydroxymethyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-dibromo-4-
formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-nitro-4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-4-
(4-chlorobenzyl) piperazine;
1-((2-amino-4-(methoxycarbonyl )phenoxy)methyl )
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(2-(4-nitrophenyl)
eth-2-enyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-acetyl-3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4
-chlorobenzyl) piperazine;
1-((2,6-di(f-butyl)-4-(methoxycarbonyl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-
methoxy-4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-4-(4
-chlorobenzyl) piperazine;
1-((2-cyclohexyl-4-chlorophenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2,6-dimethyl-4-chlorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-
ethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((4-
n-butylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine;
1-(((3-carboxy-1-bromonaphthalen-2-yl)oxy)methyl)carbo
nyl-4-(4- chlorobenzyl)piperazine;
1-((2-bromo-4-nitro-6-formylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-formyl-4-chlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2,6-dichloro-4-(ethoxycarbonyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((4-methyl-2-oxo-2
H-1-benzopyran-6-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,3-dibromo-4-formyl-6-methoxyphenoxy)methyl)carbo
nyl-4-(4- chlorobenzyl)piperazine;
1-((4-(2-(4-nitrophenyl)eth-2-yl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,4,6-
tribromo-3-formylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-benzyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((2-(bezothiazol-2-yl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-nitro-6-fluorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-ethoxy-4-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-bromo-4,6-di(f-butyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine; 1-((2-(pyrrolidin-1
-yl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-(morpholin-4-yl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-(piperidin-1 -yl)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-
formyl-4-chloro-6-bromophenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-(((4,7-dimethoxy-5-formylbenzofuran-6-yl)oxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((2-0X0-4-
methyl-8-nitro-2H-1-benzopyran-7-yl)oxy)methyl)carbony
l-4-(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-bromophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-chloro-4-bromo-6-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2,4-dimethyl-6-f-butylphenoxy)methyl)carbonyl-4-(4-c
hlorobenzyl) piperazine;
1-(((2-nitro-4-(hydroxysulfonyl)naphthalen-1 -yl)oxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-(((3-
(hydroxysulfonyl)-6-aminonaphthalen-1-yl)oxy)methyl)ca
rbonyl-4-(4- chlorobenzyl)piperazine;
1-(((3-(hydroxysulfonyl)-7-
aminonaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((3-(methoxycarbonyl)naphthalen-2-yl)oxy)methyl)car
bonyl-4-(4- chlorobenzyl)piperazine; 



1-((2-carboxy-4-(hydroxysulfonyl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-
n-butylcarbonylphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((3-ethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)
piperazine;
1-((4-(((2-ethyl)hexoxy)carbonyl)phenoxy)methyl)carbon
yl- 4-(4- chlorobenzyl)piperazine;
1-((4-((n-pentoxy)carbonyl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-
nitro-5-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2,4,6-tribromo-3-methylphenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2-methoxy-5-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-methoxy-4-
formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((4-(2-(phenyl)eth-2-enyl)phenoxy)methyl)carbonyl-4-(4
-chlorobenzyl) piperazine;
1-((4-(1,2,4-triazol-1-yl)phenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-nitro-4-chloro-5-methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(n-
hexoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine; 1-(
(2-chloro-4-formyl-6-methoxyphenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-(2-(ethoxycarbonyl)
ethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2,3,4,6-tetrachlorophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl)piperazine;
1-((2-((2-methylpropoxy)carbonyl)phenoxy)methyl)carbon
yl-4-(4- chlorobenzyl)piperazine;
1-((2-(n-butoxycarbonyl)phenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4-(phenylamino)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-
hydroxymethyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-mercaptophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-nitro-6-formylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4-di(1-methylbutyl)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-
trifluoromethyl-4-nitrophenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2,6-dibromo-4-(methoxycarbonyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,4-dichloro-6-acetyl)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-
methoxycarbonyl-4-methylphenoxy)methyl)carbonyl-4-(4-c
hlorobenzyl) piperazine;
1-((2-formyl-4-bromo-6-methoxyphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-diformyl-4-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,6-dinitro-4-carboxyphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2-nitro-4-acetylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-formyl-4-nitro-6-methoxyphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-((4-
(aminocarbonyl)methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methoxycarbonyl-4-methoxyphenoxy)methyl)carbonyl
-4- (4- chlorobenzyl)piperazine;
1-(((2-phenyl-4-oxo-4H-1-
benzopyran-6-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-chloro-4-trifluoromethylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2-carboxy-3-methyl-6-
isopropylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
(((5,7-dibromo-2-methylquinolin-8-yl)oxy)methyl)carbon
yl-4-(4- chlorobenzyl)piperazine;
1-(((5,7-dichloro-2-methylquinolin-8-yl)
oxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-
dinitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-nitro-4-methoxyphenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-((2-amino-4-(1,1-dimethylpropyl)phenoxy)methyl)carbo
nyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-Biphenyl-4-aminophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2
4-dichloro-3-methyl-
6-aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
(((2-oxo-4-(carboxy)methyl-2H-1
-benzopyran-7-yl)oxy)methyl) carbonyl-4-(4-
chlorobenzyl)piperazine; 1-(((2-0X0-4-
trifluoromethyl-2H-1-benzopyran-7-yl)oxy)methyl)carbon
yl-4-(4- chlorobenzyl)piperazine;
1-((2-/-butyl-4-methoxyphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-formyl-6-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-methoxycarbonyl-4-acetylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl) piperazine;
1-((2-bromo-5-fluorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,4-di(1,1-dimethylpropyl)phenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-methyl-4-
fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,3,4-trifluorophenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2,5-difluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2-methyl-5-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((2-methyl-3-(ethoxycarbonyl)indol-5-
yl)oxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-
aminocarbonyl-4-acetylphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,6-dinitro-3-Nbutylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-fluoro-4-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
carboxy-3-fluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((2-(2-ethylhexoxy)carbonylphenoxy)methyl)carbonyl-4
-(4- chlorobenzyl)piperazine;
1-((2,4,6-tribromo-4-carboxyphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(4-bromophenyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-(4-carboxypheny)phenoxy)methyl)carbanyl-4-(4-
chlorobenzyl)piperazine;
1-((2,3,6-trifluorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2,4,5-
trifluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((2,4,6-trifluorophenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2-fluoro-5-trifluoromethylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-(((2,4-dinitronaphthalen-1-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((3,6-
di(hydroxysulfonyl)-8-aminonaphthalen-1-yl)oxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-acetyl-4-chlorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dimethyl-4-(1-(3,
5-dimethyl-4-hydoxyphenyl)-1-
methylethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-(3-(4-hydroxyphenyl)hex-2-yl)
phenoxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
((( -
ChydroxysulfonyOnaphthalen^-yOoxyJmethyOcarbonyl^^-chl
orobenzyl) piperazine;
1-((2-chloro-4-methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-bromo-4,5-difluorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-chloro-4-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-methoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((4-(2-(methoxycarbony)ethyl)phenoxy)methyl)carbonyl
-4-(4- chlorobenzyl)piperazine;
1-((2,6-diphenyl-4-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-amino-3-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-methyl-4-fluorophenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine
1-((2-methyl-4-iodophenoxy)methyl)carbonyl-4-(4-chloro
benzyl) piperazine;
1-((2-fluoro-6-methoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-carboxy-3-isopropyl-6-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-carboxy-3,4,6-trichlorophenoxy)methyl)carbonyl-4-(
4-chlorobenzyl) piperazine;
1-((2-carboxy-6-isopropylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine; 1-((2-(piperidin-1 -yl)-4-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
(((2,3-dihydro-2,2-dimethylbenzofuran-7-yl)oxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-di(f-butyl)-4-(1-
methylpropyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-methyl-4-bromophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-(((phenanthren-9-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-nitro-4-bromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-fluoro-3-trifluoromethylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-nitro-5-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-chloro-4-aminophenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2-formyl-4-bromo-6-nitrophenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-(acetyl)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(5-
mercaptotetrazol-1-yl)phenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine; 



1-((2,4,6-triiodo-3-(2-carboxy)butylphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-hydroxymethyl-4-
nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2,
3,5,6-tetrafluoro-4-(2,3,4,5,6-pentafluorophenyl)pheno
xy)methyl)carbonyl- 4-(4-chlorobenzyl)piperazine;
1-((2-(benzotriazol-2-yl)-4,6-di(1,
1-dimethylpropyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-phenyl-3-hydroxy-4-oxo-4H-1
-benzopyran-6-yl)oxy) methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((indanonyl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-nitro-4-
(hydroxysulfonyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-nitro-3-methylphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-((4-(2,4-dinitrophenyl)aminophenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-methyl-4-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2,
6-dibromo-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2,6-diiodo-4-nitrophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-formyl-4-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-amino-5-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-amino-5-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-amino-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2-amino-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((2-amino-4-f-butylphenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((2-amino-4-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methyl-3-aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-carboxy-5-aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-methyl-4-aminophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,5-dimethyl-4-
aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2,
6-dibromo-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2-carboxy-4-aminophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((2-aminocarbonylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-aminocarbonyl-4-chlorophenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(2-
aminoethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((2,4,6-tri(dimethylamino)phenoxy)methyl)carbonyl-4-
(4-chlorobenzyl) piperazine;
1-((2-hydroxymethyl-6-methoxyphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2,3-dimethoxyphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4-(methoxycarbonyl)-5-
methoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-methoxy-4-(methoxycarbonyl)phenoxy)methyl)carbonyl
-4-(4-chlorobenzyl) piperazine;
1-((2,6-dimethoxy-4-(prop-3-enyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-acetyl-5-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-acetyl-4-methoxyphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-acetyl-3-methoxyphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-methoxy-4-acetylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,6-dimethoxy-4-acetylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-di(Nbutyl)phenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine; 1-
((2,4-di(f-butyl)phenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl) piperazine;
1-((3,5-di(f-butyl)phenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2,6-di(isopropyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-
(ethoxycarbony)methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-ethoxy-5-prop-2-enylphenoxy)methyl)carbonyl-4-(4
- chlorobenzyl)piperazine;
1-((2-methoxy-5-prop-2-enylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-di(1-
methylpropyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((2,4-difluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((2,6-diphenylphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2-nitro-3-trifluoromethylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2-cyclopentyphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((4-cyclopentylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,3-difluorophenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((2-carboxy-6-aminophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-amino-4-
chloro-5-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3,4-difluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((2-carboxy-6-chlorophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,4-dicarboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,3-dimethoxy-5-formylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-bromo-4-
fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1- ((2,6-dichoro-4-f
luorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)
piperazine;
1-((3-methyl-4-isopropylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((fluoren-2-yl)oxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-diethylaminophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-amino-3-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1- (((2-oxo-3,4,8-trimethyl-2H-1
-benzopyran-7-yl)oxy)methyl)carbonyl- 4-(4-
chlorobenzyl)piperazine; 1-((2-acetyl-4-fluorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-fluoro-4-
bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
(methylcarbonyl)amino-5-methylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl) piperazine;
1-(((1-acetylnaphthalen-2-yl)oxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-methyl-5-
isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((2-methyl-4-formylphenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-(((1-aminonaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-aminonaphthalen-1-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-(1,2-
dihydroxyethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((3-(2-aminoethyl)indalin-5-yl)oxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-(((5-chloroquinolin-8-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-(2-(amino)
ethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((4-(2-(amino)ethyl)phenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-methoxy-4-(2-(amino)ethyl)phenoxy)methyl)carbony
l-4- (4- chlorobenzyl)piperazine;
1-((2,4-diaminophenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((4-aminophenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((2-(diethylamino)methyl-4-
aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-
methyl-5-(2-aminobutyl)phenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;1-((2-(benzotriazol-2-yl)-4-(1
,1,3,3- tetramethylbutyl)phenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-nitro-4-bromo-6-fluorophenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2-iodophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-(2-carboxyethyl
)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-carboxy-4-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,6-dibromo-3-carboxyphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2,6-dichloro-3-carboxyphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-carboxyphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dimethoxy-
4-carboxyphenoxylmethyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((4-(2-carboxyethyl)phenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-(2-hydroxyethyl)phenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((3-(2-hydroxyethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-(2-hydroxyethyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-(2-
hydroxyethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,4-dibromo-6-formylphenoxy)methyl)carbonyl-4-(4-c
hlorobenzyl) piperazine;
1-((2-fluoro-6-formylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,4-dichloro-6-formylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4-diiodo-6-
formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-methoxy-6-formylphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-ethoxy-6-formylphenoxy)methyl)carbonyl-4-(4-chlo
robenzyl ) piperazine;
1-((2-formyl-5-(diethylamino)phenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2-formyl-5-methoxyphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-formyl-3,5-
dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine ;
1-((2-formyl-4-bromophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-formyl-4-methoxyphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-(((4-methoxynapthalen-1-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 



1-((2-carboxy-5,6-dimethoxyphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-nitro-4-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine;1- (((fluoren-9-on-1
-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((4-hydroxy-1
,2,3,4-tetrahydronaphthalen-8-yl)oxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine; 1-((2,3,4,5,6-
pentabromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi
perazine;
1-((2-methyl-3,4,5,6-tetrabromophenoxy)methyl)carbonyl
-4-(4-chlorobenzyl) piperazine;
1-((2,3,4-trichlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methyl-4-bromo-6-chlorophenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-chloro-4-
fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,4,6-triiodophenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((2-formyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((3-formylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-(((1-bromonaphthalen-2-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((1,6-dibromonapthalen-
2-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-(((1-
nitrosonaphthalen-2-yl)oxy)methyl
)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((2,4-dichloronaphthalen-1-yl)oxy)methyl)carbonyl-4
-(4- chlorobenzyl)piperazine; 1-(((2-nitronaphthalen-1
-yl)oxy)methyl) carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((2-carboxynaphthalen-
1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((2-
methylnaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-(((3-(hydroxysulfonyl)-7-(dimethylamino)naphthalen-1
-yl)oxy) methyl)carbonyl-
4-(4-chlorobenzyl)piperazine; 1-(((4-
methoxynaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-(((1-formylnapthalen-2-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-(((1-carboxynaphthalen-1
-yl)oxy) methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((1-amino-4-
(hydroxysulfonyl)naphthalen-2-yl)oxy)methyl)carbonyl-4
-(4- chlorobenzyl) piperazine;
1-((4-(naphthalen-2-yl)aminophenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-(((3-aminonaphthalen-2-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-fluoro-4-
(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-chloro-4-(carboxymethyl)phenoxy)methyl)carbonyl-
4- (4- chlorobenzyl)piperazine;
1-((2-methoxy-4-(carboxymethyl)phenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-((4-
hydroxymethylphenxoy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((2-(hydroxymethyl)-4-bromophenoxy)methyl)carbonyl-4
-(4- chlorobenzyl)piperazine;
1-((2,6-di(hydroxymethyl)-4-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-methoxy-4-(hydroxymethyl)phenoxy)methyl)carbonyl-4
-(4-chlorobenzyl) piperazine;
1-((4-mercaptophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((2-carboxyindol-5-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((3-carboxyindol-5-yl)
oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((indol-4-
yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((indol-
5-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-
(benzoxazol-2-yl)phenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-(((2-methylquinolin-8-yl)oxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-(((5,7-dibromoquinolin-8-yl)oxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-(((5,7-diiodoquinolin-8-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-(((5-
nitroquinolin-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-(((quinolin-5-yl)oxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-(((5-(hydroxysulfonyl)-7-iodoquinolin-8-yl)oxy)methy
l)carbonyl- 4-(4- chlorobenzyl)piperazine;
1-(((2-phenyl-4-oxo-4H-1 -
benzopyran-7-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-carboxy-2,5,7,8-tetramethyl-2,3-dihydro-1
-benzopyran-6-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((2-0X0-3-
chloro-4-methyl-2/-/-1-benzopyran-7-yl)oxy)methyl)carb
onyl-4-(4- chlorobenzyl)piperazine;
1-(((2-oxo-3-(diethylamino)methyl)-4-
methyl-2H-1-benzopyran-7-
yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl) piperazine;
1-(((2-oxo-6-methoxy-2H-1-benzopyran-7-yl)oxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((2-oxo-2
H-1-benzopyran-7-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methoxy-4-formyl-6-bromophenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-formyl-6-iodophenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-methoxy-4-
formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-ethoxy-4-formylphenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-((2-carboxy-4-formylphenox)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2,4-dichloro-6-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,4-dinitro-6-formylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4-dinitro-6-
carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine: 1-
((2,4-dinitro-6-methylphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,5-dinitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-nitro-5-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-nitro-4-
chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,4-dinitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((2-nitro-4-formylphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-((2-nitro-4-formyl-6-methoxyphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine; 1-((2-nitro-4-
carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-nitro-4-methylphenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2,6-dinitro-4-methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-nitro-4-(carboxymethyl)phenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2,6-
dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipe
razine; 1-
((3-methoxy-5-chlorophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((4-(1-methyl-1-phenylethyl)phenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)piperazine;
1-((3-(ethylamino)-4-methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-(((2-
acetylnaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2-(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((4-(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-(((benzotriazol-1-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((quinolin-2-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2,6-dimethoxy-4-formylphenoxy)methyl)carbonyl-4-(4-c
hlorobenzyl) piperazine;
1-((3,4-dimethoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2,4,6-tri(Nbutyl)phenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dimethoxy-
4-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-trifluoromethoxyphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-methyl-5-aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-(4-cyanophenyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-nitro-4-aminophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-methylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4-methylphenox)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
(methoxycarbonyl)methylphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-(((carbazol-2-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-(((2-oxo-1,3-benzothiol-2-on-6-yl)oxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((2-phenyl-4-
oxo-4H-1-benzopyran-3-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine; 1-(((2-oxo-4-methyl-2H-1
-benzopyran-7-yl)oxy) methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((4-nitrophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-carboxy-4- aminophenoxy)methyl
)carbonyl-4-(4-chlorobenzyl)piperazine; 1-
((2-methoxy-5-aminophenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-(((2-phenyl-4-oxo-2,3-dihydro-4/-/-1-benzopyran-6-yl
)oxy) methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((quinolin-6-yl)
oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,3-
diaminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((4-(hydroxysulfonyl)phenoxy)methyl)carbonyl-4-(4-chlo
robenzyl)piperazine;
1-(((fluorenon-9-on-2-yl)oxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-(((5,6,7,8-tetrahydronaphthalen-1 -yl)oxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine; 1-(((5,6,7,8-
tetrahydronaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,4,6-tribromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,6-dibromo-4-cyanophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-fluorophenoxy)
methy|)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,3,5,6-
tetrafluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((2,6-difluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine; 



1-((2,3-dichlorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2,3,6-trichlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-chloro-4,5-dimethylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,5-dichlorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-chloro-5-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine;
1-((2-(methylcarbonyl)aminophenoxy)methyl)carbonyl-4-(
4- chlorobenzyl)piperazine;
1-((2-isopropoxyphenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((2-(benzyloxy)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-ethoxyphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-
phenylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlo
robenzyl)piperazine,
1-((2-(ethaxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-acetylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-(ethylcarbonyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-(Nbutyl)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-
isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((2-(1-methylpropyl)phenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2,3-dimethylphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2,3,5-trimethylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,3,6-trimethylphenxoy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4-dimethylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4,6-
trimethoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin
e; 1-((2-
methyl-5-isopropylphenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2,5-dimethylphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2,5-dimethyl-4-(diethylamino)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-(N
butyl)-6-methylphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((2,6-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2-prop-3-enyl-6-methylphenoxy)methyl)carbonyl-4-(4
- chlorobenzyl)piperazine;
1-((2-prop-2-enylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-ethylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-n-
propylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((3-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi
perazine;
1-((3,5-difluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((3-chloro-4-fluorophenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((3,5-dichlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-iodophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-(phenylamino)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
^((S-CdiethylaminoJphenoxyJmethyOcarbonyW^-
chlorobenzyOpiperazine;
1-((3-phenylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((3-acetylphenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((3-trifluoromethylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-f-
butylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((3-
isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((3-methyl-4-acetylphenoxy)methyl)carbonyl-4-(4-chloro
benzy!)piperazine;
1-((3,4-dimethylphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((2-f-butyl-5-methylphenoxy)methyl)carbonyl-
4-(4-chlorobenzyl)piperazine;
1-((2-isopropyl-5-methylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-ethylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dimethyl-4-
bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2,
6-dibromo-4-fluorophenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((2-bromo-4-chlorophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-((2-methyl-4-chlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-isopropyl-4-chloro-5-
methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((4-(methylcarbonyl)aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-ethoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-propoxyphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl) piperazine;
1-((4-n-butoxyphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-n-
hexoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((4-n-heptoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl
)piperazine;
1-((4-(propoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((4-(ethylcarbonyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((4-(1,1
,3,3-tetramethylbutyl)phenoxy) methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((4-(1 ,1-
dimethylpropyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((4-(1-methylpropyl)phenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-methoxy-4-methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-acetyl-4-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-(Nbutyl)-4-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine;
1-((3-(ethylamino)-4-methylphenoxy)methyl)carbonyl-4-(
4- chlorobenzyl)piperazine;
1-((4-(methoxycarbonyl)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-ethylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-n-
propylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((2-carboxy-4,6-dibromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-carboxy-4,6-dichlorophenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-carboxy-4,6-diiodophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-carboxy-6-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-carboxy-6-methylphenoxy)methyl)carbonyl-4-(4-chlor
obenzyl)piperazine;
1-((2-carboxy-5-chlorophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-carboxy-5-methoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-carboxy-5-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-carboxy-4-
bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
carboxy-4-fluorophenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((2-carboxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2-carboxy-4-iodophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-carboxy-4-methoxyphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-chlorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,3,4-
trichlorophenoxyJmethyOcarbonyM^-chlorobenzyOpiperazin
e; 1-
((2,3,4,5,6-pentachlorophenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((2,4,5-trichlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-methoxyphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((3-(methoxycarbonyl)phenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-
(ethoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chloroben
zyl)piperazine;
1-((4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p
iperazine;
1-((2,6-dimethyl-4-bromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3,5-dimethyl-4-bromophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-methyl-4-
chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-isopropyl-4-chloro-5-methylphenoxy)methyl)carbonyl
-4-(4-chlorobenzyl) piperazine;
1-((4-ethoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-(Nbutyl)-4-nnethylphenoxy)methyl)carbonyl-4- (4-
chlorobenzyl)piperazine;
1-((3-formyl-4-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-4-prop-3-
enylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-((2-
(1-phenyethyl)-4-chlorophenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((4-(ethoxycarbonyl)methylphenoxy)methyl)carbonyl-
4-(4- chlorobenzyl)puperazine;
1-((4-trifluoromethoxyphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-fluoro-4-
chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-fluoro-4-chlorophenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-(((7-methoxynaphthalen-2-yl)oxy)methyl)carbonyl-4-(4
- chlorobenzyl)piperazine;
1-((2-benzyloxy-4-cyanophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-chloro-3,5-
dimethoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-bromo-3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((3,5-dimethoxy-4-bromophenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2,6-dibromo-3,5-dimethoxyphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine; 1-((4-
chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((3-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((2-methyl-3-nitrophenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl) piperazine;
1-((2-nitro-3-carboxy-6-methylphenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-((3-cyanophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-methoxy-5-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
nitro-5-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((3-(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-chlo
robenzyl) piperazine;
1-((2-methoxy-5-carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-(dimethylamino)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((4-(2-
(dimethylamino)ethylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl
) piperazine; 1-(((naphthalen-1
-yl)oxy)methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((5-aminonaphthalen-1 -yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 



1-((3-nitro-4-
aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2,
6-di(f-butyl)-4-methylphenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((3-carboxy-4-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((2-methyl-5-carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-nitro-4-aminophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4-(benzyloxy)phenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
(aminocarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((3,5-di(trifluoromethyl)phenoxy)methyl)carbonyl-4-(
4-chlorobenzyl) piperazine;
1-((2,4-dibromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,6-dibromo-4-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,4-dichlorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((3,5-dimethyl-4-bromophenoxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine; ((
-dicarboxyphenoxyJmethyOcarbonyl^^-
chlorobenzyOpiperazine;
1-((2-chloro-4-carboxyphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dichloro-4-
carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
(((2-carboxyquinolin-4-yl)oxy)methyl)carbonyl-4-(4-chl
orobenzyl) piperazine;
1-((2,6-dimethyl-4-formylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine; 1-((2,6-di(Nbutyl)-4-
carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; 1-
((2-amino-5-carboxyphenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-((2,6-di(f-butyl)-4-(hydroxymethyl)phenoxy)methyl)
carbonyl-4-(4- chlorobenzyl)piperazine;
1-(((4-carboxyquinolin-2-
yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-nitro-
4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipe
razine; 1-
((3-ethyl-4-chloro-5-methylphenoxy)methyl)carbonyl-4-(
4-chlorobenzyl) piperazine;
1-((3,5-di(methoxycarbonyl)phenoxy)methyl)carbonyl-4-
(4- chlorobenzyl)piperazine;
1-((2-(morpholin-4-yl)methyl-4-
carboxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine 1-
((2-methoxy-4-cyanophenoxy)methyl)carbonyl-4-(4-chloro
benzyl)piperazine;
1-((2-chloro-4-bromophenoxy)methyl)carbonyl-4-(4-chlor
obenzyl) piperazine;
1-((2-trifluoromethylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-methylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-methyl-4-acetylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-(dimethylamino)
phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-
methyl-4-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((3,5-dimethylphenoxy)methyl)carbonyl-4-(4-chloroben
zyl) piperazine;
1-((4-phenylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-(ethoxycarbonyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((4-acetylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
benzylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-methoxy-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlo
robenzyl)piperazine;
1-(((3-carboxynaphthalen-2-yl)oxy)methyl)carbonyl-4-(4
- chlorobenzyl)piperazine;
1-((2-(hydroxymethyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((quinolin-8-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-aminophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
(aminocarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2-(cyclohexyl)phenoxy)methyl)carbonyl-4-(4-chlorob
enzyl) piperazine;
1-(((quinolin-6-yl)oxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2,4-dichloro-3-methylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,5-dimethylphenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-bromophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3-
(methylcarbonyl)aminophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)
piperazine;
1-((3-trifluoromethylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((4-bromophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-formylphenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((2-methoxy-5-formylphenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((tropinon-yl)oxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2-nitro-5-
fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera
zine; 1-
((2-nitro-5-formylphenoxy)methyl)carbonyl-4-(4-chlorob
enzyl)piperazine;
1-((3-formyl-4-itrophenoxy)methyl)carbonyl-4-(4-chloro
benzyl) piperazine;
1-((2-carboxy-5-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((2-amino-4-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((2-amino-3-
carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper
azine; 1-
((2-nitro-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobe
nzyl)piperazine;
1-((2,6-dichloro-4-nitrophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-fluoro-4-nitrophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,3-difluoro-6-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
chloro-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzy
l)piperazine;
1-((2-nitro-4-cyanophenoxy)methyl)carbonyl-4-(4-chloro
benzyl) piperazine;
1-((2-bromo-4-methylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-chlorophenoxy)methyl)carbonyl-4-
(4-chlorobenzyl)piperazine;
1-((3,4-dichlorophenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3,5-dichlorophenoxy)
methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 1-((3A5-
trimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip
erazine; 1-
((4-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi
perazine;
1-((3,5-dimethyl-4-chlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-methoxyphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-((4-(methoxycarbonyl)phenoxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine; 1-((4-
trifluoromethylphenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((4-Nbutylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)
piperazine;
1-((4-isopropylphenoxy)methyl)carbonyl-4-(4-
chlorobenzyl) piperazine;
1-(((naphthalen-2-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-(((6-bromonaphthalen-2-
yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine;
1-((3-
(hydroxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenz
yl)piperazine;
1-((2-methoxy-5-(hydroxymethyl)phenoxy)methyl)carbonyl
-4-(4- chlorobenzyl)piperazine;
1-(((1,3-benzodioxolan-5-yl)oxy)methyl)
carbonyl-4-(4-chlorobenzyl)piperazine;
1-((2,6-dimethyl-4-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz
ine; 1-((2-
methoxy-4-(amino)methylphenoxy)methyl)carbonyl-4-(4-ch
lorobenzyl) piperazine;
1-((3-(aminocarbonyl)phenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine;
1-((3-(methoxycarbonyl)methylphenoxy)
methyl)carbonyl-4-(4- chlorobenzyl)piperazine;
1-((2-(4-
phenylcarbonyl)-4-fluorophenoxy)methyl)carbonyl-2,5-di
methyl-4-(4- fluorobenzyl)piperazine;
1-((2-(1-methyl)cyclohexyl-2,4-
dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl)piperazine;
1-((2-(benzyloxycarbonyl)phenoxy)methyl)carbonyl-4-(4-
fluorobenzyl)piperazine;
1-((2-(4-(methyl)phenylcarbonyl)-5-
methoxyphenoxy)methyl)carbonyl-4-(4-
fluorobenzyl)piperazine; 1-
((2-phenylcarbonyl-5-octoxyphenoxy)methyl)carbonyl-4-(
4-fluorobenzyl) piperazine;
1-((4-octylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)
piperazine;
1-((2-(2-(carboxy)phenylcarbonyl-5-di(n-butyl)
aminophenoxy)methyl)carbonyl-4-
(4-fluorobenzyl)piperazine; 1-((2-
phenylcarbonyl-5-methoxyphenoxy)methyl)carbonyl-4-(4-f
luorobenzyl) piperazine;
1-((2-methoxy-4-(3-hydroxyprop-2-enyl)phenoxy)methyl)
carbonyl-4-(4- fluorobenzyl)piperazine; 1-(((3-
(phenylaminocarbonyl)naphthalen-2-yl)oxy)methyl)carbon
yl-4-(4- fluorobenzyl)piperazine;
1-(((6-(phenylcarbonyl)naphthalen-2-yl)
oxy)methyl)carbonyl-4-(4- fluorobenzyl)piperazine;
1-((2-((2-
phenylethyl)carbonyl)phenaxy)methyl)carbonyl-4-(4-
fluorobenzyl)piperazine;
1-((4-((4-fluorophenyl)carbonyl)phenoxy)methyl)carbony
l-4-(4- fluorobenzyl)piperazine
1-((2-(phenylamino)carbonylphenoxy)
methyl)carbonyl-4-(4- fluorobenzyl)piperazine; 1-((2-
phenylcarbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzy
l)piperazine;
1-((2-phenylcarbonyl-4-chloro-5-methylphenoxy)methyl)c
arbonyl-4-(4- fluorobenzyl)piperazine;
1-((4-(4-chlorophenyl)carbonylphenoxy)
methyl)carbonyl-4-(4- fluorobenzyl)piperazine; 1-((4-
benzylcarbonyl)phenoxy)methyl)carbonyl-4-(4-fluorobenz
yl)piperazine;
1-((2-phenylcarbonyl-4-methylphenoxy)methyl)carbonyl-4
-(4- fluorobenzyl)piperazine;
1-((4-(2-methylcarbonylethyl)phenoxy)
methyl)carbonyl-4-(4- fluorobenzyl)piperazine;1-((4-
phenylcarbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzy
l)piperazine; and
1-((3-phenylcarbonylphenoxy)methyl)carbonyl-4-(4-fluor
obenzyl) piperazine; similar manner the following
compounds of formula (Ia) or (Ib) were made:
5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2- oxoethoxy]benzoic acid methyl
ester; 1H NMR (400 MHz, DMSO-Cf6): d/ppm = 0.86-1.02
(m, 3H), 1.04-1.36 (m, 3H)1 2.16 (m, 1H) 2.62 (m, 1H),
2.94 (m, 1H), 3.08 (m, 0.5H) 1 3.42 (m, 1H) 3.58 (m,
1H), 3.76 (s, 3H) 3.98 (m, 1H), 4.40 (s, 0.5H) 14.82
(m, 1.5H)1 5.02 (m, 0.5H), 6.98 (s, 1H)17.14 (m, 2H)
7.38 (m, 2H) 1 7.56 (m, 1H), 7.62 (s, 1H).
5-bromo-2-[2-[(2R5S)-4-[(4-fluorophenyl)methyl]-2,5-di
methylpiperazinyl]-2- 



