
Substituted Triazole Derivatives as Oxytocin
Antagonists The present invention relates to a class
of substituted triazoles with activity as oxytocin
antagonists, uses thereof, processes for the
preparation thereof and compositions containing said
inhibitors. These inhibitors have utility in a variety
of therapeutic areas including sexual dysfunction,
particularly premature ejaculation (P.E.). The present
invention provides for compounds of formula (I):
wherein: m is in the range of 1 to 4 and n is 1 or 2
provided that m + n is in the range of 2 to 5; X is
selected from O, NH, N(CrC 6)alkyl, NC(O)(C
1-C6)alkyl, N(SO2(C1-C6)a!kyl), S and SO2; R1 is
selected from: (i) a phenyl or naphthyl ring; (ii) a 5
to 6 membered aromatic heterocyclic ring containing 1
to 3 heteroatoms independently selected from N, O and
S and N-oxides thereof; (iii) a 9 to 10 membered
bicyclic aromatic heterocyclic ring containing 1 to 4
heteroatoms independently selected from N, O and S and
N-oxides thereof; and (iv) 2-pyridonyl; each of which
is optionally substituted with one or more
substituents independently selected from halo, (Cr
C6)alkyl, (Cr C6)alkoxy, (C1-C6JaIkOXy(C1-C6)alkyl,
cyano, CF3, NH(Cr C6)alkyl, N((CrC 6)alkyl) 2,
COfCrC^alkyl, C(O)NH(C r C6)alkyl, C(O)N((C r
C6)aIkyl)2, C(O)OH and C(O)NH 2; R2 is selected from:
(i) H or hydroxy; (ii) (CrC Jalkyl, which is
optionally substituted by O(Ci-C 6)alkyl or phenyl;
(iii) O(C r C6)alkyl, which is optionally substituted
by O(Cr C6)aIkyl; (iv) NH(C r C6)alkyl, said alkyl
group being optionally substituted by O(Cr C6)alkyl;
(v) N((CrC 6)aIkyl)2, one or both of said alkyl groups
being optionally substituted by 0(C 1- C6)alkyl; (vi)
a 5 to 8 membered N-linked saturated or partially
saturated heterocycle containing 1 to 3 heteroatoms,
each independently selected from N, O and S, wherein
at least one heteroatom is N and said ring may
optionally incorporate one or two carbonyl groups;
said ring being optionally substituted with one or
more groups selected from CN, halo, (C1- C6)alkyl,
O(C1-C6)alkyl, NH(Cr C6)alkyl, N((CrC 6)alkyl) 2,
C(O)(CrC 6)alkyl, C(O)NH(C r C6)alkyl, C(O)N((C r
C6)alkyl)2, C(O)OH, C(O)NH 2 and C(O)OCH 2Ph; and(vii)
a 5 to 7 membered N-linked aromatic heterocycle
containing 1 to 3 heteroatoms each independently
selected from N, O and S, wherein at least one
heteroatom is N; said ring being optionally
substituted with one or more groups selected from CN,
halo, (CrC 6)alkyl, O(Ci-C b)alkyl, NH(Cr C6)alkyl,
N((Cr C6)alkyl)2, C(O)(C 1-C6)alkyl, C(O)NH(C r
C6)alkyl, C(O)N((CrC 6)alkyl)2, C(O)OH, C(O)NH2 and
C(O)OCH2Ph; R3 is selected from H, (Cr C6)alkyl and
(C1-C6)alkoxy(C1-C6)alkyl; R4, R5, R6 and R7 are each
independently selected from H, halo, hydroxy, CN, (Cr
C6)alkyl, NH(C1- C6)alkyl, N((Cr C6)alkyl)2 and O(C r
C6)alkyl; and R8 is selected from H, (Cr C6)alkyl,
(C1-C6)alkoxy(C1-C6)alkyl, CH2OH, CH2NH2, CH2NH(CrC
6)alkyl, CH2N((C1-C6)alkyl)2 > CN, C(O)NH2, C(O)NH(Cr
C6)alkyl and C(O)N((C r C6)alkyl)2; a tautomer thereof
or a pharmaceutically acceptable salt, solvate or
polymorph of said compound or tautomer. Unless
otherwise indicated, alkyl and alkoxy groups may be
straight or branched and contain 1 to 6 carbon atoms
and typically 1 to 4 carbon atoms. Examples of alkyl
include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, pentyl and hexyl. Examples of
alkoxy include methoxy, ethoxy, isopropoxy and
n-butoxy. Halo means fluoro, chloro, bromo or iodo and
is in particular fluoro or chloro. A heterocycle may
be saturated, partially saturated or aromatic.
