
-Method for Obtaining Optically Active Epoxides and
Vicinal Diols from mgso-Epoxides TECHNICAL FIELD This
invention relates to biocatalytic reactions, and more
particularly to the use of ertantiomer selective
hydrolases to obtain optically active epoxides and
vicinal diols. BACKGROUND Optically active epoxides
and vicinal diols are versatile fine chemical
intermediates for use in the production of
pharmaceuticals, agrochemicals, ferro-electric liquid
crystals and flavours and fragrances. Epoxides are
highly reactive electrophiles because of the strain
inherent in the three-membered ring and the
electronegativity of the oxygen. Epoxides react
readily with various O-, N-, S-, and C-nucleophiles,
acids, bases, reducing and oxidizing agents, allowing
the production to bifunctional molecules. Vicinal
diols, employed as their highly reactive cyclic
sulfites and sulfates, act like epoxide-like synthons
with a broad range of nucleophiles. The possibility of
double nucleophilic displacement reactions with
amidines and azide, allow access to dihydroimidazole
derivatives, aziridines, diamines and diazides.
Desymmetrisation of /neso-epoxides by enantioselective
addition of nucleophiles gives access to bifuncional
molecules in 100 % theoretical yield. For example,
optically active diols prepared from meso epoxides
which possess a C2~axis of symmetry such as
ifr<3"5'-2,3-butanediol, " r-cyclopentane-l,2-diol,
a/z,s-cyclohexane-l,2-diol and hydrobenzoin have
versatile applications as chiral intermediates, chiral
auxiliaries or ctiiral ligands. In addtion, for
example, enantiomerically pure trans cyclohexane-1,2-
diol can be employed as chiral auxiliary in conjugate
addition reactions (e.g. a,b- urasaturated esters),
asymmetric alkylation via chiral acetals, auxiliary
for eraantioselective rearrangement and
cyclopropanation of allyl ethers, and preparation of
choral phosphines and crown ethers. Epoxide hydrolases
(EC 3.3.2.3) are hydrolytic enzymes that convert
epoxides to vicinal diols by ring-opening of the
epoxide with water. Epoxide hydrolases are present in.
mammals, plants, insects and microorganisms.SUMMARY
The invention is based in part on the surprising
discovery by the inventors that certain microorganisms
express epoxide hydrolases with high
enantioselectivity. These microorganisms and the
associated enantioselective mes-epoxide hydrolase
(YEMH) polypeptides of the invention hydrolyse
raeso-epoxides in favour of a particular optically
active vicinal diol enantiomer product. In this
respect, the genomes of the microorganims encode a
polypeptide having highly enantioselective epoxide
hydrolase activity. Even though /naso-epoxides have
two chiral centers in the epoxide ring, the molecule
has a plane of symmetry and the respective isomers can
be superimposed on each other, and therefore these
type of molecules are not optically active. Vicinal
diols produced by hydrolysis of meso-epoxides can,
with respect to their corresponding two chiral
centers, be R5R; S5S; R5S; or S5R diols. The first two
vicinal diols (R5R and S5S) are trans diols and are
asymmetric molecules that cannot be superimposed on
each other, and are thus optically active. On the
other hand, the second two vicinal diols (R5S and
S,R), are ezs-diols and because they (like the
meso-epoxides) have a plane of symmetry, can be
superimposed on each other. For this reason, the
latter vicinal diols (R5S and S5R), which are actually
the same compound, are referred to as meso-iols. Even
though, as explained above, m&r-epoxides are not
optically active, and thus do not exist as optical
enantiomers, reactions and enzymes (e.g., epoxide
hydrolases) that effect the selective production of
one optically active enantiomer of a vi cinal diol
over 



the other, are referred to herein as
"enantioselective". Because the relevant reactions
convert symmetrical meso-epoxides into asymmetrical
vicinal diols, they are sometimes referred to herein
as "desymmetrisations" or "desymmetrisation
reactions." More specifically, the invention provides
a process for obtaining an optically active vicinal
diol, which process includes the steps of: providing a
meso-epoxide (MEO); creating a reaction mixture by
mixing with the re,sO-epoxide a polypeptide, or a
functional fragment thereof, having enantioselective
meso-epoxide hydrolase activity, the polypeptide being
a polypeptide encoded by a gene of a yeast cell or a
gene derived from a yeast cell incubating the reaction
mixture; and recovering from the reaction mixture an
enantiopure, or a substantially enantiopure, vicinal
diol. Another aspect of the invention is a process for
obtaining an optically activevicinal diol, which
process includes the steps of: providing a
meso-epoxide; creating a reaction mixture by mixing
with the maso-epoxide a cell comprising a nucleic acid
encoding, and capable of expressing, a polypeptide
having enantio selective meso-epoxide hydrolase
activity, the polypeptide being a polypeptide encoded
b y a gene of a yeast cell; incubating the reaction
mixture; and recovering from the reaction mixture an
enantiopure, or a substantially enantiopure, vicinal
diol. The following embodiments apply to both of the
above processes. The cell can be a yeast cell. The
polypeptide can be encoded by an endogenous gene of
the cell or the cell can be a recombinant cell, the
polypeptide being encoded by a nucleic acid sequence
with which the cell is transformed. The nucleic acid
sequence caxi be an exogenous nucleic acid sequence, a
heterologous nucleic acid sequence, or a homologous
nucleic acid sequence. The polypeptide can be a
full-length yeast epoxide hydrolase or a functional
fragment of a full length yeast epoxide hydrolase.
Moreover both processes can be carried out at a pH
from 5 to 10. They can be carried out at a temperature
of O0C to 70 0C. In the processes, th concentration of
the styrene epoxide can be at least equal to the
solubility of the styrerae epoxide in water. In both
processes, the meso-epoxide can be a compound o f the
general formula (I), (II), (V), (VI) or (VII) and the
vicinal diol produced by the pirocess is a compound of
the general formula (III), (IV), (VIII), (IX), or (X),
I 111 IVV VIII X = -OH, -OR, -NH2, -NHR, -NR1R2 X = S,
NH, NR, O n = 1, 2, 3, 4, or 5 vp X = S, NH NR, O n =
1, 2, 3, 4, or 5 wherein, R is selected from the group
consisting of a variably substituted straight-chain or
branched alkyl group, a variably substituted
straight-chain or branched aUkenyl group, a variably
substituted straight-chain or branched alkynyl group,
a variably substituted cycloalkyl group as well as
cycloalkenyl groups, a variably substituted aryl
group, a variably substituted aryl alkyl group, a
variably substituted heterocyclic group, a variably
substituted straight-chain or branched alkoxy group, a
variably substituted straight-chain or branched
alkenyloxy group, a variably substituted aryloxy
group, a variably substituted aryl alkyloxy group, a
variably substituted alkylthio group, a variably
substituted alkoxycarbonyl group, a variably
substituted straight chain or branched alkylamino or
alkenyl amino group, a variably substituted arylamino
or arylalkylamino 



group, a variably substituted carbamoyl group, a
variably substituted acyl group, and afunctional
group. The processes can include adding to the
reaction mixture water and a t least one
water-immiscible solvent, including, for example,
toluene, 1,1,2-trichlorotriflu-oroethane, methyl
tert-butyl ether, methyl isobutyl ketone,
dibutyl-o-phtalate, aliphatic alcohols containing 6 to
9 carbon atoms, aliphatic hydrocarbons containing 6 to
16 cart>on atoms, or tributyl phosphate.
Alternatively, or in addition, the processes can
include adding to the reaction mixture water and at
least one water-miscible organic solvent, for example,
acetone, methanol, ethanol, propanol, isopropanol,
acetonitrile, dimethylsulfoxdde, N,Ndimethylformamide,
or iV-methylpyrrolidine. In addition, or
alternatively, one or more surfactants, one or more
cyclodextrins, or one or more phase-transfer catalysts
can be added to the reaction mixtures. Both processes
can include stopping the reaction when one enantiomer
of the vicinal diol is in excess compared to the other
enantiomer of the vicinal diol. Furthermore, the
processes can include recovering continuously during
the reaction the optically active vicinal diol
produced by the reaction directly from the reaction
mixture. In both processes the yeast cell can be of
one of the following exemplary genera: Arvcula,
Brettanomyces, Bullera, BuUeromyces, Candida,
Cryptococcus, Debaz g omyces, Dekkera, Exophiala,
Geotiichum, Hormonema, Issatchenkia, Kluyverornyces,
Lipomyces, Mastigomyces, Myxozyma, Pichia,
Rhodosporidium, Rhodoto tula, Sporidiob slus,
Sporobolomyces, Trichosporon, Wingea, or Yarrowia
Moreover, in the processes, the yeast cell can be of
one of the followiixg exemplary species: Arxula
adeninivorans, Arxula terrestris, Brettanomyces
bt~uxellensis, Brettanomyces naardenensis,
Brettanomyces anomalus, Brettanomyces species
(e.g.NCYC 3151,), Bullera dendrophila, BuUeromyces
albus, Candida albicarzs, Candida fabianii, Candida
glabrata, Candida haemulonii, Candida intermedia,
Candida magnoliaeCandidaparapsilosis, Candida rugosa,
Candida tenuis, Candida tr~opicalis, Candidafamata,
Candida kruisei, Candida sp. (new) rel to C.
sorbophila, Cryptococcus albidus, Ciyptococcus
amylolentus, Cryptococcus bhutanensis, Cryptococcus
cwvatus, Cryptococcus gastricus, Cryptococcus
humicola, Cryptococcus hungaricus, Cryptococcus
laurentii, Cryptococcus luteolus, Cryptococcus
macerans, Cryptococcus podzolicus, Cryptococcus
terreus, Cryptococcus macerans, Debaryomyces
hansenii,Dekkera anomala, Exophiala dermatitidis,
Geotrichum species (e.g. UOFS Y-OlIl) 5 Hormonema
species (e.g. NCYC 3171), Issatchenkia occidentalis,
Kluyveromyces marxianus, Lipomyces species (e.g.UOFS
Y-2159), Lipomyces tetrasporus, Mastigomyces
philipporii, Myxozyma melibiosi, Pichia anomala,
Pichia finlandica., Pichia guillermondii, Pichia
haplophila, Rhodosporidium lusitaniae, Rhodosporidium
paludigenum, Rhodosporidium sphaerocaipum,
Rhodosporidium toruloides, Rhodosporidium paludigenum,
Rhodotorula araucariae, Rhodotorula glutinis,
Rhodotorula minuta, Rhodotorula minuta var. minuta,
Rhodotorula mucilaginosa, Rhodotorula philyla,
Rhodotorula rubra, Rhodotorula species (e.g. UOFS
Y-2042), Rhodotomla species (e.g. UOFS Y-0448),
Rhodotorula species (e.g. NCYC 3193) Rhodotorula
species (e.g. UOFS Y-0139), Rhodotomla secies (e.g.
UOFS Y-0560), Rhodotorula aurantiaca, Rhodotorula
species (e.g. NCYC 3224), Rhodotorula sp.
"mucilaginosa", Sporidiobolus salmonicolor,
Sporobolomyces holsaticus, Sporobolomyces roseus,
Sporobolomyces tsugae, Trichosporon beigelii,
Trichosporon cutaneum var. cutaneum, Trichosporon
delbrueckii, Trichosporonjirovecii, Trichosporon
mucoides, Trichosporon ovoides, Trichosporonpullulans,
Trichosporon species (e.g. UOFS Y-0861), Trichosporon
species (e.g. UOFS Y-1615), Trichosporon species (e.g.
UOFS Y-0451), Trichosporon species (e.g. NCYC 3212),
Trichosporon 



species (e.g. UOFS Y-0449), Trichosporon species (e.g.
NCYC 3211), Trichospot-on species (e.g. UOFS Y-2113),
Trichosporon species (e.g. NCYC 3210), Trichosporon
moniliiforme, Trichosporon montevideense, Wingea
robertsiae, or Yarrowia lipolytica. The yeast cell can
also be of any of the other genera, species, or
strains dis closed herein. Another aspect of the
invention is a method for producing a polypeptide,
which process includes the steps of: providing a cell
comprising a nucleic acid encoding and capable of
expressing a polypeptide that has enantioselective
meso-epoxide hydrolase activity; culturing the cell;
and recovering the polypeptide from the culture.
Recovering the polypeptide from the culture includes,
for example, recovering it from the medium in which
the cell was cultured or recovering it from the cell
per se. The cell can be a . yeast cell. The
polypeptide can be encoded by an endogenous gene of
the cell or the cell can be a recombinant cell, the
polypeptide being encoded by a nucleic acid sequence
withwhich the cell is transformed. The nucleic acid
sequence can be an exogenous nucleic acid sequence, a
heterologous nucleic acid sequence, or a homologous
nucleic acid sequence. The polypeptide can be a
full-length yeast epoxide hydrolase or a functional
fragment of a full-length yeast epoxide hydrolase. The
cell can be of any of the yeast genera, species, or
strains disclosed herein or any recombinant cell
disclosed herein. The invention also features a crude
or pure enzyme preparation which includes an isolated
polypeptide having enantioselective meso-epoxide
hydrolase activity. The polypeptide can be one encoded
by any of the yeast genera, species, or strains
disclosed herein or one encoded by a recombinant cell.
In another aspect, the invention features a
substantially pure culture of cells, a substantial
number of which comprise a nucleic acid encoding, and
are capable of expressing, a polypeptide having
enantioselective / e o-epoxide hydrolase activity. The
cells can be recombinant cells or cells of any of the
yeast genera, species, or strains disclosed herein.
Another embodiment of the invention is an isolated
cell, the cell comprising a nucleic acid encoding a
polypeptide having enantioselective znaso-epoxide
hydrolase activity, the cell being capable of
expressing the polypeptide. The cell can be any of
those disclosed herein. The invention also features an
isolated DNA that includes: (a) a nucleic acid
sequence that encodes a polypeptide that has
enantioselective meso-epoxi hydrolase activity and
that hybridizes under highly stringent conditions to
the complement of a sequence that can be SEQ ID NO:
10, 11, 12, 13, 14, 15, 16, 17, or 18; or (b) the
complement of the nucleic acid sequence. The nucleic
acid sequence can encode a polypeptide that includes
an amino acid sequence that can be SEQ ID NO: 1, 2, 3,
4, 5, 6, 7, 8, or 9. The nucleic acid sequence can be,
for example, one of those with SEQ ID NO: 10, 11, 12,
13, 14, 15, 16, 17, or 18. Also provided by the
invention is an isolated DNA that includes: (a) a
nucleic acid sequence that is at least 55% identical
to a sequence that can be SEQ ID NO: 10, 11, 12, 13,
14, 15, 16, 17, or 18; or (b) the complement of the
nucleic acid sequence, the nucleic acid sequence
encoding a polypeptide that has enantioselective
meso-epoxide hydrolase activity.Another aspect of the
invention is an isolated DNA that includes: (a) a
nucleic acid sequence that encodes a polypeptide
consisting of an amino acid sequence that is at least
55% identical to a sequence that can be SEQ ID NO: 1,
2, 3, 4, 5, 6, 7, 8, or 9; or (b) the complement of
the nucleic acid sequence, the polypeptide having
enantioselective /nesO-epoxide hydrolase activity.
Also included are vectors (e.g., those in which the
coding sequence is operably 



linked to a transcriptional regulatory element)
containing any of the above DNAs and cells (e.g.,
eukaryotic or prokaryotic cells) containing such
vectors. Also provided by the invention is an isolated
polypeptide encoded by any of the above DNAs. The
polypeptide can include an amino acid sequence that is
at least 55% identical to SEQ ID NO: 1, 2, 3, 4, 5, 6,
7, 8, or 9, the polypeptide having enantioselective
styrene epoxide hydrolase activity. The polypeptide
can also include: (a) a sequence that can be SEQ ID
NO: 1, 2, 3, 4, 5, 6, 7, 8, or 9, or a functional
fragment of the sequence; or (b) the sequence of (a),
but with no more than five conservative substitutions,
the polypeptide having enantioselective meso-epoxide
hydrolase activity. In another embodiment the
invention features an isolated antibody (e.g., a
polyclonal or a monoclonal antibody) that binds to any
of the above-described polypeptides. The term
"exogenous" as used herein with reference to nucleic
acid and a particular host cell refers to any nucleic
acid that does not occur in (and cannot be obtained
from) that particular cell as found in nature. Thus, a
non-naturally-occurring nucleic acid is considered to
be exogenous to a host cell once introduced into the
host cell. It is important to note that
non-naturally-occurring nucleic acids can contain
nucleic acid subsequences or fragments of nucleic acid
sequences that are found in nature provided the
nucleic acid as a whole does not exist in nature. For
example, a nucleic acid molecule containing a genomic
DNA sequence within an expression vector is
nonnaturally- occurring nucleic acid, and thus is
exogenous to a host cell once introduced into the host
cell, since that nucleic acid molecule as a whole
(genomic DNA plus vector DNA) does not exist in
nature. Thus, any vector, autonomously replicating
plasmid, or virus (e.g., retrovirus, adenovirus, or
herpes virus) that as a whole does not exist in
natureis considered to be non-naturally-occurring
nucleic acid. It follows that genomic DNA fragments
produced by PCR or restriction endonuclease treatment
as well as cDNAs are considered to be
non-naturally-occurring nucleic acid since they exist
as separate molecules not found in nature. It also
follows that any nucleic acid containing a promoter
sequence and polypeptide-encoding sequence (e.g., cDNA
or genomic DNA) in an arrangement not found in nature
is non-naturally-occurring nucleic acid. Nucleic acid
that is naturally-occurring can be exogenous to a
particular cell. For example, an entire chromosome
isolated from a cell of yeast x is an exogenous
nucleic acid with respect to a cell of yeast y once
that chromosome is introduced into a cell of yeast y.
It will be clear from the above that "exogenous"
nucleic acids can be "homologous" or "heterologous"
nucleic acids. As used herein, "homologous" nucleic
acids are those that are derived from a cell of the
same species as the host cell and "heterologous"
nucleic acids are those that are derived from a
species other than that of the host cell. In contrast,
the term "endogenous" as used herein with reference to
nucleic acids or genes and a particular cell refers to
any nucleic acid or gene that does occur in (and can
be obtained from) that particular cell as found in
nature. The MEO used by the methods of the invention
can be a compound of the general formula (I) or (II)
or (V) or (VI) or (VII) and the vicinal diol produced
by the process can be a compound of the general
formula (III), or (IV), or (VIII) or (IX) or (X), Il
111 IVV VIII X = -OH, -OR, -NH2, -NHR, -NR1R2 X = S,
NH, NR, O 



n = 1, 2, 3, 4, or 5 vp x X = S1NH NR1O n = 1, 2, 3,
4, or 5 wherein: R can be selected from the group
consisting of a variably substituted straightchain or
branched alkyl group, a variably substituted
straight-chain or branched alkenyl group, a variably
substituted straight-chain or branched alkynyl group,
a variably substituted cycloalkyl group as well as
cycloalkenyl groups, a variably substituted aryl
group, a variably substituted aryl alkyl group, a
variably substituted heterocyclic group, a variably
substituted straight-chain or branched alkoxy group, a
variably substituted straight-chain or branched
alkenyloxy group, a variably substituted aryloxy
group, a variably substituted aryl alkyloxy group, a
variably substituted alkylthio group, a variably
substituted alkoxycarbonyl group, a variably
substituted straight chain or branched alkylamino or
alkenyl amino group, a variably substituted arylamino
or arylalkylamino group, a variably substituted
carbamoyl group, a variably substituted acyl group,
and a functional group. R can be present as a
carbocycle or a heterocycle having 4 to 7 carbon
atoms.In an alternative embodiment, in compounds
presented by general formulae (VI), (VII), (IX), and
(X 'ten'), X can be in a 5-10 membered heterocyclic
group containing nitrogen, oxygen, or sulfur atoms.
The cyclic meso epoxides presented by the general
formula II can contain a saturated or unsaturated
(single or more than one unsaturated bond) cycloalkyl
group that can be symmetrically substituted as further
exemplified in Fig 1. The heterocyclic meso-epoxides
presented by general formula VI containing one or more
heteroatoms such as O, N or S in the cycloalkyl ring,
as well as substitutents on the ring, are further
exemplified in Fig 2. . The alkyl group can be a
straight chain or branched alkyl group with 1 to 12
carbon atoms. The alkyl group can be selected from the
group consisting of: methyl-; ethyl-; propyl-;
isopropyl-; butyl-; isobutyl-; s-butyl-; t-butyl-;
pent-1-yl-; pent-2-yl-; pent-3-yl-; 2-methylbut-l-yl-;
3-methylbut-l-yl-; 2-methylbut-2-yl-;
3-methylbut-2-yl-; hex-l-yl-; hex-2-yl-; hex-3-yl-;
1-methylpent-l-yl-; 2-methylpent-l-yl-;
3-methylpent-lyl-; 2-methylpent-2-yl-;
3-methylpent-2-yl-; 4-methylpent-2-yl-;
2-methylpent-3-yl-; 3- methylpent-3-yl-;
2-ethylbut-l-yl-; hept-1-yl-; hept-2-yl-; hept-3-yl-;
hept-4-yl-; 1- methylhex-1-yl-; 2-methylhex-l-yl-;
3-methylhex-l-yl-; 4-methylhex-l-yl-; 5-methylhex-
1-yl-; 2-methylhex-2-yl-; 3-methylhex-2-yl-;
4-methylhex-2-yl-; 5-methylhex-2-yl-; 2-
methylhex-3-yl-; 3-methylhex-3-yl-; 4-methylhex-3-yl-;
5-methylhex-3-yl-; 2-methylhex- 4-yl-;
1,1-dimethylpent-l-yl-; 1,2-dimethylpent-l-yl-;
1,3-dimethylpent-l-yl-; 1,4- dimethylpent-1-yl-;
2,2-dimethylpent-l-yl-; 2,3-dimethylpent-l-yl-;
2,4-dimethylpent-lyl-; 2,5-dimethylpent-l-yl-;
3,3-dimethylpent-l-yl-; 3,4-dimethylpent-l-yl-; 3,5-
dimethylpent-1-yl-; 4,4-dimethylpent-l-yl-;
4,5-dimethylpent-l-yl-; 5,5-dimethylpent-lyl-;
2,2-dimethylrent-2-yl-; 2,3-dimethylpent-2-yl-;
2,4-dimethylrent-2-yl-; 3,3- dimethylpent-2-yl-;
3,4-dimethylpent-2-yl-; 2,2-dimethylpent-3-yl-;
2,3-dimethylpent-3- yl-; 2,4-dimethylpent-3-yl-;
2,2-dimethylpent-4-yl-; 2-ethylpent-l-yl-;
3-ethylpent-l-yl-; 1,1,2-trimethylbut-l-yl-;
1,2,2-trimethylbut-l-yl-; 1,2,3-trimethylbut-l-yl-;
2,2,3- trimethylbut-1-yl-; 2,3,3-trimethylbut-l-yl-;
2,3,3-but-2-yl-; 2-isopropylbut-l-yl-; 2-
isopropylbut-2-yl-; oct-l-yl-; oct-2-yl-; oct-3-yl-;
oct-4-yl-; 2-methylhept-l-yl-; 3- methylhept- 1-yl-;
4-methylhept- 1-yl-; 5-methylhept- 1-yl-;
6-methylhept- 1-yl-; 2- methylhept-2-yl-;
3-methylhept-2-yl-; 4-methylhept-2-yl-;
5-methylhept-2-yl-; 6-methylhept-2-yl-;
2-methylhept-3-yl-; 3-methylhept-3-yl-;
4-methylhept-3-yl-; 5- 



methylhept-3-yl-; 6-methylhept-3-yl-;
2-methylliept-4-yl-; 3-methylhept-4-yl-; 4-
methylhept-4-yl-; 2,2-dimethylhex-l-yl-;
2,3-dimethylhex-l-yl-; 2,4-dimethylhex-l-yl-;
2,5-dimethylhex-l-yl-; 3,3-dimethylhex-l-yl-;
3,4-dimethylhex-l-yl-; 3,5-dimethylhex-lyl-;
4,4-dimethylhex-l-yl-; 4,5-dimethylhex-l-yl-;
5,5-dimethylhex-l-yl-; 2,3- dimethylhex-2-yl-;
2,4-dimethylhex-2-yl-; 2,5-dimethylhex-2-yl-;
3,3-dimethylhex-2-yl-; 3,4-dimethylhex-2-yl-;
3,5-dimethylhex-2-yl-; 4,4-dimethylhex-2-yl-;
4,5-dimethylhex-2- yl-; 5,5-dimethylhex-2-yl-;
2,2-dimethylhex-3-yl-; 2,3-dimethylhex-3-yl-; 2,4-
dimethylhex-3-yl-; 2,5-dimethylhex-3-yl-;
3,3-dimethylhex-3-yl-; 3,4-dimethylhex-3-yl-;
3,5-dimethylhex-3-yl-; 4,4-dimethylhex-3-yl-;
4,5-dimethylhex-3-yl-; 5,5-dimethylhex-3- yl-;
2,2,3-trimethylpent-l-yl-; 2,2,4-trimethylpent-l-yl-;
2,3,3-trimetliylpent-l-yl-; 2,3,4-
trimethylpent-1-yl-; 3,3,4-trimethylpent-l-yl-;
3,4,4-trimethylpent-l-yl-; 2,4,4- trimethylrent-1-yl-;
2,3,3-trimethylpent-2-yl-; 2,3,4-trimethylpent-2-yl-;
3,3,4- trimethylpent-2-yl-; 3,4,4-trimethylpent-2-yl-;
2,4,4-trimethylpent-2-yl-; 2,2,3- trimethylpent-3-yl-;
2-methyl-3-ethylpen-l-yl-; 3-ethyl-3-methylpent-l-yl-;
3-ethyl-4- methylpent-1-yl-;
(3-methylhex-3-yl)methyl-; (4-methylhex-3-yl)methyl-;
(5-methylhex- 3-yl)methyl-; (2-methylhex-2-yl)methyl-;
2-methyl-3-ethylpent-2-yl-; 3-ethyl-3-
methylpent-2-yl-; 3-ethyl-4-methylpent-2-yl-;
2-methyl-2-ethylpent-3-yl-; 2-methyl-3-
ethylpent-3-yl-; 2,2,3,3-tetramethylbut-l-yl-;
2-ethyl-3,3-dimethylbut-2-yl; 2-isopropyl-
3-methylbut-2-yl-; (3-ethylpent-3-yl)methyl-;
(2,3-dimethylpent-3-yl)methyl-; (2,4-
dimethylpent-3-yl)methyl-; non-l-yl-; non-2-yl-;
non-3-yl-; non-4-yl-; non-5-yl-; 2- methyloct-1-yl;
3-methyloct-l-yl-; 4-methyloct-l-yl-;
5-methyloct-l-yl-; 6-methyloct-lyl-;
7-methyloct-l-yl-; 2-methyloct-2-yl;
3-methyloct-2-yl-; 4-methyloct-2-yl-; 5-
methyloct-2-yl-; 6-methyloct-2-yl-; 7-methyloct-2-yl-;
2-methyloct-3-yl; 3-methyloct-3- yl-;
4-methyloct-3-yl-; 5-methyloct-3-yl-;
6-methyloct-3-yl-; 7-methyloct-3-yl-; 2-
methyloct-4-yl; 3-methyloct-4-yl-; 4-methyloct-4-yl-;
5-methyloct-4-yl-; 6-methyloct-4- yl-;
7-methyloct-4-yl-; 2,2-dimethylhept-l-yl-;
2,3-dimethylhept-l-yl-; 2,4-dimethylhept- 1-yl-;
2,5-dimethylhert-l-yl-; 2,6-dimethylhert-l-yl-;
3,3-dimethylhept-l-yl-; 3,4- dimethylhept-1-yl-;
3,5-dimethylhept-l-yl-; 3,6-dimethylhept-l-yl-;
4,4-dimethylhept-lyl-; 4,5-dimethylhept-l-yl-;
4,6-dimethylhept-l-yl-; 5,5-dimethylhept-l-yl-; 5,6-
dimethylhept-1-yl-; 6,6-dimethylhept-l-yl-;
2,3-dimethylhept-2-yl-; 2,4-dimethylhept-2-yl-;
255-dimethylhe rt-2-yl-; 2,6-dimethylhert-2-yl-;
3,3-dimethylhept-2-yl-; 3,4- dimethylhept-2-yl-;
3,5-dimethylhept-2-yl-; 3,6-dimethylhept-2-yl-;
4,4-dimethylhept-2- yl-; 4,5-dimethylhept-2-yl-;
4,6-dimethylhept-2-yl-; 5,5-dimethylhept-2-yl-; 5,6-
dimethylhept-2-yl-; 6,6-dimethylhept-2-yl-;
2,2-dimethylhept-3-yl-; 2,3-dimethylhept-3- yl-;
2,4-dimethylhept-3-yl-; 2,5-dimethylhept-3-yl-;
2,6-dimethylhept-3-yl-; 3,4- dimethylhept-3-yl-;
3,5-dimethylhept-3-yl-; 3,6-dimethylhept-3-yl-;
4,4-dimethylhept-3- yl-; 4,5-dimethylhept-3-yl-;
4,6-dimethylhept-3-yl-; 5,5-dimethylhept-3-yl-; 5,6-
dimethylhept-3-yl-; 6,6-dimethylhept-3-yl-;
3-ethylhept-l-yl-; 3-ethylhept-l-yl-; 4-
ethylhept-1-yl-; 3-ethylhept-2-yl-; 4-ethylhept-2-yl-;
5-ethylhept-2-yl-; 3-ethylhept-3-yl-;
4-ethylhept-3-yl-; 5-ethylhe rt-3~yl-;
3-ethylhert-4-yl-; 4-ethylhept-4-yl-; 2,2,3-
trimethylhex-1-yl-; 2,2,4-trimethylhex-l-yl-;
2,2,5-trimethylhex-l-yl-; 2,3,3- trimethylhex-1-yl-;
2,3,4-trimethylhex-l-yl-; 2,3,5-trimethylhex-l-yl-;
2,4,4- trimethylhex-1-yl-; 2,4,5-trimethylhex-l-yl-;
2,5,5-trimethylhex-l-yl-; 3,3,4- trimethylhex-1-yl-;
3,3,5-trimethylhex-l-yl-; 4,4,5-trimethylhex-l-yl-;
4,5,5- trimethylhex-1-yl-; 2,3,3-trimethylhex-2-yl-;
2,3,4-trimethylhex-2-yl-; 2,3,5- trimethylhex-2-yl-;
2,4,4-trimethylhex-2-yl-; 2,4,5-trimethylhex-2-yl-;
2,5,5- trimethylhex-2-yl-; 3,3,4-trimethylhex-2-yl-;
3,3,5-trimethylhex-2-yl-; 3,4,4- trimethylhex-2-yl-;
3,4,5-trimethylhex-2-yl-; 3,5,5-trimethylhex-2-yl-;
4,4,5- trimethylhex-2-yl-; 4,5,5-trimethylhex-2-yl-;
2,2,3-trimethylhex-3-yl-; 2,2,4- 



trimethylhex-3-yl-; 2,2,5-trimethylhex-3-yl-;
2,3,4-trimethylhex-3-yl-; 2,3,5- trimethylhex-3-yl-;
2,4,4-tximethylhex-3-yl-; 2,4,5-trimethylhex-3-yl-;
2,5,5- trimethylhex-3-yl-; 4,4, 5-trimethylhex-3-yl-;
4,5,5-trimethylhex-3-yl-; (2-methylhex-3- yl)methyl~;
3-ethyl-2-methylhex-l-yl-; 3-ethyl-3-methylhex-l-yl-;
3-ethyl-4-methylhex- 1-yl-; 3-ethyl-5-methylhex-l-yl~;
4-ethyl-2-methylhex-l-yl-; 4-ethyl-3-methylhex-l-yl-;
4-ethyl-4-methylhex- 1-yl-; 4-ethyl-5-methylhex-
1-yl-; (2-methylhex- 1-yl)methyl-; (3- methylhex-
1-yl)methyl- ; (4-methylhex- 1-yl)methyl- ;
(5-methylhex- 1-yl)methyl- ; (6-
methylhex-l-yl)methyl-; 3-isopropylhex-l-yl-;
4-ethyl-5-methylhex-l-yl-; 3-ethyl-3- methylhex-2-yl-;
3-ethyl-4-methylhex-2-yl-; 3-ethyl-5-methylhex-2-yl-;
4-ethyl-2- methylhex-2-yl-; 4-ethyl-3-methylhex-2-yl-;
4-ethyl-4-methylhex-2-yl-; 4-ethyl-5- methylhex-2-yl-;
3-isopropylhex-2-yl-; 4-ethyl-5-methylhex-2-yl-;
3-ethyl-2-methylhex- 3-yl-; 3-ethyl-4-methylhex-3-yl-;
3-ethyl-5-methylhex-3-yl-; 4-ethyl-2-methylhex-3-yl-;
4-ethyl-3-methylhex-3-yl-; 4-ethyl-4-methylhex-3-yl-;
4-ethyl-5-methylhex-3-yl-; Aisopropylhex- 1-yl-;
2,2,3,3-tetramethylpent-l-yl-;
2,2,3,4-tetramethylpent-l-yl-; 2,2,4,4-
tetramethylpent- 1-yl-; 2,3,3,4-tetramethylpent-
1-yl-; 2,3,4,4-tetramethylpent- 1-yl-;
2,3,4,4-tetramethylpent-l-yl-;
3,3,4,4-tetramethylpent-l-yl-;
2,3,3,4-tetramethylrent-2-yl- ;
2,3,4,4-tetramethylpent-2-yl-;
2,3,4,4-tetramethylpent-2-yl-;
3,3,4,4-tetramethylpent-2- yl-;
2,2,3,4-tetramethylpent-3-yl-;
2,2,4,4-tetramethylpent-3-yl-;
2,3,4,4-tetramethylpent- 3-yl-;
2,3,4,4-tetramethylpent-3-yl-;
(3-ethylhex-3-yl)methyl-; (4-ethylhex-3-yl)methyl-;
(5-methylhept-3-yl)methyl-; 2,4-dimethyl-3-ethylpent-
1-yl-; 3,4-dimethyl-3-ethylrent-1- yl-;
4,4-dimethyl-3-ethylpent-l-yl-;
2-ethyl-2-methylhex-l-yl-; 3-ethyl-2-methylhex-l-yl- ;
4-ethyl-2-methylhex- 1-yl-; 2-ethyl-3-methylhex-
1-yl-; 2-ethyl-4-methylhex- 1-yl-; 3-
ethyl-3-methylhex-l-yl-; 3-ethyl-4-methylhex-l-yl-;
3-ethyl-5-methylhex-l-yl-; 4-ethyl- 3-methylhex-l-yl-;
4-etitiyl-4-methylhex-l-yl-;
4-ethyl-5-methylhex-l-yl-; and the like from
dec-l-yl-; dec-2-yl-; dec-3-yl-; dec-4-yl-; dec-5-yl-;
dec-6-yl-; undec-1-yl-; undec- 2-yl-; undec-3-yl-;
undec-4-yl-; undec-5-yl-; undec-6-yl-; undec-7-yl-;
dodec-1-yl; dodec-2-yl; dodec-3-yl; dodec-4-yl;
dodec-5-yl; dodec-6-yl groups. Preferably, the alkyl
group is a straight chain or branched alkyl group with
1 to 8 carbon atoms. The alkenyl group can be a
straight chain or branched alkenyl group having 2-12
carbon atoms. The alkenyl group can be selected from
the group consisting of: vinyl-; allyl-; a-methallyl-;
b-methallyl-; 1-propenyl-; isopropenyl-; 1-butenyl-;
2-butenyl-; 3- butenyl; l-buten-2-yl-; l-buten-3-yl-;
1-methyl- 1-propenyl-; 2-methyl- 1-propenyl-; 1-
pentenyl-; 2-pentenyl-; 3-pentenyl-; 4-pentenyl-;
l-penten-2-yl-; l-penten-3-yl-; 2- methyl- 1-butenyl-;
1-hexenyl-; 2-hexenyl-; 3-hexenyl-; 4-hexenyl-;
5-hexenyl-; 1- heptenyl-; 2-heptenyl-; 3-heptenyl-;
4-heptenyl-; 5-heptenyl-; 6-heptenyl-; 1-octenyl-; 2-
octenyl-; 3-octenyl-; 4-octenyl-; 5-octenyl-;
6-octenyl-; 7-octenyl-; 1-nonenyl-; 2- nonenyl-;
3-nonenyl-; 4-nonenyl-; 5-nonenyl-; 6-nonenyl-;
7-nonenyl-; 8-nonenyl-; 1- decenyl-; 2-decenyl-;
3-decenyl-; 4-decenyl-; 5-decenyl-; 6-decenyl-;
7-decenyl-; 8- decenyl-; 9-decenyl-; 1-undecenyl;
2-undecenyl; 3-undecenyl; 4-undecenyl; 5-undecenyl;
6-undecenyl; 7-undecenyl; 8-undecenyl; 9-undecenyl;
10-undecenyl; 1-dodecenyl; 2- dodecenyl; 3-dodecenyl;
4-dodecenyl; 5-dodecenyl; 6-dodecenyl; 7-dodecenyl; 8-
dodecenyl; 9-dodecenyl; 10-dodecenyl; 11-dodecenyl
groups; and related branched isomers. Preferably, the
group is a straight chain or branched alkenyl group
with 2 to 8carbon atoms. The alkynyl group can a
straight chain or branched alkynyl group having 2-12
carbon atoms. The alkynyl group can be selected from
the group consisting of: ethynyl-; 1-propynyl-;
2-propynyl-; 1-butynyl-; 2-butynyl-; 3-butynyl-;
1-pentynyl-; 2-pentynyl-; 3-pentynyl-; 4-pentynyl-;
1-hexynyl-; 2-hexynyl-; 3-hexynyl-; 4-hexynyl-;
5-hexynyl-; 1- heptynyl-; 2-heptynyl-; 3-heptynyl-;
4-heptynyl-; 5-heptynyl-; 6-heptynyl-; 1-octynyl-; 2-
octynyl-; 3-octynyl-; 4-octynyl-; 5-octynyl-;
6-octynyl-; 7-octynyl-; 1-nonynyl-; 2- 



nonynyl-; 3-nonynyl-; 4-nonynyl-; 5-nonynyl-;
6-nonynyl-; 7-nonynyl-; 8-nonynyl-; 1- decynyl-;
2-decynyl-; 3-decynyl-; 4-decynyl-; 5-decynyl-;
6-decynyl-; 7-decynyl-; 8- decynyl-; 9-decynyl-;
1-undecynyl-; 2-undecynyl-; 3-undecynyl-;
4-undecynyl-; 5- undecynyl-; 6-undecynyl-;
7-undecynyl-; 8-undecynyl-; 9-undecynyl-;
10-undecynyl-; 1- dodecynyl-; 2-dodecynyl-;
3-dodecynyl-; 4-dodecynyl-; 5-dodecynyl-;
6-dodecynyl-; 7- dodecynyl-; 8-dodecynyl-;
9-dodecynyl-; 10-dodecynyl-; 11-dodecynyl- groups; and
related branched isomers. Preferably, the alkynyl
group is a straight chain or branched alkeriyl group
with 2 to 8 carbon atoms. The cycloalkyl group can be
cycloalkyl groups with 3 to 10 carbon atoms. The
cycloalkyl group can be selected from the group
consisting of: cyclopropyl-; cyclobutyl-;
cyclopentyl-; cyclohexyl-; cycloheptyl-; and
cyclooctyl- groups. These groups can be variably
substituted at any position(s) around the ring.
Preferably, the cycloalkyl group is a cycloalkyl group
with 5 to 8 carbon atoms. The cycloalkenyl group can
be cycloalkenyl groups with 3 to 10 carbon atoms. The
cycloalkenyl group can be selected from the group
consisting of: cyclobutenyl-; cyclopentenyl-;
cyclohexenyl-; cycloheptenyl-; and cyclooctenyl-
groups. This group can variably be substituted at any
position(s) around the ring. Preferably, the
cycloalkenyl group is a cycloalkenyl group with 5 to 7
carbon atoms. The aryl group can be selected from the
group consisting of phenyl; biphenyl; naphtyl;
anthracenyl groups; and the like. Preferably; the aryl
group is a phenyl group. The aryl alkyl group can be a
group with 7 to 18 carbons. The aryl alkyl group can
be selected from the group consisting of: benzyl-;
1-methylbenzyl-; 2-phenylethyl-; 3-phenylpropyl-;
4-phenylbutyl-; 5-phenylpentyl-; 6-phenylhexyl-;
1-naphtylmethyl; and 2-(l-naphtyl)-ethyl groups; and
the like. Preferably, the aryl alkyl group is an aryl
alkylgroup with 7 to 12 carbon atoms. The heterocyclic
group represented by R in structure of general formula
I5 or in alternative embodiments of X in the compounds
of general structure (VI), (VII), (IX), and (X), can
include 5- to 10-membered heterocyclic groups
containing, as heteroatom X, nitrogen, oxygen, or
sulfur. The heterocyclic ring can be fused with a
cyclic or aromatic ring having 3 to 7 carbon atoms
such as: benzene; cyclopropyl; cyclobutane;
cyclopentane; and cyclohexane ring systems. Preferably
the heterocyclic ring has 5 or 6 carbon atoms. The
heterocyclic ring can be selected from the group
consisting of: furyl-; dihydrofuranyl-;
tetrahydrofuranyl-; dioxolanyl-; oxazolyl-;
dihydrooxazolyl-; oxazolidinyl-; isoxazolyl-;
dihydroisoxazolyl-; isoxazolidinyl-; oxathiolanyl-;
thienyl-; tetrahydrothienyl-; dithiolanyl-;
thiazolyl-; dihydrothiazolyl-; thiazolidinyl-;
isothiazolyl-; dihydroisothiazolyl-;
isothiazolidinyl-; pyrrolyl-; dihydropyrrolyl-;
pyrrolidinyl-; pyrazolyl-; dihydropyrazolyl-;
pyrazolidinyl-; imidazolyl-; dihydroimidazolyl-;
imidazolidinyl-; triazolyl-; dihydrotriazolyl-;
triazolidinyl-; tetrazolyl-; dihydrotetrazolyl- ;
tetrazolidinyl-; pyridyl-; dihydropyridyl-;
piperidinyl-; morpholinyl-; dioxanyl-; oxathianyl-;
trioxanyl-; thiomorpholinyl-; pyridazinyl-;
dihydropyridazinyl-; tetrahydropyridazinyl-;
hexahydropyridazinyl-; pyrimidinyl-;
dihydropyrimadinyl-; tetrahydropyrimadinyl-;
hexahydropyrimadinyl-; pyrazinyl-; piperazinyl-;
pyranyl-; dihydropyranyl-; tetrahydropyranyl-;
thiopyranyl-; dihydrothiopyranyl-;
tetrahydrothiopyranyl-; dithianyl-; purinyl-;
pyrimidinyl-; pyrrolizinyl-; pyrrolizidinyl; indolyl-;
dihydroindolyl-; isoindolyl-; indolizinyl-;
indolizidinyl-; quinolyl-; dihydroquinolyl-;
tetrahydroquinolyl-; isoquinolyl-; dihydroquinolyl-;
tetrahydroquinolyl-; quinolizinyl-; quinolizidinyl-;
phenanthrolinyl-; chromenyl-; chromanyl-;
isochromenyl-; isochromanyl-; benzofuranyl-;
carbazolyl- groups; and tetrahydrofurane;
1,3-dioxolane; tetrahydrotiophene; pyrrolidine;
dioxolane; 2- 



imidazolidinethione; 2-imidazolidene; dioxane,
piperazine; and dithione (see Fig. 2). In compounds of
general formula (I) and (III), the heterocyclic ring
can befused with a cyclic or aromatic ring having 3 to
7 carbon atoms such as:benzene; cyclopropyl;
cyclobutane; cyclopentane; and cyclohexane ring
systems . The alkoxy group can be a straight chain or
branched alkoxy group having 2-12carbon atoms such as:
methoxy; ethoxy; propyloxy; isopropyloxy; butyloxy;
isobutyloxy; tert-butyloxy; pentyloxy; hexyloxy;
heptyloxy; or octyloxy. The alkenyloxy group can be a
straight chain or branched alkenyloxy group having
2-12 carbon atoms. The alkenyloxy group can be
selected from the group consisting of: ethynyloxy-;
1-propynyloxy-; 2-propynyloxy-; 1-butynyloxy-; 2-
butynyloxy-; 3-butynyloxy-; 1-pentynyloxy-;
2-pentynyloxy-; 3-pentynyloxy-; Apentynyloxy-;
1-hexynyloxy-; 2-hexynyloxy-; 3-hexynyloxy-;
4-hexynyloxy-; 5- hexynyloxy-; 1-heptynyloxy-;
2-heptynyloxy-; 3-heptynyloxy-; 4-heptynyloxy-; 5-
heptynyloxy-; 6-heptynyloxy-; 1-octynyloxy-;
2-octynyloxy-; 3-octynyloxy-; Aoctynyloxy-;
5-octynyloxy-; 6-octynyloxy-; 7-octynyloxy-;
1-nonynyloxy-; 2- nonynyloxy-; 3-nonynyl-oxy-;
4-nonynyloxy-; 5-nonynyloxy-; 6-nonynyloxy-; 7-
nonynyloxy-; 8-nonynyloxy-; 1-decynyloxy-;
2-decynyloxy-; 3-decynyloxy-; Adecynyloxy-;
5-decynyloxy-; 6-decynyloxy-; 7-decynyloxy-;
8-decynyloxy-; 9- decynyloxy-; 1-undecynyloxy-;
2-undecynyloxy-; 3-undecynyloxy-; 4-undecynyloxy-; 5-
undecynyloxy-; 6-undecynyloxy-; 7-undecynyloxy-;
8-undecynyloxy-; 9-undecynyloxy-; 10-undecynyloxy-;
1-dodecynyloxy-; 2-dodecynyloxy-; 3-dodecynyloxy-;
Adodecynyloxy-; 5-dodecynyloxy-; 6-dodecynyloxy-;
7-dodecynyloxy-; 8-dodecynyloxy-; 9-dodecynyloxy-;
10-dodecynyloxy-; 11-dodecynyloxy- groups; and related
branched isomers. Preferably, the alkenyloxy group is
a straight chain or branched alkenyloxy groups with 2
to 8 carbon atoms. The aryloxy group can be an aryloxy
group, such as a phenoxy or naphtyloxy group (e.g.:
phenoxy; 2-methylphenoxy; 3-methylphenoxy;
4-methylphenoxy; 2- allylphenoxy; 2-chlorophenoxy;
3-chlorophenoxy; 4-chlorophenoxy; 4-methoxyphenoxy;
2-allyloxyphenoxy; naphtyloxy; and the like). The
group can optionally be substituted with an alkyl or
alkenyl or alkoxy group having 1 to 4 carbon atoms or
halogens. The aryl alkyloxy group can be benzyloxy or
2-phenylethyloxy. The alkylamino group can be a
straight chain or branched alkylamino group having
2-12 carbon atoms such as: methylamino; ethylamino;
propylamino; isopropylamino; butylamino;
isobutylamino; tert-butylamino; pentylamino;
hexylamino; heptylamino; or octylamino. The alkenyl
amino group can be a straight chain or branched
alkenylaminogroup having 2-12 carbon atoms. The
alkenyl amino group can be selected from the group
consisting of: ethynylamino-; 1-propynylamino-;
2-propynylamino-; 1- butynylamino-; 2-butynylamino-;
3-butynylamino-; 1-penrynylamino-; 2-pentynylamino- ;
3-pentynylamino-; 4-pentynylamino-; 1-hexynylamino-;
2-hexynylamino-; 3- hexynylamino-; 4-hexynylamino-;
5-hexynylamino-; 1-heptynylamino-; 2- heptynylamino-;
3-heptynylamino-; 4-heptynylamino-; 5-heptynylamino-;
6- heptynylamino-; 1-octynylamino-; 2-octynylamino-;
3-octynylamino-; 4-octynylamino-; 5-octynylamino-;
6-octynylamino-; 7-octynylamino-; 1-nonynylamino-;
2-nonynylamino- ; 3-nonynyl-amino; 4-nonynylamino-;
5-nonynylamino-; 6-nonynylamino-; 7- nonynylamino-;
8-nonynylamino-; 1-decynylamino-; 2-decynylamino-;
3-decynylamino-; 4-decynylamino-; 5-decynylamino-;
6-decynylamino-; 7-decynylamino-; 8- decynylamino-;
9-decynylamino-; 1-undecynylamino-; 2-undecynylamino-;
3- undecynylamino-; 4-undecynylamino-;
5-undecynylamino-; 6-undecynylamino-; 7-
undecynylamino-; 8-undecynylamino-; 9-undecynylamino-;
10-undecynylamino-; 1- 



dodecynylamino-; 2-dodecynylamino-; 3-dodecynylamino-;
4-dodecynylamino-; 5- dodecynylamino-;
6-dodecynylamino-; 7-dodecynylamino-;
8-dodec}'nylamino-; 9- dodecynylamino-;
10-dodecynylamino-; and 11-dodecynylamino- groups; and
related branched isomers. Preferably, the alkenyl
amino group is a straight chain or branched
alkenylamino group with 2 to 8 carbon atoms. The
arylamino group can be an arylamino group such as a
phenylamino or naphtylamino group, optionally
substituted with an alkyl or alkenyl or alkoxy group
having 1to 4 carbon atoms, or halogens. The arylamino
group can be selected from the group consisting of:
phenylamino; 2-methylphenylamino; 3-methylphenylamino;
4- methylphenylamino; 2-allylphenylamino;
2-chlorophenylamino; 3-chlorophenylamini; 4-
chlorophenylamino; 4-methoxyphenylamino;
2-allyloxyphenylamino; naphtylamino; and the like. The
arylalkylamino group can be benzylamino or
2-phenylethylamino. The alkylthio group can be an
alkylthio group having 1 to 8 carbon atoms. The
alkylthio group can be selected from the group
consisting of: methylthio; ethylthio; propylthio;
bixtylthio; isobutylthio; and pentylthio. The
alkenylthio group can be a straight chain or branched
alkenylthio grouphaving 1to 8 carbon atoms. The
alkenylthio group can be selected from the group
consisting of: ethynylthio-; 1-propynylthio-;
2-propynylthio-; 1-butynylthio-; 2- butynylthio-;
3-butynyltbio-; 1-pentynylathio-; 2-pentynylthio-;
3-pentynylthio-; Apentynylthio-; 1-hexynylthio-;
2-hexynylthio-; 3-hexynylthio-; 4-hexynylthio-; 5-
hexynylthio-; and the like. The arylrthio group can be
an alkenylthio group having 1 to 8 carbon atoms such
as a phenylthio or naphtylthio group, which can
optionally be substituted with an alkyl or alkenyl or
alkoxy group having 1 to 4 carbon atoms; and also
halogens, e.g.: phenylthio; 2-methylphenylthio;
3-methylphenylthio; 4- methylphenylthio; 2-
allylphenylthio; 2-chlorophenylthio;
3-chlorophenylamini; 4-chlorophenylthio; 4-
methoxyphenylthio; 2-allyloxyphenylthio; naphtylthio;
and the like. The arylalkylthio group can be an
alkenylthio group having 1 to 8 carbon atoms such as a
benzylthio- group or a 2-phenylethylthio-group. The
alkoxycarbonyl group can be: methoxycarbonyl;
ethoxycarbonyl; or the like. The substituted or
unsubstituted carbamoyl group can be: carbamoyl;
methylcarbamoyl; dimethylcarbamoyl; diethylcarbamoyl;
or the like. The acyl group can be an acyl group with
1 to 8 carbon atoms such as: formyl; acetyl;
propionyl; or benzoyl groups; or the like. The alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, aryl alkyl,
heterocyclic, alkoxy, alkenyloxy., aryloxy, aryl
alkyloxy, alkylamino, alkenylamino, arylamino,
arylalkylarpino, alkylthio, alkenylthio, arylthio,
arylalkylthio, alkoxycarbonyl, substituted and
unsubstituted carbamoyl and acyl groups mentioned
above can optionally be substituted. Examples of
substituents include: halogens (F; Cl; Br; I);
hydroxyl groups; mercapto groups; carboxylates; nitro
groups; cyano groups; substituted or unsubstituted
amino groups (including amino, methylamino,
dimethylamino, ethylamino, diethylamino, and various
protected amines such as tert-butoxycarbonyl- and
arylsulfonamido groups); alkoxy groups (having 1 to 8
carbon atoms such as methoxy, ethoxy, propyloxy,
isopropyloxy, butyloxy, isobutyloxy, tert-butyloxy,
pentyloxy, hexyloxy, heptyloxy or octyloxy);
alkenyloxy groups (having 2 to 8 carbon atoms such as
a vinyloxy; allyloxy; 3-butenyloxy or 5-hexenyloxy);
aryloxy groups (such as a phenoxy or naphtyloxy
groupwhich can be optionally substituted with an alkyl
or alkenyl or alkoxy group having 1 to 4 carbon atoms;
and also halogens, e.g., phenoxy, 2-methylphenoxy,
3-methylphenoxy, 



4-methylphenoxy, 2-allylphenoxy, 2-chlorophenoxy,
3-chlorophenoxy, 4-chlorophenoxy, 4-meth.oxyphenoxy,
2-allyloxyphenoxy, naphtyloxy, and the like); aryl
alkyloxy groups (e.g., benzyloxy and
2-phenylethyloxy); alkylthio groups (having 1 to 8
carbon atoms such as methylthio, ethylthio,
propylthio, butylthio, isobutylthio, pentylthio);
alkoxycarbonyl groups (e.g. methoxycarbonyl,
ethoxycarbonyl, and the like); substituted or
unsubstituted carbamoyl group (e.g. carbamoyl,
methylcarbamoyl, dimethylcarbamoyl, diethyl carbamoyl
and the like); acyl groups (with 1 to 8 carbon atoms
such as formyl, acetyl, propionyl, or benzoyl groups);
and others. The above-mentioned cycloalkyl,
cycloalkenyl, aryl, aryl alkyl, heterocyclic, alkoxy,
alkenyloxy, aryloxy, aryl alkyloxy, alkylthio, and
alkoxycarbonyl groups can also be substituted with
alkyl groups having 1 to 10 carbon atoms, alkenyl
groups with 2 to 10 carbon atoms, or haloalkyl groups
with 1 to 10 carbon atoms in addition to the
substituents specified above. The number of
substituents can be one or more than one. The
substituents can be the same or different. The R group
can be a functional group. The functional group is
selected from the group consisting of: halo,
pseudohalo, hydroxyl, variably substituted mercapto,
variably substituted sulfmyl, variably substituted
sulfonyl, carboxylates, variably substituted amino,
variably substituted amido, variably substituted
ureido, variably substituted carbamoyl, and variably
substituted urethano. Pseudohalo is nitro, cyano,
azido, cyanato, isocyanato, or isothiocyanato. The R
group can also be present as a saturated or
unsaturated optionally substituted carbocycle or a
heterocycle having 5 to 12 carbon atoms, such as:
cyclopentane; cyclohexane; cyclohexene;
cyclohexadiene; cycloheptane; cyclooctane;
cyclononane; or cyclodecane As used herein, a
"variably substituted" group is a group that is
unsubstituted or is substituted with one or more, in
another embodiment one to five, in another embodiment
one, two or three, substituents. """ in general
formulae (II) and (IV) can be 2-8, i.e., 2, 3,4 5, 6,
7 or 8."Polypeptide" and "protein" are used
interchangeably and mean any peptidelinked chain of
amino acids, regardless of length or
post-translational modification. The invention also
features YEMH polypeptides with conservative
substitutions. Conservative substitutions typically
include substitutions within the following groups:
glycine and alanine; valine, isoleucine, and leucine;
aspartic acid and glutamic acid; asparagine,
glutamine, serine and threonine; lysine, histidine and
arginine; and phenylalanine and tyrosine. The term
"isolated" polypeptide or peptide fragment, as used
herein, refers to a polypeptide or a peptide fragment
which either has no naturally-occurring counterpart or
has been separated or purified from components which
naturally accompany it, e.g., microorganism cellular
components such as yeast cell cellular components.
Typically, the polypeptide or peptide fragment is
considered "isolated" when it is at least 70%, by dry
weight, free from the proteins and other
naturally-occurring organic molecules with which it is
naturally associated. Preferably, a preparation of a
polypeptide (or peptide fragment thereof) of the
invention is at least 80%, more preferably at least
90%, and most preferably at least 99%, by dry weight,
the polypeptide (or the peptide fragment thereof),
respectively, of the invention. Thus, for example, a
preparation of polypeptide z is at least 80%, more
preferably at least 90%, and most preferably at least
99%, by dry weight, polypeptide z. Since a polypeptide
that is chemically synthesized is, by its nature,
separated from the components that naturally accompany
it, the synthetic polypeptide is 



"isolated." An isolated polypeptide (or peptide
fragment) of the invention can be obtained, for
example, by: extraction from a natural source (e.g.,
from yeast cells); expression of a recombinant nucleic
acid encoding the polypeptide; or chemical synthesis.
A polypeptide that is produced in a cellular system
different from the source from which it naturally
originates is "isolated," because it will necessarily
be free of components which naturally accompany it.
The degree of isolation or purity can be measured by
any appropriate method, e.g., column chromatography,
polyacrylamide gel electrophoresis, or HPLC analysis.
An "isolated DNA" is either (1) a DNA that contains
sequence not identical to that of any naturally
occurring sequence, or (2), in the context of a DNA
with a naturallyoccurring sequence (e.g., a cDNA or
genomic DNA)5 a DNA free of at least one of the genes
that flank the gene containing the DNA of interest in
the genome of the organism in which the gene
containing the DNA of interest naturally occurs. The
term therefore includes a recombinant DNA incorporated
into a vector, into an autonomously replicating
plasmid or virus, or into the genomic DNA of a
prokaryote or eukaryote. The term also includes a
separate molecule such as: a cDNA (e.g., SEQ ID NOs:
10, 11, 12, 13, 14, 15, 16, 17, or 18) where the
corresponding genomic DNA can have introns and
therefore can have a different sequence; a genomic
fragment that lacks at least one of the flanking
genes; a fragment of cDNA or genomic DNA produced by
polymerase chain reaction (PCR) and that lacks at
least one of the flanking genes; a restriction
fragment that lacks at least one of the flanking
genes; a DNA encoding a non-naturally occurring
protein such as a fusion protein, mutein, or fragment
of a given protein; and a nucleic acid which is a
degenerate variant of a cDNA or a naturally occurring
nucleic acid. In addition, it includes a recombinant
nucleotide sequence that is part of a hybrid gene,
i.e., a gene encoding a non-naturally occurring fusion
protein. Also included is a recombinant DNA that
includes a portion o f SEQ ID NOs: 10-18. It will be
apparent from the foregoing that isolated DNA does not
mean a DNA present among hundreds to millions of other
DNA molecules within, for example, cDNA or genomic DNA
libraries or genomic DNA restriction digests in, for
example, a restriction digest reaction mixture or an
electrophoretic gel slice. As used herein, a
"functional fragment" of a YEMH polypeptide is a
fragment of the polypeptide that is shorter than the
full-length polypeptide and has at least 20% (e.g., at
least: 30%; 40%; 50%; 60%; 70%; 80%; 90%; 95%; 98%;
99%; 100%, or more) of the ability of the full-length
polypeptide to enantioselectively hydrolyse a MEO of
interest. Fragments of interest can be made by either
recombinant, synthetic, or proteolytic digestive
methods and tested for their ability to
enantioselectively hydrolyse a MEO. As used herein,
"operably linked" means incorporated into a genetic
construct so that an expression control sequence
effectively controls expression of a coding sequence
of interest. Unless otherwise defined, all technical
and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the
art to which thisinvention pertains. In case of
conflict, the present document, including definitions,
will control. Preferred methods and materials are
described below, although methods and materials
similar or equivalent to those described herein can be
used in the practice or testing of the present
invention. All publications, patent applications,
patents and other references mentioned herein are
incorporated by reference in their entirety. The
materials, methods, and examples disclosed herein are
illustrative only and not intended to be limiting.
Other features and advantages of the invention, e.g.,
vicinal diols substantially 



enriched for one optical enantiomer, will be apparent
from the following description, from the drawings and
from the claims. DESCRIPTION OF DRAWINGS Fig. 1 is a
depiction of the chemical structures of exemplary MEO
represented by general formula (II) that are useful
for the invention. Fig. 2 is a depiction of the
chemical structures of exemplary MEO represented by
general formula (VI) and (VII) that have heteroatoms
in the cyclic ring and are useful for the invention.
Fig. 3 is a schematic representation of
desymmetrisation of five exemplary MEO (cis-2,3-
epoxybutane, cyclohexene oxide, cyclopentene oxied,
cis-epoxysuccinic acid and 3,4-epoxytetrahydrofuran)
by epoxide hydrolases to the corresponding R,R-diols.
Fig. 4 is a restriction map of the pYLHmA (pINA1291)
expression vector. The positions of the hp4d promoter
and LIP2 terminator and of unique restriction sites
available for the insertion of coding sequences are
indicated. Fig. 5 is a restriction map of the pYLTsA
(pINA33 13) expression vector. The positions of the
TEF promoter and LIP2 terminator and of unique
restriction sites available for the insertion of
coding sequences are indicated. Figs. 6-8 (Samples
146-148) are line graphs showing the desymmetrisation
of cis- 2,3- epoxybutane by the indicated wild-type
yeast strains. The left y-axis (and lines with shaded
circle and triangle data points) in each graph show
the changes in concentrations of the optically active
vicinal diol products at the time points indicated on
the x-axis and the right y-axis (and lines with shaded
diamond-shaped data points) in each graph showthe
enantiomeric excesses ("ee") of the formed optically
active vicinal diol at the time points indicated on
the x-axis. The biocatalyst loadings are indicated in
brackets beside the strain names in each figure. The
percentage biocatalyst loading refers to a percentage
wet weight of yeast cells or an equivalent wet weight
of lysed/broken yeast cells in the aqueous fraction of
the reaction matrix. In all these instances the value
of the percentage wet weight of biocatalyst is
approximately five-fold the value of the equivalent
dry weight of biocatalyst. The biocatalyst loading are
indicated in a similar fashion in all the
biotransformation reaction profile graphs shown in the
figures described below. Figs. 9-12 (Samples 149-152)
are line graphs showing the desymmetrisation of
cis-2,3- epoxybutane by yeast host strains transformed
with vectors expressing YEMH polypeptides of selected
wild-type yeast strains. The left y-axis (and lines
with shaded circle, square, and triangle data points)
in each graph show the changes in concentrations of
the /nesO-vicinal diol and optically active vicinal
diol products at the time points indicated on the
x-axis and the right y-axis (and lines with shaded
diamond-shaped data points) in each graph show the
enantiomeric excesses ("ee") of the formed optically
active vicinal diol at the time points indicated on
the x-axis. Figs. 13-15 (Samples 153-155) are line
graphs showing the desymmetrisation of cyclohexene
oxide by the indicated wild-type yeast strains. The
left y-axis (and lines with shaded square, circle, and
triangle data points) in each graph show the changes
in concentrations of the cyclohexene oxide and the
optically active vicinal diol products at the time
points indicated on the x-axis and the right y-axis
(and lines with shaded diamond-shaped data points) in
each graph show the enantiomeric excesses ("ee") of
the formed optically active vicinal diol at the time
points indicated on the x-axis. Figs. 16-20 (Samples
156-160) are line graphs showing the desymmetrisation
of cyclohexene oxide by yeast host strains transformed
with vectors expressing YEMH polypeptides of selected
wild-type yeast strains. The left y-axis (and lines
with shaded square, circle, and triangle data points)
in each graph show the changes in concentrations 



of the cyclohexene oxide and the optically active
vicinal diol products at the time points indicated on
the x-axis and the right y-axis (and lines with shaded
diamond-shaped data points) in each graph show the
enantiomeric excesses ("ee") of the formed optically
active vicinal diol at the time points indicated on
the x-axis.Figs. 21-24 (Samples 161-164) are line
graphs showing the desymmetrisation of cyclohexene
oxide by whole (Figs 2 1 and 24) and lysed/broken
(Figs. 22 and 23) yeast host cells transformed with
vectors expressing three different YEMH polypeptides
of selected wild-type yeast strains. The left y-axis
(and lines with shaded square, circle, and triangle
data points) in each graph show the changes in
concentrations of the cyclohexene oxide and the
optically active vicinal diol products at the time
points indicated on the x-axis and the right y-axis
(and lines with shaded diamond-shaped data points) in
each graph show the enantiomeric excesses ("ee") of
the formed optically active vicinal diol at the time
points indicated o n the x-axis. Figs. 25-31 (Samples
165-171) are line graphs showing the desymmetrisation
of cyclopentene oxide by yeast host strains
transformed with vectors expressing YEMH polypeptides
of selected wild-type yeast strains. The left y-axis
(and lines with shaded square, circle, and triangle
data points) in each graph show the changes in
concentrations of the cyclopentene oxide and the
optically active vicinal diol products at the time
points indicated on the x-axis and the right y-axis
(and lines with shaded diamond-shaped data points) in
each graph show the enantiomeric excesses ("ee") of
the formed optically active vicinal diol at the time
points indicated o n the x-axis. Figs. 32 (Samples
183) is a line graph showing the desymmetrisation of
cisepoxysuccinic acid disodium salt by a yeast host
strain transformed with a vector expressing YEMH
polypeptides of a selected wild-type yeast strains.
The left y-axis (and lines with shaded square, and
triangle data points) in each graph show the changes
in concentrations of the optically active vicinal diol
products at the time points indicated on the x-axis
and the right y-axis (and lines with shaded
diamond-shaped data points) in each graph show the
enantiomeric excesses ("ee") of the formed optically
active vicinal diol at the time points indicated on
the x-axis. Figs. 33 (Samples 184) is a line graph
showing the desymmetrisation of 3,4-
epoxytetrahydrofuran by a yeast host strain
transformed with a vector expressing YEMH polypeptides
of a selected wild-type yeast strains. The left y-axis
(and lines with shaded square, circle, and triangle
data points) in each graph show the changes in
concentrations of the cyclopentene oxide and the
optically active vicinal diol products at the time
points indicated on the x-axis and the right y-axis
(and lines with shaded diamond-shaped datapoints) in
each graph show the enantiomeric excesses ("ee") of
the formed optically active vicinal diol at the time
points indicated on the x-axis. Fig. 34 is a depiction
of the amino acid sequence (SEQ ID NO:1) of a YEMH
polypeptide encoded by cDNA derived from a
Rhodosporidium toruloides strain (assigned accession
no. NCYC 3181). Fig. 35 is a depiction of the amino
acid sequence (SEQ ID NO:2) of a YEMH polypeptide
encoded by cDNA derived from a Rhodosporidium
toruloides strain (assigned identification no. UOFS
Y-0471). Fig. 36 is a depiction of the amino acid
sequence (SEQ ID NO:3) of a YEMH polypeptide encoded
by cDNA derived from a Rhodotorula araucariae strain
(assigned accession no. NCYC 3183). Fig. 37 is a
depiction of the amino acid sequence (SEQ ID NO:4) of
a YEMH polypeptide encoded by cDNA derived from a
Cryptococcus curvatus strain (assigned accession no.
NCYC 3158). Fig. 38 is a depiction of the amino acid
sequence (SEQ ID NO:5) of a YEMH 



polypeptide encoded by cDNA derived from a
Rhodosporidium paludigenum strain (assigned accession
no. NCYC 3179). Fig. 39 is a depiction of the amino
acid sequence (SEQ ID NO:6) of a YEMH polypeptide
encoded by a cDNA derived from a Rhodotorula
mucilaginosa strain (assigned accession no. NCYC
3190). Fig. 40 is a depiction of the amino acid
sequence (SEQ ID NO: 7) of a YEMH polypeptide encoded
by cDNA derived from a Yarro~wia lipolytica strain
(assigned accession no. NCYC 3229-2 (Polh-2)). Fig. 4
1 is a depiction of the amino acid sequence (SEQ ID
NO: 8) of a YEMH polypeptide encoded by cDNA derived
from a Deharomyces hansen i_stvain (assigned accession
no. NCYC 3167). Fig. 42 is a depiction of the amino
acid sequence (SEQ ID NO:9) of a YEMH polypeptide
encoded by cDNA derived from a Filobasidium neoform
ans var neoform ans strain (assigned GenBank accession
no. XM_568708 (#777)). Fig. 43 is a depiction of the
nucleotide sequence (SEQ ID NO: 10) of a YEMH
polypeptide-encoding cDNA derived from a
Rhodosporidium toruloides strain (assignedaccession
no. NCYC 3181). Fig. 44 is a depiction of the
nucleotide sequence (SEQ ID NO: 11) of a YEMH
polypeptide-encoding cDNA derived from a
Rhodosporidium toruloides strain (assigned
identification no. UOFS Y-0471). Fig. 45 is a
depiction of the nucleotide sequence (SEQ ID NO:12) of
a YEMH polypeptide-encoding cDNA derived from a
Rhodotorula araucariae strain (assigned accession no.
NCYC 3183). Fig. 46 is a depiction of the nucleotide
sequence (SEQ ID NO: 13) of a YEMH
polypeptide-encoding by cDNA derived from a.
Cigptococcus curvatus strain (assigned accession no.
NCYC 3158). Fig. 47 is a depiction of the nucleotide
sequence (SEQ ID NO: 14) of a YEMH
polypeptide-encoding cDNA derived from a
Rhodosporidium paludigenum strain (assigned accession
no. NCYC 3179). Fig. 48 is a depiction of the
nucleotide sequence (SEQ ID NO: 15) of a YEMH
polypeptide-encoding cDNA derived from a Rhodotorula
mucilaginosa strain (assigned accession no. NCYC
3190). Fig. 49 is a depiction of the nucleotide
sequence (SEQ ID NO: 16) of a YEMH
polypeptide-encoding cDNA derived from a Yarrowia
lipolytica strain (assigned accession no. NCYC 3229-2
(Polh-2)). Fig. 50 is a depiction of the nucleotide
sequence (SEQ ID NO: 17) of a YEMH
polypeptide-encoding cDNA derived from a Debaromyces
hansenii strain (assigned accession no. NCYC 3167).
Fig. 5 1 is a depiction of the nucleotide sequence
(SEQ ID NO: 18) of a YEMH polypeptide-encoding cDNA
derived from a Filobasidium neoformans var neoformans
strain (assigned GenBank accession no. XM_568708
(#777)). Fig. 52 is a table showing the homology at
the amino acid level of the YESH polypeptides with SEQ
ID NOs: 1-9. Fig. 53 is a table showing the homology
at the nucleotide level of YEMHencoding cDNA molecules
with SEQ ID NOs: 10-18. Fig. 54 is a depiction of the
amino acid sequences of eight enantioselective epoxide
hydrolases aligned for maximum homology. Also shown
are consensus amino acids.The sequences labeled #1,
#46, #25, CarO54, #692, #23, and Jen 46-2 and #777
correspond to SEQ ID NOs: 1, 2, 3, 4, 5, 6, 7, and 9.
The consensus catalytic triad is composed of a
nucleophile, an acid and a base, the positions of
which are indicated by N, 