oxoethoxy]benzeneacetic acid methyl ester; 1H NMR (400
MHz, CDCI3):d/ppm = 0.90 (m, 3H), 1.30 (m, 3H), 2.25
(d, 1H) 2.68 (d, 1H), 3.00 (m, 1H), 3.20 (m, 1H), 3.40
(m, 1H), 3.50 (m, 2H), 3.62 (s, 2H), 3.68 (s, 3H)14.65
(m, 3H)1 6.80 (m, 1H), 7.00 (t, 2H), 7.30 (m, 4H).
5-bromo-2-[2-[(2R)-4-[(4-fluorophenyl)methyl]-2-methyl
piperazinyl]-2- oxoethoxy]benzeneacetic acid methyl
ester; 1H NMR (400 MHz, CDCI3):d/ppm = 1.30 (m, 3H)
2.00 (m, 1H)1 2.10 (m, 1H), 2.60 (d, 1H), 2.80 (m, 1H)
3.45 (m, 2H), 3.60 (m, 2H), 3.62 (s, 3H), 4.30 (m,
1H), 4.65 (m, 2H), 4.75 (d, 2H) 16.78 (d, 1H), 7.00
(t, 2H), 7.30 (m, 4H).
5-bromo-2-[2-[(2R5S)-4-[(4-fluorophenyl)methyl]-2,5-di
methylpiperazinyl]-2- oxoethoxy]benzoic acid methyl
ester; . 1H NMR (400 MHz1DMSO- 6):d/ppm = 0.76-0.98
(m, 3H), 1.08-1 .30 (m, 3H), 2.16 (m, 1H)1 2.62 (m,
1H), 2.94 (m, 1H) 3.08 (m, 0.5H) 3.58 (m, 3H), 3.73
(s, 3H), 4.00 (m, 1H) 4.40 (s, 0.5H), 4.88 (m, 1.5H)
5.08 (m, 0.5H), 6.96 (m, 1H), 7.14 (m, 2H), 7.36 (m,
2H), 7.66 (m, 1H), 7.84 (m, 1H).
5-bromo-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-d
imethylpiperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid methyl ester; 1H NMR (400 MHz DMSO-d 6):d/ppm =
0.76-0.97 (m, 3H), 1.08-1.32 (m, 3H), 2.16 (m, 1H),
2.62 (m, 1H), 2.94 (m, 1H), 3.08 (m, 1H), 3.40 (m,
1.5H) 3.58 (m, 1H) 3.73 (s, 3H)1 3.87 (S 3H), 4.00 (m,
1H), 4.40 (s, 0.5H) 4.92 (m, 1.5H), 5.08 (m, 0.5H),
6.68 (m, 1H), 7.14 (m, 2H), 7.36 (m, 2H) 1 7.86 (s,
1H).
5-chloro-2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5
-dimethylpiperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid methyl ester; 1H NMR (500 MHz, DMSO-d 6):d/ppm =
0.90 (m, 3H), 1.25 (m, 3H), 2.23 (m, 1H)12.75 (m, 2H),
2.94 (m, 1H), 3.35 (m, 1H), 3.45 (m, 1H), 3.63 (m,
1H)1 3.77 (s, 3H) 3.92(S, 3H), 4.31 (S, 1H)14.92 (m,
2H), 6.81 (s, 1H), 7.12 (m, 2H), 7.37 (m, 2H), 7.72
(s, 1H).
5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2- oxoethoxy]-4-methylbenzoic
acid methyl ester; 1H NMR (400MHz, CDCI3):d/ppm =
0.78-0.98(m, 3H), 1.18-1.36 (m, 3H), 2.22 (m, 1H),
2.38 (s, 3H), 2.66 (m, 1H), 3.00 (m, 1H), 3.10-4.20
(m, 4H), 3.86 (s, 3H), 4.24-4.86 (m, 3H), 6.94-7.02
(m, 3H), 7.29 (m, 2H), 7.81 (s, 1H).
4,5-dichloro-2-[2-[(2/?,5S)-4-[(4-fluorophenyl)methyl]
-2,5-dimethylpiperazinyl]-2- oxoethoxy]benzoic acid
methyl ester; 1H NMR (400 MHz, CDCI3):d/ppm = 0.91 (d,
3H), 1.29 (d, 3H), 2.24 (d, 1H), 2.69 (dd, 1H), 3.02
(br, 1H), 3.41 (d, 1H), 3.47-3.71 (m, 2H), 3.87 (s,
3H), 4.10-4.22 (m, 1H), 4.60-4.86 (m, 3H), 7.00 (dd,
2H), 7.18 (br, 1H), 7.30 (dd, 2H), 7.91 (s, 1H).
5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2-
oxoethoxy]-4-(trifluoromethyl)benzoic acid methyl
ester; 1H NMR (400 MHz, CDCI3):d/ppm = 1.00 (m, 3H),
1.30 (m, 3H), 2.25 (d, 1H), 2.70 (dd, 1H), 3.05 (m,
1H), 3.20 (m, 1H), 3.50 (m, 2H), 3.68 (m, 1H), 3.95
(s, 3H), 4.20 (m, 1H), 4.80 (m, 2H), 7.00 (t, 2H),
7.30 (m, 3H), 7.90 (s, 1H).
5-chloro-2-[2-[(2R5S)-2,5-diethyl-4-[(4-fluorophenyl)m
ethyl]piperazinyl]-2- oxoethoxy]benzoic acid methyl
ester; 1H NMR (400 MHz, DMSO-Cf6):d/ppm = 0.62 (m -
rotamer, 1.25H), 0.73 (t - rotamer, 3.5H), 0.85 (m -
rotamer, 1.25H), 1.23 (m, 1H), 1.37 (m, 1H), 1.55 (m,
1H), 1.70 (m, 1H), 1.83 (m, 1H), 2.26 (t, 1H), 2.55
(d, 1H), 2.75 (d - rotamer, 1H), 3.45 (dd, 1H), 3.47
(t, 1H), 3.60 (m, 1H), 3.78 (s, 3H), 4.20 (d, 1H),
4.90 (m - rotamer, 2H), 6.99 (d, 1H), 7.13 (t, 2H),
7.35 (t, 2H), 7.55 (dd, 1H), 7.64 (d, 1H).
5-bromo-2-[2-[(2R,5S)-2,5-diethyl-4-[(4-fluorophenyl)m
ethyl]piperazinyl]-2- oxoethoxy]-4-methoxybenzoic acid
methyl ester; . 1H NMR (400 MHz, DMSO-d 6):d/ppm =
0.60-0.90 (m, 6H), 1.06-1 .60 (m, 3H), 1.62-1.82 (m,
1.5H), 2.16 (m, 1H), 2.60 (m, 2H), 2.88 (m, 1H), 3.46
(m, 1H), 3.60 (m, 1.5H) 3.76 (S1 3H) 3.85 (s, 3H),
4.22 (m, 1H), 4.92 (m, 1H), 5.12 (m, 1H)1 6.68 (m,
1H), 7.12 (m, 2H) 7.34 (m, 2H) 1 7.86 (s, 1H).
5-bromo-2-[2-[(2f?)-4-[(5-chloro-2-thienyl)methyl]-2-m
ethylpiperazinyl]-2- oxoethoxy]benzeneacetic acid
methyl ester; 1H NMR (400 MHz CDCI3):d/ppm = 1.30 (m,
3H)1 2.05 (m, 1H), 2.15 (m, 1H), 2.75 (m, 1H) 2.90 (m,
1H)1 3.05 (m, 1H) 3.45 (m, 1H), 3.60 (m, 2H) 3.65 (s,
2H) 3.70 (s, 3H), 4.35 (m, 1H), 4.68 (m, 2H), 6.65 (d,
1H)16.72 (d, 1H) 6.80 (dd, 1H), 7.35 (m,
2H).5-chloro-2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]
-2,5-dimethylpiperazinyl]-2- oxoethoxy]benzenesulfonic
acid; 1H NMR (400 MHz, DMSOd 6): d/ppm = 0.73-0.88 (m,
3H), 1.12-1.25 (m, 3H) 2.05-2.20 (m, 1H)12.65 (m, 1H),
2.90 (m, 1H) 3.08 (m, 0.5H) 1 3.50 (m, 3H), 3.97 (m,
0.5H) 4.40 (m, 1H), 4.75 (m, 1.5H) 4.94 (m, 0.5H),
6.93 (m, 1H), 7.12 (m, 3H), 7.34 (m, 3H), 7.57 (m,
1H).
5-chloro-2-[2-[(2R)-4-[(4-fluorophenyl)methyl]-2-methy
lpiperazinyl]-2- oxoethoxy]benzenesulfonic acid; . 1H
NMR (400 MHz, DMSO-cfe+ TFA): d/ppm = 1.16 (d, 3H),
1.32 (d, 3H), 2.76-3.50 (m, 5H)14.24-4.52 (m, 3H),
4.60-5.00 (m, 3H), 6.50 (m, 1H)1 7.23 (m, 2H), 7.30
(m, 1H), 7.54 (m, 2H), 7.67 (m, 1H), 9.50 (br, 1H).
EXAMPLE 3 Compounds of Formula (Ia) and Formula (Ib)
A. To a solution of 1-
((3,4,5-trimethoxyphenoxy)methyl)carbonylpiperazine
(0.22 g, 0.70 mmol) in 1% acetic acid in methanol (6
mL) was added 4- cyanobenzaldehyde (0.33 g, 2.5 mmol)
and sodium cyanoborohydride (0.093 g, 1.4 mmol). The
resultant mixture was stirred at ambient temperature
for 1.5 hours and the mixture was then concentrated of
volatiles in vacuo. Residue was taken up in ethyl
acetate and washed with saturated aqueous NaHCO3
solution, water, and then brine. The organic layer was
separated, dried over MgSO4, filtered and concentrated
in vacuo to afford a yellow oil. Purification by flash
column chromatography on silica gel afforded 0.21 g of
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-cyanobenzyl)pip
erazine, a compound of formula (Ib), as a clear oil:
NMR (CDCI3) 7.6 (d, 2), 7.4 (d, 2), 6.2 (s, 2), 4.6
(s, 2), 3.8 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.5 (s,
2), 2.2 (m, 4) ppm. B. In a similar manner, other
compounds of formula (Ib) were made: 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(3,4-dimethoxybenz
yl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-metho
xybenzyl) piperazine,
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-
chlorobenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl) carbonyl-4-(3-
trifluoromethylbenzyl)piperazine; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(2,3-dimethyl-4-me
thoxybenzyl) piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-
phenoxybenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl) carbonyl-4-(4-
(dimethylamino)benzyl)piperazine; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-(methylthio)ben
zyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-metho
xy3- methylbenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)
carbonyl-4-(2-chlorobenzyl)piperazine; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(3-nitrobenzyl)pip
erazine; 1-
((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-hydroxy
benzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3,5-dib
romo-4- hydroxybenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)
carbonyl-4-(2-fluorobenzyl)piperazine; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)pi
perazine; NMR (CDCI3) 7.3 (m, 2), 7.0 (m, 2), 6.2 (s,
2), 4.6 (s, 2) , 3.9 (m, 9), 3.6 (m, 4), 3.4 (s, 2),
2.4 (m, 4) ppm; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-bromobenzyl)pip
erazine; NMR (CDCI3) 7.4 (d, 2), 7.2 (d, 2), 6.2 (s,
2), 4.6 (s, 2) , 3.85 (s, 6), 3.75 (s, 3), 3.6 (m, 4),
3.4 (s, 2), 2.4 (m, 4) ppm;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2-bronn
obenzyl) piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-
fluorobenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)
carbonyl-4-(3-bromobenzyl)piperazine; 1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(3-cyanobenzyl)pip
erazine; 1-
((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,4-diflu
orobenzyl) piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,3-
difluorobenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)
carbonyl-4-(3,4-difluorobenzyl)piperazine; NMR (CDCI3)
7.3-7.0 (m, 3), 6.2 (s, 2), 4.6 (s, 2), 3.85 (s, 6),
3.75 (s, 3), 3.6 (m, 4), 3.5 (S1 2), 2.4 (m, 4) ppm;
1-((3,4,5-trimethoxyphenoxy)
methyl)carbonyl-4-(2,6-difluorobenzyl)piperazine;
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi
perazine; NMR (CDCI3) 7.2 (m, 4), 6.2 (s, 2), 4.6 (s,
2), 3.85 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.5 (s, 2),
2.4 (m, 4) ppm; 1-((3,4,
5-trimethoxyphenoxy)methyl)carbonyl-4-(3-chloro-4-
fluorobenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-
trifluoromethylbenzyl)piperazine;
1-((3,4,5-trimethoxyphenoxy)
methyl)carbonyl-4-(4-nitrobenzyl)piperazine;
1-((3,4,5-
trimethoxyphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)pi
perazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,5-dif
luorobenzyl) piperazine;
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-
nitro-4- hydroxybenzyl)piperazine;
1-((4-chlorophenoxy)methyl)
carbonyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.
2 (m, 4), 7.0 (t, 2), 6.8 (d, 2). 4.6 (s, 2), 3.6 (m,
4), 3.4 (s, 2), 2.4 (m, 4) ppm;
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine; NMR (CDCI3) 7.2 (m, 6), 6.8
(d, 2), 4.6 (s, 2), 3.6 (m, 4), 3.5 (S12), 2.4 (m, 4)
ppm; 1- ((3,4
5-trimethoxyphenoxy)methyl)carbonyl-4-(3-(benzyloxy)be
nzyl) piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-4-(3,4,5-
trimethoxybenzyl)piperazine; similar manner, the
following compounds of formula (Ia) were made:
(3S)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4
- fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0
(t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.0 (m, 2), 3.7 (m,
1), 3.4-2.9 (m, 3), 2. 7 (m, 1), 2.5 (m, 1), 2.1 (m,
1), 1.1 (m, 3) ppm; (3f?)-1-
((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluoro
benzyl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2),
6.9 (d, 2), 4.6 (s, 2), 4.0 (m, 2), 3.7 (m, 



1), 3.4-2.9 (m, 3), 3.2 (m, 1), 3.0 (m, 1), 2. 7 (m,
1), 2.5 (m, 1), 2.1 (m, 1), 1.1 (m, 3) ppm; 1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-((((4-chlorophenoxy
)methyl)carbonyl)
oxy)ethyl)-4-(4-fluorobenzyl)piperazine;
1-((4-chlorophenoxy)
methyl)carbonyl-2-hydroxyethyl-4-(4-
fluorobenzyl)piperazine, dihydrochloride salt;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-
((2-methylpropyl)amino)ethyl)-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 7.1 (m, 4), 6.9
(t, 2), 6.7 (d, 2), 4.6 (s, 2), 4.4 (d, 1), 3.6 (d,
1), 3.3 (m, 3), 2.7-2.3 (m, 6), 2.0-1.7 (m, 5) , 0.8
(t, 6) ppm;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((4-
fluorobenzyl)amino)ethyl)-4-(4-
fluorobenzyl)piperazine, hydrochloride salt;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((2-hydroxyet
hyl) amino)ethyl)-4-(4- fluorobenzyl)piperazine;
1-((4-chlorophenoxy)
methyl)carbonyl-2-(2-((methyl)amino)ethyl)4-(4-
fluorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-3-(2-((4-fluoroben
zyl)amino) ethyl)-4-(4- fluorobenzyl)piperazine,
hydrochloride salt; 1-((4-
chlorophenoxy)methyl)carbonyl-3-(2-((methyl)amino)ethy
l)-4-(4- fluorobenzyl)piperazine;
1-((4-chlorophenoxy)methyl)carbonyl-3-
(2-((2-hydroxyethyl)amino)ethyl)-4-(4-
fluorobenzyl)piperazine; 1-
((4-chlorophenoxy)methyl)carbonyl-3-(2-((2-methylpropy
l)amino)ethyl)-4-(4- fluorobenzyl)piperazine;
(frans)-1 -((4-chloro-2-(((ethyl)
amino)methyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl) piperazine; NMR (CDCI3)
7.3 (m, 4), 7.0 (d, 2), 6.9 (t, 1), 6.4 (br s, 2),
5.0-4.6 (m, 3), 4.0 (m, 3), 3.7-3.2 (m, 4), 3.0-2. 7
(m, 3) , 2.2 (m, 1), 1.3 (m, 6), 1.0 (br d, 3) ppm; (
frans)-1
-((4-chloro-2-(((diethyl)amino)methyl)phenoxy)methyl)c
arbonyl- 2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 7.5 (d, 1), 7.3 (m, 2), 7.2 (dd, 1), 7.0
(t, 2), 6.8 (d, 1), 4.7 (m, 3), 4.2 (m, 1), 3.6-3.4
(m, 4), 3.2 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.6 (q,
2), 2.2 (d, 1), 1.3 (m, 3), 1.0 (m, 9) ppm;
(fra/7s)-1-((4-
chloro-2-(((cyclopropyl)amino)methyl)phenoxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 7.3 (m, 4), 7.0 (d, 2), 6.8 (t, 1),
4.8-4.0 (m, 6), 3.7-3.2 (m, 3), 3.0 (br s, 1), 2. 7
(d, 1), 2.2 (m, 2), 1.3 (m, 3), 0.9 (m, 3), 0.5 (m, 4)
ppm;
(frans)-1-((4-chloro-2-(((dimethyl)amino)methyl)phenox
y)methyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7 (m,
3), 4.1 (m, 1), 3.6-3.4 (m, 4), 3.0 (br s, 1), 2.7
(dd, 1), 2.2 (m, 8) , 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1 -((4-chloro-2-(((methyl)amino)methyl)
phenoxy) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7
(m, 2), 4.1 (m, 1), 3.7-3.4 (m, 5), 3.0 (br s, 1), 2.7
(dd, 1), 2.4 (s, 3) , 2.2 (m, 2), 1.3 (m, 3), 0.9 (m,
3) ppm; (frans)-1 -((4-
chloro-2-((amino)methyl)phenoxy)methyl)carbonyl-2,5-di
methyl-4- (4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.7 (d, 1), 4.7 (m,
2), 3.8 (d, 1), 3.5 (m, 4), 3.0 (br s, 1), 2.7 (dt,
1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; (frans)-1
-((4-chloro-2-((4-methylpiperazin-1
-yl)methyl)phenoxy) methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI
3) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (d, 1),
4.7 (m, 4), 4.2 (m, 1), 3.8 (m, 1), 3.6-3.0 (m, 8),
2.9 (t, 1), 2.7 (m, 1), 2. 5-2.2 (m, 6), 1.3 (m, 3),
0.9 (m, 3) ppm; (frans)-1 -((4- chloro-2-((piperazin-1
-yl)methyl)phenoxy)methyl)carbonyl-2,5- dimethyl-4-
(4-fluorobenzyl)piperazine; NMR (DMSOd 6) 7.9 (m, 3),
7.7 (s, 2). 7.4 (t, 1), 7.2 (m, 2), 5.4 (d, 1), 5.0
(m, 2), 4.3 (m, 4), 3. 6- 3.1 (m, 12), 2.8 (m, 1),
1.5-1.0 (m, 6) ppm;(^ans)-1-
((4-chloro-2-(((2-hydroxyethyl)amino)methyl)phenoxy)me
thyl)carbonyl- 2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.
3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.7 (d, 1), 4.7 (m,
2), 4.2-3.4 (m, 6), 3.0 (br s, 2), 2.7 (m, 4), 2.2 (d,
2), 1.3 (m, 3), 0.9 (m, 3) ppm; (transyi
-((4-chloro-2-((morpholin-4-yl)methyl)phenoxy)methyl)
carbonyl-2,5- dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 7.3 (m, 3), 7.1 (dd, 1), 7.0 (t, 2), 6.7
(d, 1), 4.7 (m, 2), 4.1-3.4 (m, 11), 3.0 (br s, 1),
2.7 (dd, 1), 2.5 (t, 4), 2.2 (d, 1), 1.3 (m, 3), 0.9
(m, 3) ppm; (frans)-1-((4-chloro-2-
(ethylarninomethyl)phenoxy)methyl)carbonyl-2,5-dimethy
l- 4-(4-fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m,
3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (m, 1), 4.7 (m, 2),
4.1 (m, 1), 3.8 (s, 2), 3.6 (m, 1), 3.5 (q, 2) , 3.0
(m, 1), 2.7 (m, 3), 2.6 (q, 2), 1.3 (m, 3), 1.1 (t,
3), 1.0 (m, 6) ppm; (transy\
-((4-chloro-2-((ethyl)(1-methylbutyl)
aminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; NMR (DMSOd 6) 7.9 (m, 1),
7.7 (m, 2), 7.5 (m, 1), 7.2 (m, 3), 5.1 (m, 1), 4.6
(d, 1), 4.3 (m, 2), 3.7-2.8 (m, 6), 2. 5 (s, 2), 1.5-
1.2 (m, 19), 0.8 (s, 3) ppm;
(frans)-1-((4-chloro-2-(benzylamino)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (CDCI3) 7.3 (m, 7), 7.0 (t, 2), 6.7 (d, 1), 6.6
(m, 2), 4.7 (d, 2), 4.4 (s, 2), 4.2-3.0 (m, 8), 2.6
(dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(fra/7s)-1-((4-chloro-2-((1-methylbutyl)amino)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd 6)
7.9 (m, 2), 7.3 (t, 2), 7.1 (m, 1), 6.9 (d, 2), 5.2
(d, 1), 4.9 (m, 2), 4.6 (m, 1), 4.5-3.2 (m, 6), 2.8
(t, 1), 2.5 (s, 1) , 1.7-1.2 (m, 9), 0.9 (d, 6) ppm;
(^ans)-1-((4- chloro-2-
((cyclopropylmethyOaminomethyOphenoxyJmethylJcarbonyl^
.S- dimethyM- (4-fluorobenzyl)piperazine; NMR (CDCI3)
7. 3 (m, 3). 7.1 (dd, 1), 7.0 (t, 2), 6.8 (br d, 1),
4.7 (m, 2), 3.8 (s, 2), 3. 6 (m, 1), 3.5 (q, 2), 3.0
(m, 2), 2.7 (dd, 1), 2.4 (m, 3), 2.2 (d, 1), 1.3 (m,
3), 0.9 (m, 4), 0.4 (m, 2), 0.1 (m, 2) ppm; ( rans
)-1-((4-chloro-2-(phenylaminomethyl)phenoxy)methyl)car
bonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(DMSOd 6) 7.8 (m, 2) , 7.4 (m, 8), 7.2 (m, 2), 5.4 (d,
1), 5.0 (m, 2), 4.7 (m, 1), 4.5 (s, 2), 4. 3 (m, 2),
3.9-3.4 (m, 4), 1.4 (m, 3), 1.2 (m, 3) ppm; (
frans)-1-((4-chloro-2-(1-((methyl)(ethyl)amino)ethyl)p
henoxy)methyl) carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
7.4 (s, 1), 7.3 (m,2), 7.1 (dd, 1), 7.0 (t, 2), 6.8
(br d, 1), 4.6 (br s, 3), 4.0 (m, 2), 3.6 (d, 1), 3.4
(d, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.5 (d q, 1), 2.4 (d
q, 1), 2.2 (s, 3), 1.3 (m, 6), 1.0 (m, 6) ppm;
(frans)-1-((4-chloro-2-(1-(dimethylamino)ethyl)
phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CD3OD) 7.6
(m, 3), 7.5 (d, 1), 7.3 (m, 3), 5.1 (m, 3) , 4.4 (m,
2), 3.8 (dd, 2), 3.6 (m, 1), 3.4 (m, 1), 3.0 (m, 1),
2.6 (m, 7), 1.6 (m, 6), 1.3 (m, 3) ppm;
(2R)-1-((4-chloro-2-((4-N butoxycarbonylpiperazin-1 -
yl)methyl)phenoxy)methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 3), 7.0
(t, 2), 6.8 (d, 1), 4.7 (m, 2), 4.4 (m, 1), 3.5 (m,
10), 3.0 (m, 1), 2.8 (m, 1), 2.6 (m, 2), 1.4 (m, 12),
1.2 (m, 3) ppm; (trans)-
1-((4-chloro-2-((4-f-butoxycarbonylpiperazin-1-yl)meth
yl)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperaz
ine; NMR (DMSOd b) 7.8 (m, 2), 7,6 (s, 1), 7.5 (m, 1),
7.3 (t, 2), 7.2 (m, 1), 5.4 (d, 1), 5.0 (m, 2), 4.7
(m, 1), 4.3 (m, 6), 4.0 (m, 2), 3.8-3.1 (m, 8) , 2.9
(m, 1), 1.4 (m, 12), 1.2 (m, 3) ppm;
1-((4-chloro-2-(morpholin-4-ylmethyl)phenoxy)methyl)
carbonyl-2- methyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSO-d 6) 11. 5 (br d, 1), 10.6 (m, 1), 7.7 (m, 2),
7.6 (s, 1), 7.5 (dd, 1), 7.3 (t, 2), 7.2 (d, 1), 5.2
(q d, 2), 4.7 (m, 1), 4.4 (m, 4), 3.9-3.7 (m, 4), 3.5
(m, 1), 3.4 (m, 4), 3.0 (m, 4), 2.8 (m, 1), 1.5 (d,
1.5), 1.3 (d, 1.5) ppm.
5-chloro-4-(dimethylamino)-2-[2-[(2R,5S)-4-[(4-fluorop
henyl)methyl]-2,5-
dimethylpiperazinyl]-2-oxoethoxy]benzoic acid; 1H NMR
(400 MHz, DMSOc( 6):d/ppm = 1.10-1.30 (m, 6H) 2.82 (s,
6H), 3.00 (m, 1H), 3.21 (m, 0.5), 3.40 (m, 1H),
3.58-3.70 (m, 2H), 4.20-4.40 (m, 3H)14.70 (m, 0.5H),
4.90- 5.10 (m, 2H) 6.62 (s, 1H)1 7.30 (t, 2H), 7.60
(m, 2H), 7.68 (m, 1H). EXAMPLE 4 Compounds of Formula
(Ia) A. To a solution of (2F?,5R)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-
fiuorobenzyl)-5-((hydroxy) methyl)piperazine (0.17 g,
0.42 mmol) in CH2CI2 (50 mL) at 00C was added
triethylamine (excess) and methane sulfonyl chloride
(0.050 mL, 0.5 mmol). The resultant mixture was
stirred at 00C until consumption of alcohol was
observed by TLC analysis. The mixture was concentrated
of volatiles in vacuo. Residue was taken up in
anhydrous DMF (5 mL) and K2CO3 (excess) added,
followed by tetrazole (0.050 g, 0.71 mmol). The
resulting mixturewas stirred at ambient temperature
for 3 days and filtered. The filtrate was concentrated
in vacuo and the residue taken up in ethyl acetate.
This was washed with water then brine, then dried over
MgSO4 and concentrated in vacuo to afford a yellow
oil. Purification by flash column chromatography on
silica gel afforded 25 mg of
(2R,5R)-1-((4-chlorophenoxy)
methyl)carbonyl-2-methyl-4-(4-
fluorobenzyl)-5-((tetrazolyl)methyl) piperazine as a
white solid: NMR (CDCI3) 7.3 (m, 5), 7.0 (m, 4),
4.8-4.1 (m, 5), 3.8 (m, 3), 3.2 (m, 2), 2.8 (dd, 1),
2.5 (dd, 1), 1.4 (d, 3) ppm, MS (ESI) 458. similar
manner, the following compounds of formula (Ia) were
made:
(2f?,5f?)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl
-4-(4- fluorobenzyl)-5-
((1,2,4-triazol-2-yl)methyl)piperazine; NMR (CDCI 3)
7.9 (s, 1), 7.3(m, 5), 6.9 (m, 4), 4.7 (m, 3), 4.4-3.4
(m, 5), 3.1-2.7 (m, 2), 2.4 (t, 1), 2.0 (d, 1), 1.2
(m, 3) ppm;
(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-
4-(4- fluorobenzyl)-5-
((morpholin-4-yl)methyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.0 (t, 2), 6.8 (d, 2), 4.7-4. 1 (m, 5),
3.9-3.4 (m, 9), 3.2-2.7 (m, 3), 2.3 (m, 2), 2.0 (m,
1), 1.2 (m, 3) ppm;
(2R,5F?)-1-((4-chlorophenoxy)methyl)
carbonyl-2-methyl-4-(4-fluorobenzyl)-5-
((piperazin-1-yl)methyl)piperazine; (2R5S)-1
-((4-chlorophenoxy)methyl)carbonyl-2-
methyl-4-(4-fluorobenzyl)-5- 



((diethylamino)methyl)piperazine; NMR (CDCI3) 7.3 (m,
4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 3) , 3.9-3. 4 (m,
4), 2.8-2.3 (m, 7), 1.2 (m, 3), 0.9 (t, 6) ppm;
(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-
4-(4- fluorobenzyl)-5-
(((ethyl)amino)methyl)piperazine; NMR (CDCI 3) 7.3 (m,
4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 3), 4.2-3.4 (m,
5), 2. 8-2.3 (m, 6), 1.3-1.0 (m, 6) ppm;
(2f?,5S)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenz
yl)-5-((4- methylpiperazin-1-yl)methyl)piperazine; NMR
(CDCI3) 7. 3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m,
3), 3.9-3.4 (m, 4), 2.8-2.2 (m, 14), 1.2 (m, 3) ppm;
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-
fluorobenzyl)-3-(2-(4-(N
butoxycarbonyl)piperazin-1-yl)ethyl) piperazine,
hydrochloride salt (2f?,5S)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenz
yl)-5- ((dimethylamino)methyl)piperazine
(2/?,5S)-1-((4-
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenz
yl)-5-
(((cyclopropyl)amino)methyl)piperazine(2R,5S)-1-
((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluoro
benzyl)-5- ((cyano) methyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.0 (m, 4), 4.6 (m, 4), 4.2-3.2 (m, 4),
2.6-2.2 (m, 4), 1.2 (m, 3) ppm;
(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-
4-(4- fluorobenzyl)-5-
((((cyclopropyl)methyl)amino)methyl)piperazine;
(2f?,5f?)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl
-4-(4- fluorobenzyl)-5-(((2-
hydroxyethyl)thio)methyl)piperazine; NMR (CDCI 3) 7.3
(m, 4), 7.0 (t, 2), 6.8 (d, 2), 4.7 (m, 3), 4.1-3. 5
(m, 5), 3.1-2.3 (m, 8), 1.3 (m, 3) ppm; (frans)-1-((4-
chloro-2-(imidazol-1-ylmethyl)phenoxy)methyl)carbonyl-
2,5- dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSOd 6) 11.3 (m, 1), 9. 4 (s, 1), 7.9 (s, 3), 7.6
(S, 2), 7.4 (m, 1), 7.3 (m, 3), 7.1 (m, 1), 5.4 (m,
2), 4.9 (m, 1), 4.2 (m, 2), 3.8-3.2 (m, 6), 2.7 (m,
1), 1.4-1.2 (m, 6) ppm; (trans)-]
-((4-chloro-2-(1-(imidazol-1 -yl)ethyl) phenoxy)
methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
7.6 (s, 1), 7.3 (m, 2), 7.2 (dd, 1), 7.0 (m, 5), 6.8
(d, 1), 5.8 (q, 1), 4.6 (m, 3), 4.2 (m, 1), 3.5 (q,
2), 3.2 (m, 1), 3.0 (m, 1), 2. 7 (dd, 1), 2.2 (dd, 1),
2.0 (br s, 1), 1.8 (dd, 3), 1.3 (m, 3), 0.9 (m, 3)
ppm; (trans)-] -((4-chloro-2-(triazol-1 - ylmethyl
)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; NMR (CDCI3) 8.4 (s, 1),
7.9 (s, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8 (d, 1), 5.4
(s, 2), 4.6 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m,
1), 3.0 (m, 1), 2.9 (dd, 1), 2.2 (dd, 1), 1.3 (m, 3),
0.9 (m, 3) ppm; and
(frans)-1-((4-chloro-2-(tetrazol-1-
ylmethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-
4-(4-fluorobenzyl) piperazine; NMR (CDCI3) 9.4 (s, 1),
7.4 (s, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8 (d, 1), 5.6
(s, 2), 4.7 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m,
1), 3. 0 (m, 1), 2.9 (dd, 1), 2.2 (dd, 1), 1.3 (m, 3),
0.9 (m, 3) ppm. EXAMPLE 5 Compounds of Formula (Ia) A.
To a solution of oxalyl chloride (0.62 g, 5 mmol) in
CH2CI2 (20 mL) at -500C was added DMSO (0.85 g, 11
mmol, in solution of 5 mL of CH2CI2) over 2 minutes.
4- (4-fluorobenzyl)-1 -((4-
chlorophenoxy)methyl)carbonyl-3-(2-
hydroxyethyl)piperazine (1.85 g, 4.5 mmol, in solution
of 5 mL of CH2CI 2) was added. The resulting mixture
was stirred at -500C for 15 minutes, then
triethylamine (2.3 g, 22 mmol) was added. After 5
minutes at -500C, the mixture was gradually warmed to
ambient temperature. At that time the mixture was
diluted with CH2CI2 and washed with water, then brine.
The organic layer wasthen dried over MgSO4 and
concentrated in vacuo to afford 1.7 g of 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-3-((formyl)methyl)piperazine as a
yellow oil; NMR (CDCI3) 9.8 (d, 1) 7.3 (m, 4), 7.0 (m,
4), 4.6 (m, 3), 3.8-3.2 (m, 7), 2.7-2.2 (m, 4) ppm. B.
In a similar manner, the following compounds of
formula (Ia) were made: 4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl) carbonyl-3-
((acetyl)methyl)piperazine, hydrochloride salt; NMR
(CDCI 3) 7.3 (m, 4), 6.9 (m, 4), 4.6 (m, 2), 3.8-3.3
(m, 7), 2. 4 (m, 4), 2.1 (d, 3) ppm; and
(2f?,5S)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-me
thyl-5- formylpiperazine. EXAMPLE 6 Compounds of
Formula (Ia) A. To a solution of 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-
((formyl)methyl) piperazine (0.31 g, 0.77 mmol) in
anhydrous THF (20 mL) was added methyl magnesium
bromide (0.26 mL, 0.77 mmol, 3.0 M solution in ether).
The resultant mixture was stirred overnight at ambient
temperature. At that time the mixture was poured into
5% aqueous NH4CI solution and extracted with two
portions of ether. The combined organic extracts were
washed with brine, then dried over MgSO4 , filtered
and concentrated in vacuo to afford a yellow oil.
Purification by flash column chromatography on silica
gei afforded 0.29 g of 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2
- hydroxypropyl)piperazine, as a clear, colorless oil,
which was converted to its hydrochloride salt; NMR
(CDCI3) 7.6 (m, 2), 7. 2 (m, 4), 6.9 (m, 2), 4.7 (m,
2), 4.4- 3.0 (m, 10), 2.4-1 .4 (m, 2). 1.3-1. 0 (m, 3)
ppm. B. In a similar manner, the following compounds
of formula (Ia) were made: 4-(4-fluorobenzyl)-1-
((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-
phenylethyl)piperazine; NMR (CDCI3) 7.3 (m, 9), 7.0
(t, 2), 6.8 (d, 2), 4.9 (m, 1), 4.8 (m, 2), 4.1 (m,
1), 3.8-3.3 (m, 6), 2.8 (m, 2), 2.2 (m, 1), 2. 0 (m,
2) ppm; 4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl) carbonyl-3-(2-
hydroxypentyl)piperazine; NMR (CDCI3) 7. 8 (m, 2), 7.3
(m, 4), 6.9 (d, 2), 4.8 (d, 2), 4.5-3.0 (m, 16) 2.2-1
.2 (m, 8) , 0.9 (m, 3) ppm;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-3-(2-hydroxybut-4- enyl)piperazine;
NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 2), 5.7
(m, 1), 5.2(dd, 1), 5.1 (t, 1), 4.6 (m, 2), 4.2-3.3
(m, 7), 2.9 (m, 2), 2.4 (m, 1), 1.9-1.5 (m, 2) ppm;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-3-(2-hydroxy-2-(4-
methylphenyl)ethyl)piperazine;
(2R,5f?)-4-(4-fluorobenzyl)-1-((4- chlorophenoxy)
methyl)carbonyl-2-methyl-5-(1-
hydroxyprop-2-enyl)piperazine, hydrochloride salt; NMR
(DMSOd 6) 10.1 (b s, 1), 7.6 (m, 2), 7.3 (d, 4), 6.9
(d, 2), 6.1 (m, 1), 5.9 (m, 1), 5.4 (m, 2), 4.8 (m,
2), 4.4 (m, 4), 3. 7-3.1 (m, 5), 1.1 (m, 3) ppm; (2R
5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carb
onyl-2- methyl-5-(1- hydroxybutyl)piperazine,
hydrochloride salt; NMR (DMSOd 6) 10.3 (b s, 1), 7.6
(m, 2), 7.3 (m, 4), 6.9 (d, 2), 5.6 (m, 1), 4.9 (m,
2), 4.4 (m, 3), 3.9-3.1 (m, 5), 1.4 (m, 4), 1.1 (d,
3), O. 8 (t, 3) ppm;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-3-(2-hydroxybut-4- ynyl)piperazine;
4-(4-fluorobenzyl)-1 -
((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-
cyclohexylethyl) piperazine;
(2f?,5f?)-4-(4-fluorobenzyl)-1 -((4-
chlorophenoxy)methyl)carbonyl-2-methyl-5-(1 -
hydroxyethyl)piperazine hydrochloride salt; NMR (DMSOd
6) 10.3 (b s, 1), 7.6 (m, 2), 7.3(m, 4), 6.9 (d, 2),
5.6 (b s, 1), 4.9 (m, 2), 4.6-4.0 (m, 6), 3.2 (m, 3),
1.2 (d, 3), 1.1 (d, 3) ppm; {2R,5R)-4-
(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2
-methyl-5-(1- hydroxy-1-(phenyl)methyl)piperazine,
hydrochloride salt; 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-5-(2
-hydroxy-2- methylpropyl)piperazine;
(frans)-1-((4-chloro-2-(1-
hydroxyethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-
(4-fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m, 3),
7.2-6.8 (m, 4), 5. 1 (m, 1), 4.7 (m, 2), 4.2-3.0 (m,
9), 2.7 (dd, 1), 2.3 (d, 1), 1.5 (d, 3), 1.3 (br m,
3), 0.9 (br m, 3) ppm; 1-((4-chlorophenoxy)methyl)
carbonyl-2-(1-hydroxyethyl)-4-(4-
fluorobenzyl)piperazine; NMR (CDCI 3) 7.2 (m, 4), 7.0
(m, 2), 6.8 (dd, 2), 4.7 (m, 3), 4.2 (m, 1), 3.8 (m,
1), 3.4 (s, 2), 3.2 (m, 1), 2.3 (dd, 1), 2.1 (m, 1),
1.1 (m, 3) ppm;
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-
hydroxypropyl)-4-(4- fluorobenzyl)piperazine; NMR
(DMSOd 6) 7.6 (br s, 2), 7.3 (d, 4), 6.9 (q, 2), 4.9
(m, 3), 4.3 (m, 3), 3. 9 (m, 3) , 3.3. (m, 2), 3.0 (m,
1), 2.2 (t, 1), 1.8 (m, 1), 1.5 (m, 1), 1. 1 (d, 1.5)
, 1.0 (d, 1.5) ppm;
and1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxybut
-3-enyl)-4-(4- fluorobenzyl)piperazine;NMR(DMSO-d6)
7.6 (dt, 2), 7.3 (m, 4), 6.9 (t, 2), 5.8 (m, 1), 5.2
(dd, 1), 5.0 (dt, 2), 4.8 (dt, 1), 4.4 (m, 2), 3.9 (m,
1), 3.4 (m, 3), 3.0 (m, 3), 2.2 (m, 1) , 1.8 (m, 1),
1.6 (m, 1) ppm. EXAMPLE 7 Compounds of Formula (Ia) A.
To a solution of 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2
- hydroxy-2- phenylethyl)piperazine (0.051 g, 0.11
mmol) in anhydrous ether (5 mL) was added sodium
hydride (0.006 g, 0.15 mmol). The resultant mixture
was stirred at ambient temperature for 30 minutes,
then methyl iodide (0.016 g, 0.1 1 mmol) was added.
Once thin layer chromatography analysis showed
complete consumption of
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-3-(2- hydroxy-2-phenylethyl)piperazine had
occurred, the mixture was poured into water and
extracted with two portions of ether. The combined
organic extracts were dried over MgSO4, filtered and
concentrated in vacuo to afford 0.046 g of 4- (4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2
-methoxy-2- phenylethyl)piperazine as a yellow oil:
NMR (CDCI3) 7. 3 (m, 9), 7.0 (m, 2), 6.9 (m, 2), 4.8
(m, 3), 4.2 (m, 2), 3.9-3.2 (m, 5), 3. 1 (d, 2), 3.0
(s, 1), 2.9 (s, 1), 2.6 (m, 1), 2.4 (m, 1), 1.9 (m, 1)
ppm. B. In a similar manner, other compounds of the
invention were made: (2/?,5R)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-me
thyl-5- ((methoxy) methyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 3), 3.8-3.1
(m, 9), 3.0 (br s, 1), 2.7 (dd, 1), 2.3 (t, 1) , 1.2
(m, 3) ppm; 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonyl-2-(2- (methoxy)ethyl)piperazine; NMR
(CDCI 3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m,
3), 4.1 (m, 1), 3.7 (m, 1), 3.4-3.2 (m, 6), 2.8 (m,
3), 2.0 (m, 4) ppm; 4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(e
thoxycarbonyl) 