Examples of saturated heterocyclic groups are
tetrahydrofuranyl, thiolanyl, pyrrolidinyl,
pyrrolinyl, imidazolidinyl, imidazolinyl, sulfolanyl,
dioxolanyl, dihydropyranyl, tetrahydropyranyl,
piperidinyl, pyrazolinyl, pyrazolidinyl, dioxanyl,
morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
azepinyl, oxazepinyl, thiazepinyl, thiazolinyl and
diazapanyl. Examples of aromatic heterocyclic groups
are pyrrolyl, furanyl, thiophenyl, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl, isothiazolyl,
thiazolyl, 1,2,3-triazolyl, 1,2,4-triazoIyl,
1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl,
1-oxa-2,5-diazoIyl, 1-oxa-3,4-diazolyl,
1-thia-2,3-diazolyl, 1-thia-2,4-diazolyl,
1-thia-2,5-diazolyl, 1-thia-3,4- diazolyl, tetrazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and
triazinyl. Examples of bicyclic aromatic heterocyclic
groups are benzofuranyl, benzothiophenyl, indolyl,
benzimidazolyl, indazolyl, benzotriazolyl, quinolinyl
and isoquinolinyl. Ph means phenyl. Unless otherwise
indicated, the term substituted means substituted by
one or more defined groups. In the case where groups
may be selected from a number of alternative groups,
the selected groups may be the same or different. In
one embodiment, the present invention provides for
compounds of formula (I) wherein: m is in the range of
1 to 4 and n is 1 or 2 provided that m + n is in the
range of 2 to 5; X is selected from O, NH1 N(Cr
C6)alkyl, and N(SO2(C1-C6)alkyl); R1 is selected from:
(i) a phenyl ring; (ii) a 5 to 6 membered aromatic
heterocyclic ring containing 1 to 3 nitrogen atoms;
and (iii) 2-pyridonyI; each of which is optionally
substituted with one or more substituents
independently selected from halo, (Cr C6)alkyl, (Cr
C6)alkoxy, (C1-C6)alkoxy(C 1-C6)alkyl, cyano, CF3,
NH(Cr C6)alkyl, N((Cr C6)alkyl)2, CO(C r C6)alkyl,
C(O)O(C r C6)alkyl, C(O)NH(C r C6)alkyl, C(O)N((C
1-C6)alkyl)2, C(O)OH and C(O)NH2;R2 is selected from:
(i) H or hydroxy; (ii) (Cr C3)alkyl, which is
optionally substituted by O(Cr C3)alkyl; (iii) O(CrC
3)alkyl, which is optionally substituted by O(Cr
C3)alkyl; (iv) NH(CrC 3)alkyl, said alkyl group being
optionally substituted by O(d-C 3)alkyl; (v) N((C r
C3)alkyl)2, one or both of said alkyl groups being
optionally substituted by 0(C 1- C3)alkyl; (vi) a 5 to
6 membered N-linked saturated heterocycle containing 1
to 2 nitrogen atoms; said ring may optionally
incorporate one or two carbonyl groups; said ring
being optionally substituted by C(O)NH2 or C(O)OCH
2Ph; and (vii) a 5 to 6 membered N-linked aromatic
heterocycle containing 1 to 3 heteroatoms each
independently selected from N, O and S, wherein at
least one heteroatom is N; R3 is selected from H, (Cr
C6)alkyl and (Ci -C6JaIkOXy(C1-C6)alkyl; R4, R5, R6
and R7 are each independently selected from H, halo,
hydroxy, CN, (Cr C6)alkyl, NH(C1- C6)alkyl, N((CrC
6)alkyl)2 and O(Cr C6)alkyl; and R8 is selected from
H, (Cr C3)alkyl, (C1-C3)alkoxy(C 1-C3)alkyl, CH2OH,
CH2NH2, CH2NH(Cr C3)alkyl, CH2N((Cr C3)alkyl)2, CN,
C(O)NH2, C(O)NH(C r C3)alkyl and C(O)N((C r C3)aikyl)
2; a tautomer thereof or a pharmaceutically acceptable
salt, solvate or polymorph of said compound or
tautomer. In a further embodiment, the present
invention provides for compounds of formula (I)
wherein: m is in the range of 1 to 3 and n is 1 or 2;
X is selected from O, NH, N(Cr C3)alkyl, and N(SO2(Cr
C3)aikyI); R1 is selected from: (i) a phenyl ring;
(ii) a 5 to 6 membered aromatic heterocyclic ring
containing 1 to 3 nitrogen atoms; and (iii)
2-pyridonyl; each of which is optionally substituted
with one or more substituents independently selected
from halo, (Cr C6)alkyl, (Cr C6)alkoxy,
(C1-C6)alkoxy(C 1-C6)alkyl, cyano, CF3, NH(Cr
C6)alkyl, N((C1-C6)alkyl)2, 0{C C6)a\ky\, C(O)O(C r
C6)alkyl, C(O)NH(C r C6)alkyl, C(O)N((C r C6)alkyl) 2,
C(O)OH and C(O)NH 2; R2 is selected from: (i) H or
hydroxy; (ii) (Cr C3)alkyl, which is optionally
substituted by O(CrC 3)alkyl; (iii) O(CrC 3)alkyl,
which is optionally substituted by O(Cr C3)alkyl; (iv)
NH(C1-C3)alkyl, said alkyl group being optionally
substituted by O(C r C3)alkyl; and (v) N((CrC
3)alkyl)2, one or both of said alkyl groups being
optionally substituted by 0(C 1- C3)alkyl; R3 is