A and B, respectively. "HGXP" represents the region of
the oxy-anion hole of the enzymes. "sxNxss" represents
the genetic motif found in a/b-hydrolase fold enzymes.
(P = homology; P identity of 75-100%; P = identity of
50-75%; . gap). DETAILED DESCRIPTION Various aspects
of the invention are described below. Nucleic Acid
J/Iolecules The YE]MH nucleic acid molecules of the
invention can be cDNA, genomic DNA, synthetic DNA, or
RNA, and can be double-stranded or single-stranded
(i.e., either a sense or an anti sense strand).
Segments of these molecules are also considered within
the scope of the invention, and can be produced by,
for example, the polymerase chain reaction (PCR) or
generated by treatment with one or more restriction
endonucleases. A ribonucleic acid (RNA) molecule can
be produced by in vitro transcription. Preferably, the
nucleic acid molecules encode polypeptides that,
regardless of length, are soluble under normal
pliysiological conditions. The nucleic acid molecules
of the invention can contain naturally occurring
sequences, or sequences that differ from those that
occur naturally, but, due to the degeneracy of the
genetic code, encode the same polypeptide (for
example, one of the polypeptides with SEQ ID NOS: 1 -
9). In addition, these nucleic acid molecules are not
limited to coding sequences, e.g., they can include
some or all of the non-coding sequences that lie
upstream or downstream from a coding sequence. The
nucleic acid molecules of the invention can be
synthesized (for example, by phosphoramidite-based
synthesis) or obtained from a biological cell, siach
as the cell of a eukaryote (e.g., a mammal such as
human or a mouse or a yeast such a s any of the
genera, species, and strains of yeast disclosed
herein) or a prokarote (e.g., a bacterium such as
Escherichia coli). The nucleic acids can be those of a
yeast such as any of thegenera, species, and strains
of yeast disclosed herein. Combinations o r
modifications of the nucleotides within these types of
nucleic acids are also encompassed. In addition, the
isolated nucleic acid molecules of the invention
encompass segments that are not found as such in the
natural state. Thus, the invention encompasses
recombinant nucleic acid molecules (for example,
isolated nucleic acid molecules encoding the
polypeptides of SEQ ID NOs: 1- 9) incorporated into a
vector (for example, a plasmid or viral vector) or
into the genome of a heterologous cell (or the genome
of a homologous cell, at a position other than the
natural chromosomal location). Recombinant nucleic
acid molecules and uses therefor are discussed further
below. Techniques associated with detection or
regulation of genes axe well known to skilled
artisans. Such techniques can be used, for example, to
test for expression of a YEMH gene in a test cell
(e.g., a yeast cell) of interest. A YEMH family gene
or protein can be identified based on its similarity
to the relevant YEMH gene or protein, respectively.
For example, the identification can be based on
sequence identity. The invention features isolated
nucleic acid molecules which are, or are at least 50%
(e.g., at least: 55%; 60%; 65%; 75%; 85%; 95%; 98%; or
99%) identical to: (a) a nucleic acid molecule that
encodes the polypeptide of SEQ ID NOs: 1- 9; (b) the
nucleotide sequence of SEQ ID NOs: 10-18; (c) a
nucleic acid molecule which includes a segment of at
least 15 (e.g., at least: 20; 25; 30; 35; 40; 50; 60;
80; 100; 125; 150; 175; 200; 250; 300; 350; 400; 500;
600; 700; 800; 900; 1,000; 1,030; 1,035; 1,040; 1,042;
1,043; 1,050; 1,055; 1,058; 1,060; 1,061; 1,100;
1,150; 1,160; 1,170; 1,175; 1,178; 1,180; 1,181;
1,190; 1,190; 1,195; 1,198; 1,200; 1,201; 1,220;
1,224; 1,225; 1,226; 1,227; 1,228 ; 1,230; 1,231; or
1,232) nucleotides of SEQ ID NOs: 10-18; (d) anucleic
acid molecule encoding any of the polypeptides or
fragments thereof disclosed below; and 



(e) the complement of any of the above nucleic acid
molecules. The complements of the above molecules can
be full-length complements or segment complements
containing a segment of at least 15 (e.g., at least:
20; 25; 30; 35; 40; 50; 60; 80; 1O0; 125; 150; 175;
200; 250; 300; 350; 400; 500; 600; 700; 800; 900;
1,000; 1,100; 1,200; 1,220; 1,225; 1,228; 1,230;
1,231; or 1,232) consecutive nucleotides complementary
to any of the above nucleic acid molecules. Identity
can be over the full-length of SEQ ID NOs: 10- 18, or
over one or more contiguous or non-contiguous
segments.The determination of percent identity between
two sequences is accomplished using the mathematical
algorithm of Karlin and Altschul, Proc. Natl. Acad.
ScL USA 90, 5873-5877, 1993. Such an algorithm is
incorporated into the BLASTN and BLASTP programs of
Altschul et al. (1990) J. MoI. Biol. 215, 403-410.
BLAST nucleotide searches are performed with the
BLASTN program, score = 100, wordlength = 12, to
obtain nucleotide sequences homologous to
YEMH-encoding nucleic acids. BLAST protein searches
are performed with the BLASTP program, score = 50,
wordlength = 3, to obtain amino acid sequences
homologous to the YEMH polypeptide. To obtain gapped
alignments for comparative purposes, Gapped BLAST is
utilized as described in Altschul et al. (1997)
Nucleic Acids Res. 25, 3389-3402. When utilizing BLAST
and Gapped BLAST programs, the default parameters of
the respective programs (e.g., XBLAST and NBLAST) are
used. Hybridization can also be used as a measure of
homology between two nucleic acid sequences. A
YEMH-encoding nucleic acid sequence, or a portion
thereof, can be used as a hybridization probe
according to standard hybridization techniques. The
hybridization of a YEMH probe to DNA or RNA from a
test source (e.g., a mammalian cell) is an indication
of the presence of YEMH DNA or RNA in the test source.
Hybridization conditions are known to those skilled in
the art and can be found i n Current Protocols in
Molecular Biology, John Wiley & Sons, N.Y.,
6.3.1-6.3.6, 1991. Moderate hybridization conditions
are defined as equivalent to hybridization in 2X
sodium chloride/sodium citrate (SSC) at 3O0C, followed
by a wash in 1X SSC, 0.1% SDS at 5O0C. Highly
stringent conditions are defined as equivalent to
hybridization in 6 X sodium chloride/sodium citrate
(SSC) at 450C, followed by a wash in 0.2 X SSC, 0.1%
SDS at 650C. The invention also encompasses: (a)
vectors (see below) that contain any of the foregoing
YEMH coding sequences (including coding sequence
segments) and/or their complements (that is,
"antisense" sequences); (b) expression vectors that
contain any of the foregoing YEMH coding sequences
(including coding sequence segments) operably linked
to one or more transcriptional and/or translational
regulatory elements (TRE; examples of which are given
below) necessary to direct expression of the coding
sequences; (c) expression vectors encoding, in
addition to a YEMH polypeptide (or afragment thereof),
a sequence unrelated to YEMH, such as a reporter, a
marker, or a signal peptide fused to YEMH; and (d)
genetically engineered host cells (see below) that
contain any of the foregoing expression vectors and
thereby express the nucleic acid molecules of the
invention. Recombinant nucleic acid molecules can
contain a sequence encoding aYEMH polypeptide or YEMH
polypeptide having an heterologous signal sequence.
The full length YEMH polypeptide, or a fragment
thereof, can be fused to such heterologous signal
sequences or to additional polypeptides, as described
below. Similarly, the nucleic acid molecules of the
invention can encode a YEMH polypeptide that includes
an exogenous polypeptide t at facilitates secretion.
The TRE referred to above and further described below
include but are not limited to inducible and
raon-inducible promoters, enhancers, operators and
other 



elements that are known t o those skilled in the art
and that drive or otherwise regulate gene expression.
Such regulatory elements include but are not limited
to the cytomegalovirus hCMV immediate early gene, the
early or late promoters of SV4O adenovirus, the lac
system, the trp system, the TAC system, the TRC
system, the major operator and promoter regions of
phage A, the control regions of fd coat protein, the
promoter for 3-phosphoglycerate kinase, the promoters
of acid phosphatase, and the promoters of the yeast
a-mating factors. Other useful TRE are listed in the
examples below. Similarly, the nucleic acid can form
part of a hybrid gene encoding additional polypeptide
sequences, for example, a sequence that functions as a
marker or reporter. Examples of marker and reporter
genes include b-lactamase, chloramphenicol
acetyltransferase (CAT), adenosine deaminase (ADA),
aminoglycoside phosphotransferase (neor G418r),
dihydrofolate reductase (DHFR),
hygromycin-Bphosphotransferase (HPH), thymidine kinase
(TK), lacZ (encoding b-galactosidase), xanthine
guanine phosphoribosyltransferase (XGPRT), and green,
blue, or yellow fluorescent protein. As with many of
the standard procedures associated with the practice
of the invention, skilled artisans will be aware of
additional useful reagents, for example, additional
sequences that can serve the function of a marker or
reporter. Generally, the hybrid polypeptide will
include a first portion and a second portion; the
first portionbeing a YEMH polypeptide (or any o f YEMH
fragments described below) and the second portion
being, for example, the reporter described above or an
Ig heavy chain constant region or part of an Ig heavy
chain constant region, e.g., the CH2 and CH3 domains
of IgG2a heavy chain. Other hybrids could include an
antigenic tag or a poly- His tag to facilitate
purification. The expression systems that can be used
for purposes of the invention include, but are not
limited to, microorganisms such as yeasts (e.g, any of
the genera, species or strains listed herein) or
bacteria (for example, E. coli and B. subtilis)
transformed with recombinant bacteriophage DNA,
plasmid DNA, or cosmid DNA expression vectors
containing the nucleic acid molecules of the
invention; yeast (for example, Saccharomyces,
Yarrowia, Pichia, and other genera, species, and
strains listed herein) transformed with recombinant
yeast expression vectors containing the nucleic acid
molecule of the invention; insect cell systems
infected with recombinant virus expression vectors
(for example, baculovirus) containing the nucleic acid
molecule of the invention; plant cell systems infected
with recombinant virus expression vectors (for
example, cauliflower mosaic virus (CaMV) or tobacco
mosaic virus (TMV)) or transformed with recombinant
plasmid expression vectors (for example, Ti plasmid)
containing a YEMH nucleotide sequence; or mammalian
cell systems (for example, COS, CHO, BHK, 293, VERO,
HeLa, MDCK, WI38, and NIH 3T3 cells) harboring
recombinant expression constructs containing promoters
derived from the genome of mammalian cells (for
example, the metallothionein promoter) or from
mammalian viruses (for example, the adenovirus late
promoter and the vaccinia virus 7.5K promoter). Also
useful as host cells are primary or secondary cells
obtained directly from a mammal and transfected with a
plasmid vector or infected with a viral vector. The
invention includes wild-type and recombinant cells
including, but not limited to, yeast cells (e.g., any
of those disclosed herein) containing any of the above
YEMH genes, nucleic acid molecules, and genetic
constructs. The cells are preferably isolated cells.
As used herein, the term "isolated" as applied to a
microorganism (e.g., a yeast cell) refers to a
microorganism which either has no naturally-occurring
counterpart (e.g., a recombinant microorganism such a
s a recombinant yeast) or has been extracted and/or 



purified from an environment in which it naturally
occurs. Thus, an "isolatedmicroorganism" does not
include one residing in an environment in which it
naturally occurs, for example, in the air, outer
space, the ground, oceans, lakes, rivers, and streams
and the like, ground at the bottom of oceans, lakes,
rivers, and streams and the like, snow, ice on top of
the ground or in/on oceans lakes, rivers, and streams
and the like, man-made structures (e.g., buildings),
or in natural hosts (e.g., plant, animal or microbial
hosts) of the microorganism, unless the microorganism
(or a progenitor of the microorganism) was previously
extracted and/or purified from an environment in which
it naturally occurs and subsequently returned to such
an environment or any other environment in which it
can survive. An example of an isolated microorganism
is one in a substantially pure culture of the
microorganism. Moreover the invention provides a
substantially pure culture of a microorganism (e.g., a
microbial cell such as a yeast cell). As used herein,
a "substantially pure culture" of a microorganism is a
culture of that microorganism i n which less than
about 40% (i.e., less than about : 35%; 30%; 25%; 20%;
15%; 10%; 5 ; 2%; 1%; 0.5%; 0.25%; 0.1%; 0.01%;
0.001%; 0.0001%; or even less) of the total number of
viable microbial (e.g., bacterial, fungal (including
yeast), mycoplasmal, or protozoan) cells in the
culture are viable microbial cells other than the
specified microorganism. The term "about" in this
context means that the relevant percentage can be 15%
percent of the specified percentage above or below the
specified percentage. Thus, for example, about 20% can
be 17% to 23%. Such a culture of microorganisms
includes the microorganisms and a growth, storage, or
transport medium. Media can be liquid, semi-solid
(e.g., gelatinous media), or frozen. The culture
includes the cells growing in the liquid or in/on the
semi solid medium or being stored or transported in a
storage or transport medium, including a frozen
storage or transport medium. The cultures are i a
culture vessel or storage vessel or substrate (e.g., a
culture dish, flask, or tube or a storage vial or
tube). The microbial cells of the invention can be
stored, for example, as frozen cell suspensions, e.g.
in buffer containing a cryoprotectant such as glycerol
or sucrose, as lyophilized cells. Alternatively, they
can be stored, for example, as dried cell preparations
obtained, e.g., by fluidised bed drying or spray
drying, or any other suitable drying method. Similarly
the enzyme preparations carx be frozen, lyophilised,
or immobilized and stored under appropriate conditions
to retain activity.Polypeptides and Polypeptide
Fragments The YEMH polypeptides of the invention
include all the YEMH and fragments of YEMH disclosed
herein. They can be, for example, the polypeptides
with SEQ ID NOs: 1-9 and functional fragments of these
polypeptides. The polypeptides embraced by the
invention also include fusion proteins that contain
either full-length or a functional fragment of it
fused to unrelated amino acid sequence. The unrelated
sequences can be additional functional domains or
signal peptides. The invention features isolated
polypeptides which are, or are at least 50% (e.g., at
least: 55%; 60%; 65%; 75%; 85%; 95%; 98%; o r 99%)
identical to the polypeptides with amino acid SEQ ID
NOs: 1-9. The identity can be over the full-length of
the latter polypeptides or over one or more contiguous
or non-contiguous segments. Fragments of YEMH are
segments of the full-length YEMH that are shorter than
full-length YEMH. Fragments of YEMH can contain 5-410
(e.g., 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 120,
150, 250, 300, 340, 342, 344, 346, 347, 349, 350, 351,
352, 353, 380, 390, 391, 392, 393, 393, 395, 396, 397,
400, 405, 406, 407, 408, or 409) amino acids of SEQ ID
NOs: 1-9. Fragments of YEMH can be functional
fragments or antigenic fragments. The polypeptides can
be any of those described above but with not more 50
(e.g., 



not more than 50, 45, 40, 35, 30, 25, 20, 17, 14, 12,
10, nine, eight, seven, six, five, four, three, two,
or one) conservative substitution(s). S uch
substitutions can be made by, for example,
site-directed mutagenesis or random mutagenesis of
appropriate YEMH coding sequences. "Functional
fragments" of a YEMH polypeptide (and, optionally, any
of the above-described YEMH polypeptide variants) have
at least 20% (e.g., 30%, 40%, 50%, 60%, 70%, 80%, 90%,
95%, 98%, 99%, 100%, or more) of the ability of the
full-length, wild-type YEMH polypeptide to
enantioselectively hydrolyse a MEO of interest. One of
skill in the art will be able to predict YEMH
functional fragments using his or her own knowledge
and information provided herein, e.g., the amino acid
alignments in Fig. 54 showing highly conserved domains
and residues required for epoxide hydrolase
activity.Fragments of interest can be made by either
recombinant, synthetic, or proteolytic digestive
methods and tested for their ability to
enantioselectivery hydrolyse a MEO. Antigenic
fragments of the pohypeptides of the invention are
fragments that can bind to an antibody. Methods of
testing whether a fragment of interest can bind to an
antibody are known in the art. The polypeptides can be
purified from natural sources Ce -g- wild-type or
recombinant yeast cells such as any of those described
herein). Smaller peptides (e.g., those less than about
100 amino acids in length) can also be conveniently
synthesized by standard chemical means. In addition,
both polypeptides and peptides can be produced by
standard in vitro recombinant DNA techniques and in
vivo transgenesis, using nucleotide sequences encoding
the appropriate polypeptides or peptides. Methods
wellknown to those skilled in the art can be used to
construct expression vectors containing relevant
coding sequences and appropriate
transcriptional/translational control signals. See,
for example, the techniques described in Sambrook et
al., Molecular Cloning: A Laboratory Manual (2nd Ed.)
[Cold Spring Harbor Laboratory, N.Y., 1989], and
Ausubel et al., Current Protocols in Molecular Biology
[Green Publishing Associates and Wiley Interscience,
N.Y., 1989]. Polypeptides and fragments of the
invention also include those described above, but
modified by the addition, at the amino- and/or
carboxyl-terminal ends, of a blocking agent to
facilitate survival of the relevant polypeptide. This
can be useful in those situations in which the peptide
termini tend to be degraded by proteases. Such
blocking agents can include, without limitation,
additional related or unrelated peptide sequences that
can be attached to the amino and/or carboxyl terminal
residues of the peptide to be administered. This can
be done either chemically during the synthesis of the
peptide or by recombinant DNA technology by methods
familiar to artisans of average skill. Alternatively,
blocking agents such as pyroglutamic acid or other
molecules known in the art can be attached to the
amino and/or carboxyl terminal residues, or the amino
group at the amino terminus or carboxyl group at the
carboxyl terminus can be replaced with a different
moiety. Likewise, the peptides can b e covalently or
noncovalently coupled to pharmaceutically acceptable
"carrier" proteins prior to administration.Also of
interest are peptidomimetic compounds that are
designed based upon the amino acid sequences of the
functional peptide fragments. Peptidomimetic compounds
are synthetic compounds having a three-dimensional
conformation (i.e., a "peptide motif) that is
substantially the same as the three-dimensional
conformation of a selected peptide. The peptide motif
provides the peptidomimetic compoiand with the ability
to enantioselectively hydrolyse a MEO of interest in a
manner qualitatively identical to that of the YEMH
functional fragment from which the peptidomimetic was
derived. Peptidomimetic compounds can have additional
characteristics that enhance their 



therapeutic utility, such as increased cell
permeability and prolonged biological half-life. The
peptidomimetics typically have a backbone that is p
artially or completely non-peptide, but with side
groups that are identical to the side groups of the
amino acid residues that occur in the peptide on which
the peptidomimetic I s based. Several types of
chemical bonds, e.g., ester, thioester, thioamide,
retroamide, reduced carbonyl, dimethylene and
ketomethylene bonds, are known in the art to b>e
generally useful substitutes for peptide bonds in the
construction of protease-reslstant peptidomimetics.
The invention also provides compositions and
preparations containing one or more (e.g., two, three,
four, five, six, seven, eight, nine, ten, 12, 15, 20,
25, or more) of the above-described polypeptides,
polypeptide variants, and polypeptide fragments. The
composition or preparation can be, for example a crude
cell (e.g. a yeast cell) extract or culture
supernatant, a crude enzyme preparation, a highly
purified enzyme preparation. The compositions and
preparations can also contain one or more of a variety
of carriers or stabilizers known in the art. Carriers
and stabilizers are knoLvn in the art and include, for
example: buffers, such as phosphate, citrate, and
other non-organic acids; antioxidants such as ascorbic
acid; low molecular weight (less than 10 residues)
polypeptides; proteins such as serum albumin, gelatin
or immunoglobulins; hydrophilic polymers such
polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine, or lysine;
monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrans;
chelating agents such as ethylenediaminetetraacetic
acid (EDTA); sugar alcohols such as mannitol, or
sorbitol; salt-forming counterions such as sodium;
and/or nonionic surfactants such as Tween and
Pluronics.Methods of Producing Optically Active
Vicinal Diols The invention provides methods for
obtaining enantiopure, or substantially enantiopure,
optically active vicinal diols. Enantiopure optically
active vicinal diol preparations are preparations
containing one enantiomer of the vicinal diol and none
of the other enantiomer of the vicinal diol.
"Substantially enantiopure" optically active vicinal
diol preparations are preparations containing at least
55% (e.g., at least: 60%; 70%; 80%; 85%; 90%; 95%;
97%; 98%; 99%; 99.5%; 99.8%; or 99.9%). relative to
the total amount of both vicinal diol enantiomers, of
the particular enantiomer of the vicinal diol. The
method involves exposing a MEO to aYEMH polypeptide
(e.g., isolated or in a microbial cell), which
selectively catalyzes the conversion of the MEO to one
optically active vicinal diol enantiomer (R5R or S S).
In this way the desired optically active vicinal diol
is produced. YEMH polypeptides useful for the
invention (i.e., those with enantioselective activity)
will catalyze the conversion of a MEO to one optically
active vicinal diol enantiomer with less than 80%
(e.g., less than: 70%, 60%, 50%, 40%, 30%; 20%; 10%;
5%; 2.5%; 1%; 0.5%; 0.01%), or even none, of the
efficiency that it catalyzes the conversion of the MEO
to the other optically active enantiomer of the
vicinal diol. Useful concentrations of the MEO and
conditions of incubation will vary from oneYEMH
polypeptide to another and from one MEO to another.
Given the teachings of the working examples contained
herein, one skilled in the art will know how to select
working conditions for the production of a desired
optically active enantiomer of a desired vicinal diol.
The method can be implemented by, for example,
incubating (e.g., culturing) the MEO with a wild-type
yeast cell or a recombinant cell (yeast or any other
host species listed herein) containing a nucleic acid
sequence (e.g. a gene, or a recombinant nucleic acid
sequence) encoding a YEMH polypeptide, a crude extract
from sucli cells, a semipurified preparation of aYEMH
polypeptide, or an isolated YEMH polypeptide. 



The strain of the yeast cell may be selected from the
following genera: Arxula, Brettanomyces, Bullera,
Bulleromyces, Candida, Ciyptococcus, Debaiyomyces,
Dekkera, Exophiala, Geotrichum, Hormonema,
Issatchenkia, Kluyveromyces, Lipomyces, Mastigomyces,
Myxozyma, Pichia,Rhodosporidium, Rhodotorula,
Sporidiobolus, Sporobolomyces, Trichosporon, Wingea,
or Yairowia. For the MEO cis-2,3-epoxybutane, yeast
strains can be selected from, for example, the
following genera: Brettanomyces, Candida,
Cryptococcus, Debaryomces, Dekkera, Geotricum,
Issatchenkia, Lipomyces, Myxozyma, Pichia,
Rhodosporidium, Rhodotorula, or Trichosporon. For the
MEO cyclohexene-oxide, yeast strains can be selected
from, for example, the following genera: Bullera,
Cryptococcus, Rhodosporidium, Rhodotorula,
Sporobolomyces, or Trichosporon. For the MEO
cis-epoxysuccinate, the yeast strain can be selected
from, for example, the following genera: Cryptococcus,
Pichia, Rhodosporidium, Rhodotorula, or Trichosporon.
In other words, the polypeptide or functional fragment
thereof having enantioselective epoxide hydrolase
activity can be derived from any yeast strain able t o
produce a polypeptide which converts or hydrolyses the
epoxide shown by the general formula (I), (II), (V),
(VI) or (VII) to optically vicinal diols. Yeast
strains innately capable of producing a polypeptide
which catalyses the hydrolysis of MEO (e.g., the
hydrolysis of cis-2,3-epoxybutane to optically active
2,3 - butanediol) can be selected from the following
yeast species: No. Genus Species 1 Brettanomyces B.
anomalus 2 B. bmxellensis 3 B. species(e.g., NCYC
3151) 4 Candida C. fabianii 5 C. kmisii 6 Cryptococcus
C. gastricus 7 C. hungaricus 8 C. podzolicus 9
Debaryomces D. hansenii 10 D. napalensis 11 Dekkera D.
anomala 12 Geotricum G. species (e.g., UOFS Y-OIl 1)13
Issatchenltia I . orientalis 14 Lipomyces L. species
(e.g., UOFS Y-2159) 15 Myxozyma M. melibiosi 16 Pichia
P.finlandica 17 P. haplophila 18 Rhodosporidium R.
lusitaniae 19 R. sphaerocarpum 20 R. tomloides 2 1
Rhodotorula R. araucariae 22 R. aurantiaca 23 R.
glutinis 24 R. minuta var. minuta 25 R. species (e.g.,
NCYC 3224) 26 R. sp. minuta / mucilaginosa 



27 Trichosporon T. delbrueckii 28 T. moniliifornie 29
T. pullulans 30 T. speciesie.g., NCYC 3210) 3 1 Wingea
W. robertsiae Yeast strains innately capable of
producing a polypeptide which catalyses the hydrolysis
of MEO (e.g., the hydrolysis of cyclohexene oxide or
cyclopentene oxide to optically active cyclohexane
diol or cyclopentane diol) can be selected from the
following yeast species:Genus Species 1 Bullera B.
dendrophila 2 Cryptococcus C. laurentii 3 C.
podzolicus 4 C. teireus 5 Rhodosporidium R.paludigenum
6 R. toruloides 7 Rhodotorula R. araucariae 8 R.
ghitinis 9 R. mucilaginosa 10 Sporobolomyces S. roseus
11 Trichosporon T. species (e.g., NCYC 321 1) Yeast
strains innately capable of producing a polypeptide
which catalyses the hydrolysis of MEO (e.g., the
hydrolysis cis-epoxysuccinate to optically active
tartaric acid) can be selected from the following
yeast species: Genus Species 1 Cryptococcus C.
curvatus 2 C. laurentii 3 C. podzolicus 4 Pichia P.
haplophila 5 Rhodosporidium R.paludigenum 6 R.
toruloides 7 Rhodotorula R. araucariae 8 R. glutinis 9
R. sp. minuta / mucilaginosa 10 R. species (e.g., NCYC
3192) 1 1 Trichosporon T. montevideense 12 T. species
(e.g., NCYC 3212) The yeast strain can be, for
example, one selected from Tables 2-4 (see below).
Cultivation in bioreactors of wild-type or recombinant
yeast strains expressing YEMH polypeptides (with the
purpose of preparing yeasts stocks or for the
enantioselective preparative methods of the invention)
can be carried out under conditions that provide
useful biomass and/or enzyme titer yields. Cultivation
can be by batch, fed-batch or continuous culture
methods. Useful cultivation conditions are dependent
on the yeast strain used. General procedures for
establishing useful growth conditions of yeasts, fungi
and bacteria in bioreactors are known to those skilled
in the art. The MEO can be added directly to the
culture. The concentration of the MEO in thereaction
mixtureshould preferentially be at least equal to the
solubility of the MEO in the aqueous phase of the
reaction mixture. The starting amount of MEO added to
the reaction mixture is not critical. The MEO can be
metered out continuously or in batch mode to the
reaction mixture. 



The amount of the yeast cells, crude yeast cell
extract, or partially purified or isolated polypeptide
having MEO enantioselective activity added to the
reaction depends on the kinetic parameters of the
specific reaction and the amount of epoxide that is to
be hydrolysed. In the case of product inhibition, it
can be advantageous to remove the formed vicinal diol
from the reaction mixture or to maintain the
concentration of the vicinal diol at levels that allow
reasonable reaction rates. Techniques used to enhance
enzyme and biomass yields include the identification
of useful (or optimal) carbon sources, nitrogen
sources, cultivation time, dilution rates (in the case
of continuous culture) and feed rates, carbon
starvation, addition of trace elements and growth
factors to the culture medium, and addition of
inducers for example substrates or substrate analogs
of the epoxide hydrolases during cultivation. In the
case of recombinant hosts, the conditions under which
the promoters function workably for transcription of
the gene encoding the polypeptide with epoxide
hydrolase activity are taken into account. At the end
of fermentation (culture), biomass and culture medium
can be separated by methods known to one skilled in
the art, such as filtration or centrifugation. The
processes are generally performed under mild
conditions. For example, the reactions can be carried
out at a pH from 5 to 10, preferably from 6.5 to 9,
and most preferably from 7 to 8.5. The temperature for
hydrolysis can be from 0 to 70 0C, preferably from 0
to 50 0C, most preferably from 4 to 40 0C. It is also
known that lowering of the temperature of the reaction
can enhance enantioselectivity of an enzyme. The
reaction mixture can also contain mixtures of water
with at least one watermiscible solvent (e.g., organic
water-miscible solvents). Preferably water-miscible
solvents are added to the reaction mixture such that
epoxide hydrolase activity remains measurable.
Water-miscible solvents are preferably organic
solvents and can be, for example, acetone, methanol,
ethanol, propanol, isopropanol, acetonitrile,
dimethylsulfoxide,
iV,iV-dimethylformamide,iV-methylpyrolidine, and the
like. The reaction mixture can also contain mixtures
of water with at least one waterimmiscible organic
solvent. Examples of water-immiscible solvents that
can be used include, for example, toluene,
1,1,2-trichlorotrifluoroethane, methyl tert-butyl
ether, methyl isobutyl ketone, dibutyl-o-phtalate,
aliphatic alcohols containing 6 to 9 carbon atoms (for
example hexanol or octanol), aliphatic hydrocarbons
containing 6 to 16 carbon atoms (for example
cyclohexane, zz-hexane, n -octane, n -decane, n
-dodecane, n - tetradecane and n -hexadecane or
mixtures of the aforementioned hydrocarbons), and the
like. Thus, the reaction mixture can include water
with at least one water-immiscible organic solvent
selected from the group consisting of toluene, 1,1,2-
trichlorotrifluoroethane, methyl tert-hxxtyl ether,
methyl isobutyl ketone, dibutyl-ophtalate, aliphatic
alcohols containing 6 to 9 carbon atoms, and aliphatic
hydrocarbons containing 6 to 16 carbon. The reaction
mixture can also contain surfactants (for example
Tween 80), cyclodextrins or phase-transfer catalysts
and the like that can increase, selectively or
otherwise, the solubility of the meso-epoxide in the
reaction mixture. The reaction mixture can also
contain a buffer. Buffers are known in the art and
include, for example, phosphate buffers, citrate
buffers, Tris buffers, or HEPES buffers. The
production of the YEMH polypeptides, including
functional fragments, can be, for example, as recited
above in the section on Polypeptides and Polypeptide
Fragments. Thus they can made by production in a
natural host cell, production in a recombinant host
cell, or synthetic production. Recombinant production
can be carried out in host cells of microbial origin.
Preferred yeast host cells are selected from, but are
not limited to, the genera Saccharomyces, Arxula,
Kluyveromyces, Hansenula, Pichia, 



Yarrowia and Candida. Preferred bacterial host cells
include Escherichia coli, Agrobacterium species,
Bacillus species and Streptomyces species. Preferred
filamentous fungal host cells are selected from the
group consisting of the genera Aspergillus,
Trichoderma, and Fusarium. The production of the
polypeptide can be, e.g., intra- or extra- cellular
production and can be by, e.g., secretion into the
culture medium. In the fermentation reactions, the
polypeptides (including functional fragments) can be
immobilized on a solid support or free in solution.
Procedures for immobilization of the yeast or
preparation thereof include, but are not limited to,
adsorption; covalent attachment; cross-linked enzyme
aggregates; cross-linked enzyme crystals; entrapment
inhydrogels; and entrapment into reverse micelles. The
progress of the reaction can be monitored by standard
procedures known to one skilled in the art, which
include, for example, gas chromatography or
high-pressure liquid chromatography on columns
containing chiral stationary phases. The vicinal diol
formed can be removed from the reaction mixture at one
or more stages of the reaction The reaction can be
stopped when one enantiomer of the vicinal diol is
found to be in excess compared to the other enantiomer
of the vicinal diol. Preferably, the reaction is
stopped when one enantiomer of a vicinal diol of
general formula (III), (IV), (VIII), (IX), or (X) is
found to be in an enantiomeric excess of at least 90%.
In a more preferred embodiment of the invention, the
reaction is stopped when one enantiomer of a vicinal
diol of general formula (III), (IV), (VIII), (IX), or
(X) is found to be in an enantiomeric excess of at
least 95%. The reaction can be stopped by the
separation (for example centrifugation, membrane
filtration and the like) of the yeast, or a
preparation thereof, from the reaction mixture or by
inactivation (for example by heat treatment or
addition of salts and/or organic solvents) of the
yeast or polypeptide, or preparation thereof. Thus,
the reaction can be stopped for by, for example, the
separation of the catalytic agent from the reactants
and products in the mixture, or by ablation or
inhibition of the catalytic activity, by techniques
known to one skilled in the art. The optically active
vicinal diols produced by the reaction can be
recovered from the reaction mixture, directly or after
removal of the yeast, or preparation thereof.
Preferably, the process can include continuously
recovering the optically active vicinal diol produced
by the reaction directly from the reaction mixture.
Methods of removal of the optically active vicinal
diol produced by the reaction include, for example,
extraction with an organic solvent (such as hexane,
toluene, diethyl ether, petroleum ether,
dichloromethane, chloroform, ethyl acetate and the
like), vacuum concentration, crystallisation,
distillation, membrane separation, column
chromatography and the like. Thus, the present
invention provides an efficient process with
economical advantages compared to other chemical and
biological methods for the production, in high
enantiomeric purity, of optically active vicinal diols
of the general formula (III), (IV), (VIII), (IX) or
(X) from 77iesO-epoxides in the presence of a yeast
strain having enantioselective epoxide hydrolase
activity or a polypeptide having such activity.Yeast
epoxide hydrolase antibodies The invention features
antibodies that bind to yeast epoxide hydrolase
polypeptides or fragments (e.g., antigenic or
functional fragments) of such polypeptides. The
polypeptides are preferably yeast epoxide polypeptides
with enantioselective activity, and in particular
those with /neso-epoxide enantioselective activity
(i.e.,YEMH), e.g., those with SEQ ID NOs: 1-9. The
antibodies preferably bind specifically to yeast
epoxide hydrolase polypeptides, i.e., not to epoxide
hydrolase polypeptides of species other than yeast
species. More preferably, they can bind specifically
to yeast epoxide polypeptides with enantioselective
activity, and in particular to YEMH polypeptides,
e.g., those with SEQ ID NOs: 1-9. They can moreover
bind specifically to one or more of 



polypeptides with SEQ ID NOs: 1, 2, 3, 4, 5, 6, 7, 8,
or 9. Antibodies can be polyclonal or monoclonal
antibodies; methods for producing both types of
antibody are known in the art. The antibodies can be
of any class (e.g., IgM, IgG5 IgA, IgD, or IgE). They
are preferably IgG antibodies. Moreover, polyclonal
antibodies and monoclonal antibodies can be generated
in, or generated from B cells from, animals any number
of vertebrate (e.g., mammalian) species, e.g., humans,
nonhuman primates (e.g., monkeys, baboons, or
chimpanzees), horses, goats, camels, sheep, pigs,
bovine animals (e.g., cows, bulls, or oxen), dogs,
cats, rabbits, gerbils, hamsters, guinea pigs, rats,
mice, birds (such as chickens or turkeys), or fish.
Recombinant antibodies specific for YEMH polypeptides,
such as chimeric monoclonal antibodies composed of
portions derived from different species and humanized
monoclonal antibodies comprising both human and
non-human portions, are also encompassed by the
invention. Such chimeric and humanized monoclonal
antibodies can be produced by recombinant DNA
techniques known in the art, for example, using
methods described in Robinson et al., International
Patent Publication PCT/US86/02269; Akira et al.,
European Patent Application 184,187; Taniguchi,
European Patent Application 171,496; Morrison et al.,
European Patent Application 173,494; Neuberger et al.,
PCT Application WO 86/01533; Cabilly et al., U.S.
Patent No. 4,816,567; Cabilly et al., European Patent
Application 125,023; Better et al. (1988) Science 240,
1041-43; Liu et al. (1987) J. Immunol. 139, 3521-26;
Sun et al. (1987)PNAS 84, 214-18; Nishimura et al.
(1987) Cane. Res. 47, 999-1005; Wood et al. (1985)
Nature 314, 446-49; Shaw et al. (1988) J . Natl.
Cancer Inst. 80, 1553-59; Morrison, (1985) Science
229, 1202-07; Oi et al. (1986) BioTechniques 4, 214;
Winter, U.S. Patent No. 5,225,539; Jones et al. (1986)
Nature 321, 552-25; Veroeyan et al. (1988) Science
239, 1534; and Beidler et al. (1988) J . Immunol. 141,
4053-60. Also useful for the invention are antibody
fragments and derivatives that contain at least the
functional portion of the antigen-binding domain of an
antibody that binds to a YEMH polypeptide. Antibody
fragments that contain the binding domain of the
molecule can be generated by known techniques. Such
fragments include, but are not limited to: F(ab')2
fragments that can be produced by pepsin digestion of
antibody molecules; Fab fragments that can be
generated by reducing the disulfide bridges of F(ab')2
fragments; and Fab fragments that can be generated by
treating antibody molecules with papain and a reducing
agent. See, e.g., National Institutes of Health, 1
Cwrent Protocols In Immunology, Coligan et al., ed.
2.8, 2.10 (Wiley Interscience, 1991). Antibody
fragments also include Fv fragments, i.e., antibody
products in which there are few or no constant region
amino acid residues. A single chain Fv fragment (scFv)
is a single polypeptide chain that includes both the
heavy and light chain variable regions of the antibody
from which the scFv is derived. Such fragments can be
produced, for example, as described in U.S. Patent No.
4,642,334, which is incorporated herein by reference
in its entirety. The antibody can be a "humanized"
version of a monoclonal antibody originally generated
in a different species. The above-described antibodies
can be used for a variety of purposes including, but
not limited to, YEMH polypeptide purification,
detection, and quantitative measurement. The following
examples serve to illustrate, not limit, the
invention. EXAMPLES Example I. Materials and
MethodsDetermination of concentrations and
enantiomeric excesses In the examples, quantitative
determinations of the compounds and determination of
enantiomeric excesses were carried out by gas
chromatography or HPLC. Gas 



chromatography (GLC) was performed on a
HewlettrPackard 6890 gas chromatograph equipped with
FID detector and using H2 as carrier gas. HPLC was
performed on a Hewlett-Packard HP 1100 high pressure
liquid chromatograph equipped with a UV detector.
Determination of the enantiomeric excesses of
2,3-butanediol, cyclohexane diol and
tetrahydro-3,4-furandiol was performed by GLC using
fused silica cyclodextrin capillary columns (Supelco)
(30 m length, 25 mm ID and 25 mm film thickness).
Determination of the enantiomeric excesses of tartaric
acid formed from cis epoxysuccinic acid was performed
by HPLC using ah Astec CLC-D column (150 x 4.6 mm).
Determination of the enantiomeric excess of
l,2-diphenyl-l,2-ethanediol was performed by HPLC
using a Chiralcel OJ-R column (150 x 4.6 mm). Reaction
conditions and retention times were as follows:
2,3-butanediol: b-DEX 110 at 90C isotherm, head
pressure 14 psi, split flow 80 ml/min. Retention times
(min): Rt (S.S)-diol = 4.50, R (R,R)-diol = 4.65, Rt
(meso)-diol = 5.26. cyclohexane diol: b-DEX 225 at
110C isotherm, head pressure 14 psi, split flow 80
ml/min. Retention times (min): Rt (S.S)-diol = 8.7, Rt
(R,R)-diol = 9.6. cyclopentane diol: b-DEX 225 at 100C
isotherm, head pressure 14 psi, split flow 80 ml/min.
Retention times (min): Rt (S,S)-diol = 8.7, Rt
(R,R)-diol = 9.6. tetrahydro-3,4-furandiol: a-DEX 120
at 12O0C isotherm, head pressure 14 psi, split flow 80
ml/min. Retention times (min):: Rt (R,R)-diol = 13.7,
Rt (S.S)-diol = 14.5. tartaric acid: Astec CLC-D
column. Mobile phase: 5mM CuSO4, pH 3.1. Flow rate: 1
ml/min. Detection: UV, 254 nm. Rt (D)-tartaric acid =
5.66, Rt (L)-tartaric acid =
6.66.l,2-diphenyl-l,2-ethanediol: Chiralcel OJ-R,
mobile phase: Hexane / 2-propanol 90:10, flow rate 0.5
ml/min. Retention times (min): Rt (S5S) = 27.3, Rt
(R,R) = 30.2. Concentrations of the diol enantiomers
were derived from calibration curves obtained from
extractions of the diol from buffer in the absence of
active cells. Preparation of frozen yeast cells for
screening Yeasts were grown at 3O0C in 1 L shake-flask
cultures containing 200 ml yeast extract/malt extract
(YM) medium (3% yeast extract, 2%malt extract, 1%
peptone w/v) supplemented with 1% glucose (w/v). At
late stationary phase (48 - 72 h), the cells were
harvested by centrifugation (10 000 g, 10 min, 4C),
washed with phosphate buffer (50 mM, pH7.5), pelleted
by centrifugation, and frozen in phosphate buffer
containing glycerol (20%) at -20C as 20% (w/v) cell
suspensions. The cells were stored for several months
without significant loss of activity. Yeast isolate
(strain) screening Epoxide (10 ml of a IM stock
solution in EtOH or DMSO) was added to a final
concentration of 20 or 50 mM to 500 ml cell suspension
(20 or 50 %w/v) in phosphate buffer (50 mM, pH 7.5).
The reaction mixtures were incubated at 300C for 1 to
8 hours. The reaction mixtures were extracted with
EtOAc (300 ml) and centrifuged. Vicinal diol formation
was evaluated by TLC (silica gel Merck 60 F254).
Compounds were visualized by spraying with
vanillin/cone. H2SO4 (5g/l). Reaction mixtures that
showed substantial vicinal diol formation were
evaluated for asymmetric hydrolysis of the epoxide by
chiral GLC or HPLC analysis. Some reactions were
repeated over longer or shorter times in order to
analyse the reactions at suitable conversions. General
procedure for the hydrolysis of meso-epoxides Frozen
cells were thawed, washed with phosphate buffer (50
mM, pH 7.5) and resuspended in buffer. Cell
suspensions (10 ml, 20% or 50% w/v) were placed in 20
ml glass bottles with screw caps fitted with septa.
The substrate (100 or 250 ml of a 2M (v/v) stock
solution in EtOH or DMSO) was added to final
concentrations of 20 mM or 50mM. The mixtures were
agitated on a shaking water bath at 3O0C. The course
of the 



bioconversions of epoxides was followed by withdrawing
samples (500 ml) at appropriate time intervals. For
chiral GLC analysis, samples were extracted with 300
ml EtOAc and centrifuged (3000 x g, 2 min). The
organic layer was dried over anhydrous MgSO4 prior to
analysis by chiral GLC. For HPLC analysis of tartaric
acid, the reactions were stopped by removal of the
catalyst by centrifugation (10 000 x g, 10 min) and
the supernatant analysed directly. For HPLC analysis
of diphenylethanediol (hydrobenzoin), the samples were
extracted with hexane and centrifuged (3000 x g, 2
min). The organic layer was dried over anhydrous
MgSO4, prior to analysis by chiral HPLC. Determination
of the absolute configuration of diols Absolute
configurations of cyclopentane diol, cyclohexane diol,
2,3-butanediol and tartaric acid were determined by
co-injection on GC of the commercially available
(1R,2R)- and (1S,2S)- trans diols (Fluka). Absolute
configurations of tetrahydrofurandiol and
l,2-diphenyl-l,2-ethanediol (hydrobenzoin) were
deduced from the elution orders on the same chiral
columns previously reported (Zhao et al., 2004; Li et.
al., 2004). Yeast strains Yeast strains designated
"Jen" and numerical screen numbers were obtained from
the Yeast Culture Collection of the University of the
Free State. Yeast strains with screen numbers
containing "AB" or "Car" or "AIf or "Poh" were
isolated from soil from specialised ecological niches
selected based on the inventors' belief that
selectivity for specific classes of epoxides in
microorganisms would be determined by environmental
factors such as terpene-rich environments or highly
contaminated soil. "AB" and "AIf strains were isolated
from Cape Mountain fynbos, an ecological environment
unique to South Africa, "Car" strains were isolated
from soil under pine trees, and "Poh" strains from
soil contaminated by high concentrations of cyanide.
It seemed likely that microorganisms existing in these
contaminated soil would have alternative respiratory
mechanisms. All new isolates that produced optically
active vicinal diols during hydrolysis of MEO were
identified by known biochemical characterisation
methods, and most of theisolates were also subjected
to molecular identification by sequence analyses of
the D1/D2 region of the large subunit rDNA. These new
isolates were subsequently deposited at the Yeast
Culture Collection of University of the Orange Free
State (UOFS) and assigned UOFS numbers. Some of the
isolates were deposited at the National Collection of
Yeast Cultures (NCYC), Norwich, United Kingdom.
Example IL Sequencing., cloning and overexpression of
wild type yeast epoxide hydrolases in Yarrowia
lipolytica as production host under the control of
different promoters 1. Vectors, Strains and Primers
(Table 1) The following features are common to all the
E. colilY. lipolytica auto-cloning integrative vectors
used:  LIP2 terminator  Zeta regions  Kanamycin
resistance for E. coli selection  mono-copy auto
cloning vectors (pINA 1311, pINA 1313, pINA 3313) with
a fully functional selection marker gene carry the
fully functional ura3dl allele from the URA3 selection
marker gene  multi-copy auto cloning vectors (pINA
1291, pINA 1293, pINA 3293) with a defective selection
marker gene (copy number amplification) carry the
defective ura3d4 allele from the URA3 selection marker
gene Table 1 . Vectors, strains and primersORTHO
SUBSTITUTED ARYL OR HETEROARYL AMIDE COMPOUNDS 



Technical Field This invention relates to novel ortho
substituted aryl or heteroaryl amide compounds. These
compounds are useful as antagonists of prostaglandin
E2 receptor, and are thus useful for the treatment or
alleviation of pain and inflammation and other
inflammation-associated disorders. The present
invention also relates to a pharmaceutical composition
comprising the above compounds. Background Art
Prostaglandins are mediators of pain, fever and other
symptoms associated with inflammation. Prostaglandin
E2 (PGE2) is the predominant eicosanoid detected in
inflammation conditions. In addition, it is also
involved in various physiological and/or pathological
conditions such as hyperalgesia, uterine contraction,
digestive peristalsis, awakeness, suppression of
gastric acid secretion, blood pressure, platelet
function, bone metabolism, angiogenesis or the like.
Four PGE2 receptor subtypes (EP-], EP2, EP3 and EP4)
displaying different pharmacological properties have
been cloned. The EP4 subtype, a Gs-coupled receptor,
stimulates cAMP production, and is distributed in a
wide variety of tissue suggesting a major role in
PGE2-mediated biological events. WO03/016254 and
WO00/20371 describe carboxylic acids compounds as
prostaglandin receptor antagonists. Although
ortho-alkoxybenzamide compounds are described in
DE2517229, DE2532420, DE2604560, DE2500157, DE2639935,
EP23569, they relate to treatment of hypoglycemic or
hypolipidemic. Further, WO98/45268 and EP1 229034
disclose substituted nicotinamide compounds, however
they relate to inhibitors of phosphodiesterases 4
isozymes. Yet further, DE 2706977 describes benzyloxy
nicotinamid compounds which are useful in the
treatment of diabetes. Yet further, Journal of the
Institution of Chemists 69(2), p.59-60, (1988), also
describes ortho-alkoxybenzamide compounds which are
useful for analgesics. It would be desirable if there
were provided a novel EP4 selective antagonist with
potent binding activity by systemic administration,
and both with potent EP4 receptor binding activity and
with metabolic stability. Brief Disclosure of the
Invention It has now been found that certain ortho
substituted aryl or heteroaryl amide compounds are EP4
receptor selective antagonists with analgesic activity
by systemic administration. The compounds of the
present invention may show less toxicity, good
absorption, distribution, good solubility, low protein
binding affinity, less drug-drug interaction, a
reduced inhibitory activity at HERG channel and good
metabolic stability. In particular, the compounds of
the present invention display improved half life. The
present invention provides a compound of the following
formula (I):(I) wherein X represents a -CH-or a
nitrogen atom; Y represents NR4, an oxygen atom or a
sulfur atom; R4 represents a hydrogen atom or an alkyl
group having from 1 to 3 carbon atoms; Z represents a
hydrogen atom or a halogen atom; R1 represents an
alkyl group having from 1 to 6 carbon atoms optionally
substituted with 1 to 2 groups independently selected
from an alkoxy group having from 1 to 6 carbon atoms,
a trifluoromethyl group, an alkanoyl group having from
2 to 5 carbon atoms, a cycloalkyl group having from 3
to 7 carbon atoms, a phenyl group, a phenoxy group, a
heterocyclic group and a heteroaryl group; a
cycloalkyl group having from 3 to 7 carbon atoms
optionallysubstituted with an alkyl group having from
1 to 3 carbon atoms; or a heterocyclic group; R2 and
R3 independently represent a hydrogen atom or an alkyl
group having from 1 to 3 carbon atoms; or R2 and R3
groups together form an alkylene chain having from 3
to 6 carbon atoms; said heteroaryl group is a 4 to 7-
membered aromatic ring system having either from 1 to
4 ring nitrogen 



heteroatoms or 0 to 2 nitrogen ring heteroatoms and 1
oxygen or 1 sulfur ring heteroatom; said heterocyclic
group is a 4 to 7- membered saturated ring system
having either from 1 to 4 ring nitrogen heteroatoms or
0 to 2 nitrogen ring heteroatoms and 1 oxygen or 1
sulfur ring heteroatom; said phenyl groups, phenoxy
group and said heteroaryl groups referred to in the
definitions of R1 are unsubstituted or are substituted
by at least one substituent selected from the group
consisting of substituents a; said substituent a is
selected from the group consisting of halogen atoms,
alkyl groups having from 1 to 4 carbon atoms,
haloalkyl groups having from 1 to 4 carbon atoms,
hydroxy groups, alkoxy groups having from 1 to 4
carbon atoms, haloalkoxy groups having from 1 to 4
carbon atoms, cyano groups, hydroxy alkyl groups
having from 1 to 4 carbon atoms, alkoxyalkyl groups
having from 1 to 4 carbon atoms in alkoxy and alky
groups, alkylsulfonyl groups having from 1 to 4 carbon
atoms, alkanoyl groups having from 2 to 5 carbon
atoms, alkenyl groups having from 2 to 4 carbon atoms,
alkynyl groups having from 2 to 4 carbon atoms,
alkylthio groups having from 1 to 4 carbon atoms,
nitro groups, amino groups, monoor di-alkylamino
groups having from 1 to 4 carbon atoms, aminosulfonyl
groups, alkoxycarbonyl groups having from 1 to 4
carbon atoms, alkylsufonylamino groups having from 1
to 4 carbon atoms, cycloalkyl groups having from 3 to
7 carbon atoms and a mono- or di-alkylaminocarbonyl
groups having from 1 to 6 carbon atoms; or a
pharmaceutically acceptable ester of such compound; or
a pharmaceutically acceptable salt thereof. The ortho
substituted aryl or heteroaryl amide compounds of this
invention have an antagonisticaction towards
prostaglandin and are thus useful in therapeutics,
particularly for the treatment of a disorder or
condition selected from the group consisting of pain,
neuropathic pain, fever or inflammation associated
with rheumatic fever, influenza or other viral
infections, common cold, low back and neck pain,
skeletal pain, post-partum pain, dysmenorrhea,
headache, migraine, toothache, sprains and strains,
myositis, neuralgia, fibromyalgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankylosing spondylitis, bursitis, burns including
radiation and corrosive chemical injuries, sunburns,
pain following surgical and dental procedures, bone
fracture, immune and autoimmune diseases; cellular
neoplastic transformations or metastic tumor growth;
diabetic retinopathy, tumor angiogenesis;
prostanoid-induced smooth muscle contraction
associated with dysmenorrhea, premature labor,
allergic rhinitis, atopic dermatitis, asthma or
eosinophil related disorders,
hyperimmunoglobulinaemia, Castleman's disease,
myeloma; Alzheimer's disease, sleep disorders,
endocrine disturbance; glaucoma; promotion of bone
formation; cytoprotection in peptic ulcers, gastritis,
regional enteritis, ulcerative colitis, diverticulitis
or other gastrointestinal lesions; Gl bleeding and
patients undergoing chemotherapy; coagulation
disorders selected from hypoprothrombinemia,
haemophilia, other bleeding problems; thrombosis;
occlusive vascular disease; presurgery; and
anti-coagulation; sympathetically maintained pain;
pain resulting from amputation, skin conditions (e.g.
eczema, psoriasis); ophthalmic diseases such as
glaucoma, retinitis, retinopathies, uveitis and of
acute injury to the eye tissue (e.g. conjunctivitis);
lung disorders (e.g. bronchitis, emphysema, allergic
rhinitis, respiratory distress syndrome pigeon
fancier's disease, farmer's lung, COPD);
gastrointestinal tract disorders (e.g. aphthous ulcer,
Crohn's disease atopic gastritis, gastritis
varialoforme, ulcerative colitis, coeliac disease,
regional ileitis, irritable bowel syndrome,
inflammatory bowel disease, gastrointestinal reflux
disease); organ transplantation; other conditions with
an inflammatory component such as vascular disease,
migraine, periarteritis nodosa, thyroiditis, aplastic
anaemia, Hodgkin's disease, sclerodoma, myaesthenia
gravis, multiple sclerosis, sorcoidosis, nephrotic
syndrome, Bechet's syndrome, polymyositis, gingivitis,
myocardial ischemia, pyrexia, systemic lupus
erythematosus, tendonitis , bursitis, and Sjogren's;
abnormal platelet function (e.g. occlusive vascular
diseases); diuretic action; impotence or erectile
dysfunction; bone disease characterised by abnormal
bone metabolism or resorption such as osteoporosis,
hyper-calcemia, hyperparathyroidism, Paget's bone
diseases, osteolysis, hypercalcemia of malignancy with
or without bone metastases, rheumatoid arthritis,
periodontitis, osteoarthritis, ostealgia, 



osteopenia, cancer cacchexia, calculosis, lithiasis
(especially urolithiasis), solid carcinoma, gout and
ankylosing spondylitis, tendinitis and bursitis; the
hemodynamic side effects of NSAIDs and COX-2
inhibitors, cardiovascular diseases, hypertention or
myocardiac ischemia; functional or organic venous
insufficiency; varicose therapy; haemorrhoids; and
shock states associated with a marked drop in arterial
pressure (e.g. septic shock); neurodegenerative
diseases and neurodegeneration such as dementia,
particularly degenerative dementia (including senile
dementia, Alzheimer's disease, Pick's disease,
Huntingdon's chorea, Parkinson's disease and
Creutzfeldt-Jakob disease, ALS, motor neuron disease);
vascular dementia (including multi-infarct dementia);
as well as dementia associated with intracranial space
occupying lesions; trauma; infections and related
conditions (including HIV infection); metabolism;
toxins; anoxia and vitamin deficiency; and mile
cognitive impairment associated with ageing,
particularly Age Associated Memory Impairment;
neuroprotection, neurodegeneration following stroke,
cardiac arrest, pulmonary bypass, traumatic brain
injury, spinal cord injury; tinnitus, complications of
Type 1 diabetes (e.g.diabetic microangiopathy,
diabetic nephropathy, macular degeneration, glaucoma),
nephrotic syndrome, aplastic anaemia, uveitis,
Kawasaki disease and sarcoidosi; kidney dysfunction (
e.g. nephritis particularly mesangial proliferative
glomerulonephritis, nephritic syndrome), liver
dysfunction (hepatitis, cirrhosis), gastrointestinal
dysfunction (diarrhea), alcoholic cirrhosis,
amyloidosis, atherosclerosis, cardiac disease,
sclerosis, organ transplantation reactions,
glucocorticoid induced osteoporosis, tooth loss, bone
fractures, multiple myeloma, various edema,
hypertension, premenstrual tension, urinary calculus,
oliguria, hyperphosphaturia, prutitus urticaria,
contact-type dermatitis, rhus dermatitis, pollakiuria,
learning disability, gingiritis, predontitis, lung
injury, liver injury, and constipation, or the like in
mammalian, especially humans. The compound of formula
(I) are also useful in preventing or reducing
dependence on, or preventing or reducing tolerance or
reverse tolerance to, a dependence-inducing agent.
Examples of dependence inducing agents include opioids
(e.g. morphine), CNS depressants (e.g. ethanol),
psychostimulants (e.g. cocaine) and nicotine. The
compound of formula (I) have also diuretic activity
with a various characteristic such as a lower
kaluretic activity relative to natriuretic effect, a
larger phosphorus excretion. Preferably, the ortho
substituted aryl or heteroaryl amide compounds of this
invention have an antagonistic action towards
prostaglandin and are thus useful in therapeutics,
particularly for the treatment of a disorder or
condition selected from the group consisting of pain
or inflammation associated with rheumatic fever,
influenza or other viral infections, common cold, low
back and neck pain, skeletal pain, dysmenorrhea,
headache, migraine, toothache, sprains and strains,
myositis, neuralgia, fibromyalgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankylosing spondylitis, bursitis, burns including
radiation and corrosive chemical injuries, sunburns,
pain following surgical and dental procedures, bone
fracture, immune and autoimmune diseases; cellular
neoplastic transformations or metastic tumor growth;
diabetic retinopathy, tumor angiogenesis;
prostanoid-induced smooth muscle contraction
associated with dysmenorrhea, premature labor,
allergic rhinitis, atopic dermatitis, asthma or
eosinophil related disorders; skin conditions (e.g.
eczema, psoriasis); lung disorders (e.g. bronchitis,
emphysema, allergic rhinitis, respiratory distress
syndrome pigeon fancier's disease, farmer's lung,
COPD); gastrointestinal tract disorders (e.g. aphthous
ulcer, Crohn's disease atopic gastritis, gastritis
varialoforme, ulcerative colitis, coeliac disease,
regional ileitis, irritable bowel syndrome,
inflammatory bowel disease, gastrointestinal reflux
disease); diuretic action; bone disease characterised
by abnormal bone metabolism or resorption such as
osteoporosis, hyper-calcemia, hyperparathyroidism,
Paget's bone diseases, osteolysis, hypercalcemia of
malignancy with or without bone metastases, rheumatoid
arthritis, periodontitis, osteoarthritis, ostealgia,
osteopenia and cancer cacchexia. The compounds of the
present invention are useful for the general treatment
of pain, particularly inflammatory or neuropathic
pain. Physiological pain is an important protective
mechanism designed to warn of danger from potentially
injurious stimuli from the external environment. The
system operates 



through a specific set of primary sensory neurones and
is exclusively activated by noxious stimuli via
peripheral transducing mechanisms (Millan 1999 Prog.
Neurobio. 57: 1-164 for an integrative Review). These
sensory fibres are known as nociceptors and are
characterised by small diameter axons with slow
conduction velocities. Nociceptors encode the
intensity, duration and quality of noxious stimulus
and byvirtue of their topographically organised
projection to the spinal cord, the location of the
stimulus. The nociceptors are found on nociceptive
nerve fibres of which there are two main types,
A-delta fibres (myelinated) and C fibres
(non-myelinated). The activity generated by nociceptor
input is transferred after complex processing in the
dorsal horn, either directly or via brain stem relay
nuclei to the ventrobasal thalamus and then on to the
cortex, where the sensation of pain is generated.
Intense acute pain and chronic pain may involve the
same pathways driven by pathophysiological processes
and as such cease to provide a protective mechanism
and instead contribute to debilitating symptoms
associated with a wide range of disease states. Pain
is a feature of many trauma and disease states. When a
substantial injury, via disease or trauma, to body
tissue occurs the characteristics of nociceptor
activation are altered. There is sensitisation in the
periphery, locally around the injury and centrally
where the nociceptors terminate. This leads to
hypersensitivity at the site of damage and in nearby
normal tissue. In acute pain these mechanisms can be
useful and allow for the repair processes to take
place and the hypersensitivity returns to normal once
the injury has healed. However, in many chronic pain
states, the hypersensitivity far outlasts the healing
process and is normally due to nervous system injury.
This injury often leads to maladaptation of the
afferent fibres (Woolf & Salter 2000 Science 288:
1765-1768). Clinical pain is present when discomfort
and abnormal sensitivity feature among the patient's
symptoms. Patients tend to be quite heterogeneous and
may present with various pain symptoms. There are a
number of typical pain subtypes: 1) spontaneous pain
which may be dull, burning, or stabbing; 2) pain
responses to noxious stimuli are exaggerated
(hyperalgesia); 3) pain is produced by normally
innocuous stimuli (allodynia) (Meyer et al., 1994
Textbook of Pain 13-44). Although patients with back
pain, arthritis pain, CNS trauma, or neuropathic pain
may have similar symptoms, the underlying mechanisms
are different and, therefore, may require different
treatment strategies. Therefore pain can be divided
into a number of different areas because of differing
pathophysiology, these include nociceptive,
inflammatory, neuropathic pain etc. It should be noted
that some types of pain have multiple aetiologies and
thus can be classified in more than one area, e.g.
Back pain, Cancer pain have both nociceptive and
neuropathic components. Nociceptive pain is induced by
tissue injury or by intense stimuli with the potential
to cause injury. Pain afferents are activated by
transduction of stimuli by nociceptors at the site of
injury and sensitise the spinal cord at the level of
their termination. This is then relayed up the spinal
tracts to the brain where pain is perceived (Meyer et
al., 1994 Textbook of Pain 13-44). The activation of
nociceptors activates two types of afferent nerve
fibres. Myelinated A-delta fibres transmitted rapidly
and are responsible for the sharp and stabbing pain
sensations, whilst unmyelinated C fibres transmit at a
slower rate and convey the dull or aching pain.
Moderate to severe acute nociceptive pain is a
prominent feature of, but is not limited to pain from
strains/sprains, post-operative pain (pain following
any type of surgical procedure), posttraumatic pain,
burns, myocardial infarction, acute pancreatitis, and
renal colic. Also cancer related acute pain syndromes
commonly due to therapeutic interactions such as
chemotherapy toxicity, immunotherapy, hormonal therapy
and radiotherapy. Moderate to severe acute nociceptive
pain is a prominent feature of, but is not limited to,
cancer pain which may be tumour related pain, (e.g.
bone pain, headache and facial pain, viscera pain) or
associated with cancer therapy (e.g. postchemotherapy
syndromes, chronic postsurgical pain syndromes, post
radiation syndromes), back pain which may be due to
herniated or ruptured intervertebral discs or
abnormalities of the lumber facet joints, sacroiliac
joints,paraspinal muscles or the posterior
longitudinal ligament. Neuropathic pain is defined as
pain initiated or caused by a primary lesion or
dysfunction in the nervous system (IASP definition).
Nerve damage can be caused by trauma and disease and
thus the term 'neuropathic pain' encompasses many
disorders with diverse aetiologies. These include but
are not limited to, Diabetic neuropathy, Post herpetic
neuralgia, Back pain, Cancer neuropathy, HIV
neuropathy, 



Phantom limb pain, Carpal Tunnel Syndrome, chronic
alcoholism, hypothyroidism, trigeminal neuralgia,
uremia, or vitamin deficiencies. Neuropathic pain is
pathological as it has no protective role. It is often
present well after the original cause has dissipated,
commonly lasting for years, significantly decreasing a
patients quality of life (Woolf and Mannion 1999
Lancet 353: 1959-1964). The symptoms of neuropathic
pain are difficult to treat, as they are often
heterogeneous even between patients with the same
disease (Woolf & Decosterd 1999 Pain Supp. 6:
S141-S147; Woolf and Mannion 1999 Lancet 353:
1959-1964). They include spontaneous pain, which can
be continuous, or paroxysmal and abnormal evoked pain,
such as hyperalgesia (increased sensitivity to a
noxious stimulus) and allodynia (sensitivity to a
normally innocuous stimulus). The inflammatory process
is a complex series of biochemical and cellular events
activated in response to tissue injury or the presence
of foreign substances, which result in swelling and
pain (Levine and Taiwo 1994: Textbook of Pain 45-56).
Arthritic pain makes up the majority of the
inflammatory pain population. Rheumatoid disease is
one of the commonest chronic inflammatory conditions
in developed countries and rheumatoid arthritis is a
common cause of disability. The exact aetiology of RA
is unknown, but current hypotheses suggest that both
genetic and microbiological factors may be important
(Grennan & Jayson 1994 Textbook of Pain 397-407). It
has been estimated that almost 16 million Americans
have symptomatic osteoarthritis (OA) or degenerative
joint disease, most of whom are over 60 years of age,
and this is expected to increase to 40 million as the
age of the population increases, making this a public
health problem of enormous magnitude (Houge &
Mersfelder 2002 Ann Pharmacother. 36: 679-686;
McCarthy et al., 1994 Textbook of Pain 387-395). Most
patients with OA seek medical attention because of
pain. Arthritis has a significant impact on
psychosocial and physical function and is known to be
the leading cause of disability in later life. Other
types of inflammatory pain include but are not limited
to inflammatory bowel diseases (IBD), Other types of
pain include but are not limited to; - Musculoskeletal
disorders including but not limited to myalgia,
fibromyalgia, spondylitis, sero-negative
(non-rheumatoid) arthropathies, non-articular
rheumatism, dystrophinopathy, Glycogenosis,
polymyositis, pyomyositis. - Central pain or 'thalamic
pain' as defined by pain caused by lesion or
dysfunction of the nervous system including but not
limited to central post-stroke pain, multiple
sclerosis, spinal cord injury, Parkinson's disease and
epilepsy. - Heart and vascular pain including but not
limited to angina, myocardical infarction, mitral
stenosis, pericarditis, Raynaud's phenomenon,
scleredoma, scleredoma, skeletal muscle ischemia. -
Visceral pain, and gastrointestinal disorders. The
viscera encompasses the organs of the abdominal
cavity. These organs include the sex organs, spleen
and part of the digestive system. Pain associated with
the viscera can be divided into digestive visceral
pain and non-digestive visceral pain. Commonly
encountered gastrointestinal (Gl) disorders include
the functional bowel disorders (FBD) andthe
inflammatory bowel diseases (IBD). These Gl disorders
include a wide range of disease states that are
currently only moderately controlled, including - for
FBD, gastro-esophageal reflux, dyspepsia, the
irritable bowel syndrome (IBS) and functional
abdominal pain syndrome (FAPS), and -for IBD, Crohn's
disease, ileitis, and ulcerative colitis, which all
regularly produce visceral pain. Other types of
visceral pain include the pain associated with
dysmenorrhea, pelvic pain, cystitis and pancreatitis.
- Head pain including but not limited to migraine,
migraine with aura, migraine without aura cluster
headache, tension-type headache. - Orofacial pain
including but not limited to dental pain,
temporomandibular myofascial pain. The present
invention provides a pharmaceutical composition for
the treatment of disease conditions mediated by
prostaglandin, in a mammalian subject, which comprises
administering to said subject a therapeutically
effective amount of a compound of formula (I).
Further, the present invention also provides a
composition which comprises a therapeutically
effective amount of the ortho substituted aryl or
heteroaryl amide compound of formula (I) or its 



pharmaceutically acceptable salt together with a
pharmaceutically acceptable carrier. Among them, the
composition is preferably for the treatment of disease
defined above. Also, the present invention provides
for the use of a compound of formula (I), or a
pharmaceutically acceptable ester of such compound, or
a pharmaceutically acceptable salt thereof, as a
medicament. Also, the present invention provides a
method for the treatment of disease conditions defined
above, which comprises administering to said subject a
therapeutically effective amount of a compound of
formula (I). Further, the present invention provides a
method for the treatment of disease conditions defined
above in a mammal, preferably human, which comprises
administering to said subject a therapeutically
effective amount of a compound of formula (I). Yet
further, the present invention provides the use of a
therapeutically effective amount of a compound of
formula (I) in the manufacture of a medicament for the
treatment of the disease conditions defined above.
Detailed Description of the Invention As used herein,
the term "halogen" means fluoro, chloro, bromo and
iodo, preferably fluoro or chloro. As used herein, the
term "alkyl" means straight or branched chain
saturated radicals, including, but not limited to
methyl, ethyl, n-propyl, /sopropyl, n-butyl,
/so-butyl, seconda ig -bu\y\, ferf/a/y-butyl. As used
herein, the term "alkylene", means a saturated
hydrocarbon (straight chain or branched) wherein a
hydrogen atom is removed from each of the terminal
carbons such as methylene, ethylene, methylethylene,
propylene, butylene, pentylene, hexylene and the like.
As used herein, the term "alkenyl" means a hydrocarbon
radical having at least one double bond including, but
not limited to, ethenyl, propenyl, 1-butenyl,
2-butenyl and the like. As used herein, the term
"alkynyl", means a hydrocarbon radical having at least
one triple bond including, but not limited to,
ethynyl, propynyl, 1-butynyl, 2-butynyl and the
like.As used herein, the term "alkoxy" means alkyl-O-,
including, but not limited to methoxy, ethoxy,
n-propoxy, /sopropoxy, /7-butoxy, /so-butoxy,
seconda/y-butoxy, tert/a/y-butoxy. As used herein, the
term "cycloalkyl", means a saturated carbocyclic
radical ring of 3 to 7 carbon atoms, including, but
not limited to, cyclopropyl, cyclobutyl, cyclohexyl,
cycloheptyl and the like. As used herein, the term "
alkanoyl" means a group having carbonyl such as
R'-C(O)- wherein R' is C1 4 alkyl or C3.4 cycloalkyl,
including, but not limited to formyl, acetyl,
ethyl-C(O)-, p-propyl-C(O)-, /sopropyl-C(O)-,
n-butyl-C(O)-, /so-butyl-C(O)-, secopda/y-butyl~C(O)-,
ferf/ary-butyl-C(O)-, cyclopropyl- C(O)-,
cyclobutyl-C(O)- and the like. As used herein, the
term "haloalkyl", means an alky] radical which is
substituted by halogen atoms as defined above
including, but not limited to, fluoromethyl,
difluoromethyl, trifluoromethyl, 2- fluoroethyl,
2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-fluoropropyl, 4-fluorobutyl,
chloromethyl, trichloromethyl, iodomethyl and
bromomethyl groups and the like. As used herein, the
term "haloalkoxy", as used herein, means haloalkyl-O-,
including, but not limited to, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy,
2,2-difluoroethoxy, 2,2,2- trifluoroethoxy,
2,2,2-trichloroethoxy, 3-fluoropropoxy,
4-fluorobutoxy, chloromethoxy, trichloromethoxy,
iodomethoxy and bromomethoxy groups and the like. As
used herein the term "heterocyclic" means a 4 to
7-membered saturated hetero mono cyclic ring, which
contains either from 1 to 4 ring nitrogen heteroatoms
or 0 to 2 nitrogen ring heteroatoms and 1 oxygen or 1
sulphur ring heteroatom. Examples of such
heterocyclics include, but are not limited to,
piperidyl, piperidino, pyrrolidinyl, pyrrolidino,
trahydrofuranyl, piperazinyl, morpholinyl, morpholino
or tetrahyd ropyranyl. As used herein the term
"heteroaryl" means a 4 to 7-membered aromatic, hetero
mono-cyclic ring, which contains either from 1 to 4
ring nitrogen heteroatoms or 0 to 2 nitrogen ring
heteroatoms and 1 



oxygen or 1 sulphur ring heteroatom. Examples of such
heteroaryls include, but are not limited to,
pyrazolyl, furyl, thienyl, oxazolyl, tetrazolyl,
thiazolyl, imidazolyl, thiadiazolyl, pyridyl,
pyrimidinyl, pyrrolyl, thiophenyl, pyrazinyl,
pyridazinyl, isooxazolyl, isothiazolyl, triazolyl or
furazanyl. Where the compounds of formula (I) contain
hydroxy groups, they may form esters. Examples of such
esters include esters with a hydroxy group and esters
with a carboxy group. The ester residue may be an
ordinary protecting group or a protecting group which
can be cleaved in vivo by a biological method such as
hydrolysis. The term "esters " means a protecting
group which can be cleaved in vivo by a biological
method such as hydrolysis and forms a free acid or
salt thereof. Whether a compound is such a derivative
or not can be determined by administering it by
intravenous injection to an experimental animal, such
as a rat or mouse, and then studying the body fluids
of the animal to determine whether or not the compound
or a pharmaceutically acceptable salt thereof can be
detected. Preferred examples of groups for an ester of
a carboxyl group or a hydroxy group include: (1)
aliphatic alkanoyl groups, for example: alkanoyl
groups such as the formyl, acetyl, propionyl, butyryl,
isobutyryl, pentapoyl, pivaloyl, valeryl, isovaleryl,
octanoyl, nonanoyl, decanoyl, 3-methylnonanoyl,
8-methylnonanoyl, 3-ethyloctanoyl,
3,7-dimethyloctanoyl, undecanoyl, dodecanoyl,
tridecanoyl, tetradecanoyl, pentadecanoyl,
hexadecanoyl, 1-methylpentadecanoyl,
14-methylpentadecanoyl,
13,13-dimethyltetradecanoyl,heptadecanoyl,
15-methylhexadecanoyI, octadecanoyl,
1-methylheptadecanoyl, nonadecanoyl, icosanoyl and
henicosanoyl groups; halogenated alkylcarbonyl groups
such as the chloroacetyl, dichloroacetyl,
trichloroacetyl, and trifluoroacetyl groups;
alkoxyalkanoyl groups such as the methoxyacetyl group;
and unsaturated alkanoyl groups such as the acryloyl,
propioloyl, methacryloyl, crotonoyl, isocrotonoyl and
(E)- 2-methyl- 2-butenoyl groups; (2) aromatic
alkanoyl groups, for example: arylcarbonyl groups such
as the benzoyl, cc-naphthoyl and b-naphthoyl groups;
halogenated arylcarbonyl groups such as the 2-
bromobenzoyl and 4-chlorobenzoyol groups; alkylated
arylcarbonyl groups such as the 2,4,6-
trimethylbenzoyl and 4-toluoyl groups; alkoxylated
arylcarbonyl groups such as the 4-anisoyl group;,
nitrated arylcarbonyl groups such as the
4-nitrobenzoyl and 2-nitrobenzoyl groups;
alkoxycarbonylated arylcarbonyl groups such as the
2-(methoxycarbonyl)benzoyl group; and arylated
arylcarbonyl groups such as the 4-phenylbenzoyl group;
(3) alkoxycarbonyl groups, for example: alkoxycarbonyl
groups such as the methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl, sec-butoxycarbonyl,
tbutoxycarbonyl and isobutoxycarbonyl groups; and
halogen- or tri(alkyl)silyl-substituted alkoxycarbonyl
groups such as the 2,2,2-trichloroethoxycarbonyl and
2-trimethylsilylethoxycarbonyl groups;
tetrahydropyranyl or tetrahydrothiopyranyl groups such
as: tetrahydropyran-2-yl, 3-bromotetrahydropyran-
2-yl, 4-methoxytetrahydropyran-4-yl,
tetrahydrothiopyran-2-yl, and
4-methoxytetrahydrothiopyran-4-yl groups;
tetrahydrofuranyl or tetrahydrothiofuranyl groups such
as: tetrahydrofuran-2-yl and tetrahydrothiofuran- 2-yl
groups; (5) silyl groups, for example: tri(alkyl)silyl
groups such as the trimethylsilyl, triethylsilyl,
isopropyldimethylsilyl, t-butyldimethylsilyl,
methyidiisopropylsilyl, methyldi-t-butylsilyl and
triisopropylsilyl groups; and silyl groups substituted
by one or more aryl and alkyl groups such as the
diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl and phenyldiisopropylsilyl
groups; (6) alkoxymethyl groups, for example:
alkoxymethyl groups such as the methoxymethyl,
1,1-dimethyl-1- methoxymethyl, ethoxymethyl,
propoxymethyl, isopropoxymethyl, butoxymethyl and
t-butoxymethyl groups; alkoxylated alkoxymethyl groups
such as the 2-methoxyethoxymethyl group; and
halo(alkoxy)methyl groups such as the
2,2,2-trichloroethoxymethyl and
bis(2-chloroethoxy)methyl groups; (7) substituted
ethyl groups, for example: alkoxylated ethyl groups
such as the 1-ethoxyethyl and 1- (isopropoxy)ethyl
groups; and halogenated ethyl groups such as the
2,2,2-trichloroethyl group; (8) aralkyl groups, for
example: alkyl groups substituted by from 1 to 3 aryl
groups such as the benzyl, a- naphthylmethyl,
b-naphthylmethyl, diphenylmethyl, triphenylmethyl,
a-naphthyldiphenylmethyl and 9- anthrylmethyl groups;
alkyl groups substituted by from 1 to 3 substituted
aryl groups, where one or more of the aryl groups is
substituted by one or more alkyl, alkoxy, nitro,
halogen or cyano substituents such as the
4-methylbenzyl, 2,4,6-trimethylbenzyl,
3,4,5-trimethylbenzyl, 4-methoxybenzyl,
Amethoxyphenyldiphenylmethyl, 



2-nitrobenzyl, 4-nitrobenzyl, 4-chlorobenzyl,
4-bromobenzyl and Acyanobenzyl groups;
alkenyloxycarbonyl groups such as the
vinyloxycarbonyl; aryloxycarbonyl groups such as
phenoxycaronyl; and aralkyloxycarbonyl groups in which
the aryl ring may be substituted by 1 or 2 alkoxy or
nitro groups, such as benzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 3,4-
dimethoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl
and 4-nitrobenzyloxycarbonyl groups. The term
"treating", as used herein, refers to reversing,
alleviating, inhibiting the progress of, or preventing
the disorder or condition to which such term applies,
or one or more symptoms of such disorder or condition.
The term "treatment" as used herein refers to the act
of treating, as "treating" isdefined immediately
above. A preferred compound of formula (I) of this
invention is that Y represents NR4 or an oxygen atom;
and R4 represents an alkyl group having from 1 to 3
carbon atoms. More preferably, Y represents NCH3 or an
oxygen atom. Most preferably, Y represents an oxygen
atom A preferred compound of formula (I) of this
invention is that wherein Z represents a halogen atom.
More preferably, Z represents a chlorine atom. A
preferred compound of formula (I) of this invention is
that wherein R1 represents an alkyl group having from
1 to 6 carbon atoms optionally substituted with 1 to 2
groups independently selected from an alkoxy group
having from 1 to 6 carbon atoms, a cycloalkyl group
having from 3 to 7 carbon atoms, a phenyl group, a
phenoxy group, and a heteroaryl group; said heteroaryl
group is a 5 to 6- membered aromatic ring system
having either from 1 to 2 ring nitrogen heteroatoms or
1 or 2 nitrogen ring heteroatoms and 1 oxygen or 1
sulphur ring heteroatom; said phenyl groups and said
heteroaryl groups referred to in the definitions of R1
are unsubstituted or are substituted by at least one
substituent selected from the group consisting of
substituents a; said substituent a is selected from
the group consisting of halogen atoms, alkyl groups
having from 1 to 4 carbon atoms, haloalkyl groups
having from 1 to 4 carbon atoms, hydroxy groups,
alkoxy groups having from 1 to 4 carbon atoms,
haloalkoxy groups having from 1 to 4 carbon atoms,
cyano groups, hydroxy alkyl groups having from 1 to 4
carbon atoms, alkoxyalkyl groups having from 1 to 4
carbon atoms in alkoxy and alky groups, alkylsulfonyl
groups having from 1 to 4 carbon atoms and alkanoyl
groups having from 2 to 5 carbon atoms. More
preferably, R1 represents an alkyl group having from 1
to 6 carbon atoms optionally substituted with 1 to 2
groups independently selected from an alkoxy group
having from 1 to 3 carbon atoms, a cycloalkyl group
having from 4 to 6 carbon atoms, a phenyl group, an
oxazole group, an isoxazole group and a phenoxy group;
said phenyl group, oxazole group, isoxazole group and
phenoxy group are unsubstituted or are substituted by
at least one substituent selected from the group
consisting of substituents a; said substituent a is
selected from the group consisting of halogen atoms,
alkyl groups having from 1 to 2 carbon atoms and cyano
groups. More preferably, R1 represents an alkyl group
having from 1 to 6 carbon atoms optionally substituted
with 1 to 2 groups independently selected from a
cycloalkyl group having from 4 to 6 carbon atoms, a
phenyl group and a phenoxy group; said phenyl group is
unsubstituted or is substituted by at least one
substituent selected from the group consisting of
substituents a; said substituent a is selected from
the group consisting of halogen atoms, alkyl groups
having from 1 to 2 carbon atoms and cyano groups. More
preferably, R1 represents an alkyl group having from 1
to 6 carbon atoms optionally substituted with 1 to 2
groups independently selected from a cycloalkyl group
having from 4 to 5 carbon atoms, a phenyl group and a
phenoxy group; said phenyl group is unsubstituted or
is substituted by 1 to 2 substituents selected from
the group consisting of substituents a; said
substituents a is selected from the group consisting
of halogen atoms such as a fluorine atom and a
chlorine atom, alkyl groups having from 1 to 2 carbon
atoms and cyano groups. Most preferably, R1 represents
a pentyl group, a phenylmethyl group, a phenylethyl
group, a phenoxyethyl group or a cyclobutylmethyl
group; said phenyl is optionally substituted by 1 to 2
groups independently selected from a fluorine atom, a
chlorine atom, a cyano group and a methyl group. A
preferred compound of formula (I) of this invention is
that wherein R2 and R3 independentlyrepresent a
hydrogen atom or an alkyl group having from 1 to 3
carbon atoms. More preferably, R2 represents a
hydrogen atom; and R3 represents a methyl group. 