methylpiperazine-2-one;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)
methyl)carbonylpiperazine-2-one;
4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-3-
((methoxy)methyl)piperazine; NMR (CDCI3) 7.3 (m, 4),
7.0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 3.9-3. 3 (m, 11),
2.6 (m, 2), 2.2 (m, 1) ppm;4-(4-fluorobenzyl)-1
-((4-chlorophenoxy)methyl)carbonyl-3- (2-
(methoxy)ethyl)piperazine; NMR (CDCI3) 7.3 (m, 4), 7.
0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 3.8-3.3 (m, 11),
2.6 (m, 2), 2.2 (m, 1) , 1.8 (m, 2) ppm;
4-(4-fluorobenzyl)-1-(2-(4-chlorophenoxy)ethyl)
piperazin-2-one; NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2),
6.8 (d, 2), 4.2 (t, 2), 3.8 (t, 2), 3.5 (m, 4), 3.2
(s, 2), 2.6 (t, 2) ppm;
4-(4-fluorobenzyl)-1-(2-(4-chlorophenoxy)ethyl)-3-
((ethoxycarbonyl)methyl)piperazin-2-one, hydrochloride
salt; NMR (CDCI3) 7.2 (m, 2), 7.1 (m, 4), 6.8 (d, 2),
4.2 (m, 9), 3.5 (m, 5), 2.9 (br s, 1), 1.3 (t, 3) ppm;
(frans)-1-((4-chloro-
2-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m, 2),
7.0-6.8 (m, 5), 4. 7 (br m, 2.5), 4.2 (br s, 0.5), 3.8
(s, 3), 3.6-3.2 (m, 4), 3.0 (br s, 1), 2.7 (m, 1), 2.
2 (d, 1), 1.2 (br m, 3), 1.9 (br m, 3) ppm; and
(trans)-!
-((5-chloro-2-methoxyphenoxy)methyl)carbonyl-2,5-dimet
hyl- 4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 2), 7.0-6.8 (m, 5), 4.7 (br m, 2.5), 4.2 (br s,
0.5), 3.8 (s, 3), 3.6-3.2 (m, 4), 3.0 (br s, 1), 2.7
(m, 1), 2.2 (d, 1), 1.2 (br m, 3), 1.9 (br m, 3) ppm.
EXAMPLE 8 Compounds of formula (Ia) A. To a solution
of 4-chlorobenzylisocyanate (0.59 g, 3.5 mmol) in
anhydrous THF (15 ml_) at O0C was added
1-(4-chlorobenzyl) piperazine (0.74 g, 3.5 mmol). The
resultant mixture was stirred at ambient temperature.
After 20 hours the mixture was concentrated of
volatiles. The resulting solid was washed with ethyl
acetate and dried in vacuo to afford 0.72 g of
1-(((4-chlorobenzyl)amino)carbonyl)-4-(4-
chlorobenzyl)piperazine as a white solid; NMR (CDCI3)
7.4 (m, 4), 7.3 (m, 2), 7.2 (m, 2), 4.4-4.1 (m, 6),
3.6 (m, 4), 3.0 (m, 2) ppm. B. In a similar manner,
other compounds of formula (Ia) were made:
4-(4-fluorobenzyl)-1- ((4-
chlorophenoxy)methyl)carbonyl-2-( L/'-
methylureido)amino)methyl) piperazine; NMR (CDCI3) 7.2
(m, 4), 7.0 (t, 2), 6.8 (dd, 2), 5.7 (br s, 1), 5.2
(m, 1), 5.0 (m, 1), 4.8-2.0 (m, 15) ppm;
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl
-2- ( L/'- (ethoxycarbonylmethyl)
ureido)methyl)piperazine; NMR (DMSOd 6) 7.3 (m, 4),
7.1 (t, 2), 6.8 (d, 2), 6.5 (t, 2), 4.8 (m, 2), 4.1-1
.8 (m, 15), 1.1 (m, 3) ppm;(frans)-1-((4-
chloro-2-((aminocarbonyl)glycinamido)phenoxy)methyl)ca
rbonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine;
NMR (CDCI3) 9.8 (br s, 1), 8.3 (s, 1), 7.3 (m, 2), 7.0
(m, 3), 6.8 (d, 1), 6.0 (br S1 1), 5.0 (m, 2), 4.8 (m,
2), 4.1 (m, 3), 3.6 (m, 3), 3.1 (m, 2), 2.7 (d, 1),
2.3 (d, 1), 0.9 (m, 6) ppm; (frans)-1-((4-chloro-2-
((aminocarbonyl)(methyl)glycinamido)phenoxy)methyl)car
bonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(DMSOd 6) 9.8 (br m, 1), 9.4 (s, 1), 8.2 (s, 1), 7.6
(m, 2), 7.3 (m, 2), 7.0 (m, 2), 6.0 (br m, 2), 5.0 (m,
3), 4.3 (br m, 3), 4.0 (s, 2), 3.7-3.2 (m, 4), 2.8 (s,
3), 1.3 (m, 3), 1.2 (m, 3) ppm;
(frans)-1-((4-chloro-2-(
L/'-ethyluredio)phenoxy)methyl)carbonyl-2,5-dimethyl-4
-(4- fluorobenzyl) piperazine; NMR (CDCI3) 8.8 (s, 1),
8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 2), 6.8 (m, 3), 4.7
(m, 2), 4.1 (m, 2), 3.6-3.3 (m, 4), 3. 0 (br s, 1),
2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 5), 0.9 (m, 6) ppm;
(fraA7s)-1-((4-chloro-2-(L/'-(2,4-dichlorophenyl)ureid
o) phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd
6) 10.4 (br d, 1), 9.2 (s, 1), 9.1 (S, 1), 8.2 (s, 1),
8.1 (d, 1), 7.7 (m, 2), 7.3 (m, 3), 6.9 (m, 2), 5.0
(m, 2), 4.7 (m, 1) , 4.3 (m, 3), 3.8 (q, 1), 3.6 (m,
1), 3.4 (m, 1), 2.9 (t, 1), 1.4 (m, 3), 1.2 (m, 3)
ppm; (frans)-1-((4-chloro-2-( L/ -
(4-nitrophenyl)ureido)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
9.1 (s, 1), 8.4 (s, 1), 8.3 (s, 1), 8.2 (s, 1), 7.9
(d, 1), 7.8 (d, 1), 7.3 (m, 3), 7.0 (t, 2) , 6.8 (d,
1), 6.7 (m, 1), 4.7 (m, 2), 3.6 (m, 4), 3.1 (m, 1),
2.8 (m, 1), 2.3 (d, 1), 1.4 (m, 3), 1.0 (m, 3) ppm;
(trans)-! - ((4-chloro-2-(
L/'-(4-methylphenyl)ureido)phenoxy)methyl)carbonyl-2,
5- dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd
6) 10.5 (br d, 1), 9.6 (S1 1), 8.5 (d, 1), 8.2 (s, 1),
7.8 (m, 2), 7.3 (m, 4), 7. 1 (d, 2), 6.9 (s, 1), 5.0
(m, 2), 4.3 (m, 3), 3.9 (s, 1), 3.6 (m, 1) , 3.4 (m,
1), 2.8 (dd, 1), 2.2 (s, 3), 1.4 (m, 3), 1.2 (m, 3)
ppm; ( ans)-1-((4-chloro-2-(
L/'-benzylureido)phenoxy)methyl)
carbonyl-2,5-dimethyl-4- (4-fluorobenzyl)piperazine;
NMR (CDCI3) 9.0 (s, 1), 8.4 (s, 1), 7.3 (m, 8), 7.0
(t, 2), 6.8 (q, 2), 5.6 (t, 1), 4.6 (m, 4), 3.6 (m,
3), 3.0 (m, 1), 2.7 (m, 1), 2.2 (m, 2), 1. 3 (m, 3),
0.9 (m, 3) ppm; (trans)-! -((4-chloro-2-(1-(
L/-methyl- L/'-
ethylureido)ethyl)phenoxy)methyl)carbonyl-2,5-dimethyl
-4-(4-fluorobenzyl) piperazine; NMR (CDCI3) 7.3 (m,
4), 7.0 (t, 2), 6.8 (d, 1), 5.6 (m, 1), 5.4 (brd, 1)
4.7 (m, 2), 3.5 (q, 2), 3.2 (m, 4), 3.0 (m, 1), 2.7
(m, 4), 2.2 (d, 1), 1.4 (d, 3), 1.3 (m, 9), 0.9 (m, 3)
ppm;
(fra/7s)-1-((4-chloro-2-(oxazol-2-ylaminomethyl)phenox
y) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3)
7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7
(m, 3), 4.4 (s, 2), 4.3 (t, 2), 3.9 (m, 1), 3.8 (t,
2), 3.5 (q, 2), 3.3 (m, 1), 3. 0 (m, 1), 2.7 (dd, 1),
2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm;
(frans)-1-(2-(4-chlorophenyl)-3-(ureido)propyl)carbony
l-2, 5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSOd 6) 7.3 (m, 4), 7.2 (m, 2), 7.1 (t, 2), 5.8 (br
s, 1), 5.4 (br s, 2), 4.0 (m, 1), 3.4 (m, 2), 3.2 (m,
3), 2.9 (m, 1), 2.5 (m, 2), 2.1 (m, 1), 1.1 (m, 3),
0.8 (m, 3) ppm; (fra/7s)-1-(2-(4-chlorophenyl)-2-
(ureido)ethyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSOd 6) 7.3 (m, 5), 7.1
(t, 2), 6.6 (q, 1), 5.6 (br s, 2), 5.0 (m, 1), 4.4 (m,
0.5), 4.0 (m, 0.5), 3.5 (m, 2), 3.3 (m, 2), 2. 8 (m,
2), 2.7 (m, 1), 2.5 (m, 1), 2.1 (d, 1), 1.2 (m, 3),
0.8 (m, 3) ppm; (frans)-1-((4-chloro-2-((
L/'-(3-methoxyphenyl) ureido)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSOd
6) 10.2 (br s, 1), 9.5 (S, 1), 8.5 (br s, 1), 8.2 (s,
1), 7.7 (m, 2), 7.2 (m, 4), 7.0 (s, 3), 6.5 (dd, 1),
5.0 (m, 2), 4.3 (m, 3), 3.7 (m, 5), 3.4 (m, 1), 2.9
(m, 1), 1.4 (s, 3), 1.2 (s, 3) ppm; and {trans)-
-((4-chloro-2-(( L/'-
(trichloromethylcarbonyl)ureido)phenoxy)methyl)carbony
l-2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 10.5 (s, 1), 9.0 (m, 1), 8.3 (s, 1), 7.3 (m,
2), 7.0 (m, 4), 4.8 (m, 3), 4.2 (m, 1), 3.6 (m, 2) ,
3.4 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3
(m, 3), 0.9 (m, 3) ppm. EXAMPLE 9 Compounds of formula
(Ia) A. To a solution of (c/s)-1-((4-
chlorophenoxy)methyl)carbonyl-3,5-dimethylpiperazine
(0.20 g, 0.71 mmol) in anhydrous THF (2 mL) was added
4-fluorobenzylbromide (0.11 mL, 0.85 mmol),
diisopropylethylamine (0.15 mL, 0.85 mmol) and sodium
iodide (0.042 g, 0.28 mmol). The resultant mixture was
stirred at ambient temperature for 2 days. At that
time the mixture was poured into ether and washed with
5% aqueous NaHCO3 solution, then brine. The organic
layer was dried over MgSO4, filtered, and concentrated
in vacuo to afford a yellow oil. Purification by flash
column chromatography on silica gel afforded 0.17 g of
{cis)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethyl
-4-(4- fluorobenzyl)piperazine as a pink oil; which
was converted to its hydrochoride salt; NMR (CDCI3)
7.6 (m, 2), 7.3 (m, 4), 7.0-6.8 (m, 2), 5.0-2.8 (m,
10), 1.5-1.3 (m, 6) ppm. B. In a similar manner, the
following compounds of formula (Ia) were made: 1-((4-
chlorophenoxy)methyl)carbonyl-2-
((((cyclopropyl)methyl)amino)methyl)-4-
(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 4),
7.0 (t, 2), 6.8 (d, 2), 4.5 (s, 2) , 3.4 (m, 4), 3.0
(m, 1), 2.5 (m, 4), 2.2 (t, 1), 2.0 (m, 2), 16 (s, 2),
0.8 (m. 1), 0. 5 (m, 2), 0.1 (m, 2) ppm; (3f?,5f?)-4-
(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3
,5- dimethylpiperazine, hydrochloride salt; NMR
(CDCI3) 13.3 (m,1), 7.9 (q, 2), 7.2 (m, 4), 6.9 (d,
2), 6.8 (d, 2), 4.8-3.3 (m, 10), 1.7 (d, 3), 1.2-1.0
(m, 3) ppm; (3S,5S)-4-(4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-
dimethylpiperazine, hydrochloride salt; NMR (CDCI3)
13.3 (m,1), 7.9 (q, 2) , 7.2 (m, 4), 6.9 (d, 2), 6.8
(d, 2), 4.8-3.3 (m, 10), 1.7 (d, 3), 1.2-1. 0 (m, 3)
ppm; 1-((4-chlorophenoxy)methyl)carbonyl-2-(((4-
fluorobenzyl)amino)methyl)-4-(4-
fluorobenzyl)piperazine; 1-((4-
chlorophenoxy)methyl)carbonyl-2-(((methyl)amino)methyl
)-4-(4- fluorobenzyl) piperazine: NMR (CDCI3) 7.3 (m,
4), 7.0 (t, 2), 6.8 (d, 2), 4.5 (q, 2), 3.6 (m, 4),
3.1 (m, 2), 2.8 (m, 3), 2.6 (s, 3), 2.5-2. 3 (m, 3)
ppm; and 1-((4-chlorophenoxy)methyl)carbonyl-3-
trifluoromethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI 3) 7.3 (m, 4), 7.0 (t, 2), 6.8 (dd, 2), 4.6 (m,
2), 4.2 (m, 1), 3.8 (m, 3), 3.6 (dd, 1), 3.3 (m, 2),
3.0 (m, 1), 2.6 (m, 1) ppm. EXAMPLE 10 Compounds of
Formula (Ia) A. To a solution of
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-
(methoxycarbonyl)methyl-4-(4-fluorobenzyl)piperazine
(0.20 g, 0.42 mmol) in a methanol/water solution (20
ml_, 3:1) was added lithium hydroxide, monohydrate
(0.40 ml_, 9.5 mmol). The resultant mixture was
stirred at ambient temperature for 30 min. At that
time HPLC analysis showed complete conversion had
occurred. The mixture was poured into ethyl acetate
and washed sequentially with an aqueous acetic
acid/water solution (pH < 4) , water, and brine. The
organic layer was separated, dried over MgSO4,
filtered and concentrated in vacuo to afford 0.060 g
of
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-(carboxy
)methyl-4- (4- fluorobenzyl)piperazine as a white
solid; NMR (CDCI 3) 7.4 (m, 2), 7.1 (m, 2), 6.2 (m,
2), 5.1 (m, 1), 4.7 (m, 3), 4.0 (m, 2), 3. 8 (d, 9),
3.3-3.1 (m, 4), 2.6 (m, 2), 2.4 (m, 2) ppm, MS (ESI)
476. 



B. In a similar manner, the following compounds of the
invention were made: 1-((4-chlorophenoxy)methyl)
carbonyl-3-(carboxy)methyl-4-(4-
fluorobenzyl)piperazine; NMR (DMSO-d 6) 7.4 (t, 2),
7.3 (d, 2), 7.1 (t, 2), 6.9 (d, 2), 4.7 (m, 2), 4.0
(d, 2), 3.7 (m, 2), 3.5 (m, 3), 3.2 (m, 1), 2.8-2.4
(m, 3) ppm;
1-((4-chloro-2-carboxyphenoxy)methyl)carbonyl-2-methyl
-4-(4- fluorobenzyl)piperazine; NMR (CDCI3) 8.0 (s,
1), 7.4 (dd, 1), 7.3 (m, 3), 7.0 (t, 1), 6.9 (d, 1),
5.0 (m, 2), 4.6 (m, 1), 4.3 (m, 1) , 3.7 (m, 1), 3.4
(m, 2), 2.8 (d, 1), 2.6 (m, 1), 2.1 (m, 1), 1.4 (d,
1.5), 1.3 (d, 1.5) ppm; and ( a/7s)-1-((4-chloro-2-
carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 9.4 (br s, 1),
8.0 (m, 1), 7.5 (m, 3), 7. 2 (m, 2), 7.0 (d, 1), 5.0
(m, 2), 4.6 (m, 1), 4.3 (m, 3), 3.7 (m, 2), 3.4 (m, 1)
, 3.3 (m, 1), 1.4-1.3 (m, 6) ppm. EXAMPLE 11 Compounds
of formula (Ia) A. To a solution of lithium aluminum
hydride (0.29 g, 7 mmol) in a solution of anhydrous
THF (16 ml.) was added
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-
fluorobenzyl)piperazine (0.36 g, 1.0 mmol, in 3 ml. of
THF). The resultant mixture was stirred at ambient
temperature for 9 hours. At that time 0.3 mL of water
and 0.3 mL of 15% aqueous NaOH solution were added and
the resulting mixture stirred at ambient temperature.
After 18 hours, the mixture was filtered through a
short column of Celite (THF) and the filtrate
concentrated in vacuo to afford 0.12 g of 1- (2-(4-
chlorophenoxy)ethyl)-4-(4-fluorobenzyl)piperazine as a
clear oil; NMR (CDCI3) 7.2 (m, 4), 7.0 (m, 2), 6.8 (m,
2), 4.0 (m, 2) , 3.4 (m, 2), 2.8-2.4 (m, 10) ppm. B.
In a similar manner the following compounds of formula
(Ia) or (Ib) were made:
5-chloro-2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5
-dimethylpiperazinyl]-2- oxoethoxy]benzoic acid; 1H
NMR (400 MHz, DMSOd 6):d/ppm = 0.84-0.98 (m, 3H),
1.16-1.28 (m, 3H), 2.16 (m, 1H), 2.70 (m, 1H), 2.88
(m, 1H)1 3.08 (m, 0.5H), 3.40 (m, 1.5H), 3.58 (m,
1.5H), 4.0 (m, 1H), 4.40 (s, 0.5H), 4.94 (m, 1.5H),
5.18 (m, 0.5H) 1 7.12 (m, 3H), 7.36 (m, 2H), 7.54 (m,
1H)17.62 (s, 1H)5-
bromo-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-dim
ethylpiperazinyl]-2-oxoethoxyjbenzeneacetic acid; 1H
NMR (400 MHz, CDCI3):d/ppm = 1.00 (m, 3H), 1.30 (m,
3H), 2.05 (d, 1H), 2.68 (dd, 1H), 2.80 (m, 1H), 3.05
(m, 1H), 3.25 (m, 1H), 3.60 (m, 4H), 4.10 (m, 1H),
4.65 (m, 2H), 6.78 (m, 1H), 7.00 (t, 2H), 7.33 (m,
4H).
5-bromo-2-[2-[(2R)-4-[(4-fluorophenyl)methyl]-2-methyl
piperazinyl]-2- oxoethoxy]benzeneacetic acid; 1H NMR
(400 MHz, CDCI3):d/ppm = 1.30 (m, 3H), 2.05 (m, 1H),
2.20 (m, 1H)1 2.65 (d, 1H), 2.85 (m, 1H), 3.50 (m,
4H), 3.65 (m, 2H), 4.35 (m, 1H), 4.70 (m, 2H), 6.72
(d, 1H), 7.00 (t, 2H), 7.30 (m, 4H).
5-bromo-2-t2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2- oxoethoxy]benzoic acid; 1H NMR
(400 MHz, DMSO-Cf6):d/ppm = 0.80-0.98 (m, 3H), 1.16-1
.28 (m, 3H) 1 2.16 (m, 1H), 2.55 (m, 0.5H), 2.70 (m,
0.5H) 2.95 (m, 1H)1 3.08 (m, 0.5H) 1 3.40 (m, 1.5H)
3.58 (m, 1.5H), 4.00 (m, 1H) 4.40 (s, 0.5H) 4.94 (m,
1.5H), 5.18 (m, 0.5H) 1 7.12 (m, 3H) 17.36 (m, 2H),
7.64 (m, 1H), 7.74 (s, 1H).
5-bromo-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-d
imethylpiperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid; 1H NMR (400 MHz, CDCI3):d/ppm = 0.84- 0.98 (m,
3H), 1.16-1 .28 (m, 3H), 2.16 (m, 1H), 2.70 (m, 1H),
3.08 (m, 2H) 1 3.50 (m, 2H), 3.72 (m, 1H), 3.92 (s,
3H), 4.20 (s, 0.5H), 4.94 (m, 2.5H), 6.54 (s, 1H),
7.00 (m, 2H), 7.34 (m, 2H), 8.24 (s, 1H).
5-chloro-2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5
-dimethylpiperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid; 1H NMR (500 MHz DMSO-c(6):d/ppm = 0.90 (m, 3H),
1.25 (m, 3H), 2.23 (m, 1H), 2.75 (m, 1H) 3.35 (m, 1H),
3.45 (m, 1H), 3.62 (m, 1H), 3.77 (m, 2H), 3.95 (S1
3H), 4.30 (s, 1H), 5.02 (m, 2H), 6.91 (s, 1H), 7.10
(m, 2H) 1 7.37 (m, 2H) 1 7.75 (s, 1H).
5-chloro-2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5
-dimethylpiperazinyl]-2- oxoethoxy]-4-methylbenzoic
acid; 1H NMR (400MHz, DMSO-Cf6 + D2O):d/ppm = 0.90-1
.10 (m, 3H), 1.20-1.45 (m, 3H), 2.27 (m, 1H), 2.40 (s,
3H), 2.73 (m, 1H), 3.00-4.30 (m, 5H), 4.60-5.10 (m,
3H), 6.84 (s, 1H), 7.02 (m, 2H), 7.30 (m, 2H), 7.98
(s, 1H); 4,5-dichloro-2-[2-[(2^
5S)-4-[(4-fluorophenyl)methyl]-2,5-dimethylpiperazinyl
]-2- oxoethoxy]benzoic acid; 1H NMR (400 MHz,
DMSO-Cf6, 120C):d/ppm = 0.94 (d, 3H), 1.24 (d, 3H),
2.25 (d, 1H), 2.75 (dd, 1H), 2.95-3.00 (m, 1H), 3.34
(d, 1H), 3.47 (d, 1H), 3.61 (d, 1H), 3.73 (d, 1H)
4.24-4.30 (m, 1H), 4.94 (d, 1H), 5.03 (d, 1H), 7.09
(dd, 2H), 7.37 (dd, 2H), 7.41 (s, 1H)1 7.81 (s, 1H).
5-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2-
oxoethoxy]-4-(trifluoromethyl)benzoic acid; 1H NMR
(400 MHz, CDCI3):d/ppm =1.00 (m, 3H), 1.30 (m, 3H),
2.30 (m, 1H), 2.70 (m, 1H), 3.10 (m, 1H) 3.25 (m, 1H),
3.60 (m, 2H), 3.70 (m, 1H), 4.65 (m, 1H)1 5.00 (m, 2H)
1 7.00 (t, 2H) 7.30 (m, 3H), 8.05 (s, 1H).
5-chloro-2-[2-[(2ft,5S)-2,5-diethyl-4-[(4-fluorophenyl
)methyl]piperazinyl]-2- oxoethoxy]benzoic acid; 1H NMR
(500 MHz, DMSO-Cf6, 120C):d/ppm = 0.62 (t - rotamer,
1.25H), 0.73 (t - rotamer, 3.5H), 0.86 (t - rotamer,
1.25H), 1.24 (m, 1H), 1.37 (m, 1H), 1.54 (m, 1H), 1.69
(m, 1H) 1.84 (m, 1H) 2.26 (t, 1H)1 2.57 (d, 1H), 2.66
(dd, 1H), 2.90 (dd, 1H), 3.52 (m, 3H), 4.20 (d, 1H),
4.99 (m - rotamers, 2H), 7.09 (m, 3H)17.35 (t, 2H),
7.55 (dd, 1H) 7.63 (d, 1H), 13.12 (br, 1H);
5-bromo-2-[2-[(2R,5S)-2,5-diethyl-4-[(4-fluorophenyl)m
ethyl]piperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid; 1H NMR (500 MHz, DMSO-d6):d/ppm = 0.80 (m, 6H),
1.25 (m, 0.5H) 1 1.40 (m, 1H), 1.70 (m, 4H), 1.94 (m,
1H) 3.08 (m, 4H), 3.90 (m, 3.5H), 4.20 (br, 1H)14.90
(m, 1H), 5.10 (m, 1H), 6.80 (m, 1H), 7.20 (m, 2H),
7.54 (m, 2H), 7.90 (s, 1H);
5-chloro-4-ethoxy-2-[2-[(2R5S)-4-[(4-fluorophenyl)meth
yl]-2,5-dimethylpiperazinyl]- 2-oxoethoxy]benzoic
acid; 4-amino-5-chloro-2-[2-[(2/
:?15S)-4-[(4-fluorophenyl)methyl]-2,5-dimethylpiperazi
nyl]- 2-oxoethoxy]benzoic acid;
5-chloro-2-[2-[(2R,5S)-5-ethyl-4-[(4-fluorophenyl)meth
yl]-2-methylpiperazinyl]-2- oxoethoxyjbenzoic acid;
5-chloro-2-[2-[(2f?,5S)-5-ethyl-4-[(4-fluorophenyl)met
hyl]-2-methylpiperazinyl]-2-
oxoethoxy]-4-methoxybenzoic acid;
5-chloro-2-[2-[(2f?,5S)-2,5-diethyl-4-[(4-fluorophenyl
)methyl]piperazinyl]-2- oxoethoxy]-4-methoxybenzoic
acid;
4-chloro-2-[2-[(2R,5S)-4-[(4-fluorophenyl)methyl]-2,5-
dimethylpiperazinyl]-2- oxoethoxyjbenzoic acid;
2-[2-[(2f?,5S)-4-[(4-fluorophenyl)methyl]-2,5-dimethyl
piperazinyl]-2-oxoethoxy]-5- methylbenzoic acid;
EXAMPLE 12 Compounds of Formula (Ib) A. To a solution
of
1-(1-(^-butoxycarbonyl)amino-2-(4-chlorophenyl)ethyl)
carbonyl-4- (benzyl)piperazine (0.20 g, 0.44 mmol) in
a solution of CH2CI2 (3 ml.) was added trifluoroacetic
acid (3 ml_). The resultant mixture was stirred at
ambient temperature. After 18 hours, the mixture was
concentrated in vacuo to afford ayellow oil. This was
dissolved in ethyl acetate and washed with an aqueous
NaHCO 3 solution. The organic layer was separated,
dried over MgSO 4, filtered and concentrated in vacuo
to afford 0.17 g of a clear, colorless film. This was
dissolved in ether and treated with an ethereal
solution of HCI, resulting in formation of a white
precipitate. Concentration afforded 0. 18 g of
1-(1-amino-2-
(4-chlorophenyl)ethyl)carbonyl-4-(benzyl)piperazine as
a white solid; NMR (CDCI3) 7.4 (m, 7), 7.1 (m, 2), 4.0
(t, 1), 3.7-3.1 (m, 4), 2.8 (m, 2), 2.4-2.2 (m, 5),
1.8 (m, 1) ppm. B. In a similar manner, the following
compounds of formula (Ib) were made:
1-(3-amino-2-(4-chlorophenyl)propyl)
carbonyl-4-(4-chlorobenzyl)piperazine; NMR (CDCI3) 7.
2 (m, 8), 3.8 (s, 3), 3.6-3.3 (m, 8), 3.0 (m, 2), 2.6
(dq, 2), 2.4-2.1 (m, 4) ppm; and
1-(1-amino-2-(4-chlorophenyl)ethyl)carbonyl-4-(4-
chlorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 6), 7.1
(d, 2), 4.0 (t, 1), 3.6-3.1 (m, 6), 2.8 (dq, 2), 2.6
(br s, 2), 2.4 (m, 3) , 1.8 (m, 1) ppm. C. In a
similar manner, the following compounds of formula
(Ia) were made:
(frans)-1-((4-chloro-2-(aminomethyl)phenoxy)methyl)car
bonyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 7. 3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (br
d, 1), 4.7 (m, 2), 3.9 (s, 2), 3. 5 (m, 3), 3.0 (br s,
1), 2.7 (m, 1), 2.2 (m, 4), 1.3 (m, 3), 0.9 (m, 3)
ppm;
(trans)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)car
bonyl- 2,5-dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 10.1 (s, 1), 8.5 (s, 1), 7.3 (t, 3), 7.0 (t,
3), 6.8 (d, 1), 4.7 (m, 3), 4.2-3. 4 (m, 5), 3.2 (m,
1), 3.0 (br s, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m,
3), 0.9 (m, 3) ppm;
(2ft,5S)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine;
NMR (DMSO-d 6) 10.0 (s, 1), 8.2 (m, 3), 7.6 (s, 1),
7.3 (m, 2), 7.1 (dd, 1), 6.9 (m, 1), 5.2-4.2 (m, 5),
3.8-2.9 (m, 7), 1.2 (m, 6) ppm;
(2R)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbon
yl-2- methyl-4-(4- fluorobenzyl)piperazine; NMR
(DMSO-d 6) 11. 4 (br s, 1), 10.0 (s, 1), 8.3 (br s,
2), 8.1 (s, 1), 7.8 (m, 2), 7.4 (t, 2), 7.1 (d, 1),
7.0 (d, 1) 5.0 (q, 2), 4.7 (m, 1), 4.3 (m, 3), 3.9 (m,
3), 3.6 (m, 1), 3.1 (m, 3), 1.5 (d, 1.5), 1.3 (d, 1.5)
ppm; ( trans)- -((4-chloro-2-((
L/'-methylglycinamido)phenoxy)methyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 9.9
(s, 1), 8.5 (s, 1),7.3 (m, 3), 7.0 (m, 3), 6.8 (d, 1),
4.7 (m, 3), 4.2-3.9 (m, 1), 3.6-3.3 (m, 5), 3.0 (br s,
1), 2.7 (dd, 1), 2. 5 (s, 3), 2.3 (d, 1), 1.3 (m, 3),
1.0 (m, 3) ppm; (
frans)-1-((4-chloro-2-(alaninamido)phenoxy)methyl)carb
onyl-2,5- dimethyl-4-(4- fluorobenzyl)piperazine; NMR
(CDCI3) 10. 2 (s, 1), 8.5 (s, 1), 7.3 (m, 3), 7.0 (m,
3), 6.8 (d, 1), 4.7 (m, 3), 4.2- 3.9 (m, 1), 3.6-3.2
(m, 5), 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.4 (d,
3), 1.3 (m, 3), 1.0 (br s, 3) ppm;
(trans)-'!-((4-chloro-2-
(1-(methylamino)ethyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
7.3 (m, 3), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (br d, 1),
4.7 (m, 3), 4.0 (q, 2), 3.6 (q, 2), 3. 2 (m, 1), 3.0
(m, 1), 2.7 (dd, 1), 2.3 (m, 4), 1.3 (m, 6), 0.9 (m,
3) ppm; 