selected from H, (Cr C6)alkyl and
(C1-C6JaIkOXy(C1-C6)alkyl; R4, R5, R6 and R7 are each
independently selected from H, halo, hydroxy, (Cr
C6)alkyl and O(Ci-C 6)alkyl; and R8 is selected from
H, methyl, ethyl, isopropyl, methoxymethyl,
methoxyethyl, CH2OH, CH2NH2, CH2NHCH3, CH2N(CHg)2, CN,
C(O)NH 2, C(O)NHCH 3, and C(O)N(CH 3)2;a tautomer
thereof or a pharmaceutically acceptable salt, solvate
or polymorph of said compound or tautomer. In yet a
further embodiment, the present invention provides for
compounds of formula (I) wherein: m is 1 or 2 and n is
1 or 2; X is selected from O, NH, NCH3 and N(SO2CH3);
R1 is selected from phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, pyrazolyl and 2-pyridonyl each
of which is optionally substituted with one to three
substituents independently selected from halo, (Ci-C
6)a!kyl, (C1-C6JaIkOXy, (C1-C6)alkoxy(C 1-C6)alkyl,
cyano, CF3, N((C 1-Cb)alkyl) 2 , C(O)N((C r C6)alkyl)
2, and C(O)NH2; R2 is selected from: (i) H or hydroxy;
(ii) (CrC 3)alkyl, which is optionally substituted by
O(Ci-C 3)alkyl; and (iii) O(C r C3)alkyl, which is
optionally substituted by O(C r C3)alkyl; R3 is H or
(Cr C3)alkyl; R4, R5, R6 and R7 are each independently
selected from H, chloro, fluoro, hydroxy, methyl and
methoxy; and R8 is H or methyl; a tautomer thereof or
a pharmaceutically acceptable salt, solvate or
polymorph of said compound or tautomer. In yet a
further embodiment, the present invention provides for
compounds of formula (I) wherein: m and n are both 1,
or m and n are both 2, or m is 1 and n is 2; X is O or
NCH3; R1 is selected from phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, pyrazolyl and
2-pyridonyl, each of which is optionally substituted
with one to three substituents independently selected
from chloro, fluoro, methyl, ethyl, isopropyl,
methoxy, cyano, CF3, N(CH3)2, C(O)N(CH3)2, and
C(O)NH2; R2 is selected from H, hydroxy, methyl,
methoxy and ethoxy; R3 is H or CH3; R4 is H or methyl;
R5 is hydroxy or methoxy; R6 and R7 are both H; and R8
is H or methyl; a tautomer thereof or a
pharmaceutically acceptable salt, solvate or polymorph
of said compound or tautomer. In yet a further
embodiment, the present invention provides for
compounds of formula (I) wherein: m and n are both 1,
or m and n are both 2, or m is 1 and n is 2; X is O;
R1 is selected from phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, pyrazolyl and 2-pyridonyl,
each of which is optionally substituted with one to
three substituents independently selected from chloro,
fluoro, methyl, ethyl, isopropyl, methoxy, cyano, CF3,
N(CH3)2, C(O)N(CH3)2, and C(O)NH2; R2 is selected from
H, methyl, methoxy and ethoxy; R3, R4, R6, R7 and R8
are H; andR5 is methoxy; a tautomer thereof or a
pharmaceutically acceptable salt, solvate or polymorph
of said compound or tautomer. In one embodiment, m is
in the range of 1 to 3 and n is 1 or 2. In a further
embodiment, m is 1 or 2 and n is 1 or 2. In yet a
further embodiment, m and n are both 1, or m and n are
both 2, or m is 1 and n is 2. In one embodiment, X is
selected from O, NH, N(CrC 6)alkyl, and N(SO2(Cr
C6)alkyl). In a further embodiment, X is selected from
O, NH, N(Cr C3)alkyl, and N(SO 2(CrC 3)alkyl). In yet
a further embodiment, X is selected from O, NH, NCH3
and N(SO2CH3) . In yet a further embodiment, X is O or
NCH3. In yet a further embodiment, X is O. In one
embodiment, R1 is selected from: (i) a phenyl or
naphthyl ring; (ii) a 5 to 6 membered aromatic
heterocyclic ring containing 1 to 3 hetero atoms
independently selected from N, O and S and N-oxides
thereof; (iii) a 9 to 10 membered bicyclic aromatic
heterocyclic ring containing 1 to 4 nitrogen atoms;
and (iv) 2-pyridonyl; each of which is optionally
substituted with one or more substituents
independently selected from halo, (CrC 6)alkyl,
(C1-C6JaIkOXy, (C1-C6)alkoxy(C 1-C6)alkyl, cyano, CF3,
NH(C r C6)alkyl, N((C 1-C6)alkyl) 2, CO(C r C6)alkyl,
C(O)O(C r C6)alkyl, C(O)NH(C r C6)alkyl, C(O)N((CrC
6)alkyl) 2, C(O)OH and C(O)NH 2. In a further
embodiment, R1 is selected from: (i) a phenyl ring;
(ii) a 5 to 6 membered aromatic heterocyclic ring
containing 1 to 3 nitrogen atoms; and (iii)
2-pyridonyl; each of which is optionally substituted