Particularly preferred compounds of the invention
include those in which each variable in Formula (I) is
selected from the preferred groups for each variable.
Even more preferable compounds of the invention
include those where each variable in Formula (I) is
selected from the more preferred groups for each
variable. A preferred individual compound of this
invention is selected from 4-[(1 S)-1
-({5-chloro-2-[(2-chlorobenzyl)oxy]benzoyl}amino)ethyl
]benzoic acid; 4-[(1 S)-1
-({5-chloro-2-[2-(2-methylphenyl)ethoxy]benzoyl}amino)
ethyl]benzoic acid; 4-[(1 S)-1
-({5-chloro-2-[2-(4-methylphenyl)ethoxy]benzoyl}amino)
ethyl]benzoic acid; 4-[(1 S)-1
-({S-chloro^-KS-chlorobenzyOoxylbenzoylJaminoJethyrjbe
nzoic acid; 4-[(1 S)-1
-({5-chloro-2-[(4-chlorobenzyl)oxy]benzoyl}amino)ethyl
]benzoic acid; 4-((1 S)-1
-{[5-chloro-2-(cyclobutylmethoxy)benzoyl]amino}ethyl)
benzoic acid;
4-((1S)-1-{[5-chloro-2-(cyclohexyloxy)benzoyl]amino}et
hyl)benzoic acid; 4-[(1
S)-1-({5-chIoro-2-[(2-cyanobenzyl)oxy]benzoyl}amino)et
hyl]benzoic acid; 4-[(1 S)-1 -({5-chloro-2-[2-(4-f
luorophenyl)ethoxy]benzoyl}amino)ethyl]benzoic acid;
4-((1S)-1-{[5-chloro-2-(3-methylbutoxy)benzoyl]amino}e
thyl)benzoic acid; 4-[(1 S)-1 -({5-chloro-2-[(4-f
luorobenzyl)oxy]benzoyl}amino)ethyl]benzoic acid;
4-[(1 S)-1 -({5-chloro-2-[2-(2-f
luorophenyl)ethoxy]benzoyl}amino)ethyl]benzoic acid;
4-[(1 S)-1 -({5-chioro-2-[(2,5-dif
luorobenzyl)oxy]benzoyl}amino)ethyl]benzoic acid;
4-[({5-chloro-2-[2-(2-methylphenyl)ethoxy]benzoyl}amin
o)methyl]benzoic acid;
4-[(1S)-1-({5-chloro-2-[(2-chloro-4-fluorobenzyl)oxy]b
enzoyl}amino)ethyl]benzoic acid; 4-((1 S)-1
-{[5-chIoro-2-(2-phenoxyethoxy)benzoyl]amino}ethyl)ben
zoic acid;
4-[(1S)-1-({5-chloro-2-[(3,4-difluorobenzyl)oxy]benzoy
l}amino)ethyl]benzoic acid; 4-[(1 S)-1
-({5-chloro-2-[(4-chloro-2-f
luorobenzyl)oxy]benzoyl}amino)ethyl]benzoic acid;
4-{(1 S)-1
-[({5-chloro-2-[(4-chlorobenzyl)oxy]pyridin-3-yl}carbo
nyl)amino]ethyl}benzoic acid; 4-((1 S)-1
-{[2-(benzyloxy)-5-chlorobenzoyl]amino}ethyl)benzoic
acid;
4-{(1S)-1-[({5-chloro-2-[(2-chlorobenzyl)oxy]pyridin-3
-yl}carbonyl)amino]ethyl}benzoic acid;
4-{(1S)-1-[({5-chloro-2-[2-(4-chlorophenyl)ethoxy]pyri
din-3-yl}carbonyl)amino]ethyl}benzoic acid;
4-[(1S)-1-({5-chloro-2-[(3,5-difluorobenzyl)oxy]benzoy
l}amino)ethyl]benzoic acid; and 4-[(1 S)-1
-({5-chloro-2-[2-(2,6-dif
luorophenyl)ethoxy]benzoyl}amino)ethyl]benzoic acid;
or a pharmaceutically acceptable ester of such
compound; or a pharmaceutically acceptable salt
thereof. General Synthesis The compounds of formula I
of the present invention may be prepared according to
known preparation methods, or General Procedures or
preparation methods illustrated in the following
reaction schemes. Unless otherwise indicated R1
through R3 and X, Y, and Z in the reaction schemes and
discussion that follow are defined as above. The term
"protecting group", as used hereinafter, means a
hydroxy or amino protecting group which is selected
from typical hydroxy or amino protecting
groupsdescribed in Protective Groups in Organic
Synthesis edited by T. W. Greene ef a/. (John Wiley &
Sons, 1999); The following reaction schemes illustrate
the preparation of compounds of formula (I). Scheme 1:
This illustrates the preparation of compounds of
formula (I). Scheme 1 1-2 In the above formula, Ra
represents an alkyl group having from 1 to 4 carbon
atoms. L1 represents a leaving group. Examples of
suitable leaving groups include: halogen atoms, such
as chlorine, bromine and iodine; sulfonic esters such
as TfO (triflates), MsO (mesylates), TsO (tosylates);
or a boronic acid group. Step 1A 



In this Step, a compound of formula 1-3 may be
prepared by the coupling reaction of an ester compound
of formula 1-1 with a compound of formula R1-YH in an
inert solvent. The coupling reaction may be carried
out in the absence or presence of a base in a reaction
inert solvent or without solvent. A preferred base is
selected from, for example, an alkali or alkaline
earth metal hydroxide, alkoxide, carbonate, or
hydride, such as sodium hydroxide, potassium
hydroxide, sodium methoxide, sodium ethoxide,
potassium terf-butoxide, sodium carbonate, cesium
carbonate or potassium carbonate,
2-tert-butylimino-2-d iethylamino-1
,3-dimethyl-perhydro-1 ,3,2-diazaphosphorine(BEMP),
tert-butylimino-tri(pyrrolidino)phosphorane (BTPP),
cesium fluoride (CsF), potassium fluoride, sodium
hydride or potassium hydride, or an amine such as
triethylamine, tributylamine, diisopropylethylamine,
2,6-lutidine, pyridine or dimethylaminopyridine.
Preferred reaction inert solvents include, for
example, acetone, benzene, toluene, xylene,
o-dichlorobenzene, nitrobenzene, nitromethane,
pyridine, dichloromethane, dichloroethane,
tetrahydrofuran, dimethylformamide (DMF),
dimethylacetamide (DMA), dioxane, dimethylsulfoxide
(DMSO), acetonitrile, sulfolane, Nmethylpyrrolidinone
(NMP), methyl ethyl ketone (2-butanone),
tetrahydrofuran (THF), dimethoxyethane (DME) or
mixtures thereof. Reaction temperatures are generally
in the range of 0 to 200 0C, preferably in the range
of room temperature to 150 0C. Reaction times are, in
general, from 1 minute to a day, preferably from 1
hour to 10 hours. If desired, the reaction may be
conducted in the presence of metal catalyst such as
copper (e.g. copper bronze or cuprous iodide) and
nickel. When L1 represents a boronic acid group, the
reaction may be carried out in the presence of a
suitable catalyst to form the compound of formula 1-3
by any synthetic procedure applicable to
structurerelated compounds known to those skilled in
the literature (e.g., Lam, P. Y. S.; Clark, C. G.;
Saubern, S; Adams, J; Winters, M. P.; Chan, D. M. T.;
Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944.,
Kiyomori, A.; Marcoux, J.; Buchwald, S. L.,
Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y.
S.; Deudon, S.; Averiil, K. M.; Li, R.; He, M. Y.;
DeShong, P.; Clark, C. G., J. Am. Chem. Soc, 2000,
122, 7600-7601., Collman, J. P.; Zhong, M., Org.
Lett., 2000, 2, 1233-1236.). A preferred reaction
catalyst is selected from, for example,
tetrakis(triphenylphosphine)-palladium,
bis(triphenylphosphine)palladium(ll) chloride,
copper(O), copper(l) acetate, copper(l) bromide,
copper(l) chloride, copper(l) iodide, copper(l) oxide,
copper(ll) trifluoromethanesulfonate, copper(ll)
acetate, copper(ll) bromide, copper(ll) chloride,
copper(ll) iodide, copper(ll) oxide, or copper(ll)
trifluoromethanesulfonate. Step 1B In this Step, the
ester compound of formula 1-3 may also be prepared by
coupling reaction of an ester compound of formula 1-2
with a compound of formula R1-L1. This reaction is
essentially the same as and may be carried out in the
same manner as and using the same reagents and
reaction conditions as Step 1A in Scheme 1. Step 1C In
this step, an acid compound of formula 1-4 may be
prepared by hydrolysis of the ester compound of
formula 1-3 in a solvent. The hydrolysis may be
carried out by conventional procedures. In a typical
procedure, the hydrolysis carried out under the basic
condition, e.g. in the presence of sodium hydroxide,
potassium hydroxide or lithium hydroxide. Suitable
solvents include, for example, alcohols such as
methanol, ethanol, propanol, butanol,
2-methoxyethanol, and ethylene glycol; ethers such as
tetrahydrofuran (THF), 1,2-dimethoxyethane (DME), and
1,4-dioxane; amides such as /V,/V-dimethylformamide
(DMF) and hexamethylphospholictriamide; and sulfoxides
such as dimethyl sulfoxide (DMSO). This reaction may
be carried out at a temperature in the range from -20
0C to 100 0C, usually from 20 0C to 75 0C for 30
minutes to 48 hours, usually 60 minutes to 30 hours.
The hydrolysis may also be carried out under the
acidic condition, e.g. in the presence of hydrogen
halides, such as hydrogen chloride and hydrogen
bromide; sulfonic acids, such as p-toluenesulfonic
acidand benzenesulfonic acid; pyridium
p-toluenesulfonate; and carboxylic acid, such as
acetic acid and trifluoroacetic acid. Suitable
solvents include, for example, alcohols such as
methanol, ethanol, propanol, butanol,
2-methoxyethanol, and ethylene glycol; ethers such as
tetrahydrofuran (THF), 1,2- 



dimethoxyethane (DME), and 1,4-dioxane; halogenated
hydrocarbons, such as dichloromethane, 1,2-
dichloroethane, amides such as /V,L/-dimethylformamide
(DMF) and hexamethylphospholictriamide; and sulfoxides
such as dimethyl sulfoxide (DMSO). This reaction may
be carried out at a temperature in the range from -20
0C to 100 C, usually from 0 C to 65 0C for 30 minutes
to 24 hours, usually 60 minutes to 10 hours. Step 1D
In this step, an amide compound of formula 1-6 may be
prepared by the coupling reaction of an amine compound
of formula 1-5 with the acid compound of formula 1-4
in the presence or absence of a coupling reagent in an
inert solvent. If desired, this reaction may be
carried out in the presence or absence of an additive
such as 1-hydoroxybenzotriazole (HOBt) or
1-hydroxyazabenzotriazole. Examples of suitable
solvents include: acetone, nitromethane,
/V,L/-dimethylformamide (DMF), sulfolane, dimethyl
sulfoxide (DMSO), 1-methyl-2-pirrolidinone (NMP),
2-butanone, acetonitrile; halogenated hydrocarbons,
such as dichloromethane, 1,2-dichloroethane,
chloroform; and ethers, such as tetrahydrofuran and
1,4-dioxane. This reaction may be carried out at a
temperature in the range from - 20 C to 100 C, more
preferably from about 0 C to 60 C for 5 minutes to 1
week, more preferably 30 minutes to 24 hours, will
usually suffice. Suitable coupling reagents are those
typically used in peptide synthesis including, for
example, diimides (e.g., dicyclohexylcarbodiimide
(DCC), water soluble carbodiimide (WSC)),
O-benzotriazol-1-yl-L/,L/,L/',L/'-tetramethyluronium
hexafluorophosphate (HBTU), 2-
ethoxy-L/-ethoxycarbonyl-1,2-dihydroquinoline,
2-bromo-1-ethylpyridinium tetrafluoroborate (BEP), 2-
chloro-1 ,3-dimethylimidazolinium chloride,
benzotriazol-1 -yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate (BOP), diethyl
azodicarboxylate-triphenylphosphine,
diethylcyanophosphate, diethylphosphorylazide,
2-chloro-1-methylpyridinium iodide, N,
L/'-carnbonyldiimidazole , benzotriazole-1 - yl
diethyl phosphate, ethyl chloroformate or isobutyl
chloroformate. If desired, the reaction may be carried
out in the presence of a base such as,
L/,L/-diisopropyIethylamine, L/-methylmorpholine, 4-
(dimethylamino)pyridine and triethylamine. The amide
compound of formula (I) may be formed via an
acylhalide, which may be obtained by the reaction with
halogenating agents such as oxalylchloride, phosphorus
oxychloride and thionyl chloride. The resulting
acylhalide may be converted to the corresponding amide
compound by treating with the amine compound of
formula 1-13 under the similar conditions as described
in this step. Step 1E In this Step, the compound of
formula (I) may be prepared by hydrolysis of the ester
compound of formula 1-6. This reaction is essentially
the same as and may be carried out in the same manner
as and using the same reagents and reaction conditions
as Step 1C in Scheme 1. Step 1F In this Step, a
compound of formula 1-8 may be prepared by the
coupling reaction of an acid compound of formula 1-7
with the amine compound of formula 1-5 in an inert
solvent. This reaction is essentially the same as and
may be carried out in the same manner as andusing the
same reagents and reaction conditions as Step 1D in
Scheme 1. Step 1G Alternatively, in this step, the
compound of formula 1-6 can also be prepared by
Mitsunobu reaction of the compound of formula 1-8 with
a compound of formula R1-OH in the presence of dialkyl
azodicarboxylate in a reaction-inert solvent. The
compound of formula 1-6 may be treated with a compound
of formula R1-OH in the presence of dialkyl
azodicarboxylate such as diethyl azodicarboxylate
(DEXAD) and phosphine reagent such as
Jriphenylphosphine. Preferably, this reaction may be
carried out in a reaction-inert solvent. Preferred
reaction inert solvents include, but are not limited
to, tetrahydrofuran (THF), diethyl ether,
dimethylformamide (DMF), benzene, toluene, xylene,
odichlorobenzene, nitrobenzene, dichloromethane,
1,2-dichloroethane, dimethoxyethane (DME), or mixtures
thereof. This reaction may be carried out at a
temperature in the range from -50 C to 200 0C, usually
from 0 0C to 80 0C for 5 minutes to 72 hours, usually
30 minutes to 24 hours. 



In the above Schemes from 1, examples of suitable
solvents include a mixture of any two or more of those
solvents described in each step. The starting
materials in the aforementioned general syntheses are
commercially available or may be obtained by
conventional methods known to those skilled in the
art. The compounds of formula (I), and the
intermediates above-mentioned preparation methods can
be isolated and purified by conventional procedures,
such as recrystallization or chromatographic
purification. The various general methods described
above may be useful for the introduction of the
desired groups at any stage in the stepwise formation
of the required compound, and it will be appreciated
that these general methods can be combined in
different ways in such multi-stage processes. The
sequence of the reactions in multi-stage processes
should of course be chosen so that the reaction
conditions used do not affect groups in the molecule
which are desired in the final product. (a) Method for
assessing biological activities: In vitro assays Human
EP receptor cell membrane binding assay: Stable
expression of human EPI, 2, 3 and 4 receptors in the
human embryonic kidney (HEK293) cell line The cDNA
clones of human EP1 , 2 , 3 and 4 receptors are
obtained by polymerase chain reaction (PCR) from rat
kidney or heart cDNA libraries (Clontech). Human
embryonic kidney cells (HEK 293) are stably
transfected with expression vectors for human EP1, 2,
3 and 4 receptors in according to the method described
in the article; the journal of biological chemistry
vol.271 No.39, pp23642-23645. Preparation of membrane
fraction: The EP1 , 2, 3 and 4 transfectant are grown
in Dulbecco's modified Eagle's medium containing 10%
fetal bovine serum, 50 U/ml penicillin, 50 mg/ml
streptomycin and 500 mg/ml G418 (selection medium) at
370C in a humidified atmosphere of 5% CO2 in air. For
the membrane preparation, cells areharvested with
phosphate buffered saline (PBS) and centrifuged at 400
x g for 5 min. The pellet is suspended with child
(40C) PBS containing 1/100 volume of protease
inhibitor cocktail (SIGMA) ( 1 mM
(4-(2-aminoethyl)-benzenesulfonyl fluoride (AEBSF)),
0.8 DM Aprotinin, 22 mM Leupeptin, 40 mM Bestatin, 15
mM Pepstatin A and 14 mM E-64). Cells are lysed with
ultrasonic cell disrupter for 60-sec sonication. Then
cell mixtures are centrifuged at 1,000 x g for 10
minutes. The supernatant is centrifuged at 160,000 x g
for 30 minutes at 4 0C. The pellet is resuspended in
assay buffer (10 mM 2-morpholinoethanesulfonic acid
(MES)-KOH, 1 mM etylenediamine tetra-acetic acid
(EDTA), 10 mM MgC , pH 6.0 ) , and protein
concentration is determined by Bradford method
(Bio-Rad assay). This membrane preparation is stored
at -80 0C freezer until use for binding assay. Binding
assay: Membrane binding assay [3 H]-PGE2 membrane
binding assays are performed in the reaction mixture
of 10 mM MES/KOH (pH6.0), 10 mM MgCI2 , 1 mM EDTA, 1
nM [3 H]-PGE2 (Amersham TRK431, 164Ci/mmol), 2-10 mg
of protein from membrane fraction (human EP1, 2, 3 and
4/HEK293 transfectant) and test compound (total volume
is 0.1ml in 96 well polypropylene plate). Incubation
is conducted for 60 min at room temperature prior to
separation of the bound and free radioligand by rapid
filtration through glass fiber filters (Printed
Filtermat B, 1205-404, glass fiber, double thickness,
size 102 x 258 mm, Wallac inc., presoaked in 0.2%
polyethylenimine). Filters are washed with assay
buffer and the residual [3 H]-PGE2 bound to the filter
is determined by liquid scintillation counter (1205
Betaplate(tm)). Specific binding is defined as the
difference between total binding and nonspecific
binding which is determined in the presence of 10 mM
PGE2 . cAMP assay in human EP j transfectant HEK293
cells expressing human EP4 receptors (hEP4 cells) are
maintained in DMEM containing 10% FBS and 500 mg/ml
geneticin. For harvesting hEP cells, culture medium is
aspirated and cells in 



75crr)2 flask are washed with 10 ml of phosphate
buffered saline (PBS). Another 10 ml of PBS is added
to the cells and incubated for 20 min at room
temperature. Human EP4 cells are harvested by
pipetting and centrifuged at 300 x g for 4min. Cells
are resuspended in DMEM without neutral red at a
density of 7 x105 cells/ml containing 0.2 mM IBMX (PDE
inhibitor), 1 nM PGE2 and test compounds in PCR-tubes,
and incubated at 370C for 10 min. The reaction is
stopped by heating at 1000C for 10 min with thermal
cycler. Concentration of cAMP in reaction mixtures is
determined with SPA cAMP Kit (Amersham) or cAMP
Screen(tm) (Applied Biosystems) according to the
manufacture's instruction. Reference :
Eur.J.Pharmacol. 340 (1997) 227-241 In vivo assays
Carraaeenan induced mechanical hyperalgesia in
rats:Male 4-week-old SD rats were fasted over night.
Hyperalgesia was induced by intraplantar injection of
l -carrageenin (0.1 ml of 1% w/v suspension in saline,
Zushikagaku). The test compounds (1ml of 0.1%
methylcellulose/100g body weight) were given per
orally at 5.5 hours after the carrageenin injection.
The mechanical pain threshold was measured by analgesy
meter (Ugo Basile) at 4, 5, 6.5 and 7.5 hours after
the carrageenin injection and the change of pain
threshold was calculated. Reference : Randall L.O. &
Selitto I.J., Arch. Int. Pharmacodyn. 111, 409-419,
1957 Prostaglandin EpjPGE ) - induced thermal
hyperalgesia in rats: Male 4-week-old SD rats were
fasted over night. Hyperalgesia was induced by
intraplantar injection of 100ng of PGE2 in 0.05%
ethanol/saline (10OuI) into the right hindpaw of the
rats. Animals were given orally or intravenously
either vehicle (po : 0.1% methyl cellulose, iv: 10%
DMSO/saline) or a test compound prior to PGE2
injection, respectively. Rats were placed in plastic
cages of plantar test apparatus (Ugo Basile) and the
mobile radiant heat source was focused on right hind
paw of the rats. The thermal paw-withdrawal latency
(sec.) was measured at 15 min after PGE2 injection.
Reference : Hargreaves K. et al., Pain 32, 77-88,
1988. CFA-induced weight bearing deficits in rats:
Male 7-week-old SD rats were fasted over night. CFA
(300 mg of Mycobacterium Tuberculosis H37 RA (Difco
Laboratories) in 100 mL of liquid paraffin (Wako)) was
injected into the rat's right hind footpad. Two days
after the administration of CFA, the changes in hind
paw weight distribution between the left (ipsilateral)
and the right (contralateral) limbs were measured as
an index of pain by using Linton lncapacitance tester
(Linton Instrumentation, UK). The test compounds
suspended in 0.1% MC (Wako) administered orally in a
volume of 1 mL per 100 g body weight. Each animal was
placed in the apparatus and the weight load exerted by
the hind paws was measured before, 1, 2 and 4 hours
after drug administration. Formalin-induced
licking/biting behavior in rats: Male 4-week-old SD
rats were fasted over night. Animals were habituated
to observation chambers for at least 15 min prior to
testing. Licking/biting behavior was induced by
intraplantar injection of formalin (0.05 ml of 2% w/v
solution in saline, 37% Formaldehyde solution, Wako
Chemicals). The test compounds (1 ml of 0.1%
methylcellulose/100 g body weight) were given per
orally at 1 hour before the formalin injection.
Behavior of animals after formalin injection was
recorded for 45 minutes using video camera. The time
spent licking or biting the injection paw was counted
by stopwatch and summed in 5 minutes bins for 45
minutes. The results are expressed as licking/biting
time for the early phase (0- 10 min) and the late
phase (10-45 min). Formalin-induced licking/biting
behavior in mice: Male 4-week-old ddY mice were used.
Animals were habituated to observation chambers for at
least 30 min prior to testing. Licking/biting behavior
was induced by intraplantar injection of formalin
(0.02 ml of 2% w/v solution in saline, 37%
Formaldehyde solution, Wako Chemicals). The test
compounds (0.05 ml of 0.1% methylcellulose/10 g body
weight) were given per orally at 1 hour before the
formalin injection. Behavior of animals after formalin
injection was recorded for 45 minutes using video
camera. The time spent licking or biting the injection
paw was counted by stopwatch and summed in 5minutes
bins for 45 minutes. The results are expressed as
licking/biting time for the early phase (0-10 



min) and the late phase (10-45 min). Most of the
compounds prepared in the working examples appearing
hereafter demonstrate higher affinity for
EP^-receptors than for EP1 , 2 and 3-receptors. Caco-2
permeability Caco-2 permeability was measured
according to the method described in Shiyin Yee,
Pharmaceutical Research, 763 (1997). Caco-2 cells were
grown on filter supports (Falcon HTS multiwell insert
system) for 14 days. Culture medium was removed from
both the apical and basolateral compartments and the
monolayers were preincubated with pre-warmed 0.3 ml
apical buffer and 1.0 ml basolateral buffer for 0.75
hour at 37C in a shaker water bath at 50 cycles/min.
The apical buffer consisted of Hanks Balanced Salt
Solution, 25 mM D-glucose monohydrate, 20 mM MES
Biological Buffer, 1.25 mM CaCI2 and 0.5 mM MgCI2 (pH
6.5). The basolateral buffer consisted of Hanks
Balanced Salt Solution, 25 mM D-glucose monohydrate,
20 mM HEPES Biological Buffer, 1.25 mM CaCI2 and 0.5
mM MgCI2 (pH 7.4). At the end of the preincubation,
the media was removed and test compound solution
(10mM) in buffer was added to the apical compartment.
The inserts were moved to wells containing fresh
basolateral buffer and incubated for 1 hr. Drug
concentration in the buffer was measured by LC/MS
analysis. Flux rate (F, mass/time) was calculated from
the slope of cumulative appearance of substrate on the
receiver side and apparent permeability coefficient
(Papp) was calculated from the following equation.
Papp (cm/sec) = (F * VD) / (SA * MD) where SA is
surface area for transport (0.3 cm2), VD is the donor
volume (0.3ml), MD is the total amount of drug on the
donor side at t = 0. All data represent the mean of 2
inserts. Monolayer integrity was determined by Lucifer
Yellow transport. Human dofetilide binding Cell paste
of HEK-293 cells expressing the HERG product can be
suspended in 10-fold volume of 50 mM Tris buffer
adjusted at pH 7.5 at 25 0C with 2 M HCI containing 1
mM MgCI2, 10 mM KCI. The cells were homogenized using
a Polytron homogenizer (at the maximum power for 20
seconds) and centrifuged at 48,000g for 20 minutes at
4C. The pellet was resuspended, homogenized and
centrifuged once more in the same manner. The
resultant supernatant was discarded and the final
pellet was resuspended (10-fold volume of 50 mM Tris
buffer) and homogenized at the maximum power for 20
seconds. The membrane homogenate was aliquoted and
stored at -8O0C until use. An aliquot was used for
protein concentration determination using a Protein
Assay Rapid Kit and ARVO SX plate reader (Wallac). All
the manipulation, stock solution and equipment were
kept on ice at all time. For saturation assays,
experiments were conducted in a total volume of 200
ml. Saturation was determined by incubating 20 ml of
[3H]-dofetilide and 160 ml of membrane homogenates
(20-30 mg protein per well) for 60 min at room
temperature in the absence or presence of 10 mM
dofetilide at final concentrations (20 ml) fortotal or
nonspecific binding, respectively. All incubations
were terminated by rapid vacuum filtration over PEI
soaked glass fiber filter papers using Skatron cell
harvester followed by two washes with 50 mM Tris
buffer (pH 7.5 at 25 0C). Receptor-bound radioactivity
was quantified by liquid scintillation counting using
Packard LS counter. For the competition assay,
compounds were diluted in 96 well polypropylene plates
as 4-point dilutions in semi-log format. All dilutions
were performed in DMSO first and then transferred into
50 mM Tris buffer (pH 7.5 at 25 0C) containing 1 mM
MgCI2, 10 mM KCI so that the final DMSO concentration
became equal to 1%. Compounds were dispensed in
triplicate in assay plates (4 ml). Total binding and
nonspecific binding wells were set up in 6 wells as
vehicle and 10 mM dofetilide at final concentration,
respectively. The radioligand was prepared at 5.6x
final concentration and this solution was added to
each well (36 ml). The assay was initiated by addition
of YSi poly-L-lysine SPA beads (50 ml , 1 mg/well) and
membranes (110 ml, 20 mg/well). Incubation was
continued for 60 min at room temperature. Plates were
incubated for a further 3 hours at room temperature
for beads to settle. Receptor-bound radioactivity was
quantified by counting Wallac MicroBeta plate counter.



IHPR assay HEK 293 cells which stably express the HERG
potassium channel were used for electrophysiological
study. The methodology for stable transfection of this
channel in HEK cells can be found elsewhere (Z.Zhou et
al., 1998, Biophysical Journal, 74, pp230-241). Before
the day of experimentation, the cells were harvested
from culture flasks and plated onto glass coverslips
in a standard MEM medium with 10% FCS. The plated
cells were stored in an incubator at 37C maintained in
an atmosphere of 95%O2/5%CO 2. Cells were studied
between 15-28hrs after harvest. HERG currents were
studied using standard patch clamp techniques in the
whole-cell mode. During the experiment the cells were
superfused with a standard external solution of the
following composition (mM); NaCI1 130; KCI, 4; CaCl2,
2; MgCI2, 1; Glucose, 10; HEPES, 5; pH 7.4 with NaOH.
Whole-cell recordings was made using a patch clamp
amplifier and patch pipettes which have a resistance
of 1-3M0hm when filled with the standard internal
solution of the following composition (mM); KCl, 130;
MgATP, 5; MgCI2, 1.0; HEPES, 10; EGTA 5, pH 7.2 with
KOH. Only those cells with access resistances below
15MW and seal resistances >1GW was accepted for
further experimentation. Series resistance
compensation was applied up to a maximum of 80%. No
leak subtraction was done. However, acceptable access
resistance depended on the size of the recorded
currents and the level of series resistance
compensation that can safely be used. Following the
achievement of whole cell configuration and sufficient
time for cell dialysis with pipette solution (>5min),
a standard voltage protocol was applied to the cell to
evoke membrane currents. The voltage protocol is as
follows. The membrane was depolarized from a holding
potential of -8OmV to +4OmV for 1000ms. This was
followed by a descending voltage ramp (rate 0.5mV msec
1) back to the holding potential. The voltage protocol
was applied to a cell continuously throughout the
experiment every 4 seconds (0.25Hz). The amplitude of
the peak current elicited around -4OmV during the ramp
was measured. Once stable evoked current responses
were obtained in the external solution, vehicle (0.5%
DMSO in the standard external solution) was applied
for 10-20 min by a peristalic pump. Provided there
were minimal changes in the amplitudeof the evoked
current response in the vehicle control condition, the
test compound of either 0.3, 1, 3, 10mM was applied
for a 10 min period. The 10 min period included the
time which supplying solution was passing through the
tube from solution reservoir to the recording chamber
via the pump. Exposing time of cells to the compound
solution was more than 5min after the drug
concentration in the chamber well reached the
attempting concentration. There was a subsequent wash
period of a 10-20min to assess reversibility. Finally,
the cells were exposed to high dose of dofetilide
(5mM), a specific IKr blocker, to evaluate the
insensitive endogenous current. All experiments were
performed at room temperature (23  1C). Evoked
membrane currents were recorded on-line on a computer,
filtered at 500-1KHz (Bessel -3dB) and sampled at
1-2KHz using the patch clamp amplifier and a specific
data analyzing software. Peak current amplitude, which
occurred at around -4OmV, was measured off line on the
computer. The arithmetic mean of the ten values of
amplitude was calculated under vehicle control
conditions and in the presence of drug. Percent
decrease of I in each experiment was obtained by the
normalized current value using the following formula:
I = (1- lD/ lc )x100, where I is the mean current
value in the presence of drug and lc is the mean
current value under control conditions. Separate
experiments were performed for each drug concentration
or time-matched control, and arithmetic mean in each
experiment is defined as the result of the study.
Drug-drug interaction assay This method essentially
involves determining the percent inhibition of product
formation from fluorescence probe at 3mM of the each
compound. More specifically, the assay is carried out
as follows. The compounds were pre-incubated with
recombinant CYPs, 100 mM potassium phosphate buffer
and fluorescence probe as substrate for 5min. Reaction
was started by adding a warmed NADPH generating
system, which consist of 0.5 mM NADP (expect; for 2D6
0.03 mM), 10 mM MgCI2, 6.2 mM DL-lsocitric acid and
0.5 U/ml lsocitric Dehydrogenase 



(ICD). The assay plate was incubated at 37CC (expect;
for 1A2 and 3A4 at 30C) and taking fluoresce reading
every minutes over 20 to 30min. Data calculations were
preceded as follows; 1. The slope (Time vs.
Fluorescence units) was calculated at the linear
region 2. The percentage of inhibition in compounds
was calculated by the equation {(v0 - Vi) / V0 x 100 =
% inhibition Wherein V0 = rate of control reaction (no
inhibitor) V = rate of reaction in the presence of
compounds. Table 1. Condition for drug-drug
interaction assay. 1A2 2C9 2C19 2D6 3A4 Vivid blue MFC
Vivid blue AMMC Vivid red Substrate (Aurora) (Gentest)
(Aurora) (Gentest) (Aurora) Substrate (mM) 10 30 10 1
2Enzyme (pmol) 50 50 5 50 5 EX./Em(l) 408/465 408/535
408/465 400/465 530/595 Half-life in human liver
microsomes (HLM) Test compounds ( 1 mM) were incubated
with 3.3 mM MgCI2 and 0.78 mg/mL HLM (HL101) in 100 mM
potassium phosphate buffer (pH 7.4) at 37C on the
96-deep well plate. The reaction mixture was split
into two groups, a non-P450 and a P450 group. NADPH
was only added to the reaction mixture of the P450
group. An aliquot of samples of P450 group was
collected at 0, 10, 30, and 60 min time point, where 0
min time point indicated the time when NADPH was added
into the reaction mixture of P450 group. An aliquot of
samples of non-P450 group was collected at -10 and 65
min time point. Collected aliquots were extracted with
acetonitrile solution containing an internal standard.
The precipitated protein was spun down in centrifuge
(2000 rpm, 15 min). The compound concentration in
supernatant was measured by LC/MS/MS system. The
half-life value was obtained by plotting the natural
logarithm of the peak area ratio of compounds/
internal standard versus time. The slope of the line
of best fit through the points yields the rate of
metabolism (k). This was converted to a half-life
value using following equations: Half-life = In 2 / k
Pharmaceutically acceptable salts of the compounds of
formula (I) include the acid addition and base salts
thereof. Suitable acid addition salts are formed from
acids which form non-toxic salts. Examples include the
acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate,
camsylate, citrate, edisylate, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate,
naphthylate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
saccharate, stearate, succinate, tartrate, tosylate
and trifluoroacetate salts. Suitable base salts are
formed from bases which form non-toxic salts. Examples
include the aluminum, arginine, benzathine, calcium,
choline, diethylamine, diolamine, glycine, lysine,
magnesium, meglumine, olamine, potassium, sodium,
tromethamine and zinc salts. For a review on suitable
salts, see "Handbook of Pharmaceutical Salts:
Properties, Selection, and Use" by Stahl and Wermuth
(Wiley-VCH, Weinheim, Germany, 2002). A
pharmaceutically acceptable salt of a compound of
formula (I) may be readily prepared by mixing together
solutions of the compound of formula (I) and the
desired acid or base, as appropriate. The salt may
precipitate from solution and be collected by
filtration or may be recovered by evaporation of the
solvent. The degree of ionisation in the salt may vary
from completely ionised to almost non-ionised. 



The compounds of the invention may exist in both
unsolvated and solvated forms. The term 'solvate' is
used herein to describe a molecular complex comprising
the compound of the invention and one or more
pharmaceutically acceptable solvent molecules, for
example, ethanol. The term 'hydrate' isemployed when
said solvent is water. Included within the scope of
the invention are complexes such as clathrates,
drug-host inclusion complexes wherein, in contrast to
the aforementioned solvates, the drug and host are
present in stoichiometric or non-stoichiometric
amounts. Also included are complexes of the drug
containing two or more organic and/or inorganic
components which may be in stoichiometric or
non-stoichiometric amounts. The resulting complexes
may be ionised, partially ionised, or non-ionised. For
a review of such complexes, see J Pharm Sci, 64 (8),
1269-1288 by Haleblian (August 1975). Hereinafter all
references to compounds of formula (I) include
references to salts, solvates and complexes thereof
and to solvates and complexes of salts thereof. The
compounds of the invention include compounds of
formula (I) as hereinbefore defined, polymorphs,
prodrugs, and isomers thereof (including optical,
geometric and tautomeric isomers) as hereinafter
defined and isotopically-labeled compounds of formula
(I). As stated, the invention includes all polymorphs
of the compounds of formula (I) as hereinbefore
defined. Also within the scope of the invention are
so-called 'prodrugs' of the compounds of formula (I).
Thus certain derivatives of compounds of formula (I)
which may have little or no pharmacological activity
themselves can, when administered into or onto the
body, be converted into compounds of formula (I)
having the desired activity, for example, by
hydrolytic cleavage. Such derivatives are referred to
as 'prodrugs'. Further information on the use of
prodrugs may be found in 'Pro-drugs as Novel Delivery
Systems, Vol. 14, ACS Symposium Series (T Higuchi and
W Stella) and 'Bioreversible Carriers in Drug Design',
Pergamon Press, 1987 (ed. E B Roche, American
Pharmaceutical Association). Prodrugs in accordance
with the invention can, for example, be produced by
replacing appropriate functionalities present in the
compounds of formula (I) with certain moieties known
to those skilled in the art as 'pro-moieties' as
described, for example, in "Design of Prodrugs" by H
Bundgaard (Elsevier, 1985). Some examples of prodrugs
in accordance with the invention include: (i) where
the compound of formula (I) contains a carboxylic acid
functionality (-COOH), an ester thereof , for example,
replacement of the hydrogen with (C1-Cb)alkyl; (ii)
where the compound of formula (I) contains an alcohol
functionality (-OH), an ether thereof, for example,
replacement of the hydrogen with (Cr
C6)alkanoyloxymethyl; and (iii) where the compound of
formula (I) contains a primary or secondary amino
functionality (-NH2 or -NHR where R  H), an amide
thereof, for example, replacement of one or both
hydrogens with (Cr C10)alkanoyl. Further examples of
replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be
found in the aforementioned references. Finally,
certain compounds of formula (I) may themselves act as
prodrugs of other compounds of formula (I). Compounds
of formula (I) containing one or more asymmetric
carbon atoms can exist as two or more stereoisomers.
Where a compound of formula (I) contains an alkenyl or
alkenylene group, geometric cis/trans (or Z/E) isomers
are possible. Where the compound contains, for
example, a keto or oxime group or an aromatic moiety,
tautomeric isomerism ('tautomerism') can occur. It
follows that asingle compound may exhibit more than
one type of isomerism. Included within the scope of
the present invention are all stereoisomers, geometric
isomers and tautomeric forms of the compounds of
formula (I), including compounds exhibiting more than
one type of isomerism, and mixtures of one or more
thereof. Also included are acid addition or base salts
wherein the counterion is optically active, for
example, D-lactate or L-lysine, or racemic, for
example, DL-tartrate or DL-arginine. Cis/trans isomers
may be separated by conventional techniques well known
to those skilled in the 



art, for example, chromatography and fractional
crystallisation. Conventional techniques for the
preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically
pure precursor or resolution of the racemate (or the
racemate of a salt or derivative) using, for example,
chiral high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a racemic precursor)
may be reacted with a suitable optically active
compound, for example, an alcohol, or, in the case
where the compound of formula (I) contains an acidic
or basic moiety, an acid or base such as tartaric acid
or 1-phenylethylamine. The resulting diastereomeric
mixture may be separated by chromatography and/or
fractional crystallization and one or both of the
diastereoisomers converted to the corresponding pure
enantiomer(s) by means well known to a skilled person.
Chiral compounds of the invention (and chiral
precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography,
typically HPLC, on an asymmetric resin with a mobile
phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% isopropanol,
typically from 2 to 20%, and from 0 to 5% of an
alkylamine, typically 0.1% diethylamine. Concentration
of the eluate affords the enriched mixture.
Stereoisomeric conglomerates may be separated by
conventional techniques known to those skilled in the
art - see, for example, "Stereochemistry of Organic
Compounds" by E L Eliel (Wiley, New York, 1994). The
present invention includes all pharmaceutically
acceptable isotopically-labelled compounds of formula
(I) wherein one or more atoms are replaced by atoms
having the same atomic number, but an atomic mass or
mass number different from the atomic mass or mass
number usually found in nature. Examples of isotopes
suitable for inclusion in the compounds of the
invention include isotopes of hydrogen, such as 2H and
3H, carbon, such as 11C, 13C and 14C, chlorine, such
as 36CI, fluorine, such as 18F, iodine, such as 123I
and 125I, nitrogen, such as 13N and 15N, oxygen, such
as 15O, 17O and 18O, phosphorus, such as 32P, and
sulfur, such as 35S. Certain isotopically-labelled
compounds of formula (I), for example, those
incorporating a radioactive isotope, are useful in
drug and/or substrate tissue distribution studies. The
radioactive isotopes tritium, i.e. 3H, and carbon-14,
i.e. 14C, are particularly useful for this purpose in
view of their ease of incorporation and ready means of
detection. Substitution with heavier isotopes such as
deuterium, i.e. 2H, may afford certain therapeutic
advantages resulting from greater metabolic stability,
for example, increased in vivo half-life or reduced
dosage requirements, and hence may be preferred in
some circumstances. Substitution with positron
emitting isotopes, such as 11C, 18F, 15O and 13N, can
be useful in Positron Emission Topography (PET)
studies for examining substrate receptor
occupancy.Isotopically-labelad compounds of formula
(I) can generally be prepared by conventional
techniques known to those skilled in the art or by
processes analogous to those described in the
accompanying Examples and Preparations using an
appropriate isotopically-labeled reagents in place of
the non-labeled reagent previously employed.
Pharmaceutically acceptable solvates in accordance
with the invention include those wherein the solvent
of crystallization may be isotopically substituted,
e.g. D2O, d6-acetone, d6-DMSO. Compounds of the
invention intended for pharmaceutical use may be
administered as crystalline or amorphous products.
They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation,
crystallization, freeze drying, or spray drying, or
evaporative drying. Microwave or radio frequency
drying may be used for this purpose. They may be
administered alone or in combination with one or more
other compounds of the invention or in combination
with one or more other drugs (or as any combination
thereof). Generally, they will be administered as a
formulation in association with one or more
pharmaceutically acceptable excipients. The term
"excipient" is used herein to describe any ingredient
other than the compound(s) of the invention. The
choice of excipient will to a large extent depend on
factors such as the particular mode 



of administration, the effect of the excipient on
solubility and stability, and the nature of the dosage
form. The compounds of the invention may be
administered in combination, separately,
simultaneously or sequentially, with one or more other
pharmacologically active agents. Suitable agents,
particularly for the treatment of pain, include: i (i)
opioid analgesics, e.g. morphine, heroin,
hydromorphone, oxymorphone, levorphanol, levallorphan,
methadone, meperidine, fentanyl, cocaine, codeine,
dihydrocodeine, oxycodone, hydrocodone, propoxyphene,
nalmefene, nalorphine, naloxone, naltrexone,
buprenorphipe, butorphanol, nalbuphine and
pentazocine; (ii) nonsteroidal antiinflammatory drugs
(NSAIDs), e.g. aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal,
flurbiprofen, ibuprofen, indomethacin, ketoprofen,
ketorolac, meclofenamic acid, mefenamic acid,
nabumetone, naproxen, oxaprozin, phenylbutazone,
piroxicam, sulindac, tolmetin, zomepirac, and their
pharmaceutically acceptable salts; (iii) barbiturate
sedatives, e.g. amobarbital, aprobarbital,
butabarbital, butabital, mephobarbital, metharbital,
methohexital, pentobarbital, phenobartital,
secobarbital, talbutal, theamylal, thiopental and
their pharmaceutically acceptable salts; (iv)
benzodiazepines having a sedative action, e.g.
chlordiazepoxide, clorazepate, diazepam, flurazepam,
lorazepam, oxazepam, temazepam, triazolam and their
pharmaceutically acceptable salts, (v) H1 antagonists
having a sedative action, e.g. diphenhydramine,
pyrilamine, promethazine, chlorpheniramine,
chlorcyclizine and their pharmaceutically acceptable
salts; (vi) miscellaneous sedatives such as
glutethimide, meprobamate, methaqualone,
dichloralphenazone and their pharmaceutically
acceptable salts; (vii) skeletal muscle relaxants,
e.g. baclofen, carisoprodol, chlorzoxazone,
cyclobenzaprine, methocarbamol, orphrenadine and their
pharmaceutically acceptable salts, (viii)
alpha-2-delta ligands, e.g. gabapentin and pregabalin;
(ix) alpha-adrenergic active compounds, e.g.
doxazosin, tamsulosin, clonidine and
4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1
2,3,4-tetrahydroisoquinoi-2-yl)-5-(2-pyridyl)
quinazoline; (x) tricyclic antidepressants, e.g.
desipramine, imipramine, amytriptiline and
nortriptiline; (xi) anticonvulsants, e.g.
carbamazepine and valproate; (xii) serotonin reuptake
inhibitors, e.g. fluoxetine, paroxetine, citalopram
and sertraline; (xiii) mixed serotonin-noradrenaline
reuptake inhibitors, e.g. milnacipran, venlafaxine and
duloxetine; (xiv) noradrenaline reuptake inhibitors ,
e.g. reboxetine; (xv) Tachykinin (NK) antagonists,
particularly NK-3, NK-2 and NK-1 antagonists, e.g.
(ocR,9R)-7-[3,5- bis(trifluoromethyl)benzyl] -8,9,10,1
1-tetrahydro-9-methyl-5-(4-methylpheny!)-7H- [1
,4]diazocino[2,1 -g][1 ,7]naphthridine-6-1 3-dione
(TAK-637), 5-[[(2R,3S)-2-[(1 R)-1 -[3,5-
bis(trifluoromethyl)phe
pyl]ethoxy-3-(4-fluorophenyl)-4-morpholinyl]methyl]-1,
2-dihydro-3H-1,2,4- triazol-3-one (MK-869),
lanepitant, dapitant and 3-[[2-methoxy-5-
(trifluoromethoxy)phenyl]methylamino]-2-phenyl-piperid
ine (2S.3S) (xvi) Muscarinic antagonists, e.g
oxybutin, tolterodine, propiverine, tropsium chloride
and darifenacin; (xvii) COX-2 inhibitors, e.g.
celecoxib, rofecoxib and valdecoxib; (xviii)
Non-selective GOX inhibitors (preferably with Gl
protection), e.g. nitroflurbiprofen (HCT-1026); (xix)
coal-tar analgesics, in particular, paracetamol; (xx)
neuroleptics, such as droperidol; (xxi) Vanilloid
receptor agonists, e.g. resinferatoxin; (xxii)
Beta-adrenergic compounds such as propranolol; (xxiii)
Local anaesthetics, such as mexiletine; (xxiv)
Corticosteriods, such as dexamethasone (xxv) serotonin
receptor agonists and antagonists; (xxvi) cholinergic
(nicotinic) analgesics; and 



(xxvii) miscellaneous analgesic agents, such as
Tramadol(r). (xxviii) NMDA receptor antagonists, e.g.
dextromethorphan ((+)-3-hydroxy-N-methylmorphinan) and
its metabolite dextrorphan
((+)-3-hydroxy-N-methylmorphinan), ketamine,
memantine, pyrroloquinoline quinone and
cis-4-(phosphonomethyl)-2- piperidinecarboxylic acid
and their pharmaceutically acceptable salts; (xxix)
PDEV inhibitors, such as sildenafil, vardenafil
ortaladafil. Thus, the invention further provides a
combination comprising a compound of the invention or
a pharmaceutically acceptable salt, solvate or
pro-drug thereof, and a compound or class of compounds
selected from the group (i)-(xxix), above. There is
also provided a pharmaceutical composition comprising
such a combination, together with a pharmaceutically
acceptable excipient, diluent or carrier, particularly
for the treatment of a disease for which an EP4
antagonist is implicated. Pharmaceutical compositions
suitable for the delivery of compounds of the present
invention and methods for their preparation will be
readily apparent to those skilled in the art. Such
compositions and methods for their preparation may be
found, for example, in 'Remington's Pharmaceutical
Sciences', 19th Edition (Mack Publishing Company,
1995).ORAL ADMINISTRATION The compounds of the
invention may be administered orally. Oral
administration may involve swallowing, so that the
compound enters the gastrointestinal tract, or buccal
or sublingual administration may be employed by which
the compound enters the blood stream directly from the
mouth. Formulations suitable for oral administration
include solid formulations such as tablets, capsules
containing particulates, liquids, or powders, lozenges
(including liquid-filled), chews, multi- and
nano-particulates, gels, solid solution, liposome,
films (including mucoadhesive), ovules, sprays and
liquid formulations. Liquid formulations include
suspensions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or
hard capsules and typically comprise a carrier, for
example, water, ethanol, polyethylene glycol,
propylene glycol, methylcellulose, or a suitable oil,
and one or more emulsifying agents and/or suspending
agents. Liquid formulations may also be prepared by
the reconstitution of a solid, for example, from a
sachet. The compounds of the invention may also be
used in fast-dissolving, fast-disintegrating dosage
forms such as those described in Expert Opinion in
Therapeutic Patents, 1 1 (6), 981-986 by Liang and
Chen (2001). For tablet dosage forms, depending on
dose, the drug may make up from 1 wt% to 80 wt% of the
dosage form, more typically from 5 wt% to 60 wt% of
the dosage form. In addition to the drug, tablets
generally contain a disintegrant. Examples of
disintegrants include sodium starch glycolate, sodium
carboxymethyl cellulose, calcium carboxymethy!
cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose,
microcrystalline cellulose, lower alkyl-substituted
hydroxypropyl cellulose, starch, pregelatinised starch
and sodium alginate. Generally, the disintegrant will
comprise from 1 wt% to 25 wt%, preferably from 5_wt%
to 20 wt% of the dosage form. Binders are generally
used to impart cohesive qualities to a tablet
formulation. Suitable binders include microcrystalline
cellulose, gelatin, sugars, polyethylene glycol,
natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised starch, hydroxypropyl cellulose and
hydroxypropyl methylcellulose. Tablets may also
contain diluents, such as lactose (monohydrate,
spray-dried monohydrate, anhydrous and the like),
mannitol, xylitol, dextrose, sucrose, sorbitol,
microcrystalline cellulose, starch and dibasic calcium
phosphate dihydrate. Tablets may also optionally
comprise surface active agents, such as sodium lauryl
sulfate and polysorbate 80, and glidants such as
silicon dioxide and talc. When present, surface active
agents may comprise from 0.2 wt% to 5 wt% of the
tablet, and glidants may comprise from 0.2 wt% to 1
wt% of the tablet. Tablets also generally contain
lubricants such as magnesium stearate, calcium
stearate, zinc 



stearate, sodium stearyl fumarate, and mixtures of
magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from 0.25 wt% to 10 wt%,
preferably from 0.5 wt% to 3 wt% of the tablet. Other
possible ingredients include anti-oxidants,
colourants, flavouring agents, preservatives and
taste-masking agents. Exemplary tablets contain up to
about 80% drug, from about 10 wt% to about 90 wt%
binder, from about 0 wt% to about 85 wt% diluent, from
about 2 wt% to about 10 wt% disintegrant, and from
about 0.25 wt% to about 10 wt% lubricant.Tablet blends
may be compressed directly or by roller to form
tablets. Tablet blends or portions of blends may
alternatively be wet-, dry-, or melt-granulated, melt
congealed, or extruded before tabletting. The final
formulation may comprise one or more layers and may be
coated or uncoated; it may even be encapsulated. The
formulation of tablets is discussed in "Pharmaceutical
Dosage Forms: Tablets, Vol. 1", by H. Lieberman and L.
Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN
0-8247-691 8-X). Solid formulations for oral
administration may be formulated to be immediate
and/or modified controlled release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Suitable
modified release formulations for the purposes of the
invention are described in US Patent No. 6,106,864.
Details of other suitable release technologies such as
high energy dispersions and osmotic and coated
particles are to be found in Verma et al,
Pharmaceutical Technology On-line, 25(2), 1-14 (2001).
The use of chewing gum to achieve controlled release
is described in WO 00/35298. PARENTERAL ADMINISTRATION
The compounds of the invention may also be
administered directly into the blood stream, into
muscle, or into an internal organ. Suitable means for
parenteral administration include .intravenous,
intraarterial, intraperitoneal, intrathecal,
intraventricular, intraurethral, intrasternal,
intracranial, intramuscular and subcutaneous. Suitable
devices for parenteral administration include needle
(including microneedle) injectors, needle-free
injectors and infusion techniques. Parenteral
formulations are typically aqueous solutions which may
contain excipients such as salts, carbohydrates and
buffering agents (preferably to a pH of from 3 to 9),
but, for some applications, they may be more suitably
formulated as a sterile non-aqueous solution or as
powdered a dried form to be used in conjunction with a
suitable vehicle such as sterile, pyrogen-free water.
The preparation of parenteral formulations under
sterile conditions, for example, by lyophilisation,
may readily be accomplished using standard
pharmaceutical techniques well known to those skilled
in the art. The solubility of compounds of formula (I)
used in the preparation of parenteral solutions may be
increased by the use of appropriate formulation
techniques, such as the incorporation of
solubilityenhancing agents. Formulations for use with
needle-free injection administration comprise a
compound of the invention in powdered form in
conjunction with a suitable vehicle such as sterile,
pyrogen-free water. Formulations for parenteral
administration may be formulated to be immediate
and/or modified controlled release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus
compounds of the invention may be formulated as a
solid, semisolid, or thixotropic liquid for
administration as an implanted depot providing
modified release of the active compound. Examples of
such formulations include drug-coated stents and PGLA
microspheres. TOPICAL ADMINISTRATION The compounds of
the invention may also be administered topically to
the skin or mucosa, that is, dermally or
transdermally. Typical formulations for this purpose
include gels, hydrogels, lotions, solutions, creams,
ointments, dusting powders, dressings, foams, films,
skin patches, wafers, implants, sponges,fibres,
bandages and microemulsions. Liposomes may also be
used. Typical carriers include alcohol, water, mineral
oil, liquid petrolatum, white petrolatum, glycerin,
polyethylene glycol and propylene glycol. Penetration
enhancers may be incorporated - see, for example, J
Pharm Sci, 88 (10), 955-958 by Finnin and Morgan
(October 1999). 



Other means of topical administration include delivery
by electroporation, iontophoresis, phonophoresis,
sonophoresis and microneedle or needle-free (e.g.
Powderject(tm), Bioject(tm), etc.) injection.
Formulations for topical administration may be
formulated to be immediate and/or modified controlled
release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted
and programmed release. INHALED/INTRANASAL
ADMINISTRATION The compounds of the invention can also
be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone,
as a mixture, for example, in a dry blend with
lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as
phosphatidylcholine) from a dry powder inhaler or as
an aerosol spray from a pressurised container, pump,
spray, atomiser (preferably an atomiser using
electrohydrodynamics to produce a fine mist), or
nebuliser, with or without the use of a suitable
propellant, such as 1,1,1 ,2-tetrafluoroethane or 1,1
,1 ,2,3,3,3-heptafluoropropane. For intranasal use,
the powder may comprise a bioadhesive agent, for
example, chitosan or cyclodextrin. The pressurized
container, pump, spray, atomizer, or nebuliser
contains a solution or suspension of the compound(s)
of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for
dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate, oleic acid, or
an oligolactic acid. Prior to use in a dry powder or
suspension formulation, the drug product is micronised
to a size suitable for delivery by inhalation
(typically less than 5 microns). This may be achieved
by any appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical
fluid processing to form nanoparticles, high pressure
homogenization, or spray drying. Capsules (made, for
example, from gelatin or HPMC), blisters and
cartridges for use in an inhaler or insufflator may be
formulated to contain a powder mix of the_compound of
the invention, a suitable powder base such as lactose
or starch and a performance modifier such as
/-leucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or in the form of the
monohydrate, preferably the latter. Other suitable
excipients include dextran, glucose, maltose,
sorbitol, xylitol, fructose, sucrose and trehalose. A
suitable solution formulation for use in an atomizer
using electrohydrodynamics to produce a fine mist may
contain from 1mg to 20mg of the compound of the
invention per actuation and the actuation volume may
vary from 1ml to 100ml. A typical formulation may
comprise a compound of formula (I), propylene glycol,
sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of
propylene glycol include glycerol and polyethylene
glycol. Suitable flavors, such as menthol and
levomenthol, or sweeteners, such as saccharin or
saccharin sodium, may be added to those formulations
of the invention intended for inhaled/intranasal
administration.Formulations for inhaled/intranasal
administration may be formulated to be immediate
and/or modified controlled release using, for example,
poly(DL-lactic-coglycolic acid (PGLA). Modified
release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release.
In the case of dry powder inhalers and aerosols, the
dosage unit is determined by means of a valve which
delivers a metered amount. Units in accordance with
the invention are typically arranged to administer a
metered dose or "puff" containing from 1 mg to 10mg of
the compound of formula (I). The overall daily dose
will typically be in the range 1 mg to 10 mg which may
be administered in a single dose or, more usually, as
divided doses throughout the day. RECTAL/INTRAVAGINAL
ADMINISTRATION The compounds of the invention may be
administered rectally or vaginally, for example, in
the form of a suppository, pessary, or enema. Cocoa
butter is a traditional suppository base, but various
alternatives may be used as appropriate. Formulations
for rectal/vaginal administration may be formulated to
be immediate and/or modified 



controlled release. Modified release formulations
include delayed-, sustained-, pulsed-, controlled-,
targeted and programmed release. OCULAR/AURAL
ADMINISTRATION The compounds of the invention may also
be administered directly to the eye or ear, typically
in the form of drops of a micronised suspension or
solution in isotonic, pH-adjusted, sterile saline.
Other formulations suitable for ocular and aural
administration include ointments, biodegradable (e.g.
absorbable gel sponges, collagen) and
non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as
niosomes or liposomes. A polymer such as
crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose,
or methyl cellulose, or a heteropolysaccharide
polymer, for example, gelan gum, may be incorporated
together with a preservative, such as benzalkonium
chloride. Such formulations may also be delivered by
iontophoresis. Formulations for ocular/aural
administration may be formulated to be immediate
and/or modified controlled release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted, or programmed release. OTHER
TECHNOLOGIES The compounds of the invention may be
combined with soluble macromolecular entities, such as
cyclodextrin and suitable derivatives thereof or
polyethylene glycol-containing polymers, in order to
improve their solubility, dissolution rate,
taste-masking, bioavailability and/or stability for
use in any of the aforementioned modes of
administration. Drug-cyclodextrln complexes, for
example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion
and non-inclusion complexes may be used. As an
alternative to direct complexation with the drug, the
cyclodextrin may be used as an auxiliary additive,
i.e.as a carrier, diluent, or solubiliser. Most
commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in
International Patent Applications Nos. WO 91/1 1172,
WO 94/02518 and WO 98/55148. KIT-OF-PARTS Inasmuch as
it may desirable to administer a combination of active
compounds, for example, for the purpose of treating a
particular disease or condition, it is within the
scope of the present invention that two or more
pharmaceutical compositions, at least one of which
contains a compound in accordance with the invention,
may conveniently be combined in the form of a kit
suitable for coadministration of the compositions.
Thus the kit of the invention comprises two or more
separate pharmaceutical compositions, at least one of
which contains a compound of formula (I) in accordance
with the invention, and means for separately retaining
said compositions, such as a container, divided
bottle, or divided foil packet. An example of such a
kit is the familiar blister pack used for the
packaging of tablets, capsules and the like. The kit
of the invention is particularly suitable for
administering different dosage forms, for example,
oral and parenteral, for administering the separate
compositions at different dosage intervals, or for
titrating the separate compositions against one
another. To assist compliance, the kit typically
comprises directions for administration and may be
provided with a so-called memory aid. DOSAGE For
administration to human patients, the total daily dose
of the compounds of the invention is typically in the
range 0.1 mg to 3000 mg, preferably from 1mg to 500mg,
depending, of course, on the mode of administration.
For example, oral administration may require a total
daily dose of from 0.1 mg to 3000 mg, preferably from
1mg to 500mg, while an intravenous dose may only
require from 0.1 mg to 1000 mg, preferably from 0.1 mg
to 300mg. The total daily dose may be administered in
single or divided doses. These dosages are based on an
average human subject having a weight of about 65kg to
70kg. The physician will readily be able to determine
doses for subjects whose weight falls outside this
range, 



such as infants and the elderly. For the avoidance of
doubt, references herein to "treatment" include
references to curative, palliative and prophylactic
treatment. EXAMPLES The invention is illustrated in
the following non-limiting examples in which, unless
stated otherwise: all operations were carried out at
room or ambient temperature, that is, in the range of
18-25 0C; evaporation of solvent was carried out using
a rotary evaporator under reduced pressure with a bath
temperature of up to 60 0C; reactions were monitored
by thin layer chromatography (TLC); melting points
(mp) given are uncorrected; the structure and purity
of all isolated compounds were assured by at least one
of the following techniques: TLC (Merck silica gel 60
F254 precoated TLC plates or Merck NH2 gel (an amine
coated silica gel) F2S4s precoated TLC plates), mass
spectrometry, nuclear magnetic resonancespectra (NMR),
infrared absorption spectra (IR) or microanalysis.
Yields are given for illustrative purposes only.
Workup with a cation-exchange column was carried out
using SCX cartridge (Varian BondElute), which was
preconditioned with methanol. Flash column
chromatography was carried out using Merck silica gel
60 (63-200 mm), Wako silica gel 300HG (40-60 mm), Fuji
Silysia NH gel (an amine coated silica gel) (30-50
mm), Biotage KP-SIL (32-63 mm) or Biotage AMINOSILICA
(an amine coated silica gel) (40-75 Dm). Preparative
TLC was carried out using Merck silica gel 60 F254
precoated TLC plates (0.5 or 1.0 mm thickness).
Low-resolution mass spectral data (El) were obtained
on an Integrity (Waters) mass spectrometer.
Low-resolution mass spectral data (ESI) were obtained
on a ZMD (Micromass) mass spectrometer. NMR data was
determined at 270 MHz (JEOL JNM-LA 270 spectrometer),
300 MHz (JEOL JNM-LA300 spectrometer) or 600 MHz
(Bruker AVANCE 600 spectrometer) using deuterated
chloroform (99.8% D) or dimethylsulfoxide (99.9% D) as
solvent unless indicated otherwise, relative to
tetramethylsilane (TMS) as internal standard in parts
per million (ppm); conventional abbreviations used
are: s = singlet, d = doublet, t = triplet, q =
quartet, quint = quintet, m = multiplet, br. = broad,
etc. IR spectra were measured by a Shimazu infrared
spectrometer (IR-470). Chemical symbols have their
usual meanings; bp (boiling point), mp (melting
point), L (liter(s)), mL (milliliter(s)), g (gram(s)),
mg (milligram(s)), mol (moles), mmol (millimoles), eq.
(equivalent(s)), quant (quantitative yield). THE
SYNTHETIC PROCEDUIRE OF EXAMPLE 1- 4 The compounds
disclosed hereinafter were prepared according to the
following procedure: In the above structure, n
represents 0, 1, 2, 3, 4 or 5. STEP 1.ferf-Butyl
4-ir(5-chloro-2-hvdroxybenzoyl)amino1methyl}benzoate
To a stirred solution of 5-chloro-2-hydroxybenzoic
acid (0.57 g, 3.3 mmol) and ferf-butyl 4-
(aminomethyl)benzoate (0.72 g, 3.5 mmol) in
dichloromethane (5 mL) were successively added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI) (0.95 g, 5.0 mmol), 1- hydroxybenzotriazole
hydrate (HOBT) (0.76 g, 5.0 mmol), and triethylamine
(0.46 mL, 3.3 mmol). After being stirred overnight,
the reaction mixture was poured into sodium
bicarbonate aqueous solution (50 mL). The organic
layer was separated, and the aqueous layer was
extracted with dichloromethane (20 mL x 2). The
combined organic layers were washed with brine (50
mL), dried (magnesium sulfate), and evaporated. The
residue was purified by flush column chromatography on
silica gel eluting with hexane/ethyl acetate (10/1) to
afford 0.57 g (48%) of the title compound as white
solids: 1H-NMR (CDCI3) d 12.12 (1H, s), 7.99 (2H, d, J
= 7.9 Hz), 7.47-7.30 (4H, m), 6.97 (1H, d, J = 8.4
Hz), 6.67-6.52 (1H, m), 4.68 (2H, d, J = 5.7 Hz), 1.59
(9H, s). STEP 2.
4-[({[5-Chloro-2-(substituted-phenoxy)pyridin-3-yllben
zoyl}amino)methvnbenz oic acidTo a solution of
substituted-alcohol (0.10 mmol) were added a solution
of tert-butyl 4-({[(5-chloro-
2-hydroxybenzoyl)amino]methyl}benzoate (step 1, 0.05
mmol) in tetrahydrofuran (0.5 ml_), triphenylphosphine
on polystyrene (PS-PPh3, 0.15 mmol), and di-terf-butyl
azodicarboxylate (0.10 mmol) in tetrahydrofuran (0.2
mL). Then the mixture was agitated at room temperature
overnight and filtered PS-PPh3. The solvent was
concentrated in vacuo and the residue was dissolved
with ethyl acetate (0.65 mL), and then washed by water
(0.45 mL). The organic layer was concentrated in
vacuo. The crude product was purified by preparative
liquid chromatography mass spectrometry (LCMS)
(XTerra(r) C18, 2Ox 