(frans)-1-((4-chloro-2-((methylamino)(phenyl)methyl)
phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
7.6 (br d, 1), 74-7.1 (m, 8), 7.0 (t, 2), 6.8 (m, 1),
5.0 (d, 1), 4.6 (m, 3), 4.2 (m, 1), 3.5 (t, 1), 3.4-
3.0 (m, 4), 2. 8 (m, 1), 24 (s, 3), 2.2 (m, 1), 1.2
(m, 3), 0.8 (m, 3) ppm;
(2R)-1-((4-chloro-2-((piperazin-1
-yl)methyl)phenoxy)methyl) carbonyl-2-methyl-4-
(4-fluorobenzyl)piperazineNMR (DMSO-d 6) 9.2 (br s,
1), 7.6 (m, 4), 7.3 (t, 2), 7.2 (d, 1), 5.2 (dd, 1),
5. 0 (d, 1), 4.8 (m, 1), 4.4 (d, 4), 3.9 (d, 1), 3.4
(m, 11), 1.4 (d, 1.5), 1. 2 (d, 1.5) ppm;
(2f?,5S)-1-((4-chloro-2-
((piperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine; NMR (DMSOd 6)
9.8 (br s, 1), 9.2 (br s, 1), 7.6 (s, 3), 7.5 (dd, 1),
7.3 (t, 2), 7.2 (d, 1), 5.4 (m, 1) , 5.0 (m, 3), 4.7
(m, 1), 4.5 (s, 2), 4.3 (m, 3), 3.7-3.1 (m, 11),
1.4-1. 1 (m, 6) ppm;
(frans)-1-((4-chloro-2-((piperazin-1-yl)methyl)
phenoxy) methyl)carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO- d6)
11.3 (br d, 1), 9.7 (m, 2), 7.9 (m, 2), 7.7 (m, 2), 7.
4-7.2 (m, 3), 5.4 (m, 1), 5.0 (m, 2), 4.6 (m, 1), 4.2
(m, 3), 3.8-3.2 (m, 10), 2.8 (dd, 1), 1.7 (m, 3), 1.4
(dd, 3), 1.2 (m, 3) ppm; ( transy\
-(2-(4-chlorophenyl)-3-(amino)propyl)carbonyl-2,5-dime
thyl-4- (4- fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7. 2 (d, 2), 7.0 (t, 2), 4.8 (m, 1), 4.2 (m,
1), 3.9 (m, 1), 3.5-3.2 (m, 3), 2. 9 (m, 3), 2.6 (m,
2), 2.2 (m, 1), 1.2 (m, 3), 0.8 (m, 3) ppm; and (
aps)-1-(2-(4-chlorophenyl)-2-(amino)ethyl)carbonyl-2,5
- dimethyl-4-(4- fluorobenzyl)piperazine; NMR (CDCI3)
7. 3 (m, 6), 7.0 (t, 2), 4.7 (m, 0.5), 4.5 (m, 1), 4.2
(d, 0.5), 3.5 (q, 2), 3. 2 (m, 1), 3.0 (m, 1), 2.6 (m,
2), 2.5 (m, 2), 2.2 (m, 1), 1.2 (m, 3), 0. 9 (m, 3)
ppm.EXAMPLE 13 Compounds of Formula (Ia) A. To a
solution of (trans)-
1-((4-chloro-2-carboxyphenoxy)methyl)carbonyl-2,5-
dimethyl-4-(4- fluorobenzyl)piperazine (0.217 g, 0.50
mmol) in a solution of tetrahydroduran (5 ml.) at 00C
was added isobutyl chloroformate (0.075 g, 0.55 mmol)
and L/-methylmorpholine (0.0556 g, 0.55 mmol). The
resulting mixture was stirred at 00C for 20 min,
resulting in formation of a white precipitate. A
solution of methylamine in tetrahydrofuran (0. 25 ml_,
2.0 M, 0.50 mmol) was then added and the mixture
stirred for 30 min more, at which time it was
concentrated of volatiles in vacuo. The resulting
residue was dissolved in ethyl acetate and washed with
water, then brine, dried over MgSO 4, filtered and
concentrated to 0.208 g of a foam. This was dissolved
in ethyl acetate and treated with 1 M ethereal HCI
solution (excess). The resulting solid was collected
by filtration and washed with ethyl acetate. Drying in
vacuo afforded 0.19 g of (frans)-1-((4-chloro-2-
(methylaminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimet
hyl-4-(4- fluorobenzyl)piperazine as a white solid;
NMR (DMSO-d6 ) 10.8 (br d, 1), 9.2 (br s, 1), 7.8 (s,
2), 7.7 (m, 1), 7.6 (m, 1), 7.3 (m, 3), 5.4 (d, 1),
5.0 (m, 2), 4.7 (m, 1), 4.3 (m, 3), 4.0 (m, 1), 3.6
(m, 2), 2. 8 (s, 3), 1.4 (m, 3), 1.3 (m, 3) ppm. B. In
a similar manner, the following compounds of formula
(Ia) were made: (frans)-1-((4-chloro-2-
((aminocarbonylmethyl)aminocarbonyl)phenoxy)methyl)car
bonyl-2,5- dimethyl- 4-(4-fluorobenzyl)piperazine; NMR
(DMSO-d6) 9.4 (br s, 1), 7.8 (s, 1), 7.6 (dd, 1), 7.4
(m, 2), 7.2 (d, 1), 7.1 (t, 2), 7.0 (s, 1), 5.3 (m,
1), 5.0 (m, 2), 4.4 (m, 1), 4.0 (m, 1), 3.8 (d, 2),
3.5 (m, 2) , 3.0 (m, 1), 2.7 (m, 1), 2.2 (br d, 1),
1.2 (br d, 3), 0.9 (br d, 3) ppm;
(fra/7s)-1-((4-chloro-2-((2-aminoethyl)aminocarbonyl)
phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3)
9.4 (br s, 1), 8.2 (s, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8
(d, 1), 4.7 (m, 3), 4.2 (m, 1) 3.6 (m, 5), 3.1 (m, 3),
2.7 (br d, 1), 2.3 (d, 1), 1.3 (br d, 3), 1.0 (m, 2)
ppm; (trans)^ -
((4-chloro-2-((4-aminocarbonylphenyl)aminocarbonyl)phe
noxy)methyl)
carbonyl-2.5-dimethyl-4-(4-fluorobenzyl)piperazine;
NMR (DMSO-d 6) 11.4 (S, 1), 7.9 (m, 5), 7.7 (d, 1),
7.4 (m, 3), 7.1 (t, 2), 5.4 (d, 1), 5.1 (m, 2), 4.6
(br s, 1), 4.0 (m, 1), 3.5 (m, 3), 3. 0 (m, 1) , 2.2
(m, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; and
(frans)-1-(2-(4-chlorophenyl)-3-(Nbutoxycarbonylamino)
propyl) carbonyl-2,5-
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI3) 7.3
(m, 4), 7.2 (d, 2),7.0 (t, 2), 4.8 (br s, 1), 4.6 (m,
1), 4.0 (m, 1), 3.4 (m, 6), 3.0 (m, 1), 2.6 (m, 2),
2.1 (m, 1), 1.4 (s, 9) , 1.2 (m, 3), 0.9 (m, 3) ppm.
EXAMPLE 14 Compounds of formula (Ia) A. To a solution
of hydroxylamine, hydrochloride (0.17 g, 2.5 mmol) in
DMSO (3 ml.) was added triethylamine (0.252 g, 2.5
mmol). The mixture was stirred at ambient temperature
for 10 minutes, then filtered and washed with THF. The
filtrate was concentrated in vacuo to remove the THF
then treated with (frans)-1-((4-chloro-2-
cyanophenoxy)methyl)carbonyl-2,
5-dimethyl-4-(4-fluorobenzyl)piperazine (0.200 g, 0.48
mmol). The resulting mixture was heated to 75C for 20
hours. At that time the mixture was diluted with water
and extracted with ethyl acetate. The organic extract
was washed with water, then brine, dried over MgSO4,
filtered concentrated in vacuo to afford 0.21 g of an
oil. 0.030 g of this oil was dissolved in ethyl
acetate and treated with 1 M ethereal HCI solution
(excess). The resulting solid was collected by
filtration and washed with ethyl acetate. Drying in
vacuo afforded 0.027 g of
(frans)-1-((4-chloro-2-(hydroxyamidino)phenoxy)
methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperaz
ine as a white solid; NMR (CDCI3) 7.6 (s, 1), 7.3 (t,
2), 7.2 (dd, 1) , 7.0 (t, 2), 6.7 (br d, 1), 6.1 (br
s, 2), 4.7 (m, 3), 3.7 (br d, 1), 3. 5 (q, 2), 3.2 (m,
1), 3.0 (m, 1), 2.7 (m, 1), 2.2 (t, 1), 1.3 (m, 3),
0.9 (m, 3) ppm. EXAMPLE 15 Compounds of Formula (Ia)
A. To a solution of 4-(4-fluorobenzyl)-1-((4-
chlorophenoxy)methyl)carbonyl-2-(2-
hydroxyethyl)piperazine (0.134 g, 0.33 mmol) and
triphenylphosphine (0.100 g) in THF (6 ml.) at O0C was
added diethyl azodicarboxylate (0.060 ml.) and
diphenylphosphoryl azide (0.081 ml_). The mixture was
stirred at ambient temperature for 2 days, then
concentrated of volatiles in vacuo. Purification by
flash column chromatography on silica gel afforded
0.047 g of 1-((4- chlorophenoxy)
methyl)carbonyl-2-(2-azidoethyl)-4-(4-fluorobenzyl)pip
erazine as a clear, colorless oil; NMR (CDCI3) 7.3 (m,
4), 7.0 (t, 2), 6. 9 (d, 2), 4.7 (m, 3), 4.4 (br d,
1), 4.3 (m, 1), 4.1 (m, 1), 3.5-3.1 (m, 4), 2.8 (d,
1), 2.7 (d, 1), 2.1 (m, 2), 1.8 (m, 1) ppm.
EXAMPLE16Compounds of Formula (Ia) A. To a solution of
(frans)-1-((4-chloro-2-aminophenoxy)methyl)carbonyl-2,
5-dimethyl- 4-(4-fluorobenzyl)piperazine (0.169 g,
0.416 mol) in 10 mL of methylene chloride was added
phthallic anhydride (0.074 g, 0.499 mol) and several
4A molecular sieves. The mixture was stirred at
ambient temperature for 3 hours, then at 700C for 3
hours. At that time the mixure was cooled to 00C and
treated with oxalyl chloride (0.064 g, 0.499 mol).
This was stirred at ambient temperature for 3 hours
then partitioned between methylene chloride and water.
The organic layer was concentrated to give an oil.
Purification by flash column chromatography on silica
gel afforded 0.058 g of a clear oil. This was
dissolved in ethyl acetate and treated with 1 M
ethereal HCI solution (excess). The resulting solid
was collected by filtration and washed with ethyl
acetate. Drying in vacuo afforded 0.045 g of
(frans)-1-((4-chloro-2-(phthalimido)phenoxy) methyl)
carbonyl-2,5-dimethyl-4-(4- fluorobenzyl)piperazine as
a white solid; NMR (CDCI3) 7.9 (m, 2), 7.8 (m, 2), 7.4
(d, 1), 7.3 (m, 3) , 7.05 (d, 1), 7.0 (t, 2), 4.6 (m,
3), 4.0 (m, 1), 3.5 (m, 1), 3.4 (m, 2), 2.9 (m, 1),
2.6 (m, 1), 2.2 (m, 1), 1.2 (m, 3), 0.9 (m, 3) pppm.
B. In a similar manner, the following compound of
formula (Ia) was made: (
ans)-1-((4-chloro-2-(maleimido)
phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-
fluorobenzyl)piperazine; NMR (CDCI3) 7.3 (m, 6), 7.0
(t, 2), 6.8 (s, 1), 4.6 (m, 3) , 4.0 (m, 1), 3.5 (q,
2), 3.2 (m, 1), 3.0 (br s, 1), 2.6 (dd, 1), 2.2 (br d,
1), 1.2 (m, 3), 0.9 (m, 3) ppm. EXAMPLE 17 This
example illustrates the preparation of representative
pharmaceutical compositions for oral administration
containing a compound of the invention, or a
pharmaceutical^ acceptable salt thereof, e.g., 1-((2-
methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)
piperazine hydrochloride salt: A. Ingredients %
wt./wt. Compound of the invention 20.0% Lactose 79.5%
Magnesium stearate 0.5% The above ingredients are
mixed and dispensed into hard-shell gelatin capsules
containing 100 mg each, one capsule would approximate
a total daily dosage. B. Ingredients % wt./wt.
Compound of the invention 20.0% Magnesium stearate
0.9%Starch 8.6% Lactose 69.6% PVP
(polyvinylpyrrolidine) 0.9% The above ingredients with
the exception of the magnesium stearate are combined
and granulated using water as a granulating liquid.
The formulation is then dried, mixed with the
magnesium stearate and formed into tablets with an
appropriate tableting machine. C. Ingredients Compound
of the invention 0.1 g Propylene glycol 20.0 g
Polyethylene glycol 400 20.0 g Polysorbate 80 1.0 g
Water q.s. 100 ml_ The compound of the invention is
dissolved in propylene glycol, polyethylene glycol 400
and polysorbate 80. A sufficient quantity of water is
then added with stirring to provide 100 mL of the
solution which is filtered and bottled. D. Ingredients
% wt. /wt. Compound of the invention 20.0% Peanut Oil
78. 0% 



Span 60 2.0% The above ingredients are melted, mixed
and filled into soft elastic capsules. E. Ingredients
%wt./wt. Compound of the invention 1.0% Methyl or
carboxymethyl cellulose 2.0% 0.9% saline q.s. 10OmL
The compound of the invention is dissolved in the
cellulose/saline solution, filtered and bottled for
use. EXAMPLE 18 This example illustrates the
preparation of a representative pharmaceutical
formulation for parenteral administration containing a
compound of the invention, or a pharmaceutically
acceptable salt thereof, e. g., 4-
(4-fluorobenzyl)-1-((2-
((acetylamino)methyl)-4-chlorophenoxy)methyl)
carbonyl-2,5-methylpiperazine: Ingredients Compound of
the invention 0.02 g Propylene glycol 20.0 g
Polyethylene glycol 400 20.0 gPolysorbate 80 1.0 g
0.9% Saline solution q.s. 100 ml_ The compound of the
invention is dissolved in propylene glycol,
polyethylene glycol 400 and polysorbate 80. A
sufficient quantity of 0.9% saline solution is then
added with stirring to provide 100 mL of the I.V.
solution which is filtered through a 0.2 m membrane
filter and packaged under sterile conditions. EXAMPLE
19 This example illustrates the preparation of a
representative pharmaceutical composition in
suppository form containing a compound of the
invention, or a pharmaceutical^ acceptable salt
thereof, e.g., 4- (4-
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-
2-(2-hydroxyethyl) piperazine: Ingredients % wt./wt.
Compound of the invention 1.0% Polyethylene glycol
1000 74.5% Polyethylene glycol 4000 24.5% The
ingredients are melted together and mixed on a steam
bath, and poured into molds containing 2.5 g total
weight. EXAMPLE 20 This example illustrates the
preparation of a representative pharmaceutical
formulation for insufflation containing a compound of
the invention, or a pharmaceutical^ acceptable salt
thereof, e.g.,
(2R5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)
carbonyl-2,5-dimethylpiperazine: Ingredients % wt./wt.
Micronized compound of the invention 1.0% Micronized
lactose 99.0% The ingredients are milled, mixed, and
packaged in an insufflator equipped with a dosing
pump. EXAMPLE 21 This example illustrates the
preparation of a representative pharmaceutical
formulation in nebulized form containing a compound of
the invention, or a pharmaceutical^ acceptable salt
thereof, e.g., 1-(((4-
chlorophenyl)amino)methyl)carbonyl-4-(4-
chlorobenzyl)piperazine: Ingredients % wt./wt.Compound
of the invention 0.005% Water 89.995% Ethanol 10.000%
The compound of the invention is dissolved in ethanol
and blended with water. The formulation is then
packaged in a nebulizer equipped with a dosing pump.
EXAMPLE 22 This example illustrates the preparation of
a representative pharmaceutical formulation in aerosol
form containing a compound of the invention, or a
pharmaceutical^ acceptable salt thereof, e.g.,
1-((4-chloro-2-
(((ethyl)amino)methyl)phenoxy)methyl)carbonyl-
2,5-dimethyl-4-(4- fluorobenzyl)piperazine:
Ingredients % wt./wt. Compound of the invention 0.10%
Propellant 11/12 98.90% Oleic acid 1. 00% The compound
of the invention is dispersed in oleic acid and the
propellants. The resulting mixture is then poured into
an aerosol container fitted with a metering valve. In
the following examples, 293MR cells are utilized.
These are human embryonic kidney cells (HEK293) which
were stably transfected to express human CCR1 receptor
by the following procedure: HEK293 cells were obtained
from the American Type Culture Collection (ATCC CRL
1573). Human CCR1 cDNA was provided through
collaboration with Dr. Stephen Peiper of the
University of Louisville, Kentucky. The CCR1 gene was
subcloned using standard techniques (see, e .g.,
Molecular Cloning: A Laboratory Manual, 2nd Edition,
Cold Spring Harbor Laboratory Press, 1989) into a
standard plasmid containing the SV40 promoter and
enhancer. The plasmid also contained hygromycin and
puromycin resistance genes. Calcium phosphate
transfection standard protocols were used to insert
the plasmid into the HEK293 cells. Cells were selected
for stable expression of CCR1 using hygromycin and
puromycin selection. Cells were tested for the ability
to bind 125I- labelled RANTES or MIP-1a with high
affinity. EXAMPLE 23 In Vitro Assay: Calcium FluxSince
the CCR1 receptor, in common with other seven
transmembrane G-protein coupled receptors, responds to
the binding of its ligand, e.g., MIP-1a and RANTES, by
mobilizing free intracellular calcium, one can measure
biological activity by calcium flux assays using the
fluorescent dye Fura 2. In the following assay, the
ability of the compounds of the invention to block
this biologic response is measured. Protocol: 1) Two
flasks of 293MR cells were detached, washed and
resuspended in Hanks Ca2+ (50 ml. Hanks, 1.0 mL 1 M
Hepes, 1.6 mL 500 mM CaCI2, pH 7.4). The cells were
washed twice in this media. 2) The cells were counted
CCR1 = 28 x 106 cells made to 2 x 106 cells/mL by
suspending into 14 mL Hanks Ca2+. 3) To 10 mL of the
cells (20 x 106) was added 30 mL of media (containing
50 mg of Fura in 50 mL of DMSO). Final cell
concentration was 1.0 x 106 cells/mL. Final Fura
concentration was 1.25 mM. 4) The cells were incubated
at 370C for 30 minutes in the presence (or absence) of
increasing concentrations of compounds of the
invention. Cells were washed as above to remove free
Fura. Cells were resuspended at 1 x 106 cells/mL.
Cells were then aliquoted (2.0 mL) in a cuvette and
placed in a spectrofluorimeter. The cells were then
stimulated with either MIP-1a or RANTES (Peprotech
Inc.) and Ca 2+ release was measured in the
spectrofluorimeter. 5) The data were corrected for nM
Ca2+ released by adding 100 mL of 0.1 % Triton X- 100
(for maximum values) followed by 100 mL of 500 mM
EGTA, pH 8.5 (for minimum values). The compounds of
the invention, when tested in this assay, demonstrated
the ability to inhibit the Ca 2+ mobilization in
response to binding of MIP-1a and RANTES to the CCR1
receptor. EXAMPLE 26 In Vitro Assay The assays were
performed in a microphysiometer to investigate the
functional activity of the antagonist of interest. The
microphysiometer assesses cellular response through
the use of a silicon-based potentiometric sensor that
can measure small changes on solution pH (Hafeman et
al., Science (1988), Vol. 240, pp. 1182-1185; Parce et
al., Science (1989), Vol. 246, pp. 243-247). It has
been shown that the microphysiometer can be used for
measuring metabolic rates of living cells (Parce et
al., 1989). The activation of cell membrane receptors
can alter the rate of extracellular
acidification(Owicki et al., Proc. Natl. Acad. Sci.
(1989), Vol. 87, pp. 4007-401 1). The following assay
demonstrates that activation of CCR1 receptors
endogenously expressed on human THP-1 cells with
MIP-1a and RANTES induced physiological changes
resulting in an increase in metabolic rates and that
the compounds of the invention inhibit this effect in
a dose-dependent manner. Materials: 1. Cytosensor
Capsule Kit (Molecular Devices Cat #R8013). 2. Agarose
Entrapment Medium (Molecular Devices Cat # R8023) 3.
Cytosensor Modified RPMI 1640 Medium, low buffered
(Molecular Devices Cat #R8023) 4. Cytosensor Sterilant
Kit (Molecular Devices Cat# R8017) 5. Reference
Electrode Maintenance Kit (Molecular Devices Cat#
0310-2805) 6. MIP-1a or RANTES (Peprotech Inc.)
working solution: 10 mM in Modified RPMI 1640 medium
(Molecular Devices Cat# R8016) supplemented with 1
mg/mL BSA (bovine serum albumin),100 units/mL
penicillin, and 100 mg/mL streptomycin). This working
solution is hereinafter referred to as "modified
culture medium". 7. MCP-1 working solution: 10 mM in
modified culture medium. 8. Compounds of the invention
stock solution: 1 mM in DMSO (stored at ambient
temperature). 9. Cell Culture: a. THP- 1 (ATCC Cat
#TIB202) b. Tissue culture medium: RPMI 1640
supplemented with 10% FBS (fetal bovine serum). This
medium is hereinafter referred to as "growth medium".
Assay Procedure: THP-1 cells were grown in T-25 cm2
flasks in growth medium at 37 C, 5.0% CO2, 95% air to
a cell density of 1x106 cells/mL The cells were
harvested by centrifugation (5 minutes at 20 G) and
resuspended in modified growth medium. Trypan blue dye
exclusion cell count was performed and cells were  90%
viable. Cells were centrifuged again, the supernatant
was removed, and the resulting pellet was resuspended
to final cell concentration of 1 x 106 /0.1 ml_.
Agarose cell entrapment reagent was melted and 



placed into a 37C water bath. Cell suspension was
prepared: 0.15 mL of the THP-1 cells were added to a
1.5 mL centrifuge tube with 50 mL of the melted
agarose solution. Addition to the capsule cups: the
capsule cups were placed in a 12 well microtiter
plate, a spacer was added to the capsule cup, and 7 mL
of cell/agarose suspension was pipetted into the
center of the cup. After three minutes, 1 mL of
modified growth medium was pipetted to the outside of
the capsule cup, and 200 mL of modified growthmedium
was pipetted to the inside. The capsule insert was
then placed into the cup with sterile forceps and 500
ml_ of modified culture medium was pipetted into the
insert. Completed capsule were loaded into the
chambers of the microphysiometer. The chambers were
perfused at a rate of 100 mL/minute with modified
culture medium. The pump cycle was 50 seconds on and
40 seconds off. Multiple data points representing
metabolic rate were taken and used as baseline. Cells
were exposed to the compounds of the invention for 30
minutes prior to addition of chemokine agonists at a
final concentration of 10 nM. Treated and non-treated
cells were challenged with agonist for 100 seconds and
data was collected. When tested in this assay, the
compounds of the invention demonstrated the ability to
inhibit the activation of the CCR1 receptor by MIP-1a
or RANTES. EXAMPLE 25 In vitro assay for CCR1 receptor
antagonists. This assay demonstrates the affinities of
the compounds of the invention for binding to the CCR1
receptor. The binding affinities of the compounds for
the CCR1 receptor were determined by their abilities
to compete with 125 l-MIP-1a or 125I-RANTES for
binding to the CCR1 receptor. Reagents and Solutions;
MIP-1a and RANTES (Peprotech Inc.) Cells: 293MR cells
(KD=1-3 nM and Bmax=2-3 x 106 sites/cell) were
detached by trypsinization and plated into flasks at
least 48 hours prior to the experiment. Ligand:
125I-MIP- 1a and 125I-RANTES from New England Nuclear
(specific activity is 2200 Ci/mmol, 25 mCi/vial) was
reconstituted in 1 mL H2O. Assay buffer: 130 mM NaCI,
5 mM KCI, 1 mM MnCI2, 5OmMTris, 30 mg/ml bacitracin,
0. 1% BSA, pH 7.4. Wash buffer: Phosphate buffer
solution (PBS) Compounds of the Invention: The stock
solution of the compounds was 1 mM in 100% DMSO. The
highest concentration in the assay was 10 mM and may
vary depending on the potency of the compounds. A
serial 1:3 dilution from the highest concentration was
made with assay buffer. Six concentrations of each
compound were usually being screened to generate a
dose curve from which the K, value was
determined.Assay procedure: Assays were performed in
96-well v-bottom microtiter plates in a total volume
of 100 ml. 293MR cells was detached from T225 cm2
flask in PBS by shaking. The cells were washed once in
PBS and resuspended in the assay buffer to about 1.1 x
10 5 cells/mL Cells (about 8000 cells/assay) were
incubated with either 125I-MIP-Ia or 125I- RANTES
(about 15,000-20,000 cpm/assay) in the presence and
absence of different concentrations of compounds at
ambient temperature for 30-40 minutes. The reactions
were terminated by harvesting through a GF/B filter
plate presoaked with 0.3% PEI (Sigma # P- 3143) plus
0.5% BSA and washing 5 times with cold PBS. The
radioactivities in each well were determined by
scintilation counting following addition of 50 ml of
scintillation fluid. The nonspecific binding was
defined by the binding in the presence of 100 nM of
unlabeled MIP-1a or RANTES. The CCR1 receptor
concentration used in the assay was 0.4 nM and 125I-
MIP-1a or 125I-RANTES was 0.06 nM. The concentrations
of compounds in the assay is typically from 10 mM to
30 nM in 1:3 dilution and the concentrations for more
potent compounds were lower depending on the potency.
Calculations: The dose curves of each compound with 6
concentration points were generated and IC sovalues
were determined by fitting the data to the log-logit
equation (linear) with an EXCEL spread-sheet. The K,
values were then calculated by dividing the IC50 by
1.025, to correct for concentration of labelled
ligand. The compounds of the invention, when tested in
this assay, demonstrated their affinity to bind to the
CCR1 receptor. The data given in Table 2 show that the
compounds listed bind to CCR1 receptor and compete
with MIP-1a and RANTES. The K1values are in the range
of 1-172 nM. Table 2 is only a selection of compounds
tested. A comparison with other known piperazine
compounds is given in Table 1. The compounds according
to the present application (No. 10-12) have superior
binding affinities to the CCR1 receptor compared to
compounds which are alkylated at a- carbon (No. 1-6,
13) and compounds which have no substitution on the
piperazine ring (No. 1-9). For example compounds 1-6
have K, values of grater than 10 mM. Examle 26Effects
of a CCR-1 antagonist on cell migration/chemotaxis
will be analyzed on human U937 cells and peritoneal
macrophages, isolated from peritoneal fluid from
patients with endometriosis and controls. Chemotaxis
will be assayed in Boyden chambers containing
permeable 0.4 mm pore size polyethylene terephthalate
(P.ET.) track-etched membranes (Becton Dickinson,
Franklin Lakes, NJ). In this assay, a human
histiocytic cell line (U937) that can be induced to
display monocytic differentiation and chemotactic
responsiveness after treatment with 1 mM
8-bromo-cyclic adenosine monophosphate (cAMP) (Kay et
al. 1983). U937 cells are cultured at 370C with 5% CO2
in RMPI medium supplemented with 10% fetal calf serum
and penicillin G (100 U/mL), streptomycin (100 mg/mL)
and gentamicin (50 mg/mL) and incubated with 1 mM
8-bromo-cAMP (Sigma, St. Louis, MO) every 24 hours for
a total of 48 hours. The presence of CCR-1 protein in
U937 cells and peritoneal macrophages will be
confirmed by Western Blot analysis: 50 mg of protein
lysates from U937 cells will be subjected to SDS-PAGE
and the proteins will be blotted to nitrocellulose
paper as described (Hornung et al. 1997). Mouse IgG
monoclonal antibodies will be raised against the human
RANTES receptor CCR-1. A peritoneal fluid pool of 16
patients with moderate or severe endometriosis will be
prepared. The protein amount of RANTES will be
measured with specific ELISAs (R&D Systems). Samples
are diluted 1:4 in PBS with 0.1% BSA and placed in the
bottom wells of the Boyden chambers (600 mL per well).
P.ET track-etched membranes are then fixed in place in
24 well plates to separate bottom from top
compartments and 500.000 cells in 200 mL of PBS
containing 0.1% BSA will be added to the upper wells.
Before the experiments starts, cells will be
preincubated for 30 min with CCR1 antagonist. As
control, cells will be treated with PBS. The loaded
chambers will be incubated at 370C in humidified air
with 5% CO2 for 120 minutes. Nonmigrating cells will
be removed by several washes with PBS and migrating
cells will be fixed to the membrane with absolute
methanol overnight at 40C and stained with Crystal
Violet (Sigma, St. Louis, MO). Optical absorption at a
wavelenght of 570nm is used to quantify monocyte
chemotaxis. The same peritoneal fluid pool will always
be used as a positive control and values normalized to
100% in each set of experiments. PBS alone will always
be used as a negative control. To evaluate the
inhibitory effects of CCR-1 antagonist, the same
peritoneal fluid pool of 16 patients with moderate or
severe endometriosis will be used. CCR1 antagonist
will be added at concentrations of 10 10, 10 9' 10 8'
10 7or 10 6 molar.Aooptosis ELISA Programmed cell
death by apoptosis is characterized by formation of
multinucleosomalsized genomic DNA fragments. DNA
fragments are multiples of 180 bp subunits associated
with core histones. The levels of DNA released in the
cytosol of apoptotic cells will be measured using the
Cell Death Detection ELISA kit (Roche, Mannheim,
Germany). This is a quantitative
sandwich-enzyme-linked-immunoassay using antibodies
against DNA and histones. Extent of DNA fragmentation
is expressed as an enrichment factor, calculated by
dividing the absorbance of a given sample by the
absorbance of the corresponding 10% FCS control.
Assessment of apoptosis in CCR-1 treated U937 cells
One potential mechanism of chemotaxis inhibition is
via monocyte apoptosis. To exclude this potential
mechanism, we will use a DNA fragmentation ELISA. U937
cells will be cultured for 24h in 10% (control) and
2.5% FCS. Samples in 2.5% FCS will be incubated with
CCR-1 antagonist (ZK81 1752). Cells treated with
TNF-alpha in 2.5% FCS will be used as a positive
control. Statistical analyses All experiments will be
repeated three times and results will be expressed as
the mean  SD. Normally distributed data will be
analyzed by paired t-test or ANOVA. Nonparametric data
will be analyzed by the Kruskal-Wallis and
Mann-Whitney statistics. Significant differences will
be accepted when two-tailed analyses yield P<0.05.
Example 27 Determination of CCR1 mRNA in endometrial
and endometriotic tissue samples by real-time
quantitative RT-PCR analysis. Total RNA from
endometrium and endometriotic lesions was extracted
using Trizol Reagent (Life Technologies,
cat.no:15596-026). Afterwards 20 mg of total RNA was
used to enrich poly (A) +RNA (Medcalf et al.; EMBO. J.
1986; 5, 2217). The cDNA synthesis was performed by
using Superscript First-Strand Synthesis System
(Invitrogen). Quantification of mRNA abundance was
performed by real-time PCR detection using an ABI
PRISM 7700 Sequence Detection System (PE Biosystems,
Inc. , Weiterstadt, Germany) and SYBRGreen as double
stranded DNAspecific fluorescent dye (SYBRGreen PCR
Master MIX, PE Biosystems). Forquantification of
amplified transcripts, 0.2 ml first strand cDNA was
used. Relative Quantification with data from the ABI
PRISM 7700 sequence Detection System was performed
using the comparative CT method. Specific primer pair
for CCR1 detection : ' -CTC-CGT-GCC-AGA-AGG-TGA-AC-S '
and 5"-CCA-GGA-CCA-CCA-GGA-TGT-TT-S ' . Internal
control and reference gene was the housekeeping gene
cyclophilin (Primer pair: '-GAA-GTT-GGC-CGC-ATG-AAG-A-
3' and d'-GCC-TAA-AGT-TCT-CGG-CCG-T-S'). PCR reaction:
10 min 95C, 15 sec 950C, 1 min 62C (40 cycles). The
purity of amplification products were controlled by 



melting curves. Example 28 lmmunohistochemical
analysis of CCR1 in endometriotic lesions and in
endometrium. Biopsies were frozen at the point of
collection and stored at - 8O0C. For cutting, tissues
were first embedded in TissueTek (Sakura) and
equilibrated at - 200C. Before immunostaining, frozen
slides were thawed and air-dried for 2 hours at room
temperature. For immunohistochemical analysis tissue
sections were then cut using a Leica Kryotome and
mounted on SuperFrost Plus glass slides. Cryosections
of 5 mm were performed and fixed for 10 min in Aceton
at 4C. The fixed cryosections were washed in TBS and
blocked with peroxidase block solution (DAKO). After a
next washing procedure the tissue slides were blocked
for 15 min with protein block solution from DAKO.
Tissue from peritoneal lesions and endometrium were
incubated for 30 min with a monoclonal CCR1 antibody
(clone 53504.1 11, R&D Systems) in a concentration of
0.8 mg/ml. lmmunohistochemical stainings were
performed with goat anti-mouse DAKO EnVision System,
Peroxidase (AEC) Kit (DAKO: K4004). The samples were
washed and incubated with EnVision-System peroxidase
labelled polymer (DAKO). After 15 min AEC-Chromogen
incubation the samples were washed and incubated for 5
min in Haematoxilin. Stained tissues were embedded in
Fluoromount G (Dunn Labortechnik GmbH). For
characterization of CCR1 expressing immune cells, the
samples were stained with antibodies for CD4/CD14 and
CD68 (Dako) and Alexa 568 (Molecular Probes). Stained
tissues were examined with an Axioplan imaging
microscope. Pictures were taken with the AxioCam
Camera System, Axiovision 3.1, KS400 (Carl Zeiss). All
images were taken with the same exposure time.Example
29 Effects of compounds according to the present
invention on surgically induced endometriosis in
intact cycling rats. Surgical procedure: Endometriosis
was induced surgically in female Wistar rats (20Og-
250 g body weight) showing a normal 4 day oestrous
cycle. All procedures were carried out under sterile
conditions. During the first laparotomy, a 2 cm
portion of the right uterine horn was resected and
placed in PBS at 37CC. The uterine segment was opened
longitudinally, and the endometrium was peeled from
the myometrium. One segment was transplanted to the
parietal peritoneum of the right abdominal wall and
the other segment to the arterial cascades of the
intestinal mesentery. The segments were sutured using
non-absorbable silk suture at four corners, with the
endometrial surface facing the lumen of the peritoneal
cavity. At 4 weeks after the induction of
endometriosis, the animals underwent a second
laparotomy to evaluate the size and viability of the
ectopic endometrial tissue. Macroscopically, this
laparotomy revealed the formation of cystic structures
(endometriosis-like foci) in ~90% of the animals. The
surface area in length X width (mm2) was measured
using a calliper. Only animals in which the ectopic
endometrium had formed endometriosis-like foci at both
locations were used for the experiment. The animals
were divided into 4 groups (n=10 animals per group).
Group 1 animals (controls) received vehicle only.
Group 2 animals were treated with an anti estrogen
(positive control reference) (dose 1 mg/kg) daily.
Group 3 received 50 mg/kg with (2R)-
1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methy
l- 4-(4-fluorobenzyl) piperazine as chloride salt two
times daily. Group 4 sham operated animals. Groups 1-3
were treated with daily s.c. injections for 4 weeks.
Evaluation: The animals were killed with a CO2
atmosphere after 4 weeks of treatment. During autopsy,
the number of animals with or without persistent
endometriotic lesions was calculated and the and the
surface area and the volume was measured in situ. The
mRNA expression of CCR1 and RANTES in rat uterus,
ovary, peritoneal and mesenterial endometriotic cysts
was analysed and quantified as described in Example
27. Example 30 Endometriosis is experimentally induced
by the inoculation of menstrual endometrium or by
autologous transplantation as described in the
literature. (11, 12, 13, 14). lmmunoistochemical
analysis of CCR1 in endometriotic grafts/lesions were
performed as described in Example 28.First part of the
study: Endometriosis treatment. After induction of
endometriosis, primates were treated with different
concentrations of CCR1 antagonist for 2-3 weeks. As
control, animals will be treated with vehicle, GnRH
antagonist and Placebo. A videolaparoscopy will be
performed to document the number, surface, volume and
revised American Fertility Society (rAFS) score and
stage of endometriotic lesions. All laparoscopies were
performed by a single investigator. Serum and blood
samples were taken and analyzed before induction of
the disease and during treatment. In the second part
of the study, animals were treated with CCR1
antagonist before endometriosis was induced,
particularly with (2R)-
1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-
methyl-4-(4-fluorobenzyl) piperazine as sulphate salt.
At study end, endometriotic lesions were subjected to
immunohistochemical and molecularbiological analysis.
Example 31 Efficacy of CCR1 antagonist according to
the invention in the treatment of symptomatic
endometriosis. The following clinical study is
performed to examine the efficacy of CCR-1 antagonists
according to the invention, particularly (2R)-
1-((4-chloro-2-
(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobe
nzyl) piperazine as sulphate salt for the treatment of
endometriosis and associated pelvic pain. A
multi-center, placebo-controlled, randomized,
double-blind in parallel-groups study is designed with
a population of young fertile women with historically
confirmed endometriosis in the age of 18 - 45 years,
with or without infertility. The study will be
Placebo-controlled, randomized, double-blind in
parallel-groups. The duration of the treatment is of
three months. The primary efficacy variable is change
of pelvic pain by visual analogue scale. Secondary
efficacy variables: Reduction of intake of
co-medication for pelvic pain. Safety parameters:
Physical and gynaecological examination incl. breast,
safety laboratory, bleeding patterns (patient diary).
The invention is described above with reference to
preferred forms of embodiment. It is nevertheless
clear that the invention is susceptible to numerous
variations within the framework of technical
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CompoundsTable 2Case 22400 Pyrazolyl indolyl
derivatives as PPAR activators The present invention
is concerned with novel indolyl derivatives of the
formula and enantiomers and pharmaceutically
acceptable salts and esters thereof, wherein R1 is
hydrogen or Q.y-alkyl; 