with one or more substituents independently selected
from halo, (CrC 6)alkyl, (CrC 6)alkoxy,
(C1-C6)alkoxy(C 1-C6)aIkyl, cyano, CF3, NH(C
1-C6)alkyl, N((CrC 6)a!kyl)2, CO(C r C6)alkyI, C(O)O(C
r C6)alkyl, C(O)NH(C r C6)alkyl, C(O)N((C r C6)alkyl)
2, C(O)OH and C(O)NH 2. In yet a further embodiment,
R1 is selected from: (i) a phenyl ring; (ii) a 5 to 6
membered aromatic heterocyclic ring containing 1 to 3
nitrogen atoms; and (iii) 2-pyridonyl; each of which
is optionally substituted with one or more
substituents independently selected from halo, (Cr
C6)alkyl, (C1-CeOaIkOXy, (C1-C6)alkoxy(C 1-C6)alkyl,
cyano, CF3, NH(C r C6)alkyl, N((C r C6)alkyl) 2, CO(C
r C6)alkyl, C(O)O(C 1-C6)alkyl, C(O)NH(C r C6)alkyl,
C(O)N((C 1-C6)alkyl) 2, C(O)OH and C(O)NH 2. In yet a
further embodiment, R1 is selected from: (i) a phenyl
ring; (ii) a 5 to 6 membered aromatic heterocyclic
ring containing 1 to 3 nitrogen atoms; and (iii)
2-pyridonyl; each of which is optionally substituted
with one or more substituents independently selected
from halo, (Cr C6)alkyl, (Cr C6)alkoxy,
(C1-C6)alkoxy(C 1-C6)aIkyl, cyano, CF3, N((C r
C6)alkyl) 2, C(O)N((C r C6)alkyl) 2, and C(O)NH 2.In
yet a further embodiment, R1 is selected from phenyl,
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
pyrazolyl and 2-pyridonyl, each of which is optionally
substituted with one or more substituents
independently selected from halo, (Cr C6)alkyl, (CrC
6)aIkoxy, (CrC 6)alkoxy(CrC 6)alkyl, cyano, CF3,
N((CrC 6)alkyl)2, C(O)N((Cr C6)alkyl)2, and C(O)NH2.
In yet a further embodiment, R1 is selected from
phenyl, pyridinyi, pyrimidinyl, pyridazinyl,
pyrazinyl, pyrazolyl and 2-pyridonyl, each of which is
optionally substituted with one to three substituents
independently selected from halo, (C1-C6)alkyl, (Cr
C6)alkoxy, (CrC 6)alkoxy(C 1-C6)alkyl, cyano, CF3,
N((Cr C6)alkyl)2, C(O)N((Ci-C 6)alkyl)2, and C(O)NH2.
In yet a further embodiment, R1 is selected from
phenyl, pyridinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, pyrazolyl and 2-pyridonyl, each of which is
optionally substituted with one to three substituents
independently selected from chloro, fluoro, methyl,
ethyl, isopropyl, methoxy, cyano, CF3, N(CH3)2,
C(O)N(CH 3)2, and C(O)NH2. In yet a further
embodiment, R1 is selected from phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl and 2- pyridonyl,
each of which is optionally substituted with one to
three substituents independently selected from chloro,
fluoro, methyl, ethyl, isopropyl, methoxy, cyano, CF3,
N(CH3)2, C(O)N(CH 3)2, and C(O)NH2. In one embodiment,
R2 is selected from: (i) H or hydroxy; (ii) (Cr
C3)alkyl, which is optionally substituted by O(CrC
3)alkyl; (iv) O(Cr C3)alkyl, which is optionally
substituted by O(CrC 3)alkyl; (v) NH(CrC 3)alkyl, said
alkyl group being optionally substituted by O(Cr
C3)alkyI; (vi) N((CrC 3)alkyI)2, wherein one or both
of said alkyl groups may be optionally substituted by
O(d-C 3)alkyl; (vii) a 5 to 6 membered N-linked
saturated heterocycle containing 1 to 2 nitrogen
atoms; said ring may optionally incorporate one or two
carbonyl groups; said ring being optionally
substituted by C(O)NH2 or C(O)OCH2Ph; and (viii) a 5
to 6 membered N-linked aromatic heterocycle containing
1 to 3 heteroatoms each independently selected from N,
O and S, wherein at least one heteroatom is N. In a
further embodiment, R2 is selected from: (i) H or
hydroxy; (ii) (Ci-C 3)alkyl, which is optionally
substituted by O(Cr C3)alkyl; (iii) O(Cr C3)alkyl,
which is optionally substituted by O(CrC 3)alkyl; (iv)
NH(CrC 3)alkyl, said alkyl group being optionally
substituted by O(CrC 3)alkyl; and (v) N((CrC
3)alkyl)2, wherein one or both of said alkyl groups
may be optionally substituted by O(Cr C3)alkyl. In yet
a further embodiment, R2 is selected from: (i) H or
hydroxy; (ii) (Cr C3)aIkyl, which is optionally
substituted by O(Cr C3)alkyl; and (iii) OfCrC^alkyl,
which is optionally substituted by O(Cr C3)alkyl. In
yet a further embodiment, R2 is selected from H,
hydroxy, methyl, methoxy and ethoxy. In yet a further
embodiment, R2 is selected from H, methyl, methoxy and
ethoxy.In one embodiment, R3 is H or (d-C 3)alkyl. In