50 mm) eluting with water/methanol/1 % aqueous formic
acid (90/5/5 to 0/95/5). After an addition of 1:1
mixture of trifluoroacetic acid and dichloroethane
(0.6 mL) to the purified material, the mixture was
stand at room temperature for 1 hour. Then the mixture
was concentrated in vacuo to afford the desired
product. EXAMPLE 1
4-((r5-CHLORO-2-f2-PHENYLETHOXY)BENZOYLlAMINO>METHYL^B
ENZOIC ACID Observed MS (ESl) m/z 409.99 (M + H)+
Exact Mass calcd for C23H20CINO4: m/z 409.1 1 EXAMPLE
2
4-r"5-CHLORO-2-r2-(2-CHLOROPHENYL)ETHOXYBENZOYL}AMINOM
ETHYLlBENZOI C ACID Observed MS (ESI) m/z 443.92 (M +
H)+ Exact Mass calcd for C23H19CI2NO4: m/z 443.07
EXAMPLE 3
4-f(f5-CHLORO-2-r2-(4-FLUOROPHENYL)ETHOXY1BENZOYL)AMIN
O)METHYL1BENZOIC ACIDObserved MS (ESI) m/z 427.96 (M +
H)+ Exact Mass calcd for C23H19CIFNO4: m/z 427.10
EXAMPLE 4 4-[ 5-CHLORO-2-r2-(4-CHLOROPHENY
ETHOXY1BENZOY AMINO^METHYLlBENZOIC ACID Observed MS
(ESI) m/z 443.93 (M + H)+ Exact Mass calcd for
C23H19CI2NO4: m/z 443.07 EXAMPLE S
4-f(f5-CHLORO-2-(CYCLOHEXYLOXY)BENZOYL)AMINO)METHYL1BE
NZOIC AClD The title compound was prepared according
to the procedure described in step 2 of the synthetic
procedure of example 1 - 4 from terf-butyl
4-({[(5-chloro-2-hydroxybenzoyl)amino]methyl}benzoate
(step 1 of example 1-4) and 2-cyclohexyl ethanol.
Observed MS (ESI) m/z 387.98 (M + H)+ Exact Mass calcd
for C2 1H22CINO4: m/z 387.12 EXAMPLE 6
4-r(f5-CHLORO-2-r(4-CHLOROBENZYL)OXY1BENZOYL)AMINO)MET
HYLlBENZOICACIDThe title compound was prepared
according to the procedure described in step 2 of the
synthetic procedure of example 1 - 4 from terf-butyl
4-({[(5-chloro-2-hydroxybenzoyl)amino]methyl}benzoate
(step 1 of example 1-4) and 4-chlorophenyl methaol.
Observed MS (ESI) m/z 429.91 (M + H)+ Exact Mass calcd
for C22H17CI2NO4: m/z 429.05 EXAMPLE 7 4-ip
5-CHLORO-2-r2-(2-MET HYLPHENY
ETHOXY1BENZOYUAMINO)METHYL1BENZOIC ACID STEP 1.
tert-Butyl
4-[((5-chloro-2-[2-(2-methylphenyl)ethoxy1benzoyljamin
o)methv pbenzoate To a stirred solution of ferf-butyl
4-{[(5-chloro-2-hydroxybenzoyl)amino]methyl}benzoate
(step 1 of the synthetic procedure of example 1-4,
0.21 g, 0.58 mmol), 2-(2-methylphenyl)ethanoI (0.16 g,
1.2 mmol) and triphenylphosphine (0.30 g, 1.2 mmol) in
tetrahydrofuran (5 mL) was added di-fert-butyl
azodicarboxylate (0.27 g, 1.2 mmol) at room
temperature. After being stirred overnight, the
reaction was quenched by the addition of sodium
bicarbonate aqueous solution. The aqueous layer was
extracted with ethyl acetate and the combined organic
layers were washed with brine, dried (magnesium
sulfate), and evaporated. The remaining residue was
purified by flush column chromatography on silica gel
eluting with hexane/ethyl acetate (5/1) to afford 0.21
g (76%) of the title compounds as a colorless oil:
1H-NMR (CDCI3) d 8.20 (1H, d, J = 2.8 Hz), 7.99 ( 1H,
t , J = 5.9 Hz), 7.91 (2H, d, J = 8.2 Hz), 7.38 ( 1H,
dd, J = 8.7, 2.8 Hz), 7.25 (2H, d, J = 8.2 Hz),
7.16-7.03 (4H, m), 6.93 (1H, d, J = 8.7 Hz), 4.52 (2H,
d, J = 5.9 Hz), 4.34 (2H, t , J = 6.8 Hz), 3.04 (2H, t
, J = 6.8 Hz), 2.25 (3H, s), 1.59 (9H, s); MS (ESI)
m/z 480 (M + H)+. STEP 2.
4-r({5-Chloro-2-r2-(2-methylphenyl)ethoxylbenzoyl)amin
o)methyllbenzoic acid 



To a stirred solution of ferf-butyl
4-[({5-chloro-2-[2-(2-
methylphenyl)ethoxy]benzoyl}amino)methyl]benzoate
(step 1, 0.21 g, 0.45 mmol) in dichloromethane (2 ml)
was added trifluoroacetic acid (2 mL) at room
temperature. The reaction mixture was stirred at room
temperature for 1 h and then evaporated. The residual
solid was washed with ether, and collected by
filtration to afford 0.1 8 g (95%) of the title
compound as white solids: 1H-NMR (DMSO-d s) . 12.86
(1H, br.s), 8.60 (1H, t, J = 6.1 Hz), 7.89 (2H, d, J =
8.4 Hz), 7.66 (1H, d, J = 2.8 Hz), 7.50 (1H, dd, J =
8.9, 2.8 Hz), 7.40 (2H, d , J = 8.4 Hz), 7.25 (1H, d,
J = 8.9 Hz), 7.22-7.04 (4H, m), 4.50 (2H, d, J = 6.1
Hz), 4.32 (2H, t , J = 6.9 Hz), 3.06 (2H, t, J = 6.9
Hz), 2.26 (3H, s); MS (ESI) m/z 424 (M + H)+, 422 (M -
H)". EXAMPLE
84-r(1S)-1-((5-CHLORO-2-r2-(2,6-DIFLUOROPHENY
ETHOXYlBENZOYL}AMINO^ETHYLlBENZOIC ACID STEP 1.
ferf-Butyl [(1S)-1-(4-bromophenyl)ethvHcarbamate A
mixture of [(1 S)-1-(4-bromophenyl)ethyI]amine (10.00
g, 50.0 mmol) and di-tert-butyl dicarbonate ( 1 1.45
g, 52.5 mmol), triethylamine (7.66 ml_, 55.0 mmol) in
dichloromethane (200 mL) was stirred at room
temperature for 1 hour. The mixture was diluted with
dichloromethane (500 mL) and washed with 1 M
hydrochloric acid (300 mL), saturated sodium hydrogen
carbonate aqueous (300 mL), and brine (300 mL). The
organic layer was dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was
washed with cold hexane to afford 14.73 g (98%) of the
title compounds as white solids: 1H-NMR (CDCI3)
.57.47-7.42 (2H, m), 7.18 (2H, d, J = 8.4 Hz), 5.30
(2H, br.s), 1.41 (12H, br.s") STEP 2. Methyl 4-1(1
S)-1-f(ferf-butoxycarbonyl)amino1ethyl}benzoate A
mixture of fert-butyl
[(1S)-1-(4-bromophenyl)ethyl]carbamate (step 1, 14.73
g, 49.1 mmol), 1,3- bis(diphenylphosphino)propane
(2.03 g, 4.91 mmol), palladium (II) acetate ( 1 .10 g,
4.91 mmol), triethylamine (20.5 mL, 147 mmol),
L/,L/-dimethylformamide (120 mL) and methanol (180 mL)
was stirred at 80 0C for 16 h under carbon monoxide
atmosphere. After cooling to room temperature, the
mixture was diluted with ether (800 mL) and washed
with water (500 mL x 3). The organic layer was dried
over magnesium sulfate and evaporated. The residue was
purified by flush column chromatography on silica gel
eluting with hexane/ethyl acetate (5/1) to afford
12.83 g (94%) of the title compounds as white solids:
1H-NMR (CDCI3) .5 8.02-7.99 (2H, m), 7.37 (2H, d, J =
8.4 Hz), 4.83 (2H, br.s), 3.91 (3H, s), 1.46-1 .42
STEP 3 . Methyl 4-IT1S)-1-aminoethv pbenzoate
hydrochloride Methyl 4-{(1
S)-1-[(fe/t-butoxycarbonyl)amino]ethyI}benzoate (step
2, 12.83 g, 45.9 mmol) was treated with
trifluoroacetic acid (100 mL) and dichloromethane (100
mL) at room temperature for 16 hours. After removal of
the solvent, the residue was diluted with 10% hydrogen
chloride solution in methanol (1 00 mL). The mixture
was concentrated under reduced pressure and the
residue was washed with ethylacetate to give 9.40 g
(95%) of the title compounds as white solids: 1H-NMR
(DMSOd 6) d 8.67 (2H, br.s), 8.01 (2H, d, J = 8.4 Hz),
7.68 (2H, d, J = 8.4 Hz), 4.49 (1H, q, J = 6.9 Hz),
3.87 (3H1 s), 1.53 (3H, d, J = 6.9 Hz) STEP 4. Methyl
4-{(1S)-1-r(5-chloro-2-hvdroxybenzoyl)amino1ethyl}benz
oate To a stirred solution of
5-chloro-2-hydroxybenzoic acid (1.2 g, 7.0 mmol) and
methyl 4-[(1 S)-1 - aminoethyl]benzoate hydrochloride
(step 3, 1.5 g, 7.0 mmol) in dichloromethane (18 mL)
weresuccessively added
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI) (2.0 g, 10 mmol),
1-hydroxybenzotriazole hydrate (HOBT) (1 .6 g, 10
mmol), and triethylamine (1 .0 mL, 7.3 mmol). After
being stirred for 5 h, the reaction mixture was poured
into sodium bicarbonate aqueous solution (100 mL). The
organic layer was separated, and the aqueous layer was
extracted with dichloromethane (50 mL x 2). The
combined organic layers were washed with brine (100
mL), dried (magnesium sulfate), and evaporated. The
residue was purified by flush column chromatography on
silica gel eluting with hexane/ethyl acetate (5/1) to
afford 1.8 g (76%) of the title compounds as white
solids: 1H-NMR (CDCI 3) d 12.08 (1H, s), 8.03 (2H, d,
J = 8.4 Hz), 7.47-7.30 (4H, m), 6.93 (1H, d, J = 8.7
Hz), 6.59 (1H, d, J = 7.3 Hz), 5.12 (1H, dq, J = 7.3,
6.9 Hz), 3.92 (3H, s), 1.63 (3H, d, J = 6.9 Hz); 



MS (ESI) m/z 334 (M + H)+, 332 (M - H)\ STEP 5. Methyl
4-IY1
S)-1-((5-chloro-2-r2-(2,6-difluorophenyl)ethoxy1benzoy
l}amino)ethyllbenzoate To a stirred solution of methyl
4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4, 0.12 g, 0.36 mmol),
2-(2,6-difluorophenyl)ethanol (0.12 g, 0.78 mmol) and
triphenylphosphine (0.19 g, 0.72 mmol) in
tetrahydrofuran (2 mL) was added di-fert-butyl
azodicarboxylate (0.17 g, 0.72 mmol) at room
temperature. After being stirred overnight, the
reaction mixture was concentrated. Trifluoroacetic
acid (2 mL) and dichloromethane (2 mL) were added to
the residue, the solution was stirred for 1 h, and
evaporated. The remaining residue was purified by
flush column chromatography on silica gel eluting with
hexane/ethyl acetate (5/1) to afford 0.16 g (84%) of
the title compound as white solids: 1H-NMR (CDCI3) d
8.17 (1H, d, J = 7.3 Hz), 8.15 (1H, d, J = 2.8 Hz),
8.01 (2H, d, J = 8.4 Hz)1 7.41 (2H, d, J = 8.4 Hz),
7.37 (1H, dd, J = 8.7, 2.8 Hz), 7.28-7.15 (1H, m),
6.92 (1H, d, J = 8.7 Hz), 6.91-6.80 (2H, m), 5.36 (1H,
dq, J = 7.3, 6.9 Hz), 4.34 (2H, t, J = 7.1 Hz), 3.91
(3H, s), 3.19 (2H, t , J = 7.1 Hz), 1.57 (3H, d, J =
6.9 Hz); MS (ESI) m/z 474 (M + H)+. STEP 6.
4-[(1S)-1-({5-Chloro-2-r2-(2,6-difluorophenyl)ethoxy1b
enzoyl|aminQ)ethyllbenzoic acid To a stirred solution
of methyl 4-[(1 S)-1-({5-chloro-2-[2-(2,6-
difluorophenyl)ethoxy]benzoyl}amino)ethyl]benzoate
(step 5, 0.16 g, 0.34 mmol) in methanol (2 mL) and
tetrahydrofuran (3 mL) was added 2 N sodium hydroxide
aqueous solution (2 mL). The reacton mixture was
stirred at room temperature for 3 h and then
evaporated. The residue was partitioned between ethyl
acetate (30 mL) and 10% citric acid aqueous solution
(30 mL). The organic phase was separated and the
aqueous phase was extracted with ethyl acetate (30
mL). The combined organic extracts were washed with
brine (50 mL), dried (magnesium sulfate), and
concentrated. The residual solids were washed with
ether, and dried in vacuo to afford 0.10 g (65%) of
the title compound as white solids: 1H-NMR (DMSOd 6) d
8.53 (1H, d, J = 7.6 Hz), 7.90 (2H, d, J = 8.2 Hz),
7.54 ( 1H, d, J = 2.8 Hz), 7.51- 7.43 (3H, m),
7.42-7.30 (1H, m), 7.22 (1H, d, J = 8.9 Hz), 7.14-7.01
(2H, m), 5.13 (1H, dq, J = 7.6, 7.1 Hz), 4.30 (2H, t,
J = 6.9 Hz), 3.13 (2H, t , J = 6.9 Hz), 1.41 (3H, d, J
= 7.1 Hz); MS (ESI) m/z 460 (M + H)+, 458 (M - H) .
EXAMPLE 94-1(1 S)-1 -r 5-CHLORO-2-r2-(4-FLUOROPHENY
ETHOXY1PYRIDlN-3- YDCARBONY  AMINOIETHYUBENZOIC ACID
STEP 1. 5-Chloro-2-[2-(4-fl
uorophenyl)ethoxylnicotinic acid A mixture of
2,5-dichloronicotinic acid (0.30 g, 1.6 mmol),
2-(4-fluorophenyl)ethanol (0.23 mL, 1.9 mmol), and
sodium hydride in oil (0.15 g, 3.7 mmol) in
L/,L/-dimethylforamide (2 mL) was heated at 90 C in an
oil bath for 3 hours. The reaction mixture was poured
into 10% citric acid aqueous solution (50 mL), and
extracted with ethyl acetate (50 mL x 2). The combined
organic layers were washed with water (50 mL x 2) and
brine (50 mL), dried (magnesium sulfate), and
evaporated. The crude solids were washed with
hexane/ether (10/1), and dried in vacuo to afford 0.31
g (68%) of the title compound as white solids: 1H-NMR
(CDCI3) d 8.41 (1H, d, J = 2.8 Hz), 8.31 (1H, d, J =
2.8 Hz), 7.27-7.20 (2H, m), 7.08-6.98 (2H, m), 4.78
(2H, t, J = 6.8 Hz), 3.15 (2H, t , J = 6.8 Hz); MS
(ESI) m/z 294 (M - H)". STEP 2. Methyl
4-U1S)-1-r(f5-chloro-2-r2-(4-fluorophenyl)ethoxyipyrid
in-3- vDcarbonvPaminoiethyllbenzoate The title
compound was prepared according to the procedure
described in step 4 of example 8 from
5-chloro-2-[2-(4-fluorophenyl)ethoxy]nicotinic acid
(step 1): 1H-NMR (CDCI3) d 8.45 ( 1H, d, J = 2.8 Hz),
8.20 (1H, d, J = 2.8 Hz), 8.03-7.94 (3H, m), 7.27 (2H,
d, J = 8.3 Hz), 7.18-7.08 (2H, m), 7.00-6.92 (2H, m),
5.25 (2H, t, J = 7.2 Hz), 4.76 (1H, dq, J = 6.8, 2.8
Hz), 3.92 (3H1 s), 3.10 (2H, t , J = 7.2 Hz), 1.39
(3H, d, J = 6.8 Hz); MS (ESI) m/z 457 (M + H)+. STEP
3. 4-f(1
S)-1-r((5-Chloro-2-r2-(4-fluorophenyl)ethoxylpyridin-3
-yl)carbonyl)amino1ethyl)benzoic acid 



The title compound was prepared according to the
procedure described in step 6 of example 8 from methyl
4-{(1 S)-1
-[({5-chloro-2-[2-(4-fluorophenyl)ethoxy]pyridin-3-yl}
carbonyl)amino]ethyl}benzoate (step 2): 1H-NMR
((DMSO-d b) d 8.54 ( 1H, d, J = 7.7 Hz), 8.36 ( 1H, d,
J = 2.8 Hz), 8.04 (1H, d, J = 2.8 Hz), 7.89 (2H, d, J
= 8.3 Hz), 7.43 (2H, d, J = 8.3 Hz), 7.33-7.24 (2H,
m), 7.12-7.02 (2H, m), 5.12 (1H, dq, J = 7.7, 6.8 Hz),
4.60 (2H, t , J = 6.6 Hz), 3.07 (2H, t , J = 6.6 Hz),
1.37 (3H, d, J = 6.8 Hz); MS (ESI) m/z 443 (M + H)+,
441 (M - H)". EXAMPLE 10 4-rp
SH-q5-CHLORO-2-r2-(2-FLUOROPHENY
ETHOXY1BENZOYL)AMINO)ETHYLlBENZOIC ACIDSTEP 1. Methyl
4-[(1S)-1-((5-chloro-2-r2-(2-fluorophenyl)ethoxylbenzo
yl)amino)ethvnbenzoate The title compound was prepared
according to the procedure described in s step 5 of
Example 8 from methyl
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 2-(2-
fluorophenyl)ethanol: MS (ESI) m/z 456 (M + H)+. STEP
2.
4-r(1S)-1-((5-Chloro-2-r2-(2-fluorophenyl)ethoxylbenzo
yl)amino)ethvnbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[2-(2-fluorophenyl)ethoxy]benzo
yl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-Qf6) d
8.49 (1H, d, J = 7.5 Hz), 7.82 (2H, d, J = 8.3 Hz),
7.57 ( 1H, d, J = 2.8 Hz), 7.49 ( 1H, dd, J = 9.0, 2.8
Hz), 7.43 (2H, d, J = 8.3 Hz), 7.39-7.22 (3H, m),
7.21-7.08 (2H, m), 5.12 (1H, dq, J = 7.5, 7.0 Hz),
4.36 (2H, t , J = 6.8 Hz), 3.12 (2H, t , J = 6.8 Hz),
1.36 (3H, d, J = 7.0 Hz); MS (ESI) m/z 442 (M + H)+,
440 (M - H)". EXAMPLE 11 4-F(1 SH
-((5-CHLORO-2-r2-(2-METHYLPHENY
ETHOXY1BENZOYL)AMINO)ETHYLlBENZOIC ACID STEP 1. Methyl
4-r(1S)-1-({5-chloro-2-r2-(2-methylphenvnethoxylbenzoy
l)amino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1 S)-I
-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and 2-(2- methylphenyl)ethanol:
MS (ESI) m/z 452 (M + H)+. STEP 2.
4-r(1S)-1-({5-Chloro-2-r2-(2-methylphenyl)ethoxylbenzo
yliamino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl 4-[(1
S)-1-({5-chloro-2-[2-(2-methylphenyl)ethoxy]benzoyl}am
ino)ethyl]benzoate (step 1): 1H-NMR (DMSO-Of6) .d 8.50
(1H, d, J =7.6 Hz), 7.88 (2H, d, J = 8.2 Hz), 7.58
(1H, d, J = 2.8 Hz), 7.49 (1H, dd, J = 8.9, 2.8 Hz),
7.42 (2H, d, J = 8.2 Hz), 7.25 ( 1H, d, J = 8.9 Hz),
7.24-7.06 (4H, m), 5.1 1 (1H, dq, J = 7.6, 7.1 Hz),
4.34 (2H1 1, J = 6.9 Hz), 3.06 (2H, t , J = 6.9 Hz),
2.28 (3H, s), 1.33 (3H, d, J = 7.1 Hz); MS (ESI) m/z
438 (M + H)+, 436 (M - H)\EXAMPLE 12 4-r
-f(5-CHLORO-2-[2-(4-M
ETHYLPHENYL)ETHOXY1BENZOYL)AMINO)ETHYL1BENZO1C ACID
STEP 1. Methyl
4-[(1S)-1-({5-chloro-2-r2-f4-methylphenvnethoxy1benzoy
l>amino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and 2-(4- methylphenyl)ethanol:
MS (ESI) m/z 452 (M + H)+. STEP 2 .
4-r(1S)-1-((5-Chloro-2-r2-(4-methylphenyl)ethoxy1benzo
yl}amino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[2-(4-methylphenyl)ethoxy]benzo
yl}amino)ethyl]be pzoate (step 1): 1H-NMR (DMSO-c/e) d
8.44 (1H, d, J = 7.6 Hz), 7.88 (2H, d, J = 8.2 Hz),
7.60 (1H, d, J = 2.8 Hz), 7.50 (1H, dd, J = 8.9, 2.8
Hz), 7.40 (2H, d, J = 8.2 Hz), 7.23 ( 1H, d, J = 8.9
Hz), 7.14 (2H, d, J = 8.1 Hz), 7.07 (2H, d, J = 8.1
Hz), 5.12 (1H, dq, J = 7.6, 6.9 Hz), 4.34 (2H, t , J =
6.6 Hz), 3.04 (2H, t , J = 6.6 Hz), 2.24 (3H, s), 1.36
(3H, d, J = 6.9 Hz); MS (ESI) m/z 438 (M + H)+, 436 (M
- H)-. 



EXAMPLE 13 4-K1 S)-I
-frs-CHLORO^-fCYCLOHEXYLOXY^ENZOYUAMINO^THYDBENZOIC
ACID 1  . Methyl
4-((1S)-1-{r5-chloro-2-(cyclohexyloxy)benzoyllamino}et
hyl)benzoate The title compound was prepared according
to the procedure described in step 5 of Example 8 from
methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of example 8) and cyclohexanol: MS (ESI) m/z 4
16 (M + H)+, 414 (M - H)". STEP 2.
4-((1S)-1-([5-Chloro-2-(cvclohexyloxy)benzovnamino)eth
yl)benzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl
4-((1S)-1-{[5-chloro-2-(cycIohexyloxy)benzoyl]amino}et
hyl)benzoate (step 1):H-NMR (DMSO-cfe) .d 8.60 (1H, d,
J = 7.6 Hz), 7.91 (2H, d, J = 8.2 Hz), 7.60 (1H, d, J
= 2.8 Hz), 7.51 (2H, d, J = 8.2 Hz), 7.47 (1H, dd, J =
8.9, 2.8 Hz), 7.23 (1H, d, J = 8.9 Hz), 5.17 (1H, dq,
J =7.6, 7.1 Hz), 4.59- 4.44 (1H, m), 2.05-1.85 (2H,
m), 1.70-1.10 (8H, m), 1.48 (3H, d, J = 7.1 Hz); MS
(ESI) m/z 402 (M + H)+, 400 (M - H)". EXAMPLE 14 4-((1
SH-fr
-CHLORO^-te-METHYLBUTOXYBENZOYUAMlNOlETHYUBENZOlC ACID
STEP 1. Methyl
4-((1S)-1-fr5-chloro-2-(3-methylbutoxy)benzoyllamino|e
thyl)benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and 3- methylbutan-1-ol: MS
(ESI) m/z 404 (M + H)+. STEP 2. 4-((1
S)-1-(r5-Chloro-2-(3-methylbutoxy)benzovnamino)ethvhbe
nzoic acid The title compound was prepared according
to the procedure described in step 6 of Example 8 from
methyl
4-((1S)-1-{[5-chloro-2-(3-methylbutoxy)benzoyl]amino}e
thyl)benzoate (step 1): 1H-NMR (DMSO-CZ6) d 8.57 (1H,
d, J = 7.6 Hz), 7.92 (2H, d , J = 8.1 Hz), 7.58 (1H,
d, J = 2.6 Hz), 7.55- 7.46 (3H, m), 7.20 ( 1H, d, J =
8.9 Hz), 5.16 ( 1H, dq, J = 7.6, 6.9 Hz), 4.09 (2H, t,
J = 6.3 Hz), 1.76-1 .54 (3H, m), 1.46 (3H, d, J = 6.9
Hz), 0.87 (3H, d, J = 6.1 Hz), 0.86 (3H, d, J = 6.1
Hz); MS (ESI) m/z 390 (M + H)+, 388 (M - H) . EXAMPLE
15 4-((1S)-1-r
a5-CHLORO-2-r2-(4-CHLOROPHENYUETHOXY1PYRIDIN-3-
YUCARBONYUAMINOIETHYUBENZOIC ACID STEP 1.
5-Chloro-2-r2-(4-chlorophenyl)ethoxylnicotinic acid
The title compound was prepared according to the
procedure described in step 1 of Example 9 from
2,5-dichloronicotinic acid and
2-(4-chlorophenyl)ethanol : 1H-NMR (CDCI3) d 8.38 (
1H, d, J = 2.8 Hz), 8.29 (1H, d, J = 2.8 Hz),
7.35-7.12 (4H, m), 4.75 (2H, t , J = 6.8 Hz), 3.13
(2H, t , J = 6.8 Hz)STEP 2. Methyl 4-((1S)-1-r
5-chloro-2-r2-(4-chloroDhfinyl)ethoxy1pyridin-3-
vDcarbonyl^aminoiethvDbenzoate The title compound was
prepared according to the procedure described in step
4 of Example 8 from
5-chloro-2-[2-(4-chlorophenyl)ethoxy]nicotinic acid
(step 1) and methyl 4-[(1 S)-1 - aminoethyl]benzoate
hydrochloride (step 3 of Example 8): 1H-NMR (CDCI3)
.58.44 (1H, d, J = 2.8 Hz), 8.19 (1H, d, J 2.8 Hz),
8.01-7.95 (2H, m), 7.95-7.88 (1H, m), 7.30-7.18 (4H,
m), 7.12-7.04 (2H, m), 5.30-5.15 (1H, m), 4.84-4.67
(2H, m), 3.90 (3H, s), 3.08 (2H11, J = 6.6 Hz) 1.37
(3H, d, J = 7.0 Hz) STEP 3. 4-ff1 S)-1
-r({5-Chloro-2-r2-(4-chlorophsnv
pethoxylpyridin-3-yl)carbonyl)amino1ethyl|benzoic acid
The title compound was prepared according to the
procedure described in step 6 of Example 8 from methyl
4-{(1 S)-1
-[({5-chloro-2-[2-(4-chlorophenyl)ethoxy]pyridin-3-yl}
carbonyl)amino]ethyl}benzoate (step 2): 



1H-NMR (DMSO-cfe) d 8.51 (1H, d, J = 7.7 Hz), 8.34 (
1H, d, J = 2.8 Hz), 8.02 ( 1H, d, J = 2.8 Hz), 7.88
(2H, d, J = 8.4 Hz), 7.40 (2H, d, J = 8.4 Hz),
7.30-7.20 (4H, m), 5.09 (1H, dq, J = 7.7, 7.0 Hz),
4.59 (2H, t , J = 6.4 Hz), 3.05 (2H, t, J = 6.4 Hz) 1
1.35 (3H, d, J = 7.0 Hz); MS (ESI) m/z 459 (M + H)+,
457 (M - H)". EXAMPLE 16
4-((1S)-H((5-CHLORO-2-rMETHYU2-PHENYLETHYL)AMINO1PYRID
IN-3- YLICARBONY  AMINOlETHYDBENZOI C ACID STEP 1.
Methyl
4-((1S)-1-(r(2,5-dichloropyridin-3-yl)carbonyllamino)e
thvnbenzoate To a stirred solution of
2,5-dichloronicotinic acid (Syn. Commun. 1989, 19,
553-9, 2.0 g, 10.4 mmol) and methyl
4-[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of
Example 8, 2.35 g, 10.9 mmol) in dichloromethane (10
mL) was added 1,1'-carbonyldiimidazole (CDI) (1.77 g,
10.9 mmol) in small portions. After being stirred
overnight, the reaction mixture was poured into water
(80 mL). The precipitated solids were collected by the
filtration and dried. The crude product was purified
by flush column chromatography on silica gel (100 g)
eluting with dichloromethane/ethyl acetate (20/1) to
afford 3.4 g (93%) of the title compound as white
solids: 1H-NMR (CDCI3) 5 8.42 (1H, d, J = 2.6 Hz),
8.10 (1H, d, J = 2.6 Hz)1 8.04 (2H1d, J = 8.6 Hz),
7.46 (2H, d, J = 8.6 Hz), 6.82 (1H, d, J = 7.3 Hz)
15.40-5.30 (1H, m), 3.92 (3H, s), 1.64 (3H, d, J = 7.0
Hz); MS (ESI) m/z 353 (M + H)+, 351 (M - H)".STEP 2.
Methyl 4-((1s
4((5-chloro-2-rmethyl(2-phenylethyl)amino1pyridin-3-
yltoarbonyhaminoiethyllbenzoate A mixture of methyl
4-((1S)-1-{[(2,5-dichloropyridin-3-yl)carbonyl]amino}e
thyl)benzoate (step 1, 150 mg, 0.43 mmol),
[2-(4-chlorophenyi)ethyl]amine (64 mg, 0.47 mmol) and
potassium carbonate (88 mg, 0.64 mmol) in
L/,L/-dimethylformamide (1 .5 mL) was heated at 100 CC
for 18 hours. After cooling, the mixture was
partitioned between ethyl acetate and water. The
organic layer was separated, washed with brine, dried
over sodium sulfate, and evaporated. The residue was
purified by flash column chromatography on silica gel
eluting with hexane/ethyl acetate (3/1) to afford 140
mg (72%) of the title compound: 1H-NMR (CDCI 3) d
8.40-8.22 (2H, m), 8.17 (1H, d, J = 2.8 Hz), 7.96 (2H,
d, J = 8.4 Hz), 7.30-7.00 (7H, m), 5.35-5.15 (1H, m),
3.90 (3H, s), 3.63-3.38 (2H, m), 2.80 (2H, t , J = 7.0
Hz), 2.62 (3H, s), 1.33 (3H, d, J = 6.9 Hz). STEP 3.
4-((1 S)-1
-r({5-Chloro-2-rmethyl(2-phenylethvnamino]pyridin-3-yl
)carbonyl)amino1ethyl>benzoic acid The title compound
was prepared according to the procedure described in
step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin
-3- yl}carbonyl)amino]ethy!}benzoate (step 2): 1H-NMR
(DMSO-Cf3) d 9.06 (1H, d, J = 8.1 Hz), 8.15 ( 1H, d, J
= 2.6 Hz), 7.88 (2H, d, J = 8.4 Hz), 7.55 (1H, d, J =
2.6 Hz), 7.47 (2H, d, J = 8.4 Hz), 7.30-7.10 (5H, m),
5.06 (1H, dq, J = 8.1 , 7.3 Hz), 3.64-3.44 (2H, m),
2.80-2.70 (5H, m), 1.40 (3H, d, J = 7.3 Hz); MS (ESI)
m/z 438 (M + H)+, 436 (M - H) . EXAMPLE 17
4-[(1S)-1-((5-CHLORO-2-r(C/S-4-METHYLCYCLOHEXY
OXY1BENZOY  AMINO)ETHYLlBENZOIC STEP 1. Methyl
4-f(1S)-1-(|5-chloro-2-r(c/s-4-methylcvclohexyl)oxy1be
nzoyl}amino)ethyllbenzoate and methyl 4-IY1 5)-1
-((5-chloro-2-r(frans-4-methylcvclohexyhoxylbenzoyl)am
ino)ethyllbenzoate The title compounds were prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of example 8) and 4- methylcyclohexanol:
c/s-isomer; 1H-NMR (CDCI3) d 8.43 (1H, d, J = 7.4 Hz),
8.19 (1H, d, J = 2.8 Hz), 8.00 (2H, d, J = 8.4 Hz),
7.45 (2H, d, J = 8.4 Hz), 7.43 (1H, dd, J = 8.9, 2.8
Hz), 6.89 (1H, d, J = 8.9 Hz), 5.40 (1H, dq, J = 7.4,
7.0 Hz), 4.75-4.63 (1H, m), 3.89 (3H, s), 2.1 0-1 .02
(9H, m), 1.61 (3H, d, J = 7.0 Hz), 0.82 (3H, d, J =
6.2 Hz); 



MS (ESi) m/z 430 (M + H)+, 428 (M - H) ; frans-isomer;
1H-NMR (CDCI3) d 8.46 (1H, d, J = 7.4 Hz), 8.19 ( 1H,
d, J = 2.9 Hz), 8.02 (2H, d, J = 8.3 Hz), 7.43 (2H, d,
J = 8.3 Hz), 7.34 (1H, dd, J = 8.9, 2.9 Hz), 6.93 (
1H, d, J = 8.9 Hz), 5.33 (1H, dq, J = 7.4, 6.8 Hz),
4.39- 4.22 (1H, m), 3.91 (3H, s), 2.25-2.08 (2H, m),
1.87-1.72 (2H, m), 1.58 (3H, d, J = 6.8 Hz), 1.50-1.26
(3H, m), 1.15-0.96 (2H, m), 0.93 (3H, d, J = 6.4 Hz);
MS (ESI) m/z 430 (M + H)+ 428 (M - H) . STEP 2.
4-rns)-1-(f5-Chloro-2-r(c/s-4-methylcvclohexyl)oxy1ben
zoyl}amino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl 4-[(1
S)-1-({5-chloro-2-[(c/s-4-methylcyclohexyI)oxy]benzoyl
}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO~dB) d
8.58 (1H, d, J = 7.4 Hz), 7.91 (2H, d, J = 8.0 Hz),
7.62 (1H, d, J = 2.6 Hz), 7.51 (2H, d, J = 8.0 Hz),
7.49 ( 1H, dd, J = 9.1 , 2.6 Hz), 7.1 9 ( 1H, d, J =
9.1 Hz), 5.20 ( 1H, dq, J = 7.4, 6.9 Hz), 4.83- 4.68
(1H, m), 1.98-1 .82 (2H, m), 1.68-0.96 (7H, m), 1.49
(3H, d, J = 6.9 Hz), 0.77 (3H, d, J = 6.1 Hz); MS
(ESI) m/z 416 (M + H)+, 414 (M - H)\ EXAMPLE 18
4-r(1SV1- a5-CHLORO-2-r
T/?AL/S-4-METHYLCYCLOHEXYUOXY1BENZOYUAMINO)ETHYLlBENZO
IC ACID STEP 1. 4-I
1S)-1-((5-Chloro-2-r(frans-4-methylcvclohexyl)oxy1benz
oyl)amino)ethvnbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(frans-4-methylcyclohexyl)oxy]
benzoyl}amino)ethyl]benzoate (step 1 of example 17):
1H-NMR (DMSO-Qf6) d 8.58 ( 1H, d, J = 7.6 Hz), 7.91
(2H, d, J = 8.3 Hz), 7.60 ( 1H, d, J = 2.8 Hz)17.51
(2H, d, J = 8.3 Hz), 7.46 ( 1H, dd, J = 9.1 , 2.8 Hz),
7.25 (1H, d, J = 9.1 Hz)15.15 ( 1H, dq, J = 7.6, 6.9
Hz), 4.48- 4.30 (1H, m), 2.18-1.98 (2H, m), 1.77-1.62
(2H, m), 1.47 (3H, d, J = 6.9 Hz), 1.42-1.20 (3H, m),
1.15-0.95 (2H, m), 0.88 (3H, d, J = 6.4 Hz); MS (ESI)
m/z 416 (M + H)+, 414 (M - H)\ EXAMPLE 19 4-(ns
-K(5-CHLORO-2-r2-(2-METHYLPHENY  ETHOXYlPYRIDIN-3- Y
CARBONY AMINOIETHY  BENZOIC ACIDSTEP 1.
5-Chloro-2-[2-(2-methylphenyl)ethoxy1nicotinic acid
The title compound was prepared according to the
procedure described in step 1 of Example 9 from
2,5-dichIoronicotinic acid and 2-(2-methylphe
pyl)ethanol : 1H-NMR (CDCI3) d 8.42 ( 1H, d, J = 2.8
Hz), 8.31 (1H, d, J = 2.8 Hz), 7.25-7.1 5 (4H, m),
4.78 (2H, t, J = 7.2 Hz), 3.1 9 (2H, t, J = 7.2 Hz),
2.39 (3H, s); MS (ESI) m/z 292 (M + H)+, 290 (M - H) .
STEP 2. Methyl 4-((1 S)-1
-r((5-chloro-2-r2-(2-methylphenyl)ethoxylpyridin-3-
yl}carbonyl)amino1ethyl}benzoate The title compound
was prepared according to the procedure described in
step 4 of Example 8 from
5-chloro-2-[2-(2-methylphenyl)ethoxy]nicotinic acid
(stepi ) and methyl 4-[(1 S)-1 - aminoethyl]benzoate
hydrochloride (step 3 of Example 8): 1H-NMR (CDCI3)
8.44 ( 1H, d, J = 2.8 Hz), 8.20 (1H, d, J = 2.8 Hz),
8.1 0-8.00 (1H, m), 7.96 (2H, d, J = 8.4 Hz), 7.30-7.1
0 (6H, m), 5.30-5.1 0 (1H, m), 4.87-4.65 (2H, m), 3.96
(3H, s), 3.1 0 (2H, t, J = 6.6 Hz), 2.30 (3H, s), 1.34
(3H, d, J = 6.9 Hz). STEP 3. 4-((1 S)-1
-r(f5-Chloro-2-f2-(2-methylphenyl)ethoxy1pyridin-3-yl)
carbonyl)amino1ethyl|benzoic acid The title compound
was prepared according to the procedure described in
step 6 of Example 8 from methyl 4-{(1 S)-1
-f({5-chloro-2-[2-(2-methylphenyl)ethoxy]pyridin-3-yl}
carbonyl)amino]ethyl}benzoate (step 2): 1H-NMR
(DMSO-cfe) d 8.57 ( 1H, d, J = 7.7 Hz), 8.33 (1H, d, J
= 2.8 Hz), 8.01 (1H, d, J = 2.8 Hz), 7.87 (2H, d , J =
8.3 Hz), 7.41 (2H, d, J = 8.3 Hz), 7.20-7.05 (4H, m),
5.1 5-5.01 ( 1H, m), 4.57 (2H, t , J = 6.8 Hz), 3.03 



(2H, t , J = 6.8 Hz), 2.25 (3H, s), 1.33 (3H, d, J =
7.0 Hz); MS (ESI) m/z 439 (M + H)+, 437 (M - H) .
EXAMPLE 20 4-((1 5V1
-f[5-CHLORO^-O-METHOXY-S-METHYLBUTOXY)BENZOYLIAMINO)ET
HYUBENZOIC ACID STEP 1. Methyl 4-((1 S)-1
-(r5-chloro-2-(3-methoxy-3-methylbutoxy)benzov
pamino)ethv0benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8from methyl
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 3-
methoxy-3-methylbutan-1-ol: 1H-NMR (CDCI3) d 8.32 (1H,
d, J = 6.8 Hz), 8.14 (1H, d, J = 2.8 Hz), 8.02 (2H, d,
J = 8.4 Hz), 7.45 (2H, d, J = 8.4 Hz), 7.37 (1H, dd, J
= 8.9, 2.8 Hz), 6.93 (1H, d, J = 8.9 Hz), 5.35 (1H,
dq, J = 6.9, 6.8 Hz), 4.25- 4.10 (2H, m), 3.91 (3H,
s), 3.15 (3H 1 s), 1.98-1.83 (2H, m), 1.59 (3H, d, J =
6.9 Hz), 1.19 (3H, s), 1.18 (3H, s); MS (ESI) m/z 434
(M + H)+, 432 (M - H)' . STEP 2.
4-((1S)-1-|[5-Chloro-2-f3-methoxy-3-methylbutoxy)benzo
yllamino)ethyl)benzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-((1S)-1-{[5-chloro-2-(3-methoxy-3-methylbutoxy)benzo
yl]amino}ethyl)benzoate (step 1): 1H-NMR (DMSO-CZ6) d
12.87 (1H1 br.s), 8.60 (1H, d, J = 7.5 Hz), 7.92 (2H,
d, J = 8.4 Hz), 7.56 (1H, d, J = 2.8 Hz), 7.52 (2H, d,
J = 8.4 Hz), 7.48 ( 1H, dd, J = 9.0, 2.8 Hz), 7.20 (
1H, d, J = 9.0 Hz), 5.1 6 ( 1H, dq, J = 7.5, 7.0 Hz),
4.18-4.06 (2H, m), 3.06 (3H, s), 1.97-1.78 (2H, m),
1.46 (3H, d, J = 7.0 Hz), 1.11 (3H, s), 1.10 (3H 1 S);
MS (ESI) m/z 420 (M + H)+, 418 (M - H)". EXAMPLE 2 1
4-((1S)-1-(r5-CHLORO-2-(2-ISOPROPOXYETHOXYlBENZOYUAMIN
O)ETHY  BENZOI CACID STEP 1. Methyl
4-((1S)-1-(r5-chloro-2-(2-isopropoxyethoxy)benzovnamin
o)ethyl)benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 2- isopropoxyethanol:
1H-NMR (CDCI3) d 8.44 (1H, d, J = 7.7 Hz), 8.15 (1H,
d, J = 2.8 Hz), 8.01 (2H, d, J = 8.2 Hz), 7.47 (2H, d,
J = 8.2 Hz), 7.37 ( 1H, dd, J = 8.9, 2.8 Hz), 6.90
(1H, d, J = 8.9 Hz), 5.38 (1H, dq, J = 7.7, 7.1 Hz),
4.28- 4.20 (2H, m), 3.90 (3H, s), 3.82-3.75 (2H, m),
3.58 (1H, sep, J = 6.1 Hz), 1.58 (3H, d, J = 7.1 Hz),
1.13 (3H, d, J = 6.1 Hz), 1.11 (3H, d, J = 6.1 Hz); MS
(ESI) m/z 420 (M + H)+, 4 18 (M - H)". STEP 2. 4-((1
S)-1-([5-Chloro-2-(2-isopropoxyethoxy)benzoyllamino)et
hyl)benzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from ethyl
4-((1S)-1-{[5-chloro-2-(2-isopropoxyethoxy)benzoyl]ami
no}ethyl)benzoate (step 1): 1H-NMR (DMSOd 5) d 12.88
(1H, br.s), 8.60 (1H, d, J = 7.7 Hz), 7.91 (2H, d, J =
8.3 Hz), 7.69 (1H, d, J = 2.8 Hz), 7.53 (1H, dd, J =
9.0, 2.8 Hz), 7.50 (2H1d, J = 8.3 Hz), 7.22 (1H, d, J
= 9.0 Hz), 5.19 (1H, dq, J =7.7, 7.1 Hz), 4.29-4.20
(2H, m), 3.78-3.70 (2H, m), 3.58 (1H, sep, J = 6.1
Hz), 1.47 (3H, d, J = 7.1 Hz), 1.04 (6H, Cl 1J = 6.1
Hz); MS (ESI) m/z 406 (M + H)+, 404 (M - H)' . EXAMPLE
22 4-IY1
S)-1-((5-CHLORO-2-r(2-CHLOROBENZYUOXY1BENZOYDAMINO)ETH
YLlBENZOIC ACID STEP 1. Methyl
4-r(1S)-1-({5-chloro-2-r(2-chlorobenzyl)oxy1benzoyljam
ino)ethvnbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)arnino]ethyl}benzoate
(step 4 of Example 8) and (2- chlorophenyl)methanol:
MS (ESI) m/z 458 (M + H)+, 456 (M - H)". STEP 2.
4-r(1S)-1-((5-Chloro-2-r(2-chlorobenzyl)oxy1benzoyl>am
ino)ethyllbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(2-chlorobenzyl)oxy]benzoyl}am
ino)ethyl]benzoate (step 1): 



1H-NMR (DMSO-c/s) d 8.51 (1H, d, J = 8.6 Hz), 7.78
(2H, d, J = 8.3 Hz), 7.73-7.51 (4H, m), 7.50-7.30 (3H,
m), 7.28 (2H, d, J = 8.3 Hz), 5.29 (2H, s), 5.08 ( 1H,
dq, J = 8.6, 7.0 Hz), 1.26 (3H, d, J = 7.0 Hz); MS
(ESI) m/z 444 (M + H)+, 442 (M - H)". EXAMPLE 23
4-r(1S)-1- 5-CHLORO-2-r(3-CHLOROBENZYL)OXY1BENZOY
AMINO)ETHYLlBENZOI C ACID STEP 1. Methyl 4-1(1
S)-1-(f5-chloro-2-r(3-chlorobenzyl)oxylbenzoyl}amino)e
thvnbenzoate The title compound was prepared according
to the procedure described in step 5 of Example 8 from
methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (3- chlorophenyl)methanol:
MS (ESI) m/z 458 (M + H)+, 456 (M - H)". The title
compound was prepared according to the procedure
described in step 6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(3-chlorobenzyl)oxy]benzoyl}am
ino)ethyl]benzoate (step 1):1H-NMR (DMSO-Of6) d 8.63
(1H, d, J = 7.5 Hz), 7.80 (2H, d, J = 8.4 Hz),
7.60-7.39 (5H, m), 7.34 (2H, d, J = 8.4 Hz), 7.29 (2H,
d, J = 8.4 Hz), 5.22 (2H, s), 5.09 ( 1H, dq, J = 7.5,
6.8 Hz), 1.33 (3H, d, J = 6.8 Hz); MS (ESI) m/z 444 (M
+ H) , 442 (M - H)". EXAMPLE 24 4-IT1 S>-1 -
5-CHLORO-2-r (4-CHLOROBENZY  OXY1BENZOY  AMINO)ETHY
BENZOIC ACID STEP 1. Methyl
4-[(1S)-1-((5-chloro-2-rf4-chlorobenzyl)oxy1benzoyl|am
ino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (4- chlorophenyl)methanol:
MS (ESI) m/z 458 (M + H)+, 456 (M - H)". STEP 2.
4-f(1S)-1-((5-Chloro-2-r(4-chlorobenzyl)oxylbenzoyl)am
ino)ethvnbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(4-chlorobenzyl)oxy]benzoyl}am
ino)ethyl]benzoate (step 1): 1H-NMR (DMSO-cy d 8.61
(1H, d, J = 7.8 Hz), 7.81 (2H, d, J = 8.4 Hz),
7.62-7.48 (4H, m), 7.44 (2H, d, J = 8.4 Hz), 7.34 (2H,
d, J = 8.2 Hz), 7.29 (1H, d, J = 8.9 Hz), 5.20 (2H,
s), 5.09 (1H, dq, J = 7.8, 6.8 Hz), 1.32 (3H, d, J =
6.8 Hz); MS (ESI) m/z 444 (M + H)+, 442 (M - H) .
EXAMPLE 25 4-\(1S)-1 -({5-CHLORO-2-[(4-FLUOROBENZY
OXYlBENZOYL>AMINO)ETHYLlBENZOI C ACID STEP 1. Methyl
4-[(1S)-1-({5-chloro-2-r(4-fluorobenzyl)oxylbenzoyl)am
ino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1 S)-1
-[(5-ch!oro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (4- fluorophenyl)methanol:
MS (ESI) m/z 442 (M + H)+, 440 (M - H)". STEP 2.
4-r(1S)-1-(f5-Chloro-2-r(4-fluorobenzyl)oxylb
qnzoyl}amino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8from methyl
4-[(1S)-1-({5-chloro-2-[(4-fluorobenzyl)oxy]benzoyl}am
ino) bthyl]benzoate (step 1): 1H-NMR (DMSOd 6) .d 8.58
(1H, d, J = 7.5 Hz), 7.78 (2H, d, J = 8.3 Hz),
7.60-7.50 (4H1 m), 7.30 (3H, d, J = 8.3 Hz), 7.20 (2H,
t , J = 8.8 Hz), 5.17 (2H, s), 5.07 ( 1H, dq, J = 7.5,
7.0 Hz), 1.28 (3H, d, J = 7.0 Hz); MS (ESI) m/z 428 (M
+ H)+, 426 (M - H) . EXAMPLE 26
4-((1S)-1-(r5-CHLORO-2-(2-PHENOXYETHOXY)BENZOYLlAMINO)
ETHY  BENZOIC ACID STEP 1. Methyl
4-((1S)-1-ff5-chloro-2-(2-phenoxyethoxy)benzovnamino)e
thyl)benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyI)amino]ethyl}benzoate
(step 4 of Example 8) and 2- phenoxyethanol: 1H-NMR
(CDCI3) . 8.32 (1H, d, J = 7.6 Hz), 8.18 ( 1H, d , J =
2.8 Hz), 7.85 (2H, d, J = 8.4 Hz), 7.40 (1H, dd, J =
8.7, 2.8 Hz), 7.35-7.26 (4H1 m), 7.04-6.95 (1H, m),
6.92 ( 1H, d, J = 8.7 Hz), 6.89-6.81 (2H, m), 5.31 



( 1H, dq, J = 7.6, 6.9 Hz), 4.50-4.40 (2H, m),
4.37-4.26 (2H, m), 3.89 (3H, s), 1.38 (3H, d, J = 6.9
Hz); MS (ESI) m/z 454 (M + H)+, 452 (M - H) . STEP 2.
4-((1
S)-1-{r5-Chloro-2-(2-phenoxyethoxy^benzoyllamino}ethvh
benzoic acid The title compound was prepared according
to the procedure described in step 6 of Example 8 from
ethyl
4-((1S)-1-{[5-chloro-2-(2-phenoxyethoxy)benzoyl]amino}
ethyl)benzoate (step 1): 1H-NMR (DMSO-d6) d 12.84 (1H,
br.s), 8.59 (1H, d, J = 7.5 Hz), 7.81 (2H, d, J = 8.3
Hz), 7.69 (1H, d, J = 2.8 Hz), 7.56 (1H, dd, J = 8.8,
2.8 Hz), 7.39 (2H, d, J = 8.3 Hz), 7.33-7.23 (3H, m),
6.99-6.90 (3H, m), 5.12 (1H, dq, J = 7.5, 7.0 Hz),
4.54-4.45 (2H, m), 4.43-4.24 (2H, m), 1.30 (3H, d, J =
7.0 Hz); MS (ESI) m/z 440 (M + H)+, 438 (M - H) .
EXAMPLE 27
4-f(1S)-1-f[5-CHLORO-2-(2-METHOXY-2-PHENYLETHOXY)BENZO
YUAMINO)ETHY  BENZOIC ACID STEP 1. Methyl
4-((1S)-1-(r5-chloro-2-(2-methoxy-2-phenylethoxy)benzo
yllamino}ethvhbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8from methyl
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyI}benz
oate (step 4 of Example 8) and 2-
methoxy-2-phenylethanol: MS (ESI) m/z 468 (M + H)+,
466 (M - H)". STEP 2.
4-((1SH-(r5-Chloro-2-(2-methoxy-2-phenylethoxy)benzoyl
lamino)ethyl)benzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-((1S)-1-{[5-chloro-2-(2-methoxy-2-phenylethoxy)benzo
yl]amino}ethyl)benzoate (step 1): 1H-NMR (DMSO-cfe) d
12.88 (1H, br.s), 8.73-8.63 (1H, m), 7.99-7.89 (2H,
m), 7.76-7.70 (1H1 m), 7.56- 7.46 (3H, m), 7.45-7.34
(5H, m), 7.26 (1H, d, J = 9.0 Hz), 5.32-5.17 (1H, m),
4.77-4.65 (1H, m), 4.36-4.26 (2H, m), 3.13 and 3.12
(total 3H, each s), 1.55-1.45 (3H, m); MS (ESI) m/z
454 (M + H)+, 452 (M - H)". EXAMPLE 28
4-[(1S)-1-({5-CHLORO-2-r2-(4-FLUOROPHENOXY)
ETHOXY1BENZOYUAMINO)ETHYL1BENZOIC ACID STEP 1. Methyl
4-r(1S)-1-((5-chloro-2-f2-(4-fluorophenoxy)ethoxylbenz
oyl)amino)ethyllbenzoate The title compound was
prepared according to the procedure described in step
5 of Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyI}benzoate
(step 4 of Example 8) and 2-(4- fluorophenoxy)ethanol:
MS (ESI) m/z 472 (M + H)+, 470 (M - H)". STEP 2.
4-r(1SH-(f5-Chloro-2-r2-(4-fluorophenoxy)ethoxy1benzoy
l)amino)ethv pbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[2-(4-fluorophenoxy)ethoxy]benz
oyl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-db) d
8.58 (1H, d, J = 7.4 Hz), 7.80 (2H, d, J = 8.1 Hz),
7.68 (1H, d, J = 2.8 Hz), 7.56 (1H, dd, J = 8.9, 2.8
Hz), 7.40 (2H, d, J = 8.1 Hz), 7.27 (1H, d, J = 8.9
Hz), 7.15-7.05 (2H, m), 7.02-6.93 (2H, m), 5.12 ( 1H,
dq, J = 7.4, 6.9 Hz), 4.52-4.43 (2H, m), 4.40-4.31
(2H, m), 1.31 (3H1 d, J = 6.9 Hz); MS (ESI) m/z 458 (M
+ H)+, 456 (M - H)". EXAMPLE 29STEP 1. Methyl
4-((iS)-1-f[5-chloro-2-(cvclobutylmethoxy)benzovHamino
)ethyl)benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and cyclobutylmethanol: 1H-NMR
(CDCI3) d 8.29 (1H, d, J = 7.3 Hz), 8.17 ( 1H, d, J =
2.8 Hz), 8.02 (2H, d, J = 8.4 Hz), 7.43 (2H, d, J =
8.4 Hz), 7.37 ( 1H, dd, J = 8.9, 2.8 Hz)1 6.90 (1H, d,
J = 8.9 Hz), 5.35 ( 1H, dq, J = 7.3, 6.9 Hz), 4.07
(2H, d, J = 7.1 Hz), 3.91 (3H, s), 2.86-2.66 (1H, m),
2.20-1 .75 (6H, m), 1.57 (3H, d, J = 6.9 Hz); MS (ESI)
m/z 402 (M + H)+, 400 (M - H)' . STEP 2 . 4-((1
S)-1-(r5-Chloro-2-(cvclobutylmethoxy)benzovnamino}ethv
hbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl
4-((1S)-1-{[5-chIoro-2-(cyclobutylmethoxy)benzoyl]amin
o}ethyl)benzoate (step 1): 1H-NMR (DMSO-ds) d 12.87
(1H, br.s), 8.53 (1H, d, J = 7.4 Hz), 7.92 (2H, d, J =
8.2 Hz), 7.61 (1H, d, J = 



2.8 Hz), 7.55-7.46 (3H, m), 7.19 ( 1H, d, J = 8.9 Hz),
5.16 (1H, dq, J = 7.4, 6.9 Hz), 4.08 (2H, d, J = 6.8
Hz), 2.80-2.65 (1H, m), 2.10-1.70 (6H, m), 1.47 (3H,
d, J = 6.9 Hz); MS (ESI) m/z 388 (M + H)+, 386 (M - H)
. EXAMPLE 30 4-{(1S)-1-r(5-CHLORO-2-ISOBUTOXYBENZOY
AMINOlETHY  BENZOIC ACID STEP 1. Methyl 4-1(1
S)-1-r(5-chloro-2-isobutoxybenzoyl)aminolethyl)benzoat
e The title compound was prepared according to the
procedure described in step 5 of Example 8 from methyl
4-{(1 S)-1-[(5-chloro-2-hydroxybenzoy
)amino]ethyl}benzoate (step 4 of Example 8) and 2-
methylpropan-1-ol: 1H-NMR (CDCI3) .d 8.31 (1H, d, J =
7.3 Hz), 8.17 (1H, d, J = 2.8 Hz), 8.01 (2H, d, J =
8.4 Hz), 7.44 (2H, d, J = 8.4 Hz), 7.36 ( 1H, dd, J =
8.9, 2.8 Hz), 6.88 ( 1H, d, J = 8.9 Hz), 5.37 (1H, dq,
J = 7.3, 6.9 Hz), 3.91 (3H, s), 3.87 (2H, d, J = 6.3
Hz), 2.20-1 .96 (1H, m), 1.59 (3H, d, J = 6.9 Hz),
1.03 (3H, d, J = 6.8 Hz), 0.99 (3H, d, J = 6.8 Hz); MS
(ESI) m/z 390 (M + H)+, 388 (M - H)". STEP 2.
4-((15)-1-r(5-Chloro-2-isobutoxybenzoyl)amino1ethyl)be
nzoic acid The title compound was prepared according
to the procedure described in step 6 of Example 8 from
methyl
4-{(1S)-1-[(5-chloro-2-isobutoxybenzoyl)amino]ethyl}be
nzoate (step 1): 1H-NMR (DMSO-cfe) d 12.88 (1H, br.s),
8.58 (1H, d, J = 7.5 Hz), 7.91 (2H, d, J = 8.0 Hz),
8.58 (1H, d, J = 2.8 Hz), 7.54-7.44 (3H, m), 7.17 (1H,
d, J = 9.0 Hz), 5.17 (1H, dq, J = 7.5, 7.0 Hz), 3.87
(2H, d, J = 6.4 Hz), 2.15-1.95 (1H, m), 1.47 (3H, d, J
= 7.0 Hz), 0.95 (3H, d, J = 7.0 Hz), 0.92 (3H, d, J =
7.0 Hz)D MS (ESI) m/z 376 (M + H)+, 374 (M - H)
.EXAMPLE 3 1
4-rnSV1-qr5-CHLORO-2-(3-METHYLBUTOXY)PYRIDIN-3-
YLICARBONYLiAMINO)ETHYUBENZOlC STEP 1.
d-Chloro^-P-methylbutoxylnicotinic acid The title
compound was prepared according to the procedure
described in step 1 of Example 9 from
2,5-dichloronicotinic acid and 3-methyIbutan-1-oi:
1H-NMR (CDCI3) d 8.43 ( 1H, d, J = 2.8 Hz), 8.32 ( 1H,
d, J = 2.8 Hz), 4.62 (2H, t , J = 6.6 Hz), 1.97-1 .70
(3H, m), 1.00 (6H, d, J = 6.4 Hz) STEP 2. Methyl 4-[(1
S)-1-({r5-chloro-2-(3-methylbutoxy)pyridin-3-yllcarbon
yl)amino)ethyllbenzoate The title compound was
prepared according to the procedure described in step
4 of Example 8 from
5-chloro-2-(3-methylbutoxy)nicotinic acid (step 1) and
methyl 4-[(1S)-1-aminoethyl]benzoate hydrochloride
(step 3 of Example 8): 1H-NMR (CDCI3) 8.46 (1H, d, J
=2.8 Hz), 8.40-8.28 (1H, m), 8.19 (1H, d, J = 2.8 Hz),
8.04 (2H, d, J = 8.4 Hz), 7.44 (2H, d, J = 8.4 Hz),
5.45-5.25 (1H, m), 4.50 (2H, t , J = 6.3 Hz) 13.91
(3H, s), 1.84-1.52 (6H, m), 0.94 (6H, d, J = 5.6 Hz)
STEP 3.
4-r(1S)-1-(([5-Chloro-2-(3-methylbutoxy)pyridin-3-vnca
rbonyl)amino)ethy[lbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({[5-chloro-2-(3-methylbutoxy)pyridin-3-yl]c
arbonyl}amino)ethyl]benzoate (step 2): 1H-NMR (DMSO-d
s) .d 8.66 ( 1H, d, J = 7.5 Hz), 8.32 ( 1H, d, J = 2.8
Hz), 8.00 ( 1H, d, J = 2.8 Hz), 7.90 (2H, d, J = 8.3
Hz), 7.50 (2H, d, J = 8.3 Hz), 5.09 ( 1H, dq, J = 7.5,
6.8 Hz), 4.35 (2H, t , J = 6.3 Hz), 1.70-1 .50 (3H,
m), 1.40 (3H, d, J = 6.8 Hz), 0.85 (6H, d, J = 6.3
Hz); MS (ESI) m/z 391 (M + H)+, 389 (M - H)". EXAMPLE
32 4-r(1S)-1-q5-CHLORO-2-l
2.5-DIFLUOROBENZYL)OXY1BENZOYL}AMINO)ETHYLlBENZOIC
ACID STEP 1. Methyl
4-r(1S)-1-({5-chloro-2-f(2,5-difluorobenzyl)oxy1benzoy
ljamino)ethyllbenzoate A mixture of 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8, 100 mg, 0.30 mmol),
2-(bromomethyl)-1,4-difluorobenzene (62 mg, 0.30
mmol), and potassium carbonate(83 mg, 0.60 mmol) in
L/,L/-dimethylformamide was stirred at room
temperature overnight. To the mixture was added water
and the resulting mixture was extracted with ethyl
acetate. The organic layer was washed with brine,
dried over sodium sulfate, and evaporated. The residue
was purified by flash 



column chromatography on silica ge) eluting with
hexane/ethyl acetate (3/1) to afford 130 mg (94%) of
the title compound: MS (ESI) m/z 460 (M + H)+, 458 (M
- H)". STEP 2.
4-r(1S)-1-(f5-Chloro-2-r(2,5-difluorobenzyl)oxy1benzoy
l)amino)ethvnbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl 4-[(1 S)-1
-({5-chloro-2-[(2,5-difluorobenzyl)oxy]benzoyl}amino)e
thyl]benzoate (step 1) : 1H-NMR (DMSO-d 5) d 8.57 (1H,
d, J = 7.7 Hz), 7.78 (2H, d, J = 8.1 Hz), 7.55 (1H,
s), 7.51-7.43 (2H, m), 7.40-7.20 (5H, m), 5.23 (2H,
s), 5.07 (1H, dq, J = 7.7, 7.0 Hz), 1.30 (3H, d, J =
7.0 Hz)D MS (ESI) m/z 446 (M + H)+, 444 (M - H)".
EXAMPLE 33 44(1 SVI- d-CHLORO-a-fO -DIFLUOROBENZY
OXYlBENZOY  AMINOlETHYLlBENZOIC ACID STEP 1. Methyl
4-[(1S)-1-({5-chloro-2-r(3,4-difluorobenzyl)oxylbenzoy
l}amino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and A-
(bromomethyl)-1,2-difluorobenzene: MS (ESI) m/z 460 (M
+ H) , 458 (M - H) . STEP 2.
4-r(1S)-1-({5-Chloro-2-r(3,4-difluorobenzyl)oxylbenzoy
l)amino)ethv pbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(3,4-difluorobenzyl)oxy]benzoy
l}amino)ethyl]benzoate (step 1): 1H-NMR (DMSOd 6)
D8.61 (1H, d, J = 7.5 Hz), 7.76 (2H, d, J = 8.3 Hz),
7.64-7.23 (8H, m), 5.15 (2H, s), 5.02 (1H, dq, J =
7.5, 7.0 Hz), 1.31 (3H, d, J = 7.0 Hz)D MS (ESI) m/z
446 (M + H)+, 444 (M - H)". EXAMPLE 34
4-K1S)-1-H5-CHLORO-2-r2-(4-FLUOROPHENYL)
ETHOXYIBENZOYUAMINO)ETHYUBENZOI C ACIDSTEP 1. Methyl
4-r(1S)-1-((5-chloro-2-r2-f4-fluorophenvnethoxy1benzoy
l>amino)ethvnbenzoate To a stirred solution of methyl
4-{(1
S)-1-[(5~chloro~2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of example 8, 73 mg, 0.22 mmol),
2-(4-fIuorophenyl)ethanol (46 mg, 0.33 mmol) and
tributylphosphine (0.14 mL, 0.55 mmol) in
tetrahydrofuran (2 mL) was added
L/,L/,/V'L/'-tetramethylazodicarboxamide (95 mg, 0.55
mmol) at room temperature. After being stirred 3 days,
the reaction was quenched by the addition of sodium
bicarbonate aqueous solution (30 mL). The aqueous
layer was extracted with ethyl acetate (20 mL x 2) and
the combined organic layers were washed with brine,
dried (magnesium sulfate), and evaporated. The
remaining residue was purified by flush column
chromatography on silica gel eluting with hexane/ethyl
acetate (5/1) to afford a mixture (0.13 g) of the
title compound and 2-(4- fluorophenyl)ethanol as a
colorless oil: MS (ESI) m/z 456 (M + H)+. STEP 2.
4-r(1S)-1-((5-Chloro-2-r2-(4-fluorophenyl)ethoxylbenzo
yl}amino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
3 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[2-(4-fluorophenyI)ethoxy]benzo
yl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-d6) d
8.47 ( 1H, d, J = 7.6 Hz), 7.89 (2H, d , J = 8.1 Hz),
7.58 ( 1H, d, J = 2.6 Hz), 7.49 ( 1H, dd, J = 8.7, 2.6
Hz), 7.43 (2H, d, J = 8.1 Hz), 7.33-7.17 (3H, m),
7.13-7.02 (2H, m), 5.12 (1H, dq, J = 7.6, 6.9 Hz),
4.34 (2H, t, J = 6.6 Hz), 3.07 (2H, t , J = 6.6 Hz),
1.37 (3H, d, J 6.9 Hz); MS (ESI) m/z 442 (M + H)+, 440
(M - H)-. EXAMPLE 35
4-r(1S)-1-({5-CHLORO-2-r(2,4-DIFLUOROBENZYL)OXY1BENZOY
L}AMINO)ETHYLlBENZOI C ACID STEP 1. Methyl
4-f(1S)-1-({5-chloro-2-r(2.4-difluorobenzyl)oxy1benzoy
l)amino)ethv pbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 1-
(bromomethyl)-2,4-difluorobenzene: MS (ESI) m/z 460 (M
+ H)+, 458 (M - H) .STEP 2. 4-rf1
S)-1-a5-Chloro-2-r(2.4-difluorobenzyl)oxylbenzoyl}amin
o)ethyl1benzoic acid 



The title compound was prepared according to the
procedure described in step 6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(2,4-difluorobenzyl)oxy]benzoy
l}amino)ethyl]benzoate (step 1): 1H-NMR (DMSOd 6) .d
8.50 (1H, d, J = 7.7 Hz), 7.77 (2H, d, J = 8.4 Hz),
7.64 (1H, q, J = 6.6 Hz), 7.60- 7.50 (2H, m),
7.38-7.24 (4H 1 m), 7.13-7.04 (1H, m), 5.21 (2H, s),
5.05 (1H, dq, J = 7.7, 7.0 Hz), 1.27 (3H, d, J = 7.0
Hz); MS (ESI) m/z 446 (M + H)+, 444 (M - H) . EXAMPLE
36 4-l 1S)-1-"5-CHLORO-2-l
2-FLUOROBENZYL)OXYlBENZOYLlAMINO)ETHYL1BENZOIC ACID
STEP 1. Methyl
4-r(1S)-1-(|5-chloro-2-r(2-fluorobenzyl)oxy1benzoyl)am
ino)ethv pbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and 1-
(bromomethyl)-2-fluorobenzene: MS (ESI) m/z 442 (M +
H)+, 440 (M - H) . STEP 2. 4-IY1
5)-1-((5-Chloro-2-r(2-fluorobenzv
poxy1benzoyl)amino)ethyllbenzoic acid The title
compound was prepared according to the procedure
described in step 6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(2-fluorobenzyl)oxy]benzoyl}am
ino)ethyl]benzoate (step 1): 1H-NMR (DMSO-cfe) d
12.9-12.8 ( 1H, br.s), 8.53 (1H, d, J = 7.4 Hz), 7.79
(2H, d, J = 8.1 Hz), 7.67-7.51 (3H, m), 7.50-7.18 (6H,
m), 5.29 (2H, s), 5.08 (1H, dq, J = 7.4, 6.6 Hz), 1.28
(3H, d, J = 6.6 Hz); MS (ESI) m/z 428 (M + H)+, 426 (M
- H) . EXAMPLE 37 4-f(1 S)-I-(IS-CHLORO^-[O
S-DIFLUOROBENZYUOXYIBENZOYLIAMINO)ETHYLIBENZOIC ACID
STEP 1. Methyl
4-[(1S)-1-({5-chloro-2-r(3,5-difluorobenzyl)oxy1benzoy
l|amino)ethvnbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyI)amino]ethyl}benz
oate (step 4 of Example 8) and 1-
(bromomethyl)-3,5-difluorobenzene:MS (ESI) m/z 460 (M
+ H)+, 458 (M - H) . STEP 2. 4-1Y1 SH -(f
d-Chloro^-rfS. d-difluorobenzvhoxylbenzoyllaminotethy
pbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl 4-[(1 S)-1
-({5-chloro-2-[(3,5-difluorobenzyl)oxy]benzoyl}amino)e
thyl]benzoate (step 1) : 1H-NMR (DMSOd 8) d 12.9-12.8
(1H, br.s), 8.67 ( 1H, d, J = 7.6 Hz), 7.79 (2H, d, J
= 8.2 Hz), 7.60-7.48 (2H, m), 7.37 (2H, d , J = 8.2
Hz), 7.30-7.13 (4H, m), 5.20 (2H, s), 5.05 (1H, dq, J
= 7.6, 7.1 Hz), 1.34 (3H, d, J = 7.1 Hz); MS (ESI) m/z
446 (M + H)+, 444 (M - H)". EXAMPLE 38 4-f(1S)-1-f
[2-(BENZYLOXY)-S-CHLOROBENZOYLIAMINOIETHYL)BENZOIC
ACID STEP 1. 4-((1
S)-1-(r2-(Benzyloxy)-5-chlorobenzoyllamino}ethyl)be
pzoic acid The title compound was prepared according
to the two steps procedure described in step 1 of
Example 32 and step 6 of Example 8. Firstly, 4-{(1
S)-1 -[(5-chloro-2-
hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example
8) was benzylated by benzyl bromide. Next, the crude
product was hydrolyzed to the corresponding carboxylic
acid: 1H-NMR (DMSO-cfe) d 12.9-12.8 (1H, br.s), 8.61
(1H, d, J = 7.9 Hz), 7.78 (2H, d, J = 8.4 Hz),
7.62-7.46 (4H, m), 7.45-7.25 (6H, m), 5.20 (2H, s),
5.07 (1H, dq, J = 7.9, 6.9 Hz), 1.27 (3H, d, J = 6.9
Hz)D MS (ESI) m/z 410 (M + H)+, 408 (M - H) . EXAMPLE
39 4-K1 S>-1
4ff5-CHLORO-2-rf2-CHLOROBENm)OXYlPYRIDIN-3-
YLICARBONYDAMINOIETHYLJBENZOIC ACID STEP 1.
5-Chloro-2-r(2-chlorobenzyl)oxy1 picotinic acid The
title compound was prepared according to the procedure
described in step 1 of Example 9 from
2,5-dichloronicotinic acid and
(2-chlorophenyl)methanol: 