R2 and R3 independently from each other are hydrogen,
Q^-alkyl or Q -7-alkoxy; R4 and R5independently from
each other are hydrogen, Q^-alkyl, C3-7-cycloalkyl,
halogen, d -y-alkoxy-C1^-alkyl, C2-7-alkenyl,
C2-7-alkinyl, fluoro-Q. 7-a.kyl, cyano-Q^-alkyl or
cyano; R6, R7, R8 and R9 independently from each other
are hydrogen, C1-7-alkyi, C3.7-cycloalkyl, halogen,
Ci.y-alkoxy-Q -y-alkyl,C2-7-alkenyl, C2-7-alkinyl,
fluoro-C 1-7-alkyl, cyano-C 1.7-alkyl or cyano; and
one ofR 6, rR>7 and RBis wherein R10 is hydrogen,
C1-7-alkyl, C3-7-cycloalkyl, or fluoro-Q^-alkyl; R11
is hydrogen, Q .7-alkyl, or Q.y-alkoxy-C 1^-alkyl;
DK/07.01.2005one ofR 12or R13 is hydrogen, C1-7-alkyl,
C3-7-cycloalkyl, C2-7-alkoxy-C1-7-alkyl, C2.
7-alkenyl, C2-7-alkinyl, or fluoro-C 1.7-alkyl; and
the other one is a lone pair; R14 is hydrogen,
Q^-alkyl, C3.7-cycloalkyl, halogen,
C1-7-alkoxy-C1-7-alkyl, C2-7- alkenyl, C2-7-alkinyl,
or fluoro-C 1-7-alkyl; R15 is aryl or heteroaryl; and
n is 1, 2 or 3. It has been found that compounds of
formula I are useful as lipid modulators and insulin
sensitizers. In particular, compounds of formula I are
PPAR activators. Peroxisome Proliferator Activated
Receptors (PPARs) are members of the nuclear hormone
receptor superfamily. The PPARs are ligand-activated
transcription factors that regulate gene expression
and control multiple metabolic pathways. Three
subtypes have been described which are PPARa, PPARd
(also known as PPARb), and PPARg . PPARd is
ubiquitously expressed. PPARa is predominantly
expressed in the liver, kidney and heart. There are at
least two major isoforms of PPARg . PPARg l is
expressed in most tissues, and the longer isoform,
PPARg2 is almost exclusively expressed in adipose
tissue. The PPARs modulate a variety of physiological
responses including regulation of glucose- and
lipidhomeostasis and metabolism, energy balance, cell
differentiation, inflammation and cardiovascular
events. Approximately half of all patients with
coronary artery disease have low concentrations of
plasma HDL cholesterol. The atheroprotective function
of HDL was first highlighted almost 25 years ago and
stimulated exploration of the genetic and
environmental factors that influence HDL levels. The
protective function of HDL comes from its role in a
process termed reverse cholesterol transport. HDL
mediates the removal of cholesterol from cells in
peripheral tissues including those in the
atherosclerotic lesions of the arterial wall.HDL then
delivers its cholesterol to the liver and
sterol-metabolizing organs for conversion to bile and
elimination. Data from the Framingham study showed
that HDL-C levels are predictive of coronary artery
disease risk independently of LDL-C levels.The
estimated age-adjusted prevalence among Americans age
20 and older who have HDL-C of less than 35 mg/dl is
16% (males) and 5.7% (females). A substantial increase
of HDL-C is currently achieved by treatment with
niacin in various formulations. However, the
substantial side-effects limit the therapeutic
potential of this approach.As many as 90% of the 14
million diagnosed type 2 diabetic patients in the US
are overweight or obese, and a high proportion of type
2 diabetic patients have abnormal concentrations of
lipoproteins. The prevalence of total cholesterol >
240 mg/dl is 37% in diabetic men and 44% in women. The
respective rates for LDL-C > 160 mg/dl are 31% and
44%, respectively, and for HDL-C < 35 mg/dl 28% and
11%, respectively. Diabetes is a disease in which a
patient's ability to control glucose levels in blood
is decreased because of partial impairment in response
to the action of insulin. Type II diabetes (T2D) is
also called non-insulin dependent diabetes mellitus
(NIDDM) and afflicts 80-90 % of all diabetic patients
in developed countries. In T2D, the pancreatic Islets
of Langerhans continue to produce insulin. However,
the target organs for insulin action, mainly muscle,
liver and adipose tissue, exhibit a profound
resistance to insulin stimulation. The body continues
to compensate by producing unphysiologically high
levels of insulin, which ultimately decreases in later
stage of disease, due to exhaustion and failure of
pancreatic insulin-producing capacity. Thus T2D is a
cardiovascular-metabolic syndrome associated with
multiple comorbidities including insulin resistance,
dyslipidemia, hypertension, endothelial dysfunction
and inflammatory atherosclerosis. First line treatment
for dyslipidemia and diabetes generally involves a
low-fat and low-glucose diet, exercise and weight
loss. However, compliance can be moderate, and as the
disease progresses, treatment of the various metabolic
deficiencies becomes necessary with e.g.
lipid-modulating agents such as statins and fibrates
for dyslipidemia and hypoglycemic drugs, e.g.
sulfonylureas or metformin for insulin resistance. A
promising new class of drugs has recently been
introduced that resensitizes patients to their own
insulin (insulin sensitizers), thereby restoring blood
glucose and triglyceride levels to normal, and in many
cases, obviating or reducing the requirement for
exogenous insulin. Pioglitazone (Actos(tm)) and
rosiglitazone (Avandia(tm)) belong to the
thiazolidinedione (TZD) class of PPARg-agonists and
were the first in their class to be approved for NIDDM
in several countries. These compounds, however, suffer
from side effects, including rare but severe liver
toxicity (as seen with troglitazone). They also
increase body weight in patients. Therefore, new, more
efficacious drugs with greater safety and lower side
effects are urgently needed. Recent studies provide
evidence that agonism of PPARd would result in
compounds with enhanced therapeutic potential, i. e.
such compounds should improve the lipid profile, with
a superior effect on HDL-C raising compared to current
treatments and with additional positive effects on
normalization of insulin-levels (Oliver et al; Proc
Nat Acad SciUSA 2001; 98: 5306-1 1). Recent
observations also suggest that there is a independent
PPARa mediated effect on insulinsensitzation in
addition to its well known role in reducing
triglycerides (Guerre-Millo et al; J Biol Chem 2000;
275: 16638-16642). Thus selective PPARa agonists,
selective PPARdagonists or PPAR a/d agonists may show
superior therapeutic efficacywithout the sideeffects
such as the weight gain seen with pure PPARg agonists.
The novel compounds of the present invention exceed
the compounds known in the art, inasmuch as they bind
to and selectivelyactivate PPARa or coactivate PPARd
and PPARa simultaneously and very efficiently, and
with much improved pharmacokinetic properties.
Therefore, these compounds combine the
anti-dyslipidemic and antiglycemic effects of PPARa
and PPARd activation with slightly no effect on PPARg.
Consequently, HDL cholesterol is increased,
triglycerides lowered (^improved lipid profile) and
plasma glucose and insulin are reduced (=insulin
sensitization). In addition, such compounds may also
lower LDLcholesterol, decrease blood pressure and
counteract inflammatory atherosclerosis. Furthermore,
such compounds may also be useful for treating
inflammatory diseases such as rheumatoid arthritis,
osteoarthritis, and psoriasis. Since multiple facets
of combined dyslipidemia and the T2D disease syndrome
are addressed by PPARdselective agonists and PPARd and
a coagonists, they are expected to have an enhanced
therapeutic potential compared to the compounds
already known in the art. The compounds of the present
invention further exhibit improved pharmacological
properties compared to known compounds. Unless
otherwise indicated the following definitions are set
forth to illustrate and define the meaning and scope
of the various terms used to describe the invention
herein. The term "alkyl", alone or in combination with
other groups, refers to a branched or straight- chain
monovalent saturated aliphatic hydrocarbon radical of
one to twenty carbon atoms, preferably one to sixteen
carbon atoms, more preferably one to ten carbon atoms.
The term "lower alkyl" or " -7-alkyl", alone or in
combination with other groups, refers to a branched or
straight-chain monovalent alkyl radical of one to
seven carbon atoms, preferably one to four carbon
atoms. This term is further exemplified by such
radicals as methyl, ethyl, n-propyl, isopropyl,
n-butyl, s-butyl, t-butyl and the groups specifically
exemplified herein. The term "halogen" refers to
fluorine, chlorine, bromine and iodine. The term
"fluoro-lower alkyl" or "fluoro-C 1.y-alkyl"refers to
lower alkyl groups which are mono- or multiply
substituted with fluorine. Examples of fluoro-lower
alkyl groups are e.g. -CF3, -CH2CF3, -CH(CF3)2and the
groups specifically exemplified herein.The term
"alkoxy" refers to the group R -O-, wherein R' is
alkyl. The term "loweralkoxy" or "Q.y-alkoxy" refers
to the group R'-O-, wherein R1 is lower-alkyl.
Examples of lower-alkoxy groups are e.g. methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and
hexyloxy. Preferred are the lower-alkoxy groups
specifically exemplified herein. The term "lower
fluoroalkoxy" or "fluoro-Q^-alkoxy" refers to lower
alkoxy groups as defined above which are mono- or
multiply substituted with fluorine. Examples of lower
fluoroalkoxy groups are e.g. -OCF , and -OCH 2CF . The
term "lower alkenyl" or "C2-7-alkenyl", alone or in
combination, signifies a straight-chain or branched
hydrocarbon residue comprising an olefinic bond and up
to 7, preferably up to 6, particularly preferred up to
4 carbon atoms. Examples of alkenyl groups are
ethenyl, 1-propenyl, 2-propenyl, isopropenyl,
1-butenyl, 2-butenyl, 3-butenyl and isobutenyl. A
preferred example is 2-propenyl. The term "lower
alkinyl" or "C2-7-alkinyl", alone or in combination,
signifies a straight-chain or branched hydrocarbon
residue comprising a triple bond and up to 7,
preferably up to 6, particularly preferred up to 4
carbon atoms. Examples of alkinyl groups are ethinyl,
1-propinyl, or 2-propinyl. The term "cycloalkyl" or
"C3-7-cycloalkyl" denotes a saturated carbocyclic
group containing from 3 to 7 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. The term "aryl" relates to the phenyl or
naphthyl group, preferably the phenyl group, which can
optionally be mono- or multiply-substituted,
particularly mono- or disubstituted by halogen,
hydroxy, CN, CF3, NO2, NH2, N(H, lower-alkyl),
N(loweralkyl) 2, carboxy, aminocarbonyl, lower-alkyl,
lower fluoro-alkyl, lower-alkoxy, lower fluoro-
alkoxy, aryl and/or aryloxy. Preferred substituents
are halogen, CF , OCF3, lower - alkyl and/or
lower-alkoxy. Preferred are the specifically
exemplified aryl groups. The term "heteroaryl" refers
to an aromatic 5- or 6-membered ring which can
comprise 1, 2 or 3 atoms selected from nitrogen,
oxygen and/or sulphur such as furyl, pyridyl, 1,2-,
1,3- and 1,4-diazinyl, thienyl, isoxazolyl, oxazolyl,
imidazolyl, or pyrrolyl. The term "heteroaryl" further
refers to bicyclic aromatic groups comprising two 5-
or 6- membered rings, in which one or both rings can
contain 1, 2 or 3 atoms selected from nitrogen, oxygen
or sulphur such as e.g. indole or quinoline, or
partially hydrogenated bicyclic aromatic groups such
as e.g. indolinyl. A heteroaryl group may have a 



substitution pattern as described earlier in
connection with the term "aryl". Preferred heteroaryl
groups are e.g. thienyl and furyl which can optionally
be substituted as described above, preferably with
halogen, CF3, lower-alkyl and/or lower-alkoxy.A "lone
pair" is a pair of electrons in the outermost shell of
an atom, in particular a nitrogen atom, that are not
used in bonding. The term "protecting group" refers to
groups such as e.g. acyl, alkoxycarbonyl,
aryloxycarbonyl, silyl, or imine-derivatives, which
are used to temporarily block the reactivity of
functional groups. Well known protecting groups are
e.g. tbutyloxycarbonyl, benzyloxycarbonyl,
fluorenylmethyloxycarbonyl or diphenylmethylene which
can be used for the protection of amino groups, or
loweralkyl-, b-trimethylsilylethyl- and
b-trichloroethyl-esters, which can be used for the
protection of carboxy groups. "Isomers" are compounds
that have identical molecular formulae but that differ
in the nature or the sequence of bonding of their
atoms or in the arrangement of their atoms in space.
Isomers that differ in the arrangement of their atoms
in space are termed "stereoisomers". Stereoisomers
that are not mirror images of one another are termed
"diastereoisomers", and stereoisomers that are
non-superimposable mirror images are termed
"enantiomers", or sometimes optical isomers. A carbon
atom bonded to four nonidentical substituents is
termed a "chiral center". The term "pharmaceutically
acceptable salts" embraces salts of the compounds of
formula (I) with pharmaceutically acceptable bases
such as alkali salts, e.g. Na- and Ksalts, alkaline
earth salts, e.g. Ca- and Mg-salts, and ammonium or
substituted ammonium salts, such as e.g.
trimethylammonium salts. The term "pharmaceutically
acceptable salts" also relates to such salts. The
compounds of formula (I) can also be solvated, e.g.
hydrated. The solvation can be effected in the course
of the manufacturing process or can take place e.g. as
a consequence of hygroscopic properties of an
initially anhydrous compound of formula (I)
(hydration). The term pharmaceutically acceptable
salts also includes pharmaceutically acceptable
solvates. The term "pharmaceutically acceptable
esters" embraces derivatives of the compounds of
formula (I), in which a carboxy group has been
converted to an ester. Lower-alkyl,
hydroxy-lower-alkyl, lower-alkoxy-lower-alkyl,
amino-lower-alkyl, monoor
di-lower-alkyl-amino-lower-alkyl,
morpholino-lower-alkyl, pyrrolidino-lower-alkyl,
piperidino-lower-alkyl, piperazino-lower-alkyl,
lower-alkyl-piperazino-lower-alkyl and aralkyl esters
are examples of suitable esters. The methyl, ethyl,
propyl, butyl and benzyl esters are preferred esters.
The methyl and ethyl esters are especially preferred.
The term "pharmaceutically acceptable esters"
furthermore embraces compounds of formula (I) in which
hydroxy groups have been converted to the
corresponding esters with inorganic ororganic acids
such as, nitric acid, sulphuric acid, phosphoric acid,
citric acid, formic acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methanesulphonic acid,
ptoluenesulphonic acid and the like, which are non
toxic to living organisms. In detail, the present
invention relates to compounds of formula (I) wherein
R1 is hydrogen or Q.y-alkyl; R2 and R3independently
from each other are hydrogen, Q^-alkyl or Q.y-alkoxy;
R4 and R5 independently from each other are hydrogen,
Q -7-alkyl, C3-7-cycloalkyl, halogen,
Q^-alkoxy-Q^-alkyl, C2-7-alkenyl, C2-7-alkinyl,
fluoro-Q -7-alkyl, cyano-C 1-7-alkyl or cyano; R6, R7,
R8 and R9 independently from each other are hydrogen,
Q _7-alkyl, C3-7-cycloalkyl, halogen,
C1-7-alkoxy-C1-7-alkyl C2-7-alkenyl, C2-7-alkinyl,
fluoro-Q -7-alkyl, cyano-Q^-alkyl or cyano; and one
ofR 6, rR>7 and R is wherein R10 is hydrogen,
Q^-alkyl, C3_7-cycloalkylor flu0iO-Q. 7-a.kyl; R11 is
hydrogen, Ci .7-alkyl or Q^-alkoxy-Q^-alkyl; one ofR
12or R13 is hydrogen, C1-7-alkyl,
C3-7-cycloalkyl,C2.7-alkoxy-C1-7-alkyl, C2. 7-alkenyl,
C2-7-alkinyl or fluoro-Q_ 7-alkyl; and the other one
is a lone pair;R is hydrogen, Q
-y-alkyl,C3.7-cycloalkyl, halogen, Ci
.y-alkoxy-Q.y-alkyl, C2-7- alkenyl, C2-7-alkinyl or
fluoro-Q y-alkyl; R15 is aryl or heteroaryl; n is 1, 2
or 3; and all enantiomers and pharmaceutical!/
acceptable salts and/or esters thereof. Preferred
compounds of formula I of the present invention are
compounds of formula I-A wherein R1 to R5, R10 to R15
and n are as defined herein before; R6, R7 and R9
independently from each other are hydrogen,
C1-7-alkyl, C3-7-cycloalkyl, halogen,
Q.y-alkoxy-Q.y-alkyl, C2-7-alkenyl, C2-7-alkinyl,
fluoro-C 1.7-alkyl, cyano-C 1-7-alkyl or cyano; and
all enantiomers and pharmaceutical!/ acceptable salts
and/or esters thereof. More preferred are those
compounds of formula I-A in accordance with the
present invention, wherein R6, R7 and R9 are hydrogen.
Also preferred are compounds of formula I having the
formulawherein R1 to R5, R10 to R15 and n are as
defined herein before; R6,R8 and R9 independently from
each other are hydrogen, -7-alkyl,
C3-7-cycloalkyl,halogen,
C1-7-alkoxy-C1-7-alkyl,C2-7-alkenyl,C2.7-alkinyl,
fluoro-C1-7-alkyl,cyano-Q -7-alkylor cyano; and all
enantiomers and pharmaceutical^/ acceptablesalts
and/or esters thereof. Especiallypreferred are
compounds of formula I-B, wherein R6, R8 and R9 are
hydrogen. Further preferred compounds of formula I
have the formula wherein R1 to R5, R10 to R15 and n
are as defined herein before; R7, R8 and R9
independently from each other are hydrogen, Q^-alkyl,
C3-7-cycloalkyl, halogen, Q^-alkoxy-C 1^-alkyl,
C2-7-alkenyl, C2-7-alkinyl, fluoro-Q 7-alkyl, cyano-C
1.yalkyl or cyano; and all enantiomers and
pharmaceutical^ acceptable salts and/or esters
thereof. More preferred are those compounds of formula
I-C, wherein R7, R8 and R9 are hydrogen. Furthermore,
compounds of formula I, wherein R1 is hydrogen, are
preferred. Compounds of formula I, wherein R2 and R3
independently from each other are hydrogen or methyl,
are also preferred.AJsopreferred are compounds of
formula I, wherein at least one of R2 and R3 is
methyl. Preferred are further compounds of formula I,
wherein R4 is hydrogen. Compounds of formula I,
wherein R5 is hydrogen, C1-7-alkyl or halogen, are
also preferred. The integer n is 1, 2 or 3. Preferred
are compounds of formula I, wherein n is 1. Further
preferred are compounds of formula I, wherein n is 2.
Also preferred are compounds of formula I, wherein n
is 3. Further preferred compounds are those compounds
of formula I, wherein one of R6, R7 and R8 is and R10
to R12, R14, R15 and n are as defined herein before.
Especiallypreferred are those compounds, wherein R12
is Ci_7-alkyl or fluoro-C 1-7- alkyl. Also preferred
are compounds of formula I, wherein one of R6, R7 and
R8 is > and R10, R11, R13 to R15 and n are as defined
herein before. Compounds of formula I, wherein R15 is
aryl, are preferred. More preferred are those
compounds of formula I, wherein R15 is unsubstituted
phenyl or phenyl substituted with one to three groups
selected from C1-7-alkyl, -7-alkoxy, halogen, fl
uoro-C .7-alkyl, fluoro-C 1.7-alkoxy and cyano, with
those compounds, wherein R15 is phenyl substituted
with halogen, fluoro-Q -7-alkyl or fluoro-Q^-alkoxy,
being particularly preferred.Examples of preferred
compounds of formula I are the following:
{6-[5-(4-trifluoromethyl-phenyl)-lH-pyrazol-3-ylmethox
y]-indol-l-yl}-acetic acid,
{6-[5-(4-chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-ylme
thoxy]-indol-l-yl}-acetic acid,
{6-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3
-ylmethoxy]-indol-l-yl}-acetic acid,
{6-[5-(4-chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazol-3-
ylmethoxy]-indol-l-yl}-acetic acid,
{6-[5-(4-chloro-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
y]-indol-l-yl}-acetic acid,
{5-[5-(4-chloro-phenyl)-l-methyl-lH-pyrazol-3-ylmethox
y]-indol-l-yl}-acetic acid,
{6-[2-ethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
ylmethoxy] -indol-l-yl}-acetic acid,
{6-[4-bromo-2-methyl-5-(4-trifluoromethyl-phenyl)-2H-p
yrazol-3-ylmethoxy]-indol-lyl}- acetic acid,
(5-{2-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-ethoxy}-indol-l-yl)- acetic acid,
{6-[2,4-dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyraz
ol-3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{5-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethyl-phe
nyl)-2H-pyrazol-3-ylmethoxy]- indol-1-yl} -acetic
acid,
{4-methyl-6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H
-pyrazol-3-ylmethoxy]-indol- 1-yl}-acetic acid
tert-butyl ester,
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethoxy-ph
enyl)-2H-pyrazol-3-ylmethoxy]- indol- 1-yl}-acetic
acid,
{6-[l-methyl-5-(4-trifluoromethoxy-phenyl)-lH-pyrazol-
3-ylmethoxy] -indol- 1-yl}- acetic acid,
{6-[5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazol-3-ylme
thoxy] -indol- 1-yl}-acetic acid,
{6-[5-(4-fluoro-3-trifluoromethyl-phenyl)-2-methyl-2H-
pyrazol-3-ylmethoxy]-indol-lyl}- acetic acid,
(6-{2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-ethoxy}-indol-l-yl)- acetic acid, 



(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-propoxy}-indol-l-yl)- acetic acid,
(6-{2-[2-(2,2
2-trifluoro-ethyl)-5-(4-trifluoromethoxy-phenyl)-2H-py
razol-3-yl]- ethoxy}-indol-l-yl)-acetic acid,
[rac]-2-{6-[2-(2,2
2-trifluoro-ethyl)-5-(4-trifluoromethoxy-phenyl)-2H-py
razol-3-ylmethoxy]-indol-l-yl} -propionic acid,
{6-[2-difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-lyl}- acetic acid,
[rac]-2-{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-lyl}- propionic acid,
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-propoxy}-indol-l-yl)- acetic acid.
Particularly preferred compounds of formula I of the
present invention are the following:
{6-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3
-ylmethoxy]-indol-l-yl}-acetic acid,
(5-{2-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-ethoxy}-indol-l-yl)- acetic acid,
{6-[2,4-dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyraz
ol-3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethyl-phe
nyl)-2H-pyrazol-3-ylmethoxy]- indol-l-yl}-acetic acid,
(6-{2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-ethoxy}-indol-l-yl)- acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-propoxy}-indol-l-yl)- acetic acid,
{6-[2-difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-lyl}- acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-propoxy}-indol-l-yl)- acetic acid. Especially
preferred are also the following compounds of formula
I of the present invention:
{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethyl-phe
nyl)-2H-pyrazol-3-ylmethoxy]- indol-l-yl}-acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-propoxy}-indol-l-yl)- acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-propoxy}-indol-l-yl)- acetic acid.Furthermore,
the pharmaceutically acceptable salts of the compounds
of formula I and the pharmaceutically acceptable
esters of the compounds of formula I individually
constitute preferred embodiments of the present
invention. Compounds of formula I can have one or more
asymmetric carbon atoms and can exist in the form of
optically pure enantiomers, mixtures of enantiomers
such as, for example, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of
diastereoisomeric racemates. The optically active
forms can be obtained for example by resolution of the
racemates, by asymmetric synthesis or asymmetric
chromatography (chromatography with a chiral adsorbens
or eluant). The invention embraces all of these forms.
It will be appreciated, that the compounds of general
formula I in this invention may be derivatised at
functional groups to provide derivatives which are
capable of conversion back to the parent compound in
vivo. Physiologically acceptable and metabolically
labile derivatives, which are capable of producing the
parent compounds of general formula I in vivo are also
within the scope of this invention. A further aspect
of the present invention is the process for the
manufacture of compounds of formula (I) as defined
above, which process comprises a) reacting a compound
of formula wherein R1 is Q -7-alkyl, R2, R3, R4 and R5
are as defined as in claim 1 and R6, R7, R8 and R9 are
selected from hydrogen, C1-7-alkyl,
Cs.y-cycloalkyl,halogen, C1-7-alkoxy- Q^-alkyl,
C2-7-alkenyl, C2.7-alkinyl, fluoro-Q^-alkyl, cyano-C
1-7-alkyl, and cyano with the proviso that one of R6,
R7 or R8 is -OH, with a compound of formulawherein X,
Y, R10, R11, R12, R13, R14, R15 and n are as defined
in claim 1 and R16 is - OH, - Cl, -Br, -I or another
leaving group, to obtain a compound of formula wherein
R1 is Q.y-alkyl and R2 to R9 are as defined in claim
1, and optionally hydrolysing the ester group to
obtain a compound of formula I, wherein R1 is
hydrogen; or, alternatively, b) reacting a compound of
formula wherein R4 to R9 are as defined as in claim 1,
with a compound of formula wherein R1 is Ci^-alkyl, R2
and R3 are as defined in claim 1 and R17 is halogen,
triflate or another leaving group,to obtain a compound
of formula wherein R1 is C1-7-alkyl and R2 to R9 are
as defined in claim 1, and optionally hydrolysing the
ester group to obtain a compound of formula I, wherein
R1 is hydrogen. As described above, the compounds of
formula (I) of the present invention can be used as
medicaments for the treatment and/or prevention of
diseases which are modulated by PPARd and/or PPARa
agonists. Examples of such diseases are diabetes,
particularly non-insulin dependent diabetes mellitus,
increased lipid and cholesterol levels, particularly
low HDL-cholesterol, high LDL-cholesterol, or high
triglyceride levels, atherosclerotic diseases,
metabolic syndrome (syndrome X), elevated blood
pressure, endothelial dysfunction, procoagulant state,
dyslipidemia, polycystic ovary syndrome, inflammatory
diseases (such as e.g. Crohn's disease, inflammatory
bowel disease, colitis, pancreatitis,
cholestasis/fibrosis of the liver, rheumatoid
arthritis, osteoarthritis, psoriasis and other skin
disorders, and diseases that have an inflammatory
component such as e.g. Alzheimer's disease or
impaired/improvable cognitive function) and
proliferative diseases (cancers such as e.g.
liposarcoma, colon cancer, prostate cancer, pancreatic
cancer and breast cancer). The use as medicament for
the treatment of low HDL cholesterol levels, high
LDLcholesterol levels, high triglyceride levels, and
the metabolic syndrome (syndrome X) is preferred. The
invention therefore also relates to pharmaceutical
compositions comprising a compound as defined above
and a pharmaceutically acceptable carrier and/or
adjuvant. Further, the invention relates to compounds
as defined above for use as therapeutically active
substances, particularly as therapeutic active
substances for the treatment and/or prevention of
diseases which are modulated by PPARd and/or PPARa
agonists. Examples of such diseases are diabetes,
particularly non-insulin dependent diabetes mellitus,
increased lipid and cholesterol levels, particularly
low HDL-cholesterol, high LDL-cholesterol, or high
triglyceride levels, atherosclerotic diseases,
metabolic syndrome (syndrome X), elevated blood
pressure, endothelial dysfunction, procoagulant state,
dyslipidemia, polycystic ovary syndrome, inflammatory
diseases such asrheumatoid arthritis, osteoarthritis,
psoriasis and other skin disorder, and proliferative
diseases. In another embodiment, the invention relates
to a method for the treatment and/or prevention of
diseases which are modulated by PPARd and/or PPARa
agonists, which method comprises administering a
compound of formula (I) to a human or animal.
Preferred examples of such diseases are diabetes,
particularly non-insulin dependent diabetes mellitus,
increased lipid and cholesterol levels, particularly
low HDL-cholesterol, high LDL-cholesterol, or high
triglyceride levels, atherosclerotic diseases,
metabolic syndrome (syndrome X), elevated blood
pressure, endothelial dysfunction, procoagulant state,
dyslipidemia, polycystic ovary syndrome, inflammatory
diseases such as rheumatoid arthritis, osteoarthritis,
psoriasis and other skin disorder, and proliferative
diseases. The invention further relates to the use of
compounds as defined above for the treatment and/or
prevention of diseases which are modulated by PPARd
and/or PPARa agonists. Preferred examples of such
diseases are diabetes, particularly non-insulin
dependent diabetes mellitus, increased lipid and
cholesterol levels, particularly low HDLcholesterol,
high LDL-cholesterol, or high triglyceride levels,
atherosclerotic diseases, metabolic syndrome (syndrome
X), elevated blood pressure, endothelial dysfunction,
procoagulant state, dyslipidemia, polycystic ovary
syndrome, inflammatory diseases such as rheumatoid
arthritis, osteoarthritis, psoriasis and other skin
disorder, and proliferative diseases. In addition, the
invention relates to the use of compounds as defined
above for the preparation of medicaments for the
treatment and/or prevention of diseases which are
modulated by PPARd and/or PPARa agonists. Preferred
examples of such diseases are diabetes, particularly
non-insulin dependent diabetes mellitus, increased
lipid and cholesterol levels, particularly low
HDL-cholesterol, high LDL-cholesterol, or high
triglyceride levels, atherosclerotic diseases,
metabolic syndrome (syndrome X), elevated blood
pressure, endothelial dysfunction, procoagulant state,
dyslipidemia, polycystic ovary syndrome, inflammatory
diseases such as rheumatoid arthritis, osteoarthritis,
psoriasis and other skin disorder, and proliferative
diseases. Such medicaments comprise a compound as
defined above. The compounds of formula (I) can be
manufactured by the methods given below, by the
methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual
reaction steps are known to a person skilled in the
art. Starting materials are either commercially
available or can be prepared by methods analogous to
the methods given below, by methods described in
references cited in thetext or in the examples, or by
methods known in the art. Compounds of formula (I)
(compounds 7 and 8 in scheme 1) can be synthesized
according to the methods depicted in scheme 1 for R8
being equal to with R10, R11, R12, R13, R14, R15 and n
having the meanings as defined herein before. The same
reaction sequences can be applied to synthesize
compounds of formula (I) where R6 or R7 is equal
toScheme 1 6-Hydroxyindols 1 and the regioisomeric 4-
and 5-hydroxyindols are commercially available,known
or can be synthesized by methods known in the art. The
hydroxy 



function of compounds 1 can be protected by methods
described in the literature, e. g. bytreating them
with tert-butyldimethylsilyl chloride in the presence
of imidazole, preferably at room temperature in
solvents like N,N-dimethylforrnamide, to obtain the
corresponding tert-butyldimethylsilyl ethers 2 (step
a). N-Alkylation of intermediates 2 with carboxylic
acid ester 3, where R17 can be equal to e. g.
chlorine, bromine, triflate, or another leaving group,
delivers indoles 4 and can be performed by standard
technology; e. g. in the presence OfK2CO or Cs2CO at
temperatures between 10 0C and the reflux temperature
of the solvent in a solvent like acetonitrile or
acetone or in the presence of sodium hydride at
temperatures between - 10 0C and 50 0C in a solvent
like N,Ndimethylformamide (step b). Ester derivatives
3 are commercially available or can be synthesized by
methods known in the art. Deprotection of indoles 4 by
methods described in the literature, e. g. by
treatment with tetrabutyl ammonium fluoride at
temperatures between -15 0C and ambient temperature in
a solvent like tetrahydrofuran, provided that the
protection group is a silyl ether, gives hydroxyindols
5 (step c). Pyrazole compounds 6 (prepared as outlined
in schemes 3-6) are condensed-with hydroxyindols 5
according to well known procedures: if R16 represents
a hydroxy group e. g. via Mitsuno&M-reaction,with
triphenylphosphine and di-tert-butyl-, diisopropyl- or
diethyl-azodicarboxylate as reagents, or by using
tributylphosphine and N,N,N',N'- tetramethyl
azodicarboxamide; this transformation is preferably
carried out in a solvent like toluene, dichloromethane
or tetrahydrofuran at ambient temperature.
Alternatively, if R16 represents a halide, mesylate or
tosylate moiety, the pyrazole compounds 6 can be
reacted with hydroxyindols 5 in solvents like
N,N-dimethylformamide, acetonitrile, acetone or
methyl-ethyl ketone in the presence of a weak base
like cesium or potassium carbonate in a temperature
ranging from room temperature to 14O0C, preferably
around 50 0C, to yield ether compounds 7 (step d).
Those can optionally be hydrolyzed according to
standard procedures, e. g. by treatment with an alkali
hydroxide like LiOH or NaOH in a polar solvent mixture
like tetrahydrofuran/ethanol/water leading to
carboxylic acids 8 (step e). If the pyrazole compounds
6 (prepared as described in schemes 3-6) and/or the
hydroxyindols 5 contain chiral centers, ester
compounds 7 and carboxylic acids 8 are obtained as
mixtures of diastereomers or enantiomers, which can be
separated by methods well known in the art, e. g.
(chiral) HPLC or crystallization. Carboxylic acid
esters 7 can alternatively be synthesized via
regioselective condensation of pyrazoles 6 with
hydroxyindols 1 under the conditions given in step d
(step f) and subsequent alkylation of the obtained
ethers 9 with alkylating reagents 3 as described for
the synthesis of esters 4 in step b (step g).
6-Hydroxyindoles 1 (scheme 1) and O-protected
6-hydroxyindols 2 (scheme 1) as well as their
regioisomeric 4- and 5-hydroxyindol analogues are
known or can be synthesized by methods known in the
art. Examples for possible syntheses of these
keyintermediates (compounds 6 and 7 in scheme 2) are
given in scheme 2 for R8 in I being equal to hydroxy
or protected hydroxy. Analogous key intermediates
where R6 or R7 is equal to hydroxy or hydroxy carrying
a protecting group can be synthesized applying the
same reaction sequence. Scheme 2 Introduction of a
protecting group at the nitrogen atom of indols 1 can
be performed under standard conditions, e. g. by
deprotonation with a base like nbutyllithium,
preferably at -78 C, and subsequent addition of e. g.
tert-butyldimethylsilyl chloride at temperatures
between -78 0C and ambient temperature in solvents
like tetrahydrofuran (step a). Halogenation of
protected indols 2, e. g. through reaction with
N-bromosuccinimide at temperatures between -78 0C and
ambient temperature in solvents like tetrahydrofuran
delivers 3-halo indols 3 (step b). Compounds 3 can -
following halogen metal exchange, preferably with
tert-butyllithium at -78 0C in solvents like
tetrahydrofuran - be reacted with alkylating reagents
4 with X e. g. being a chlorine, bromine or iodine
atom, preferably with alkyl iodides, at temperatures
between -78 0Cand ambient temperature in solvents like
tetrahydrofuran, to form indols 5 bearing a
substituent in position 3 (step c). N-Deprotection or
simultaneous N- and Odeprotection of compounds 5
leading to building blocks 6 can be performed by
methods described in the literature, e. g. by
treatment with tetrabutyl ammonium fluoride at
temperatures between -15 0C and ambient temperature in
a solvent like tetrahydrofuran, if the protecting
groups are silyl ethers and/or silylated indoles (step
d). Building blocks 7 carrying a chlorine, bromine or
iodine substituent in position 3 can be synthesized by
halogenation of indols 1, optionally carrying a
protecting group at the hydroxy function, e. g. by
reaction with N-chlorosuccinimide at temperatures
between -15 0C and the reflux temperature of the
solvent in solvents like dichloromethane or chloroform
(step e). Alternatively, the same halo-indols 7 can be
obtained via N-deprotection or N- and O-deprotection
of indols 3 as described in step d (step f). Pyrazoles
6 (scheme 1) are commercially available, known or can
be synthesized by methods known in the art.
Representative examples of possible syntheses of these
key intermediates are given in schemes 3-6.Scheme 3 +
8 Substituted acetophenones and heteroaryl ketones 1
are commercially available, known or can be prepared
by methods known in the art. Acylation of compounds 1
with oxalate derivatives can be performed under
standard conditions, e. g. with diethyl oxalate in the
presence of a base like sodium ethoxide at
temperatures between -78 0C and 50 C in solvents like
ethanol, or with with lithium hexamethyldisilazide at
temperatures between -78 0C and ambient temperature in
solvents like ether, to form after subsequent
acidification free ethyl pyruvates 2 (step a).
Alternatively, pyruvates 2 can be synthesized via i)
transforming ketones 1 into the corresponding silyl
enol ethers 3, e. g. throughtreatment with
trimethylsilyl chloride in the presence of a base like
triethylamine at temperatures between 0 0C and 40 0C
in a solvent like acetonitrile (step b); ii) in situ
formation of a metal enol ether, e. g. with zinc
chloride and subsequent acylation with an acylation
reagent like ethyl oxalyl chloride at temperatures
between 0 0C and 50 0C in a solvent like toluene or
dichloromethane (step c). Pyruvates 2 can be converted
to regioisomeric pyrazoles 4 and 5 through
condensation with monosubstituted hydrazines H2NNHR12
13 which are commercially available, known or can be
prepared by methods known in the art, e. g. at
temperatures between ambient temperature and the
reflux temperature of the solvent in solvents like
ethanol (step d). Alternatively, pyrazoles 4 and 5 can
be synthesized via i) reacting pyruvates 2 with
hydrazine, preferably at reflux temperature in ethanol
(step e); ii) conversion of the obtained pyrazole 6
into regioisomeres 4 and 5 under standard conditions,
e. g. through alkylation with an alkyl halogenide in
the presence of a base like potassium hydroxide at
temperatures between -78 0C and the reflux temperature
of the solvent in solvents like ethanol (step f).
Regioisomeric pyrazoles 4 and 5 can easilybe separated
by techniques well known in the art, e. g. through
column chromatography on silica. Reduction of esters 4
and 5 can be performed by methods well known in the
art, e. g. with lithium aluminium hydride at
temperatures between 0 0C and the reflux temperature
of the solvents in solvents like tetrahydrofuran or
diethyl ether (step g). The alcohol compounds 7 and 8
correspond to or can be converted into compounds of
general formula 6 (scheme 1), e. g. by treatment with
methanesulfonyl chloride in dichloromethane in the
presence of a base like triethylamine preferably in a
temperature range between - 20 0C and room
temperature, or e. g. by reaction with carbon
tetrachloride or carbon tetrabromide and
triphenylphosphine in solvents like tetrahydrofuran,
preferably in a temperature range between room
temperature and the reflux temperature of the
solvents.Scheme 4 R1 -.13 Reduction of pyrazole esters
1 (compounds 4, 5 and 6 in scheme 3), preferably using
lithium aluminum hydride in a solvent like ether or
tetrahydrofuran, preferably between 0 0C and room
temperature, givesprimary alohols 2 (step a), which
can be used as such or can be converted into the
corresponding halides 3, e. g. by treatment with
methanesulfonyl chloride in dichloromethane in the
presence of 2,6-lutidine, preferably between - 20 0C
and the reflux temperature of dichloromethane, by
treatment with thionyl chloride in a solvent like
dichloromethane or chloroform, preferably at
temperatures between - 20 0C and +50 0C, or by
treatment with tetrabromomethane and
triphenylphosphine in solvents like tetrahydrofuran at
temperatures between 0 0C and the reflux temperature
of tetrahydrofuran (step b). Esters 1 can further be
converted intotertiary alcohols 4 with R10 = R11
through reaction with alkyl organometallic reagents,
preferably using alkyl Grignard compounds in a solvent
like tetrahydrofuran or ether, preferably between - 15
0C and the reflux temperature of the solvent (step c).
Alkohols 4 with R10 not equal to Ru can be prepared by
a sequential procedure: i) saponification to the acid;
ii) treatment with R10Li, optionally in the presence
of a Cu(I) salt, in ether or tetrahydrofuran to yield
the alkyl ketones - COR10; iii) subsequent reaction
with R11Li or lithium aluminium hydride in ether or
tetrahydrofuran (step c). Primary alcohols 2 can be
oxidized to aldehydes 5 by methods known in the art,
e. g. by treatment with pyridinium chlorochromate in
dichloromethane, preferably at temperatures between
room temperature and the reflux temperature of
dichloromethane, or by treatment with manganese
dioxide in solvents like dichloromethane, preferably
at room temperature (step d). These aldehydes 5 can be
converted to the corresponding secondary alcohols 6
through reaction with alkyl organometallic compounds,
preferably under the conditions given for the
transformation of esters 1 to tertiary alcohols 4
(step e). Ketones 7 can be obtained from secondary
alcohols 6 by methods known in the art, e. g. by
treatment with Cr(VI) reagents like the Jones reagent
(Jones et al., / . Chem. Soc. 1953, 2548.) (step f).
These ketones 7 can be reduced back to the
corresponding secondary alcohols 6 in an
enantioselective fashion leading to the (R)- or
(S)-alcohols 6, e. g. by treatment with
borane-dimethylsulfide complex and (S)- or
(R)-2-methyl-CBS-oxazaborolidine as chiral catalyst in
tetrahydrofuran, preferably at temperatures between
-78 0C and ambient temperature, according to Corey et
al. (E. J. Corey, R. K. Bakshi, S. Shibata, / . Am.
Chem. Soc. 1987, 109, 5551-5553), or by treatment with
(+)- or (-)-Bchlorodiisopinocampheylborane (DIP-Cl),
according to Brown et al. (P. V. Ramachandran, B.
Gong, A.V. Teodorovic, H. C. Brown, Tetrahedron:
Asymmetry 1994, 5, 1061-1074) (step g). Ketones 7 can
in addition be converted to the corresponding tertiary
alcohols 4 through reaction with alkyl organometallic
compounds, preferably under the conditions given for
the transformation of esters 1 to tertiary alcohols 4
in step c (step h). If the alcohol compounds 2, 4, or
6 contain one or more chiral centers and are not
optically pure, they can optionally be separated into
optically pure antipodes by methods well known in the
art, e. g. chromatography on a chiral HPLC column, or
by derivatization with an optically pure acid to form
esters, which can then be separated by conventional
HPLC chromatography and converted back to the original
alcohol. 