a further embodiment, R3 is H or CH3. In yet a further
embodiment, R3 is H. In one embodiment, R4, R5, R6 and
R7 are each independently selected from H, halo,
hydroxy, (CrC 6)alkyl and O(C1-C6)alkyl. In a further
embodiment, R4, R5, R6 and R7 are each independently
selected from H, halo, hydroxy, (CrC 3)alkyl and O(C
C3)alkyl. In yet a further embodiment, R4, R5, R6 and
R7 are each independently selected from H, chloro,
fluoro, hydroxy, methyl and methoxy. In yet a further
embodiment, R4 is H or methyl; R5 is hydroxy or
methoxy; and R6 and R7 are both H. In yet a further
embodiment, R4, R6 and R7 are H and R5 is methoxy. In
one embodiment, R8 is selected from H, (Cr C3)aIkyl,
(Ci-C 3)alkoxy(C r C3)alkyl, CH2OH, CH2NH2, CH2NH(Cr
C3)alkyl, CH2N((Cr C3)alkyl)2 > CN, C(O)NH2, C(O)NH(Cr
C3)alkyl and C(O)N((Cr C3)alkyl)2. In a further
embodiment, R8 is selected from H, methyl, ethyl,
isopropyl, methoxymethyl, methoxyethyl, CH2OH, CH2NH2,
CH2NHCH3, CH2N(CH3)2, CN, C(O)NH2, C(O)NHCH3, and
C(O)N(CH3)2. In yet a further embodiment, R8 is
selected from H, methyl, ethyl, methoxymethyl,
methoxyethyl and CN. In yet a further embodiment, R8
is H or methyl. In yet a further embodiment, R8 is H.
It is to be understood that the invention covers all
combinations of particular embodiments of the
invention as described hereinabove, consistent with
the definition of the compounds of formula (I).
Representative compounds of formula (I) are:
5-[3-[4-(3-fluoro-2-methylphenoxy)piperidin-1-yl]-5-(m
ethoxymethyl)-4H-1,2,4-triazol-4-yl]-2-
methoxypyridine;
2-methoxy-5-{3-(methoxymethyl)-5-[4-(2-methylphenoxy)p
iperidin-1-yl]-4H-1,2,4-triazol-4-yl}pyridine;
5-t3-[4-(5-fluoro-2-methylphenoxy)piperidin-1-yl]-5-(m
ethoxymethyl)-4H-1,2,4-triazol-4-yl]-2-
methoxypyridine;
5-{3-[4-(3-fluoro-2-methylphenoxy)piperidin-1-yl]-5-me
thyl-4H-1,2,4-triazol-4-yl}-2-methoxypyridine;
5-[3-[4-(2-chlorophenoxy)piperidin-1-yl]-5-(methoxymet
hyl)-4H-1,2,4-triazol-4-yl]-2-methoxypyridine;
3-{3-[3-(4-fluoro-2-methylphenoxy)azetidin-1-yl]-5-met
hyl-4H-1,2,4-triazol-4-yl}-6-methoxy-2-
methylpyridine;
5-[3-[4-(4-fluoro-2-methylphenoxy)piperidin-1-yl]-5-(m
ethoxymethyl)-4H-1,2,4-triazol-4-yl]-2-
methoxypyridine;
5-{3-[4-(4-fluoro-2-methylphenoxy)piperidin-1-yl]-5-me
thyl-4H-1,2,4-triazol-4-yl}-2-methoxypyridine;
2-methoxy-5-{3-methyl-5-[4-(2-methylphenoxy)piperidin-
1-yl]-4H-1,2,4-triazol-4-yl}pyridine;
5-{3-[4-(2-chlorophenoxy)piperidin-1-yl]-5-methyl-4H-1
,2,4-triazol-4-yl}-2-methoxypyridine;
5-[3-[4-(3,4-difluorophenoxy)piperidin-1-yl]-5-(methox
ymethyl)-4H-1,2,4-triazol-4-yl]-2-methoxypyridine;
5-{3-[3-(2-ethyl-4-fluorophenoxy)azetidin-1-yl]-5-meth
yl-4H-1,2,4-triazol-4-yl}-2-methoxypyridine;
5-[3-[3-(2-chloro-4-fluorophenoxy)azetidin-1-yl]-5-(me
thoxymethyl)-4H-1,2,4-triazol-4-yl]-2-
methoxypyridine;
5-{3-[4-(3,5-difluorophenoxy)piperidin-1-yl]-5-methyl-
4H-1,2,4-triazol-4-yl}-2-methoxypyridine;
5-[3-[3-(2,3-dimethylphenoxy)azetidin-1-yl]-5-(methoxy
methyl)-4H-1,2,4-triazol-4-yl]-2-methoxypyridine;
5-[3-[4-(3,5-difluorophenoxy)piperidin-1-yl]-5-(methox
ymethyl)-4H-1,2,4-triazol-4-yl]-2-methoxypyridine;
5-{3-[3-(4-fluoro-2-methylphenoxy)azetidin-1-yl]-5-met
hyl-4H-1,2,4-triazol-4-yI}-2-methoxypyridine;
5-{3-[3-(2,3-dimethylphenoxy)azetidin-1-yl]-5-methyl-4
H-1,2,4-triazol-4-yl}-2-methoxypyridine;a-methoxy-
-CS-CmethoxymethyO-d-iS-ta-OrifluoromethyOphenoxylazet
idin-i-ylJ^H-i^^-triazol^- yl)pyridine;
5-{3-[3-(2-chloro-4-fluorophenoxy)azetidin-1-yl]-5-met
hyl-4H-1,2,4-triazol-4-yl}-2-methoxypyridine;
2-methoxy-5-(3-(methoxynnethyl)-5-{4-t(3-methyIpyridin
-4-yl)oxy]piperidin-1-yl}-4H-1,2 >4-triazol-4-
yl)pyridine;
3-({1-[4-(6-methoxypyridin-3-yl)-5-methyl-4H-1,2,4-tri
azol-3-yl]piperidin-4-yl}oxy)-2-methylbenzonitrile;
2-methoxy-5-{3-[4-(3-methoxy-2-methylphenoxy)piperidin
-1-yl]-5-methyl-4H-1,2,4-triazol-4-yl}pyridine; and
5-[3-[3-(3-chlorophenoxy)azetidin-1-yl]-5-(methoxymeth
yl)-4H-1,2,4-triazol-4-yl]-2-methoxypyridine; and
tautomers thereof and pharmaceutically acceptable
salts, solvates and polymorphs of said compounds or
tautomers. Pharmaceutically acceptable salts of the
compounds of formula (I) comprise the acid addition
and base salts thereof. Suitable acid addition salts