MS (ESI) m/z 298 (M + H)+, 296 (M - H)". STEP 2 .
Methyl 4-((1 SH -[(I
-chloro^-rte-chlorobenzvOoxylpyridin-S-yllcarbony
aminolethyllbe nzoateThe title compound was prepared
according to the procedure described in step 4 of
Example 8 from
5-chloro-2-[(2-chlorobenzyl)oxy]nicotinic acid (step
1) and methyl 4-[(1 S)-1-aminoethyl]benzoate
hydrochloride (step 3 of Example 8): 1H-NMR (CDCI3) .d
8.1 7 (1H, d, J = 2.8 Hz), 8.02-7.95 ( 1H, m), 7.91
(2H, d, J = 8.3 Hz), 7.43 ( 1H, dd, J = 8.8, 2.8 Hz),
7.30-7.07 (5H, m), 7.04 (1H, d, J = 8.6 Hz), 5.32-5.16
(3H, m), 3.91 (3H, s), 1.36 (3H, d, J = 7.0 Hz); MS
(ESI) m/z 459 (M + H)+, 457 (M - H)' . STEP 3. 4-1(1
S)-1-r((5-chloro-2-[(2-chlorobenzyl)oxy1pyridin-3-yl)c
arbonyl)amino1ethyl}benzoic acid The title compound
was prepared according to the procedure described in
step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(2-chlorobenzyl)oxy]pyridin-3-yl}c
arbonyl)amino]ethyl}benzoate (step 2): 1H-NMR (DMSO- a
) d 12.9-12.8 (1H, br.s), 8.70 (1H, d, J = 7.7 Hz),
8.41 (1H, dd, J = 2.8, 1.1 Hz), 8.08 ( 1H, dd, J =
2.8, 1.1 Hz), 7.76 (2H, d, J = 8.4 Hz), 7.64-7.58 (1H,
m), 7.56-7.50 (1H, m), 7.45-7.30 (4H, m), 5.52 (2H,
s), 5.12 (1H, dq, J = 7.7, 7.0 Hz), 1.36 (3H, d, J =
7.0 Hz); MS (ESI) m/z 445 (M + H)+, 443 (M - H)\
EXAMPLE 40 4-1(1 S)-I -r S-CHLORO^-r^-CHLOROBENZY
OXYIPYRIDIN-SYDCARBON YUAMINQlETH YUBENZO IC ACID STEP
1. 5-Chloro-2-r(4-chlorobenzyl)oxylnicotinic acid The
title compound was prepared according to the procedure
described in step 1 of Example 9 from
2,5-dichloronicotinic acid and
(4-chlorophenyl)methanol: MS (ESI) m/z 298 (M + H)+,
296 (M - H) . STEP 2. Methyl 4-((1
S)-1-r(f5-Chloro-2-r(4-chlorobenzyl)oxylpyridin-3-yl)c
arbonvnaminolethyl}benzoate The title compound was
prepared according to the procedure described in step
4 of Example 8 from
5-chloro-2-[(4-chlorobenzyl)oxy]nicotinic acid (step
1) and methyl 4-[(1S)-1-aminoethyl]benzoate
hydrochloride (step 3 of Example 8): 1H-NMR (CDCI3) d
8.49 (1H, d, J = 2.8 Hz), 8.23 (1H, d, J = 2.8 Hz),
8.18-8.08 (1H, m), 7.93 (2H, d, J = 8.4 Hz), 7.39-7.30
(4H, m), 7.20 (2H, d, J = 8.6 Hz), 5.42 (2H, s),
5.33-5.16 (1H, m), 3.93 (3H, s), 1.40 (3H, d, J = 7.0
Hz); MS (ESI) m/z 459 (M + H)+, 457 (M - H)".STEP 3.
4-(f1 S)-1-r((5-Chloro-2-r(4-chlorobenzyl
oxylpyridin-3-yl)carbonyl)amino1ethyl)benzoic acid The
title compound was prepared according to the procedure
described in step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(4-chlorobenzyl)oxy]pyridin-3-yl}c
arbonyl)amino]ethyl}benzoate (step 2): 1H-NMR (DMSO-Gf
) d 8.74 (1H, d, J = 7.3 Hz)1 8.40-8.36 ( 1H, m),
8.07-8.03 ( 1H, m), 7.82 (2H, d, J = 7.0 Hz), 7.52
(2H, d, J = 7.3 Hz), 7.44 (2H, d , J = 7.0 Hz), 7.37
(2H, d, J = 7.3 Hz), 5.42 (2H, s), 5.1 1 (1H, dq, J =
7.3, 7.0 Hz), 1.37 (3H, d, J = 7.0 Hz); MS (ESI) m/z
445 (M + H)+, 443 (M - H)". EXAMPLE 4 1
4-[(1S)-1-f{5-CHLORO-2-r(2-CYANOBENZY  OXY1BENZOY
AMINO)ETHYLlBENZOIC ACID STEP 1. Methyl
4-[(1S)-1-({5-chloro-2-rf2-cvanobenzyl)oxy1benzoyllami
no)ethyllbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 2-
(bromomethyl)benznitrile: 1H-NMR (CDCI3) d 8.13 (1H,
d, J = 2.8 Hz), 7.92-7.80 (3H, m), 7.74-7.68 (1H, m),
7.65 -7.46 (3H, m), 7.42 (1H, dd, J =2.8, 8.8 Hz),
7.21 (2H, d, J = 8.3 Hz), 7.04 (1H, d, J = 8.8 Hz),
5.36-5.22 (3H, m), 3.91 (3H, s), 1.37 (3H, d, J = 7.0
Hz). STEP 2.
4-r(1S)-1-({5-Chloro-2-r(2-cvanobenzv0oxy1benzoyl}amin
o)ethv pbenzoic acid 



The title compound was prepared according to the
procedure described in step 6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(2-cyanobenzyl)oxy]benzoyl}ami
no)ethyl]benzoate (step 1): 1H-NMR (CDCI3) .d 8.14
(1H, d, J = 2.8 Hz), 7.93 (2H, d, J = 8.2 Hz), 7.86
(1H, d, J = 7.3 Hz)17.72 (1H, d, J = 7.7 Hz),
7.67-7.48 (3H, m), 7.43 ( 1H, dd, J = 2.8, 8.7 Hz),
7.27 (2H, d, J = 8.2 Hz), 7.05 ( 1H, d, J = 8.7 Hz),
5.39-5.22 (3H, m), 1.39 (3H, d, J = 6.9 Hz); MS (ESI)
m/z 435 (M + H)+, 433 (M - H)". EXAMPLE 42 4-I 1S
-((5-CHLORO-2-r2-(TETRAHYDRO-2H-PYRAN-4- Y
ETHOXYIBENZOYDAMINOETHYLlBENZOI C ACIDSTEP 1. Methyl
4-IY1 SV1-ff5-chloro-2-r2-(tetrahvdro-2/
-y-pyran-4-yl)ethoxylbenzoyl}amino)ethyllbenzoate The
title compound was prepared according to the procedure
described in step 5 of Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and 2-
(tetrahydro-2/-/-pyran-4-yl)ethanol: 1H-NMR (CDCI 3) .
8.23 (1H, d, J = 7.4 Hz), 8.17 (1H, d, J = 2.8 Hz),
8.02 (2H, d, J = 8.4 Hz), 7.44 (2H, d, J = 8.4 Hz),
7.37 ( 1H, dd, J = 8.9, 2.8 Hz), 6.90 ( 1H, d, J = 8.9
Hz), 5.37 ( 1H, dq, J = 7.4, 7.1 Hz), 4.14 (2H, t , J
= 6.4 Hz), 3.98-3.88 (2H, m), 3.91 (3H, s), 3.38-3.22
(2H, m), 1.80-1 .20 (7H, m), 1.59 (3H, d, J = 7.1 Hz);
MS (ESI) m/z 446 (M + H)+, 444 (M - H)". STEP 2 .
4-IY1
5)-1-(f5-Chloro-2-r2-(tetrahvdro-2/-/-Dyran-4-yl)ethox
ylbenzoyl)amino)ethvnbenzoic acid The title compound
was prepared according to the procedure described in
step 6 of Example 8 from methyl 4-[(1 S)-1
-({5-chloro-2-[2-(tetrahydro-2H-pyran-4-yl)ethoxy]benz
oyl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-cfe)
.d 12.86 (1H, br.s), 8.58 (1H, d, J = 7.3 Hz), 7.92
(2H, d, J = 8.3 Hz), 7.58 (1H, d, J = 2.8 Hz), 7.52
(2H, d, J = 8.4 Hz), 7.49 (1H, dd, J = 8.8, 2.8 Hz),
7.19 (1H, d, J = 8.8 Hz), 5.16 (1H, dq, J = 7.3, 7.0
Hz), 4.12 (2H, t, J = 5.7 Hz), 3.84-3.73 (2H, m),
3.25-3.10 (2H, m), 1.70-1.44 (5H, m), 1.47 (3H, d, J =
7.0 Hz), 1.26-1 .06 (2H, m); MS (ESI) m/z 432 (M + H)
, 430 (M - H)". EXAMPLE 43 44(1 S)-1-
a5-CHLORO-2-f(3-FLUOROBENZYUOXY1BENZOYL>AMINO)ETHYLlBE
NZOIC ACID STEP 1. Methyl 4-r
S)-1-({5-chloro-2-r(3-fluorobenzyl)oxy1benzoyl)amino)e
thyllbenzoate The title compound was prepared
according to the procedure described in step 1 of
Example 32 from
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)ami
po]ethyl}benzoate (step 4 of Example 8) and 1-
(bromomethyl)-3-fluorobenzene: 1H-NMR (CDCI 3) d 8.19
(1H, d, J = 2.8 Hz), 8.16-8.05 (1H, m), 7.91 (2H, d, J
= 8.3 Hz), 7.46-7.33 (2H, m), 7.24-7.04 (5H, m), 7.00
(1H, d, J = 8.6 Hz), 5.33-5.17 (1H, m), 5.11 (2H, s),
3.91 (3H, s), 1.33 (3H, d, J = 7.0 Hz);MS (ESI) m/z
442 (M + H) , 440 (M - H)". STEP 2.
4-r(1S)-1-((5-Chloro-2-r(3-fluorobenzyl)oxy1benzoyl)am
ino)ethvnbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl 4-[(1 S)-1 -({5-chloro-2-[(3-f
luorobenzyl)oxy]benzoyl}amino)ethyl]benzoate (step 1):
1H-NMR (CDCI3) d 8.25-8.05 (2H, m), 7.97 (2H, d, J =
8.4 Hz), 7.47-7.33 (2H, m), 7.33-7.06 (5H, m), 7.01
(1H, d, J = 9.0 Hz), 5.40-5.20 (1H, m), 5.12 (2H, s),
1.33 (3H, d, J = 7.0 Hz); MS (ESI) m/z 428 (M + H) ,
426 (M - H) . EXAMPLE 44 4-f(1S)-1-
5-CHLORO-2-[(5-METHYLISOXAZOL-3-
YL)METHOXY1BENZOYL>AMINO)ETHYUBENZQIC ACID STEP 1.
Methyl 4-[(1
S)-1-({5-chloro-2-r(5-methylisoxazol-3-yl)methoxylbenz
oyllamino)ethyllbenzoate The title compound was
prepared according to the procedure described in step
1 of Example 32 from
4-{(1S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benz
oate (step 4 of Example 8) and 3-
(chloromethyl)-5-methylisoxazole: 



1H-NMR (DMSO-ds) d 8.35 (1H, d, J = 7.3 Hz), 8.19 (1H,
d, J = 2.8 Hz), 7.98 (2H, d, J = 8.4 Hz), 7.45- 7.37
(3H, m), 6.99 (1H, d, J = 8.8 Hz), 5.95 ( 1H, s), 5.35
( 1H, dq, J = 7.3, 7.0 Hz), 5.21 (2H, s), 3.90 (3H,
s), 2.43 (3H, s), 1.54 (3H, d, J = 7.0 Hz") STEP 2.
4-I
1S^-1-(f5-Chloro-2-r(5-methylisoxazol-3-yl)methoxylben
zoyl)amino)ethvnbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(5-methylisoxazol-3-yl)methoxy
]benzoyl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-
db) d 13.0-12.8 (1H, br), 8.74 (1H, d, J = 7.5 Hz),
7.84 (2H, d, J = 8.3 Hz), 7.60 (1H, d, J = 2.8 Hz),
7.55 ( 1H, dd, J = 8.8, 2.8 Hz), 7.43 (2H, d, J = 8.3
Hz), 7.32 ( 1H, d, J = 8.8 Hz), 6.28 ( 1H, s), 5.28
(2H, s), 5.15 (1H, dq, J = 7.5, 7.0 Hz), 2.40 (3H, s),
1.40 (3H, d, J = 7.0 Hz); MS (ESI) m/z 415 (M + H)+,
413 (M - H) . EXAMPLE 45
4-[(1S)-1-((5-CHLORO-2-r(4-CHLORO-2-FLUOROBENZY
OXY1BENZOYL)AMINO)ETHYLlBE NZOICSTEP 1. Methyl 4-R1
S)-1-((5-chloro-2-r(4-chloro-2-{luorobenzyl)oxy1benzoy
l)amino)ethyl1benzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (4-
chloro-2-fluorophenyl)methanol: 1H-NMR (CDCI3) d 8.17
(1H, d, J = 2.8 Hz), 8.03-7.95 (1H 1 m), 7.92 (2H, d,
J = 8.3 Hz), 7.46-7.07 (6H, m), 7.02 (1H, d, J = 8.6
Hz), 5.32-5.17 (1H, m), 5.15 (2H, s), 3.92 (3H, s),
1.37 (3H, d, J =7.0 Hz") STEP 2.
4-[(1SV1-({5-Chloro-2-r(4-chloro-2-fluorobenzyl)oxylbe
nzoyllamino)ethvHbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl
4-[(1S)-1-({5-chloro-2-[(4-chloro-2-fluorobenzyl)oxy]b
enzoyl}amino)ethyl]benzoate (step 1): 1H-NMR
(DMSO-cfe) . 8.54 (1H, d, J = 7.5 Hz), 7.80 (2H, d, J
= 8.1 Hz), 7.65-7.50 (4H, m), 7.37-7.28 (4H, m), 5.25
(2H, s), 5.08 (1H, dq, J = 7.5, 6.8 Hz), 1.36 (3H, d,
J = 6.8 Hz); MS (ESI) m/z 462 (M + H)+, 460 (M - H)".
EXAMPLE 46 4-r
S)-1-((5-CHLORO-2-r(2-CHLORO-4-FLUOROBENZYL)OXYlBENZOY
AMINO)ETHYLlBENZOIC ACID STEP 1. Methyl 4-IY1 S)-1
-({5-chloro-2-r(2-chloro-4-fluorobenzyl)oxylbenzoyl)am
ino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1 S)-1
-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (2-
chloro-4-fluorophenyl)methanoI: 1H-NMR (CDCI 3) 6 8.16
(1H, d, J =2.8 Hz), 8.10-7.98 (1H, m), 7.89 (2H, d, J
= 8.3 Hz), 7.48-7.36 (2H, m), 7.24-7.10 (3H, m),
7.08-6.95 (2H, m), 5.32-5.10 (3H, m), 3.92 (3H, s),
1.34 (3H, d, J = 7.0 Hz); MS (ESI) m/z 476 (M + H)+,
474 (M - H)". STEP 2.
4-[(1S)-1-({5-Chloro-2-r(2-chloro-4-fluorobenzyl)oxylb
enzoyl}amino)ethyl1benzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl 4-[(1 S)-1
-({5-chloro-2-[(2-chloro-4-fluorobenzyl)oxy]benzoyl}am
ino)ethyl]benzoate (step 1): 1H-NMR (DMSO-CZ6) d 8.49
(1H, d, J = 7.5 Hz), 7.83-7.65 (3H, m), 7.64-7.50 (3H,
m), 7.42-7.20 (4H, m), 5.25 (2H, s), 5.08 (1H, dq, J =
7.5, 6.8 Hz), 1.28 (3H, d, J = 6.8 Hz); MS (ESI) m/z
462 (M + H)+, 460 (M - H)' . EXAMPLE 47 4-K1 SVI-
S-CHLORO^-rO-CHLOROPYRIDIN^-Y  METHOXYIBENZOY
AMINO^ETHYLlBENZOICACID STEP 1. Methyl 44(1 5)-1
-((5-chloro-2-r(3-chloroDyridin-2-yl)methoxy1benzoyl)a
mino)ethyllbenzoate The title compound was prepared
according to the procedure described in step 5 of
Example 8 from methyl 4-{(1
S)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and (3-
chloropyridin-2-yl)methanol: MS (ESI) m/z 459 (M +
H)+, 457 (M - H)' . STEP 2. 44(1
S)-1-((5-Chloro-2-[(3-chloropyridin-2-yl)methoxy1benzo
yl)amino)ethyllbenzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 



from methyl
4-[(1S)-1-({5-chloro-2-[(3-chloropyridin-2-yl)methoxy]
benzoyl}amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-d
6) d 9.26 ( 1H, d, J = 7.7 Hz), 8.48 (1H, d, J = 4.4
Hz), 8.05 ( 1H, d, J = 8.1 Hz), 7.87- 7.73 (3H, m),
7.59 (1H, dd, J = 8.8, 2.8 Hz), 7.52-7.36 (4H, m),
5.55 (2H, s), 5.24 (1 H, dq, J = 7.7, 6.8 Hz), 1.45
(3H, d, J = 6.8 Hz); MS (ESI) m/z 445 (M + H)+, 443 (M
- H)' . EXAMPLE 48
4-((1SV1-[(f5-CHLORO-2-r(2-CHLOROBENZY (METHY
AMINOlPYRIDIN-3- YLlCARBONY  AMINOIETHYLlBENZOIC ACID
STEP 1. Methyl 4-1(1
5H4({5-chloro-24(2-chlorobenzyl)(r
tiethv0amino1pyridin-3- vDcarbonvDaminolethyllbenzoate
The title compound was prepared according to the
procedure described in step 2 of Example 16 from
methyl 4-{(1 S)-1
-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin-3-
yl}carbonyl)amino]ethyl}benzoate (step 1 of Example
16) and (2-chlorobenzyl)methylamine: 1H-NMR (CDCI3) d
8.54 (1H, d, J = 8.1 Hz), 8.30 (1H, d, J = 2.7 Hz),
8.1 8 ( 1H, d, J = 2.7 Hz), 7.88 (2H, J = 8.3 Hz),
7.46-7.16 (6H, m), 5.38-5.25 (1H, m), 4.55 (1H, d, J =
13.6 Hz), 4.40 (1H, d, J = 13.6 Hz), 3.90 (3H, S),
2.53 (3H, s), 1.47 (3H, d, J = 7.2 Hz). STEP 2. 4-f (
1 S)-1
-r(l5-Chloro-2-r(2-chlorobenzyl)(methyl)aminolpyridin-
3-yl)carbonyl)aminolethyl)benzoic acid The title
compound was prepared according to the procedure
described in step 6 of Example 8from ethyl 4-{(1
S)-1-[({5-chloro-2-[(2-chlorobenzyl)(methyl)amino]pyri
din-3- y|}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) d 8.59 ( 1H, d, J = 8.1 Hz), 8.31 ( 1H,
d, J = 2.8 Hz), 8.19 ( 1H, d, J = 2.8 Hz), 7.93 (2H, J
= 8.3 Hz), 7.43-7.36 (1H, m), 7.34-7.18 (5H, m),
5.40-5.25 (1H, m), 4.54 (1H, d, J = 13.5 Hz), 4.42
(1H, d, J = 13.5 Hz), 2.55 (3H, s), 1.48 (3H, d, J =
7.0 Hz); MS (ESI) m/z 458 (M + H) , 456 (M - H)' .
EXAMPLE 49
4-((1S)-1-fr5-CHLORO-2-(TETRAHYDROFURAN-2-YLMETHOXY)BE
NZOYLlAMINO)ETHY  BENZOIC ACID STEP 1. Methyl 4-((1
SV1-(r5-chloro-2-(tetrahvdrofuran-2-ylmethoxy)benzov
panriipotethyl)benzoate The title compound was
prepared according to the procedure described in step
5 of Example 8 from methyl 4-{(1 S)-1
-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate
(step 4 of Example 8) and
tetrahydrofuran-2-ylmethanol: 1H-NMR (CDCI3) d
8.74-8.60 (1H, m), 8.15-8.11 (1H, m), 8.01 and 7.99
(total 2H, each d, J = 8.3 Hz), 7.50 and 7.48 (total
2H, each d, J = 8.3 Hz), 7.35 (1H, dd, J = 8.8, 2.8
Hz), 6.89 and 6.87 (total 1H, each d, J = 8.8 Hz),
5.38 (1H, dq, J = 7.9, 7.0 Hz), 4.36-4.18 (2H, m),
3.94-3.70 (3H, m), 3.90 and 3.89 (total 3H, each s),
2.14-1.86 (3H, m), 1.70-1.55 (1H, m), 1.57 and 1.56
(total 3H, each d, J = 7.0 Hz); MS (ESI) m/z 418 (M +
H)+, 416 (M - H) . STEP 2.
4-((1S)-1-{[5-Chloro-2-(tetrahvdrofuran-2-ylmethoxy)be
nzovnamino)ethyl)benzoic acid The title compound was
prepared according to the procedure described in step
6 of Example 8 from methyl 4-((1
S)-1-{[5-chloro-2-(tetrahydrofuran-2-ylmethoxy)benzoyl
]amino}ethyl)benzoate (step 1): 1H-NMR (DMSO-d 6) d
8.82-8.72 (1H, m), 7.91 and 7.90 (total 2H, each d, J
= 8.3 Hz), 7.68 (1H, d, J = 2.8 Hz), 7.60-7.46 (3H,
m), 7.23 and 7.22 (total 1H, each d, J = 8.8 Hz),
5.28-5.10 (1H, m), 4.32-4.16 (2H, m), 4.03-3.92 (1H,
m), 3.83-3.60 (2H, m), 2.05-1.76 (3H, m), 1.70-1.55
(1H, m), 1.46 and 1.45 (total 3H, each d, J = 6.9 Hz);
MS (ESI) m/z 404 (M + H)+, 402 (M - H)". EXAMPLE SO
4-((1S)-1-r 5-CHLORO-2-rf2-FLUOROBENZY  (METHY
AMINO1PYRIDIN-3- YLICARBONYIJAMINOIETHYLIBENZOI C
ACIDSTEP 1. Methyl
4-U1S)-1-r"5-chloro-2-[(2-chlorobenzyl)(methyl)aminoby
ridin-3- vDcarbonvDaminoiethyllbenzoate 



A mixture of methyl
4-((1S)-1-{[(2,5-dichloropyridin-3-yl)carbonyl]amino}e
thyl)benzoate, (step 1 of Example 16, 204 mg, 0.58
mmol), (2-fluorobenzyl)methylamine (264 mg, 1.9 mmol),
and diisoprpylethylamine (167 mg, 1.3 mmol) in
dimethyl sulfoxide (5 ml_) was heated at 150 0C in an
oil bath for 24 hours. The reaction mixture was poured
into water and the aqueous mixture was extracted with
ethyl acetate. The organic extracts were washed with
brine, dried (sodium sulfate), and concentrated. The
residue was purified by flash column chromatography on
silica gel eluting with hexane/ethyl acetate (4/1 to
2/1) to afford 222 mg (86%) of the title compound:
1H-NMR (CDCI3) d 8.98 ( 1H, d, J = 7.9 Hz), 8.30 ( 1H,
d, J = 2.6 Hz), 8.20 ( 1H, d, J = 2.6 Hz), 7.93 (2H,
d, J = 8.3 Hz), 7.33 (2H, d, J = 8.3 Hz), 7.40 -7.14
(2H, m), 7.12-6.96 (2H, m), 5.40-5.20 (1H, m), 4.41
(2H, s), 3.89 (3H, s), 2.57 (3H, s), 1.49 (3H, d, J =
7.0 Hz). STEP 2.
4-f(1S)-1-r({5-Chloro-2-f(2-fluorobenzyl)(methyl)amino
1pyridin-3-yl}carbonyl)amino1ethyl}benzoic acid The
title compound was prepared according to the procedure
described in step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(2-chlorobenzyl)(methyl)amino]pyri
din-3- yl}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) d 9.08 (1H, d, J = 7.5 Hz), 8.33 (1H,
d, J = 2.8 Hz), 8.25 ( 1H, d, J = 2.8 Hz), 8.00 (2H,
d, J = 8.3 Hz), 7.37 (2H, d, J = 8.3 Hz), 7.35- 7.19
(2H, m), 7.12-6.99 (2H, m), 5.40-5.25 (1H, m), 4.43
(2H, s), 2.60 (3H, s), 1.51 (3H, d, J = 7.0 Hz); MS
(ESI) m/z 442 (M + H)+, 440 (M - H)". EXAMPLE 5 1
4-f(1S)-1-r((5-CHLQRO-2-r(4-CHLOROBENZY  (METHY
AMINOlPYRIDIN-3- YLiCARBONYL)AMINOIETHYUBENZOIC ACID
STEP 1. Methyl
4-{(1S)-1-r((5-chloro-2-r(4-chlorobenzyl)(methyl)amino
lpyridin-3- vDcarbonvDami poiethyllbenzoate The title
compound was prepared according to the procedure
described in step 1 of Example 50 from methyl 4-{(1
S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin
-3-yl}carbonyl)amino]ethyl}benzoate (step 1 of Example
16) and (4-chlorobenzyl)methylamine: 1H-NMR (CDCi 3) d
8.69 (1H, d, J = 7.7 Hz), 8.27 (1H, d, J = 2.6 Hz),
8.16 (1H, d, J = 2.6 Hz), 7.98 (2H, d, J 8.4 Hz), 7.35
(2H, d, J = 8.4 Hz), 7.21 (2H, d, J = 8.4 Hz), 7.06
(2H, d, J = 8.4 Hz), 5.37-5.23 (1H, m), 4.34-4.29 (2H,
brs), 3.91 (3H, s), 2.59 (3H, s), 1.53 (3H, d, J = 7.0
Hz). STEP 2. 4-1(1
S)-1-r((5-chloro-2-r(4-chlorobenzyl)(methyl)amino1pyri
din-3-yl|carbonyl)aminolethyl}benzoic acid The title
compound was prepared according to the procedure
described in step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(4-chlorobenzyl)(methyl)amino]pyri
din-3- yl}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) d 8.78 (1H, d, J = 7.7 Hz), 8.31 (1H,
d, J = 2.6 Hz), 8.22 (1H, d, J = 2.6 Hz), 8.06 (2H, d,
J = 8.2 Hz), 7.39 (2H, d, J = 8.2 Hz), 7.24 (2H, d, J
= 8.3 Hz), 7.09 (2H, d, J = 8.3 Hz), 5.37-5.27 (1H,
m), 4.33 (2H, s), 2.62 (3H, s), 1.55 (3H, d, J = 7.0
Hz); MS (ESI) m/z 458 (M + H)+, 456 (M - H) . EXAMPLE
52 4-1(1 S -i-r -CHLORO^-rP-CHLOROBENZYLKMETHY
AMINOlPYRIDIN-SY CARBQNY  AMINOlETHYDBENZOIC ACID STEP
1. Methyl
4-{(1S)-1-r((5-chloro-2-r(3-chlorobenzyl)(methyl)amino
lpyridin-3- vHcarbonvDaminolethyllbenzoate The title
compound was prepared according to the procedure
described in step 1 of Example 50 from methyl 4-{(1
S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin
-3- yl}carbonyl)amino]ethyl}benzoate (step 1 of
Example 16) and (3-chlorobenzyl)methylamine: 1H-NMR
(CDCI3) d 8.67 (1H, d, J = 7.7 Hz), 8.28 (1H, d, J =
2.6 Hz), 8.17 (1H, d, J = 2.6 Hz), 7.96 (2H, d, J =
8.3 Hz), 7.35 (2H, d, J = 8.3 Hz), 7.29-7.16 (3H, m),
7.05 ( 1H, d, J = 7.3 Hz), 5.40-5.24 ( 1H, m), 4.38 



(1H, d, J = 14.1 Hz), 4.31 ( 1H, d, J = 14.1 Hz), 3.90
(3H, s), 2.58 (3H, s), 1.53 (3H, d, J = 7.0 Hz). STEP
2. 4-f (1 S)-1
-r(l5-Chloro-2-[(3-chlorobenzyl)(methyl)amino1pyridin-
3-yl)carbonyl)amino1ethyl)benzoic acid The title
compound was prepared according to the procedure
described in step 6 of Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(3-chlorobenzyl)(methyl)amino]pyri
din-3- yl}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) d 8.76 ( 1H, d, J = 7.9 Hz), 8.31 (1H,
d, J = 2.6 Hz), 8.22 ( 1H, d, J = 2.6 Hz), 8.04 (2H,
d,J = 8.3 Hz), 7.40 (2H, d, J = 8.3 Hz), 7.32-7.18
(3H, m), 7.07 (1H, d, J = 7.2 Hz), 5.39-5.26 (1H, m),
4.39 (1H, d, J = 14.3 Hz), 4.34 (1H, d, J = 14.3 Hz),
2.60 (3H, s), 1.55 (3H, d, J = 6.8 Hz); MS (ESI) m/z
458 (M + H)+, 456 (M - H) . EXAMPLE 53
4-((1S)-1-r((5-CHLORO-2-r(3-FLUOROBENZY
(METHYUAMlNOlPYRIDIN-3- YUCARBONYLVMINOIETHYLIBENZOIC
ACID STEP 1. Methyl 4-1(1
S)-1-r((5-chloro-2-r(3-fluorobenzyl)(methyl)aminolpyri
din-3- vDcarbonvDaminolethvDbenzoate The title
compound was prepared according to the procedure
described in step 1 of Example 50 from methyl 4-{(1
S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin
-3- yl}carbonyl)amino]ethyl}benzoate (step 1 of
Example 16) and (3-fluorobenzyl)methylamine: 1H-NMR
(CDCI3) .58.67(1 H, d, J = 7.6 Hz), 8.29 (1H, d, J =
2.3 Hz), 8.20-8.15 (1H, m), 7.98 (2H, d, J = 8.2 Hz),
7.36 (2H, d, J = 8.2 Hz), 7.24 (1H, dd, J = 7.4, 13.8
Hz), 7.03-6.86 (3H, m), 5.40-5.25 (1H, m), DD (1H, d,
J = 14.3 Hz), 4.34 (1H, d, J = 14.3 Hz), 3.90 (3H, s),
2.60 (3H, s), 1.53 (3H, d, J = 6.9 Hz). STEP 2. 4-f (
1 S)-1 -r(f5-Chioro-2-f(3-f
luorobenzvDfmethvDaminolpyridin-S-yllcarbonvDaminoieth
yllbenzoic acid The title compound was prepared
according to the procedure described in step 6 of
Example 8 from methyl 4-{(1
S)-1-[({5-chloro-2-[(3-fluorobenzyl)(methyl)amino]pyri
din-3- yl}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) d 8.76 ( 1H, d, J = 8.1 Hz), 8.31 (1H,
d, J = 2.6 Hz), 8.21 (1H, d, J = 2.6 Hz), 8.04 (2H, d,
J = 8.3 Hz), 7.39 (2H, d, J = 8.3 Hz), 7.32-7.20 ( 1H,
m), 7.03-6.88 (3H, m), 5.40-5.28 ( 1H, m), 4.37 (2H,
s), 2.62 (3H, s), 1.55 (3H, d, J = 7.0 Hz); MS (ESI)
m/z 442 (M + H)+, 440 (M - H)". EXAMPLE 54
4-{(1S)-1-r((5-CHLORO-2-rf4-FLUOROBENZYL)(METHYUAMINOl
PYRIDIN-3- YDCARBONYDAMINOIETHYDBENZOIC ACIDSTEP 1.
Methyl
44(1S)-1-r(f5-chloro-2-r(4-fluorobenzylKmethvnamino1py
ridin-3- vDcarbonvOaminol bthvDbenzoate The title
compound was prepared according to the procedure
described in step 1 of Example 50 from methyl 4-{(1
S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin
-3- yl}carbonyl)amino]ethyl}benzoate (step 1 of
Example 16) and (4-fluorobenzyl)methylamine: 1H-NMR
(CDCI3) d 8.99 (1H, d, J = 7.9 Hz), 8.30 (1H, d, J =
2.6 Hz), 8.21 ( 1H, d, J = 2.6 Hz), 7.93 (2H, d, J 8.3
Hz), 7.33 (2H, d, J = 8.3 Hz), 7.30-7.16 (2H, m),
7.10-6.96 (2H, m), 5.40-5.20 (1H, m), 4.41 (2H, s),
3.89 (3H, s), 2.57 (3H, s), 1.49 (3H, d, J = 7.0 Hz).
STEP 2 .
4-f(1S)-1-r((5-Chloro-2-F(4-fluorobenzyl)(methv
amino1pyridin-3-yl)carbony])aminolethyljbenzoic acid
The title compound was prepared according to the
procedure described in step 6 of Example 8 from methyl
4-{(1
S)-1-[({5-chloro-2-[(4-fluorobenzyl)(methyl)amino]pyri
din-3- yl}carbonyl)amino]ethyl}benzoate (step 1):
1H-NMR (CDCI3) 8.89 (1H, d, J = 7.5 Hz), 8.32 (1H, d,
J = 2.6 Hz), 8.23 (1H, d, J = 2.6 Hz), 8.05 (2H, d, J
= 8.1 Hz), 7.38 (2H, d, J = 8.3 Hz), 7.18-7.08 (2H,
m), 7.02-6.90 (2H, m), 5.38-5.26 (1H, m), 4.33 (2H,
s), 2.61 (3H, s), 1.54 (3H, d, J = 7.0 Hz); MS (ESI)
m/z 442 (M + H)+, 440 (M - H) . 



Experimental Example cAMP assay in human EP4
transfectant were conducted using the method described
above. The results of these studies are summarized in
Table 1. Table 1. Results of cAMP assay in human EP4
transfectant.SUBSTITUTED MORPHOLINE COMPOUNDS FOR THE
TREATMENT OF CENTRAL NERVOUS SYSTEM DISORDERS This
invention relates to materials and methods of
preventing or treating central nervous system disorder
or condition and in particular a method of treating or
preventing attention deficit hyperactivity disorder
("ADHD") by administering a compound that inhibits the
reuptake of norepinephrine. Such compounds are also
referred to in the literature as selective
norepinephrine reuptake inhibitors (NRIs). BACKGROUND
OF THE INVENTION Attention deficit hyperactivity
disorder (ADHD) has an estimated incidence in school
age children of 3-5%, and is characterized by the core
symptoms of hyperactivity, impulsivity, and/or
inattention. The attentional symptoms of ADHD can be
successfully treated with psychomotor stimulants such
as methylphenidate (Ritalin). Clonidine, an a2-
adrenoceptor agonist, treats the aggressive and
oppositional symptoms. There is a potential for
significant side effects with both methylphenidate and
clonidine, making it important to identify other drugs
that have similar or better efficacy with reduced side
effects and abuse liability. ADHD is one of the most
common childhood psychiatric disorders and appears to
be a common, often under recognized, psychiatric
disease in adults as well (T. Spencer, et al., J Clin
Psychiatry, 1998, 59(Suppl. 7), 759-768). This
disorder, which begins in childhood, may be followed
by a lifelong expression of symptoms (e.g.,
inattention and/or impulsivity) (JB. Schweitzer, et
al., Med Clin North Am, May 2001, 85:3, 757-777). ADHD
may change its manifestations as it develops from
preschool through adult life (DP. Cantwell, J Am Acad
Child Adolesc Psychiatry, Aug. 1996, 35(8), 978-987;
J. Elia, et al. N Eng J Med, Mar. 1999, 340(10),
780-788; EE. Nolan, et al., J Am Acad Child Adolesc
Psychaitry, Feb. 2001 , 40(2), 241 -249). The
diagnosis of ADHD is based on clinical evaluation (M.
Dulcan, et al. M1J Am Acad Child Adolesc Psychaitry,
Oct. 1997, 36(10 Suppl), 85S-121S; National Institutes
of Health, 1998). "The essential feature of ADHD is a
persistent pattern of inattention and/or
hyperactivity-impulsivity that is more frequent and
severe than is typically observed in individuals at a
comparative level of development" (Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV),
American Psychiatric Association, Washington, D.C.,
1994). In order to be diagnosed with ADHD, patients
must demonstrate symptoms of ADHD that cause
impairment before the age of seven years, and symptoms
must have been ongoingfor longer than six months in at
least two settings (e.g., school [or work] and home).
(See DSM-IV). Several NRl compounds are known.
Atomoxetine, an NRI, is now commercially available
(Strattera(r), EIi Lilly) and is beginning to be used
extensively for the clinical treatment of ADHD in both
children and adults. Atomoxetine represents a
non-stimulant treatment for ADHD. The number of
treated ADHD patients is expected to increase as a
result of the introduction of atomoxetine and enhanced
educational initiatives. Accordingly, there is an
ongoing need for ADHD treatments that provide more
efficacy than those treatments currently available.
SUMMARY OF THE INVENTION The present invention relates
to compounds of the formula I and pharmaceutically
acceptable salts or derivatives thereof, wherein: A is
O or S; 



X is aryl, a heterocycle, benzofused bicyclic, -Ci-C
10alkyl, -C2-C8alkenyl, -C5 -Cbcycloalkenyl, -(CH2)
C3-C9 cycloalkyl, fused cycloalkyl, H, SCF3, hydroxy
-C1-C6 alkyl, -CrC 6alkoxy, -CrCealkoxyCrCealkoxy,
-(CH2)nS-CrC 6alkyl, -(CH2)nSO2-Ci-C 6alkyl; wherein
each group is optionally substituted by one or more
substituents independently selected from -C1-C6 alkyl,
-Cs-Cbcycloalkyl, -C1-C6 alkoxy, aryl, heterocycle,
OH, halo, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F,
-0(CHz) nCF3, -CN, -CONH2, -CON(H)Cr C6alkyl, -CON(Cr
C6alkyl)2, hydroxy- Ci-C 6alkyl, -C,-C4alkoxy, -SCF3,
SO2, -C1-C4alkyl-S-C1-C4alkyl, -CrC 4alkyl-S-,
-CrC^lkylNR'R", NR'R", with the proviso that when X is
phenyl, substituted phenyl, C1-C4 unsubstituted alkyl,
halo-substituted C1-C4 alkyl, unsubstituted C3-C8
cycloalkyl, or halo-substituted C3-C8 cycloalkyl, then
* and @are either (R1S) or (S1R); R1-R5 are
independently selected from is H, -C1-C6 alkyl, aryl,
-C3-C8cycloalkyl, -C1-C6 alkenyl, -C5-C8 cycloalkenyl,
-(CH2)nC3-C8 cycloalkyl, -C1-C6 alkoxy, -O-aryl,
heterocycle, SO2, OH, halo, -CF3, -CHF2, -CH2F, -OCF3,
-OCHF2,-OCH2F, -O(CH 2)nCF3, -CN, -CONH2, -CON(H)C r
C6alkyl, -CON(C r C6all<yl)2 hydroxy- Cr C6alkyl, -Cr
C4alkoxyCrC 6alkyl, -SCF3, -Cr C6alkyl-SO2,
-C1-C4alkyl-S-C 1-C4alkyl, -Cr C4aIkyl-S-,
C^alkylNR'R", and NR'R", and when two of the groups
R1-R5 are attached to the ring can form a benzofused
bicyclic ring comprising a phenyl group fused to a 5
or 6 membered carbocyclic ring or a phenyl group fused
to a 5 or 6 membered heterocyclic group containing at
least one of N, O, or S heteroatom and wherein each of
the groups -C1-C6 alkyl, aryl, -Cs-Cscycloalkyl,
-C2-C8alkenyl, -C5- C8cycloalkenyl, -C1-C6 alkoxy,
heterocycle may be optionally substituted by one or
more of the following groups: aryl, heterocycle, OH,
halo, -CF3, -CHF2, -CH2F, -OCF3, -OCHF 2, -OCH2F,
-O(CH 2)nCF3, -CN, -CONH 2, -CON(H)C r C6alkyl, -CON(C
r C6alkyl)2, hydroxy -CrC 6alkyi, Cr C6alkoxy, Cr
C6alkyl, -SCF3, -Cr C6alkylSq 2, -C1-C4^yI-S-C 1
-C4alkyl, -CrC 4alkyl-S-, -Cr C4alkylNR'R", and NR'R";
R' and R" are independently C^Cealkyl or H; n is 1 to
5; * denotes a first chiral center; and @denotes a
second chiral center. An additional aspect of this
invention relates to compounds of the formula I
wherein R1 is Cr C6alkyl, halogen, OH, -CN, -SCrC
6alkyl, -CH2OC1 -C6alkyl, C3-C8cycloalkyl,
C1-C6BIkOXy, phenyl, substituted phenyl, or pyridyl. A
further aspect of the invention relates to compounds
wherein R1 is -C1- C6alkoxy, F, -CrC 6alkyl, or -CN.
Other aspects relate to compounds wherein R3, R4, and
R5 are not ali substituted at the same time. Yet a
further aspect of the invention relates to compounds
wherein at least two of R3, R4, and R5 are hydrogen.
Yet a further aspect of the invention relates to
compounds wherein R3, R4, and R5 are independently
selected from H, F, Cl, and -OCrC 6alkyl. Yet a
further aspect of the invention relates to compounds
wherein X is a heterocycle. Yet a further aspect of
the invention relates to compounds wherein the
heterocyle is pyridyl, thiazolyl, pyrazole, oxazole,
benzofuran, or dihydrobenzofuran. Yet a further aspect
of the invention relates to compounds wherein the
pyridyl is a 2-pyridyl group. Yet a further aspect of
the invention relates to compounds wherein R2 is
hydrogen. 



Yet a further aspect of the invention relates to
compounds wherein the conformation of both @and * is
S,S.-AA further aspect of the invention relates to
compounds of the formula Il and pharmaceutically
acceptable salts or derivatives thereof, wherein: R1
and R6, R7 and R8 are independently selected from H,
-C1-C6 alkyl, aryl, -Ca-Cscycloalkyl, -C2-C6 alkenyl,
-C5-C8 cycloalkenyl, -(CHa)nC3-C9 cycloalkyl, -C1-C6
alkoxy, -O-aryl, heterocycle, -SO2, OH, halo, -CF3,
-CHF2, -CH2F, OCF3, -OCHF2, -OCH2F, -O(CH2)nCF3, -CN,
-CONH2, -CON(H)C r C6alkyl, -CON(C1 -C6alkyl) 2,
hydroxy-C r C6alkyl, -C1-C4BIkOXyC1-C6alkyl, -SCF 3,
-Cr C6alkyl-SO 2, -C1- C4alkyl-S-C r C4alkyl, -Cr
C4alkyl-S-, -Cr C4alkylNR'R", and NR'R", and wherein
each of the groups -C1-C6 alkyl, aryl,
-C3-C8cycloalkyl, -C2-C8alkenyl, -C5-C8cycloalkenyl,
-C1-C6 alkoxy, aryl, heterocycle may be optionally
substituted by one or more of the following groups:
-CrCealkyl, aryl, heterocycle, OH, halo, -CF3, -CHF2,
- CH2F, -OCF3, -OCHF2, -OCH2F, -O(CH2)nCF3, -CN,
-CONH2, -CON(H)Cr C6alkyl, -CON(Cr C6alkyl)2, hydroxy
-Cr C6alkyl, -Cr^alkoxyCrCealkyl, -Cr C6alkoxy, -SCF
3, -CrC 6alkylSO2 > -CrC^lkyl-S-d-C^lkyl, -Cr
C4alkyl-S-, -Cr C4alkylNR'R", and NR'R"; R' and R" are
independently -CrC 6alkyl or H; n is 1 to 5; R3 is H
or F; R4 is H or F, however, when R3 is F, R4 is not
F; R5 is H, halogen, Cr C6alkyl, Cr C6alkoxy, -S-CrC
6alkyl, -(CH 2)n-O-(CH 2)n-, -OCF3, or -SCF3; and *
denotes a first chiral center; and @denotes a second
chiral center with the proviso that when R1 is methyl,
-O-methyl, -O-ethyl, Cl and R3-R8 is H, then * and
@are either (S1R) or (R1S) and further, when R1 is
-O-methyl and R6-R8 are H, -O-methyl, Cl or methyl
then * and @are either (S,R) or R,S). An additional
aspect of this invention relates to compounds of the
formula I wherein R1 is Cr C6alkyl, halogen, OH, -CN,
-SCrC 6alkyl, -CH2OC1-C6alkyl, -C3- C8cycloalkyl, -Cr
C6alkoxy, pyridyl, phenyl, or substituted phenyl.A
further aspect of the invention relates to compounds
wherein R1 is -C1- C6alkoxy, F, -Ci-C 6alkyl, or -CN.
Other aspects relate to compounds wherein R3, R4, and
R5 are not all substituted at the same time. Yet a
further aspect of the invention relates to compounds
wherein at least two of R3, R4, and R5 are hydrogen.
Yet a further aspect of the invention relates to
compounds wherein the conformation of both @and * is
S1S. A further aspect of the invention relates to
compounds of the formula III I and pharmaceutically
and/or veterinarily acceptable salts or derivatives
thereof, wherein: A is O; Z is non-phenyl heteraryl
selected from pyridine, furan, thiophene, naphthalene,
naphthyridine, pyrazole, pyrazine, pyrimidine,
thiazole, oxazole, isoxazole, triazole, tetrazole; or
a phenyl ring fused to a heterocycle containing N, O,
or S; wherein each of the heteroaryls can be
optionally substituted by one or more of the
substituents independently selected from heterocycle,
-C3-C8 cycloalkyl, phenyl, -C2-C8alkenyl, -C5-
C8cycloalkenyl, -(CH2) C3-C9 cycloalkyl, -C5-C9 fused
cycloalkyl , aryl, H, -SCF 3, hydroxy- C1-C6 alkyl,
-C1-C6 alkoxy, -O-aryl, 



-(CHa)nS-C1-C6alkyl, -Ci-C 6alkyl-SO 2,
-(CHs)nSO2-C1-C6alkyl, -Cr C6alkyl-S-, -CrC
4alkylNR'R", or NR'R", wherein any of the previous
groups is optionally substituted by one or more
substituents independently selected from -C1-C6 alkyl,
-QrCecycloalkyl, - C1-C6 alkoxy, substituted or
unsubstituted aryl, heterocycle, OH, halo, -CF3,
-CHF2, - CH2F, -OCF3, -OCHF 2, -OCH 2F, -O(CH 2)nCF3,
-CN, -CONH 2, -CON(H)C r C6alkyl, -CON(C r C6alkyl) 2,
hydroxy-Ct-C balkyl, -SCF3, -Cr C6alkylSO 2,
-C1-C4alkyl-S-C 1-C4alkyl, -C1-C4BIlCyI-S-, -C1-C4,
alkylNR'R", and NR'R"; X is heterocycle, aryl, C1-C8
alkyl, -C2-C8alkenyl, -C5-C8cycloalkenyl, benzofused
bicyclic, -C3-C8 cycloalkyl, -(CH2)nC3-C8 cycloalkyl,
-C5-C9 fused cycloalkyl, H, -SCF3, hydroxy-C r C6
alkyl, -Cr C6alkoxy, -Cr C6alkyl, -(CH2 nS-C1-C6alkyl,
-(CH2) SO2-C1-C6alkyl, wherein each of the groups is
optionally substituted by one or more substituents
independently selected from -C1-C6 alkyl, C3
-Cbcycloalkyl, -C1-C6 alkoxy, aryl, heterocycle, OH,
halo, -CF3, -CHF2, -CH2F,-OCF3, -OCHF2, -OCH2F,
-O(CH2)nCF3 > -CN, -CONH2, -CON(H)Cr C6aikyl,
-CON(Ci-C 6alkyl)2, hydroxy-Ci-C 6alkyl, -SCF3, -CrC
6alkylSO2, -Cr C4alkyl-S -Cr C4alkyl, -Cr C4alkyl-S-,
-d-C 4alkylNR'R", and NR'R"; R' and R" are
independently CrC 6alkyl or H; n is 1 to 5; * denotes
a first chiral center; and @denotes a second chiral
center. A further aspect of the invention relates to
compounds wherein Z is pyridyl. Yet a further aspect
of the invention relates to compounds wherein the
conformation of both @and * is S,S. Compounds of the
invention include the following compounds and their
pharmaceutically acceptable salts, enantiomers and
diastereomers:
2-[Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]-morphol
ine;
2-[(2-Ethylsulfanyl-phenoxy)-phenyl-methyl]-morpholine
; 2-[(2-lsobutyl-phenoxy)-phenyl-methyl]-morphoIine;
2-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine;
2-[(2-Chloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Methoxymethyl-phenoxy)-phenyl-methyl]-morpholine
;
2-[Phenyl-(2-trifluoromethyl-phenoxy)-methyl]-morpholi
ne; 2-[(2-Benzyl-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(2-pyridin-4-yl-phenoxy)-methyl]-morpholine;
2-[(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(Naphthalen-1-yloxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(2-pyridin-3-yl-phenoxy)-methyl]-morpholine;
2-[(2-Phenoxy-phenoxy)-phenyl-methyl]-morpholine;
2-(Morpholin-2-yl-phenyl-methoxy)-benzoic acid ethyl
ester;
2-[(4'-Chloro-biphenyl-2-yloxy)-phenyl-methyI]-morphol
ine; 2-(2-Ethoxy-phenoxymethyl)-morpholine;
2-[(2-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Chloro-4-fluoro-phenoxy)-pyridin-3-yl-methyl]-mo
rpholine;
2-[(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-morpholine;
2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitrile;
2-[(2~Fluorophenoxy)-pyridin-3-yl-methyI]-morpholine;
2-(Morpholin-2-yl-pyridin-3-yl-methoxy)-benzonitrile;
2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morpholine;



2-[Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-methyl]-m
orpholine;
2-[(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl]-morpho
line;
2-[(1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morpholine;
2-[(2'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine; (2-
Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-nnorpho
line;
2-[(2~Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-m
orpholine;
2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morphol
ine;
2-{[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-phenyl-methyl
}-morpholine;
2-[(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-morpho
line;
2-[(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-morpho
line;
2-[(2,6-Difluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[2-Cyclohexyl-1
-(2-ethoxy-phenoxy)-ethyl]-morpholine;
2-[1-(2-Ethoxy-phenoxy)-3-methyl-butyl]-morpholine;
2-[(2-Allyl-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(pyridin-3-yloxy)-methyl]-morpholine;
2-[(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-morpholine
;
2-[Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl]-morpholi
ne; 2-[(2-Chloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-lsopropyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(Benzofuran-6-yloxy)-phenyl-methyl]-morpholine;
2-[(2-lsopropoxy-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Bromo-phenoxy)-(4-fluoro-phenyl)-methyl]-morphol
ine;
2-[(Benzofuran-5-yloxy)-phenyl-methyl]-morpholine;
2-(Phenyl-o-tolyloxy-methyl)-morpholine;
2-(Morpholin-2-yl-phenyl-methoxy)-phenol;
2-[Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morpholine;
2-[Phenyl-(2-piperazin-1-yl-phenoxy)-methyl]-morpholin
e;
2-[(2-Methylsulfanyl-phenoxy)-phenyl-methyl]-morpholin
e;
2-[(2-Methanesulfonyl-phenoxy)-phenyl-methyl]-morpholi
ne; '
2-[(2-Cyclopentyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Difluoromethoxy-phenoxy)-phenyl-methyl]-morpholi
ne; ,
2-{[2-(2-Fluoro-ethoxy)-phenoxy]-phenyl-methyl}-morpho
line;
2-[(4-Fluoro-2-isobutyl-phenoxy)-phenyl-methyl]-morpho
line;
2-[(2-Chloro-6-fIuoro-phenoxy)-phenyl-methyl]-morpholi
ne;
2-[(2-Cyclopropylmethyl-phenoxy)-phenyI-methyl]-morpho
line;
2-[(2,6-Dichloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-morpholine;
Dimethyl-[2-(morpholin-2-yl-phenyl-methoxy)-phenyl]-am
ine;
2-{[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phenyl-methy
I}-morpholine;
2-[(2,6-Difluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-mo
rpholine;
2-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholine;
2-[(2,4-Difluoro-phenoxy)-phenyl-methyi]-morphoIine;
2-[(4-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-(3-fluoro-phenyl)-methyl]-morpho
line;
2-[(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morpholinq;
2-(2-Phenoxy-phenoxymethyl)-morpholine;
2-(2'-Chloro-biphenyl-2-yloxymethyl)-morpholine;
2-(2'-Methoxy-biphenyl-2-yloxymethyl)-morpholine;
2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morpholi
ne; 



2-(5,4'-DifIuoro-biphenyl-2-yloxymethyl)-morpholine;
2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;
2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-morphol
ine;
2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]-mor
pholine; 2-(Phenoxy-phenyl-methyl)-morpholine;
2-[(4'-Fluoro-biphenyl-2-yloxy)-phenyl-methyi]-morphol
ine;
2-[(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
2-[(2-Benzyloxy-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol;
2-[(2'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
2-[(2,4-Difluoro-phenoxy)-pyridin-2-yl-methyl]-morphol
ine; 2-(2'-Methyl-biphenyl-2-yloxymethyl)-morpholine;
2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morphol
ine;
2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholine;
2-[morpholin-2-yl(phenyI)methoxy]benzonitrile;
2-[(2-chloro-5-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-fluoro-6-methoxyphenoxy)(phenyl)methyl]morpholin
e; 2-[(2,5-difluorophenoxy)(phenyl)methyl]morpholine;
2-[phenyl(2-propylphenoxy)methyl]morpholine;
2-[(2-ethylphenoxy)(phenyl)methyl]morpholine;
2-[cyclopropyl(2,4-difluorophenoxy)methyl]morpholine;
2-[(2-ethoxyphenoxy)(1
-oxidopyridin-2-yl)methyl]morpholine;
2-[1-(2,6-difluorophenoxy)-2-phenylethyl]morpholine;
2-[[2-(benzyloxy)phenoxy](pyridin-2-yl)methyl]morpholi
ne;
2-[(2-isopropylphenoxy)(pyridin-2-yl)methyl]morpholine
; 2-[1-(2-ethoxyphenoxy)butyl]morpholine;
2-[1-(2-ethoxyphenoxy)-3-methyIbutyl]morpholine;
2-[(2,3-difluorophenoxy)(3-fIuorophenyl)methyl]morphol
ine;
2-[(2-ethoxyphenoxy)(6-methylpyridin-2-yl)methyl]morph
oline;
2-[(2-ethoxyphenoxy)(6-methoxypyridin-2-yl)methyl]morp
holine;
2-{(6-methoxypyridin-2-yl)[2-(trifluoromethoxy)phenoxy
]methyl}morpholine;
2-[(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-yl)mqthyl]
morpholine;
2-[(2,6-difluorophenoxy)(4-fluorophenyl)methyl]morphol
ine; 2-[(2-bromophenoxy)(phenyl)methyl]morpholine;
2-[(2-chloro-6-fluorophenoxy)(phenyl)methyl]morpholine
; 2-[(2-cyclopropylphenoxy)(phenyl)methyl]morpholine;
N,N,N-trimethyl-2-[morpholin-2-yl(phenyl)methoxy]benze
naminiunn;
2-[{[2-(4-fluorophenoxy)pyridin-3-yl]oxy}(phenyl)methy
l]morpholine;
2-[(2-bromo-4-fluorophenoxy)(phenyl)methyl]morpholine;
2-[cyclopropyl(2-ethoxyphenoxy)methyl]morpholine;
2-[(2-cyclopropyl-4-fluorophenoxy)(phenyl)methyl]morph
oline;
2-t[2-fluorophenoxy)](pyridin-2-yl)methyl]morpholine;
2-[(2-cyclopropyl-4,6-difluorophenoxy)(phenyl)methyl]m
orpholine;
2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)methyl]m
orpholine;
2-[[(2-ethylpyridin-3-yl)oxy](phenyl)methyl]morpholine
; 2-[morphoIin-2-yl(pyridin-2-yl)methoxy]benzonitrile;



2-[(2-isopropoxyphenoxy)(pyridin-2-yl)methyl]morphoIin
e;
2-[(2-propylphenoxy)(pyridin-2-yl)mqthyl]morpholine;
2-[(2-benzylphenoxy)(pyridin-2-yl)methyl]morpholine;
2-{pyridin-2-yl[2-(trifluoromethoxy)phenoxy]methyl}mor
pholine;
2-[(2-isopropyl-5-methylphenoxy)(pyridin-2-yl)methyl]m
orpholine;
2-[[(2-methylpyridin-3-yl)oxy](phenyl)methyl]morpholin
e;
2-[(2-cyclopentylphenoxy)(pyridin-2-yl)methyl]morpholi
ne;
2-{pyridin-2-yl[2-(trifluoromethyl)phenoxy]methyl}morp
holine;
2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl)meth
yl]morpholine;
2-{phenyl[(2-propylpyridin-3-yl)oxy]methyl}morpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]propyl}morpholine;
2-[[(2-ethoxypyridin-3-yl)oxy](phenyl)methyl]morpholin
e;
2-[(2-ethoxyphenoxy)(3-methylpyridin-2-yl)methyl]morph
oline;
2-{(3-methylpyridin-2-yl)[2-(trifluoromethoxy)phenoxy]
methyl}nnorpholine;
2-[(2-isopropoxyphenoxy)(6-methoxypyridin-2-yl)methyl]
morpholine;
2-[(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyphenoxy)met
hyl]morpholine;
2-[(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)methyl]morpho
line;
2-[1-benzofuran-2-yl(2,6-difluorophenoxy)methyl]morpho
line;
2-{1-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine;
2-[[2-(3-fluoropropyl)phenoxy](phenyl)methyl]morpholin
e; 2-[cyclopent-1 -en-1 -yl(2,6-dif
luorophenoxy)methyl]morpholine;
2-[(2,6-dimethoxyphenoxy)(phenyl)methyl]morpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}morphol
ine;
2-[t(2-cyclopropyIpyridin-3-yl)oxy](phenyl)methyl]morp
holine;
2-{1-[2-(4-fluorophenoxy)phenoxy]ethyl}morpholine;
2-[(2-chloro-5-fluorophenoxy)(pyridin-2-yl)methyl]morp
holine;
2-[(biphenyl-2-yloxy)(pyridin-2-yl)methyl]morpholine;
2-[(2-cyclopropylphenoxy)(pyridin-2-yl)methyl]morpholi
ne;
2-[(2-bromophenoxy)(pyridin-2-yl)methyl]morpholine;
2-[[2-(fluoromethyl)phenoxy](phenyl)methyl]morpholine;
2-[(2-ethoxy-6-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)methyl]mor
pholine;
2-[(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)methyl]morp
holine;
2-[(2,6-difluorophenoxy)(pyridin-2-yl)methyl]morpholin
e;
2-[[2-(3-fluoropropoxy)phenoxy](phenyl)methyl]morpholi
ne; 2-{2-cyclohexyl-1-[(2-ethoxypyridin-3-yl)oxy]
qthyl}morpholine;
2-[(2,6-difluorophenoxy)(2,3-dihydro-1 -benzof
uran-7-yl)methyl]morpholine;
2-[(2-cyclopropyl-5-fluorophenoxy)(pyridin-2-yl)methyl
]morpholine;
2-[(2-fluoro-6-isopropoxyphenoxy)(phenyl)methyl]nnorph
oline;
2-[[(2-methoxypyridin-3-yl)oxy](phenyl)methyl]morpholi
ne;
2-[(5-fluoro-2-methoxyphenoxy)(phenyl)methyl]morpholin
e;
2-t(3-fluoro-2-methoxyphenoxy)(phenyl)methyI]morpholin
e;
2-f(2-ethoxy-5-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-ethoxy-3-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-fluoro-6-propoxyphenoxy)(phenyl)methyl]morpholin
e;
2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)nnethyl]
nnorpholine;
2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl)meth
yl]morpholine;
2-{(4-methyl-1,3-oxazol-2-yl)[2-(trifluoromethoxy)phen
oxy]methyl}morpholine;
2-[(2,6-difluorophenoxy)(1,3-thiazol-2-yl)methyl]morph
oline; 



2-{1-[(2-ethoxypyridin-3-yl)oxy]pentyl}morpholine;
2-[(2-bromophenoxy)(4-methyl-1,3-oxazol-2-yl)methyl]mo
rpholine;
2-[(2-fIuoro-6-methylphenoxy)(phenyl)methyl]morpholine
;
2-[[(2-isopropylpyridin-3-yl)oxy](phenyl)methyl]morpho
line; 2-[(2-ethoxyphenoxy)(1
,3-thiazol-2-yl)methyl]morpholine;
2-[(2-ethoxyphenoxy)(pyridin-2-yl)methyl]morpholine;
2-[[(2-isobutylpyridin-3-yl)oxy](phenyl)m
qthyl]morpholine;
2-[(2-fluoro-6-isopropylphenoxy)(phenyl)methyI]morphol
ine;
2-[(2-cyclopropyl-6-fluorophenoxy)(phenyl)methyl]morph
oline;
2-[(2-bromo-6-fluorophenoxy)(6-nnethoxypyridin-2-yl)me
thyI]morpholine;
2-[(2-bromo-6-fluorophenoxy)(pyridin-2-yl)methyl]morph
oline;
2-[(2-bromophenoxy)(6-methoxypyridin-2-yl)methyl]morph
oline;
2-[(2-fluoro-6-methoxyphenoxy)(6-methoxypyridin-2-yl)m
ethyl]morpholine; 2-{1
-[(2-ethoxypyridin-3-yl)oxy]-2-methylpropyl}morpholine
;
2-[(2-cyclopropylphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyI]morphoKne;
2-{1-[(2-ethoxypyridin-3-yl)oxy]butyl}morpholine;
2-[{[2-(cyclopropylmethoxy)pyridin-3-yl]oxy}(phenyl)me
thyl]morpholine;
2-[[2-fluoro-6-(trifluoromethyl)phenoxy](phenyl)methyl
]morpholine;
2-[[2-fluoro-6-(trifluoromethoxy)phenoxy](phenyl)methy
l]morpholine;
2-[(2-ethoxyphenoxy)(1,3-oxazol-2-yl)methyl]morpholine
;
2-[(2,6-difluorophenoxy)(1,3-oxazol-2-yl)methyl]morpho
line;
2-{1-[(2-ethoxypyridin-3-yl)oxy]-2-phenylethyl}morphol
ine;
2-[[4-fluoro-2-(methylthio)phenoxy](phenyl)methyl]morp
holine;
2-[(2,6-difluorophenoxy)(6-methoxypyridin-2-yl)methyl]
morpholine;
2,2'-[pyrazine-2,3-diylbis(oxymethylene)]dimorpholine;
2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine; and
2-[(2-fluoro-6-methoxyphenoxy)(pyridin-3-yl)methyl]mor
pholine. Compounds of the invention also include the
following compounds and their pharmaceutically
acceptable salts, enantiomers and diastereomers:
(S)-2-[(S)-Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]
-morpholine;
(S)-2-[(S)-(2-Ethylsulfany!-phenoxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-(2-lsobutyl-phenoxy)-phenyl-methyl]-morphol
ine;
(S)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine
;
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(S)-(2-Methoxymethyl-phenoxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-Phenyl-(2-trifIuoromethyl-phenoxy)-methyl]-
morpholine;
(S)-2-[(S)-(2-Benzyl-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(S)-Phenyl-(2-pyridin-4-yl-phenoxy)-methyl]-mor
pholine;
(S)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(Naphthalen-1-yloxy)-phenyl-methyl]-morphol
ine;
(S)-2-[(S)-PhenyI-(2-pyridin-3-yl-phenoxy)-methyl]-mor
pholine;
(S)-2-[(S)-(2-Phenoxy-phenoxy)-phenyl-methyl]-morpholi
ne; (2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-benzoic
acid ethyl ester;
(S^-tUSH'-Chloro-biphenyl^-yloxyJ-phenyl-methyll-morph
oline; (S)-2-(2-Ethoxy-phenoxymethyl)-morpholine;
(R)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpho!in
e;
(S)-2-[(R)-(2-Chloro-4-fluoro-phenoxy)-pyridin-3-yl-me
thyl]-morpholine;
(S)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-mor
pholine;
(S)-2-[(S)-(2-Ethoxy-phenoxy)-pyricjin-2-yl-nnethyl]-m
orphoIine; 



(2S,
3S)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitri
le; (2S,
3R)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitri
le; (S)-2-[(S)-(2-
Fluorophenoxy)-pyridin-3-yl-methyl]-morpholine; (2S,
3R)-2-(Morpholin-2-yl-pyridin-3-yl-methoxy)-benzonitri
!e; (2R,
3R)-2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine; (2S,
3R)-2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine;
(R)-2-[(S)-Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-m
ethyi]-morpholine;
(R)-2-[(S)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl
]-morpholine;
(R)-2-[(R)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl
]-morpholine;
(S)-2-[((S)-1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(2'-Chloro-biphenyi-2-yloxy)-phenyl-methyl]
-morpholine; (2R, 3R)-(2-
Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine; (R)-2-[(S)-(2-
Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine;
(S)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mor
pholine;
(S)-2-{(S)-[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-pheny
l-methyl}-morpholine;
(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl
]-morphoIine;
(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl
]-morpholine;
(S)-2-[(S)-(2,6-Difluoro-phenoxy)-phenyi-methyl]-morph
oline;
(S)-2-[(S)-2-Cyclohexyl-1-(2-ethoxy-phenoxy)-ethyl]-mo
rpholine; (23,3-/^-2-[2-CyClOhIeXyI-I
-(2-ethoxy-phenoxy)-ethyl]-morpholine;
(S)-2-[(S)-1-(2-Ethoxy-phenoxy)-3-methyl-butyl]-morpho
line;
(S)-2-[(S)-(2-Allyl-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-Phenyl-(pyridin-3-yloxy)-methyl]-morpholine
;
(S)-2-[(S)-(2~Bromo-pyridin-3-yloxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl]-
morpholine;
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(S)-(2-lsopropyl-phenoxy)-phenyl-methyl]-morpho
line;
(R)-2-[(S)-(Benzofuran-6-yloxy)-phenyl-methyl]-morphol
ine;
(S)-2-[(S)-(2-lsopropoxy-phenoxy)-phenyI-methyl]-morph
oline;
(R)-2-[(S)-(2-Bromo-phenoxy)-(4-fluoro-phenyl)-methyl]
-morpholine;
(S)-2-[(S)-(Benzofuran-5-yloxy)-phenyl-methyl]-morphol
ine; (S)-2-((S)-Phenyl-o-tolyloxy-methyl)-morpholine;
(2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-phenol;
(S)-2-[(S)-Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morph
oline;
(S)-2-[(S)-Phenyl-(2-piperazin-1-yl-phenoxy)-methyl]-m
orpholine;
(S)-2-[(S)-(2-Methylsulfanyl-phenoxy)-phenyl-methyl]-m
orpholine;
(S)-2-[(S)-(2-MethanesuIfonyl-phenoxy)-phenyl-methyl]-
morpholine;
(S)-2-[(S)-(2-Cyclopentyl-phenoxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-(2-Difluoromethoxy-phenoxy)-phenyl-methyl]-
morpholine;
(S)-2-{(S)-[2-(2-Fluoro-ethoxy)-phenoxy]-phenyl-methyl
}-morpholine;
(S)-2-[(S)-(4-Fluoro-2-isobutyl-phenoxy)-phenyl-methyl
]-nnorpholine;
(S)-2-[(S)-(2-Chloro-6-fluoro-phenoxy)-phenyl-methyl]-
morpholine;
(S)-2-[(S)-(2-Cyclopropylmethyl-phenoxy)-phenyl-methyl
]-morpholine;
(S)-2-[(S)-(2,6-Dichloro-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-mor
pholine;
(2S,3S)-Dimethyl-[2-(morpholin-2-yl-phenyl-methoxy)-ph
enyl]-amine;
(S)-2-{(S)-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phen
yl-methyl}-morpholine;
(R)-2-[(S)-(2,6-Difluoro-phenoxy)-(4-fluoro-phenyl)-me
thyl]-morpholine; 



(R)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-(2,4-Difluoro-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-(4-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e;
(R)-2-[(S)-(2-Ethoxy-phenoxy)-(3-fluoro-phenyl)-methyl
]-morpholine;
(R)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine; (S)-2-(2-Phenoxy-phenoxymethyl)-morpholine;
(R)-2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morp
hoiine;
(S)-2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morp
holine;
(R)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholin
e;
(S)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholin
e;
(R)-2-(2-Phenoxy-pyridin-3-yloxynnethyl)-morpholine;
(S)-2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-mor
phoiine;
(S)-2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]
-morpholine;
(S)-2-((S)-Phenoxy-phenyl-methyl)-morpholine;
(S)-2-[(S)-(4'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine;
(S)-2-[(S)-(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine;
(S)-2-[(S)-(2-Benzyloxy-phenoxy)-phenyl-methyl]-morpho
line;
(S)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e; (2S, 3S)-
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol;
(S)-2-[(S)-(2'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine; (2R,
3R)-2-[(2,4-Difluoro-phenoxy)-pyridin-2-yl-methyl]-mor
pholine;
(2R)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mo
rpholine;
(2R)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-mo
rpholine;
(R)-2-[(S)-(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(R)-(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholin
e;
2-[(S)-(2S)-morpholin-2-yl(phenyl)methoxy]benzonitril
q;
(2S)-2-[(2-chloro-5-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(2-fluoro-6-methoxyphenoxy)(phenyI)methyl]morp
holine;
(2S)-2-[(S)-(2,5-difluorophenoxy)(phenyl)methyl]morpho
line;
(2S)-2-[(S)-phenyl(2-propylphenoxy)methyl]morpholine;
(2S)-2-[(S)-(2-ethylphenoxy)(phenyl)methyl]morpholine;
(2S)-2-tcyclopropyl(2,4-difluorophenoxy)methyl]morphol
ine; .
(2S)-2-[(S)-(2-ethoxyphenoxy)(1-oxidopyridin-2-yl)meth
yl]morpholine;
(2S)-2-[1-(2,6-difluorophenoxy)-2-phenylethyl]morpholi
ne;
(2S)-2-[(S)-[2-(benzyloxy)phenoxy](pyridin-2-yl)methyl
]morpholine;
(2S)-2-[(S)-(2-isopropylphenoxy)(pyridin-2-yl)methyl]m
orphoIine; (2S)-2-[(1 S)-1
-(2-ethoxyphenoxy)butyl]morpholine; (2S)-2-[(1 S)-1
-(2-ethoxyphenoxy)-3-methylbutyl]morpholine;
(2S)-2-[(S)-(2,3-difluorophenoxy)(3-fluorophenyl)methy
i]morpholine;
(2S)-2-[(R)-(2,3-difluorophenoxy)(3-fluorophenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methylpyridin-2-yl)met
hy!]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methoxypyridin-2-yl)me
thyl]morpholine;
(2S)-2-{(S)-(6-methoxypyridin-2-yl)[2-(trifluoromethox
y)phenoxy]b methyljmorpholine;
(2S)-2-[(S)-(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-y
l)methyl]morpholine;
(2R)-2-[(2,6-difluorophenoxy)(4-fluorophenyl)methyl]mo
rpholine;
(2R)-2-[(2-bromophenoxy)(phenyl)methyI]morpholine;
(2S)-2-t(S)-(2-chloro-6-fluorophenoxy)(phenyl)methyl]m
orpholine;
(2R)-2-[(2-cyclopropylphenoxy)(phenyl)methyl]morpholin
e; 