The alcohol compounds 2, 4, and 6, and the halide
compound 3, correspond to or can be converted into
compounds of general formula 6 (scheme 1), e. g. by
treatment with methanesulfonyl chloride in
dichloromethane in the presence of a base like
triethylamine preferably in a temperature range
between - 20 0C and room temperature, or e. g. by
reaction with carbon tetrachloride or carbon
tetrabromide andtriphenylphosphine in solvents like
tetrahydrofuran, preferably in a temperature range
between room temperature and the reflux temperature of
the solvents. Scheme 5 Pyrazole alkanols 1 with a
chain length of n carbon atoms can be converted into
analogues with a chain length of n+1 carbon atoms by
methods well known in the art, e. g. by conversion of
the primary alcohol function into a suitable leaving
group, e. g. a halide (step a), reaction with cyanide
ion (step b), saponification (step c) followed by
reduction of the acid formed (compounds 4) to the
primary alcohols 5, e. g. by using diborane in
tetrahydrofuran (step d). In order to introduce
substituents R10 and/or R11 different from hydrogen,
cyano intermediates 3 of this elongation process can
be reacted with alkyl Grignard reagents R10MgX in
solvents like ether or tetrahydrofuran between 0 0C
and the reflux temperature of the solvent to form the
corresponding R10CO- alkyl ketones, which upon
treatment with an alkyllithium reagent R11Li or
lithium aluminum hydride in solvents like ether or
tetrahydrofuran give alcohols 5. R10CO- alkylketones
can also be reduced, e. g. by treatment with sodium
borohydride in alcohol, preferably at temperatures
between - 15 0C and 40 0C. This reaction can also be
carried out in an enantioselective fashion leading to
the (R)- or (S)-alcohols 5, e. g. by treatment with
borane-dimethylsulfide complex and (S)- or
(R)-2-methyl-CBS-oxazaborolidine as chiral catalyst in
tetrahydrofuran, preferably at temperatures between -
78 0C and ambient temperature according to Corey et
al. (E. J. Corey, R. K. Bakshi, S. Shibata, / . Am.
Chem.Soc. 1987, 109, 5551-5553), or by treatment with
(+)- or (-)-Bchlorodiisopinocampheylborane (DIP-Cl),
according to Brown et al. (P. V. Ramachandran, B.
Gong, A.V. Teodorovic, H. C. Brown, Tetrahedron:
Asymmetry 1994, 5, 1061-1074). Alternatively, alcohol
compounds 5 which contain one or more chiral centers
can optionally be separated into optically pure
antipodes by methods well known in the art, e. g.
chromatography on a chiral HPLC column, or by
derivatization with an optically pure acid to form
esters, which can then be separated by conventional
HPLC and converted back to the original alcohol. The
alcohol compounds 5 correspond to or can be
transformed into compounds of general formula 6
(scheme 1), e. g. by treatment with methanesulfonyl
chloride in dichloromethane in the presence of a base
like triethylamine, preferably in a temperature range
between - 20 C and room temperature, or e. g. by
reaction with carbon tetrachloride or carbon
tetrabromide and triphenylphosphine in solvents like
tetrahydrofuran, preferably in a temperature range
between room temperature and the reflux temperature of
the solvents. Scheme 6 Alcohols 1 (compounds 6 with
R14 = H and R16= OH in scheme 1, compounds 7 and 8
with R14 = H in scheme 3, compounds 2, 4 and 6 with
R14 = H in scheme 4, compounds 1 and 5 with R14 H in
scheme 5) can be protected by methods known in the
literature, e. g. by treating them with
tert-butyldimethylsilyl chloride in the presence of
imidazole, preferably at room temperature in solvents
like N,N-dimethylformamide, to obtain the
corresponding tert-butyldimethylsilyl ethers 2 (step
a). Halogenation of protected pyrazoles 2, e. g.
through reaction with bromine preferably at
temperatures between 0 0C and ambient temperature in
solvents like dichloromethane delivers 4-halo
pyrazoles 3 (step b). Compounds 3 can - following
halogen metal exchange, preferably with
tertbutyllithium at -78 0C in solvents like
tetrahydrofuran - be reacted with alkylatingreagents 4
with X e. g. being a chlorine, bromine or iodine atom,
preferably with alkyl iodides, at temperatures between
-78 0C and ambient temperature in solvents like
tetrahydrofuran, to form pyrazoles 5 bearing a
substituent in position 4 (step c). Alternatively,
transition metal catalyzed reactions can be used to
transform 4-halo pyrazoles 3 into compounds 5, e. g.
by treatment with a stannane (X being trialkyl
stannyl) in the presence of a Pd(O) catalyst like
[Pd2(dba) 3] and triphenyl arsine at temperatures
between 0 0C and the reflux temperature of the solvent
in solvents like dioxane. Residues R14 can further be
introduced by i) formylation of pyrazoles 2 through
methods well known in the art, e. g. with phosphorus
oxychloride and N,Ndimethylformamide preferably at
temperatures between 0 0C and 100 C; ii) subsequent
transformation of the intermediate formyl pyrazole to
4-substituted pyrazoles 5, e. g. through reduction
with sodium cyano borohydride in the presence of zinc
iodide at temperatures between -78 0C and the reflux
temperature of the solvent in solvents like diethyl
ether (step d). O-Deprotection of compounds 5 leading
to building blocks 6 can be performed by methods
described in the literature, e. g. by treatment with
tetrabutyl ammonium fluoride at temperatures between
-15 0C and ambient temperature in a solvent like
tetrahydrofuran, if the protecting groups are silyl
ethers (step e). The alcohol compounds 6 correspond to
or can be transformed into compounds of general
formula 6 (scheme 1), e. g. by treatment with
methanesulfonyl chloride in dichloromethane in the
presence of a base like triethylamine, preferably in a
temperature range between - 20 0C and room
temperature, or e. g. by reaction with carbon
tetrachloride or carbon tetrabromide and
triphenylphosphine in solvents like tetrahydrofuran,
preferably in a temperature range between room
temperature and the reflux temperature of the
solvents. The following tests were carried out in
order to determine the activity of the compounds of
formula (I). Background information on the performed
assays can be found in: Nichols JS et al. "Development
of a scintillation proximity assay for peroxisome
proliferator-activated receptor gamma ligand binding
domain", (1998) Anal. Biochem. 257: 112-119.
Full-length cDNA clones for humans PPARd and PPARa and
mouse PPARg were obtained by RT-PCR from human adipose
and mouse liver cRNA, respectively, cloned into
plasmid vectors and verified by DNA sequencing.
Bacterial and mammalian expression vectors were
constructed to produce glutathione-s-transferase (GST)
and Gal4 DNA binding domain proteins fused to the
ligand binding domains (LBD) of PPARd (aa 139 to 442),
PPARg (aa 174to 476) and PPARa (aa 167 to 469). To
accomplish this, the portions of the cloned sequences
encoding the LBDswere amplified from the full-length
clones by PCR and then subcloned into the plasmid
vectors. Final clones were verified by DNA sequence
analysis.Induction, expression, and purification of
GST-LBD fusion proteins were performed in E. coli
strain BL21(pLysS) cells by standard methods (Ref:
Current Protocols in Molecular Biology, Wiley Press,
edited by Ausubel et al.). Radioligand Binding Assay 5
PPARd receptor binding was assayed in HNMlO (5OmM
Hepes, pH 7.4, 10 mM NaCl, 5mM MgCl2, 0.15 mg/ml fatty
acid-free BSAand 15 mM DTT). For each 96 well reaction
a 500 ng equivalent of GST-PPARd-LBD fusion protein
and radioligand, e.g. 20000 dpm {2-methyl-4-
[4-memyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylditr
itiomethylsulfanyl]- phenoxy} -acetic acid, was bound
to 10 mg SPA beads 10 (PharmaciaAmersham) in a final
volume of 50 ml by shaking. The resulting slurry was
incubated for Ih at RT and centrifuged for 2 min at
130Og.The supernatant containing unbound protein was
removed and the semidry pellet containing the
receptor-coated beads was resuspended in 50 ul of HNM.
Radioligand was added and the reaction incubated at RT
for Ih and scintillation proximity counting performed
in the presence of 15. test compounds was determined.
AUbinding assays were performed in 96 well plates and
the amount of bound ligand was measured on a Packard
TopCount using OptiPlates (Packard). Dose response
curves were done in triplicates within a range of
concentration from 10 10M to 10 4M. PPARa receptor
binding was assayed in TKE50 (5OmM Tris-HCl, pH 8, 50
mM 20 KCl, 2mM EDTA, 0.1 mg/ml fatty acid-free BSAand
10 mM DTT). For each 96 well reaction an 140 ng
equivalent of GST-PPARa-LBD fusion protein was bound
to 10 mg SPA beads (PharmaciaAmersham) in a final
volume of 50 ml by shaking. The resulting slurry was
incubated for Ih at RT and centrifuged for 2 min at
130Og.The supernatant containing unbound protein was
removed and the semidry pellet containig the recptor-
25 coated beads was resolved in 50 ml of TKE. For
radioligand binding e.g. 10000 dpm of
2(S)-(2-benzoyl-phenylammo)-3-{4-[l,l-ditritio-2-(5-me
myl-2-phenyl-oxazol-4-yl)- ethoxy] -phenyl} -propionic
acid or 2,3-ditritio-2(S)-methoxy-3-{4-[2-(5-methyl-2-
phenyl-oxazol-4-yl)-ethoxy]-benzo[b]thiophen-7-yl}-pro
pionic acid in 50 ul were added, the reaction
incubated at RT for Ih and scintillation proximity
counting 30 performed. All binding assays were
performed in 96 well plates and the amount of bound
ligand measured on a Packard TopCount using OptiPlates
(Packard). Nonspecific binding was determined in the
presence of 10 4 M unlabelled compound. Dose response
curves were done in triplicates within a range of
concentration from 10 10M to 10 4M. PPARg receptor
binding was assayed in TKE50 (5OmM Tris-HCl, pH 8, 50
mM 35 KCl, 2mM EDTA, 0.1 mg/ml fatty acid-free BSAand
10 mM DTT). For each 96 well reaction an 140 ng
equivalent of GST-PPARg-LBD fusion protein was bound
to 10 mgSPAbeads (PharmaciaAmersham) in a final volume
of 50 ul by shaking. The resulting slurry was
incubated for Ih at RT and centrifuged for 2 min at
130Og.The supernatant containing unbound protein was
removed and the semidry pellet containig the
recptorcoated beads was resolved in 50 ul of TKE. For
radioligand binding e.g. 10000 dpm 2(S)-
(2-benzoyl-phenylamino)-3-{4-[l,l-ditritio-2-(5-methyl
-2-phenyl-oxazol-4-yl)-ethoxy]- phenyl} -propionic
acid in 50 ml were added, the reaction incubated at RT
for Ih and scintillation proximity counting performed.
All binding assays were performed in 96 well plates
and the amount of bound ligand measured on a Packard
TopCount using OptiPlates (Packard). Nonspecific
binding was determined in the presence of 10 4 M
unlabelled compound. Dose response curves were done in
triplicates within a range of concentration from 10
10M to 10 4M. Luciferase Transcriptional Reporter Gene
Assays Baby hamster kidney cells (BHK21 ATCC CCLlO)
were grown in DMEM medium containing 10% FBS at 37 0C
in a 95%O2:5%CO 2 atmosphere. Cells were seeded in 6
well plates at a density of 105 Cells/well and then
batch-transfected with either the pFAPPAR d-LBD,
pFA-PPAR g-LBD or pFA-PPARa-LBD expression plasmids
plus a reporter plasmid. Transfection was accomplished
with the Fugene 6 reagent (Roche Molecular
Biochemicals) according to the suggested protocol. Six
hours following transfection, the cells were harvested
by trypsinization and seeded in 96 well plates at a
density of 104 cells/well. After 24 hours to allow
attachment of cells, the medium was removed and
replaced with 100 ul of phenol red-free medium
containing the test substances or control ligands
(final DMSO concentration: 0.1%). Following incubation
of the cells for 24 hours with substances, 50 ml of
the supernatant was was discarded and then 50 ml of
Luciferase Constant - Light Reagent (Roche Molecular
Biochemicals) to lyse the cells and initiate the
luciferase reaction was added. Luminescence for
luciferase was measured in a Packard 



TopCount. Transcriptional activation in the presence
of a test substance was expressed as fold-activation
over cells incubated in the absence of the substance.
EC50 values were calculated using the XLfit program
(ID Business Solutions Ltd. UK). The free acids of the
compounds of the present invention (R1 is hydrogen)
exhibit IC50 values of 0.1 nM to 10 mM, preferably 1
nM to 500 nM for PPARd and/or IC50 values of 1 nM to
10 mM , preferably 10 nM to 5 mM for PPARa. Compounds,
in which R1 is not hydrogen are converted in vivo to
compounds in which R1 is hydrogen. The following table
1 shows measured values for some selected compounds of
the present invention.Table 1 The compounds of formula
(I) and their pharmaceutically acceptable salts and
esters can be used as medicaments, e.g. in the form of
pharmaceutical preparations for enteral, parenteral or
topical administration. They can be administered, for
example, perorally, e.g. in the form of tablets,
coated tablets, drages, hard and soft gelatine
capsules, solutions, emulsions or suspensions,
rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions
or infusion solutions, or topically, e.g. in the form
of ointments, creams or oils. The production of the
pharmaceutical preparations can be effected in a
manner which will be familiar to any person skilled in
the art by bringing the described compounds of formula
(I) and their pharmaceutically acceptable, into a
galenical administration form together with suitable,
non-toxic, inert, therapeutically compatible solid or
liquid carrier materials and, if desired, usual
pharmaceutical adjuvants. Suitable carrier materials
are not only inorganic carrier materials, but also
organic carrier materials. Thus, for example, lactose,
corn starch or derivatives thereof, talc, stearic acid
or its salts can be used as carrier materials for
tablets, coated tablets, drages and hard gelatine
capsules. Suitable carrier materials for soft gelatine
capsules are, for example, vegetable oils, waxes, fats
and semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers are,
however, required in the case of soft gelatine
capsules). Suitable carrier materials for the
production of solutions and syrups are, for example,
water, polyols, sucrose, invert sugar and the like.
Suitable carrier materials for injection solutions
are, for example, water, alcohols, polyols, glycerol
and vegetable oils. Suitable carrier materials for
suppositories are, for example, natural or hardened
oils, waxes, fats and semi-liquid or liquid polyols.
Suitable carrier materials for topical preparations
are glycerides, semi-synthetic and synthetic
glycerides, hydrogenated oils, liquid waxes, liquid
paraffins, liquid fatty alcohols, sterols,
polyethylene glycols and cellulose derivatives.Usual
stabilizers, preservatives, wetting and emulsifying
agents, consistencyimproving agents, flavour-improving
agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents
and antioxidants come into consideration as
pharmaceutical adjuvants. The dosage of the compounds
of formula (I) can vary within wide limits depending
on the disease to be controlled, the age and the
individual condition of the patient and the mode of
administration, and will, of course, be fitted to the
individual requirements in each particular case. For
adult patients a daily dosage of about 1mg to about
1000 mg, especially about 1mg to about 100 mg, comes
into consideration. Depending on the dosage it is
convenient to administer the daily dosage in several
dosage units. The pharmaceutical preparations
conveniently contain about 0.1-500 mg, preferably
0.5-100 mg, of a compound of formula (I). The
following examples serve to illustrate the present
invention in more detail. They are, however, not
intended to limit its scope in any manner. Examples
Abbreviations: AcOEt = ethyl acetate, DMF
N,N-dimethylformamide, DMPU = l,3-dimethyl-3,4,5,6-
tetrahydro-2(lH)-pyrimidinone, LDA= lithium
diisopropylamide, MeOH = methanol, quant. =
quantitative, RT room temperature, THF =
tetrahydrofuran. Example 1 al
[5-(4-Trifluoromethyl-phenyl)-lH-pyrazol-3-y -methanol
A solution of
5-(4-trifluoromethyl-phenyl)-lH-pyrazole-3-carboxylic
acid ethyl ester (160 mg, 0.56 mmol; PCT Int. Appl.
(2003),WO 2004000785 A2) in tetrahydrofuran (2.5 ml)
was added to a suspension of lithium aluminium hydride
(43 mg, 1.13 mmol) in tetrahydrofuran (2.5 ml) under
an argon atmosphere at ambient temperature within 5
min. The mixture was heated to reflux for 12 h, cooled
to 0 0C and treated cautiously with water (2 ml) and
10 % aqueous NaOH (0.5 ml). The reaction mixture was
filtered over celite, ice water/ ethyl acetate 1/1 was
added and the layers were separated. The aqueous layer
was extracted one more time with ethyl acetate, the
combined organic layers were washed with ice
water/brine 1/1 and dried over sodium sulfate. Removal
ofthe solvent under reduced pressure gave 81mg (0.33
mmol, 59 %) of the title compound as white solid. MS:
243.1 (M+H) +.
b13-Chloromethyl-5-(4-trifluoromethyl-phenyl)-
1H-pyrazole To a solution of
[5-(4-trifluoromethyl-phenyl)-lH-pyrazol-3-yl]
-methanol (40 mg, 0.17 mmol) in chloroform (4 ml) was
added thionyl chloride (0.34 ml, 4.7 mmol) at 0 0C
under an argon atmosphere. The solution was stirred at
40 0C for 2 h and at 60 0C for 10 min. The mixture was
poured onto ice water/aqueous NaHCO 1/1, extracted two
times with dichloromethane and the combinded extracts
were dried over sodium sulfate. Evaporation of the
solvent under reduced pressure gave 43 mg (0.165 mmol,
97 %) of the title compound as white crystals. cl
[6-(tert-Butyl-dimethyl-silanyloxy
')-indol-l-yll-acetic acid tert-butyl ester To an ice
cold solution
of6-(tert-butyl-dimethyl-silanyloxy)-lH-indole (13 g,
52.5 mmol) and cesium carbonate (18.8 g, 57.8 mmol) in
DMF (130 ml) under an argon atmosphere was added
bromo-acetic acid tert-butyl ester (8.5 ml, 57.8
mmol). The mixture was naturally warmed to room
temperature, stirred for 14 h, poured onto 2 N HCl/ice
water 1/1 and extracted two times with ethyl acetate.
The combined organic layers were washed with water and
dried over sodium sulfate. The solvent was removed
under reduced pressure and the residue purified by
column chromatography (silica gel, heptane/ AcOEt) to
give 14.3 g (39.6 mmol, 75%) of the title compound as
yellow oil. MS: 362.4 (M+H) +. dl (
-Hvdroxy-indol-l-yD-acetic acid tert-butyl ester To an
ice cooled solution of
[6-(tert-butyl-dimethyl-silanyloxy)-indol-l-yl]-acetic
acid tert-butyl ester (4.2 g, 11.6 mmol) in THF (24
ml) was added a 1M solution of tetrabutylammonium
fluoride in THF (11.6 ml, 11.6 mmol) within 15 min.
The reaction mixture was stirred for 1 h at ambient
temperature, poured onto 1N HCl/ice water 1/1 and
extracted two times with ethyl acetate. The combined
organic layers were washed with brine/ice water 1/1
and dried over sodium sulfate. The solvent was removed
under reduced pressure to give 3.4 g (quant.) of the
title compound as brown oil which was used in the next
step without further purification. MS: 265.5 (M+NH
4)+, 248.4 (M+H) +.e
{6-[5-(4-Trifluoromethyl-phenyl)-lH-pyrazol-3-ylmethox
yl-indol-l-yll-acetic acid tert-butyl ester A mixture
of ( -hydroxy-indol-l-yO-acetic acid tert-butyl ester
(37 mg, 0.15 mmol), 3-
chloromethyl-5-(4-trifluoromethyl-phenyl)-lH-pyrazole
(43 mg, 0.16 mmol), cesium carbonate (54 mg, 0.16
mmol) and a trace of potassium iodide were suspended
in N,Ndimethylformamide (4 ml). The suspension was
stirred at ambient temperature for 14 h and for 4 h at
80 0C. The solvent was evaporated under reduced
pressure and the residue dissolved in 1N HCl/ice water
1/1 and ethyl acetate. The layers were separated and
the aqueous layer was extracted two times with ethyl
acetate. The combined organic layers were washed two
times with brine and dried over sodium sulfate. The
solvent was removed under reduced pressure and the
residue purified by column chromatography (silica gel,
heptane/ AcOEt) to give 5 mg (10 mmol, 7 %) of the
title compound as orange oil. f]
{6-f5-(4-Trifluoromethyl-phenyl)-lH-pyrazol-3-ylmethox
yl -indol-1-yl} -acetic acid To a solution of
{6-[5-(4-trifluoromethyl-phenyl)-lH-pyrazol-3-ylmethox
y]-indol-l-yl}- acetic acid tert-butyl ester (5 mg, 10
mmol) in THF/methanol 2/1 (750 ml) was added 1N
aqueous LiOH solution (600 ml). The reaction mixture
was stirred for 14 h at ambient temperature and
concentrated under reduced pressure. The residue was
dissolved in 1N HCl/ice water 1/1 and ethyl acetate,
the layers were separated and the aqueous layer was
extracted with ethyl acetate. The combined organic
layers were washed with ice water/brine 1/1, dried
over sodium sulfate and the solvent was evaporated in
vacuo to give the title compound (3 mg, 7 mmol, 68%)
as brown crystals. MS: 412.2 (M-H) . Example 2 al
5-(4-Chloro-phenyl)-2,4-dimethyl-2H-pyrazole-3-carboxy
lic acid ethyl ester and 5- (4-chloro-pheny
-l,4-dimethyl-lH-pyrazole-3-carboxylic acid ethyl
ester
5-(4-Chloro-phenyl)-4-methyl-lH-pyrazole-3-carboxylic
acid ethyl ester (58 mg, 0.22 mmol; PCT Int. Appl.
(1997), WO 9721682 Al) was added to a solution of KOH
(15 mg, 0.27 mmol) in absolute ethanol (1.6 ml). The
solution was stirred at ambient temperature for 15
min. Methyl iodide (30 ml, 0.44 mmol) was added and
the reaction solution was heated under reflux for 2 h.
The solvent was removed under reduced pressure and the
residue dissolved in brine/ice water 1/1 and ethyl
acetate. The layers were separated and the aqueous
layer was extracted two times with ethyl acetate. The
combined organic layers were washed with brine and
dried over sodium sulfate. Thesolvent was removed
under reduced pressure and the residue purified by
column chromatography (silica gel, heptane/ AcOEt) to
give 29 mg (0.1 mmol, 47 %) 5-(4-chlorophenyl)-
2,4-dimethyl-2H-pyrazole-3-carboxylic acid ethyl ester
as colorless crystals and 22 mg (0.08 mmol, 36 %)
5-(4-chloro-phenyl)-l,4-dimethyl-lH-pyrazole-3-carboxy
lic acid ethyl ester as colorless crystals.
5-(4-chloro-phenyl)-2,4-dimethyl-2H-pyrazole-3-carboxy
lic acid ethyl ester: MS: 279.0 (M+H) +.
5-(4-chloro-phenyl)-l,4-dimethyl-lH-pyrazole-3-carboxy
lic acid ethyl ester: MS: 279.0 (M+H) +. bi
[5-(4-Chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-y
-methanol In analogy to the procedure described for
example 1 a], 5-(4-chloro-phenyl)-2,4-
dimethyl-2H-pyrazole-3-carboxylic acid ethyl ester was
reduced with lithium aluminium hydride to give
[5-(4-chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-yl]-met
hanol as colorless crystals. MS: 236.9 (M+H) +. el
5-Chloromethyl-3-(4-chloro-phenyl)-l,4-dimethyl-lH-pyr
azole In analogy to the procedure described for
example 1 b], [5-(4-chloro-phenyl)-2,4- 



dimethyl-2H-pyrazol-3-yl]-methanol was reacted with
thionyl chloride for 20 min at 0 0C to give
5-chloromethyl-3-(4-chloro-phenyl)-l,4-dimethyl-lH-pyr
azole as yellow oil. MS: 255.1 (M+H) +. dl
[6-(tert-Butyl-dimethyl-silanyloxy)-indol-l-y -acetic
acid ethyl ester To an ice cold solution
of6-(tert-butyl-dimethyl-silanyloxy)-lH-indole (I g,
4.04 mmol) and cesium carbonate (1.45 g, 4.45 mmol) in
DMF (10 ml) under an argon atmosphere was added
bromo-acetic acid ethyl ester (490 ml, 4.45 mmol). The
mixture was naturally warmed to room temperature,
stirred for 14 h, poured onto 1N HCl/ice water 1/1 and
extracted two times with ethyl acetate. The combined
organic layers were washed with water and dried over
sodium sulfate. The solvent was removed under reduced
pressure and the residue purified by column
chromatography (silica gel, heptane/ AcOEt) to give
1.2 g (3.6 mmol, 89 %) of the title compound as yellow
oil. MS: 334.3 (M+H) +.el (6-Hvdroxy-indol-l-vD-acetic
acid ethyl ester To an ice cold solution of
[6-(tert-butyl-dimethyl-silanyloxy)-indol-l-yl]-acetic
acid ethyl ester (1.15 g, 3.45 mmol) in THF (11.5 ml)
was added a 1M solution of tetrabutylammonium fluoride
in THF (3.45 ml, 3.45 mmol) within 15 min. The
reaction mixture was stirred for 1 h at ambient
temperature, poured onto 1N HCl/ice water 1/1 and
extracted two times with ethyl acetate. The combined
organic layers were washed with brine/ice water 1/1
and dried over sodium sulfate. The solvent was removed
under reduced pressure and the residue purified by
column chromatography (silica gel, heptane/ AcOEt) to
give 590 mg (2.7 mmol, 78 %) of the title compound as
colorless crystals. MS: 219.0 (M)+, 146.0. fl
{6-[5-(4-Chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-ylme
thoxyl-indol-l-yl}-acetic acid ethyl ester In analogy
to the procedure described for example 1 e],
(6-hydroxy-indol-l-yl)-acetic acid ethyl ester was
reacted with
5-chloromethyl-3-(4-chloro-phenyl)-l,4-dimethyl-lHpyra
zole in the presence of cesium carbonate and potassium
iodide in acetone to give {6-
[5-(4-chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-ylmetho
xy]-indol-l-yl}-acetic acid ethyl ester as yellow
crystals. MS: 438.1 (M+H) +. gl
{6-[5-(4-Chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-ylme
thoxy1-indol-l-yll-acetic acid In analogy to the
procedure described for example 1 f],
{6-[5-(4-chloro-phenyl)-2,4-
dimethyl-2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic
acid ethyl ester was treated with LiOH to obtain
{6-[5-(4-chloro-phenyl)-2,4-dimethyl-2H-pyrazol-3-ylme
thoxy]-indol- 1-gl}-acetic acid as colorless crystals.
MS: 410.3 (M+H) +.Example 3 ai
2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazole-3-ca
rboxylic acid ethyl ester and
l-methyl-5-(4-trifluoromethyl-phenyl)-lH-pyrazole-3-ca
rboxylic acid ethyl ester In analogy to the procedure
described for example 2 a],
5-(4-trifluoromethyl-phenyl)- lH-pyrazole-3-carboxylic
acid ethyl ester (PCT Int. Appl. (2003), WO 2004000785
A2) was reacted with methyl iodide in the presence of
potassium hydroxide to give 2-methyl-
5-(4-trifluoromethyl-phenyl)-2H-pyrazole-3-carboxylic
acid ethyl ester and l-methyl-5-
(4-trifluoromethyl-phenyl)-lH-pyrazole-3-carboxylic
acid ethyl ester, both as colorless crystals.
2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazole-3-ca
rboxylic acid ethyl ester: MS: 299.2 (M+H) +.
l-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazole-3-ca
rboxylic acid ethyl ester:_MS: 299.2 (M+H) +. bi
[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
1 -methanol In analogy to the procedure described for
example 1 a], 2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazole-3-carboxylic acid ethyl ester was reduced
with lithium aluminium hydride to give
[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
] -methanol as white crystals. MS: 243.1 (M+H) +. cl
{6-[2-Methyl-5-(4-trifluoromethyl-phenyl
')-2H-pyrazol-3-ylmethoxy1-indol-l-yllacetic acid
ethyl ester To an ice cold solution of
(d-hydroxy-indol-l-yl)-acetic acid ethyl ester (35 mg,
160 mmol; example 2 e]),
[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
]- methanol (41 mg, 160 mmol) and tributylphosphine
(50 ml, 19 mmol) in tetrahydrofuran (3.5 ml) was added
N,N,N\N'-tetramethyl azodicarboxamide (33 mg, 19
mmol). The cooling bath was removed and stirring
continued for 14 h. The mixture was filtered over
celite and the solvent removed under reduced pressure
to give a brown oil which was purified by column
chromatography (silica gel, heptane/ AcOEt) to obtain
22 mg (50 mmol, 30 %) of the title compound as
colorless oil. MS: 458.3 (M+H) +.di
{6-[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3
-ylmethoxyl-indol-l-yllacetic acid In analogy to the
procedure described for example 1 f],
{6-[2-methyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-indol-
l-yl}-acetic acid ethyl ester was treated with LiOH to
obtain
{6-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3
- ylmethoxy]-indol-l-yl} -acetic acid as brown
crystals. MS: 428.5 (M-H) . Example 4 al
3-(4-Chloro-benzoyl)-2-oxo-pentanoic acid ethyl ester
Under anhydrous conditions, a solution of potassium
t-butoxide (292 mg, 2.6 mmol) in diethyl ether (100
ml) was cooled to -78 0C and stirred for 10 min under
an argon atmosphere. Commercial 2 M LDA in
heptane/THF/ ethyl benzene (13 ml, 26 mmol) was added
by syringe and the mixture stirred for 15 min.
4-Chlorobutyrophenone (5 g, 26 mmol) in diethyl ether
(35 ml) was added dropwise over 30 min with stirring.
After a further 30 min, diethyl oxalate (3.53 ml, 26
mmol) was added in one portion. The cooling bath was
removed and the reaction stirred for 2.5 h after
reaching ambient temperature. After standing 3 days,
the precipitated brown solid was filtered. The solid
was partitioned between 1M HCl and ethyl acetate. The
aqueous layer was extracted two times with ethyl
acetate, the combined extracts were washed with brine
and dried over sodium sulfate. Evaporation of the
solid gave 740 mg (4.6 mmol, 18 %) of the title
compound as orange oil. bl
5-(4-Chloro-phenyl)-4-ethyl-lH-pyrazole-3-carboxylic
acid ethyl ester Hydrazine monohydrate (0.13 ml, 3
mmol) was added at ambient temperature to a solution
of3-(4-chloro-benzoyl)-2-oxo-pentanoic acid ethyl
ester (740 mg, 3 mmol) in ethanol (4 ml) under an
argon atmosphere. The solution was stirred for 8 h at
reflux temperature, the solvent was removed under
reduced pressure and the residue partitioned between
1M HCl/ice water and ethyl acetate. The aqueous layer
was extracted two times with ethyl acetate, the
combined extracts were washed with brine (3 times) and
dried over sodium sulfate. Removal of the solvent
under reduced pressure left an orange oil which was
purified by column chromatography (silica gel,
heptane/ AcOEt) to give 355 mg (1.27 mmol, 49 %) of
the title compound as yellow crystals. MS: 278.1 (M+H)
+.d
5-(4-Chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazole-3-car
boxylic acid ethyl ester and 5-(4-chloro-phenv
-4-ethyl-l-methyl-lH-pyrazole-3-carboxylic acid ethyl
ester In analogy to the procedure described for
example 2 a], 5-(4-chloro-phenyl)-4-ethyl-lHpyrazole-
3-carboxylic acid ethyl ester was reacted with methyl
iodide in the presence of potassium hydroxide to to
give
5-(4-chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazole-3-
carboxylic acid ethyl ester as yellow crystals and
5-(4-chloro-phenyl)-4-ethyl-l-methyllH-
pyrazole-3-carboxylic acid ethyl ester as yellow oil.
5-(4-chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazole-3-car
boxylic acid ethyl ester: MS: 293.0 (M+H) +.
5-(4-chloro-phenyl)-4-ethyl-l-methyl-lH-pyrazole-3-car
boxylic acid ethyl ester: MS: 332.3 (M+K)+. di
[5-(4-Chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazol-3-y
-methanol In analogy to the procedure described for
example 1 a], 5-(4-chloro-phenyl)-4-ethyl-2-
methyl-2H-pyrazole-3-carboxylic acid ethyl ester was
reduced with lithium aluminium hydride to give
[5-(4-chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazol-3-yl]
-methanol as colorless crystals. MS: 251.0 (M+H) +. el
{6-[5-(4-Chloro-phenyl
')-4-ethyl-2-methyl-2H-pyrazol-3-ylmethoxyl-indol-l-yl
}- acetic acid tert-butyl ester In analogy to the
procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid tert-butyl ester
(example 1 d]) was reacted with
[5-(4-chloro-phenyl)-4-ethyl-2-
methyl-2H-pyrazol-3-yl]-methanol in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[5-(4-chloro-phenyl)-4-ethyl-2-
methyl-2H-pyrazol-3-ylrnethoxy]-indol-l-yl} -acetic
acid tert-butyl ester as colorless oil. MS: 480.3
(M+H) +. fi
{6-[5-(4-Chloro-phenylV4-ethyl-2-methyl-2H-pyrazol-3-y
lmethoxyl-indol-l-yl}- acetic acid In analogy to the
procedure described for example 1 f],
{6-[5-(4-chloro-phenyl)-4-ethyl-
2-methyl-2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic
acid tert-butyl ester was treated with LiOH to obtain
{6-[5-(4-chloro-phenyl)-4-ethyl-2-methyl-2H-pyrazol-3-
ylmethoxy]-indol-l-yl}-acetic acid as brown
crystals.MS:422.1 (M-H) . Example 5 al
5-(4-Chloro-phenyl)-2-methyl-2H-pyrazole-3-carboxylic
acid ethyl ester and 5-(4- chloro-pheny - l -methyl-
lH-pyrazole-3-carboxylic acid ethyl ester In analogy
to the procedure described for example 2 a],
5-(4-chloro-phenyl)-lHpyrazole- 3-carboxylic acid
ethyl ester (T. van Herk et al., / . Med. Chem. 2003,
46, 3945- 3951) was reacted with methyl iodide in the
presence of potassium hydroxide to to give
5-(4-chloro-phenyl)-2-methyl-2H-pyrazole-3-carboxylic
acid ethyl ester as colorless crystals and
5-(4-chloro-phenyl)-l-methyl-lH-pyrazole-3-carboxylic
acid ethyl ester as colorless oil.
5-(4-chloro-phenyl)-2-rnethyl-2H-pyrazole-3-carboxylic
acid ethyl ester: MS: 265.0 (M+H) +.
5-(4-chloro-phenyl)-l-methyl-lH-pyrazole-3-carboxylic
acid ethyl ester: MS: 265.0 (M+H) +. b l
[5-(4-Chloro-phenyl)-2-methyl-2H-pyrazol-3-yl]
-methanol In analogy to the procedure described for
example 1 a], 5-(4-chloro-phenyl)-2-methyl- 