are formed from acids which form non-toxic salts.
Examples include the acetate, adipate, aspartate,
benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate,
cyclamate, 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,
pyroglutamate, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate and
xinofoate salts.. Suitable base salts are formed from
bases which form non-toxic salts. Examples include the
aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, glycine, lysine, magnesium,
meglumine, 



olamine, potassium, sodium, tromethamine and zinc
salts. Hemisalts of acids and bases may also be
formed, for example, hemisulphate and hemicalcium
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). Pharmaceutically acceptable salts of
compounds of formula (I) may be prepared by one or
more of three methods: (i) by reacting the compound of
formula (I) with the desired acid or base; (ii) by
removing an acid- or base-labile protecting group from
a suitable precursor of the compound of formula (I)
using the desired acid or base; or (iii) by converting
one salt of the compound of formula (I) to another by
reaction with an appropriate acid or base or by means
of a suitable ion exchange column. All three reactions
are typically carried out in solution. The resulting
salt may precipitate out and be collected by
filtration or may be recovered by evaporation of the
solvent. The degree of ionisation in the resulting
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' is
employed when said solvent is water.Included within
the scope of the invention are complexes such as
clathrates, drug-host inclusion complexes wherein 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,
including all polymorphs and crystal habits thereof,
prodrugs and isomers thereof (including optical,
geometric and tautomeric isomers) as hereinafter
defined and isotopically-labeled compounds of formula
(I). As indicated, so-called 'pro-drugs' of the
compounds of formula (I) are also within the scope of
the invention. 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, an ester thereof, for
example, a compound wherein the hydrogen of the
carboxylic acid functionality of the compound of
formula (I) is replaced by (Ci-C 8)alkyl; and (ii)
where the compound of formula (I) contains a primary
or secondary amino functionality, an amide thereof,
for example, a compound wherein, as the case may be,
one or both hydrogens of the amino functionality of
the compound of formula (I) is/are replaced by (CrC
10)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. Moreover, certain compounds of formula (I)
may themselves act as prodrugs of other compounds of
formula (I). Also included within the scope of the
invention are metabolites of compounds of formula (I),
that is, compounds formed in vivo upon administration
of the drug. Some examples of metabolites in
accordance with the invention include (i) where the
compound of formula (I) contains a methyl group, an
hydroxymethyl derivative thereof (-CH3 -> -CH2OH):
(ii) where the compound of formula (I) contains an
alkoxy group, an hydroxy derivative thereof (-OR - >
-OH); (iii) where the compound of formula (I) contains
a tertiary amino group, a secondary amino derivative
thereof (-NR1R2 -> -NHR1 or -NHR2);(iv) where the
compound of formula (I) contains a secondary amino
group, a primary derivative thereof (-NHR1 -> -NH2);
(v) where the compound of formula (I) contains a
phenyl moiety, a phenol derivative thereof (-Ph -> -
PhOH); and (vi) where the compound of formula (I)
contains an amide group, a carboxylic acid derivative
thereof (- CONH2 -> COOH). 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 ZJE) isomers are
possible. Where structural isomers are
interconvertible via a low energy barrier, tautomeric
isomerism ('tautomerism') can occur. This can take the
form of proton tautomerism in compounds of formula (I)
containing, for example, a keto group, or so-called
valence tautomerism in compounds which contain an
aromatic moiety. It follows that a single 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 salts wherein the counterion is
optically active, for example, d-lactate or /-lysine,
or racemic, for example, c//-tartrate or dlarginine.