N,N,N-trimethyl-2-[(S)-(2S)-morpholin-2-yl(phenyl)meth
oxy]benzenaminium;
(2S)-2-[(S)-{[2-(4-fluorophenoxy)pyridin-3-yl]oxy}(phe
nyl)methyl]morpholine;
(2S)-2-[(S)-(2-bromo-4-fluorophenoxy)(phenyl)methyl]mo
rpholine;
(2S)-2-[cyclopropyl(2-ethoxyphenoxy)methyl]morpholine;
(2S)-2-[(S)-(2-cyclopropyl-4-fliiorophenoxy)(phenyl)me
thyl]morpholine;
(2S)-2-[(S)-[2-fluorophenoxy)](pyridin-2-yl)methyl]mor
pholine;
(2S)-2-[(R)-[2-fluorophenoxy)](pyridin-2-yl)methyl]mor
pholine;
2S)-2-[(S)-(2-cyclopropyl-4,6-difluorophenoxy)(phenyl)
methyl]morpholine;
(2S)-2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-[(2-ethylpyridin-3-yl)oxy](phenyl)methyl]m
orpholine;
2-[(S)-(2S)-morpholin-2-yl(pyridin-2-yl)methoxy]benzon
itrile;
(2S)-2-[(S)-(2-isopropoxyphenoxy)(pyridin-2-yl)methyl]
morpholine;
(2S)-2-t(S)-(2-propylphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-[(S)-(2-benzylphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethoxy)phenoxy]m
ethyl}morpholine;
(2S)-2-[(S)-(2-isopropyl-5-methylphenoxy)(pyriciin-2-y
l)methyl]morpholine;
(2S)-2-[(S)-[(2-methylpyridin-3-yl)oxy](phenyl)methyI]
morpholine;
(2S)-2-[(S)-(2-cyclopentylphenoxy)(pyridin-2-yl)methyl
]morpholine;
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethyl)phenoxy]me
thyl}morpholine;
(2S)-2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl
)methyl]morpholine;
(2S)-2-{(S)-phenyl[(2-propylpyridin-3-yl)oxy]methyl}mo
rpholine;
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]propyl}morpholine
;
(2S)-2-[(S)-[(2-ethoxypyridin-3-yl)oxy](phenyl)methyl]
morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(3-methylpyridin-2-yl)met
hyl]morpholine;
(2S)-2-{(S)-(3-methylpyridin-2-yl)[2-(trifiuoromethoxy
)phenoxy]methyl}morpholine;
(2S)-2-[(S)-(2-isopropoxyphenoxy)(6-methoxypyridin-2-y
l)methyl]morpholine;
(2S)-2-[(S)-(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyph
enoxy)methyl]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)meth
yl]nnorpholine;
(2S)-2-[1-benzofuran-2-yl(2,6-difluorophenoxy)methyl]m
orpholine; (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine;
(2S)-2-[(S)-[2-(3-fluoropropyl)phenoxy](phenyl)methyl]
morpholine;
(2S)-2-[(S)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)me
thyl]morpholine;
(2S)-2-[(R)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)me
thyl]morpholine;
(2S)-2-[(2,6-dimethoxyphenoxy)(phenyl)methyl]morpholin
e;
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}mo
rpholine;
(2S)-2-[(S)-[(2-cyclopropylpyridin-3-yl)oxy](phenyl)me
thyl]morpholine;
(2S)-2-{1-[2-(4-fluorophenoxy)phenoxy]ethyl}morpholine
;
(2S)-2-[(S)-(2-chloro-5-fluorophenoxy)(pyridin-2-yl)me
thyl]morpholine;
(2S)-2-t(S)-(biphenyl-2-yloxy)(pyridin-2-yl)methyl]mor
pholine;
(2S)-2-[(S)-(2-cyclopropylphenoxy)(pyridin-2-yl)methyl
]morpholine;
(2S)-2-[(S)-(2-bromophenoxy)(pyridin-2-yl)methyl]morph
oline;
(2S)-2-[[2-(fluoromethyl)phenoxy](phenyl)methyl]morpho
line;
(2S)-2-[(2-ethoxy-6-fluorophenoxy)(phenyl)methyl]nnorp
holine;
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)m
ethyl]morpholine;
(2S)-2-[(S)-(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)me
thy!]morpholine;
(2S)-2-t(S)-(2,6-difluorophenoxy)(pyridin-2-yl)methyl]
morpholine;
(2S)-2-[(S)-[2-(3-fluoropropoxy)phenoxy](phenyl)methyl
]morphoiine;
(2S)-2-{(1S)-2-cyclohexyl-1-[(2-ethoxypyridin-3-yl)oxy
]ethyl}morpholine;
(2S)-2-[(2,6-difluorophenoxy)(2,3-dihydro-1-benzofuran
-7-yl)methyl]morpholine; 



(2S)-2-[(S)-(2-cyclopropyl-5-fluorophenoxy)(pyridin-2-
yl)methyi]morpholine;
(2S)-2-[(S)-(2-fluoro-6-isopropoxyphenoxy)(phenyl)meth
yl]morpholine;
(2S)-2-[(S)-[(2-methoxypyridin-3-yl)oxy](phenyl)methyl
]morpholine;
(2S)-2-[(5-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine;
(2S)-2-[(3-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine;
(2S)-2-[(2-ethoxy-5-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(2-ethoxy-3-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(S)-(2-fluoro-6-propoxyphenoxy)(phenyl)methyl]
morpholine;
(2S)-2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyl]morpholine;
(2S)-2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazoi-2-yl
)methyl]morpholine;
(2S)-2-{(4-methyl-1,3-oxazol-2-yl)[2-(trifluoromethoxy
)phenoxy]methyl} morpholine;
(2S)-2-[(2,6-difluorophenoxy)(1,3-thiazol-2-yl)methyl]
morpholine; (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]pentyl}morpholine;
(2S)-2-[(2-bromophenoxy)(4-methyl-1,3-oxazol-2-yl)meth
yl]morpholine;
(2S)-2-[(S)-(2-fluoro-6-methylphenoxy)(phenyl)methyl]m
orpholine;
(2S)-2-[(S)-[(2-isopropy!pyridin-3-yl)oxy](phenyl)meth
yl]morpholine;
(2S)-2-[(2-qthoxyphenoxy)(1,3-thiazol-2-yl)methyl]morp
holine;
(2R)-2-[(R)-(2-ethoxyphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-[(S)-[(2-isobutylpyridin-3-yl)oxy](phenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-fluoro-6-isopropylphenoxy)(phenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-cyclopropyl-6-fluorophenoxy)(phenyl)met
hyl]morpholine;
(2S)-2-[(S)-(2-bromo-6-fluorophenoxy)(6-methoxypyridin
-2-yl)methyl]morpholine;
(2S)-2-[(S)-(2-bromo-6-fluorophenoxy)(pyridin-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-(2-bromophenoxy)(6-methoxypyridin-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(6-methoxypyrid
in-2-yl)methyl] morpholine;
(2S)-2-{1-[(2-qthoxypyridin-3-yl)oxy]-2-methylpropyl}m
orpholine;
(2S)-2-[(2-cyclopropylphenoxy)(4-methyl-1,3-oxazol-2-y
l)methyl]morpholine; (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]butyl}morpholine;
(2S)-2-[(S)-{[2-(cyclopropylmethoxy)pyridin-3-yl]oxy}(
phenyl)methyl]morpholine;
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethyl)phenoxy](phen
yl)methyl]morphoIine;
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethoxy)phenoxy](phe
nyl)methyl]morpholine;
(S)-2-[(2-ethoxyphenoxy)(1,3-oxazol-2-yl)methyl]morpho
line;
(S)-2-[(2,6-difluorophenoxy)(1,3-oxazol-2-yl)methyl]mo
rpholine;
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]-2-phenyleth
yl}morpholine;
(2S)-2-[(S)-[4-fluoro-2-(methylthio)phenoxy](phenyl)me
thyl]morpholine;
(2S)-2-[(S)-(2,6-difluorophenoxy)(6-methoxypyridin-2-y
l)methyl]morpholine;
(2R,2'R)-2,2'-[pyrazine-2,3-diylbis(oxymethylene)]dimo
rpholine;
(S)-2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine; and
(2R)-2-[(2-fluoro-6-methoxyphenoxy)(pyridin-3-yl)methy
!]morpholine.The present invention further relates to
a method of treatment of attention deficit
hyperactivity disorder, urinary disorders, pain,
anxiety, depression, premature ejaculation, or
fibromyalgia, which comprises administering a
therapeutically effective amount of a compound as
defined in any of formulae I, II, and III.
Accordingly, one aspect of the present invention is
directed to a method of selectively inhibiting
reuptake of norepinephrine and the compounds used
therefor, the method comprising the step of
administering a therapeutically effective amount of a
compound or composition to an individual, the compound
or composition comprising a compound having a
pharmacological selectivity of serotonin
(Ki)/norepinephrine (Ki) of at 



least about 25, preferably at least about 50, and more
preferably at least about 200. Another aspect of the
present invention is directed to a method of treating
a human suffering from a condition, or preventing the
condition, wherein inhibiting reuptake of
norepinephrine provides a benefit, the method
comprising the step of administering a therapeutically
effective amount of a composition comprising a
compound having a pharmacological selectivity of
serotonin (Ki)/norepinephrine (Ki) of at least about
25, preferably at least about 50, and more preferably
at least about 200. This invention also relates to a
method of treating a disorder or condition selected
from the group consisting of norepinephrine
dysfunction, single episodic or recurrent major
depressive disorders, dysthymic disorders, depressive
neurosis and neurotic depression, melancholic
depression including anorexia, weight loss, insomnia,
early morning waking or psychomotor retardation;
atypical depression (or reactive depression) including
increased appetite, hypersomnia, psychomotor agitation
or irritability, seasonal affective disorder and
pediatric depression; bipolar disorders or manic
depression, for example, bipolar I disorder, bipolar
Il disorder and cyclothymic disorder; conduct
disorder; disruptive behavior disorder; behavioral
disturbances associated with mental retardation,
autistic disorder, and conduct disorder; anxiety
disorders such as panic disorder with or without
agoraphobia, agoraphobia without history of panic
disorder, specific phobias, for example, specific
animal phobias, social anxiety, social phobia
(including social anxiety disorder),
obsessive-compulsive disorder and related spectrum
disorders, stress disorders including post-traumatic
stress disorder, acute stress disorder and chronic
stress disorder, and generalized anxiety disorders;
borderline personality disorder; schizophrenia and
other psychotic disorders, for example,
schizophreniform disorders, schizoaffective disorders,
delusional disorders, brief psychotic disorders,
shared psychotic disorders, psychotic disorders with
delusions or hallucinations, psychotic episodes of
anxiety, anxiety associated with psychosis, psychotic
mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic
disorders such as acute mania and depression
associated with bipolar disorder; mood disorders
associated with schizophrenia; delirium, dementia, and
amnestic and other cognitive or neurodegenerative
disorders, such as Parkinson's disease (PD),
Huntington's disease(HD), Alzheimer's disease, senile
dementia, dementia of the Alzheimer's type, memory
disorders, loss of executive function, vascular
dementia, and other dementias, for example, due to HIV
disease, head trauma, Parkinson's disease,
Huntington's disease, Pick's disease,
Creutzfeldt-Jakob disease, or due to multiple
etiologies; movement disorders such as akinesias,
dyskinesias, including familial paroxysmal
dyskinesias, spasticities, Tourette's syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome;
extra-pyramidal movement disorders such as
medication-induced movement disorders, for example,
neuroleptic-induced Parkinsonism, neuroleptic
malignant syndrome, neuroleptic-induced acute
dystonia, neuroleptic-induced acute akathisia,
neurolepticinduced tardive dyskinesia and
medication-induced postural tremour; addictive
disorders and withdrawal syndrome, chemical
dependencies and addictions (e.g., dependencies on, or
addictions to, alcohol, heroin, cocaine,
benzodiazepines, psychoactive substances, nicotine, or
phenobarbitol) and behavioral addictions such as an
addiction to gambling; ocular disorders such as
glaucoma and ischemic retinopathy addictive disorders
(including those due to alcohol, nicotine, and other
psychoactive substances) and withdrawal syndrome,
adjustment disorders (including depressed mood,
anxiety, mixed anxiety and depressed mood, disturbance
of conduct, and mixed disturbance of conduct and
mood); age-associated learning and mental disorders
(including Alzheimer's disease); anorexia nervosa;
apathy; attention-deficit (or other cognitive)
disorders due to 



general medical conditions including attention-deficit
disorder (ADD) and attention-deficit hyperactivity
disorder (ADHD) and it's recognized sub-types; bulimia
nervosa; chronic fatigue syndrome; pain; chronic pain;
cyclothymic disorder; depression (including adolescent
depression and minor depression); fibromyalgia and
other somatoform disorders (including somatization
disorder; conversion disorder; pain disorder;
hypochondriasis; body dysmorphic disorder;
undifferentiated somatoform disorder; and somatoform
NOS); incontinence (i.e.; stress incontinence; genuine
stress incontinence; and mixed incontinence); urinary
disorders; premature ejaculation; inhalation
disorders; intoxication disorders (alcohol addiction);
mania; migraine headaches; obesity (i.e.; reducing the
weight of obese or overweight patients); oppositional
defiant disorder; peripheral neuropathy; diabetic
neuropathy; post-herpetic neuralgic; premenstrual
dysphoric disorder (i.e.; premenstrual syndrome and
late luteal phase dysphoric disorder); sleep disorders
(such as narcolepsy, insomnia and enuresis); specific
developmental disorders; selective serotonin reuptake
inhibition (SSRI) "poop out" syndrome (i.e.; wherein a
patient who fails to maintain a satisfactory response
to SSRI therapy after an initial period of
satisfactory response); and TIC disorders (e.g.;
Tourette's Disease) in a mammal in need thereof,
including a human, comprising administering to a
mammal in need of such treatment an amount of a
compound of the formulae I, II, or III, or a
pharmaceutically acceptable salt thereof, that is
effective in treating such disorder or
condition.Another aspect of the present invention is
directed to a preparation of a medicament from a
composition comprising a compound having a
pharmacological selectivity of serotonin
(Ki)/norepinephrine (Ki) of at least about 25,
preferably at least about 50, and more preferably at
least about 200 to treat o r prevent at least one of
the aforementioned central nervous system disorders.
This invention also relates to a pharmaceutical
composition comprising a therapeutically effective
amount of a compound of the formulae I, II, or 111, o
r a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. This invention
also relates to a pharmaceutical composition for
treating a disorder o r condition selected from
norepinephrine dysfunction, single episodic o r
recurrent major depressive disorders, dysthymic
disorders, depressive neurosis and neurotic
depression, melancholic depression including anorexia,
weight loss, insomnia, early morning waking o r
psychomotor retardation; atypical depression (or
reactive depression) including increased appetite,
hypersomnia, psychomotor agitation o r irritability,
seasonal affective disorder and pediatric depression;
bipolar disorders o r manic depression, for example,
bipolar I disorder, bipolar Il disorder and
cyclothymic disorder; conduct disorder; disruptive
behavior disorder; behavioral disturbances associated
with mental retardation, autistic disorder, and
conduct disorder; anxiety disorders such as panic
disorder with o r without agoraphobia, agoraphobia
without history of panic disorder, specific phobias,
for example, specific animal phobias, social anxiety,
social phobia (including social anxiety disorder),
obsessive-compulsive disorder and related spectrum
disorders, stress disorders including post-traumatic
stress disorder, acute stress disorder and chronic
stress disorder, and generalized anxiety disorders;
borderline personality disorder; schizophrenia and
other psychotic disorders, for example,
schizophreniform disorders, schizoaffective disorders,
delusional disorders, brief psychotic disorders,
shared psychotic disorders, psychotic disorders >with
delusions o r hallucinations, psychotic episodes of
anxiety, anxiety associated with psychosis, psychotic
mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic
disorders such as acute mania and depression
associated with bipolar disorder; mood disorders 



associated with schizophrenia; delirium, dementia, and
amnestic and other cognitive o r neurodegenerative
disorders, such as Parkinson's disease (PD),
Huntington's disease (HD), Alzheimer's disease, senile
dementia, dementia of the Alzheimer's type, memory
disorders, loss of executive function, vascular
dementia, and other dementias, for example, due to HIV
disease, head trauma, Parkinson's disease,
Huntington's disease, Pick's disease,
Creutzfeldt-Jakob disease, o r due to multiple
etiologies; movement disorders such as akinesias,
dyskinesias, including familial paroxysmal
dyskinesias, spasticities, Tourette's syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome;
extra-pyramidal movement disorders such as
medication-induced movement disorders, for example,
neuroleptic-induced Parkinsonism, neuroleptic
malignant syndrome,neuroleptic-induced acute dystonia,
neuroleptic-induced acute akathisia,
neurolepticinduced tardive dyskinesia and
medication-induced postural tremour; addictive
disorders and withdrawal syndrome, chemical
dependencies and addictions (e.g., dependencies on, or
addictions to, alcohol, heroin, cocaine,
benzodiazepines, psychoactive substances, nicotine, or
phenobarbitol) and behavioral addictions such as an
addiction to gambling; ocular disorders such as
glaucoma and ischemic retinopathy addictive disorders
(including those due to alcohol, nicotine, and other
psychoactive substances) and withdrawal syndrome,
adjustment disorders (including depressed mood,
anxiety, mixed anxiety and depressed mood, disturbance
of conduct, and mixed disturbance of conduct and
mood); age-associated learning and mental disorders
(including Alzheimer's disease); anorexia nervosa;
apathy; attention-deficit (or other cognitive)
disorders due to general medical conditions including
attention-deficit disorder (ADD) and attention-deficit
hyperactivity disorder (ADHD) and it's recognized
sub-types; bulimia nervosa; chronic fatigue syndrome;
pain; chronic pain; cyclothymic disorder; depression
(including adolescent depression and minor
depression); fibromyalgia and other somatoform
disorders (including somatization disorder; conversion
disorder; pain disorder; hypochondriasis; body
dysmorphic disorder; undifferentiated somatoform
disorder; and somatoform NOS); incontinence (i.e.;
stress incontinence; genuine stress incontinence; and
mixed incontinence); urinary disorders; premature
ejaculation; inhalation disorders; intoxication
disorders (alcohol addiction); mania; migraine
headaches; obesity (i.e.; reducing the weight of obese
or overweight patients); oppositional defiant
disorder; peripheral neuropathy; diabetic neuropathy;
post-herpetic neuralgic; premenstrual dysphoric
disorder (i.e.; premenstrual syndrome and late luteal
phase dysphoric disorder); sleep disorders (such as
narcolepsy, insomnia and enuresis); specific
developmental disorders; selective serotonin reuptake
inhibition (SSRI) "poop out" syndrome (i.e.; wherein a
patient who fails to maintain a satisfactory response
to SSRI therapy after an initial period of
satisfactory response); and TIC disorders (e.g.;
Tourette's Disease) in a mammal in need of such
treatment, including a human, comprising an amount of
a compound of the formulae I, II, or III or a
pharmaceutically acceptable salt thereof, that is
effective in treating such disorder or condition, and
a pharmaceutically acceptable carrier. Another
specific aspect of this invention relates to the above
method wherein the compound of formulae 1, II, or III
is administered to a human for the treatment of any
two or more comorbid disorders or conditions selected
from those disorders and conditions referred to in any
of the above methods. For the treatment of ADHD,
depression, anxiety, schizophrenia or any of the other
disorders and conditions referred to above in the
descriptions of the methods and pharmaceutical
compositions of this invention, the novel compounds of
this invention can be used in conjunction with one or
more additional active agents including
antidepressants, anti-psychotics or anti-anxiety
agents. Examples of classes ofantidepressants that can
be used in combination with the active compounds of
this 



invention include norepinephrine reuptake inhibitors
(NRIs), selective serotonin reuptake inhibitors
(SRIs), NK-1 receptor antagonists, monoamine oxidase
inhibitors (MAOIs), reversible inhibitors of monoamine
oxidase (RIMAs), dual serotonin and norepinephrine
reuptake inhibitors, corticotropin releasing factor
(CRF) antagonists, a-adrenoreceptor antagonists,
alpha-2-delta ligands (A2D), and atypical
antidepressants. Another type of agent that can be
used in combination with the novel compounds of this
invention are nicotinic receptor agonists or
antagonists. SRIs useful for the methods and
pharmaceutical compositions of the present invention
include, but are not limited to sertraline
(Zoloft(r)), sertraline metabolite demethylsertraline,
fluoxetine (Prozac(r)), norfluoxetine (fluoxetine
desmethyl metabolite), fluvoxamine (Luvox(r)),
paroxetine (Seroxat(r), Paxil(r)) and its alternative
formulation, Paxil- CR(r), citalopram (Celexa(r)),
citalopram metabolite desmethylcitalopram,
escitalopram (Lexapro(r)), d,l-fenfluramine
(Pondimin(r)), femoxetine, ifoxetine, cyanodothiepin,
litoxetine, cericlamine, dapoxetine, nefazaodone
(Serxone(r)), and trazodone (Desyrel(r)), or any
prodrug thereof or any pharmaceutically acceptable
salt of the SRI or the prodrug thereof. NRIs useful
for the methods and pharmaceutical compositions of the
present invention include, but are not limited to,
reboxetine (Edronax(r)) and all isomers of reboxetine,
ie., (R/R,S/S,R/S,S/R), desipramine (Norpramin(r)) ,
maprotiline (Ludiomil(r)), lofepramine (Gamanil(r)),
mirtazepine (Remeron(r)) , oxaprotiline, fezolamine,
atomoxetine (Strattera(r)) and buproprion
(Wellbutrin(r)), buproprion metabolite
hydroxybuproprion, nomifensine (Merital(r)),
viloxazine (Vivalan(r)), or mianserin (Bolvidon(r)) or
any prodrug thereof or any pharmaceutically acceptable
salt of the NRI or the prodrug thereof. Pharmaceutical
agents which inhibit the reuptake of both serotonin
and norepinephrine include venlafaxine (Effexor(r)),
venlafaxine metabolite O-desmethylvenlafaxine,
clomipramine (Anafranil(r)), clomipramine metabolite
desmethylclomipramine, duloxetine (Cymbalta(r)),
milnacipran, and imipramine (Tofranil(r) or
Janimine(r)). Examples of preferred A2D ligands for
use with the present invention are those compounds
generally or specifically disclosed in U.S. 4,024,175,
particularly gabapentin, EP641330, particularly
pregabalin, U.S. 5,563,175, WO9733858, WO9733859,
WO9931057, WO9931074, WO9729101, WO02085839,
particularly [(1R,5R,6S)-6-
(Aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid,
WO9931075, particularly 3-(1-
Aminomethyl-cyclohexylmethyl)-4H-[1
,2,4]oxadiazol-5-one and C-[1 -(1 H-Tetrazol-5-
ylmethyl)-cycloheptyl]-methylamine, WO9921824,
particularly (3S,4S)-(1-Aminomethyl-
3,4-dimethyl-cyclopentyl)-acetic acid, WO01 90052,
WO01 28978, particularly (
1a,3a,5a)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acet
ic acid, EP0641330, WO9817627, WO0076958, particularly
(3S,5R)-3-aminomethyl-5-methyl-octanoic acid,
USSN10/401,060, particularly
(3S,5R)-3-amino-5-methyl-heptanoic acid, USSN
10/401,060, (3S,5R)-3-amino-5-methyl-nonanoic acid,
and (3S,5R)-3-Amino-5-methyl-octanoic acid, EP1
178034, EP1201240, WO9931074, WO03000642, WO0222568,
WO0230871, WO0230881 WO021 00392, WO021 00347,
WO0242414, WO0232736 and WO0228881 , and
pharmaceutically acceptable salts and solvates
thereof. Suitable CRF antagonists include those
compounds described in International Patent
Application Nos. WO 94/13643, WO 94/13644, WO
94/13661, WO 94/13676 and WO 94/13677. Suitable
atypical anti-depressants include bupropion, lithium,
nefazodone, trazodone and viloxazine. Suitable NK-1
receptor antagonists include those referred to in
World Patent Publication WO 01/77100. 



Suitable classes of anti-anxiety agents that can be
used in combination with the active compounds of this
invention include benzodiazepines and serotonin IA
(5-HT|A) agonists or antagonists, especially 5-HT|A
partial agonists, and corticotropin releasing factor
(CRF) antagonists. Suitable benzodiazepines include
alprazolam, chlordiazepoxide, clonazepam,
chlorazepate, diazepam, halazepam, lorazepam,
oxazepam, and prazepam. Suitable 5-HT|A receptor
agonists or antagonists include buspirone, flesinoxan,
gepirone and ipsapirone. Suitable antipsychotic agents
include both conventional and atypical antipsychotics.
Conventional antipsychotics are antagonists of
dopamine (D2) receptors. The atypical antipsychotics
also have D2 antagonistic properties but possess
different binding kinetics to these receptors and
activity at other receptors, particularly 5-HT2A,
5-HT2C and 5-HT2D (Schmidt B etal, Soc. Neurosci.
Abstr. 24:2177, 1998). Examples of dopamine (D4)
receptor ligands are described in U.S. 6,548,502, U.S.
5,852,031, U.S. 5,883,094, U.S. 5,889,010 and WO
98/08835. Examples of nicotinic receptor agonists or
antagonists include: varenicline, azaindole-ethylamine
derivatives as described in U.S. 5,977,131, and
analogs, derivatives, prodrugs, and pharmaceutically
acceptable salts of the nicotinic receptor agonists or
antagonists and the prodrugs. A particularly preferred
nicotinic receptor agonist is varenicline, 7, 8, 9,
10- tetrahydro-6,10-methano-6H-pyrazino [2,3-h] [3]
benzapine (2R, 3R)-2,3- dihydroxybutanedioate, or any
pharmaceutical acceptable salt thereof, including any
polymorph or any prodrug thereof, or any
pharmaceutically acceptable salt of such prodrug. A
preferred salt of varenicline is varenicline tartrate.
Varenicline is a partial nicotine agonist with
affinity for some nicotine receptor subtypes but not
others. Synthesis of varenicline tartrate is disclosed
in WO 99/35131 , U. S. Patent No. 6,410,550, Patent
Application Nos. 1997070245, 2002072524, 2002072525,
2002111350, and 2002132824.The class of atypical
antipsychotics includes clozapine (Clozaril(r)),
8-chloro-11-
(4-methyI-1-piperazinyl)-5H-dibenzo[b,e][1,4]diazepine
(US Patent No. 3,539,573); risperidone (Risperdal(r)),
3-[2-[4-(6-fluoro-1
,2-benzisoxazol-3-yl)piperidino]ethyQ-2-
methyl-6,7,8,9-tetrahydro-4H-pyrido-[1,2-a]pyrimidin-4
-one (US Patent No. 4,804,663); olanzapine
(Zyprexa(r)), 2-methyl-4-(4-methyl-1 -piperazinyl)-1
0H-thieno[2,3- b][1 ,5]benzodiazepine (US Patent No.
5,229,382); quetiapine (Seroquel(r)), 5-[2-(4-
dibenzo[b,f][1,4]thiazepin-11-yl-1-piperazinyl)ethoxy]
ethanol (US Patent No. 4,879,288); aripiprazole
(Ability(r)), 7-{4-[4-(2,3-dichlorophenyl)-1
-piperazinyl]-butoxy}-3,4-dihydro carbostyril and
7-{4-[4-(2,3-dichlorophenyl)-1
-piperazinyl]-butoxy}-3,4-dihydro-2(1 H)- quinolinone
(US Patent Nos. 4,734,416 and 5,006,528); sertindole,
1-[2-[4-[5-chloro-1-(4-
fluorophenyl)-1H-indol-3-yl]-1-piperidinyl]ethyl]imida
zolidin-2-one (US Patent No. 4,710,500); amisulpride
(US Patent No. 4,410,822); ziprasidone (Geodon(r))
5-[2-[4-(1 ,2-
benzisothiazol-3-yl)piperazin-3-yl]ethyl]-6-chloroindo
lin-2-one hydrochloride hydrate (US Patent No.
4,831,031); and asenapine
trans-5-chloro-2-methyl-2,3,3a,12b-tetrahydro-1Hdibenz
[ 2,3:6,7]oxepino[4,5-c]pyrrole (US Patent Nos.
4,145,434 and 5,763,476). This invention also relates
to a method of treating a disorder or condition
selected from addictive disorders (including those due
to alcohol, nicotine, and other psychoactive
substances) and withdrawal syndrome, adjustment
disorders (including depressed mood, anxiety, mixed
anxiety and depressed mood, disturbance of conduct,
and mixed disturbance of conduct and mood);
age-associated learning and mental disorders
(including Alzheimer's disease); anorexia nervosa;
apathy; attention-deficit (or other 



cognitive) disorders due to general medical conditions
including attention-deficit disorder (ADD) and
attention-deficit hyperactivity disorder (ADHD) and
it's recognized sub-types; bulimia nervosa; chronic
fatigue syndrome; pain; chronic pain; cyclothymic
disorder; depression (including adolescent depression
and minor depression); fibromyalgia and other
somatoform disorders (including somatization disorder;
conversion disorder; pain disorder; hypochondriasis;
body dysmorphic disorder; undifferentiated somatoform
disorder; and somatoform NOS); incontinence (i.e.;
stress incontinence; genuine stress incontinence; and
mixed incontinence); urinary disorders; premature
ejaculation; inhalation disorders; intoxication
disorders (alcohol addiction); mania; migraine
headaches; obesity (i.e.; reducing the weight of obese
or overweight patients); oppositional defiant
disorder; peripheral neuropathy; diabetic neuropathy;
post-herpetic neuralgic; premenstrual dysphoric
disorder (i.e.; premenstrual syndrome and late luteal
phase dysphoric disorder); sleep disorders (such as
narcolepsy, insomnia and enuresis); specific
developmental disorders; selective serotonin reuptake
inhibition (SSRI) "poop out" syndrome (i.e.; wherein a
patient who fails to maintain a satisfactory response
to SSRI therapy after an initial period of
satisfactory response); and TIC disorders (e.g.;
Tourette's Disease)in a mammal in need of such
treatment, including a human, comprising administering
to said mammal:(a) a compound of the formulae I, II,
or III or a pharmaceutically acceptable salt thereof;
and (b) another pharmaceutically active compound that
is an anti-depressant, anti psychotic or anti-anxiety
agent, or a pharmaceutically acceptable salt thereof;
wherein the active compounds "a" and "b" are present
in amounts that render the combination effective in
treating such disorder or condition. Another more
specific aspect of this invention relates to the above
method wherein the compounds of formulae I, II, or III
and the additional pharmaceutical agent includes an
antidepressant, anti-anxiety agent, or anti- psychotic
are administered to a human for the treatment of any
two or more comorbid disorders or conditions selected
from those disorders and conditions referred to in any
of the above methods. This invention also relates to a
pharmaceutical composition for treating a disorder or
condition selected from addictive disorders (including
those due to alcohol, nicotine, and other psychoactive
substances) and withdrawal syndrome, adjustment
disorders (including depressed mood, anxiety, mixed
anxiety and depressed mood, disturbance of conduct,
and mixed disturbance of conduct and mood);
age-associated learning and mental disorders
(including Alzheimer's disease); anorexia nervosa;
apathy; attentiondeficit (or other cognitive)
disorders due to general medical conditions including
attentiondeficit disorder (ADD) and attention-deficit
hyperactivity disorder (ADHD) and it's recognized
sub-types; bulimia nervosa; chronic fatigue syndrome;
pain; chronic pain; cyclothymic disorder; depression
(including adolescent depression and minor
depression); fibromyalgia and other somatoform
disorders (including somatization disorder; conversion
disorder; pain disorder; hypochondriasis; body
dysmorphic disorder; undifferentiated somatoform
disorder; and somatoform NOS); incontinence (i.e.;
stress incontinence; genuine stress incontinence; and
mixed incontinence); urinary disorders; premature
ejaculation; inhalation disorders; intoxication
disorders (alcohol addiction); mania; migraine
headaches; obesity (i.e.; reducing the weight of obese
or overweight patients); oppositional defiant
disorder; peripheral neuropathy; diabetic neuropathy;
post herpetic neuralgic; premenstrual dysphoric
disorder (i.e.; premenstrual syndrome and late luteal
phase dysphoric disorder); sleep disorders (such as
narcolepsy, insomnia and enuresis); specific
developmental disorders; selective serotonin reuptake
inhibition (SSRI) 



"poop out" syndrome (i.e.; wherein a patient who fails
to maintain a satisfactory response to SSRI therapy
after an initial period of satisfactory response); and
TIC disorders (e.g.; Tourette's Disease)in a mammal in
need of such treatment, including a human, comprising:
(a) a compound of the formulae I, II, or III or a
pharmaceutically acceptable salt thereof; (b) another
pharmaceutically active compound including an
antidepressant or anti-anxiety agent, or a
pharmaceutically acceptable salt thereof; and(c) a
pharmaceutically acceptable carrier; wherein the
active compounds "a" and "b" are present in amounts
that render the composition effective in treating such
disorder or condition. Another aspect of the present
invention is directed to use of a composition
comprising a compound of formula I, II, or III having
a pharmacological selectivity of serotonin
(Ki)/norepinephrine (Ki) of at least about 25,
preferably at least about 50, and more preferably at
least about 200, in a manufacture of a medicament to
treat or prevent at least one of the aforementioned
central nervous system disorders. This invention also
relates to a pharmaceutical composition comprising a
therapeutically effective amount of a compound of the
formulae I, II, or III or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier. Compounds of formulae I, II, or
III may contain chiral centers and therefore may exist
in different enantiomeric and diastereomeric forms.
This invention relates to all optical isomers and all
stereoisomers of compounds of the formulae I, II, or
III, both as racemic mixtures and as individual
enantiomers and diastereoisomers of such compounds,
and mixtures thereof, and to all pharmaceutical
compositions and methods of treatment defined above
that contain or employ them, respectively. Individual
isomers can be obtained by known methods, such as
classical resolution, stereo-selective reaction, or
chromatographic separation in the preparation of the
final product or its intermediate. Individual
enantiomers of the compounds of formulae I, II, or III
may have advantages, as compared with the racemic
mixtures of these compounds, in the treatment of
various disorders or conditions. When two chiral
centers exist in one molecule, there are four possible
stereoisomers: (R1R), (S1S), (R1S), and (S1R). Of
these, (R1R) and (S1S) are an example of a pair of
enantiomers (mirror images of each other), which
typically share chemical properties and melting points
just like any other enantiomeric pair. The mirror
images of (R1R) and (S1S) are not, however,
superimposable on (R,S) and (S1R). This relationship
is called diastereoisomeric, and the (S1S) molecule is
a diastereoisomer of the (R,S) molecule, whereas the
(R,R) molecule is a diastereoisomer of the (S1R)
molecule. In so far as the compounds of formulae I,
II, or III of this invention are basic compounds, they
are all capable of forming a wide variety of different
salts with various inorganic and organic acids.
Although such salts must be pharmaceutically
acceptable for administration to animals, it is often
desirable in practice to initially isolate the base
compound from the reaction mixture as a
pharmaceutically unacceptable salt and then simply
convert to the free base compound by treatment with an
alkaline reagent and thereafter convert the free base
to a pharmaceutically acceptable acid addition salt.
The acid addition salts of the base compounds of this
invention are readily prepared by treating the base
compound with a substantially equivalent amount of the
chosen mineral or organic acid in an aqueous solvent
or in a suitable organic solvent, such as methanolor
ethanol. Upon careful evaporation of the solvent, the
desired solid salt is readily obtained. The acids
which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned
base compounds of this invention are those which 



form non-toxic acid addition salts, e , salts
containing pharmaceutically acceptable anions, such as
the hydrochloride, hydrobromide, hydroiodide, nitrate,
sulfate or bisuifate, phosphate or acid phosphate,
acetate, lactate, citrate or acid citrate, tartrate or
bi-tartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate
and pamoate (Le , 1,1'-
methylene-bis-(2-hydroxy-3-naphthoate)) salts. The
present invention also includes isotopically labelled
compounds, which are identical to those recited in
formulae I, II, or III, but for the fact that one or
more atoms are replaced by an atom having an atomic
mass or mass number different from the atomic mass or
mass number usually found in nature. Examples of
isotopes that can be incorporated into compounds of
the present invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, sulfur,
fluorine and chlorine, such as 2H, 3H, 13C, 11C, 14C,
15N, 18O, 17O, 3 1P, 32P, 35S, 18F, and 36CI,
respectively. Compounds of the present invention,
prodrugs thereof, and pharmaceutically acceptable
salts of said compounds or of said prodrugs which
contain the aforementioned isotopes and/or other
isotopes of other atoms are within the scope of this
invention. Certain isotopically labelled compounds of
the present invention, for example those into which
radioactive isotopes such as 3H, 18F, 11C and 14C are
incorporated, are useful in drug and/or substrate
tissue distribution assays and others such as 11C and
18F are useful for imaging studies i.e., PET, MRI,
etc. Further, substitution with heavier isotopes such
as deuterium, Le , 2H, can afford certain therapeutic
advantages resulting from greater metabolic stability,
for example increased in vivo half-life or reduced
dosage requirements and, hence, may be preferred in
some circumstances. Isotopically labelled compounds of
formulae I, II, or III of this invention and prodrugs
thereof can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available
isotopically labelled reagent for a non-isotopically
labelled reagent. The term "alkyl", as used herein,
unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight,
branched or cyclic moieties or combinations thereof.
Examples of "alkyl" groups include, but are not
limited to, methyl, ethyl, propyl, isopropyl, butyl,
iso- sec- and tert-butyl, pentyl, hexyl, heptyl,
3-ethyIbutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, norbornyl, and the like. The
term "aryl" includes substituted or unsubstituted
groups, including 5- and 6- membered single-ring
aromatic groups that may include from zero to four
heteroatoms, for example, benzene, phenyl, pyrrole,
furan, thiophene, thiazole, isothiaozole, imidazole,
triazole, tetrazole, pyrazole, oxazole, isooxazole,
pyridine, pyrazine, pyridazine, andpyrimidine, and the
like. Furthermore, the term "aryl" includes
multicyclic aryl groups, e.g., tricyclic, bicyclic,
e.g., naphthalene, benzoxazole, benzodioxazole,
benzothiazole, benzoimidazole, benzothiophene,
methylenedioxyphenyl, quinoline, isoquinoline,
napthridine, indole, benzofuran, purine, benzofuran,
deazapurine, or indolizine. Aryl groups may be
substituted with, for example, alkyl groups, alkynyl
groups, halogens, hydroxy!, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, cyano, amino (including alkyl amino,
dialkylamino, arylamino, diaryiamino, and
alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfmoyl, sulfonamide, nitro,
trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety. 



Those aryl groups having heteroatoms in the ring
structure may also be referred to as "aryl
heterocycles", "heterocycles, " "heteroaryls" or
"heteroaromatics". The aromatic ring can be
substituted at one or more ring positions with such
substituents as described above, as for example,
halogen, hydroxy], alkyl, alkoxy, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, aikylcarbonyl,
alkylaminocarbonyl, arylalkyl aminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl,
arylalkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphonato, phosphinato, cyano, amino (including
alkyl amino, dialkylamino, arylamino, diaryiamino, and
alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro,
trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety.
Aryl groups can also be fused or bridged with
alicyclic or heterocyclic rings which are not aromatic
so as to form a polycycle (e.g., tetralin). In an
aspect, the heteroaromatic group is 2- or 3- thienyl,
2- or 3-furanyl, 2- or 3-pyrrolyl, 2-, 3-, o r
4-pyridinyl, 2-pyrazinyl, 2-, A-, or 5-pyrimidinyl, 3-
or 4-pyridazinyl, or 2-, 3-, 4-, 5, 6, or 7-indolyl.
The term "phenyl" includes aromatic rings of six
carbons. Phenyl may be unsubstituted (or substituted
with hydrogen) or substituted at one or more positions
with a substituent such as, but not limited to, alkyl,
halogen, hydroxyl, alkoxy, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkylaminoacarbonyl, arylalkyl aminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl,
arylalkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphonato, phosphinato, cyano, amino (including
alkyl amino, dialkylamino, arylamino, diaryiamino, and
alkylarylamino), acylamino
(includingalkylcarbonyiamino, arylcarbonylamino,
carbamoyl and ureido), amidino, imino, sulfhydryl,
alkylthio, arylthio, thiocarboxylate, sulfates,
alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido,
nitro, trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety.
The term "aryl" is intended to include both
substituted and unsubstituted phenyl groups. The term
"aryloxy" or "-O-aryl" includes substituted and
unsubstituted aryl groups covalently linked to an
oxygen atom. Examples of aryloxy groups include
phenoxy and benzoxy. The term "alkoxy" includes
substituted and unsubstituted alkyl, alkenyl, and
alkynyl groups covalently linked to an oxygen atom.
Examples of alkoxy groups include methoxy, ethoxy,
isopropoxy, propoxy, butoxy, and pentoxy groups.
Examples of substituted alkoxy groups include
halogenated alkoxy groups. The alkoxy groups can be
substituted with groups such as alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl,
phosphate, phosphonato, phosphinato, cyano, amino
(including alkyl amino, dialkylamino, arylamino,
diarylamino, and alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro,
trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moieties.
Examples of halogen substituted alkoxy groups include,
but are not limited to, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, chloromethoxy,
dichloromethoxy, trichloromethoxy, etc The term
"heteroaryl" as used herein, unless otherwise
indicated, includes monocyclic aromatic heterocycles
containing five to seven 



ring members, of which from 1 to 4 can be heteroatoms
selected, independently, from N, S and O, and bicyclic
aromatic heterocycles containing from six to 10 ring
members, of which from 1 to 4 can be heteroatoms
selected, independently, from N, S and O. The term
"heterocycle", as used herein, unless otherwise
indicated, includes substituted or unsubstituted 4, 5
or 6 membered ring containing at least one N, O, or S
heteroatom which includes both aromatic and
non-aromatic ring systems and includes fusion to a 5
or 6 membered aromatic, heteroaromatic, non-aromatic
carbocycle, or nonaromatic heterocycle. Examples of
heterocycles include, but are not limited to furan,
tetrahydrofuran, thiophene, pyrrole, pyrrolidine,
oxazole, thiazole, imidazole, pyrazole, isoxazole,
isothiazole, triazole, tetrazole, pyran, pyridine,
piperidine, morpholine, pyridazaine, pyrimidine,
pyrazine, piperazine, and the fused bicyclic
heterocycles: indolizine, indole, isoindole, indoline,
benzofuran, benzothiophene, indazole, benzimidazole,
benzthiazole, quinoline, isoquinoline, quinazoline,
azetidine, oxetane, and ethylenedioxy benzene.The term
"alkenyl" includes unsaturated aliphatic groups
analogous in length and possible substitution to the
alkyls described above, but that contain at least one
double bond. For example, the term "alkenyl" includes
straight-chain alkenyl groups (e.g., ethylenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenyl,
octenyl, nonenyl, decenyl, etc.), branched-chain
alkenyl groups, cycloalkenyl (alicyclic) groups
(cyclopropenyl, cyclopentenyl, cyclohexenyl,
cycloheptenyl, cyclooctenyl), alkyl or alkenyl
substituted cycloalkenyl groups, and cycloalkyl or
cycloalkenyl substituted alkenyl groups. The term
alkenyl further includes alkenyl groups, which include
oxygen, nitrogen, sulfur or phosphorous atoms
replacing one or more carbons of the hydrocarbon
backbone. In certain aspects, a straight chain or
branched chain alkenyl group has 6 or fewer carbon
atoms in its backbone (e.g., C2-C6 for straight chain,
C3-C6 for branched chain). Likewise, cycloalkenyl
groups may have from 3-8 carbon atoms in their ring
structure, and more preferably have 5 or 6 carbons in
the ring structure. The term C2-C6 includes alkenyl
groups containing 2 to 6 carbon atoms. Moreover, the
term alkenyl includes both "unsubstituted alkenyls"
and "substituted alkenyls", the latter of which refers
to alkenyl moieties having substituents replacing a
hydrogen on one or more carbons of the hydrocarbon
backbone. Such substituents can include, for example,
alkyl groups, alkynyl groups, halogens, hydroxyl,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, cyano, amino (including alkyl amino,
dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfmoyl, sulfonamide, nitro,
trifluoromethy!, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety.
The term "one or more substituents", as used herein,
refers to a number of substituents that equals from
one to the maximum number of substituents possible
based on the number of available bonding sites. The
terms "halo" and "halogen", as used herein, unless
otherwise indicated, include, fluoro, chloro, bromo
and iodo. It will be noted that the structure of some
of the compounds of this invention includes asymmetric
carbon atoms. It is to be understood accordingly that
the isomers arising from such asymmetry (e.g., all
enantiomers and diastereomers) are included within the
scope of this invention, unless indicated otherwise.
Such isomers can be 



obtained in substantially pure form by classical
separation techniques and by stereochemical Iy
controlled synthesis. Furthermore, the structures and
other compounds and moieties discussed in this
application also include all tautomers thereof. The
term "treating", as used herein, refers to reversing,
alleviating, inhibiting theprogress of, or preventing
the disorder or condition to which such term applies,
or preventing one or more symptoms of such condition
or disorder. The term "treatment", as used herein,
refers to the act of treating, as "treating" is
defined immediately above. The term "treatment" also
includes the diminishment or alleviation of at least
one symptom associated or-caused by the disorder being
treated. For example, treatment can be diminishment of
several symptoms of a disorder or complete eradication
of a disorder. The compounds of formulae I1 II, or III
and their pharmaceutically acceptable salts are also
referred to herein, collectively, as the "novel
compounds of this invention" and the "active compounds
of this invention". Additional benefits and features
of the present invention will become apparent to those
skilled in the art from a review of the following
detailed description, taken in conjunction with the
example and the appended claims. It should be noted,
however, that while the invention is susceptible of
aspects in various forms, described hereafter are
specific preferred aspects of the invention with the
understanding that the present disclosure is intended
as illustrative, and is not intended to limit the
invention to the specific aspects described
herein.DETAILED DESCRIPTION OFTHE INVENTION The
compounds of formulae I, II, o r III of the present
invention may be prepared a s desc ;rriibbeedd iinn
tthhee ffoolllloowwiinngg rreeaaccttiioonn
sscchheemmeess.. UUnnlleessss ootthheerrwwiissee
indicated, R1-R8 in the reaction schemes and
discussion that follow, are as defined above. Unless
otherwise provided herein: TMS =
Chlorotrimethylsilane; Red-AI = sodium bis(2-methoxy)
aluminum; IBX = 1,2-Benziodoxol-3(1 H)-one, 1-hydroxy,
1-oxide; DIAD = Diisopropyl azodicarboxylate; BOC =
butyloxy carbonyl; TFA = trifluoroacetic acid; and
DPPP = 1 ,3-bis-diphenylphosphino propane.Scheme A:
General procedure for the synthesis of morpholine
derivatives starting from benzyl glycidol (General
Procedure A). TMSCl Et3N EtOAc O0C NH4OH, MeOH General
procedure for the preparation of morpholine
derivatives (Scheme A) Preparation of Diol 3 To a 1 M
sodium hydroxide solution, the appropriate phenol
(1.05 equiv) was added and stirred at room temperature
for 30 min. Then (2R, 3R)-3-phenylglycidol 2 (1.0
equiv) was added in one portion and the reaction
mixture was heated at 70 0C for 2 h. The reaction
mixture was cooled to room temperature and the product
was extracted with ether. The combined organic extract
was washed with 1M sodium hydroxide solution, brine
and dried over anhydrous sodium sulfate. The solvent
was removed under reduced pressure and the product was
purified on a column of silica gel to afford the pure
diol. Preparation of mesylate 6 To a solution of diol
3 in ethyl acetate, triethylamine (excess) was added.
The mixture was cooled to 0 0C, then
chlorotrimethylsilane (1.0 equiv) in ethyl acetate was
added 



dropwise over 30 min. After 1 h, if TLC analysis
indicated that a small amount of starting diol was
left, an additional amount of chlorotrimethylsilane
(0.26 ml_, 1.83 mmol) was added and the reaction
mixture was stirred at 0 0C for 45 min. When TLC
analysis indicated diol 3 had converted to TMS
derivative 4, triethylamine ( 1 .0 equiv) was added to
the reaction mixture followed by methanesulfonyl
chloride (1.1 equiv which was added dropwise). The
reaction mixture was allowed to attain room
temperature and stirred for 12 h. When TLC analysis
indicated TMS derivative 4 was converted to 5, 1 M
hydrochloric acid solution was added and the reaction
mixture was stirred at room temperature for 1h. The
reaction mixture was diluted with water and the
organic layer was separated and the aqueous layer was
extracted with ethyl acetate. The combined organic
extract was washed with aqueous sodium bicarbonate
solution, brine and dried over anhydrous sodium
sulfate. The solvent was removed under reduced
pressure to give the mesylate 6 as a colorless liquid
Preparation of epoxide 7 To a solution of mesylate 6
in toluene, 1M sodium hydroxide solution (3 equiv of
base) and methyltributylammonium chloride (75 wt % in
water) were added. The reaction mixture was stirred at
room temperature for 48 h and at 50 0C for 18 h. The
layers were separated and the aqueous layer was
extracted with toluene. The combined organic extract
was washed with brine and dried over anhydrous sodium
sulfate. The solvent was removed under reduced
pressure and the product was purified on a column of
silica gel to give the epoxide 7. Preparation of
aminoalcohol 8 To a concentrated ammonium hydroxide
solution, an equal volume of methanol was added. A
solution of epoxide 7 in methanol was added drop-wise
over 3 h. The reaction mixture was stirred at room
temperature for 18 h. The product was extracted with
dichloromethane. The combined organic extract was
washed with brine, dried overanhydrous sodium sulfate.
The solvent was removed under reduced pressure.
Purification on a silica gel column gave compound 8.
Preparation of chloroacetamide 9 To a mixture of
aminoalcohol 8 and triethylamine (1.5 equiv) in THF, a
solution of chloroacetyl chloride (1 equiv) in THF was
added dropwise. After stirring for 1.5 h, the solvent
and volatiles were removed under reduced pressure, the
residue was dissolved in ethyl acetate, washed with
water, brine and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure to give
chloroacetamide 9. Preparation of morpholinone 10
Chloroacetamide 9 was dissolved in a mixture of
isopropyl alcohol and toluene. A solution of potassium
tert-butoxide (4 equiv) in isopropyl alcohol was added
dropwise under nitrogen atmosphere. The reaction
mixture was stirred at room temperature for 4 h. The
pH of the mixture was adjusted to 6.5 by adding 2 M
HCI solution and volatiles were removed under reduced
pressure. The residue was partitioned between toluene
and water. The aqueous layer was extracted with
toluene. The combined organic extract was washed with
sodium bicarbonate solution, brine and dried over
anhydrous sodium sulfate. The solvent was removed
under reduced pressure and the product was triturated
with a mixture of ethyl acetate and hexane to give
morpholinone 10 typically as a white solid.
Preparation of 11 To a solution of morpholinone 10 in
toluene, Red-AI (75% solution in toluene) was added
dropwise at 0 0C. The reaction mixture was stirred at
ice temperature for 3 h. Excess Red-AI was destroyed
by drop-wise addition of 2 M NaOH solution. The layers
were separated and the aqueous layer was diluted with
water and extracted with toluene. The 



combined organic extract was washed with brine and
dried over anhydrous Na2SO4. The solvent was removed
under reduced pressure and the product was purified on
a column of silica gel (ethyl acetate: methanol) to
give morpholine compound 1 1 typically as a colorless
liquid. Scheme B Palladium coupling of Bromo
derivative (General Procedure B).Preparation of
morpholinone 13: To a solution of arylbromide 12 in
benzene was added tetrakis(triphenylphosphine)
palladium (0) and potassium carbonate. Then a solution
of the appropriate boronic acid in THF was added. The
reaction mixture was heated to reflux (80 0C) for 18 h
and then cooled to room temperature, diluted with
toluene and washed with water and brine. The organic
phase was dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure and the
residue was purified on a column of silica gel (EtOAc/
Hexane) to give morpholinone compound 13. Preparation
of morpholine compound 11 The reduction of the
morpholinone to the morpholine was carried out as
described in General Procedure A. Scheme C: General
procedure for the preparation of morpholine compound 7
starting from morpholine alcohols 1 or 2 (General
Procedure C).Synthesis of "S" morpholine compounds
(Formula I, II). chromatographic purification
Synthesis of "R" morpholin II).Schqme C, continued
Synthesis of "2-S, 3-f?" morpholine compounds (Formula
I, II). Synthesis of "2-fi, 3-S" morpholine compounds
A ss ddeessccirribbeedd aabboovvee General procedure
for the synthesis of (2-S, 3-S)-, (2-R, 3-R)
-morpholine compounds (Formula I, II, or III) and
(2-S, 3-R)-, (2-R, 3-S)-morpholine compounds (Formula
I, II, or III). Oxidation of /V-BOC-morpholine alcohol
The appropriate S or R chiral morpholine alcohol ( 1 ,
or 2) was dissolved in a suitable amount of EtOAc
(0.2M) in a round-bottom flask fitted with a reflux
condenser and a magnetic stirbar, and this solution
was gently refluxed with IBX (2.0 equiv) for 3 hours
with stirring. The reaction mixture was cooled to room
temperature, diluted with hexanes (40% by volume) and
filtered through a medium porosity frit filter. The
collected solid was washed twice with a 1:1 mixture of
EtOAc and hexanes and the combined filtrates were
concentrated to afford a colorless oil which was used
in the next reaction without further purification. See
Org Lett, 2002, 3002. The crude NMR shows CHO peak and
a trace (<3%) of iodobenzoic acid. The aldehyde thus
obtained gives a good result in the subsequent
alkylation reaction. The aldehyde product 3 is
somewhat unstable and should be used shortly after its
preparation. Alkylation of the L/-BOC-morpholine
aldehyde The crude aldehyde (3) from the previous step
was dissolved in anhydrous THF (0.6M) in a dry flask
under an inert atmosphere and the resulting solution
was cooled to -40 C. A solution of the appropriate
alkyllithium or Grignard reagent ( 1 .5-3.0 equiv.) in
THF or diethylether was added dropwise over 15 minutes
via syringe while vigorously stirring the reaction
mixture. When the addition was complete, the cooling
was removed, and thereaction was allowed to come to
ambient temperature. After stirring for 4 hours at
this temperature, the reaction was judged complete (by
TLC analysis, EtOAC in hexanes as the eluent) and was
poured into a beaker containing sat. aq. NH4CI and
ice. The resulting mixture was extracted with EtOAc
and the combined organic extracts were 



washed with sat. aq. NaCI and concentrated to dryness.
The resulting crude oil was adorbed onto silca gel and
purified by column chromatography (silica, Biotage
prepack, EtOAc in hexanes) to afford the products 4
and 5 as a colorless oil (60-75% overall yield for two
steps from the starting L/-BOC-morpholine alcohol 1 or
2). HNMR and MS analysis were consistent with product.
Inversion of the secondary alcohol: This procedure was
applied to invert the stereochemistry of an undesired
alcohol (e.g. 4) to the desired alcohol (e.g. 5)
during the synthesis of (2-S, 3-S)- and (2-R, 3-R)-
morpholine derivatives such as 7, 8, or 10. This
procedure was also applied to convert the undesired
(e.g. 5) to the desired alcohol (e.g. 4) during the
synthesis of (2-S, 3-R)- and (2-R, 3-S)-morpholine
derivatives such as 12, 12a , 13, or 14. Hence,
alcohols 4 and 5 could be interconverted, thus making
the synthetic route applicable to any of the four
possible stereoisomers Benzoate formation The starting
alcohol (5), triphenylphosphine (3.0 equiv.), and the
starting phenol (5.0 equiv.) were dissolved in toluene
(0.4 M) in a round-bottom flask fitted with a magnetic
stirbar and septa, and the mixture was cooled to 0 C
and stirred for 10 minutes at this temperature. DIAD
(2.9 equiv) was added dropwise over 10 minutes at 0 C.
The reaction mixture was warmed to ambient temperature
and stirred for 24-48 hours. Reaction progress was
monitored by TLC (40% EtOAc in hexanes as an eluent)
and MS. Upon completion of the reaction, the solvent
was removed in vacuo, affording an oil which was
dissolved in dichloromethane (0.1 M). This solution
was transferred to a separatory funnel and washed
twice with 1M aq. KOH solution. The organic phase was
dried over Na2 SO concentrated to dryness, adsorbed
onto silica gel, and subjected to column
chromatography (Silica, Biotage prepack, EtOAc in
hexanes) to afford the product benzoate, typically as
a foamy semi-solid in 95-99% yield. HNMR and MS
analysis were consistent with product. Benzoate
cleavage The starting benzoate from was dissolved in
MeOH (0.1 M) and NaOH (10 equiv, 5% aq. solution) was
added. The reaction mixture was warmed to 6O0C and
stirred at that temperature for 0.5hr. The MeOH was
removed in vacuo and the aqueous layer was extracted
with CH2 CI2 (4 times). The combined organic layers
were dried overNa2SO4-and concentrated to afford an
oil which was purified by column chromatography
(silica, Biotage prepack, EtOAc/Hex) to afford the
desired alcohol 5 in good to excellent yield. HNMR and
MS analysis were consistent with product. Ether
formation via Mitsunobu reaction ' The starting
alcohol (5) triphenylphosphine (2.0 equiv.), and the
starting phenol (5.0 equiv.) were dissolved in toluene
(0.4 M) in a round-bottom flask fitted with a magnetic
stirbar and septa and the mixture was cooled to 0 C
and stirred for 10 minutes at this temperature. In
some cases, some phenol or alcohol remained
undissolved and a small amount (5-10% of the total
solvent volume) of THF was added to aid with
solubility. DIAD (1 .9 equiv) was added dropwise over
10 minutes at 0 C. The reaction mixture was warmed to
ambient temperature and stirred for 24-48 hours.
Reaction progress was monitored by TLC (EtOAc in
hexanes as an eluent) and MS. Upon completion of the
reaction, the solvent was removed in vacuo, affording
an oil which was dissolved in dichloromethane (0.1 M).
This solution was transferred to a separatory funnel
and washed twice with a 1M aq. KOH solution. The
organic phase was dried over Na2SOf concentrated to
dryness, adsorbed onto silica gel, and subjected to
column chromatography (Silica, Biotage prepack, 10 to
25% EtOAc in hexanes) to afford the 



product 6 as a solid or a foam in moderate yield.
Removal of the BOC group ' The starting material 6 was
dissolved in a very minimum of dioxane in a
round-bottom flask fitted with a magnetic stirbar and
this was cooled to 0 C. A solution of HCI (4.0 equiv,
4.0 M in dioxane) was added dropwise via syringe and
the reaction was stirred for 0.5 h during which time,
the reaction was allowed to warm to room temperature.
Stirring was continued for an additional 0.5 hours if
necessary. When all starting material was consumed (as
judged by TLC using EtOAc in hexanes), the reaction
was concentrated to dryness in vacuo and taken up in a
minimum of a 5% (v/v)HOAc solution in MeOH. This
solution was loaded onto an ion exchange column
(Varian SCX) and purified using MeOH and eluting with
1M NH3 in MeOH) to give the product amine 7 or 8 (as
the free amine) as a colorless solid or oil which was
pure by NMR and HPLC. Formation of the fumaric acid
salt The free amine was dissolved in a minimum of
isopropanol in an appropriately sized round-bottom
flask fitted with a magnetic stirbar. A solution of
fumaric acid (0.96 equiv, 0.205 M in isopropanol) was
added and the reaction mixture was vigorously stirred
for 15 minutes. A portion of the solvent (30-40%) was
allowed to evaporate under a stream of nitrogen to
afford a solid or a gummy solid. The remainder of the
solvent was removed in vacuo and MeCN (0.1M) was
added. The resulting reaction mixture was
vigorouslystirred for several hours during which time
a white solid forms. The reaction mixture was heated
until all of the solid dissolved and was allowed to
(slowly) cool over 1 h to ambient temperature in an
oil bath. The reaction mixture was filtered through
filter paper and the product crystals (or amorphous
solid) were collected and dried under vacuum. Ether
formation via mesylate displacement (alternative
procedure to Mitsunobu reaction) The starting alcohol
5 was dissolved in CH2 CI2 (0.4M) and Et3 N (1 .3
equiv) was added. The reaction mixture was cooled to
O0C and methanesulfonyl chloride ( 1 .2 equiv) was
added dropwise. The mixture was stirred at O0C for
2hr. The reaction was quenched by the addition of
satd. aq. NH4CI, diluted with an additional volume of
CH2 CI2 and poured into a separatory funnel. 1.5M aq.
HCI was used to wash the organic layer for 2 times.
The organic phase was dried over Na2 SC , filtered,
and concentrated in vacuo to afford the product
mesylate which was used in the next step without
additional purification. This material was dissolved
in a suitable solvent such as acetonitrile or toluene
and K2CO3 (3.0 equiv) was added along with the
appropriate phenol ( 1 .3 equiv). The reaction mixture
was heated to near the reflux point of the solvent
either in a microwave reactor or on an oil bath. After
heating for 12-60 hours, the reaction mixture was
filtered and concentrated to afford a gummy residue
which was purified by flash column chromatography to
afford the desired ether product 6 or 9 in moderate
yield. Scheme D: Alternate procedure for the synthesis
of biaryl and pyridyl-substituted morpholine
derivatives (Formula III). General Procedure D.
orNEtherification via Mitsunobu reaction To a stirring
mixture at room temperature of either (R) or
(S)-2-hydroxymethyl -morpholine-4-carboxylic acid,
fert-butyl ester (1), the appropriate phenol (e.g.
2-bromophenol, 2-bromo-3-pyridinol, or a substituted
analog), and triphenylphosphine, in DME was added
dropwise diisopropyl azodicarboxylate. The solution
was stirred and heated at 40C for 24 h, concentrated
(to remove most of the DME), then suspended into
diethyl ether. The solid that formed was filtered. The
filtrate was concentrated and chromatographed (MPLC,
silica gel, EtOAc in dichloromethane) to give the
product (2), typically as a yellow or colorless oil.
Biaryl ether formation 



To a stirred solution of the aryl bromide 2 and the
appropriate phenol in DME was added potassium
ferf-butoxide and Copper (I) triflate benzene complex.
The mixture was stirred and heated to 1000C for 24
hours. The reaction was then concentrated (to remove
most of the DME), and suspended into diethyl ether and
water. This mixture was filtered through a pad of
Celite and the pad was washed with additional diethyl
ether. The layers were separated and the organic layer
was washed with 2 N NaOH (2 x), sat. KH2PO4, and brine
solutions. The organic extract was dried with Na2SO4,
filtered, concentrated and chromatographed (MPLC,
silica gel, EtOAc in hexanes) to give the product (3),
typically as a thin oil. Formation of fumarate salt. A
solution of the BOC-protected morpholine derivative 3
in of CH2CI2 was treated with 2 mL of trifluoroacetic
acid. The solution was stirred at room temperature
under N2 for 3 h, concentrated then partitioned
between CH2CI2 and 10% aq. NH4OH solution. The layers
were separated and the organic extract was dried
(Na2SO4), filtered and concentrated. The sample was
converted to the fumaric acid salt in 2-propanoi from
which it crystallized to give the product 4 as its
fumarate salt (white solid). Additional debenzylation
and alternate etherification for diphenyl ether
formation without pyridine ring: (W=C) Additional
debenzylation reaction: To a solution of
(S)-2-(2-benzyloxy-phenoxymethyl)-
morpholine-4-carboxylic acid, fert-butyl ester
(obtained as above, General Procedure D) in ethanol
was treated with 10% Pd/C. The room temperature sample
was hydrogenated at balloon pressure for 2 h, filtered
then concentrated. The sample was dissolved intoEtOAc,
washed with sat. KH2PO4 and brine solutions, dried
(MgSO4), filtered and concentrated to give
(S)-2-(2-hydroxy-phenoxymethyl)-morphoIine-4-carboxyli
c acid, tertbutyl ester as a light yellow oil.
Alternate diphenyl ether formation: The procedure of
David Evans, et al., Tetrahedron Letters 1998, 39,
2937-2940 was followed. A mixture of 2, arylboronic
acid, copper (II) acetate, pyridine, and 4A activated
powdered molecular sieves in CH2CI2 was stirred at
room temperature under ambient atmosphere for 5 days.
The sample was diluted with EtOAc, stirred at room
temperature for 2 h then filtered through a pad of
Celite. The filtrate was washed with 1 N NaOH (2 x),
sat. KH2PO4 and brine solutions, dried (MgSO4),
filtered and concentrated. The crude sample was
chromatoghaphed (MPLC, silica gel, EtOAc in hexanes)
to give the product diphenyl ether 3. Biphenyl version
of General Procedure D To a mixture of aryl bromide 2,
in degassed ethanol, tetrakis(triphenylphosphine)
palladium(O), potassium carbonate, and the appropriate
boronic acid were added. The reaction mixture was
heated under reflux for 18 h, cooled to room
temperature, the contents were filtered and the
filtrate was concentrated. The residue was dissolved
in ethyl acetate (100 ml_) , washed with water and
brine. The solvent was removed under reduced pressure
and the product was purified on a column of silica gel
using ethyl acetate in hexane to give compounds 5
which were deprotected in the usual way.General
Procedure E: Scheme E. General Procedure for the
Synthesis of Chiral Morpholine Derivatives. in
Oxidation of L/-BOC-morpholine alcohol The appropriate
S chiral morpholine alcohol 1 (15 g) was dissolved in
a suitable amount dichloromethane and, TEMPO (160 mg)
, KBr (650 mg), and TBACI (1 g) were dissolved in a
mixture of DCM (950 mL) and 40 ml_ 1M NaHCO . The
reaction mixture was cooled to 0 C and a solution of
NaOCI (13%, 300 mL), 300 mL satd NaCI, and 180 mL
NaHCO3 was added dropwise over a period of 45 minutes.
After stirring the resulting mixture for 



another 1.5 hours, it was washed with CH2 CI2 (4x500
mL). The aq. layer was cautiously acidified to pH 2
with 1M HCI and extracted with CH2 CI2 . The combined
organics were dried and concentrated to give a white
solid. The acid thus obtained gives a good result in
the subsequent coupling reaction. Preparation of
Weinreb Amide:The acid 15, (32 g) was dissolved in 400
mL dichloromethane along with, the amine hydrochloride
(15.1 g), triethylamine (35 g), and this solution was
cooled to 0-5C. To this reaction mixture was added
phosphoric acid cyclic anhydride (97 g) over 90
minutes at 0- 5C. The reaction mixture was stirred for
1.5 hrs total and quenched with 250 ml of 20% K2CO3
solution at < 15C. The organic phase was separated and
washed with 2X 400 ml 10% K CO to afford, after
removal of solvent, 35.7 g of the desired amide 16 as
a colorless oil (94%) Preparation of ketone:
Preparation of
2-(Pyridine-2-carbonyl)-morpholine-4-carboxylic acid
tert-butyl ester as a representative example.
2-pyridyl iodide (5.5 g) was dissolved in THF and
cooled to - 20c. EtMgBr (3.3 g) was added dropwise
over 10 minutes as a solution in THF and stirring was
continued for 30 minutes at -20 C . The solution
became dark yellow. The amide 16 (4 g) was added to
this solution as a solution in THF (8 mL) and the
reaction mixture was held at -30C and stirred for 30
minutes. Water was poured into the reaction mixture
while it was still cold (100 mL) and quenched with NH4
CI (aq) (50 mL). Extraction into EtOAc (3x75 mL) and
concentration gave an solid which was purified on a 40
g Biotage prepack column (15% EtOAc in hexanes) to
give the desired product as a slightly yellow, waxy
solid. Reduction: Preparation of
2-(Hydroxy-pyridin-2-yl-methyl)-morpholine-4-carboxyli
c acid tert-butyl ester as a representative example.
In a glove box in a sealed tube the reactants ( 1.15 g
ketone, 0.1 g K2CO3 ) were dissolved in THF and
isopropanol along with .001 g of Ru (S) cat (0.02 mol
% eq) (Strem cat #44-021 1 lot # B7081 103). This was
stirred under 50 psi H2 at RT overnight. The reaction
was removed from the glovebox, filtered (the solid K2
CO3 ) through syringe filter containing 3 g silica,
and concentrated to dryness under reduced pressure to
afford a yellow oil which was pure by NMR. Upon
standing, the oil solidified to a fluffy solid which
was used in the next steps without further
purification. NMR analysis can be used to estimate the
ratio of diastereoisomers present in the crude
reduction mixture. Formation of and displacement of
mesylate or Mitsunobu reaction:
2-[(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-morpholine-
4-carboxylic acid tert-butyl ester was prepared
following the protocols outlined for General Procedure
C. Removal of Boc group and salt
formation:2-[(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-m
orpholine fumarate was prepared following the
protocols outlined for General Procedure C. Formation
of Succinate salt: The free morpholine 7 was dissolved
in a minimum amount of Et20. Occasionally, a small
amount of isopropanoi was added in order to dissolve
the morpholine completely. A 0.25 M solution of
succinic acid in isopropanoi ( 1 .0 equiv. of acid)
was added slowly dropwise with stirring. After several
minutes, crystalline solid began to precipitate from
the reaction mixture. After standing for 2 hours, the
precipitate was filtered and drid to afford a 1:1
adduct of succinic acid and the morpholine derivative.
Scheme F (General Procedure F) Dppp 6-[(2 Bromo
phenoxy) phenyl methyl] morpholin 3 one 2 [(5 Oxo
morphohn 2 yl) phenyl methoxy] benzoic acid ethyl
ester 



[2 (Morpholin 2 yl phenyl methoxy) phenyl] methanol 2
[(2 Hydroxymethyl phenoxy) phenyl methyl] morpholine
4- carboxyhc acid ten butyl ester 4-[(2 Ethoxy
phenoxy) phenyl methyl] 2 [(2 Methoxymethy] phenoxy)
phenyl methyl] morpholine 4-carboxylic acid ten butyl
ester pipepdinc General Procedure F: Preparation of
2-[(5-Oxo-morpholin-2-yl)-phenyl-methoxy]-benzo ic
acid ethyl
ester.6-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-
one (0.82 g) was taken up in ethanol (40 ml_).
Palladium acetate (0.051 g) was added, followed by
DPPP (0.112 g) and TEA (0.63 mL), and the reaction was
placed under a CO atmosphere and heated at 100 C. An
second charge of catalyst was added at 60 h, and again
at 74 h. After 88 h, the mixture was cooled, filtered,
and concentrated to give a dark red oil. The oil was
taken up in DCM, concentrated onto silica, and
purified by silica chromatography (Hexane/EtOAc 95:5
to 40:60). Fractions containing the desired product
were combined and concentrated to give 0.66g of
2-[(5-Oxo-morpholin-2-yl)-phenyl-methoxy]-benzoic acid
ethyl ester as an orange oil (83% yield, M+1 = 356.1).
Preparation of
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol
2-[(5-Oxo-morpholin-2-yl)-phenyl-methoxy]-benzoic acid
ethyl ester (0.66 g) was taken up in 10 mL toluene,
and cooled to 0 C for the addition of Red-AI (2.8 mL,
5 equiv). The mixture was allowed to warm to room
temperature. After 12 h, 2 mL 2 N NaOH was added, and
the mixture was stirred at room temperature for 30
min, extracted with toluene (2x5 mL). The organics
were combined, dried over MgSO filtered and
concentrated. The residual oil was taken up in DCM,
and pumped onto silica, and purified by MPLC in
DCM/MeOH+0.1 NH4OH. Fractions containing the desired
compound were combined and concentrated. 0.287 g of
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol as
a pale yellow oil (51% yield, M+1 = 300.1).
Preparation of
2-[(2-Hydroxymethyl-phenoxy)-phenyl-methyl]-morpholine
-4-carboxylic acid tert-butyl ester .
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol
(0.287 g) alcohol was taken up in THF, and NaOH ( 1 .2
mL, 1M, 1.1 equiv.) was added followed by di-t-butyl
dicarbonate (0.23 g, 1. 1 equiv). The mixture was
stirred at room temperature for 12 h. The THF was then
removed by rotary evaporation, and the residual oil
was partitioned between water and ether. The layers
were separated, and the aqueous layer was extracted
with ether (2x 15 mL). The organics were combined and
dried over MgSO4, filtered and concentrated to give
0.44 g of
2-[(2-Hydroxymethyl-phenoxy)-phenyl-methyl]-morpholine
- 4-carboxylic acid tert-butyl ester (114% crude
yield). Preparation of
2-[(2-Methoxymethyl-phenoxy)-phenyl-methyl]-morpholine
-4 -carboxylic acid tert-butyl ester
2-[(2-HydroxymethyI-phenoxy)-phenyl-methyl]-morpholine
-4-carboxylic acid tert-butyl ester (0.44 g) was taken
up in THF (10 mL) and placed in a room temperature
bath for the addition of NaH (0.05 g). The mixture was
stirred for 10 min, and then MeI (0.17 g) was added
and stirred at room temperature for 3 h. The mixture
was again treated with NaH and MeI and stirred at room
temperature for 48 h. Starting material was still
present, sothe mixture was treated with NaH. MeI was
passed through a plug of basic alumina and then added.
After 3 h, the reaction was carefully quenched by the
addition of water. The mixture was extracted with
ether (3x30 ml), and the organics were combined,
washed with brine (1x20 ml), dried over MgSO4 ,
filtered and concentrated. The colorless oil was taken
up in DCM and pumped onto silica and then purified by
MPLC (Hexane:EtOAc 95:5 to 40:60). Fractions
containing the desired product were combined and
concentrated to give 0.317 g of Preparation of
2-[(2-Methoxymethyl-phenoxy)-phenylmethyl]- 



morpholine-4-carboxylic acid tert-butyl ester (70%
yield). Preparation of
4-[(2-Ethoxy-phenoxy)-phenyl-methyl]-piperidine
2-[(2-Methoxymethyl-phenoxy)-phenyl-methyl]-morpholine
-4-carboxylic acid tert-butyl ester (0.761 g) was
taken up in 1 M HCI in dioxane (7.4 ml_) and stirred
at room temperature for 12 h. The dioxane was removed,
and the residual tacky solid was taken up in DCM,
washed with 1 M NaOH, dried over MgSO4 , filtered and
concentrated onto silica. The material was purified
via MPLC (DCM/MeOH+1% NH4OH 95:5 to 75:25. The
collected product was not clean, so it was purified by
preparative HPLC to give 0.077 g of
4-[(2-Ethoxy-phenoxy)-phenyl-methyl]-piperidine (21%
yield, M+1 = 312.2). The compounds of the formulae I,
II, or III and their pharmaceutically acceptable salts
can be administered to mammals via either the oral,
parenteral (such as subcutaneous, intravenous,
intramuscular, intrasternal and infusion techniques),
rectal, buccal or intranasal routes. In general, these
compounds are most desirably administered in doses
ranging from about 0.1 mg to about 1000 mg per day, in
single or divided doses (i.e. , from 1 to 4 doses per
day), although variations will necessarily occur
depending upon the species, weight and condition of
the patient being treated and the patient's individual
response to said medicament, as well as on the type of
pharmaceutical formulation chosen and the time period
and interval at which such administration is carried
out. However, a dosage level that is in the range of
about 25 mg to about 100 mg per day is most desirably
employed. In some instances, dosage levels below the
lower limit of the aforesaid range may be more than
adequate, while in other cases still larger doses may
be employed without causing any harmful side effects,
provided that such higher dose levels are first
divided into several small doses for administration
throughout the day. The compounds of the present
invention may be administered alone or in combination
with pharmaceutically acceptable carriers or diluents
by any of the routes previously indicated, and such
administration may be carried out in single or
multiple doses. More particularly, the novel
therapeutic agents of this invention can be
administered in a wide variety of different dosage
forms, Ne., they may be combined with various
pharmaceutically acceptable inert carriers in the form
of tablets, capsules, lozenges,troches, hard candies,
suppositories, jellies, gels, pastes, ointments,
aqueous suspensions, injectable solutions, elixirs,
syrups, and the like. Such carriers include solid
diluents or fillers, sterile aqueous media and various
non-toxic organic solvents, etc. Moreover, oral
pharmaceutical compositions can be suitably sweetened
and/or flavored. In general, the weight ratio of the
novel compounds of this invention to the
pharmaceutically acceptable carrier will be in the
range from about 1:6 to about 2:1, and preferably from
about 1:4 to about 1:1. For oral administration,
tablets containing various excipients such as
microcrystalline cellulose, sodium citrate, calcium
carbonate, dicalcium phosphate and glycine may be
employed along with various disintegrants such as
starch (and preferably corn, potato or tapioca
starch), alginic acid and certain complex silicates,
together with granulation binders like
polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium
stearate, sodium lauryl sulfate and talc are often
very useful for tabletting purposes. Solid
compositions of a similar type may also be employed as
fillers in gelatin capsules; preferred materials in
this connection also include lactose or milk sugar as
well as high molecular weight polyethylene glycols.
When aqueous suspensions and/or elixirs are desired
for oral administration, the active ingredient may be
combined with various sweetening or flavoring agents,
coloring matter or dyes, and, if so desired,
emulsifying and/or suspending agents as well, together
with such diluents as water, ethanol, propylene
glycol, glycerin and various like combinations 



thereof. For parenteral administration, solutions of a
compound of the present invention in either sesame or
peanut oil or in aqueous propylene glycol may be
employed. The aqueous solutions should be suitably
buffered (preferably pH greater than 8) if necessary
and the liquid diluent first rendered isotonic. These
aqueous solutions are suitable for intravenous
injection purposes. The oily solutions are suitable
for intra-articular, intra muscular and subcutaneous
injection purposes. The preparation of all these
solutions under sterile conditions is readily
accomplished by standard pharmaceutical techniques
well known to those skilled in the art. This invention
relates to methods of treating a central nervous
system disorder or condition such as ADHD, anxiety,
depression, schizophrenia and the other disorders
referred to in the description of the methods of the
present invention, wherein a novel compound of this
invention and one or more of the other active agents
referred to above (e.g., an NK1 receptor antagonist,
an anxiolytic an antipsychotic agent, tricyclic
antidepressant, 5HT1B receptor antagonist, or
serotonin reuptake inhibitor) are administered
together, as part of the same pharmaceutical
composition, as well as to methods in which such
active agents are administered separately as part of
an appropriate dose regimen designed to obtain the
benefits of the combination therapy. The appropriate
dose regimen, the amount of each dose of an active
agent administered, and the specificintervals between
doses of each active agent will depend upon the
subject being treated, the specific active agent being
administered and the nature and severity of the
specific disorder or condition being treated. In
general, the novel compounds of this invention, when
used as a single active agent or in combination with
another active agent, will be administered to an adult
human in an amount from about 3 mg to about 300 mg per
day, in single or divided doses, preferably from about
25 to about 100 mg per day. Such compounds may be
administered on a regimen of up to 6 times per day,
preferably 1 to 4 times per day, especially 2 times
per day and most especially once daily. Variations may
nevertheless occur depending upon the species of
animal being treated and its individual response to
said medicament, as well as on the type of
pharmaceutical formulation chosen and the time period
and interval at which such administration is carried
out. In some instances, dosage levels below the lower
limit of the aforesaid range may be more than
adequate, while in other cases still larger doses may
be employed without causing any harmful side effect,
provided that such larger doses are first divided into
several small doses for administration throughout the
day. A proposed daily dose of an atypical anti
psychotic , preferably piprasidone, in the combination
methods and compositions of this invention, for oral,
parenteral or buccal administration to the average
adult human for the treatment of the conditions
referred to above, is from about 0.1 mg to about 2000
mg, preferably from about 1 mg to about 200 mg of an
atypical anti psychotic per unit dose, which could be
administered, for example, 1 to 4 times per day. A
proposed daily dose of a 5HT1B receptor antagonist in
the combination methods and compositions of this
invention, for oral, parenteral, rectal or buccal
administration to the average adult human for the
treatment of the conditions referred to above, is from
about 0.01 mg to about 2000 mg, preferably from about
0.1 mg to about 200 mg of the 5HT1B receptor
antagonist per unit dose, which could be administered,
for example, 1 to 4 times per day. For intranasal
administration or administration by inhalation, the
novel compounds of the invention are conveniently
delivered in the form of a solution or suspension from
a pump spray container that is squeezed or pumped by
the patient or as an aerosol spray presentation from a
pressurized container or a nebulizer, with the use of 



a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane,
carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined
by providing a valve to deliver a metered amount. The
pressurized container or nebulizer may contain a
solution or suspension of the active compound.
Capsules and cartridges (made, for example, from
gelatin) for use in an inhaler or insufflator may be
formulated containing a powder mix of a compound of
the invention and a suitable powder base such as
lactose or starch. Formulations of the active
compounds of this invention for treatment of the
conditions referred to above in the average adult
human are preferably arranged so that eachmetered dose
or "puff" of aerosol contains 20 mg to 1000 mg of
active compound. The overall daily dose with an
aerosol will be within the range 100 mg to 10 mg.
Administration may be several times daily, for example
2, 3, 4 or 8 times, giving for example, 1, 2 or 3
doses each time. The ability of the compounds of this
invention to bind to the hNET and serotonin SERT
receptor can be determined using conventional radiolig
and receptor binding assays. The receptors can be
heterologously expressed in cell lines and experiments
conducted in membrane preparations from the cell lines
using procedures outlined below. IC50 concentrations
can be determined by nonlinear regression of
concentrationdependent reduction in specific binding.
The Cheng-Prussoff equation can be used to convert the
IC50 to Ki concentrations. hNET Receptor Binding: Cell
pastes of HEK-293 cells transfected with the human
norepinephrine transporter were supplied by the Pfizer
Ann Arbor Protein Expression and Production group.
Pellets were resuspended in 400 to 700 ml of
Krebs-HEPES assay buffer (25 mM HEPES, 122 mM NaCI, 3
mM KCI, 1.2 mM MgSO4, 1.3 mM CaCI2, and 1 1 mM
glucose, pH 7.4) with a Polytron homogenizer at
setting 7 for 30 sec. Aliquots of membranes (5 mg/ml
protein) were stored in liquid nitrogen until used.
The binding assay was set up in Beckman deep-well
polypropylene plates with a total volume of 250 ml I
containing: drug (10'5M to 10'12M), cell membranes,
and 50 pM [125l]-RTI-55 (Perkin Elmer, NEX-272;
specific activity 2200 Ci/mmol). The reaction was
incubated by gentle agitation for 90 min at room
temperature and was terminated by filtration through
Whatman GF/C filter plates using a Brandel 96-well
plate harvester. Scintillation fluid (100 ml I) was
added to each well, and bound [125l]-RTI-55 was
determined using a Wallac Trilux Beta Plate Counter.
Test compounds were run in duplicate, and specific
binding was defined as the difference between binding
in the presence and absence of 10 ml M desipramine.
Excel and GraphPad Prism software were used for data
calculation and analysis. IC50 values were converted
to K values using the Cheng-Prusoff equation. hSERT
Receptor Binding: Cell pastes of HEK-293 cells
transfected with the human seritonin transporter were
supplied by the Pfizer Ann Arbor Protein Expression
and Production group. Pellets were resuspended in 400
to 700 ml of Krebs-HEPES assay buffer (25 mM HEPES,
122 mM NaCI, 3 mM KCI, 1.2 mM MgSO4, 1.3 mM CaCI2, and
11 mM glucose, pH 7.4) with a Polytron homogenizer at
setting 7 for 30 sec. Aliquots of membranes (5 mg/ml
protein) were stored in liquid nitrogen until used.The
binding assay was set up in Beckman deep-well
polypropylene plates with a total volume of 250 ml I
containing: drug (10 5M to 10 12M), cell membranes,
and 50 pM [125l]-RTI-55 (Perkin Elmer, NEX-272;
specific activity 2200 Ci/mmol). The reaction was
incubated by gentle agitation for 90 min at room
temperature and was terminated by filtration through
Whatman GF/C filter plates using a Brandel 96-well
plate harvester. 