2H-pyrazole-3-carboxylic acid ethyl ester was reduced
with lithium aluminium hydride to give
[5-(4-chloro-phenyl)-2-methyl-2H-pyrazol-3-yl]-methano
l as colorless crystals. MS: 223.2 (M+H) +. cl
{6-[5-(4-Chloro-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
yl-indol-l-yl}-acetic acid tert-butyl ester In analogy
to the procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid tert-butyl ester
(example 1 d]) was reacted with
[5-(4-chloro-phenyl)-2-methyl-2Hpyrazol- 3-yl]
-methanol in the presence of N,N,N',N'-tetramethyl
azodicarboxamide and tributylphosphine to give
{6-[5-(4-chloro-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
y]- indol-l-yl}-acetic acid tert-butyl ester as
colorless oil. MS: 452.3 (M+H) +. dl
f6-[5-(4-Chloro-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
yl-indol-l-yU-acetic acid In analogy to the procedure
described for example 1 f], {6-[5-(4-chloro-phenyl)-2-
methyl-2H-pyrazol-3-ylmethoxy] -indol-1-yl}-acetic
acid tert-butyl ester was treated withLiOH to obtain
{6-[5-(4-chloro-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
y]-indol-lyl}- acetic acid as off-white crystals. MS:
394.1 (M-H) . Example 6 al [5-(4-Chloro-pheny
-l-methyl-lH-pyrazol-3-yll -methanol In analogy to the
procedure described for example 1 a],
5-(4-chloro-phenyl)-l-methyllH- pyrazole-3-carboxylic
acid ethyl ester was reduced with lithium aluminium
hydride to give [5-(4-chloro-phenyl)-l -methyl-
lH-pyrazol-3-yl] -methanol as white solid. bl
{5-[5-(4-Chloro-phenyl)-l-methyl-lH-pyrazol-3-ylmethox
y1-indol-l-yl}-acetic acid tert-butyl ester In analogy
to the procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid tert-butyl ester
(example 1 d]) was reacted with
[5-(4-chloro-phenyl)-l-methyl-lHpyrazol- 3-yl]
-methanol in the presence ofN,N,N',N'-tetramethyl
azodicarboxamide and tributylphosphine to give
{5-[5-(4-chloro-phenyl)-l-methyl-lH-pyrazol-3-ylmethox
y]- indol-1-yl}- acetic acid tert-butyl ester as
colorless solid. MS: 452.3 (M+H) +. el
{5-[5-(4-Chloro-phenyl)-l-methyl-lH-pyrazol-3-ylmethox
y]-indol-l-vU-acetic acid In analogy to the procedure
described for example 1 f],
{5-[5-(4-chloro-phenyl)-lmethyl-
lH-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid
tert-butyl ester was treated with LiOH to obtain
{5-[5-(4-chloro-phenyl)-l-methyl-lH-pyrazol-3-ylmethox
y]-indol-lyl}- acetic acid as colorless solid. MS:
396.1 (M+H) +. Example 7 al
2-Ethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazole-3-car
boxylic acid ethyl ester In analogy to the procedure
described for example 2 a],
5-(4-trifluoromethyl-phenyl)- lH-py
tazole-3-carboxylic acid ethyl ester (PCT Int. Appl.
(2003),WO 2004000785 A2) was reacted with ethyl iodide
in the presence of potassium hydroxide to to give
2-ethyl-5-
(4-trifluoromethyl-phenyl)-2H-pyrazole-3-carboxylic
acid ethyl ester as colorless crystals.bl
[2-Ethyl-5-(4-trifluoromethyl-phenvD-2H-pyrazol-3-yl1-
methanol In analogy to the procedure described for
example 1 a], 2-ethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazole-3-carboxylic acid ethyl ester was reduced
with lithium aluminium hydride to give
[2-ethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl]
-methanol as colorless crystals. MS: 271.1 (M+H) +. cl
{6-[2-Ethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
ylmethoxyl-indol-l-yl}-acetic acid tert-butyl ester In
analogy to the procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid tert-butyl ester
(example 1 d]) was reacted with
[2-ethyl-5-(4-trifluorornethylphenyl)-
2H-pyrazol-3-yl] -methanol in the presence
ofN,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[2-ethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid
tert-butyl ester as colorless oil. MS: 500.4 (M+H) +.
dl
{6-[2-Ethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
ylmethoxy1-indol-l-yllacetic acid In analogy to the
procedure described for example 1 f],
{6-[2-ethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid
tert-butyl ester was treated with LiOH to obtain
{6-[2-ethyl-5-(4-trifiuoromethyl-phenyl)-2H-pyrazol-3-
ylmethoxy] -indol-1-yl}-acetic acid as yellow
crystals. MS: 442.3 (M-H) . Example 8 al
5-(tert-Butyl-dimethyl-silanyloxymethyl)-l-methyl-3-(4
-trifluoromethyl-pheny -lHpyrazole
tert-Butylchlorodimethylsilane (32 mg, 0.21 mmol) was
added to an ice-cooled solution of
[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
] -methanol (50 mg, 0.2 mmol; example 3 b]) and
imidazole (15 mg, 0.22 mmol) in DMF (0.5 ml) under an
argon atmosphere. After stirring at ambient
temperature for 14 h, the mixture was quenched with
ice water (5 ml) and extracted two times with ethyl
acetate. The combined extracts were washed with ice
water and brine and dried over sodium sulfate. Removal
of the solvent under reduced pressure left yellow
crystals which were purified by columnchromatography
(silica gel, heptane/AcOEt) to give 55 mg (0.15 mmol,
76 %) of the title compound as colorless crystals. MS:
371.3 (M+H) +. bi
4-Bromo-5-(tert-butyl-dimethyl-silanyloxyrnethyl)-l-me
thyl-3-(4-trifluorornethylphenyl) -1H-pyrazole A
solution of
5-(tert-butyl-dimethyl-silanyloxymethyl)-l-methyl-3-(4
-trifluoromethylphenyl)- lH-pyrazole (162 mg, 437
mmol) in dichloromethane (1.7 ml) was added within 10
min to a mixture of bromine (20 ml, 480 mmol) and
sodium carbonate (93 mg, 880 mmol) in dichloromethane
(4.3 ml) at 0 0C under an argon atmosphere. After
stirring at 0 to 5 0C for 1 h and then at ambient
temperature for 1 h, the mixture was quenched with
water (5 ml) and extracted two times with
dichloromethane. The combined extracts were washed
with aqueous saturated NaHSO solution and brine/ice
water 1/1 and dried over sodium sulfate. Removal of
the solvent under reduced pressure left off-white
crystals which were purified by column chromatography
(silica gel, heptane/ AcOEt) to give 90 mg (0.2 mmol,
46 %) of the title compound as colorless crystals. cl
f4-Bromo-2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyra
zol-3-y -methanol In analogy to the procedure
described for example 2 e],
4-bromo-5-(tert-butyl-dimethylsilanyloxymethyl)-
l-methyl-3-(4-trifluoromethyl-phenyl)-lH-pyrazole was
treated with tetrabutylammonium fluoride in THF to
yield [4-bromo-2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl] -methanol as yellow oil. MS: 335.1
(M+H) +. dl
{6-[4-Bromo-2-methyl-5-(4-trifluoromethyl-phenyl)-2H-p
yrazol-3-ylmethoxylindol- 1-vU-acetic acid ethyl ester
In analogy to the procedure described for example 3
c], (6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
[4-bromo-2-methyl-5-(4-
trifIuoromethyl-phenyl)-2H-pyrazol-3-yl] -methanol in
the presence of N,N,N',N'- tetramethyl
azodicarboxamide and tributylphosphine to give
{6-[4-bromo-2-methyl-5-
(4-trifluoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-ind
ol-l-yl}-acetic acid ethyl ester as colorless
crystals. MS: 536.3 (M+H) +.el
{6-[4-Bromo-2-methyl-5-(4-trifluoromethyl-phenyl)-2H-p
yrazol-3-ylmethoxylindol- 1-vU -acetic acid In analogy
to the procedure described for example 1 f],
{6-[4-bromo-2-methyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-indol-
l-yl}-acetic acid ethyl ester was treated with LiOH to
obtain
{6-[4-bromo-2-methyl-5-(4-trifluoromethyl-phenyl)-2Hpy
razol- 3-ylmethoxy]-indol-l-yl} -acetic acid as
colorless crystals. MS: 508.2 (M-H) . Example 9 a]
5-Chloromethyl-l-methyl-3-(4-trifluoromethyl-phenyl)-l
H-pyrazole In analogy to the procedure described for
example 1 b], [2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl]-methanol (example 3 b]) was reacted
with thionyl chloride in chloroform to yield
5-chloromethyl-l-methyl-3-(4-trifluoromethyl-phenyl)-l
H-pyrazole as yellow oil. b l
[2-Methyl-5-(4-trifluoromemyl-phenyl)-2H-pyrazol-3-yl1
-acetonitrile Tetrabutylammonium cyanide (1.96 g, 7
mmol) was added to a solution of 5-
chloromethyl-l-methyl-3-(4-trifluoromethyl-phenyl)-lH-
pyrazole (1.54 g, 6 mmol) in acetonitrile (35 ml). The
solution was stirred at ambient temperature for 16 h,
saturated aqueous sodium bicarbonate solution/ice
water 1/1 and ethyl acetate were added and the layers
were separated. The aqueous layer was extracted with
ethyl acetate, the combined organic layers were washed
with ice water/brine 1/1, dried over sodium sulfate
and the solvent was evaporated in vacuo to give an
orange oil which was purified by column chromatography
(silica gel, n-heptane/ AcOEt) to yield 267 mg (1
mmol, 18 %) of the title compound as yellow crystals.
MS: 266.0 (M+H) +. ci
[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
l -acetic acid A mixture of
[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
] -acetonitrile (267 mg, 1 mmol), sodium hydroxide
(403 mg, 10 mmol), water (4 ml) and ethanol (4 ml) was
stirred vigorously at 85 0C for 14 h. The reaction
mixture was poured onto crushed ice and aqueous HCl
and extracted three times with ethyl acetate. The
combined extracts were washed with water and brine,
and dried over anhydrous sodium sulfate. Evaporation
of the solvent under reduced pressure gave 286 mg (1
mmol, quant.) of the title compound as off-white
crystals.MS: 283.1 (M-H) . dl
2-[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
yl1-ethanol A solution of
[2-methyl-5~(4-trifluoromethyl-phenyl)-2H-pyrazol-3-yl
] -acetic acid (286 mg, 1 mmol) in tetrahydrofuran (4
ml) was treated at 0 0C with a 1M solution of BH3*THF
in tetrahydrofuran (2.5 ml, 3 mmol). The cooling bath
was removed and the reaction mixture stirred at
ambient temperature for 16 h. Careful quenching with
MeOH and ice water, twofold extraction with AcOEt,
washing with ice water/brine 1/1, drying over
magnesium sulfate, and evaporation of the solvent left
a crude product which was refluxed for 30 min in MeOH
to liberate quantitatively the free alcohol. The
solvent was evaporated in vacuo to yield 273 mg (1
mmol, quant.) of the title compound as colorless
crystals. MS: 271.1 (M+H) +. el
(6-{2-[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yll-ethoxy}-indol-l-yl)- 



acetic acid ethyl ester In analogy to the procedure
described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
2-[2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl]-ethanol in the presence
ofdi-tert-butyl azodicarboxylate and
triphenylphosphine to give
(6-{2-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3- yl]-ethoxy}-indol-l-yl)-acetic acid ethyl ester
as colorless crystals. MS: 472.1 (M+H) +. fl
(6-{2-f2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-y -ethoxy}-indol-l-yl)- acetic acid In analogy to
the procedure described in example 1 f],
(6-{2-[2-methyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-yl]-ethoxy}-indol
-l-yl)-acetic acid ethyl ester was treated with LiOH
to obtain (6-{2-
[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-
3-yl]-ethoxy}-indol-l-yl)-acetic acid as yellow
crystals. MS: 442.4 (M-H) .Example 10 a]
5-(tert-Butyl-dimethyl-silanyloxymethyl)-L4-dimethyl-3
-(4-trifluoromethyl-phenyl ')- lH-pyrazole A 1.5M
solution oftert-butyllithium in pentane (0.5 ml, 748
mmol) was added dropwise to a solution of
4-bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-l-met
hyl-3-(4- trifluoromethyl-phenyl)-lH-pyrazole (280 mg,
623 mmol; example 8 b]) in THF (2 ml) at -78 0C under
an argon atmosphere. After 15 min methyl iodide (177
mg, 1.2mmol) was added at -78 0C. The reaction mixture
was stirred for another 30 min at -78 0C and then for
2 h at RT. After quenching with saturated aqueous
NaHCO solution the reaction mixture was partitioned
between tert-butyl methyl ether and water. The ether
phase was dried over sodium sulfate and concentrated
in vacuo to give 240 mg (620 mmol, quant.)
5-(tert-butyl-dimethyl-silanyloxymethyl)-l,4-dimethyl-
3-(4-trifluoromethyl-phenyl)- lH-pyrazole as yellow
oil which was used in the next step without further
purification. bl
[2,4-Dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-
3-yll -methanol In analogy to the procedure described
for example 2 e],
5-(tert-butyl-dimethylsilanyloxymethyl)-
l,4-dimethyl-3-(4-trifluoromethyl-phenyl)-lH-pyrazole
was treated with tetrabutylammonium fluoride in THF to
yield [2,4-dimethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl] -methanol as yellow oil. MS: 271.1
(M+H) +. cl
16-[2,4-Dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyraz
ol-3-ylmethoxyl -indol-1- yll-acetic acid ethyl ester
In analogy to the procedure described for example 3
c], (6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
[2,4-dimethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl] -methanol in the presence
ofN,N,N\N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[2,4-dimethyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid ethyl
ester as yellow oil. dl
{6-[2,4-Dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyraz
ol-3-ylmethoxy1-indol-lyU- acetic acid In analogy to
the procedure described for example 1 f],
{6-[2,4-dimethyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-indol-
l-yl}-acetic acid ethyl ester was treated with LiOH to
obtain
{6-[2,4-dimethyl-5-(4-trifluoromethyl-phenyl)-2H-pyraz
ol- 3-ylmethoxy]-indol-l-yl}-acetic acid as yellow
solid.MS: 442.2 (M-H) . Example 11 a]
(Z)-2-Hydroxy-4-oxo-4-(4-trifluoromethoxy-phenyl)-but-
2-enoic acid ethyl ester A solution of
l-(4-trifluoromethoxy-phenyl)-ethanone (5 g, 24 mmol)
and diethyl oxalate (3.25 ml, 24 mmol) in ethanol (5
ml) was added within 20 min to an ice cooled solution
of metallic sodium (552 mg, 24 mmol) in ethanol (15
ml) under an argon atmosphere. The cooling bath was
removed and the reaction stirred 30 min after reaching
ambient temperature. After standing 14 h, the
precipitated yellow solid was filtered. The solid was
partitioned between 1M HCl/ice water 1/1 and tert
butyl methyl ether. The aqueous layer was extracted
two times with tert butyl methyl ether, the combined
extracts were washed with brine/ice water 1/1 and
dried over sodium sulfate. Evaporation of the solid
gave 7.2 g (23.8 mmol, 99 %) of the title compound as
orange crystals. MS: 305.0 (M+H) +. bi
5-(4-Trifluoromethoxy-phenyl)-lH-pyrazole-3-carboxylic
acid ethyl ester In analogy to the procedure described
for example 4 b], (Z)-2-hydroxy-4-oxo-4-(4-
trifluoromethoxy-phenyl)-but-2-enoic acid ethyl ester
was reacted with hydrazine monohydrate in ethanol
under reflux conditions to give
5-(4-trifluoromethoxy-phenyl)-
lH-pyrazole-3-carboxylic acid ethyl ester as yellow
crystals. MS: 301.0 (M+H) +. cl
2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazole-3-c
arboxylic acid ethyl ester and
l-methyl-5-(4-trifluoromethoxy-phenyl)-lH-pyrazole-3-c
arboxylic acid ethyl ester In analogy to the procedure
described for example 2 a],
5-(4-trifluoromethoxy-phenyl)-
lH-pyrazole-3-carboxylic acid ethyl ester was reacted
with methyl iodide in the presence of potassium
hydroxide to to give
2-methyl-5-(4-trifluorornethoxy-phenyl)-2Hpyrazole-
3-carboxylic acid ethyl ester as white crystals and
l-methyl-5-(4-
trifluoromethoxy-phenyl)-lH-pyrazole-3-carboxylic acid
ethyl ester as yellow oil.
2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazole-3-c
arboxylic acid ethyl ester: MS: 315.0 (M+H) +.dl
[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-y
ll -methanol In analogy to the procedure described for
example 1 a], 2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazole-3-carboxylic acid ethyl ester was reduced
with lithium aluminium hydride to give
[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-y
l]-methanol as white crystals. MS: 273.1 (M+H) +. el
{6-[2-Methyl-5-(4-trifluoromethoxy-phenyl
')-2H-pyrazol-3-ylmethoxyl-indol-l-yl}- acetic acid
ethyl ester In analogy to the procedure described for
example 3 c], (6-hydroxy-indol-l-yl)-acetic acid ethyl
ester (example 2 ej) was reacted with
[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-yl]-methanol in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[2-methyl-5-(4-trifluoromethoxyphenyl)- 2H-py
tazol-3-ylmethoxy]-indol-l-yl}-acetic acid ethyl ester
as yellow crystals. MS: 474.0 (M+H) +. fl
{6-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxyl-indol-l-yUacetic acid In analogy to the
procedure described for example 1 f],
{6-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid ethyl ester was treated with LiOH
to obtain
{6-[2-methyl-5-(4-trifiuoromethoxy-phenyl)-2Hpyrazol-
3-ylmethoxy] -indol- 1-yl}-acetic acid as off-white
crystals. MS: 495.3 (M+H) +. Example 12 al
5-(tert-Butyl-dimethyl-silanylox\0-lH-indoIe A
solution of 5-hydroxy- indole (5 g, 38 mmol),
tert-butyldimethylsilyl chloride (6.13 g, 39.4 mmol)
and imidazole (5.37 g, 68.1 mmol) in DMF (50 ml) was
stirred for 20 h at RT. Diethyl ether was added and
the mixture was washed wih IN HCl and water. The
organic layer was dried over sodium sulfate and
concentrated under reduced pressure to give 9.4 g (38
mmol, quant.)
5-(tert-butyl-dimethyl-silanyloxy)-lH-indole. MS:
248.1 (M+H) +.bl
[5-(tert-Butyl-dimethyl-silanyloxy)-indol-l-yll-acetic
acid ethyl ester A suspension of
5-(tert-butyl-dimethyl-silanyloxy)-lH-indole (9.2 g,
37.2 mmol), ethyl bromoacetate (4.79 ml, 40.9 mmol)
and cesium carbonate (36.4 g, 111.5 mmol) in DMF (140
ml) was stirred for 3 h at RT. Diethyl ether was added
and the mixture was washed with IN HCl and water, and
dried over sodium sulfate. The ether phase was
concentrated under reduced pressure to give 12.9 g
(quant.) of [5-(tert-butyl-dimethyl-silanyloxy)-
indol-1-yl]-acetic acid ethyl ester which was used in
the next step without further purification. MS: 334.1
(M+H) +. el (5-Hydroxy-indol-l-yD-acetic acid ethyl
ester To an ice cold solution of
[5-(tert-butyl-dimethyl-silanyloxy)-indol-l-yl]-acetic
acid ethyl ester (12.9 g, 38.7 mmol) in THF (130 ml)
was added tetrabutylammonium fluoride hydrate (12.5 g,
38.7 mmol). The reaction mixture was stirred for 1h at
RT, diluted with diethyl ether and washed with IN HCl
and water. Evaporation of the solvent under reduced
pressure gave 7.07 g (32.2 mmol, 83 %)
(5-hydroxy-indol-1-yl)- acetic acid ethyl ester. MS:
220.1 (M+H) +. dl
{5-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxyl-indol-l-yUacetic acid ethyl ester In
analogy to the procedure described for example 3 c],
(5-hydroxy-indol-l-yl)-acetic acid ethyl ester was
reacted with
[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-yl]-methanol in the presence ofN,N,N',N'-tetramethyl
azodicarboxamide and tributylphosphine to give
{5-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3- ylmethoxy]-indol-l-yl} -acetic acid ethyl ester as
colorless oil. MS: 474.0 (M+H) +. el
{5-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy1-indol-l-yllacetic acid In analogy to the
procedure described for example 1 f],
{5-[2-methyl-5-(4- trifluoromethoxy-phenyl)-2H-py
tazol-3-ylmethoxy]-indol-l-yl} -acetic acid ethyl
ester was treated with LiOH to obtain
{5-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2Hpyrazol-
3-ylmethoxy]-indol-l-yl}-acetic acid as yellow
foam.MS: 446.0 (M+H) +. Example 13 al 2-(2,2
2-Trifluoro-ethy -5-(4-t pfluoromethyl-phenyl
)-2H-pyrazole-3-carboxylic acid ethyl ester Sodium
hydride (55 % dispersion in mineral oil, 203 mg, 5
mmol) was added to an ice cooled solution of
5-(4-trifluoromethyl-phenyl)-lH-py tazole-3-carboxylic
acid ethyl ester (1 g, 4 mmol; PCT Int. Appl.
(2003),WO 2004000785A2) in DMF (60 ml) under an argon
atmosphere. The solution was stirred for 10 min at 0 C
and for 40 min at ambient temperature.
Trifluoroethyltriflate (1.07 g, 5 mmol) was added and
the mixture was stirred for 3 h at ambient
temperature. The solution was cooled to 0 0C, 1N
HCl/ice water 1/2 and dichloromethane were added. The
aqueous layer was extracted two times with
dichloromethane, the combined extracts were washed
with brine/ice water 1/1 and dried over sodium
sulfate. Evaporation of the solvent under reduced
pressure gave yellow 



crystals which were purified by column chromatography
(silica gel, n-heptane/ AcOEt) to yield 833 mg (2.27
mmol, 65 %) of the title compound as colorless
crystals. bi
[2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluoromethyl-phenyl
)-2H-pyrazol-3-vn -methanol In analogy to the
procedure described for example 1 a],
2-(2,2,2-trifiuoro-ethyl)-5-(4-
trifluoromethyl-phenyl)-2H-py tazole-3-carboxylic acid
ethyl ester was reduced with lithium aluminium hydride
to give
[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethylphenyl)
- 2H-pyrazol-3-yl] -methanol as colorless crystals.
MS: 324.0 (M)+. cl
{6-[2-(2,2,2-Trifluoro-ethylV5-(4-trifluoromethyl-phen
yl ')-2H-pyrazol-3-ylmethoxylindol- l-yll -acetic acid
ethyl ester In analogy to the procedure described for
example 3 c], (6-hydroxy-indol-l-yl)-acetic acid ethyl
ester (example 2 e]) was reacted with
[2-(2>2,2-trifluoro-ethyl)-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-yl]-methanol in
the presence ofN,N,N',N'- tetramethyl azodicarboxamide
and tributylphosphine to give
{6-[2-(2,2,2-trifluoroethyl)-
5-(4-trifiuoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-i
ndol-l-yl} -acetic acid ethyl ester as colorless oil.
MS: 526.0 (M+H) +.dl
{6-r2-(2,2,2-Trifluoro-ethyl1-5-(4-trifluoromethyl-phe
nyl ')-2H-pyrazol-3- ylmethoxyl-indol-l-yl}-acetic
acid In analogy to the procedure described for example
1 f], {6-[2-(2,2,2-trifluoro-ethyl)-5-
(4-trifluoromethyl-phenyl)-2H-pyrazol-3-ylmethoxy]-ind
ol-l-yl}-acetic acid ethyl ester was treated with LiOH
to obtain
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethylphen
yl)- 2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid
as off-white crystals. MS: 498.3 (M+H) +. Example 14
al 6-Benzyloxy-4-methyl-lH-indole-2-carboxyric acid A
2 M solution of potassium hydroxide in ethanol (0.48
ml, 0.97 mmol) was added to a solution
of6-benzyloxy-4-methyl-lH-indole-2-carboxylic acid
ethyl ester (100 mg, 0.32 mmol; PCT Int. Appl.
(2001),WO 2001044186 Al) in ethanol (1 ml). The
mixture was heated at reflux for 1.5 h, acidified with
1N HCl and extracted two times with ethyl acetate. The
combined extracts were washed with brine and dried
over sodium sulfate. Evaporation of the solvent under
reduced pressure gave 90 mg (0.32 mmol, 99 %) of the
title compound as yellow crystals. bl
6-Benzyloxy-4-methyl-lH-indole A suspension
of6-benzyloxy-4-methyl-lH-indole-2-carboxylic acid (28
mg, 0.95 mmol) and copper chromite (19 mg, 0.06 mmol)
in quinoline (1.4 ml) was heated at 230 0C (bath
temp.) for 1.5 h. The mixture was poured onto 2 N
HCl/ice water 1/1 and extracted three times with ethyl
acetate. The combined extracts were washed with
saturated aqueous NaHCO solution and brine and dried
over sodium sulfate. Evaporation of the solvent under
reduced pressure left a black oil which was purified
by column chromatography (silica gel, n-heptane/AcOEt)
to yield 90 mg (0.32 mmol, 34 %) of the title compound
as brown oil. MS: 252.4 (M+H) +. cl
(6-Benzyloxy-4-methyl-indol-l-yl)-acetic acid
tert-butyl ester In analogy to the procedure described
in example 1 c], 6-benzyloxy-4-methyl-lH-indole was
reacted with bromo-acetic acid tert-butyl ester in the
presence of cesium carbonate in DMF to obtain
(6-benzyloxy-4-methyl-indol-l-yl)-acetic acid
tert-butyl ester as yellow oil.MS: 352.1 (M+H) +. dl
(6-Hvdroxy-4-methyl-indol-l-yl)-acetic acid tert-butyl
ester A solution of
(6-benzyloxy-4-methyl-indol-l-yl)-acetic acid
tert-butyl ester (140 mg, 0.4 mmol) in ethanol (14 ml)
was hydrogenated over 10 % palladium on charcoal (14
mg) at ambient temperature for 3 h. The catalyst was
filtered off, the solvent evaporated under reduced
pressure to give 100mg (0.38 mmol, 96 %) of the title
compound as brown oil which was used in the next step
without further purification. MS: 279.3 (M+NH 4)+. el
{4-Methyl-6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H
-pyrazol-3-ylmethoxylindol- 1-yll -acetic acid
tert-butyl ester In analogy to the procedure described
for example 3 c], (6-hydroxy-4-methyl-indol-lyl)-
acetic acid tert-butyl ester was reacted with
[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-yl]-methanol in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give {4-methyl-6-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid tert-butyl ester as colorless
liquid. MS: 516.5 (M+H) +. fl
{4-Methyl-6-f2-methyl-5-(4-trifluoromethoxy-phenyl)-2H
-pyrazol-3-ylmethoxylindol- 1-yll-acetic acid In
analogy to the procedure described for example 1 f],
{4-methyl-6-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid tert-butyl ester was treated with
LiOH to obtain
{4-methyl-6-[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-py tazol-3-ylmethoxy]-indol-l-yl}-acetic acid as
colorless solid. MS: 460.4 (M+H) +. Example 15 al
2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluoromethoxy-phenyl
)-2H-pyrazole-3-carboxylic acid ethyl ester In analogy
to the procedure described for example 13 a],
5-(4-trifluoromethoxy-phenyl)-
lH-pyrazole-3-carboxylic acid ethyl ester (example l i
b]) was reacted with trifluoroethyltriflate to give
2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethoxy-phenyl
)-2Hpyrazole- 3-carboxylic acid ethyl ester as
colorless solid.MS: 382.1 (M)+. bl [2-
2,2,2-Trifluoro-ethyl )-5-(4-trifluoromethoxy-phenyl
')-2H-pyrazol-3-yll-methanol In analogy to the
procedure described for example 1 a],
2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazole-3-carboxylic acid
ethyl ester was reduced with lithium aluminium hydride
to give
[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethoxyphenyl
)- 2H-pyrazol-3-yl]-methanol as colorless solid. MS:
341.0 (M+H) +. c]
{6-r2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluoromethoxy-ph
env -2H-pyrazol-3- ylmethoxyi-indol-1-yll -acetic acid
ethyl ester In analogy to the procedure described for
example 3 c], (6-hydroxy-indol-l-yl) -acetic acid
ethyl ester (example 2 e]) was reacted with
[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-methanol in
the presence of N,N,N',N'- tetramethyl
azodicarboxamide and tributylphosphine to give
{6-[2-(2,2,2-trifluoroethyl)-
5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-
indol-l-yl}-acetic acid ethyl ester as yellow oil. MS:
542.2 (M+H) +. dl
{6-f2-(2,2,2-Trifluoro-ethylV5-f4-trifluoromethoxy-phe
nyl ')-2H-pyrazol-3- ylmethoxyl -indol- 1-yll-acetic
acid In analogy to the procedure described for example
1 f], {6-[2-(2,2,2-trifluoro-ethyl)-5-
(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-in
dol-l-yl}-acetic acid ethyl ester was treated with
LiOH to obtain {6-[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid as brown oil. MS: 514.2 (M+H)
+.Example 16 al
[l-Methyl-5-(4-trifluoromethoxy-phenylV
lH-pyrazol-3-yll -methanol In analogy to the procedure
described for example 1 a],
l-methyl-5-(4-trifluoromethoxyphenyl)-
lH-pyrazole-3-carboxylic acid ethyl ester (example 11
c]) was reduced with lithium aluminium hydride to give
[l-methyl-5-(4-trifluoromethoxy-phenyl)-lHpyrazol-
3-yl]-methanol as brown solid. MS: 273.0 (M+H)+. bi
{6-[l-Methyl-5-(4-trifluoromethoxy-phenyl
')-lH-pyrazol-3-ylmethoxyl-indol-l-yllacetic acid
ethyl ester In analogy to the procedure described for
example 3 c], (-hydroxy-indol-l-yl)-acetic acid ethyl
ester (example 2 e]) was reacted with
[l-methyl-5-(4-trifluoromethoxyphenyl)-
lH-pyrazol-3-yl]-methanol in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[l-methyl-5-(4-trifiuorornethoxyphenyl)-
lH-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid ethyl
ester as colorless solid. MS: 474.4 (M+H)+. cl
{6-[l-Methyl-5-(4-trifluoromethoxy-phenyl)-lH-pyrazol-
3-ylmethoxy1-indol-l-yUacetic acid In analogy to the
procedure described for example 1 f],
{6-[l-methyl-5-(4-
trifluoromethoxy-phenyl)-lH-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid ethyl ester was treated with LiOH
to obtain
{6-[l-methyl-5-(4-trifluoromethoxy-phenyl)-lHpyrazol-
3-ylmethoxy]-indol-l-yl}-acetic acid as colorless
solid. MS: 446.0 (M+H)+. Example 17 al
(Z)-4-(3,4-Dichloro-phenyl)-2-hydroxy-4-oxo-but-2-enoi
c acid ethyl ester In analogy to the procedure
described for example 11 a], l-(3,4-dichloro-phenyl)-
ethanone was reacted with diethyl oxalate in the
presence of metallic sodium to give (Z)-
4-(3,4-dichloro-phenyl)-2-hydroxy-4-oxo-but-2-enoic
acid ethyl ester as off-white solid. MS: 289.0
(M+H)+.bl 5-(3,4-Dichloro-phenv
-2-methyl-2H-pyrazole-3-carboxylic acid ethyl ester
and 5-
^-dichloro-phenvD-l-methyl-lH-pyrazole^-carboxylic
acid ethyl ester In analogy to the procedure described
for example 4 b], (Z)-4-(3,4-dichloro-phenyl)-2-
hydroxy-4-oxo-but-2-enoic acid ethyl ester was reacted
with methylhydrazine in ethanol under reflux
conditions to give
5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazole-3-
carboxylic acid ethyl ester as colorless crystals and
5-(3,4-dichloro-phenyl)-l-methyl-lHpyrazole-
3-carboxylic acid ethyl ester as colorless crystals.
5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazole-3-carboxy
lic acid ethyl ester: MS: 299.1 (M+H) +. el
[5-(3,4-Dichloro-phenyl)-2-methyl-2H-pyrazol-3-yll
-methanol In analogy to the procedure described for
example 1 a], 5-(3,4-dichloro-phenyl)-2-
methyl-2H-pyrazole-3-carboxylic acid ethyl ester was
reduced with lithium aluminium hydride to give
[5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazol-3-yl]
-methanol as white solid. MS: 256.0 (M)+. di
{6-f5-(3,4-Dichloro-phenyl)-2-methyl-2H-pyrazol-3-ylme
thoxy1-indol-l-yl}-acetic acid ethyl ester 