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, a base or acid such as
1-phenylethylamine or tartaric acid. 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
enantiomericallyenriched 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% by volume of
isopropanol, typically from 2% to 20%, and from 0 to
5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the
enriched mixture. The present invention includes all
crystal forms of the compounds of formula (I)
including racemates and racemic mixtures
(conglomerates) thereof. 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
and S. H. Wilen (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 which
predominates 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 123 I and
125 I, nitrogen, such as 13N and 15N, oxygen, such as
15O, 17O and 18O, phosphorus, such as 32P, and
sulphur, 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-labeled 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
reagent 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. Also
within the scope of the invention are intermediate
compounds as hereinafter defined, all salts, solvates
and complexes thereof and all solvates and complexes
of salts thereof as defined hereinbefore for compounds
of formula (I). The invention includes all polymorphs
of the aforementioned species and crystal habits
thereof. When preparing compounds of formula (I) in
accordance with the invention, it is open to a person
skilled in the art to routinely select the form of
intermediate which provides the best combination of
features for this purpose. Such features include the
melting point, solubility, processability and yield of
the intermediate form and the resulting ease with
which the product may be purified on isolation.
Compounds of the invention intended for pharmaceutical
use may be administered as crystalline or amorphous
products or may exist in a continuum of solid states
ranging from fully amorphous to fully crystalline.
They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation,
crystallization, freeze drying, 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.
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
fortheir preparation may be found, for example, in
"Remington's Pharmaceutical Sciences", 19th Edition
(Mack Publishing Company, 1995). 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, 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, H (6), 981-986, by Liang and Chen (2001). For
tablet dosage forms, depending on dose, the drug may
make up from 1 weight % to 80 weight % of the dosage
form, more typically from 5 weight % to 60 weight % 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 carboxymethyl
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 weight % to 25 weight %, preferably
from 5 weight % to 20 weight % 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
weight % to 5 weight % of the tablet, and glidants may
comprise from 0.2 weight % to 1 weight % 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 weight % to 10
weight %, preferably from 0.5 weight % to 3 weight %
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
weight % to about 90 weight % binder, from about 0
weight % to about 85 weight % diluent, from about 2
weight % to about 10 weight % disintegrant, and from
about 0.25 weight % to about 10 weight % lubricant.