Scintillation fluid (100 ml I) was added to each well,
and bound [125l]-RTI-55 was determined using a Wallac
Trilux Beta Plate Counter. Test compounds were run in
duplicate, and specific binding was defined as the
difference between binding in the presence and absence
of 10 ml M citalopram. Excel and GraphPad Prism
software were used for data calculation and analysis.
IC50 values were converted to Kj values using the
Cheng-Prusoff equation. The hNET and SERT activities
of compounds of the present invention are set forth in
Table 1. TABLE 1 Example # hNET (Ki) SERT (Ki) 1 9.9
3942 2 6.3 564 3 33 1581 4 1.6 708 5 13 1176 6 1 1
3227 7 17 6610 8 4.2 4713 9 15 967 10 689 10000 1 1
1.8 452 12 6.7 6.4 13 18 4097 14 6 1 10000 15 15 3772
16 99 4505 18 133 72 19 1015 74 20 593 10000 2 1 6.8
2500 22 (2S,3R) 4816 6671Example # hNET (Ki) SERT (Ki)
22 (2S.3S) 12 10000 23 5 1 2629 24 210 7722 25 124
10000 26 359 2437 27 7903 412 28 8414 1409 29 154
10000 30 4 1 10000 3 1 85 348 32 36 10000 33 22 2410
34 141 184 35 1 1 605 36 3.7 471 37 12 163 38 517 4099



39 3.7 475 40 317 828 4 1 17 17 42 68 4941 43 172 19
44 5.3 1359 45 10 45 46 6.5 5632 47 8.4 52 48 3 1 10
49 8.9 729 50 5.2 6260 5 1 16 10000 52 1617 1351 53
5.9 259 54 1306 10000 55 12 2244 56 4 1 2463 57 24
94Example # hNET (Ki) SERT (Ki) 58 7.4 965 59 6 1 206
60 14 78 6 1 68 6603 62 12 65 63 28 2538 64 119 10000
65 85 1195 66 8 1 176 67 2 1 93 68 19 660 69 26 1894
70 1 1 818 7 1 50 65 73 595 10000 74 55 10000 75 22
849 76 64 349 77 3163 10000 78 7974 10000 79 10 9646
80 7.5 3669 8 1 9.6 4320 82 1 1 2609 83 3.9 3116 84
7.3 4865 85 37 869 86 14 8085 87 2893 953 



88 633 10000 89 4110 10000 90 211 5045 9 1 19 2289 92
35- 1452 93 1 1 5603 94 8 811Example # hNET (Ki) SERT
K i 95 3 3410 96 12 4447 97 9 471 98 22 1140 99 880
1271 100 152 10000 101 66 912 102 82 5740 103 13 6073
104 2386 9786 105 1500 5587 106 54 10000 107 27 3675
108 28 676 109 16 364 110 8.57 356 111 105 237 112 17
105 113 15 7 1 114 35 75 116 63 1333 118 1137 10000
119 23 66 120 10 10000 121 470 10000 122 11 44 123 935
4116 124 30 346 125 11 10000 126 32 10000 127 7 6280
128 11 3325 129 8 4473 130 457 7057 131 388 99 132 18
6117Example # hNET (Ki) SERT (Ki) 133 1457 9059 134 18
10000 135 32 4483 136 102 6135 137 9 1813 



138 1609 3822 139 1189 1139 140 7 1 763 141 40 2745
142 49 4538 143 896 3319 144 304 7221 145 45 4138 146
20 3704 147 2568 2533 148 69 10000 149 9 2311 150 20
2025 151 4 ' 3290 152 9 1938 153 14 6319 154 12 2524
155 5 768 156 14 801 157 4 2573 158 6 10000 159 7 7368
160 6 6503 161 5 3877 162 5 263 163 13 446 164 13 3067
165 4 351 166 8 1349 167 8 2554 168 5 791Example #
hNET (Ki) SERT (Ki) 169 6 2982 170 11 4934 171 20 1039
172 24 9341 173 12 10000 174 18 7517 175 15 7640 176 5
3417 177 7 1961 178 3 6 1 179 18 2553 180 9 8234 181
225 4904 182 3 1 7084 183 7 5344 184 6 460 185 8 201 



186 8 1255 187 15 224 188 14 2212 189 147 5218 190 6
4338 191 6 5832 192 38 1880 193 3 707 194 9 2560 195
10 7057 196 9 10000 197 18 811 198 30 62 199 8 2942
200 9546 10000 201 171 10000 202 45 722EXAMPLES
Example 1
(S)-2-[(S)-Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]
-morpholine was synthesized from benzyl glycidol and
2-trifluoromethoxyphenol according to General
Procedure A (Scheme A) and was isolated as a gummy
oil. 1H NMR (CDCI3) d: 7.22 (m, 5H)1, 7.07 (d, 1H),
6.91 (dt, 1H), 6.72 (m, 2H), 5.04 (d, 1H), 3.82 (m,
2H)1 3.51 (m, 1H), 2.65 (m, 2H), 2.53 (m, 1H), 2.46
(t, 1H), 1.61 (s, 1H). MS(EI): calculated:
[C18H18O3F3N] 353, Found: [M+H]: 354. Elemental
Analysis: calculated: C 61.19%, H 5.10%, N 3.97%.
found: C 60.33%, H 5.04%, N 3.82%.
(S)-2-[(S)-(2-Ethylsulfanyl-phenoxy)-phenyl-methyl]-mo
rpholine was synthesized from 2- Ethylsulfanyl-phenol
according to general procedure A and was isolated as a
gummy oil. MS (APCI): 330 [M+H]+. Example 3 Chiral
(S)-2-[(S)-(2-lsobutyl-phenoxy)-phenyl-methyl]-morphol
ine was synthesized from 2- Isobutyl-phenol according
to general procedure A and was isolated as a gummy
oil. MS (APCI): 326 [M+H]+.Example 4 Chiral
(S)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-morpholine
was synthesized from 2- Bromophenol according to
general procedure A with the following modification of
the final reduction reaction. Scheme: Borane / THF
Preparation of morpholine compound 2: To a solution of
bromomorpholinone 1 ( 1 .0 g, 2.76 mmol) in 20 mL of
THF was added 10 ml_ of 1.0 M borane in THF and the
reaction mixture was stirred at room temperature for
18 h. Then the reaction mixture was quenched by adding
3 mL of 3.0 M hydrochloric acid solution and heated at
80 0C for 10 minutes. The reaction mixture was cooled
to room temperature and basified with 2.0 M sodium
hydroxide solution. The product was extracted with
ethyl acetate (2 x 30 mL). The combined organic
extract was washed with brine and dried over anhydrous
sodium sulfate. The solvent was removed under reduced
pressure and the product was purified on a column of
silica gel (EtOAc : MeOH = 9:1) to 



give 2-[(2-Bromo-phenoxy)-phenyl-methyI]-morpholine
(2) as a thick oil (0.650 g, 67.6%). 1H NMR (CDCI3) d:
7.50 (d, 1H), 7.40-7.20 (m, 5H), 7.06 (m, 1H), 6.76
(m, 2H), 5.20 (d, 1H), 3.94 (m, 1H), 3.70 (m, 1H),
2.90-2.50 (m, 4H). MS (ES) m/z 347.96
[C17H18BrNO2+H]+. Analysis: Caicd for C17H18BrNO2: C,
58.63; H, 5.21; N, 4.02. Found: C, 58.20; H, 5.12; N,
4.37. Example
5(S)-2-[(S)-Phenyl-(2-vinyl-phenoxy)-methyl]-morpholin
e was synthesized from 6-[(2-
Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one
according to General Procedure A and General Procedure
B as detailed below. EtOH Synthesis of compound 2 To a
mixture of 1, (1 .0 g, 2.76 mmol) in degassed ethanol
(25 mL), tetrakis(triphenylphosphine)palladium(0)
(0.319 g, 0.276 mmol), potassium carbonate (1 .14 g,
8.28 g mmol), vinylboronic acid dibutyl ester ( 1 .22
mL, 5.52 mmol) were added. The reaction mixture was
heated under reflux for 18 h, cooled to room
temperature, the contents were filtered and the
filtrate was concentrated. The residue was dissolved
in ethyl acetate (100 mL), washed with water and
brine. The solvent was removed under reduced pressure
and the product was purified on a column of silica gel
using 70% ethyl acetate in hexane to give compound 2
as a colorless oil (0.351 g, 47%). 1H NMR (CDCI3) d:
7.46 (dd, 1H)1 7.40-7.28 (m, 5H), 7.16 (dd, 1H), 7.03
(m, 1H), 6.89 (t, 1H), 6.67 (d, 1H), 6.45 (brs, 1H),
5.78 (dd, 1H), 5.31 (dd, 1H), 5.25 (d, 1H), 4.30 (ABq,
2H), 4.18 (m, 1H), 3.34 (t, 1H), 3.05 (td, 1H); MS
(ES) 310.2 [C19H19NO^fH] +. Preparation of compound 3
(2-[Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine) To a
solution of morpholinone 2 (0.255 g, 0.825 mmol) in
toluene (10 mL), Red-AI (65% solution in toluene (0.8
mL, 2.55 mmol), was added dropwise at 0 0C over 20
min. The reaction mixture was stirred at 0-5 0C for
2.5 h. Excess Red-AI was destroyed by dropwise
addition of 2 M NaOH solution (2.7 mL). The layers
were separated and the aqueous layer was diluted with
water (20 mL) and extracted with toluene (2 x 15 mL).
The combined organic extract was washed with brine and
dried over anhydrous Na2SO4. Thesolvent was removed
under reduced pressure and the product was purified on
a column of silica gel using 10% methyl alcohol in
ethyl acetate to give morpholine compound 3 (2-
[Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine) as a
viscous colorless oil (0.154 g, 63%). 1H NMR (CDCI3)
d: 7.46-7.18 (m, 7H), 7.01 (m, 1H), 6.84 (t, 1H), 6.68
(d, 1H), 5.78 (dd, 1H), 5.29 (dd, 1H), 5.12 (d, 1H),
3.98-3.86 (m, 2H), 3.64 (dt, 1H), 2.86-2.72 (m, 2H),
2.66- 2.54 (m, 2H); MS (ES) 296.1 [C19H2 1NO2+H]+;
HPLC purity (94.3%); Analysis: Calcd. C19H21NO2.0.5
H2O: C, 74.91, H, 7.23; N, 4.60. Found: C, 75.41, H,
7.09; N, 4.95. Example 6 Chiral
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyl]-morpholin
e was synthesized from 2-chlorophenol according to
general procedure A and was isolated as a colorless
liquid (Yield: 0.325 mg, 51%). 1H NMR (CDCI3) d :
7.40-7.35 (m, 6H), 7.00 (m, 1H), 6.80 (m, 2H), 5.20
(d, 1H), 3.90 (m, 2H), 3.65 (m, 1H), 2.90-2.80 (m,
2H), 2.70-2.60 (m, 2H), 1.65 (s, 1H). MS (ES) m/z
304.06 [C17H18CINO2+H]+. Analysis: Calcd for
C17H18CINO2: C, 67.21; H, 5.91; N, 4.61. Found: C,
66.51; H, 6.19; N, 5.51. Example 7
(S)-2-[(S)-(2-Methoxymethyl-phenoxy)-phenyl-methyl]-mo
rpholine was synthesized from 2-bromophenol going
through
6-[(2-Bromo-phenoxy)-phenyl-methyI]-morpholin-3-one
according to General Procedures A and F and was
isolated as a gummy oil. MS (APCI): 314 [M+Hf.Example
8 China] 



(S)-2-[(S)-Phenyl-(2-trifluoromethyl-phenoxy)-methyl]-
morpholine was synthesized from 2-
trifluoromethyiphenol according to general procedure A
and was isolated as colorless liquid (Yield: 0.36 mg,
65%). 1H NMR (CDCI3) d: 7.55 (m, 1H), 7.40-7.25 (m,
6H), 6.90 (m, 1H), 6.78 (d, 1H), 5.25 (d, 1H), 3.90
(m, 2H), 3.62 (m, 1H), 2.80-2.73 (m, 3H), 2.55-2.50
(m, 1H), 1.60 (brs, 1H). MS (ES) m/z 338.07
[C17H18CINO2+H]+. Analysis: Calcd for C18H18F3NO2: C,
64.09; H, 5.38; N, 4.54. Found: C, 63.52; H, 5.44; N,
4.66. Example 9 Chiral
(S)-2-[(S)-(2-Benzyl-phenoxy)-phenyl-methyl]-morpholin
e was synthesized from 2- Benzylphenol according to
general procedure A and was isolated as a thick oil.
1H NMR (400 MHz, CDCI3) d 7.1 6 (m, 11H)1 7.00 (m,
1H), 6.80 (m, 1H), 6.64 (m, 1H), 5.1 0 (d, 1H), 4.10
(m, 2H), 3.92 (d, 1H), 3.78 (m, 1H), 3.62 (m, 1H),
2.78 (m, 2H), 2.44 (m, 2H), 1.76 (br s, 1H). (ES) m/z
360.1 8 [C24H25NO2+H+]. Example 10 Chiral
(S)-2-[(S)-Phenyl-(2-pyridin-4-yl-phenoxy)-methyl]-mor
pholine was synthesized from 6-
[(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one and
4-pyridineboronic acid according to general procedures
A and B and was isolated as a thick viscous gum. 1H
NMR (CDCI3) d: 8.65 (d, 2H), 7.60 (d, 2H), 7.32-7.18
(m, 7H), 6.96 (m, 1H), 6.90 (d, 1H),5.10 (d, 1H), 3.93
(d, 1H), 3.80 (m, 1H), 3.60 (m, 1H), 2.75 (m, 2H),
2.48 (m, 2H), 1.80 (br s, 1H). MS (ES) m/z 347.08
[C22H22N2q 2+H]+. Analysis: Calcd for C22H22N2O2 O
SH2O: C, 74.34; H, 6.52; N, 7.88. Found: C, 74.15; H,
6.84; N, 7.37. Example 11 Chiral
(S)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine was synthesized from 6-
[(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one and
cyclopropyl boronic acid according to general
procedures A and B and was isolated as a viscous
colorless oil. 1H NMR (CDCI3): d 7.40-7.24 (m, 5H),
6.91 (m, 1H), 6.80 (m, 2H), 6.66 (d, 1H), 5.1 5 (d,
1H), 3.94 (m, 2H), 3.65 (dt, 1H), 2.85-2.59 (m, 4H),
2.32 (m, 1H), 0.99-0.89 (m) 2H), 0.74-0.59 (m, 2H); MS
(ES) 310.1 [C20H23NO2+H]+; HPLC purity (98.6%);
Analysis: Calc'd for C20H23NO2: C 77.64, H 7.49, N
4.53. Found: C 76.61 , H 7.58, N 4.37. Example 12
Chiral
(S)-2-[(S)-(Naphthalen-1-yloxy)-phenyl-methyl]-morphol
ine was synthesized from naphthol according to general
procedure A and was isolated as a gummy oil. MS
(APCI): 320 [M+H] +. Example 13 Chiral
(S)-2-[(S)-Phenyl-(2-pyridin-3-yl-phenoxy)-methyl]-mor
pholine was synthesized from 6-
[(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one and
4-pyridineboronic acid according to general procedures
A and B and was isolated as a gummy oil. MS (APCI):
347 [M+H]
+.(S)-2-[(S)-(2-Phenoxy-phenoxy)-phenyl-methyl]-morpho
line was synthesized from 2- phenoxy phenol according
to general procedure A and was isolated as a gummy
oil. MS (APCI): 362 [M+H]+. Example 15
(2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-benzoic acid
ethyl ester was synthesized from
6-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholin-3-one
according to General Procedures A and Fand was
isolated as a gummy oil. MS (APCI): 342 [M+H]+.
Example 16 



Chiral
(S)-2-[((S)-4'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine was synthesized from 2-bromophenol
according to general procedures A and B and was
isolated as a gummy oil. MS (APCI): 381 [M+H]+.
Example 17
Chiral(S)-2-(2-Ethoxy-phenoxymethyl)-morpholine was
synthesized from (S)-2-Hydroxymethylmorpholine-
4-carboxylic acid tert-butyl ester and 2-ethoxyphenol
according to the following procedure: Step 1. To a
stirring mixture at room temperature of
(S)-2-hydroxymethyl-morpholine-4- carboxylic acid,
tert-butyl ester, 2-ethoxyphenol and
triphenylphosphine in DME was added dropwise
diisopropyl azodicarboxylate. The solution was stirred
at room temperature for 24 h, concentrated (to remove
most of the DME), then suspended into hexanes. The
solid that formed was filtered. The filtrate was
concentrated, redissolved into diethyl ether, then
washed with 1 N NaOH (2 x), sat. KH2PO4 and brine
solutions. The organic extract was dried (MgSO4),
filtered, concentrated and chromatographed (MPLC,
silica gel, 20% EtOAc in hexanes) to give
(S)-2-(2-ethoxy-phenoxymethyl)-
morpholine-4-carboxylic acid, tert-butyl ester as a
colorless oil. Step 2.
(S)-2-(2-Ethoxy-phenoxymethyl)-morpholine fumarate. A
solution of (S)-2-(2-
ethoxy-phenoxymethyl)-morpholine-4-carboxylic acid,
tert-butyl ester in CH2CI2 was treated with
trifluoroacetic acid. The solution was stirred at room
temperature under N2 for 2 h, concentrated then
partitioned between CHCI3 and 10% aq. NH4OH solution.
The organic extract was washed with brine, dried
(MgSO4) , filtered and concentrated. The sample was
converted to the fumaric acid salt in 2-propanol and
precipitated from acetonitrile to give
(S)-2-(2-ethoxy-phenoxymethyl)-morpholine fumarate as
a white solid, mp 126-127 0C. Analysis, calcd for
C13H19NO3 x C4H4O4 (353.375): C, 57.78; H, 6.56; N,
3.96. Found: C, 57.61; H, 6.50; N, 3.93. Example 18
(R)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e was synthesized from 2- fluorophenol according to
general procedure A and was isolated as a gummy oil.
MS (APCI): 288 [M+H]+.(S)-2-[(R)-(2 -
Chloro-4-fluoro-phenoxy)-pyridin-3-yl-methyl]-morpholi
ne was synthesized from
Morpholin-2-yl-pyridin-3-yl-methanol according to
general procedure C and was isolated as a gummy foam.
MS (APCI): 324 [M+H]+. Example 20
(S)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-mor
pholine was synthesized from (2- bromopyridine and
2-ethoxypheno! according to general procedure C and
was isolated as a gummy oil. MS (APCI): 315 [M+H]+.
Example 2 1
(S)-2-[(S)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-mor
pholine was synthesized from (2- bromopyridine and
2-ethoxyphenol according to general procedure E and
was isolated as the succinate salt. MS (APCI): 315
[M+H]+.Example 22 (2S, 3R) and (2S,
3S)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitri
le were independently synthesized from 2-bromopyridine
and 2-cyanophenol according to general procedure C and
were isolated as gummy oils which were shown by HNMR
to be a mixture of diastereoisomers. Separation of
these isomers afforded a gummy foam. MS (APCI): 296
[M+H]+. Example 23 (S)-2-[(S)-(2-
Fluorophenoxy)-pyridin-3-yl-methyl]-morpholine was
synthesized via morpholin-2-yl-pyridin-3-yl-methanol
from 3-bromopyridine and 2-fluorophenol according 



to general procedure C and was isolated as a gummy oil
(mixture of diastereoisomers). MS (APCI): 289 [M+H]+.
Example 24 (2S,
3R)-2-(Morpholin-2-yl-pyridin-3-yl-methoxy)-benzonitri
le was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from
3-bromopyridine and 2-cyanophenol according to general
procedure C and was isolated as a gummy oil. MS
(APCI): 296 [M+H]+. Example 25(2R, 3R) and (2S,
3R)-2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
in q were independently synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from
3-bromopyridine and 2-ethoxyphenol according to
general procedure C and were isolated as oils. MS
(APCI): 315 [M+Hf. Example 26
(R)-2-[(S)-Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-m
ethyl]-morpholine was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from
3-bromopyridine and 2- trifluoromethoxyphenol
according to general procedure C and was isolated as a
gummy oil. MS (APCI): 355 [M+H]+. Example 27
(R)-2-[(S)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl
]-morpholine was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from
2-bromopyridine and 2,4-difluorophenol according to
general procedure C and was isolated as a gummy oil.
MS (APCI): 307
[M+Hf.(R)-2-[(S)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-
methyl]-morpholine was synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from
2-bromopyridine and 2,4-difluorophenol according to
general procedure C and was isolated as a gummy oil.
MS (APCI): 307 [M+H]+. Example 29 Chiral
(S)-2-[((S)-1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morp
holine was synthesized according to general procedure
A and was isolated as pale yellow thick oil (0.095 g,
35%). 1H NMR (CD3OD) d: 7.55 (dd, 1H), 7.45-7.31 (m,
6H), 6.54 (dd, 1H), 6.07 (dt, 1H), 5.48 (d, 1H), 4.08
(m, 1H), 3.90 (td, 1H), 3.62 (m, 1H), 2.76 (m, 2H),
2.56 (dd, 1H), 2.41 (dd, 1H); MS (ES) 287.0
(C16H18N2O3H-H)+; HPLC purity (98%); CHN analysis
calculated for C16H18N2O3: C 66.65, H 6.99, N 9.72,
found: C 66.67, H 6.70, N 9.32. Example 30 Chiral
(S)-2-[(S)-(2'-Chloro-biphenyl-2-yIoxy)-phenyl-methyl]
-morpholine was from 2- bromophenol employing
2-chloroboronic acid in General Procedures A and B and
was isolated as a thick viscous gum. 1H NMR (CDCI3) d:
7.48 (m, 1H), 7.40-7.10 (m, 10H),6.96 (m, 1H), 6.80
(d, 1H), 5.04 (d, 1H), 3.84 (m, 1H), 3.64 (m, 1H),
3.50 (m, 1H), 2.68 (m, 2H), 2.42 (m, 1H), 2.30 (m,
1H). MS (ES) m/z 380.03 [C23H22CINO2H-H]+. Analysis:
Calcd. C23H22CINO2: C, 72.72, H, 5.84; N, 3.69. Found:
C, 72.41, H, 5.90; N, 3.80. Example 3 1 (2R, 3R) and
(R)-2-[(S)-(2--Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-
methyl]-morpholine were independently synthesized via
morpholin-2-yl-pyridin-3-yl-methanol from 3-
bromopyridine and 2-fluoro-6-methoxy phenol according
to general procedure B with modification C and was
isolated as a gummy oil. MS (APCI): 319 [M+Hf. Example
32 Chiral
(S)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mor
pholine was synthesized via General Procedure D and
was isolated as a gummy oil. MS (APCI): 305 [M+H]+.
Example 33 



Chiral
(S)-2-{(S)-[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-pheny
l-methyl}-morpholine was synthesized according to the
following scheme and procedure (which is a variation
of General Procedures A and B):Schemq G: Synthesis of
pyridyl morpholine compounds. NH4OH CICOCH2CI MeOH
Et3N 10 Preparation of Compound 3 A solution of
2-bromopyridinol 1 (7.6 g, 44 mmol) in 1N aqueous
sodium hydroxide (44 ml_, 44 mmol) was stirred at room
temperature for 30 minutes. Phenylglycidol 2 (5.0 g,
33 mmol) was added in one portion and the reaction
mixture was heated at 75 0C for 5 h. The reaction
mixture was brought to room temperature and extracted
with ethyl acetate. The combined organic extracts were
dried over sodium sulphate, filtered and solvent was
removed under reduced pressure. The reaction product
was purified on silica gel (eluent 1:1 hexanes/ethyl
acetate) to give the diol 3 (7.5 g, 69 %) as a yellow
oil. 1H NMR (400 MHz, CDCI3) d 7.90 (m, 1H), 7.36 (m,
5H), 7.00 (m, 1H), 6.92 (m, 1H), 5.32 (d, 1H), 4.00
(m, 2H), 3.84 (m, 1H), 2.94 (m, 1H), 2.60 (m,
1H).Preparation of Compound 4 To a solution of diol 3
(5.0 g, 15.4 mmol) in ethyl acetate (120 ml_) at 0 C
under nitrogen, was added triethylamine (3.2 ml_, 23.0
mmol). Chlorotrimethylsilane (2.5 mL, 19.7 mmol) was
added via syringe and the reaction mixture was allowed
to warm to room temperature over 1 hour. TLC analysis
showed no diol remaining. A further amount of
triethylamine (3.2 mL, 23.0 mmol) was added followed
by methanesulfonyl chloride (1.6 mL, 20.7 mmol). The
reaction mixture was stirred at room temperature for 3
h, treated with 1N HCI, and stirred at room
temperature for 2 hours. The aqueous phase was
separated and extracted with ethyl acetate. The
combined organic extracts were dried over sodium
sulphate, filtered, and solvent was removed under
reduced pressure to afford 3.5 g of mesylate 4 (56 %)
which was used without purification. 1H NMR (400 MHz,
CDCI3) d 7.96 (m, 1H), 7.40 (m, 5H), 7.04 (m, 1H),
6.94 (m, 1H), 5.58 (d, 1H), 5.00 (m, 1H), 4.24 (m,
1H), 4.04 (m, 1H), 2.76 (s, 3H). Preparation of
Compound 5 To a solution of compound 4 (5.5 g, 13.7
mmol) in toluene (25 mL) was added 1N sodium hydroxide
(41 mL, 4 1 mmol) followed by tributylmethylammonium
chloride (75 wt % in water, 0.5 mL). The reaction
mixture was stirred at room temperature for 18 hours
then was heated at 75 0C for 4 hours. TLC analysis
showed no mesylate remaining. The reaction mixture was
brought to room temperature and the layers were
separated. The aqueous phase was extracted with
toluene and the combined organic extracts were washed
with brine, dried over sodium sulphate, filtered, and
solvent was removed under reduced pressure.
Chromatography of the product on a silica gel column
(7:3 hexanes/ethyl acetate as eluent) gave 4.0 g of
epoxide 5 (96 %). 1H NMR (400 MHz, CDCI3) d 7.96 (m,
1H), 7.40 (m, 5H), 7.06 (m, 2H), 4.92 (d, 1H), 3.50
(m, 1H), 2.88 (m, 1H), 2.82 (m, 1H). Preparation of
Compound 6 To a solution of concentrated ammonia (60
mL) in methanol (60 mL) was added a solution of
compound 5 (4.0 g, 13.1 mmol) in methanol (50 mL) over
1 h. The reaction mixture was stirred at room
temperature for 24 h. TLC analysis showed no starting
material remaining. The reaction mixture was
concentrated under reduced pressure and the residue
was partitioned between water and ethyl acetate. The
aqueous phase was 



separated and further extracted with ethyl acetate.
The combined organic extracts were dried over sodium
sulphate, filtered, and solvent was removed under
reduced pressure to give 4.0 g (95 %) of aminoalcohol
6 as a yellow oil which was carried on without
purification.1H NMR (400 MHz, CDCI3) d 7.92 (m, 1H),
7.36 (m, 5H), 6.96 (m, 2H), 5.16 (d, 1H), 4.00 (m,
1H), 2.72 (m, 2H), 2.20 (br s, 3H). Preparation of
Compound 7 To a stirred solution of compound 6 (4.0 g,
12.4 mmol) in tetrahydrofuran (80 mL) under nitrogen,
was added triethylamine (2.3 mL, 16.5 mmol). The
reaction mixture was cooled to 0 0C. Chloroacetyl
chloride (1.2 mL, 15.1 mmol) was added dropwise and
the reaction mixture was warmed to room temperature
over 2 h. TLC analysis showed no starting material
remaining. The reaction mixture was concentrated under
reduced pressure and the residue was partitioned
between saturated aqueous sodium bicarbonate and ethyl
acetate. The organic phase was separated, washed with
water, dried over sodium sulphate, and filtered.
Removal of solvent under reduced pressure gave
chloroacetamide 7 (4.4 g, 89 %) as an off-white solid
which was used without purification. 1H NMR (400 MHz,
CDCI3) d 7.96 (m, 1H), 7.40 (m, 5H), 7.24 (m, 1H),
6.90 (m, 1H), 5.04 (d, 1H), 4.20 (m, 1H), 4.04 (s,
2H), 3.44 (m, 2H). Preparation of Compound 8 To a
stirred solution of compound 7 (4.4 g, 11.0 mmol) in
isopropyl alcohol/toluene (90 ml_/30 mL) under
nitrogen, was added a solution of potassium
tert-butoxide (3.9 g, 33.0 mmol) in isopropyl alcohol
(50 mL). The reaction mixture was stirred at room
temperature for 18 hours at which point TLC analysis
indicated the reaction was complete. The pH of the
reaction mixture was adjusted to approximately 6.5 by
the addition of 2N hydrochloric acid. The reaction
mixture was concentrated under reduced pressure and
the residue was partitioned between ethyl acetate and
water. The aqueous phase was separated, basified by
the addition of 2N NaOH, extracted with ethyl acetate
and the combined organic extracts were dried over
sodium sulphate, filtered, and solvent was removed
under reduced pressure. The product was purified on a
silica gel column (3:1 ethyl acetate/hexanes) to give
morpholinone 8 (2.4 g, 60 %) as a pale yellow solid.
1H NMR (400 MHz, CDCI3) d 7.95 (m, 1H), 7.37 (m, 5H),
7.03 (m, 1H), 6.97 (m, 1H), 6.00 (br s, 1H), 5.30 (d,
1H), 4.32 (m, 2H), 4.26 (m, 1H), 3.37 (m, 1H), 3.1 3
(m, 1H). Preparation of Compound 9 To a solution of
compound 8 (0.526 g, 1.45 mmol) in tetrahydrofuran (10
mL) was added aqueous sodium carbonate (2M, 7 mL, 14
mmoi), 4-fluorophenylboronic acid (0.683 g, 4.88
mmol), and tetrakistriphenylphosphine palladium (0)
(0.093 g, 0.080 mmol). The dark reaction mixture was
heated at 75-80 0C for 3 h. NMR check showed no
starting material remaining. The reaction mixture was
brought to room temperature, concentrated under
reduced pressure, and the residue was partitioned
between water and ethyl acetate. The aqueous phase was
separated and further extracted with ethyl acetate,
thecombined organic extracts were dried over sodium
sulphate, filtered and solvent was removed under
reduced pressure. Initial chromatography of the
reaction product gave 0.4 g of desired product as a
foamy yellow solid. The product was further
chromatographed on silica gel (eluent 1:1
dichloromethane/acetonitrile) to give 0.37 g of
compound 9. 1H NMR (400 MHz, CDCI3) d 8.26 (m, 1H),
7.96 (m, 2H), 7.32 (m, 5H), 7.12 (m, 3H), 7.04 (m,
1H), 5.96 (br s, 1H), 5.20 (d, 1H), 4.28 (m, 2H), 4.12
(m, 1H), 3.28 (m, 1H), 2.86 (m, ,1H). 19F NMR (376
MHz, CDCI3) d -113.770 (s, 1F) Preparation of 10 



A solution of compound 9 (0.95 g, 2.90 mmol) in
anhydrous toluene (25 ml.) was placed under a nitrogen
atmosphere and cooled to 0 CC. A commercial solution
of Red-AI in toluene (65 wt%, 3.0 ml_, 10.0 mmol) was
added dropwise via syringe. The reaction mixture was
warmed to room temperature over 1.5 h at which point
TLC analysis indicated the presence of starting
material. A further amount of Red-AI (0.3 nriL, 1.0
mmol) was added and the reaction mixture was stirred
for a further 1.5 h until the reaction was complete by
TLC. The reaction mixture was again cooled to 0 0C and
quenched by the dropwise addition of 2N sodium
hydroxide. The mixture was diluted with water, and the
aqueous phase was separated and extracted with
toluene. The combined organic extracts were washed
with brine, dried over sodium sulphate, filtered and
solvent was removed under reduced pressure to give a
0.21 g of a cloudy oil. This oil was subjected to
column chromatography (silica gel, eluent 4:1 ethyl
acetate/methanol) to give 2-{[2-(4-
Fluoro-phenyl)-pyridin-3-yloxy]-phenyl-methyl}-morphol
ine (10) (0.16 g, 66 %) as a thick oil. 1H NMR (400
MHz, CDCI3) d 8.24 (m, 1H), 8.06 (m, 2H), 7.28 (m,
5H), 7.14 (m, 3H), 7.02 (m, 1H), 5.10 (d, 1H), 3.96
(m, 1H), 3.86 (m, 1H)1 3.64 (m, 1H), 2.80 (m, 2H),
2.50 (m, 2H). 19F NMR (376 MHz, CDCI3) d -114.394 (m,
1F); (MS) m/z 364.97 [C22H2 1FN2C H-H+] ; CHN -
C22H21FN2O2 Calc'd: C 72.51 %, H 5.81 %, N 7.69 %
Found: C 72.39 %, H 6.07 %, N 8.04 %. Example
34(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-meth
yl]-morpholine was synthesized from (3-fluorophenyl
magnesium bromide and 2-fluorophenol according to
general procedure C and was isolated as a gummy oil.
MS (APCI): 306 [M+H]+
(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl
]-morpholine was synthesized from (4-fluorophenyl
magnesium bromide and 2-ethoxyphenol according to
general procedure C and was isolated as a gummy oil.
MS (APCI): 332 [M+H]+. Example 36 Chiral
(S)-2-[(S)-(2,6-Difluoro-phenoxy)-phenyl-methyl]-morph
oline was synthesized from 2,6- difluorophenol
according to general procedure A and was isolated as a
gummy oil. MS (APCI): 306 [M+H]+. Example 37
(S)-2-[(S)-2-Cyclohexyl-1
-(2-ethoxy-phenoxy)-ethyl]-morpholine and
(2S,3-ft)-2-[2- Cyclohexyl-1
-(2-ethoxy-phenoxy)-ethyl]-morpholine were synthesized
from methylenecyclohexyl magnesium bromide according
to general procedure C and was isolated as a gummy
oil. MS (APCI): 334
[MH-H]+.(S)-2-[(S)-1-(2-Ethoxy-phenoxy)-3-methyl-butyl
]-morpholine was synthesized from isobutyl magnesium
bromide according to general procedure C and was
isolated as a gummy oil. MS (APCI): 294 [M+Hf. Example
39 Chiral
(S)-2-[(S)-(2-Allyl-phenoxy)-phenyl-methyl]-morpholine
was synthesized 2-allyIphenol according to General
Procedures A and B and was isolated as a viscous
colorless oil (0.415 g, 79%). 1H NMR (CDCI3): d
7.38-7.24 (m, 5H), 7.10 (dd, 1H), 6.98 (dt, 1H), 6.81
(dt, 1H), 6.65 (d, 1H), 6.04 (m, 1H), 5.18-5.04 (m,
3H), 3.98-3.86 (m, 2H), 3.65 (dt, 1H), 3.50 (m, 2H),
2.86-2.74 (m, 2H), 2.70-2.54 (m, 2H); MS (ES) 310.0
[C20H23NO2 -H]+; HPLC purity (98.2%); Analysis: Calcd.
C20H23NO2: C 77.64, H 7.49, N 4.53. Found: C 76.94, H
7.48, N 5.43. Example 40 Chiral
(S)-2-[(S)-Phenyl-(pyridin-3-yloxy)-methyl]-morpholine
was synthesized from the 



corresponding amide
(6-[Phenyl-(pyridin-3-yloxy)-methyl]-morpholin-3-one)
(see Scheme G, compound 8) using the following
procedure: A solution of compound 1 (0.30 g, 0.85
mmol) in anhydrous toluene (3.0 ml_) was placed under
a nitrogen atmosphere, cooled to 0 0C and a commercial
solution of Red-AI (65 wt % in toluene, 1.0 ml_, 3.3
mmol) was added dropwise via syringe. The reaction
mixture was warmed to room temperature over4 h. TLC
analysis showed no starting material remaining. The
reaction mixture was again cooled to 0 0C and quenched
by the dropwise addition of 2N sodium hydroxide. The
reaction mixture was diluted with toluene, the aqueous
phase separated and further extracted with toluene.
The combined organic extracts were dried over sodium
sulphate, filtered, and solvent was removed under
reduced pressure to give 0.30 g of light brown oil.
Two chromatographies of the reaction product on silica
gel (eluent - 3:1 ethyl acetate/methanol the second )
gave 0.080 g (35 %) of the desired product. 1H NMR
(400 MHz, CDCI3) d 8.32 (m, 1H), 8.12 (m, 1H), 7.24
(m, 5H), 7.10 (m, 2H), 5.10 (d, 1H), 3.96 (m, 2H),
3.68 (m, 1H), 2.84 (m, 2H), 2.66 (m, 2H), 1.84 (br s,
1H). (MS) m/z 271.05 [C16H18N2C H+] ; CHN - C16H18N2O2
Calc'd: C 7 1.09 %, H 6.71 % N 10.36 %, Found: C 70.49
%, H 6.70 %, N 9.83 %. Example 4 1 Chiral
(S)-2-[(S)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-mo
rpholine was synthesized from the corresponding amide
(6-[Phenyl-(pyridin-3-yloxy)-methyl]-morpholin-3-one)
using the following procedure: To a solution of
compound 1 (0.4 g, 1.1 mmol) in anhydrous
tetrahydrofuran ( 10 mL) under a nitrogen atmosphere
was added a commercial solution of
borane-tetrahydrofuran complex (1.0M in
tetrahydrofuran, 3.4 mL, 3.4 mmol) via syringe. The
reaction mixture was stirred at room temperature for
20 h. TLC analysis showed no reaction had occurred. A
further amount of borane-tetrahydrofuran complex (3.0
mL, 3.0 mmol) was added and the reaction mixture was
heated at reflux for 2.5 h. TLC analysis showed no
starting material. The reaction mixture was brought to
room temperature, treated with 1N HCI, stirred for 30
minutes, basified by the addition of 2N sodium
hydroxide and extracted with ethyl acetate. The
combined organic extracts were dried over sodium
sulphate, filtered, and solvent was removed under
reduced pressure. Two chromatographies of the reaction
product on silica gel (eluent - 3:1 ethyl
acetate/methanol for first chromatography, 10:1
dichloromethane/methanol for the second ) gave 0.063 g
(16 %) of the desired product. 1H NMR (400 MHz, CDCI3)
d 7.90 (m, 1H), 7.36 (m, 5H), 7.00 (m, 2H), 5.16 (d,
1H), 3.96 (m, 2H), 3.68 (m, 1H), 2.82 (m, 2H), 2.64
(m, 2H), 1.80 (br s, 1H). (MS) m/z 350.92
[C16H17BrN2O2H-H+] HPLC - 91.49 % CHN - C22H2 1FN2O2
Calc'd: C 55.03 %, H 4.91 %, N 8.02 % Found: C 55.01
%, H 4.97 %, N 8.60 %.Example 42 Chiral
(S)-2-[(S)-Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl]-
morpholine was synthesized from the corresponding
amide
(6-[Phenyl-(pyridin-3-yloxy)-methyl]-morpholin-3-one)
using General Procedure B (employing
4-methylphenylboronic acid in the coupling step) and
gave 0.20 g of light brown oil. Two chromatographies
of the reaction product on silica gel (eluent - 3:1
ethyl acetate/methanol) gave 0.080 g (35 %) of the
desired product. 1H NMR (400 MHz, CDCI3) d 8.24 (m,
1H), 7.96 (d, 2H), 7.27 (m, 7H), 7.07 (m, 1H), 6.98
(m, 1H), 5.13 (d, 1H), 3.96 (m, 1H), 3.87 (m, 1H),
3.64 (m, 1H), 2.80 (m, 2H), 2.53 (m, 2H), 2.44 (s,
3H). (MS) m/z 361 .07 [C23H24N2O2 -H +]. Example 43
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyl]-morpholin
e was synthesized 2-chlorophenol according to general
procedure A and was isolated as a gummy oil. MS
(APCI): 305 



[M+H]+. Example 44
(S)-2-[(S)-(2-lsopropyl-phenoxy)-phenyl-methyl]-morpho
line was synthesized 2- isopropylphenol according to
general procedure A and was isolated as a gummy oil.
1H NMR (CDCI3) d: 7.40-7.30 (m, 5H), 7.19 (d, 1H),
6.90 (m, 1H), 6.82 (m, 1H), 6.70 (d, 1H), 5.13 (d,
1H), 3.90 (m, 2H), 3.70 (m, 1H), 3.50 (m, 1H), 2.80
(m, 2H), 2.75 (m, 1H), 2.60(m, 1H), 1.70 (b s, 1H),
1.32 (d, 3H), 1.30 (d, 3H). MS (ES) m/z 312.06
[C20H25NO H]+. Analysis: Calcd for C20H25NO2: C,
77.14; H, 8.09; N, 4.50. Found: C, 75.62; H, 8.47; N,
5.09. Example 45
(R)-2-[(S)-(Benzofuran-6-yloxy)-phenyl-methyl]-morphol
ine was synthesized from 2-
(Hydroxy-phenyl-methyl)-morpholine-4-carboxylic acid
tert-butyl ester and 6- hydroxybenzofuran according
General Procedure C employing the alternate
etherification sequence (via the mesylate) and was
isolated as an oil. MS (APCI): 310 [M+H]+. Example 46
Chiral
(S)-2-[(S)-(2-lsopropoxy-phenoxy)-phenyl-methyl]-morph
oline was synthesized from 2- isopropoxy phenol
according to general procedure A and was isolated as a
gummy oil. MS (APCI): 328 [M+H]+. Example 47
(R)-2-[(S)-(2-Bromo-phenoxy)-(4-fluoro-phenyl)-methylJ
-morpholine was synthesized from 4-fluorophenol
magnesium bromide and bromophenol according to general
procedure C and was isolated as a gummy oil. MS
(APCI): 367 [M+H]+.Example 48
(S)-2-[(S)-(Benzofuran-5-yloxy)-phenyl-methyI]-morphol
ine was synthesized according General Procedure C
employing the alternate etherification sequence (via
the mesylate) and was isolated as an oil. MS (APCI):
310 [M+H]+. Example 49 Chiral
(S)-2-((S)-Phenyl-o-tolyloxy-methyl)-morpholine was
synthesized from 2-methyl phenol according to general
procedure A and was isolated as a gummy oil. MS
(APCI): 284 [M+H]+. Example 50 Chiral
(2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-phenol was
synthesized from 2-benzyloxy phenol according to
general procedure A with the following
modification:Scheme: Experimental: Step 1: Preparation
of compound 2 A mixture of 1 (0.61 g, 1.568 mmol) and
10% Pd-C (0.22 g) in methanol: tetrahydrofuran (50 mL
: 20 ml.) was shaken under a hydrogen atmosphere (40
psi) for 18 hours. The mixture was filtered through a
celite column and concentrated under reduced pressure
to give phenol 2 as a thick viscous gum (Yield: 0.224
g, 47.8 %). 1H NMR (CDCI3) d 7.58 (b s, 1H), 7.41-7.35
(m, 5H), 7.08 (b s, 1H), 6.90 (m, 2H), 6.59 (m, 1H),
6.50 (m, 1H), 4.65 (d, 1H), 4.45 (d, 1H), 4.30 (d,
1H), 4.18 (m, 1H), 3.20 (m, 1H), 2.75 (d, 1H). MS (ES)
m/z 300.09 [C17H17NO4+H]+. Step 2: Preparation of
compound 3 To a solution of morpholinone 2 (0.214 g,
0.750 mmol) in toluene (10 mL), Red-AI (65% solution
in toluene, 1.5 mL) was added dropwise at 0 0C. The
reaction mixture was stirred at ice temperature for 4
h. Excess Red-AI was destroyed by dropwise addition of
2M NaOH solution (5 mL) and acidified to pH 2 with 6N
HCi. The solution was neutralized 



with saturated NaHCO3 and extracted with toluene (2 x
10 mL). The combined organic extract was washed with
brine and dried over anhydrous Na2SO4. The solvent was
removed under reduced pressure and the product was
purified on a column of silica gel (ethyl acetate:
methanol, 80:20) to give morpholine compound 3 as a
colorless solid (Yield: 0.062 g, 31%), mp 156-158 0C.
1H NMR (CDCI3) d: 7.45-7.38 (m, 5H), 6.97 (m, 2H),
6.58 (m, 1H), 6.50 (d, 1H), 4.53 (d, 1H), 4.10 (m,
1H), 3.95 (m, 1H), 3.90 (m, 1H), 2.90 (m, 2H), 2.50
(m, 1H), 2.42 (m, 1H). MS (ES) m/z 285.98 [C17H19NO
H]+. Analysis: Calcd for C17H19NO3 (0.5 H2O) C, 69.37;
H, 6.85; N, 4.76. Found: C, 69.68; H, 5.45; N,
4.44.Example 5 1
(S)-2-[(S)-Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morph
oline was synthesized from cyclohexylmagnesium bromide
and 2-ethoxy phenol according to general procedure C
and was isolated as a gummy oil. MS (APCI): 320
[M+H]+. Example 52 Chiral
(S)-2-[(S)-Phenyl-(2-piperazin-1
-yl-phenoxy)-methyl]-morpholine was synthesized
according to general procedures A and B and was
isolated as a gummy oil. MS (APCI): 354 [M+H]+.
Example 53
(S)-2-[(S)-(2-Methylsulfanyl-phenoxy)-phenyl-methyl]-m
orpholine was synthesized from 2- Methanesulfanyl
phenol according to general procedure A and was
isolated as a gummy oil. MS (APCI): 314 [M+H]+.Example
54 Chiral
(S)-2-[(S)-(2-Methanesulfonyl-phenoxy)-phenyl-methyl]-
morpholin q was synthesized from
2-[(2-Methanelsulfanyl-phenoxy)-phenyl-methyl]-morphol
ine according to the following procedure: Step 1: The
starting amine (250 mg, 0.85 mmol) was dissolved in
THF (5 ml_) with NaOH ( 1 M aq., 1.0 mL). To this
stirred solution was added BOC2O (220 mg, 0.98 mmol)
and the reaction mixture was stirred for 1 hour. The
reaction was quench with water (30 mL) and extracted
into 1:1 hexane:EtOAc (2X20 mL). The combined organics
were washed with brine (40 mL), dried over Na2SC>4,
and concentrated to dryness. The material is clean
except for some BOC2O which is still present. Step 2:
The starting alcohol (270 mg, 0.65 mmol) was dissolved
in chloroform (3.2 mL) and mcpba (290 mg, 1.6 mmol)
was added as a solution in chloroform (4.0 mL) at 0 C.
After stirring for 4 hours, the reaction was filtered
through cotton in a pipette and extracted with 5% aq.
NaHCO3 (2X10 mL). After concentration, NMR analysis of
the crude shows clean conversion to a single product.
This was purified on silica (25-70% EtOAc/hexanes) to
give the product as a colorless foam. Step 3: The
starting material was dissolved in 4 M HCI (solution
in dioxane) at 0 C. The reaction mixture was stirred
for 1 h. When starting material was consumed (by TLC,
1 h), the reaction was concentrated to dryness and
taken up in MeOH (with 5% HOAc). Purification on ion
exchange (SCX, 1 g, loading in 5% HOAc/MeOH, washing
with MeOH, eluting with 1M NH3 in MeOH) gave a
colorless sticky oil which was determined toGontain a
single isomer by NMR. Optical rotation of this sample
(41 mg/ ml. in MeOH, 100mm path length, -3.713 degrees
Arc) was -90 degrees and HPLC analysis of the sample
indicated >98% purity. MS (APCI): 330 [MH-H]+. Example
55
(S)-2-[(S)-(2-Cyclopentyl-phenoxy)-phenyl-methyl]-morp
holine was synthesized according to general procedure
A and was isolated as a gummy solid. MS (APCI): 338
[M+H]+. Example 56 



(S)-2-[(S)-(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morph
oline was synthesized according to general procedure A
and was isolated as an oil. MS (APCI): 352 [M+H]+.
Example 57
(S)-2-[(S)-(2-Difluoromethoxy-phenoxy)-phenyl-methyl]-
morpholine was synthesized according to general
procedure A and was isolated as an oil. MS (APCI): 336
[M+H]+.Example 58
(S)-2-{(S)-[2-(2-Fluoro-ethoxy)-phenoxy]-phenyl-methyl
}-morpholine was synthesized according to General
Procedure A and was isolated as a gummy solid. MS
(APCI): 332 [M+H]+. Example 59 l
(S)-2-[(S)-(4-Fluoro-2-isobutyl-phenoxy)-phenyl-methyl
]-morpholine was synthesized according to General
Procedure A and was isolated as a gummy solid. MS
(APCI): 344 [M+Hf. Example 60 Chiral
(S)-2-[(S)-(2-Chloro-6-fluoro-phenoxy)-phenyl-methyl]-
morpholine was synthesized according to General
Procedure A and was isolated as a gummy solid. MS
(APCI): 322 [M+H]+.Example 6 1
(S)-2-[(S)-(2-Cyclopropylnnethyl-phenoxy)-phenyl-nneth
yl]-morpholine was synthesized according to General
Procedure A and was isolated as a gummy solid. MS
(APCI): 324 [M+Hf. Example 62 Chiral
(S)-2-[(S)-(2,6-Dichloro-phenoxy)-phenyl-methyI]-morph
oline was synthesized according to General Procedure A
and was isolated as a gummy solid. MS (APCI): 339
[M+H]+. Example 63 l
(S)-2-[(S)-(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-mor
pholine was synthesized from [2-
(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol
according to General Procedures A and F and was
isolated as a gummy solid. MS (APCI): 328
[M+H]+.Example 64
(2S,3S)-Dimethyl-[2-(morpholin-2-yl-phenyl-methoxy)-ph
enyl]-am ine was synthesized according to General
Procedure A and was isolated as a gummy solid. MS
(APCI): 313 [M+H]+.
(S)-2-{(S)-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phen
yl-methyl}-morpholine was synthesized from
(S)-2-[(S)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-mo
rpholine according to General Procedure A and the
biaryl coupling reaction of General Procedure D and
was isolated as a gummy solid. MS (APCI): 381 [M+H]+.
Example 66
(R)-2-[(S)-(2,6-Difluoro-phenoxy)-(4-fluoro-phenyl)-me
thyl]-morpholine was synthesized according to General
Procedure C and was isolated as its fumarate salt
(white solid). MS (APCI): 324
[M+H]+.(R)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-mor
pholine was synthesized according to General Procedure
C and was isolated as the fumarate salt (white solid).
MS (APCI): 348 [M+H]+.
(S)-2-[(S)-(2,4-Difluoro-phenoxy)-phenyl-methyl]-morph
oline was synthesized according to General Procedure C
and was isolated as the fumarate salt (white solid).
MS (APCI): 306 [M+H]+. Example 69
(S)-2-[(S)-(4-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e was synthesized according to 



General Procedure C and was isolated as the fumarate
salt (white solid). MS (APCI): 288 [M+H]+. Example
70(R)-2-[(S)-(2-Ethoxy-phenoxy)-(3-fluoro-phenyl)-meth
yl]-morpholine was synthesized according to General
Procedure C and was isolated as the fumarate salt
(white solid). MS (APCI): 332 [M+H]+. Example 7 1
(R)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine was synthesized according to General Procedure
C and was isolated as the fumarate salt (white solid).
MS (APCI): 310 [M+H]+. Example 72
(S)-2-(2-Phenoxy-phenoxymethyl)-morpholine was
prepared according to General Procedure D and was
isolated as the hydrochloride salt MS (APCI): 310
[M+H]+. Example 73
2-(2'-ChIoro-biphenyl-2-yloxymethyl)-morpholine was
prepared by the biphenyl version of General Procedure
D and was isolated as the hydrochloride salt MS
(APCI): 304 [M+H]+. Example
742-(2'-Methoxy-biphenyl-2-yloxym qthyl)-morpholine
was prepared by the biphenyl version of General
Procedure D and was isolated as the fumarate salt MS
(APCI): 300 [M+H]+. Example 75 (R)- and
(S)-2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morp
holine were independently prepared from the (R) and
(S) morpholine alcohols by the biphenyl version of
General Procedure D and was isolated as the fumarate
salt MS (APCI): 302 [M+H]+. Example 76 (R)- and
(S)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholin
e were independently prepared from the (R) and (S)
morpholine alcohols by the biphenyl version of General
Procedure D and was isolated as the fumarate salt MS
(APCI): 306 [M+H]+. Example 77
(R)-2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine was
prepared by the biaryl ether version of General
Procedure D and was isolated as the fumarate salt MS
(APCI): 287 [M+ H]+.Example 78 Ghiral
(S)-2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-mor
pholine was prepared by using General Procedure D
starting from 2,3-dichloropyrazine and was isolated as
the hydrochloride salt MS (APCI): 287 [M+H] +. Example
79
(S)-2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]
-morpholine was prepared by the biaryl ether version
of General Procedure D and was isolated as the
fumarate salt MS (APCI): 323 [M+H] +. Example 80
(S)-2-((S)-Phenoxy-phenyl-methyl)-morphoIine was
synthesized according to General Procedure A and was
isolated as an oil. MS (APCI): 270
[M+Hf.(S)-2-[(S)-(4'-Fluoro-biphenyl-2-yloxy)-phenyl-m
ethyl]-morpholine was synthesized according to General
Procedures A and B and was isolated as an oil. MS
(APCI): 364 [M+H]+. Example 82
(S)-2-[(S)-(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyl]
-nnorpholine was synthesized according to General
Procedures A and B and was isolated as an oil. MS
(APCI): 360 [M+Hf. Example 83
(S)-2-[(S)-(2-Benzyloxy-phenoxy)-phenyl-methyl]-morpho
line was synthesized according 



to General Procedure A and was isolated as an oil. MS
(APCI): 376 [M+H]+.Example 84
(S)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e was synthesized according to General Procedure A and
was isolated as an oil. MS (APCI): 288 [M+H]+. Example
85 (2S, 3S)-
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol
was synthesized according to General Procedures A and
F and was isolated a pale yellow oil. MS (APCI): 300
[M+H]+. Example 86
(S)-2-[(S)-(2'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine was synthesized according to General
Procedures A and B and was isolated as an oil. MS
(APCI): 364 [M+Hf. Example 87(2R,
3R)-2-[(2,4-Difluoro-phenoxy)-pyridin-2-yl-methyI]-mor
pholine was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 307
[M+H]+. Example 88
2-(2'-Methyl-biphenyl-2-yloxymethyl)-morpholine
(racemic) was synthesized according to General
Procedure D (biphenyl version) and was isolated as the
hydrochloride salt. MS (APCl): 284 [M+H]+. Example 89
(2R)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mo
rpholine was synthesized according to General
Procedure D and was isolated as the fumarate salt. MS
(APCI): 305 [MH-H]+. Example 90
(2R)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-3-yi-methyl]-mo
rpholine was synthesized according to General
Procedure C and was isolated as a white foam. MS
(APCI): 315 [M+Hf.Example 9 1
(R)-2-[(S)-(2-Ethoxy-phenoxy)-phenyl-methyI]-morpholin
e was prepared according to General Procedure C and
was isolated as an foam. MS (APCI): 314 [M+H]+.
Example 92
(S)-2-[(R)~(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholin
e was prepared according to General Procedure C and
was isolated as an foam. MS (APCI): 314 [M+H]+.
Example 93
2-[(S)-(2S)-morpholin-2-yl(phenyl)methoxy]benzonitrile
was synthesized according to General Procedure C and
was isolated as a white solid. MS (APCI): 294 [M+H]+.
Example 94
(2S)-2-[(2-chloro-5-fluorophenoxy)(phenyl)methyl]morph
oline was prepared according to General Procedure C
and was isolated as the fumarate salt. MS (APCI): 321
[M+H]+.Example 95
(2S)-2-[(2-fluoro-6-methoxyphenoxy)(phenyl)methyl]morp
holine was prepared according to General Procedure C
and was isolated as the fumarate salt. MS (APCI): 317
[M+H]+. Example 96
(2S)-2-[(S)-(2,5-difluorophenoxy)(phenyl)methyl]morpho
line was prepared according to General Procedure C and
was isolated as the fumarate salt. MS (APCI): 305
[M+H]+. Example 97 Chiral
(2S)-2-[(S)-phenyl(2-propylphenoxy)methyl]morpholine
was prepared according to General Procedure A and was
isolated as the fumarate salt. MS (APCI): 3 11 [M+H]+.
Example 98
(2S)-2-[(S)-(2-ethylphenoxy)(phenyl)methyl]morpholine
was prepared according to 



General Procedure A and was isolated as the fumarate
salt. MS (APCI): 297 [M+H]+.Example 99
(2S)-2-[cyclopropyl(2,4-difluorophenoxy)methyl]morphol
ine was prepared according to General Procedure C and
was isolated a gum (mixture of diastereoisomers). MS
(APCI): 269 [M+H]+. Example 100
(2S)-2-[(S)-(2-ethoxyphenoxy)(1
-oxidopyridin-2-yl)methyl]morpholine was prepared
according to General Procedure C with the following
additional step: The starting amine was dissolved in
DCM along with MTO and aq H2O2 was added. This was
stirred at r.t. for 79 hours and was quenched by
cautious addition (vigorous gas evolution, exotheric,
use a very small amount of MnO2) of MnO2 and this
bubbling mixture was vigorously stirred for 3 hours
until gas evolution ceased. The phases were separated
and the aq. phase extracted with CH2CI2 (2X). The
combined organic phases were concentrated to afford
clean product. MS (APCI): 331 [M+Hf. Example 101
(2S)-2-[1-(2,6-difluorophenoxy)-2-phenylethyl]morpholi
ne was prepared according to General Procedure E and
was isolated a gum (mixture of diastereoisomers). MS
(APCI): 319 [M+H]+.Examplq 102 Chiral
(2S)-2-[(S)-[2-(benzyloxy)phenoxy](pyridin-2-yl)methyl
]morpholine was prepared according to General
Procedure C and was isolated as the fumarate salt. MS
(APCI): 376 [M+Hf. Example 103
(2S)-2-[(S)-(2-isopropylphenoxy)(pyridin-2-yl)methyl]m
orpholine was prepared according to General Procedure
E and was isolated as the fumarate salt. MS (APCI):
312 [M+H]+. Example 104
(2S)-2-[(1S)-1-(2-ethoxyphenoxy)butyl]morpholine was
prepared according to General Procedure E and was
isolated as the fumarate salt (mixture of
diastereoisomers). MS (APCI): 279 [M+H]+. Example
105(2S)-2-[(1S)-1-(2-ethoxyphenoxy)-3-methylbutyl]morp
hoIine was prepared according to General Procedure C
and was isolated as the fumarate salt (mixture of
diastereoisomers). MS (APCI): 293 [M+H]+.
(2S)-2-[(S)-(2,3-difluorophenoxy)(3-fluoropheny])methy
l]morpholine and (2S)-2-[(R)-(2,3-
difluorophenoxy)(3-fluorophenyl)methyl]morpholine were
prepared according to General Procedure C and was
isolated as a mixture of diastereoisomers. MS (APCI):
266 [M+H]+. Example 107
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methylpyridin-2-yl)met
hyl]morpholine was prepared according to General
Procedure E and was isolated as the fumarate salt. MS
(APCl): 328 [M+H]+.
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methoxypyridin-2-yl)me
thyl]morpholine was prepared according to General
Procedure E and was isolated as the fumarate salt. MS
(APCI): 344 [M+Hf.Example 109
(2S)-2-{(S)-(6-methoxypyridin-2-yl)[2-(trifluoromethox
y)phenoxy]methyl}morpholine was prepared according to
General Procedure E and was isolated as the fumarate
salt. MS (APCI): 384 [M+H]+. Example 110
(2S)-2-[(S)-(2,3-dihydro-1
H-inden-4-yloxy)(pyridin-2-yl)methyl]morpholine was
prepared according to General Procedure E and was
isolated as the succinate salt. MS (APCI): 3 11
[M+H]+. 