In analogy to the procedure described for example 3
c], (6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
[5-(3,4-dichloro-phenyl)-2-methyl-2Hpyrazol- 3-yl]
-methanol in the presence ofN,N,N',N'-tetramethyl
azodicarboxamide and tributylphosphine to give
{6-[5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazol-3-
ylmethoxy]-indol-l-yl}-acetic acid ethyl ester as
colorless oil. MS: 458.2 (M+H) +. el
{6-[5-(3,4-Dichloro-phenyl)-2-methyl-2H-pyrazol-3-ylme
thoxyl-indol-l-yl}-acetic acid ethyl ester In analogy
to the procedure described for example 1 f],
{6-[5-(3,4-dichloro-phenyl)-2-
methyl-2H-pyrazol-3-ylmethoxy]-indol-l-yl} -acetic
acid ethyl ester was treated with LiOH to obtain
{6-[5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazol-3-ylme
thoxy]-indoll- yl}-acetic acid ethyl ester as brown
crystals. MS: 430.4 (M+H) +.Example 18 al
(Z)-4-(4-Fluoro-3-trifluoromethyl-pheny0-2-hydroxy-4-o
xo-but-2-enoic acid ethyl ester In analogy to the
procedure described for example 11 a],
l-(4-fluoro-3-trifluoromethylphenyl) -ethanone was
reacted with diethyl oxalate in the presence of
metallic sodium to give
(Z)-4-(4-fluoro-3-trifluoromethyl-phenyl)-2-hydroxy-4-
oxo-but-2-enoic acid ethyl ester as colorless solid.
MS: 307.1 (M+H) +. bl
5-(4-Fluoro-3-trifluoromethyl-phenyl)-2-methyl-2H-pyra
zole-3-carboxylic acid ethyl ester and
5-(4-FIuoro-3-trifluoromethyl-phenyl)-
l-methyl-lH-pyrazole-3-carboxylic acid ethyl ester In
analogy to the procedure described for example 4 b],
(Z)-4-(4-fluoro-3-
trifluoromethyl-phenyl)-2-hydroxy-4-oxo-but-2-enoic
acid ethyl ester was reacted with methylhydrazine in
ethanol under reflux conditions to give 5-(4-fluoro-3-
trifluoromethyl-phenyl)-2-methyl-2H-pyrazole-3-carboxy
lic acid ethyl ester as colorless crystals and
5-(4-fluoro-3-trifluoromethyl-phenyl)-l-methyl-lH-pyra
zole-3-carboxylic acid ethyl ester as colorless
crystals.
5-(4-fluoro-3-trifluoromethyl-phenyl)-2-methyl-2H-pyra
zole-3-carboxylic acid ethyl ester: MS: 317.0 (M+H) +.
c]
[5-(4-Fluoro-3-trifluoromethyl-phenyl)-2-methyl-2H-pyr
azol-3-yl1 -methanol In analogy to the procedure
described for example 1 a],
5-(4-fluoro-3-trifluoromethylphenyl)-
2-methyl-2H-pyrazole-3-carboxylic acid ethyl ester was
reduced with lithium aluminium hydride to give
[5-(4-fluoro-3-trifluoromethyl-phenyl)-2-methyl-2Hpyra
zol- 3-yl]-methanol as white solid. MS: 275.3 (M+H) +.
dl 16-[5-(4-Fluoro-3-trifluoromethyl-pheny
-2-methyl-2H-pyrazol-3-ylmethoxyl - indol-1-vU -acetic
acid ethyl ester In analogy to the procedure described
for example 3 c], (6-hydroxy-indol-l-yl)-acetic acid
ethyl ester (example 2 e]) was reacted with
[5-(4-fluoro-3-trifluoromethyl-phenyl)-
2-methyl-2H-pyrazol-3-yl] -methanol in the presence
ofN,N,N\N'-tetramethyl azodicarboxamide and
tributylphosphine to give
{6-[5-(4-fluoro-3-trifluoromethylphenyl)-2-methyl-2H-p
yrazol-3-ylmethoxy]-indol-l-yl}-acetic acid ethyl
ester as white solid. MS:476.0 (M+H) +. el
{6-[5-(4-Fluoro-3-trifluoromethyl-phenyl)-2-methyl-2H-
pyrazol-3-ylmethoxy1- indol-1-yll-acetic acid In
analogy to the procedure described for example 1 f],
{6-[5-(4-fluoro-3-
trifluoromethyl-phenyl)-2-methyl-2H-pyrazol-3-ylmethox
y]-indol-l-yl}-acetic acid ethyl ester was treated
with LiOH to obtain
{6-[5-(4-fluoro-3-trifluoromethyl-phenyl)-2-
methyl-2H-pyrazol-3-ylmethoxy]-indol-l-yl} -acetic
acid as brown solid. MS:448.1 (M+H) +. Example 19 ai
5-Chloromethyl-l-methyl-3-(4-trifluoromethoxy-phenyl)-
lH-pyrazole In analogy to the procedure described for
example 1b], [2-methyl-5-(4-
trifiuoromethoxy-phenyl)-2H-pyrazol-3-yl]-methanol
(example 11 d]) was reacted with thionyl chloride in
chloroform to yield
5-chloromethyl-l-methyl-3-(4-trifluoromethoxyphenyl)-
lH-pyrazole as colorless oil. MS: 291.0 (M+H) +. b]
[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-y
l1 -acetonitrile In analogy to the procedure described
for example 9 b], 5-chloromethyl-l-methyl-3-(4-
trifiuoromethoxy-phenyl)-lH-pyrazole was reacted with
tetrabutylammonium cyanide in acetonitrile to give
[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-y
l]- acetonitrile as yellow solid. MS: 300.4 (M+NH 4)+.
cl
[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-y
ll -acetic acid In analogy to the procedure described
for example 9 c], [2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-acetonitrile
was treated with sodium hydroxide in water/ ethanol
1/1 at 85 0C to give
[2-methyl-5-(4-trifluorornethoxyphenyl)-
2H-pyrazol-3-yl]-acetic acid as off-white solid. MS:
301.0 (M+H) +.d]
2-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3
-yll-ethanol In analogy to the procedure described for
example 9 c], [2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-acetic acid
was reduced with a 1M solution ofBH 3*THF in
tetrahydrofuran to give
2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2Hpyrazol-
3-yl] -ethanol as colorless crystals. MS: 287.0 (M+H)
+. el
(6-{2-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-y -ethoxyI-indol-lyl)- acetic acid ethyl ester In
analogy to the procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
2-[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-yl] -ethanol in the presence
ofdi-tert-butyl azodicarboxylate and
triphenylphosphine to give
(6-{2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol- 3-yl]-ethoxy}-indol-l-yl)-acetic acid ethyl ester
as colorless crystals. MS: 488.1 (M+H) +. fl
(6-{2-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yll-ethoxyl-indol-lyl)- acetic acid In analogy to
the procedure described in example 1 f],
(6-{2-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-ethoxy}-indo
l-l-yl)-acetic acid ethyl ester was treated with LiOH
to obtain
(6-{2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2Hpyrazo
l- 3-yl]-ethoxy}-indol-l-yl)-acetic acid as colorless
crystals. MS: 460.4 (M+H) +. Example 20 ai
5-Iodomethyl-l-methyl-3-(4-trifluoromethoxy-phenyl)-lH
-pyrazole A suspension
of5-chloromethyl-l-methyl-3-(4-trifluoromethoxy-phenyl
)-lH-pyrazole (3.2 g, 11 mmol; example 19 a]) and
sodium iodide (8.25 g, 55 mmol) in acetone (56 ml) was
heated under reflux conditions for 30 min. Tert butyl
methyl ether was added, the solid was filtered off and
the filtrate was brought to dryness under reduced
pressure. The residue was dissolved in tert butyl
methyl ether, washed with ice water/brine 1/1 and the
aqueous layer was extracted two times with tert butyl
methyl ether. The combined extracts were washed with
aqueous sodium thiosulfate solution and brine and
dried oversodium sulfate. The solvent was removed
under reduced pressure to give the title compound as
yellow oil which was used in the next step without
further purification. b]
3-[2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3
-yll-propionic acid ethyl ester A solution of lithium
diisopropylamide (16.5ml of a 2 M solution in
tetrahydrofuran/heptane/ethylbenzol, 33 mmol) in
tetrahydrofuran (25 ml) was cooled to -78 0C. Within
30 min a solution of ethyl acetate (3.77 ml, 38 mmol)
in tetrahydrofuran (10 ml) was added. The solution was
stirred for 45 min at -78 0C, DMPU (6.63 ml, 55 mmol)
was added within 20 min and the mixture was kept for
additional 30 min at -78 0C. Within 20 min a solution
of5-iodomethyl-l-methyl-3-(4-
trifluoromethoxy-phenyl)-lH-pyrazole (4.2 g, 11 mmol)
in tetrahydrofuran (25 ml) was added. The solution was
stirred for 40 min at -78 0C, the cooling bath was
removed and stirring was continued for 1 h. The
reaction mixture was poored onto aqueous NH4Cl
solution/ice water and extracted two times with ethyl
acetate. The combined extracts were washed three times
with ice water/brine and dried over sodium sulfate.
The solvent was removed under reduced pressure to give
an orange oil which was purified by column
chromatography (silica gel, heptane/ AcOEt) to give
1.5 g (4.4 mmol, 40 %) of the title compound as yellow
oil. MS: 343.1 (M+H) +. c]
3-r2-Methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3
-yl1-propan-l-ol In analogy to the procedure described
for example 1 a], 3-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl] -propionic
acid ethyl ester was reduced with lithium aluminium
hydride in diethyl ether to give
3-[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-yl]-propan-l-ol as yellow oil. MS: 300.2
(M)+. d (6-l3-[2-Methyl-5-(
'4-trifluoromethoxy-phenyl)-2H-pyrazol-3-yn-propoxyl-i
ndol-ly -acetic acid ethyl ester In analogy to the
procedure described for example 3 c],
(6-hydroxy-indol-l-yl)-acetic acid ethyl ester
(example 2 e]) was reacted with
3-[2-methyl-5-(4-trifiuoromethoxyphenyl)-
2H-pyrazol-3-yl]-propan-l-ol in the presence
ofN,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give (6-{3-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-propoxy}-ind
ol-l-yl)-acetic acid ethyl ester as colorless oil.MS:
502.5 (M+H) +. el
(6-{3-[2-Methyl-5-(4-trifluoromethoxy-phenylV2H-pyrazo
l-3-v -propoxyl-indol-lyl)- acetic acid In analogy to
the procedure described for example 1 f],
(6-{3-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-propoxy}-ind
ol-l-yl)-acetic acid ethyl ester was treated with LiOH
to obtain
(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2Hpyrazo
l- 3-yl]-propoxy}-indol-l-yl) -acetic acid ethyl ester
as yellow foam. MS: 472.1 (M-H) . Example 21 al
5-Chloromethyl-l-(2,2,2-trifluoro-ethyl)-3-(4-trifluor
omethoxy-phenyl)-lH-pyrazole In analogy to the
procedure described for example 1b],
[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifiuoromethoxy-phenyl)-2H-pyrazol-3-yl] -methanol
(example 15 b]) was reacted with 



thionyl chloride in chloroform to yield
5-cMoromethyl-l-(2,2,2-trifluoro-ethyl)-3-(4-
trifiuoromethoxy-phenyl)-lH-pyrazole as colorless oil.
MS: 359.0 (M+H) +. bl [2-f2
2,2-Trifluoro-ethyl)-5-(4-trifluoromethoxy-phenylV2H-p
yrazol-3-yllacetonitrile In analogy to the procedure
described for example 9 b], 5-chloromethyl-l-(2,2,2-
trifluoro-ethyl)-3-(4-trifluoromethoxy-phenyl)-lH-pyra
zole was reacted with tetrabutylammonium cyanide in
acetonitrile to give [2-(2,2,2-triftuoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-acetonitrile
as yellow oil. MS: 350.3 (M+NH4)+. cl
[2-(2,2,2-Trifluoro-ethyl)-5-(4-trifIuoromethoxy-pheny
l)-2H-pyrazol-3-yll -acetic acid In analogy to the
procedure described for example 9 c],
[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]
-acetonitrile was treated with sodium hydroxide in
water/ethanol 1/1 at 85 0C to give
[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifiuoromethoxy-phenyl)-2H-pyrazol-3-yl]-acetic acid
as brown crystals. MS: 369.1 (M+H) +.dl
2-f2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluoromethoxy-phe
nyl ) -2H-pyra7.ol-3-yll-ethanol In analogy to the
procedure described for example 9 c],
[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl] -acetic acid
was reduced with a 1M solution of BH3*THF in
tetrahydrofuran to give
2-[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-ethanol as
colorless oil. MS: 355.3 (M+H) +. el
(6-{2-r2-(2,2,2-Trifluoro-ethyD-5-(4-trifluoromethoxy-
phenylV2H-pyrazol-3-yl1- ethoxyl-indol-1-yP-acetic
acid ethyl ester In analogy to the procedure described
for example 3 c], (6-hydroxy-indol-l-yl)-acetic acid
ethyl ester (example 2 e]) was reacted with
2-[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-ethanol in
the presence ofdi-tert-butyl azodicarboxylate and
triphenylphosphine to give
(6-{2-[2-(2,2,2-trifiuoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-ethoxy}-indo
l-l-yl)-acetic acid ethyl ester as colorless oil. MS:
556.3 (M+H) +. fl
(6-{2-[2-(2,2,2-Trifluoro-ethylV5-f4-trifluorometho3
-y-phenyl)-2H-pyrazol-3-yllethoxy}- indol-l-yl)-acetic
acid In analogy to the procedure described in example
1 f], (6-{2-[2-(2,2,2-trifluoro-ethyl)-5-
(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]
-ethoxy}-indol- 1-yl)-acetic acid ethyl ester was
treated with LiOH to obtain
(6-{2-[2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-ethoxy}-indo
l-l-yl)-acetic acid as off-white solid. MS: 528.0
(M+H) +. Example 22 al
[racl-2-{6-f2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluorome
thoxy-phenyl)-2H-pyrazol-3-
ylmethoxyl-indol-1-yU-propionic acid ethyl ester In
analogy to the procedure described for example 3 c],
[rac]-2-(6-hydroxy-indol-l-yl)- propionic acid ethyl
ester (J. E. D. Barton, D. Cartwright, C. J. Mathews,
Brit. UK Pat. Appl. (1992), GB 2253848 Al) was reacted
with [2-(2,2,2-trifluoro-ethyl)-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl]-methanol
(example 15 b]) in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
[rac]-2-{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluorome
thoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol-
1-yl}-propionic acid ethyl ester as colorless oil. MS:
556.5 (M+H) +. bl
fracl-2-{6-[2-(2,2,2-Trifluoro-ethyl)-5-(4-trifluorome
thoxy-phenylV2H-pyrazol-3- ylmethoxyl -indol-
l-yl}-propionic acid In analogy to the procedure
described in example 1 f], [rac]-2-{6-
[2-(2,2,2-trifluoroethyl)-
5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]
-indol- l-yl}-propionic acid ethyl ester was treated
with LiOH to obtain
[rac]-2-{6-[2-(2,2,2-trifluoro-ethyl)-5-
(4-trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]
-indol-1-yl} -propionic acid as colorless foam. MS:
528.3 (M+H) +. Example 23 al
2-Difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-pyra
zole-3-carboxylic acid ethyl ester and
l-Difluoromethyl-5-(4-trifluoromethoxy-pheny
-lH-pyrazole-3-carboxylic acid ethyl ester
Chlorodifluoromethane (28.6 g, 331 mmol) was
introduced to a suspension of5-(4-
trifluoromethoxy-phenyl)-lH-pyrazole-3-carboxylic acid
ethyl ester (2 g, 7 mmol; example l i b]) and
anhydrous potassium carbonate (2.76 g, 20 mmol) in dry
N,Ndimethylformamide (120 ml) at 90 0C for 2 h. After
cooling, the mixture was poured into ice water (400
ml) and extracted four times with dichloromethane. The
combined extracts were washed two times with ice
water/brine and dried over sodium sulfate. The solvent
was removed under reduced pressure to give a yellow
solid which was purified by column chromatography
(silica gel, heptane/ AcOEt) to give 281 mg (0.8 mmol,
12 %) 2-
difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazo
le-3-carboxylic acid ethyl ester as white solid and
1.29 g (3.7 mmol, 55 %)
l-difluoromethyl-5-(4-trifluorornethoxyphenyl)-
lH-pyrazole-3-carboxylic acid ethyl ester as white
solid.
2-difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-pyra
zole-3-carboxylic acid ethyl ester: MS: 351.3 (M+H) +.
l-difluoromethyl-5-(4-trifluoromethoxy-phenyl)-lH-pyra
zole-3-carboxylic acid ethyl ester: MS: 351.3 (M+H)
+.bi [2-Difluoromethyl-5-(4-trifluoromethoxy-phenyl
)-2H-pyrazol-3-yll -methanol In analogy to the
procedure described for example 1 a],
2-difluoromethyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazole-3-carboxylic acid
ethyl ester was reduced with lithium aluminium hydride
to give
[2-difiuoromethyl-5-(4-trifluoromethoxy-phenyl)-
2H-pyrazol-3-yl] -methanol as white solid. MS: 309.4
(M+H) +. cl
{6-[2-Difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxyl - indol-1-yll -acetic acid ethyl
ester In analogy to the procedure described for
example 3 c], (6-hydroxy-indol-l-yl) -acetic acid
ethyl ester (example 2 e]) was reacted with
[2-difluoromethyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-yl] -methanol in
the presence of N,N,N',N'- tetramethyl
azodicarboxamide and tributylphosphine to give
{6-[2-difluoromethyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl} -acetic acid ethyl ester as white solid. MS:
510.6 (M+H) +. dl
{6-[2-Difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy1 - indol-1-yll-acetic acid In
analogy to the procedure described in example 1 f],
{6-[2-difluoromethyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]-indol
-l-yl}-acetic acid ethyl ester was treated with LiOH
to obtain
{6-[2-difluoromethyl-5-(4-trifluorornethoxy-phenyl)-
2H-pyrazol-3-ylmethoxy]-indol-l-yl}-acetic acid as
colorless crystals. MS: 482.5 (M+H) +. Example 24 al
[rac1-2-{6-f2-Methyl-5-(4-trifluoromethoxy-pheny
-2H-pyrazol-3-ylmethoxy1- indol-1-yll -propionic acid
ethyl ester In analogy to the procedure described for
example 3 c], [rac]-2-(6-hydroxy-indol-l-yl)-
propionic acid ethyl ester (J. E. D. Barton, D.
Cartwright, C. J. Mathews, Brit. UK Pat. Appl. (1992),
GB 2253848 Al) was reacted with
[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-yl] -methanol (example 11 d]) in the
presence of N,N,N',N'- tetramethyl azodicarboxamide
and tributylphosphine to give
[rac]-2-{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-l-yl} -propionic acid ethyl
ester as colorless oil. MS: 488.5 (M+H) +. bl
[rac1-2-{6-[2-Methyl-5-(4-trifluoromethoxy-phenyl
')-2H-pyrazol-3-ylmethoxylindol- 1-yU -propionic acid
In analogy to the procedure described in example 1 f],
[rac]-2-{6-[2-methyl-5-(4-
trifluoromethoxy-phenyl)-2H-pyrazol-3-ylmethoxy]
-indol- l-yl}-propionic acid ethyl ester was treated
with LiOH to obtain
[rac]-2-{6-[2-methyl-5-(4-trifluoromethoxyphenyl)-
2H-pyrazol-3-ylmethoxy]-indol-l-yl}-propionic acid as
off-white crystals. MS: 460.4 (M+H) +. Example 25 ai
5-Iodomethyl-l-methyl-3-(4-trifluoromethyl-phenyl)-lH-
pyrazole In analogy to the procedure described in
example 20 a], 5-chloromethyl-l-methyl-3-(4-
trifluoromethyl-phenyl)-lH-pyrazole (example 9 a]) was
treated with sodium iodide in acetone to obtain
5-iodomethyl-l-methyl-3-(4-trifluoromethyl-phenyl)-lH-
pyrazole as yellow solid which was used in the next
step without further purification. bl
3-f2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
yll -propionic acid ethyl ester In analogy to the
procedure described in example 20 b],
5-iodomethyl-l-methyl-3-(4-
trifluoromethyl-phenyl)-lH-pyrazole was reacted with
ethyl acetate in the presence of lithium
diisopropylamide and DMPU to obtain
3-[2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl] -propionic acid ethyl ester as yellow
solid. MS: 327.3 (M+H) +. c]
3-[2-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-
yl1-propan-l-ol In analogy to the procedure described
for example 1 a], 3-[2-methyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-yl]-propionic
acid ethyl ester was reduced with lithium aluminium
hydride in diethyl ether to give
3-[2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl]-propan-l-ol as yellow oil. MS: 285.1
(M+H) +.di (6-|3-[2-Methyl-5-(4-trifluoromethyl-phenyl
) -2H-pyrazol-3-yll-propoxyl-indol-lyl)- acetic acid
ethyl ester In analogy to the procedure described for
example 3 c], (6-hydroxy-indol-l-yl)-acetic acid ethyl
ester (example 2 e]) was reacted with
3-[2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl] -propan-1-ol in the presence of
N,N,N',N'-tetramethyl azodicarboxamide and
tributylphosphine to give
(6-{3-[2-methyl-5-(4-trifluoromethylphenyl)-
2H-pyrazol-3-yl]-propoxy}-indol-l-yl)-acetic acid
ethyl ester as colorless oil. MS: 486.5 (M+H) +. el
(6-{3-r2-Methyl-5-(4-trifluoromethyl-phenyl
')-2H-pyrazol-3-yll-propoxy}-indol-lyl)- acetic acid
In analogy to the procedure described for example 1
f], (6-{3-[2-methyl-5-(4-
trifluoromethyl-phenyl)-2H-pyrazol-3-yl]-propoxy}-indo
l-l-yl)-acetic acid ethyl ester 



was treated with LiOH to obtain
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2Hpyrazol
- 3-yl]-propoxy}-indol-l-yl)-acetic acid as colorless
crystals. MS: 458.5 (M+H) +.Example A Film coated
tablets containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per
tablet Kernel: Compound of formula (I) 10.0mg 200.0 mg
Microcrystalline cellulose 23.5 mg 43.5 mg Lactose
hydrous 60.0 mg 70.0 mg Povidone K30 12.5mg 15.0mg
Sodium starch glycolate 12.5mg 17.0mg Magnesium
stearate 1.5mg 4.5 mg (Kernel Weight) 120.0mg 350.0 mg
Film Coat: Hydroxypropyl methyl cellulose 3.5 mg 7.0
mg Polyethylene glycol 6000 0.8 mg 1.6mg Talc 1.3mg
2.6 mg Iron oxyde (yellow) 0.8 mg 1.6mg Titan dioxide
0.8 mg 1.6 mg The active ingredient is sieved and
mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon
in water. The granulate is mixed with sodium starch
glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are
lacquered with an aqueous solution / suspension of the
above mentioned film coat.Example B Capsules
containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per
capsule Compound of formula (I) 25.0 mg Lactose
150.0mg Maize starch 20.0 mg Talc 5.0mg The components
are sieved and mixed and filled into capsules of size
2. Example C Injection solutions can have the
following composition: Compound of formula (I) 3.0 mg
Gelatine 15Q.0 mg Phenol 4.7 mg Sodium carbonate to
obtain a final pH of 7 Water for injection solutions
ad 1.0mlExample D Soft gelatin capsules containing the
following ingredients can be manufactured in a
conventional manner: Capsule contents Compound of
formula (I) 5.0 mg Yellowwax 8.0 mg Hydrogenated Soya
bean oil 8.0 mg Partially hydrogenated plant oils 34.0
mg Soya bean oil 110.0mg Weight of capsule contents
165.0mg Gelatin capsule Gelatin 75.0 mg Glycerol 85%
32.0 mg Karion 83 8.0 mg (dry matter) Titan dioxide
0.4 mg Iron oxide yellow 1.1mg The active ingredient
is dissolved in a warm melting of the other
ingredients and the mixture is filled into soft
gelatin capsules of appropriate size. The filled soft
gelatin capsules are treated according to the usual
procedures.Example E Sachets containing the following
ingredients can be manufactured in a conventional
manner: Compound of formula (I) 50.0 mg Lactose, fine
powder 1015.0mg Microcristalline cellulose (AVICEL PH
102) 1400.0mg Sodium carboxymethyl cellulose 14.0mg
Polyvinylpyrrolidon K 30 10.0mg Magnesiumstearate
10.0mg Flavoring additives 1.0mg The active ingredient
is mixed with lactose, microcristalline cellulose and
sodium carboxymethyl cellulose and granulated with a
mixture of polyvinylpyrrolidon in water. The granulate
is mixed with magnesiumstearate and the flavouring
additives and filled into sachets.Claims 1. Compounds
of the formula wherein R1 is hydrogen or Q -7-alkyl;
R2 and R3 independently from each other are hydrogen,
C1-7-alkyl or Q^-alkoxy; R4 and R5 independently from
each other are hydrogen, -7-alkyl, C3.7-cycloalkyl,
halogen, Q^-alkoxy-Q^-alkyl, C2-7-alkenyl,
C2-7-alkinyl, fluoro-C 1-7-alkyl, cyano-C 1-7-alkyl or
cyano; 10 R6, R7, R8 and R9 independently from each
other are hydrogen, Q^-alkyl, C3.7-cycloalkyl,
halogen, C1.7-alkoxy-C1.7-alkyl, C2-7-alkenyl,
C2-7-alkinyl, fiuoro-Q -7-alkyl, cyano-C 1-7-alkyl or
cyano; and one ofR 6, n 7 and R is 15 wherein R10 is
hydrogen, C1-7-alkyl, C3-7-cycloalkylor
fluoro-Q^-alkyl; R11 is hydrogen, C1-7-alkyl or
C1-7-alkoxy-C1-7-alkyl; one of R12 or R13 is hydrogen,
C1-7-alkyl, C3.7-cycloalkyl,C2-7-alkoxy-C1-7-alkyl,
C2- 7-alkenyl, C2-7-alkinyl or fluoro-C 1-7-alkyl; and
the other one is a lone pair;R is hydrogen, Q.y-alkyl,
C3-7-cycloalkyl, halogen, Ci^-alkoxy-Q.y-alkyl, C - -
alkenyl, C2-7-alkinyl or fluoro-Q -7-alkyl; R, 15 is
aryl or heteroaryl; and n is 1, 2 or 3; and all
enantiomers and pharmaceutical^ acceptable salts
and/or esters thereof. 2. Compounds of formula I
according to claim 1 having the formula I-A wherein R1
to R5, R10 to R15 and n are as defined in claim 1; R6,
R7 and R9 independently from each other are hydrogen,
C1-7-alkyl, C3-7-cycloalkyl, halogen,
C1-7-alkoxy-C1-7-alkyl, C2-7-alkenyl, C2-7-alkinyl,
fluoro-C 1-7-alkyl, cyano-C1-7-alkyl or cyano; and all
enantiomers and pharmaceutical^ acceptable salts
and/or esters thereof. 3. Compounds of formula I-A
according to claim 2, wherein R6, R7 and R9 are
hydrogen. 4. Compounds of formula I according to claim
1 having the formulawherein R1 to R5, R10 to R15 and n
are as defined in claim 1; R6, R8 and R9 independently
from each other are hydrogen, C1-7-alkyl,
C3-7-cycloalkyl,halogen, Q.y-alkoxy-Cw-alkyl,
C2-7-alkenyl, C2-7-alkinyl, fluoro-C 1-7-alkyl,
cyano-Q.y-alkyl or cyano; and all enantiomers and
pharmaceutical^ acceptable salts and/or esters
thereof. 5. Compounds of formula I-B according to
claim 4, wherein R6, R8 and R9 are hydrogen. 6.
Compounds of formula I according to claim 1 having the
formula wherein R1 to R5, R10 to R15 and n are as
defined in claim 1; R7, R8 and R9 independently from
each other are hydrogen, C1-7-alkyl,
C3-7-cycloalkyl,halogen, Q^-alkoxy-Q.y-alkyl,
C2.7-alkenyl, -7-alkinyl, fluoro-C 1-7-alkyl, cyano-C
1 yalkyl or cyano; and all enantiomers and
pharmaceutical^ acceptable salts and/or esters
thereof. 7. Compounds of formula I-C according to
claim 6, wherein R7, R8 and R9 are hydrogen. 8.
Compounds of formula I according to any one of claims
1 to 7, wherein R1 is hydrogen.9. Compounds of formula
I according to any one of claims 1 to 8, wherein R2
and R3 independently from each other are hydrogen or
methyl. 10. Compounds of formula I according to any
one of claims 1 to 8, wherein at least one of R2 or R3
is methyl. 11.Compounds of formula I according to any
one of claims 1 to 10,wherein R4 is hydrogen. 12.
Compounds of formula I according to any one of claims
1 to 11,wherein R5 is hydrogen, Q .7-alkyl or halogen.
13.Compounds of formula I according to any one of
claims 1 to 12,wherein n is 1 or 2. 14.Compounds of
formula I according to any one of claims 1 to
12,wherein n is 3. 15.Compounds of formula I according
to any one of claims 1 to 14,wherein one of R6, R7 and
R8 is and Rl to R12, R , R 5 and n are as defined in
claim 1. 16. Compounds of formula I according to claim
15, wherein R12 is C]-7-alkyl or fluoro-C 1-7-alkyl.
17.Compounds of formula I according to any one of
claims 1 to 16,wherein R is unsubstituted phenyl or
phenyl substituted with one to three groups selected
from C1-7- alkyl, C1-7-alkoxy, halogen,
fluoro-Q^-alkyl, fluoro-C 1-7-alkoxy and cyano.
18.Compounds of formula I according to any one of
claims 1 to 17,wherein R15 is phenyl substituted with
halogen, fluoro-C 1-7-alkyl or fluoro-C 1.7-alkoxy.
19. Compounds of formula I according to claim 1,
selected from the group consisting of 



{6-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3
-ylmethoxy]-indol-l-yl}-acetic acid,
(5-{2-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-ethoxy}-indol-l-yl)- acetic
acid,{6-[2,4-dimethyl-5-(4-trifluoromethyl-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-(2,2>2-trifluoro-ethyl)-5-(4-trifluoromethyl-phe
nyl)-2H-pyrazol-3-ylmethoxy]- indol-1-yl}-acetic acid,
(6-{2-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-ethoxy}-indol-l-yl)- acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-propoxy}-indol-l-yl)- acetic acid,
{6-[2-difluoromethyl-5-(4-trifluoromethoxy-phenyl)-2H-
pyrazol-3-ylmethoxy]-indol-lyl}- acetic acid, and
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-py
tazol-3-yl]-propoxy}-indol-l-yl)- acetic acid. 20.
Compounds of formula I according to claim 1, selected
from the group consisting of
{6-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyrazol-
3-ylmethoxy]-indol-l-yl}- acetic acid,
{6-[2-(2,2,2-trifluoro-ethyl)-5-(4-trifluoromethyl-phe
nyl)-2H-pyrazol-3-ylmethoxy]- indol-1-yl}-acetic acid,
(6-{3-[2-methyl-5-(4-trifluoromethoxy-phenyl)-2H-pyraz
ol-3-yl]-propoxy}-indol-l-yl)- acetic acid, and
(6-{3-[2-methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazo
l-3-yl]-propoxy}-indol-l-yl)- acetic acid. 21. A
process for the manufacture of compounds according to
any one of claims 1 to 20, which process comprises
wherein R1 is C1-7-alkyl, R2, R3, R4 and R5 are as
defined as in claim 1 and R6, R7, R8 and R9 are
selected from hydrogen, C1-7-alkyl, C3-7-cycloalkyl,
halogen, Ci .7-alkoxy- C1-7-alkyl,C2-7-alkenyl,
C2-7-alkinyl, fluoro-C 1-7-alkyl,cyano-C .7-alkyl, and
cyano with the proviso that one of R6, R7 or R8 is
-OH, with a compound of formula wherein X, Y, R10,
R11, R12, R13, R14, R15 and n are as defined in claim
1 and R16 is - OH, Cl, -Br, -I or another leaving
group, to obtain a compound of formula wherein R1 is
Ci 7-alkyl and R2 to R9 are as defined in claim 1, and
optionally hydrolysing the ester group to obtain a
compound of formula I, wherein R1 is hydrogen; or,
alternatively, b) reacting a compound of formula
wherein R4 to R are as defined as in claim 1, with a
compound of formulawhereinR1 is Q.y-alkyl,R2 and R3
are as defined in claim 1 and R17 is
halogen,triflateor another leavinggroup, to obtain a
compound of formula wherein R1 is C1-7-alkyl and R2 to
R9 are as defined in claim 1, and optionally
hydrolysing the ester group to obtain a compound of
formula I, wherein R1 is hydrogen. 22. Compounds
according to any one of claims 1 to 20 when
manufactured by a process according to claim 21. 23.
Pharmaceutical compositions comprising a compound
according to any one of claims 1 to 20 as well as a
pharmaceutically acceptable carrier and/or adjuvant.
24. Pharmaceutical compositions according to claim 23
for the treatment and/or prevention of diseases which
are modulated by PPARd and/or PPARa agonists. 25.
Compounds according to any one of claims 1 to 20 for
use as therapeutically active substances. 26.
Compounds according to any one of claims 1 to 20 for
use as therapeutically active substances for the
treatment and/or prevention of diseases which are
modulated by PPARd and/or PPARa agonists. 27. A method
for the treatment and/or prevention of diseases which
are modulated by PPARd and/or PPARa agonists, which
method comprises administering a compound according to
any one of claims 1 to 20 to a human being or animal.
28. The use of compounds according to any one of
claims 1 to 20 for the preparation of medicaments for
the treatment and/or prevention of diseases which are
modulated by PPARd and/or PPARa agonists. 29. The use
according to claim 28 for the treatment and/or
prevention of diabetes, non-insulin dependent diabetes
mellitus, increased lipid and cholesterol
levels,particularly low HDL-cholesterol, high
LDL-cholesterol, or high triglyceride levels,
atherosclerotic diseases, metabolic syndrome (syndrome
X), obesity, elevated blood pressure, endothelial
dysfunction, procoagulant state, dyslipidemia,
polycystic ovary syndrome, inflammatory diseases, and
proliferative diseases. 30. The use according to claim
29 for the treatment and/or prevention of low HDL
cholesterol levels, high LDLcholesterol levels, high
triglyceride levels, and the metabolic syndrome
(syndrome X). 31. The novel compounds, processes and
methods as well as the use of such compounds
substantially as described herein before. *** 