Example 1 1 1
(2R)-2-[(2,6-difluorophenoxy)(4-fluorophenyl)methyl]mo
rpholine was synthesized according to General
Procedure C and was isolated as a white solid. MS
(APCI): 323 [M+ H]+. Example 112
(2R)-2-[(2-bromophenoxy)(phenyl)methyl]morpholine was
synthesized according to General Procedure C and was
isolated as a white solid. MS (APCI): 349
[M+H]+.Example 113 Chiral
(2S)-2-[(S)-(2-chloro-6-fiuorophenoxy)(phenyI)methyl]m
orphoIine was synthesized according to General
Procedure C and was isolated as a white solid. MS
(APCI): 322 [M+H]+. Example 114
(2R)-2-[(2-cyclopropylphenoxy)(phenyl)methyl]morpholin
e was synthesized according to General Procedure E and
was isolated as a white solid. MS (APCI): 310 [MH-H]+.
Example 115
N,N,N-trimethyl-2-[(S)-(2S)-morpholin-2-yl(phenyl)meth
oxy]benzenaminium was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 328 [M+H]+. Example 116
Chiral(2S)-2-[(S)-{[2-(4-fluorophqnoxy)pyridin-3-yl]ox
y}(phenyl)m qthyl]morpholine was synthesized according
to General Procedure A and was isolated as a white
solid. MS (APCI): 381 [M+ H]+. Example 117 Chiral
(2S)-2-[(S)-(2-bromo-4-fluorophenoxy)(phenyl)methyl]mo
rpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 367 [M+H]+. Example 118
(2S)-2-(cyclopropyl(2-ethoxyphenoxy)methyl]morpholine
was synthesized according to General Procedure C and
was isolated as a white solid. MS (APCI): 278 [M+H]+.
Example 119 Chiral
(2S)-2-[(S)-(2-cyclopropyl-4-fluorophenoxy)(phenyl)met
hyl]morpholine was synthesized according to General
Procedures A and B and was isolated as a white solid.
MS (APCI): 328 [M+H]+. Example 120
(2S)-2-[(S)-[2-fluorophenoxy)](pyridin-2-yl)methyI]mor
phoIine was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 289
[M+H]+.Example 121
(2S)-2-[(R)-[2-fluorophenoxy)](pyridin-2-yl)methyl]mor
phoIine was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 289
[M+H] +. Example 122 Chiral
(2S)-2-[(S)-(2-cyclopropyl-4,6-difluorophenoxy)(phenyl
)methyl]morpholine was synthesized according to
General Procedures A and B and was isolated as a white
solid. MS (APCI): 346 [M+H] +. Example 123
(2S)-2-[(2-ethoxyphenoxy)(4-methyl-1
,3-oxazol-2-y!)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 3 19 



[M+H] +. Example 124 Chiral
(2S)-2-[(S)-[(2-ethylpyridin-3-yl)oxy](phenyl)methyl]m
orpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 299 [M+H] +.Example 125 Chiral
2-[(S)-(2S)-morpholin-2-yl(pyridin-2-yl)methoxy]benzon
itrile was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 296
[M+H]+. Example 126
(2S)-2-[(S)-(2-isopropoxyphenoxy)(pyridin-2-yl)methyl]
morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 329 [M+H]+.
(2S)-2-[(S)-(2-propylphenoxy)(pyridin-2-yl)methyl]morp
holine was synthesized according to General Procedure
E and was isolated as a white solid. MS (APCI): 3 13
[M+H]+.Example 128
(2S)-2-[(S)-(2-benzylphenoxy)(pyridin-2-yl)methyl]morp
holine was synthesized according to General Procedure
E and was isolated as a white solid. MS (APCI): 361
[M+H]+. Example 129
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethoxy)phenoxy]m
ethyl}morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 355 [M+Hf. Example 130
(2S)-2-[(S)-(2-isopropyl-5-methylphenoxy)(pyridin-2-yl
)methyl]morpholine was synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 327 [M+H]+. Example 131 Chiral
(2S)-2-[(S)-[(2-methylpyridin-3-yl)oxy](phenyl)methyl]
morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 285 [M+H]+.Example 132
(2S)-2-[(S)-(2-cyclopentylphenoxy)(pyridin-2-yl)methyl
]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 339 [M+Hf. Example 133
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethyl)phenoxy]me
thyl}morpholine was synthesized according to Genera!
Procedure E and was isolated as a white solid. MS
(APCI): 339 [M+H]+.
(2S)-2-[(2,6-difluorophenoxy)(4-methyl-1
,3-oxazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
the fumarate salt (mixture of diastereoisomers). MS
(APCI): 311 [M+H]+. Example
135(2S)-2-{(S)-phenyI[(2-propylpyridin-3-yl)oxy]methyl
}morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 313 [MH-H]+. Example 136
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]propyl}morpholine
was synthesized according to General Procedure C and
was isolated as a gummy oil containing a mixture of
diastereoisomers. MS (APCI): 267 [M+H]+. Example 137
Chiral 



(2S)-2-[(S)-[(2-ethoxypyridin-3-yl)oxy](phenyl)methyi]
morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 315 [M+H]+. Example 138 Chiral
(2S)-2-[(S)-(2-ethoxyphenoxy)(3-methylpyridin-2-yl)met
hyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 329 [M+H]+. Example
139(2S)-2-{(S)-(3-methylpyridin-2-yl)[2-(trifluorometh
oxy)phenoxy]methyl}morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 369 [M+Hf. Example 140 Chiral
(2S)-2-[(S)-(2-isopropoxyphenoxy)(6-methoxypyridin-2-y
l)methyl]morpholine was synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 359 [M+H]+. Example 141 Chiral
(2S)-2-[(S)-(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyph
enoxy)methyl]mo f holine was synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 347 [M+ H]+. Example 142 Chiral
(2S)-2-[(S)-(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)meth
yl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 343 [M+H]+.Example 143 (2S)-2-[1
-benzofuran-2-yl(2,6-difluorophenoxy)methyl]morpholine
was synthesized according to General Procedure C and
was isolated as a white solid containing a mixture of
diastereoisomers. MS (APCI): 346 [M+H]+.
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpho
line was synthesized according to General Procedure C
and was isolated as a white solid. MS (APCI): 253
[M+H]+. Example 145 Chiral
(2S)-2-[(S)-[2-(3-fluoropropyl)phenoxy](phenyi)methyI]
morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 330 [M+H]+. Example 146
(2S)-2-[(S)-cyclopent-1 -en-1
-yl(2,6-difluorophenoxy)methyl]morpholine was
synthesized according to General Procedure C and was
isolated as a white solid containing a mixture of
diastereoisomers. MS (APCI): 296 [M+H]+.Example 147
(2S)-2-[(R)-cyclop qnt-1 -en-1
-yl(2,6-difluorophenoxy)methyl]morpholine was
synthesized according to General Procedure C and was
isolated as a white solid. MS (APCI): 296 [M+H]+.
Example 148
(2S)-2-[(2,6-dimethoxyphenoxy)(phenyl)methyl]morpholin
e was synthesized according to General Procedure C and
was isolated as a white solid. MS (APCI): 330 [M+Hf.
Example 149 (2S)-2-{1
-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}morpholine
was synthesized according 



to General Procedure C and was isolated as a white
solid. MS (APCI): 295 [M+H]+. Example 150 Chiral
(2S)-2-[(S)-[(2-cyclopropylpyridin-3-yl)oxy](phenyl)me
thyl]morpholine was synthesized according to General
Procedures A and B and was isolated as a white solid.
MS (APCI): 311 [M+H]+.Example 151
(2S)-2-{1-[2-(4-fluorophenoxy)phenoxy]ethyl}morpholine
was synthesized according to General Procedure C and
was isolated as a white solid. MS (APCI): 318 [M+H]+.
Example 152 Chiral
(2S)-2-[(S)-(2-chloro-5-fluorophenoxy)(pyridin-2-yl)me
thyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 324 [M+H]+: Example 153 Chiral
(2S)-2-[(S)-(biphenyl-2-yloxy)(pyridin-2-yl)methyI]mor
pholine was synthesized according to General Procedure
E and was isolated as a white solid. MS (APCI): 347
[M+H]+. , Example 154
(2S)-2-[(S)-(2-cyclopropylphenoxy)(pyridin-2-yl)methyl
]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 3 11 [M+H]+.Example 155 Chiral
(2S)-2-[(S)-(2-bromophenoxy)(pyridin-2-yl)methyl]morph
oline was synthesized according to General Procedure E
and was isolated as a white solid. MS (APCI): 350
[M+H]+. Example 156
(2S)-2-[[2-(fluoromethyl)phenoxy](phenyl)methyl]morpho
line was synthesized according to General Procedure A
and was isolated as a white solid. MS (APCI): 302
[M+H]+. Example 157
(2S)-2-[(2-ethoxy-6-fluorophenoxy)(phenyl)methyl]morph
oline was synthesized according to General Procedure E
and was isolated as a white solid. MS (APCI): 332
[M+H]+. Example 158
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)m
ethyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 319 [M+H]+.Example 159
(2S)-2-[(S)-(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)me
thyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 333 [M+Hf. Example 160
(2S)-2-[(S)-(2,6-difluorophenoxy)(pyridin-2-yl)methyl]
morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 307 [M+H]+. Example 161 Chirai
(2S)-2-[(S)-[2-(3-fluoropropoxy)phenoxy](phenyl)methyl
]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 346 [M+Hf. Example 162(2S)-2-{(1
S)-2-cyclohexyl-1
-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine was
synthesized according to General Procedure C and was
isolated as a white solid. MS (APCI): 335 



[M+Hf.
(2S)-2-[(2,6-difluorophenoxy)(2,3-dihydro-1-benzofuran
-7-yl)methyl]morpholinewas synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 348 [M+Hf. Example 164 Chiral
(2S)-2-[(S)-(2-cyclopropyl-5-fluorophenoxy)(pyridin-2-
yl)methyl]morpholine was synthesized according to
General Procedures E and B and was isolated as a white
solid. MS (APCI): 329 [M+H]+. Example 165
(2S)-2-[(S)-(2-fluoro-6-isopropoxyphenoxy)(phenyl)meth
yl]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 346 [M+H]+.Example 166 Chiral
(2S)-2-[(S)-[(2-methoxypyridin-3-yl)oxy](phenyl)methyl
]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 301 [M H]+. Example 167
(2S)-2-[(5-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 3 18
[M+H]+. Example 168
(2S)-2-[(3-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine was synthesized according to General Procedure
C and was isolated as a white solid. MS (APCI): 318
[M+H]+. Example 169
(2S)-2-[(2-ethoxy-5-fludrophenoxy)(phenyl)methyl]morph
oline was synthesized according to General Procedure C
and was isolated as a white solid. MS (APCI): 332
[M+H]+.Example 170
(2S)-2-[(2-ethoxy-3-fluorophenoxy)(phenyl)methyl]morph
oline was synthesized according to General Procedure C
and was isolated as a white solid. MS (APCI): 332
[M+H]+. Example 171 H3C Chiral
(2S)-2-[(S)-(2-fluoro-6-propoxyphenoxy)(phenyl)methyl]
morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 346 [M+H]+. Example 172
(2S)-2-[(2-ethoxyphenoxy)(4-methyl-1
,3-oxazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 319 [M+H]+.
(2S)-2-[(2,6-difluorophenoxy)(4-methyl-1
,3-oxazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 311 [M+H]+.Example 174
(2S)-2-{(4-methyl-1,3-oxazol-2-yl)[2-(trifluoromethoxy
)phenoxy]methyl}morpholine was synthesized according
to General Procedure E and was isolated as a white
solid. MS (APCI): 359 [M+H]+- Example 175
(2S)-2-[(2,6-difluorophenoxy)(1
,3-thiazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 313 



[M+Hf. Example 176
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]pentyl}morph
oline was synthesized according to General Procedure C
and was isolated as a white solid. MS (APCI): 295
[M+H]+. (2S)-2-[(2-bromophenoxy)(4-methyl-1
,3-oxazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 354 [M+H]+.Examplq 178 Chiral
(2S)-2-[(S)-(2-fluoro-6-methylphenoxy)(phenyl)m
qthyl]morpholin q was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 302 [M+H]+. Example 179
(2S)-2-[(S)-[(2-isopropylpyridin-3-yl)oxy](phenyl)meth
yl]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 313 [M+H]+. Example 180
(2S)-2-[(2-ethoxyphenoxy)(1
,3-thiazol-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid. MS (APCI): 321 [M+H]+. Example 181 Chiral
(2R)-2-[(R)-(2-ethoxyphenoxy)(pyridin-2-yl)methyl]morp
holine was synthesized from the R morpholine alcohol
according to General Procedure E and was isolated as a
white solid. MS (APCI): 315 [M+H]+.Example 182
(2S)-2-[(S)-[(2-isobutylpyridin-3-yl)oxy](phenyl)methy
l]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 327 [M+H] +. Example 183 Chiral
(2S)-2-[(S)-(2-fluoro-6-isopropylphenoxy)(phenyl)methy
l]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 330 [M+H] +. Example 184 Chiral
(2S)-2-[(S)-(2-cyclopropyl-6-fluorophenoxy)(phenyl)met
hyl]morpholine was synthesized according to General
Procedure A and was isolated as a white solid. MS
(APCI): 328 [MH-H]+. Example 185 Chiral
(2S)-2-[(S)-(2-bromo-6-fluorophenoxy)(6-methoxypyridin
-2-yl)methyl]morpholine was synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 398 [M+H] +.Exampie 186
(2S)-2-[(S)-(2-bromo-6-fiuorophenoxy)(pyridin-2-yl)met
hyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 368 [M+H] +. Example 187
(2S)-2-[(S)-(2-bromophenoxy)(6-methoxypyridin-2-yI)met
hyl]morpholine was synthesized according to General
Procedure E and was isolated as a white solid. MS
(APCI): 380 [M+H] +. 



Example 188 lral
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(6-methoxypyrid
in-2-yl)methyl]morpholine was synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 349 [M+H] +.(2S)-2-{1
-[(2-ethoxypyridin-3-yl)oxy]-2-m
qthylpropyl}morpholine was synthesized according to
General Procedure C and was isolated as a white solid.
MS (APCI): 281 [M+H]+. Example 190
(2S)-2-[(2-cyclopropylphenoxy)(4-methyl-1,3-oxazol-2-y
l)methyl]morpholinewas synthesized according to
General Procedure E and was isolated as a white solid.
MS (APCI): 315 [M+H]+. Example 191 (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]butyl}morpholine was
synthesized according to General Procedure C and was
isolated as a white solid. MS (APCI): 281 [M+H]+.
Example 192
Chiral(2S)-2-[(S)-{[2-(cyclopropylmethoxy)pyridin-3-yl
]oxy}(phenyl)methyl]morpholine was synthesized
according to General Procedure A and was isolated as a
white solid. MS (APCI): 341 [M+H]+. Example 193 Chiral
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethyl)phenoxy](phen
yl)methyl]morpholine was synthesized according to
General Procedure A and was isolated as a white solid.
MS (APCI): 356 [M+H]+. Example 194 Chiral
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethoxy)phenoxy](phe
nyl)methyl]morpholine was synthesized according to
General Procedure A and was isolated as a white solid.
MS (APCI): 372 [M+H]+. Example 195
(S)-2-[(2-ethoxyphenoxy)(1,3-oxazol-2-yl)methyl]morpho
line was synthesized according to General Procedure E
and was isolated as a white solid containing a mixture
of diastereoisomers. MS (APCI): 305
[M+H]+.(S)-2-[(2,6-difluorophenoxy)(1
,3-oxazoI-2-yl)methyl]morpholine was synthesized
according to General Procedure E and was isolated as a
white solid containing a mixture of diastereoisomers.
MS (APCI): 297 [M+H]+. Example 197 (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]-2-phenylethyl}morpholine
was synthesized according to General Procedure E and
was isolated as a white solid. MS (APCI): 329 [M+H]+.
Example 198
(2S)-2-[(S)-[4-fluoro-2-(methylthio)phenoxy](phenyl)me
thyl]morpholine was prepared according to General
Procedure E and was isolated as the fumarate salt. MS
(APCI): 335 [M+H]+.Example 199 Chiral
(2S)-2-[(S)-(2,6-difluorophenoxy)(6-methoxypyriclin-2-
yl)methyl]morpholine was prepared according to General
Procedure E and was isolated as the fumarate salt. MS
(APCI): 337 [M+H]+. Example 200 Chiral 



(2R<2'R)-2,2'-[pyrazine-2,3-diylbis(oxymethylene)]dimo
rpholine was prepared by using General Procedure D
starting from 2,3-dichloropyrazine and was isolated as
the hydrochloride salt MS (APCI): 3 11 [M+H]+. Example
201 Chiral
(S)-2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine was
synthesized via General Procedure D and was isolated
as a gummy oil. MS (APCI): 238 [M+H]+.Example 202
(2R)-2-[(2-fluoro-6-methoxyphenoxy)(pyridin-3-yl)methy
l]morpholine was prepared by using General Procedure C
starting from 3-bromopyridine and
2-fluoro-6-methoxyphenol and was isolated as a gummy
solid containing a mixture of diastereoisomers. MS
(APCI): 319 [M+H]+. Pharmaceutical Composition
Examples In the following Examples, the term 'active
compound' or 'active ingredient' refers to a compound
according to the present invention above or in a
suitable combination with another active agent for
example an A2D ligand, an SRI an atypical
antipsychotic, etc., and/or a pharmaceutically
acceptable salt or solvate, according to the present
invention, (i) Tablet compositions The following
compositions A and B can be prepared by wet
granulation of ingredients (a) to (c) and (a) to (d)
with a solution of povidone, followed by addition of
the magnesium stearate and compression. Composition A
mq/tablet mq/tablet (a) Active ingredient 250 250 (b)
Lactose B.P. 210 26 (C) Sodium Starch Glycoliate 20 12
(d) Povidone B.P. 15 9 (e) Magnesium Stearate 3 500
300 Composition B mg/tablet ma/tablet (a) Active
ingredient 250 250 (b) Lactose 150 150 (C) Avicel PH
101 60 26 (d) Sodium Starch Glycoliate 20 12 (e)
Povidone B.P. 15 9(f) Magnesium Stearate 5 3 500 300
Composition C mq/tablet Active ingredient 100 Lactose
200 Starch 50 Povidone 5 Magnesium Stearate 4 359 The
following compositions D and E can be prepared by
direct compression of the admixed ingredients. The
lactose used in formulation E is of the direct
compression type. Composition D mq/tablet 



Active ingredient 250 Magnesium Stearate 4
Pregelatinised Starch NF1 5 146 400 Composition E
mq/tablet Active ingredient 250 Magnesium Stearate 5
Lactose 145 Avicel 100 500 Composition F (Controlled
release composition) mq/tablet (a) Active ingredient
500 (b) Hydroxypropylmethylcellulose 112 (Methocel K4M
Premium) (C) Lactose B.P. 53 (d) Povidone B.P.C. 28
(e) Magnesium Stearate 7700 The composition can be
prepared by wet granulation of ingredients (a) to (c)
with a solution of povidone, followed by addition of
the magnesium stearate and compression. Composition G
(Enteric-coated tablet) Enteric-coated tablets of
Composition C can be prepared by coating the tablets
with 25mg/tablet of an enteric polymer such as
cellulose acetate phthalate, polyvinylacetate
phthalate, hydroxypropylmethyl-cellulose phthalate, or
anionic polymers of methacrylic acid and methacrylic
acid methyl ester (Eudragit L). Except for Eudragit L,
these polymers should also include 10% (by weight of
the quantity of polymer used) of a plasticizer to
prevent membrane cracking during application or on
storage. Suitable plasticizers include diethyl
phthalate, tributyl citrate and triacetin. Composition
H (Enteric-coated controlled release tablet)
Enteric-coated tablets of Composition F can be
prepared by coating the tablets with 50mg/tablet of an
enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthalate, hydroxypropylmethyl-
cellulose phthalate, or anionic polymers of
methacrylic acid and methacrylic acid methyl ester
(Eudgragit L). Except for Eudgragit L, these polymers
should also include 10% (by weight of the quantity of
polymer used) of a plasticizer to prevent membrane
cracking during application or on storage. Suitable
plasticizers include diethyl phthalate, tributyl
citrate and triacetin. (ii) Capsule compositions
Composition A Capsules can be prepared by admixing the
ingredients of Composition D above and filling
two-part hard gelatin capsules with the resulting
mixture. Composition B (infra) may be prepared in a
similar manner. Composition B mq/capsule (a) Active
ingredient 250 (b) Lactose B.P. 143(C) Sodium Starch
Glycollate 25 (d) Magnesium Stearate 420 



Composition C ma/caosule (a) Active ingredient 250 (b)
Macrogol 4000 BP 350 600 Capsules can be prepared by
melting the Macrogol 4000 BP, dispersing the active
ingredient in the melt and filling two-part hard
gelatin capsules therewith. Composition D mq/capsule
Active ingredient 250 Lecithin 100 Arachis Oil 100 450
Capsules can be prepared by dispersing the active
ingredient in the lecithin and arachis oil and filling
soft, elastic gelatin capsules with the dispersion.
Composition E (Controlled release capsule) mq/capsule
(a) Active ingredient 250 (b) Microcrystalline
Cellulose 125 (C) Lactose BP 125 (d) Ethyl Cellulose
13 513 The controlled release capsule formulation can
be prepared by extruding mixed ingredients (a) to (c)
using an extruder, then spheronising and drying the
extrudate. The dried pellets are coated with a release
controlling membrane (d) and filled into two-part,
hard gelatin capsules.Composition F (Enteric capsule)
ma/capsule (a) Active ingredient 250 (b)
Microcrystalline Cellulose 125 (C) Lactose BP 125 (d)
Cellulose Acetate Phthalate 50 (e) Diethyl Phthalate 5
555 The enteric capsule composition can be prepared by
extruding mixed ingredients (a) to (c) using an
extruder, then spheronising and drying the extrudate.
The dried pellets are coated with an enteric membrane
(d) containing a plasticizer (e) and filled into
twopart, hard gelatin capsules. Composition G
(Enteric-coated controlled release capsule) Enteric
capsules of Composition E can be prepared by coating
the controlledrelease pellets with 50mg/capsule of an
enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthalate,
hydroxypropylmethylcellulose phthalate, or anionic
polymers of methacrylic acid and methacrylic acid
methyl ester (Eudragit L). Except for Eudragit L,
these polymers should also include 10% (by weight of
the quantity of polymer used) or a plasticizer to
prevent membrane cracking during application or on
storage. Suitable plasticizers include diethyl
phthalate, tributyl citrate and triacetin. (iii)
Intravenous injection composition Active ingredient
0.20Og Sterile, pyrogen-free phosphate buffer (pH 9.0)
to 10 ml The active ingredient is dissolved in most of
the phosphate buffer at 35-40C, then made up to volume
and filtered through a sterile micropore filter into
sterile 10 ml glass vials (Type 1) which are sealed
with sterile closures and overseals. 



(iv) Intramuscular injection composition Active
ingredient 0.2O g Benzyl Alcohol 0.10 g Glycofurol 75
1.45 g Water for Injection q.s. to 3.00 mlThe active
ingredient is dissolved in the glycofurol. The benzyl
alcohol is then added and dissolved, and water added
to 3 ml. The mixture is then filtered through a
sterile micropore filter and sealed in sterile 3 ml
glass vials (Type 1). (v) Syrup composition ' Active
ingredient 0.25g Sorbitol Solution 1.5Og Glycerol
1.0Og Sodium Benzoate 0.005g Flavour 0.0125ml Purified
Water q.s. to 5.0ml The sodium benzoate is dissolved
in a portion of the purified water and the sorbitol
solution added. The active ingredient is added and
dissolved. The resulting solution is mixed with the
glycerol and then made up to the required volume with
the purified water. (vi) Suppository composition
mg/suppository Active ingredient 250 Hard Fat, BP
(Witepsol H15 - Dynamit NoBeI) 1770 2020 One-fifth of
the Witepsol H15 is melted in a steam-jacketed pan at
45C maximum. The active ingredient is sifted through a
200Im sieve and added to the molten base with mixing,
using a Silverson fitted with a cutting head, until a
smooth dispersion is achieved. Maintaining the mixture
at 45C, the remaining Witepsol H15 is added to the
suspension which is stirred to ensure a homogenous
mix. The entire suspension is then passed through a
250Im stainless steel screen and, with continuous
stirring, allowed to cool to 4O0C. At a temperature of
38-40 0C, 2.02g aliquots of the mixture are filled
into suitable plastic moulds and the suppositories
allowed to cool to room temperature. (vii) Pessary
composition mq/pessary Active ingredient 250 Anhydrous
Dextrose 380 Potato Starch 363 Magnesium Stearate
71000 The above ingredients are mixed directly and
pessaries prepared by compression of the resulting
mixture. (viii) Transdermal composition Active
ingredient 200mg Alcohol USP 0.1ml Hydroxyethyl
cellulose The active ingredient and alcohol USP are
gelled with hydroxyethyl cellulose and packed in a
transdermal device with a surface area of 10cm2 . All
references cited herein are incorporated by reference
in their entirety and for all purposes.CLAIMS What is
claimed is: 



1. A compound of Formula I: and pharmaceutically
acceptable salts or derivatives thereof, wherein: A is
O or S; X is aryl, a heterocycle, benzofused bicyclic,
-CrC 10alkyl, -C2-C8alkenyl, -C5- C8cycloalkenyl,
-(CH2)nC3-C9 cycloalkyl, fused cycloalkyl, H, SCF3,
hydroxy- C1 -C6 alky), -Cr C6alkoxy,
-CrCealkoxyd-Cealkoxy, -(CH2)nS-C1-C6alkyl
-(CH2)nSO2-C1-C6alkyl; wherein each group is
optionally substituted by one or more substituents
independently selected from -C1-C6 alkyl, -Cs-C
cycloalkyl, -C1-C6 aikoxy, aryl, heterocycle, OH,
halo, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F,
-O(CH2)nCF3, -CN, -CONH2, -CON(H)Cr C6alkyl, -CON(Ci-C
balkyl)2, hydroxy-Cr C6alkyl, -Cr C4alkoxy, -SCF3,
SO2, -C1-C4alkyl-S-C 1-C4alkyl, -C1- C4alkyl-S-, - -
43IkVlNR1R", NR'R", with the proviso that when X is
phenyl, substituted phenyl, C1-C4 unsubstituted alkyl,
halo-substituted C1-C4 alkyl, unsubstituted C3-C8
cycloalkyl, or halo-substituted C3-C8 cycloalkyl, then
* and @are either (R1S) or (S1R); R1-R5 are
independently selected from is H, -C1-C6 alkyl, aryl,
-Cs-Cbcycloalkyl, -C1-C6 alkenyl, -C5-C8 cycloalkenyl,
-(CH2)nC3-C8 cycloalkyl, -C1-C6 aikoxy, -O-aryl,
heterocycle, SO2, OH, halo, -CF3, -CHF2, -CH2F, -OCF3,
-OCHF2, -OCH2F, -0(CHa) nCF3, -CN, -CONH2, -CON(H)Cr
C6alkyl, -CON(Cr C6alkyl)2, hydroxy-Cr C6alkyl,
-CrC^lkoxyd-Cealkyl, -SCF3, -Cr C6alkyl-SO2, -C1-
C4alkyl-S-Cr C4alkyl, -CrC 4alkyl-S-, Cr C4alkylNR'R",
and NR'R", and when two of the groups R1-R5 are
attached to the ring can form a benzofused bicyclic
ring comprising a phenyl group fused to a 5 or 6
memberedcarbocyclic ring or a phenyl group fused to a
5 or 6 membered heterocyclic group containing at least
one of N, O, or S heteroatom and wherein each of the
groups -C1-C6 alkyl, aryl, -Cs-Cscycloalkyl,
-C2-C8alkenyl, -Cs-C cycloalkenyl, -C1-C6 alkoxy,
heterocycle may be optionally substituted by one or
more of the following groups: aryl, heterocycle, OH,
haio, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F, -
O(CH2)nCF3, -CN, -CONH2, -CON(H)C r C6alkyl, -CON(Cr
C6alkyl)2, hydroxy- CrC 6a!kyl, Cr C6alkoxy, Cr
C6alkyl, -SCF3, -Cr C6alkylSO2, -C1^alkyl-S-C -
C4alkyl, -CrC 4aIkyl-S-, -Cr C4alkylNR'R", and NR'R";
R' and R" are independently CrCealkyl or H; n is 1 to
5; * denotes a first chiral center; and @denotes a
second chiral center. 2. A compound according to claim
1, wherein R1 is CrC 6alkyl, halogen, OH, CN, - SCr
C6alkyl, CH2OCr C6alkyl, C3-C8cycloalkyl, or Cr
C6alkoxy. 3. A compound according to claim 1, wherein
R1 is CN or -SCrC 6alkyl. 4. A compound according to
claim 1, wherein R3, R4, and R5 are not all
substituted at the same time. 5. A compound of Formula
II: and pharmaceutically acceptable salts or
derivatives thereof, wherein: R1 and R6, R7 and R8 are
independently selected from H, -C1-C6 alkyl, aryl,
-C3- C8cycloalkyl, -C2-C8 alkenyl, -C5-C8
cycloalkenyl, -(CH2)nC3-C9 cycloalkyl, - C1-C6 alkoxy,
-O-aryl, heterocycle, -SO2, OH, halo, -CF3, -CHF2,
-CH2F, OCF3,-OCHF2, -OCH2F, -O(CH2)nCF3, -CN, -CONH2,
-CON(H)C r C6alkyl, -CON(C 1- C6alkyl)2 hydroxy-CrC
6alkyl, -C1-C4aikoxyCrC 6alkyl, -SCF3, -CrC 6alkyl- 



SO2, -C1-C4alkyl-S-C 1-C4alkyl, -Cr C4alkyl-S-, -CrC
4alkylNR'R", and NR'R", and wherein each of the groups
-C1-C6 alkyl, aryl, -Cs-C cycloalkyl, -C2- C8alkenyl,
-Cs-Cscycloalkenyl, -C1-C6 alkoxy, aryl, heterocycle
may be optionally substituted by one or more of the
following groups: -CrCealkyl, aryl, heterocycle, OH,
halo, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F,
-O(CH2)nCF3, -CN, - CONH2, -CON(H)C r C6aikyl, -CON(C
r C6a!kyi)2, hydroxy-C r C6alkyl, -C1- C4alkoxyCrC
6alkyl, -Cr C6alkoxy, -SCF3, -Cr C6alkylSO2, -Cr
C4alkyl-S-, C1- C4alkyl, -Cr C4aIkyl-S-,
-C1-C4alkylNR'R", and NR'R"; R' and R" are
independently -Cr C6alkyl or H; n is 1 to 5; R3 is H
or F; R4 is H or F, however, when R3 is F, R4 is not
F; R5 is H, halogen, Cr C6alkyl, Cr C6alkoxy, -S-Cr
C6alkyl, -(CH2)n-O-(CH2)n-, -OCF3, or -SCF3; and *
denotes a first chiral center; and @denotes a second
chiral center with the proviso that when R1 is methyl,
-O-methyl, O-ethyl, Cl and R3-R8 is H1then * and @are
either (S,R) or (R,S) and further, when R1 is
-O-methyl and R6-R8 are H, -O-methyl, Cl or methyl,
then * and @are either (S1R) or R1S). 6. A compound
according to claim 5, wherein R1 is -Cr C6alkyl,
halogen, -OH, -CN, - SCr C6alkyl, -CH2OC1-C6alkyl,
-Cs-Cscycloalkyl, -Cr C6alkoxy, pyridyl, phenyl, or
substituted phenyl. 7. A compound according to claim
5, wherein R1 is F, -CrCealkyl or -CN . 8. A compound
according to claim 15, wherein R3, R4, and R5 are not
all substituted at the same time. 9. A compound of
Formula III:and pharmaceutically and/or veterinarily
acceptable salts or derivatives thereof, wherein: A is
O; Z is non-phenyl heteraryl selected from pyridine,
furan, thiophene, naphthalene, naphthyridine,
pyrazole, pyrazine, pyrimidine, thiazole, oxazole,
isoxazole, triazole, tetrazole; or a phenyl ring fused
to a heterocycle containing N, O, or S; wherein each
of the heteroaryls can be optionally substituted by
one or more of the substituents independently selected
from heterocycle, -C3-C8 cycloalkyl, phenyl,
-C2-C8alkenyl, -C5-C8cycloalkenyl, -(CHa)nC3-C9
cycloalkyl, -C5-C9 fused cycloalkyl , aryl, H, -SCF3,
hydroxy-CrC 6 alky], -Cr C6 alkoxy, - O-aryl,
-(CH2)nS-CrC 6alkyl, -d-Cealkyl-SOa, -(CH2)nSO2-CrC
6alkyl, -C1- C6a!kyl-S- ; -CrC 4alkylNR'R", or NR'R",
wherein any of the previous groups is optionally
substituted by one or more substituents independently
selected from -C1-C6 alkyl, -Ca-Cscycloalkyl, -C1-C6
alkoxy, substituted or unsubstituted aryl,
heterocycle, OH, halo, -CF3, -CHF2, -CH2F, -OCF3,
-OCHF2, -OCH2F, - 0(CHa) nCF3, -CN, -CONH2, -CON(H)C r
C6alkyl, -CON(C r C6alkyl)2, hydroxy- Ci-C 6alkyl,
-SCF3, -Cr C6alkylSO2, -C1-C4alkyl-S-C 1-C4alkyl, -CrC
4alkyl-S-, - C1-C4, alkylNR'R", and NR'R"; X is
heterocycle, aryl, C1-C8 alkyl, -C2-C8alkenyl, -Cs-C
cycloalkenyl, benzofused bicyclic, -C3-C8 cycloalkyl,
-(CH2)nC3-C8 cycloalkyl, -C5-C9 fused cycloalkyl, H,
-SCF3, hydroxy-C r C6 alkyl, -Cr C6alkoxy, -Cr
C6alkyl, -(CH2)nS-CrC 6alkyl, - 



(CHa)nSO2-C1-C6alkyl, wherein each of the groups is
optionally substituted by one or more substituents
independently selected from -C1-C6 alkyl, C3-
Cgcycloalkyl, -C1-C6 alkoxy, aryl, heterocycle, OH,
halo, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F,
-O(CH2)nCF3, -CN, -CONH2, -CON(H)C r C6alkyl, -CON(C
1-CtSaIkVl)2, hydroxy-C r C6alkyl, -SCF3, -CrC
6alkylSO2, -Cr C4alkyl-SCr C4alkyl, -Cr C4alkyl-S-,
-CrC 4alkylNR'R", and NR'R"; R' and R" are
independently CrC 6alkyl or H; n is 1 to 5; * denotes
a first chiral center; and @denotes a second chiral
center. 10. A compound according to claim 9, wherein Z
is pyridyl. 11. A pharmaceutical composition
comprising a compound as defined in any of claims 1,
5, and 9 and a pharmaceutically acceptable carrier.12.
A method of treating a disorder or condition selected
from the group consisting of norepinephrine
dysfunction, single episodic or recurrent major
depressive disorders, dysthymic disorders, depressive
neurosis and neurotic depression, melancholic
depression including anorexia, weight loss, insomnia,
early morning waking or psychomotor retardation;
atypical depression (or reactive depression) including
increased appetite, hypersomnia, psychomotor agitation
or irritability, seasonal affective disorder and
pediatric depression; bipolar disorders or manic
depression, including bipolar I disorder, bipolar Il
disorder and cyclothymic disorder; conduct disorder;
disruptive behavior disorder; behavioral disturbances
associated with mental retardation, autistic disorder,
and conduct disorder; anxiety disorders such as panic
disorder with or without agoraphobia, agoraphobia
without history of panic disorder, specific phobias,
for example, specific animal phobias, social anxiety,
social phobia (including social anxiety disorder),
obsessive-compulsive disorder and related spectrum
disorders, stress disorders including post-traumatic
stress disorder, acute stress disorder and chronic
stress disorder, and generalized anxiety disorders;
borderline personality disorder; schizophrenia and
other psychotic disorders, for example,
schizophreniform disorders,, schizoaffective
disorders, delusional disorders, brief psychotic
disorders, shared psychotic disorders, psychotic
disorders with delusions or hallucinations, psychotic
episodes of anxiety, anxiety associated with
psychosis, psychotic mood disorders including severe
major depressive disorder; mood disorders associated
with psychotic disorders including acute mania and
depression associated with bipolar disorder; mood
disorders associated with schizophrenia; delirium,
dementia, and amnestic and other cognitive or
neurodegenerative disorders, including Parkinson's
disease (PD),, Huntington's disease (HD), Alzheimer's
disease, senile dementia, dementia of the Alzheimer's
type, memory disorders, loss of executive function,
vascular dementia, and other dementias, including, due
to HIV disease, head trauma, Parkinson's disease,
Huntington's disease, Pick's disease,
Creutzfeldt-Jakob disease, or due to multiple
etiologies; movement disorders including akinesias,
dyskinesias, including familial paroxysmal
dyskinesias, spasticities, Tourette's syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome;
extra-pyramidal movement disorders including
medicationinduced movement disorders, including,
neuroleptic-induced Parkinsonism, neuroleptic
malignant syndrome, neuroleptic-induced acute
dystonia, neuroleptic-induced acute akathisia,
neuroleptic-induced tardive dyskinesia and
medication-induced postural tremour; addictive
disorders and withdrawal syndrome, chemical
dependencies and addictions including dependencies on,
or addictions to, alcohol, heroin, cocaine,
benzodiazepines, psychoactive substances, nicotine, or
phenobarbitol and behavioral 



addictions including addiction to gambling; ocular
disorders including glaucoma and ischemic retinopathy;
addictive disorders including those due to alcohol,
nicotine, and other psychoactive substances and
withdrawal syndrome, adjustment disorders
includingdepressed mood, anxiety, mixed anxiety and
depressed mood, disturbance of conduct, and mixed
disturbance of conduct and mood; age-associated
learning and mental disorders anorexia nervosa;
apathy; attention-deficit (or other cognitive)
disorders due to general medical conditions including
attention-deficit disorder (ADD) and attention-deficit
hyperactivity disorder (ADHD) and it's recognized
sub-types; bulimia nervosa; chronic fatigue syndrome;
pain; chronic pain; cyclothymic disorder; depression
including adolescent depression and minor depression;
fibromyalgia and other somatoform disorders including
somatization disorder; conversion disorder; pain
disorder; hypochondriasis; body dysmorphic disorder;
undifferentiated somatoform disorder; and somatoform
NOS; incontinence including stress incontinence;
genuine stress incontinence; and mixed incontinence;
urinary disorders; premature ejaculation; inhalation
disorders; intoxication disorders including alcohol
addiction; mania; migraine headaches; obesity
including reducing the weight of obese or overweight
patients; oppositional defiant disorder; peripheral
neuropathy; diabetic neuropathy; post-herpetic
neuralgic; premenstrual dysphoric disorder including
premenstrual syndrome and late luteal phase dysphoric
disorder; sleep disorders including narcolepsy,
insomnia and enuresis; specific developmental
disorders; selective serotonin reuptake inhibition
(SSRI) "poop out" syndrome; and TIC disorders
including Tourette's Disease in a mammal, including a
human, comprising administering to a mammal in need of
such treatment an amount of a compound of the formulae
I, II, or III, or a compound as defined in any of
claims 1, 5, or 9. 13. A method of treatment of
attention deficit hyperactivity disorder, urinary
disorders, pain, premature ejaculation, or
fibromyalgia, in a mammal in need thereof, which
comprises administering to the mammal in need thereof
a therapeutically effective amount of a compound as
defined in any of claims 1, 5, or 9. 14. A compound
selected from the following compounds and their
pharmaceutically acceptable salts, enantiomers and
diastereomers:
2-[Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]-morphol
ine;
2-[(2-Ethylsulfanyl-phenoxy)-phenyl-methyl]-morpholine
; 2-[(2-lsobutyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine;
2-[(2-Chloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Methoxymethyl-phenoxy)-phenyl-methyl]-morpholine
;
2-[Phenyl-(2-trifluoromethyl-phenoxy)-methyl]-morpholi
ne; 2-[(2-Benzyl-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(2-pyridin-4-yl-phenoxy)-methyl]-morpholine;
2-[(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(Naphthalen-1-yloxy)-phenyl-methyl]-morphoIine;
2-[Phenyl-(2-pyridin-3-yl-phenoxy)-methyl]-morphoIine;
2-[(2-Phenoxy-phenoxy)-phenyl-methyl]-morpholine;
2-(Morpholin-2-yi-phenyl-methoxy)-benzoic acid ethyl
ester;
2-[(4'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine; 2-(2-Ethoxy-phenoxymethyl)-morpholine;
2-[(2-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Chloro-4-fluoro-phenoxy)-pyridin-3-yl-methyl]-mo
rpholine;
2-[(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-morpholine;
2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitrile; 



2-[(2~Fluorophenoxy)-pyridin-3-yl-methyl]-morpholine;
2-(Morpholin-2-yl-pyridin-3-yl-methoxy)-benzonitrile;
2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morpholine;
2-[Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-methyl]-m
orpholine;
2-[(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl]-morpho
line;
2-[(1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morpholine;
2-[(2'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
(2~Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-morp
holine;
2-[(2-Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyl]-m
orpholine;
2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morphol
ine;
2-{[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-phenyl-methyl
}-morphoIine;
2-[(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-morpho
line;
2-[(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-morpho
line;
2-[(2,6-Difluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[2-Cyclohexyl-1
-(2-ethoxy-phenoxy)-ethyl]-morpholine;
2-[1-(2-Ethoxy-phenoxy)-3-methyl-butyl]-morpholine;
2-[(2-Allyl-phenoxy)-phenyl-methyl]-morpholine;
2-[Phenyl-(pyridin-3-yloxy)-methyl]-morpholine;
2-[(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-morpholine
;
2-[Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl]-morpholi
ne; 2-[(2-Chloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-lsopropyl-phenoxy)-phenyl-methyl]-morphoiine;
2-[(Benzofuran-6-yloxy)-phenyl-methyl]-morpholine;
2-[(2-lsopropoxy-phenoxy)-phe yl-methyl]-morpholine;
2-[(2-Bromo-phenoxy)-(4-fluoro-phenyl)-methyl]-morphol
ine;
2-[(Benzofuran-5-yloxy)-phenyl-methyl]-morpholine;
2-(Phenyl-o-tolyloxy-methyl)-morpholine;
2-(Morpholin-2-yl-phenyl-methoxy)-phenol;
2-[Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morpholine;
2-[Phenyl-(2-piperazin-1-yl-phenoxy)-methyl]-morpholin
e;
2-[(2-MethylsuIfanyl-phenoxy)-phenyl-methyl]-morpholin
e;
2-[(2-Methanesulfonyl-phenoxy)-phenyl-methyl]-morpholi
ne;
2-[(2-Cyclopentyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Difluoromethoxy-phenoxy)-phenyl-methyl]-morpholi
ne;
2-{[2-(2-Fluoro-ethoxy)-phenoxy]-phenyl-methyl}-morpho
line;
2-[(4-Fluoro-2-isobutyI-phenoxy)-phenyl-methyl]-morpho
line;
2-[(2-Chloro-6-fluoro-phenoxy)-phenyl-methyl]-morpholi
ne;
2-[(2-Cyclopropylmethyl-phenoxy)-phenyl-methyl]-morpho
line;
2-[(2,6-Dichloro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-morpholine;
Dimethyl-[2-(morpholin-2-yl-phenyl-methoxy)-phenyl]-am
ine;
2-{[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phenyl-methy
l}-morpholine;
2-[(2,6-Difluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-mo
rpholine;
2-[(2-Bromo-phenoxy)-phenyl-methyl]-morpholine;
2-[(2,4-Difluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[(4-Fluoro-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-(3-fluoro-phenyl)-methyl]-morpho
line;
2-[(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morpholine; 



2-(2-Phenoxy-phenoxymethyl)-morpholine;
2-(2'-Chloro-biphenyl-2-yloxymethyl)-morpholine;
2-(2'-Methoxy-biphenyl-2-yloxymethyl)-morpholine;
2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morpholi
ne;
2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholine;
2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;
2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-morphol
ine;
2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymqthyl]-mor
pholine; 2-(Phenoxy-phenyl-methyl)-morpholine;
2-[(4'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
2-[(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
2-[(2-Benzyloxy-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Fluoro-phenoxy)-phenyl-methyl]-morphoIine;
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol;
2-[(2'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]-morphol
ine;
2-[(2,4-Difluoro-phenoxy)-pyridin-2-yl-methyl]-morphol
ine; 2-(2'-Methyl-biphenyl-2-yloxymethyl)-morpholine;
2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-morphol
ine;
2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholine;
2-[(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholine;
2-[morpholin-2-yl(phenyl)methoxy]benzonitrile;
2-[(2-chloro-5-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-fluoro-6-methoxyphenoxy)(phenyl)methyl]morpholin
e; 2-[(2,5-difluorophenoxy)(phenyl)methyl]morpholine;
2-[phenyl(2-propylphenoxy)methyl]morpholine;
2-[(2-qthylphenoxy)(phenyl)mqthyl]morpholine;
2-[cyclopropyl(2,4-difluorophenoxy)methyl]morpholine;
2-[(2-ethoxyphenoxy)(1
-oxidopyridin-2-yl)methyl]morpholine;
2-[1-(2,6-difluorophenoxy)-2-phenylethyl]morpholine;
2-[[2-(benzyloxy)phenoxy](pyridin-2-yl)methyl]morpholi
ne;
2-[(2-isopropylphenoxy)(pyridin-2-yl)methyl]morpholine
; 2-[1-(2-ethoxyphenoxy)butyl]morpholine; 2-[1
-(2-ethoxyphenoxy)-3-methylbutyl]morpholine;
2-[(2,3-difluorophenoxy)(3-fluorophenyl)methyl]morphol
ine;
2-[(2-ethoxyphenoxy)(6-methylpyridin-2-yl)methyl]morph
oline;
2-[(2-ethoxyphenoxy)(6-methoxypyridin-2-yl)methyl]morp
holine;
2-{(6-methoxypyridin-2-yl)[2-(trifluoromethoxy)phenoxy
]methyl}morpholine;
2-[(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-yl)methyl]
morpholine;
2-[(2,6-difluorophenoxy)(4-fluorophenyl)methyl]morphol
ine; 2-[(2-bromophenoxy)(phenyl)methyl]morpholine;
2-[(2-chloro-6-fluorophenoxy)(phenyl)methyl]morpholine
; 2-[(2-cyclopropylphenoxy)(phenyl)methyl]morpholine;
N,N,N-trimethyl-2-[morpholin-2-yl(phenyl)methoxy]benze
naminium;
2-[{[2-(4-fluorophenoxy)pyridin-3-yl]oxy}(phenyl)methy
l]morpholine;
2-[(2-bromo-4-fluorophenoxy)(phenyl)methyl]morpholine;
2-[cyclopropyl(2-ethoxyphenoxy)methyl]morpholine;
2-[(2-cyclopropyl-4-fluorophenoxy)(phenyI)methyl]morph
oline;
2-[[2-fluorophenoxy)](pyridin-2-yl)methyl]morpholine; 



2-[(2-cyclopropyl-4,6-difluorophenoxy)(phenyl)methyl]m
orpholine;
2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)methyl]m
orpholine;
2-[[(2-ethylpyridin-3-yl)oxy](phenyl)methyl]morpholine
; 2-[morpholin-2-yl(pyridin-2-yl)methoxy]benzonitrile;
2-[(2-isopropoxyphenoxy)(pyridin-2-yl)methyl]morpholin
e;
2-[(2-propylphenoxy)(pyridin-2-yl)methyl]morpholine;
2-[(2-benzylphenoxy)(pyridin-2-yl)methyl]morpholine;
2-{pyridin-2-yl[2-(trifluoromethoxy)phenoxy]methyl}mor
pholine;
2-[(2-isopropyl-5-methylphenoxy)(pyridin-2-yl)methyl]m
orpholine;
2-[[(2-methylpyridin-3-yl)oxy](phenyl)methyl]morphoIin
e;
2-[(2-cyclopentylphenoxy)(pyridin-2-yl)methyl]morpholi
ne;
2-{pyridin-2-yl[2-(trifiuoromethyl)phenoxy]methyl}nnor
pholine;
2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazoI-2-yl)meth
yl]morpholine;
2-{phenyl[(2-propylpyridin-3-yl)oxy]methyl}morphoIine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]propyl}morpholine;
2-[[(2-ethoxypyridin-3-yl)oxy](phenyl)methyl]morpholin
e;
2-[(2-ethoxyphenoxy)(3-methylpyridin-2-yl)methyl]morph
oline;
2-{(3-methylpyridin-2-yl)[2-(trifluoromethoxy)phenoxy]
methyl}morpholine;
2-[(2-isopropoxyphenoxy)(6-methoxypyridin-2-yl)methyl]
morpholine;
2-[(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyphenoxy)met
hyl]morpholine;
2-[(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)methyl]morpho
line;
2-[1-benzofuran-2-yl(2,6-difluorophenoxy)methyl]morpho
line;
2-{1-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine;
2-[[2-(3-fluoropropyl)phenoxy](phenyl)methyl]morpholin
e; 2-[cyclopent-1 -en-1
-yl(2,6-difluorophenoxy)methyl]morpholine;
2-[(2,6-dimethoxyphenoxy)(phenyl)methyl]morpholine;
2-{1
-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}morpholine;
i
2-[[(2-cyclopropylpyridin-3-yl)oxy](phenyl)methyl]morp
holine; 2-{1
-[2-(4-fluorophenoxy)phenoxy]ethyl}morpholine;
2-[(2-chloro-5-fluorophenoxy)(pyridin-2-yl)methyl]morp
holine;
2-[(biphenyl-2-yloxy)(pyridin-2-yl)methyl]morpholine;
2-[(2-cyclopropylphenoxy)(pyridin-2-yl)methyl]morpholi
ne;
2-[(2-bromophenoxy)(pyridin-2-yl)methyl]morpholine;
2-[[2-(fluoromethyl)phenoxy](phenyl)methyl]morpholin8;
2-[(2-ethoxy-6-fluorophenoxy)(phenyl)methyl]morpholine
;
2-[(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)methyl]mor
pholine;
2-[(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)methyl]morp
holine;
2-[(2,6-difluorophenoxy)(pyridin-2-yl)methyl]morpholin
e;
2-[[2-(3-fluoropropoxy)phenoxy](phenyl)methyl]morpholi
ne;
2-{2-cyclohexyl-1-[(2-ethoxypyridin-3-yl)oxy]ethyl}mor
pholine;
2-[(2,6-difluorophenoxy)(2,3-dihydro-1-benzofuran-7-yl
)methyl]morpholine;
2-[(2-cyclopropyl-5-fluorophenoxy)(pyridin-2-yl)methyl
]morpholine;
2-[(2-fluoro-6-isopropoxyphenoxy)(phenyl)methyl]morpho
line;
2-[[(2-methoxypyridin-3-yl)oxy](phenyl)methyl]morpholi
ne;
2-[(5-fluoro-2-methoxyphenoxy)(phenyl)methyl]morpholin
e;
2-[(3-fluoro-2-methoxyphenoxy)(phenyl)methyl]morpholin
e;
2-[(2-ethoxy-5-fluorophenoxy)(phenyl)methy!]morpholine
;
2-[(2-ethoxy-3-fluorophenoxy)(phenyl)methyl]morpholine
;2-[(2-fluoro-6-propoxyphenoxy)(phenyi)methyl]morpholi
ne;
2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)methyl]m
orpholine; 



2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl)meth
yl]morpholine;
2-{(4-methyl-1,3-oxazol-2-yl)[2-(trifluoromethoxy)phen
oxy]methyl}morpholine; 2-[(2,6-difluorophenoxy)(1
,3-thiazol-2-yl)methyl]morpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]pentyl}morpholine;
2-[(2-bromophenoxy)(4-methyl-1,3-oxazol-2-yl)methyl]mo
rpholine;
2-[(2-fluoro-6-methylphenoxy)(phenyl)methyl]morpholine
;
2-[[(2-isopropylpyridin-3-yl)oxy](phenyl)methyl]morpho
line; 2-[(2-ethoxyphenoxy)(1
,3-thiazol-2-yl)methyl]morpholine;
2-[(2-ethoxyphenoxy)(pyridin-2-yl)methyl]morpholine;
2-[[(2-isobutylpyridin-3-yl)oxy](phenyl)methyl]morphol
ine;
2-[(2-fluoro-6-isopropylphenoxy)(phenyl)methyl]morphol
ine;
2-[(2-cyclopropyl-6-fluorophenoxy)(phenyl)methyl]morph
oline;
2-[(2-bromo-6-fluorophenoxy)(6-methoxypyridin-2-yl)met
hyl]morpholine;
2-[(2-bromo-6-fluorophenoxy)(pyridin-2-yl)methyl]morph
oiine;
2-[(2-bromophenoxy)(6-methoxypyridin-2-yl)methyl]morph
oline;
2-[(2-fluoro-6-methoxyphenoxy)(6-methoxypyridin-2-yl)m
ethyl]morpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]-2-methylpropyl}morpho
line;
2-[(2-cyclopropylphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyl]morpholine;
2-{1-[(2-ethoxypyridin-3-yl)oxy]butyl}morpholine;
2-[{[2-(cyclopropylmethoxy)pyridin-3-yl]oxy}(phenyl)me
thyl]morpholine;
2-[[2-fluoro-6-(trifluoromethyl)phenoxy](phenyl)methyl
]morpholine;
2-[[2-fluoro-6-(trifluoromethoxy)phenoxy](phenyl)methy
l]morpholine; 2-[(2-ethoxyphenoxy)(1
,3-oxazol-2-yl)methyl]morpholine;
2-[(2,6-difluorophenoxy)(1,3-oxazol-2-yl)methyl]morpho
line;
2-{1-[(2-ethoxypyridin-3-yl)oxy]-2-phenylethyl}morphol
ine;
2-[[4-fluoro-2-(methylthio)phenoxy](phenyl)methyl]morp
holine;
2-[(2,6-difluorophenoxy)(6-methoxypyridin-2-yl)methyl]
morpholine;
2,2'-[pyrazine-2,3-diylbis(oxymethylene)]dimorpholine;
2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine; and
2-[(2-fluoro-6-methoxyphenoxy)(pyridin-3-yl)methyl]mor
pholine. 15. A compounds selected from the following
compounds and their pharmaceutically acceptable salts,
enantiomers and diastereomers:
(S)-2-[(S)-Phenyl-(2-trifluoromethoxy-phenoxy)-methyl]
-morpholine;
(S)-2-[(S)-(2-Ethylsulfanyl-phenoxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-(2-lsobutyl-phenoxy)-phenyl-methyl]-morphol
ine;
(S)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-Phenyl-(2-vinyl-phenoxy)-methyl]-morpholine
;
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyI]-morpholin
e;
(S)-2-[(S)-(2-Methoxymethyl-phenoxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-Phenyl-(2-trifluoromethyl-phenoxy)-methyl]-
morpholine;
(S)-2-[(S)-(2-Benzyl-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(S)-Phenyl-(2-pyridin-4-yl-phenoxy)-methyl]-mor
pholine;
(S)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(Naphthalen-1-yloxy)-phenyl-methyl]-morphoI
ine;
(S)-2-[(S)-Phenyl-(2-pyridin-3-yl-phenoxy)-methyl]-mor
pholine;
(S)-2-[(S)-(2-Phenoxy-phenoxy)-phenyl-methyl]-morphoIi
ne; (2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-benzoic
acid ethyl ester;
(S)-2-[((S)-4'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine;
(S)-2-(2-Ethoxy-phenoxymethyl)-morpholine; 



(R)-2-[(S)-(2-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(R)-(2-Chloro-4-fluoro-phenoxy)-pyridin-3-yl-me
thyl]-morpholine;
(S)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-mor
pholine;
(S)-2-[(S)-(2-Ethoxy-phenoxy)-pyridin-2-yl-methyl]-mor
pholine; (2S,
3S)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitri
le; (2S,
3R)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitri
le;
(S)-2-[(S)-(2--Fluorophenoxy)-pyridin-3-yl-methyl]-mor
pholine; (2S,
3R)-2-(Morpholin-2-yl-pyridin-3-yI-methoxy)-benzonitri
le; (2R,
3R)-2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine; (2S,
3R)-2-[(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-morphol
ine;
(R)-2-[(S)-Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-m
ethyl]-morpholine;
(R)-2-[(S)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl
]-morprioline;
(R)-2-[(R)-(2-,4-Difluoro-phenoxy)-pyridin-3-yl-methyl
]-morpholine;
(S)-2-[((S)-1-Oxy-pyridin-2-yloxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(2'-Chloro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine; (2R,
3R)-(2--Fluoro-6-methoxy-phenoxy)-pyridin-3-yl-methyI]
-morpholine;
(R)-2-[(S)-(2~Fluoro-6-methoxy-prienoxy)-pyridin-3-y!-
methyl]-morprioline;
(S)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mor
pholine;
(S)-2-{(S)-[2-(4-Fluoro-phenyl)-pyridin-3-yloxy]-pheny
l-methyl}-morpholine;
(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl
]-morpholine;
(R)-2-[(S)-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl
]-morpholine;
(S)-2-[(S)-(2,6-Difluoro-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-2-Cyclohexy|-1-(2-ethoxy-phenoxy)-ethyl]-mo
rpholine;
(2S,3-R)-2-[2-Cyclohexyl-1-(2-ethoxy-phenoxy)-ethyl]-m
orpholine;
(S)-2-[(S)-1-(2-Ethoxy-phenoxy)-3-methyl-butyl]-morpho
line;
(S)-2-[(S)-(2-Allyl-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-Phenyl-(pyridin-3-yloxy)-methyl]-morpholine
;
(S)-2-[(S)-(2-Bromo-pyridin-3-yloxy)-phenyl-methyl]-mo
rpholine;
(S)-2-[(S)-Phenyl-(2-p-tolyl-pyridin-3-yloxy)-methyl]-
morpholine;
(S)-2-[(S)-(2-Chloro-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(S)-(2-lsopropyl-phenoxy)-phenyl-methyl]-morpho
line;
(R)-2-[(S)-(Benzofuran-6-yloxy)-phenyl-methyl]-morphol
ine;
(S)-2-[(S)-(2-Isopropoxy-phenoxy)-phenyl-methyl]-morph
oline;
(R)-2-[(S)-(2-Bromo-phenoxy)-(4-fluoro-phenyl)-methyl]
-morpholine;
(S)-2-[(S)-(Benzofuran-5-yloxy)-phenyl-methyl]-morphol
ine; (S)-2-((S)-Phenyl-o-tolyloxy-methyl)-morpholine;
(2S,3S)-2-(Morpholin-2-yl-phenyl-methoxy)-phenol;
(S)-2-[(S)-Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morph
oline;
(S)-2-[(S)-Phenyl-(2-piperazin-1-yl-phenoxy)-methyl]-m
orpholine;
(S)-2-[(S)-(2-Methylsulfanyl-phenoxy)-phenyl-methyl]-m
orpholine;
(S)-2-[(S)-(2-Mqthanesulfonyl-phenoxy)-phenyl-methyl]-
morphoiine;
(S)-2-[(S)-(2-Cyclopentyl-phenoxy)-phenyl-methyl]-morp
holine;
(S)-2-[(S)-(2-Cyclohexyl-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-(2-Difluoromethoxy-phenoxy)-phenyl-methyl]-
morpholine;
(S)-2-{(S)-[2-(2-Fluoro-ethoxy)-phenoxy]-phenyl-methyl
}-morpholine;
(S)-2-[(S)-(4-Fluoro-2-isobutyl-phenoxy)-pheny!-methyl
]-morpholine;
(S)-2-[(S)-(2-Chloro-6-fluoro-phenoxy)-phenyl-methyl]-
morpholine;
(S)-2-[(S)-(2-Cyclopropylmethyl-phenoxy)-phenyl-methyl
]-morpholine;
(S)-2-[(S)-(2,6-Dichloro-phenoxy)-phenyl-methyl]-morph
oline; 



(S)-2-[(S)-(2-Ethoxymethyl-phenoxy)-phenyl-methyl]-mor
pholine;
(2S,3S)-Dimethyl-[2-(morpholin-2-yl-phenyl-methoxy)-ph
enyl]-amine;
(S)-2-{(S)-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxy]-phen
yl-methyl}-morpholine;
(R)-2-[(S)-(2,6-Difluoro-phenoxy)-(4-fluoro-phenyl)-me
thyl]-morpholine;
(R)-2-[(S)-(2-Bromo-phenoxy)-phenyl-methyl]-morpholine
;
(S)-2-[(S)-(2,4-Difluoro-phenoxy)-phenyl-methyl]-morph
oline;
(S)-2-[(S)-(4-Fluoro-phenoxy)-phenyl-methyl]-morpholin
e;
(R)-2-[(S)-(2-Ethoxy-phenoxy)-(3-fluoro-phenyl)-methyl
]-morphoIine;
(R)-2-[(S)-(2-Cyclopropyl-phenoxy)-phenyl-methyl]-morp
holine; (S)-2-(2-Phenoxy-phenoxymethyl)-morpholine;
(R)-2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morp
holine;
(S)-2-(5-Fluoro-4'-methyl-biphenyl-2-yloxymethyl)-morp
holine;
(R)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyI)-morpholin
e;
(S)-2-(5,4'-Difluoro-biphenyl-2-yloxymethyl)-morpholin
e; (R)-2-(2-Phenoxy-pyridin-3-yloxymethyl)-morpholine;
(S)-2-[3-(4-Fluoro-phenoxy)-pyrazin-2-yloxymethyl]-mor
pholine;
(S)-2-[2-(3,4-Difluoro-phenoxy)-pyridin-3-yloxymethyl]
-morpholine;
(S)-2-((S)-Phenoxy-phenyl-methyl)-morpholine;
(S)-2-[(S)-(4'-Fluoro-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine;
(S)-2-[(S)-(4'-Methyl-biphenyl-2-yloxy)-phenyl-methyl]
-morpholine;
(S)-2-[(S)-(2-Benzyloxy-phenoxy)-phenyl-methyl]-morpho
line;
(S)-2-[(S)-(2-Fluoro-phenoxy)-phenyi-methyl]-morpholin
e; (2S, 3S)-
[2-(Morpholin-2-yl-phenyl-methoxy)-phenyl]-methanol;
(S)-2-[(S)-(2'-Fluoro-biphenyl-2-yloxy)-phenyI-methyl]
-morpholine; (2R,
3R)-2-[(2,4-Difluoro-phenoxy)-pyridin-2-yl-methyl]-mor
pholine;
(2R)-2-[2-(4-Fluoro-phenoxy)-pyridin-3-yloxymethyl]-mo
rpholine;
(2R)-2-[(R)-(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl]-mo
rpholine;
(R)-2-[(S)-(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholin
e;
(S)-2-[(R)-(2-Ethoxy-phenoxy)-phenyl-methyl]-morpholin
e;
2-[(S)-(2S)-morpholin-2-yl(phenyl)methoxy]benzonitrile
;
(2S)-2-[(2-chloro-5-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(2-fluoro-6-methoxyphenoxy)(phenyl)methyl]morp
holine;
(2S)-2-[(S)-(2,5-difluorophenoxy)(phenyl)methyl]morpho
line;
(2S)-2-[(S)-phenyl(2-propylphenoxy)methyl]morpholine;
(2S)-2-[(S)-(2-qthylphenoxy)(phenyl)methyl]morpholine;
(2S)-2-[cyclopropyl(2,4-difluorophenoxy)methyl]morphol
ine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(1-oxidopyridin-2-yl)meth
yl]morpholine;
(2S)-2-[1-(2,6-difluorophenoxy)-2-phenylethyl]morpholi
ne;
(2S)-2-[(S)-[2-(benzyloxy)phenoxy](pyridin-2-yl)methyl
]morpholine;
(2S)-2-[(S)-(2-isopropylphenoxy)(pyridin-2-yl)methyl]m
orpholine; (2S)-2-[(1 S)-1
-(2-ethoxyphenoxy)butyl]morpholine; (2S)-2-[(1 S)-1
-(2-ethoxyphenoxy)-3-methylbutyl]morpholine;
(2S)-2-[(S)-(2,3-difluorophenoxy)(3-fluorophenyl)methy
l]morpholine;
(2S)-2-[(R)-(2,3-difluorophenoxy)(3-fluorophenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methyIpyridin-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(6-methoxypyridin-2-yl)me
thyl]morpholine;
(2S)-2-{(S)-(6-methoxypyridin-2-yl)[2-(trifluoromethox
y)phenoxy] methyljmorpholine;
(2S)-2-[(S)-(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-y
l)methyl]morpholine; 



(2R)-2-[(2,6-difluorophenoxy)(4-fIuorophenyl)methyl]mo
rpholine;
(2R)-2-[(2-bromophenoxy)(phenyl)methyl]morpholine;
(2S)-2-[(S)-(2-chloro-6-fluorophenoxy)(phenyl)methyl]m
orpholine;
(2R)-2-[(2-cyclopropylphenoxy)(phenyl)methyl]morpholin
e;
N,N,N-trimethyl-2-[(S)-(2S)-morpholin-2-yl(phenyl)tnet
hoxy]benzenaminium;
(2S)-2-[(S)-{[2-(4-fluorophenoxy)pyridin-3-yl]oxy}(phe
nyl)methyl]morpholine;
(2S)-2-[(S)-(2-bromo-4-fIuorophenoxy)(phenyl)methyl]mo
rpholine;
(2S)-2-[cyclopropyl(2-ethoxyphenoxy)methyl]morpholine;
(2S)-2-[(S)-(2-cyclopropyl-4-fluorophenoxy)(phenyl)met
hyl]morpholine; (2S)-2-[(S)-[2-fluoroph
qnoxy)](pyridin-2-yl)methyl]morphoiine;
(2S)-2-[(R)-[2-fluorophenoxy)](pyridin-2-yl)methy]]mor
pholine;
2S)-2-[(S)-(2-cyclopropyl-4,6-difluorophenoxy)(phenyl)
methyl]morpholine;
(2S)-2-[(2-ethoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-[(2-ethylpyridin-3-yl)oxy](phenyl)methyl]m
orpholine;
2-[(S)-(2S)-morpholin-2-yl(pyridin-2-yl)methoxy]benzon
itrile;
(2S)-2-[(S)-(2-isopropoxyphenoxy)(pyridin-2-yl)methyl]
morpholine;
(2S)-2-[(S)-(2-propylphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-[(S)-(2-benzylphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethoxy)phenoxy]m
ethyl}morpholine;
(2S)-2-[(S)-(2-isopropyl-5-methylphenoxy)(pyridin-2-yl
)nnethyl]morpholine;
(2S)-2-[(S)-[(2-methylpyridin-3-yl)oxy](phenyl)methyl]
morpholine;
(2S)-2-[(S)-(2-cyclopentylphenoxy)(pyridin-2-yl)methyl
]morpholine;
(2S)-2-{(S)-pyridin-2-yl[2-(trifluoromethyl)phenoxy]me
thyl}morpholine;
(2S)-2-[(2,6-difluorophenoxy)(4-nnethyl-1,3-oxazol-2-y
l)nnethyl]morpholine;
(2S)-2-{(S)-phenyl[(2-propylpyridin-3-yl)oxy]methyl}mo
rpholine;
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]propyl}morpholine
;
(2S)-2-[(S)-[(2-ethoxypyridin-3-yl)oxy](phenyl)methyl]
morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(3-methylpyridin-2-yl)met
hyl]morpholine;
(2S)-2-{(S)-(3-methylpyridin-2-yl)[2-(trifluoromethoxy
)phenoxy]methyl}nnorpholine;
(2S)-2-[(S)-(2-isopropoxyphenoxy)(6-methoxypyridin-2-y
l)methyl]morpholine;
(2S)-2-[(S)-(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyph
enoxy)methyl]morpholine;
(2S)-2-[(S)-(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)meth
yl]morpholine;
(2S)-2-f1-benzofuran-2-yl(2,6-difluorophenoxy)methyl]m
orpholine; (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine;
(2S)-2-[(S)-[2-(3-fluoropropyl)phenoxy](phenyl)methyl]
morphoIine;
(2S)-2-[(S)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)me
thyl]morpholine;
(2S)-2-[(R)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)me
thyl]morpholine;
(2S)-2-[(2,6-dimethoxyphenoxy)(phenyl)methyl]morpholin
e;
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}mo
rpholine;
(2S)-2-[(S)-[(2-cyclopropylpyridin-3-yl)oxy](phenyl)me
thyl]morpholine;
(2S)-2-{1-[2-(4-fluorophenoxy)phenoxy]ethyl}morphoIine
;
(2S)-2-[(S)-(2-chloro-5-fluorophenoxy)(pyridin-2-yl)me
thyl]morpholine;
(2S)-2-[(S)-(biphenyl-2-yloxy)(pyridin-2-yl)methyl]mor
pholine;
(2S)-2-[(S)-(2-cyclopropylphenoxy)(pyridin-2-yl)methyI
]morpholine;
(2S)-2-[(S)-(2-bromophenoxy)(pyridin-2-yl)methyl]morph
oline;
(2S)-2-[[2-(fluoromethyl)phenoxy](phenyi)methyl]morpho
line;
(2S)-2-[(2-ethoxy-6-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)m
ethyl]morpholine;
(2S)-2-[(S)-(2-ethoxy-6-fluorophenoxy)(pyridin-2-yl)me
thyl]morpholine;
(2S)-2-[(S)-(2,6-difluorophenoxy)(pyridin-2-yl)methyl]
morpholine; 



(2S)-2-[(S)-[2-(3-fluoropropoxy)phenoxy](phenyl)methyl
]morpholine;
(2S)-2-{(1S)-2-cyclohexyl-1-[(2-ethoxypyridin-3-yl)oxy
]ethyl}morpholine;
(2S)-2-[(2,6-difluorophenoxy)(2,3-dihydro-1-benzofuran
-7-yl)methyl]morpholine;
(2S)-2-[(S)-(2-cyclopropyl-5-fIuorophenoxy)(pyridin-2-
yl)methyl]nnorpholine;
(2S)-2-[(S)-(2-fluoro-6-isopropoxyphenoxy)(phenyl)meth
yl]morpholine;
(2S)-2-[(S)-[(2-methoxypyridin-3-yl)oxy](phenyl)methyl
]morpholine;
(2S)-2-[(5-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine;
(2S)-2-[(3-fluoro-2-methoxyphenoxy)(phenyl)methyl]morp
holine;
(2S)-2-[(2-ethoxy-5-fluorophenoxy)(phenyl)methyl]nnorp
holine;
(2S)-2-[(2-ethoxy-3-fluorophenoxy)(phenyl)methyl]morph
oline;
(2S)-2-[(S)-(2-fluoro-6-propoxyphenoxy)(phenyl)methyI]
morpholine;
(2S)-2-[(2-qthoxyphenoxy)(4-methyl-1,3-oxazol-2-yl)met
hyl]morpholine;
(2S)-2-[(2,6-difluorophenoxy)(4-methyl-1,3-oxazol-2-yl
)methyl]morpholine;
(2S)-2-{(4-methyl-1,3-oxazol-2-yl)[2-(trifluoromethoxy
)phenoxy]methyl} morpholine;
(2S)-2-[(2,6-difluorophenoxy)(1,3-thiazol-2-yl)methyl]
morpholine; (2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]pentyl}morpholine;
(2S)-2-[(2-bromophenoxy)(4-methyl-1,3-oxazol-2-yl)meth
yl]morpholine;
(2S)-2-[(S)-(2-fluoro-6-methylphenoxy)(phenyl)methyl]m
orpholine;
(2S)-2-[(S)-[(2-isopropylpyridin-3-yl)oxy](phenyl)meth
yl]morpholine;
(2S)-2-[(2-ethoxyphenoxy)(1,3-thiazol-2-yl)methyl]morp
holine;
(2R)-2-[(R)-(2-ethoxyphenoxy)(pyridin-2-yl)methyl]morp
holine;
(2S)-2-[(S)-[(2-isobutylpyridin-3-yl)oxy](phenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-fluoro-6-isopropylphenoxy)(phenyl)methy
l]morpholine;
(2S)-2-[(S)-(2-cyclopropyl-6-fluorophenoxy)(phenyl)met
hyl]morpholine;
(2S)-2-t(S)-(2-bromo-6-fluorophenoxy)(6-methoxypyridin
-2-yl)methyl]morpholine;
(2S)-2-[(S)-(2-bromo-6-fluorophenoxy)(pyridin-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-(2-bromophenoxy)(6-methoxypyridin-2-yl)met
hyl]morpholine;
(2S)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(6-methoxypyrid
in-2-yl)methyl] morpholine;
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-2-methylpropyI}m
orpholine;
(2S)-2-[(2-cyclopropylphenoxy)(4-methyl-1,3-oxazol-2-y
I)methyl]morpholine;(2S)-2-{(1 S)-1
-[(2-ethoxypyridin-3-yl)oxy]butyl}morpholine;
(2S)-2-[(S)-{[2-(cyclopropylmethoxy)pyridin-3-yl]oxy}(
ph qnyl)methyl]morpholine;
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethyl)phenoxy](phen
yl)methyI]morpholine;
(2S)-2-[(S)-[2-fluoro-6-(trifluoromethoxy)phenoxy](phe
nyl)methyl]morpholine; (S)-2-[(2-ethoxyphenoxy)(1
,3-oxazol-2-yl)methyl]morpholine;
(S)-2-[(2,6-difluorophenoxy)(1,3-oxazol-2-yl)methyl]nn
orpholine;
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]-2-phenyleth
yl}morpholine;
(2S)-2-[(S)-[4-fluoro-2-(methylthio)phenoxy](phenyl)me
thyl]morpholine;
(2S)-2-[(S)-(2,6-difIuorophenoxy)(6-methoxypyridin-2-y
l)methyl]nnorpholine;
(2R,2'R)-2,2'-[pyrazine-2,3-diylbis(oxynnethylene)]dim
orpholine;
(S)-2-[2-Ethoxy-pyridin-3-yloxymethyl]-morpholine; and
(2R)-2-[(2-fluoro-6-methoxyphenoxy)(pyridin-3-yl)methy
l]morpholine. 