Tablet blends may becompressed 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, New York,
1980). Consumable oral films for human or veterinary
use are typically pliable water-soluble or
water-swellable thin film dosage forms which may be
rapidly dissolving or mucoadhesive and typically
comprise a compound of formula (I), a film-forming
polymer, a binder, a solvent, a humectant, a
plasticiser, a stabiliser or emulsifier, a
viscosity-modifying agent and a solvent. Some
components of the formulation may perform more than
one function. The compound of formula (I) may be
water-soluble or insoluble. A water-soluble compound
typically comprises from 1 weight % to 80 weight %,
more typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comprise a greater
proportion of the composition, typically up to 88
weight % of the solutes. Alternatively, the compound
of formula (I) may be in the form of multiparticulate
beads. The film-forming polymer may be selected from
natural polysaccharides, proteins, or synthetic
hydrocolloids and is typically present in the range
0.01 to 99 weight %, more typically in the range 30 to
80 weight %. Other possible ingredients include
anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stimulating agents,
cooling agents, co-solvents (including oils),
emollients, bulking agents, anti-foaming agents,
surfactants and taste-masking agents. Films in
accordance with the invention are typically prepared
by evaporative drying of thin aqueous films coated
onto a peelable backing support or paper. This may be
done in a drying oven or tunnel, typically a combined
coater dryer, or by freeze-drying or vacuuming. Solid
formulations for oral administration may be formulated
to be immediate and/or modified 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
"Pharmaceutical Technology On-line", 25(2), 1-14, by
Verma et al (2001). The use of chewing gum to achieve
controlled release is described in WO 00/35298. 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 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, bylyophilisation, 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 parenteral administration may be
formulated to be immediate and/or modified release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the invention
may be formulated as a solid, semi-solid, 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 poly(c//-lactic-coglycolic)acid
(PGLA) microspheres. 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 release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. 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 pressurised
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
homogenisation, or spray drying. Capsules (made, for
example, from gelatin or
hydroxypropylmethylcellulose), 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 atomiser 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 flavours, 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 release using, for
example, 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 2 to 30mg of the compound of formula
(I). The overall daily dose will typically be in the
range 50 to 100mg which may be administered in a
single dose or, more usually, as divided doses
throughout the day. 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 release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. 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 release. Modified release formulations
include delayed-, sustained-, pulsed-, controlled-,
targeted, or programmed release. 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-cyclodextrin 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 thesepurposes 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. 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. For
administration to human patients, the total daily dose
of the compounds of the invention is typically in the
range 50mg to 100mg depending, of course, on the mode
of administration and efficacy. For example, oral
administration may require a total daily dose of from
50mg to 100mg. The total daily dose may be
administered in single or divided doses and may, at
the physician's discretion, fall outside of the
typical range given herein. These dosages are based on
an average human subject having a weight of about 60kg
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. Processes Compounds of
general formula (I) wherein m, n, X and R1 to R8 are
as described herein can be prepared as described in
Scheme 1.Scheme 1 LG represents a suitable leaving
group such as mesylate or tosylate and is typically
mesylate. When LG is mesylate compounds of general
formula (II) can be prepared as described in WO
97/25322 at p64. Compounds of general formula (III)
can be prepared from compounds of general formula (II)
by process step (i), wherein thiourea formation is
achieved by reaction of compound (II) with a suitable
aminopyridine in the presence of a suitable
thiocarbonyl transfer agent such
1'1-thiocarbonyldi-2(1H)-pyhdone (J. Org. Chem. 1986,
51, 2613) or 1,1 '-thiocarbonyl diimidazole, typically
1'1 -thiocarbonyldi-2(1 H)-pyridone, and a suitable
base such as triethylamine, pyridine or Hnig's base,
in a suitable solvent such as dichloromethane or
tetrahydrofuran, under ambient conditions for 18 to 24
hours. Typical conditions comprise of a) reacting 1
equivalent of suitable aminopyridine and 1 equivalent
of 1'1-thiocarbonyldi-2(1H)- pyridone in
dichloromethane at Oto 250C for 1 hour, then b) adding
1 equivalent of compound (II) and 1 equivalent of
triethylamine in dichloromethane and stirring under
ambient conditions for 18 hours. Alternatively,
process step (i) may involve the formation of a urea
by coupling of compound (II) with a suitable
aminopyridine, in the presence of a suitable carbonyl
transfer agent such as N1N'- carbonyldiimidazole,
followed by subsequent sulfonation using a suitable
sulfonating agent such as Lawesson's reagent. In a
further embodiment compounds of general formula (III)
can be prepared as described in Scheme 2. Compounds of
general formula (IV) can be prepared from compounds of
general formula (III) by process step (ii) which
comprises methylation of the thiourea (III) using a
suitable methylating agent such asmethyl iodide or
methyl p-toluenesulfonate, in the presence of a
suitable base such as potassium terf-butoxide in a
suitable solvent such as tetrahydrofuran or diethyl
ether, between 00C and the reflux temperature of the
solvent for about 18 hrs. Typical conditions comprise
reacting 1 equivalent of compound (III), 1 to 1.2
equivalents potassium ferf-butoxide, 1 to 1.2
equivalents methyl p-toluenesulfonate, in
tetrahydrofuran, under ambient conditions for 1 to 18
hrs. Compounds of general formula (V) can be prepared
from compounds of general formula (IV) by process step
(iii) which comprises reaction of compounds of general
formula (IV) with a suitable hydrazide R2R3CHCONHNH2,
optionally in the presence of a suitable acid catalyst
such as trifluoroacetic acid or para-toluenesulfonic
acid, in a suitable solvent such as tetrahydrofuran or
n-butanol, at a temperature between room temperature
and the reflux temperature of the solvent. Typical
conditions comprise reacting 1 equivalent of compound
(IV), an excess of hydrazide R2R3CHCONHNH 2 and
trifluoroacetic acid (catalytic amount) in
tetrahydrofuran, heated under reflux for 1 to 18
hours. Alternatively, compounds of formula (V) may be
prepared from compounds of formula (III) using process
steps (ii) and (iii) as a one-pot synthesis. Compounds
of formula (Vl) are commercially available or known in
the literature. Compounds of general formula (I) can
be prepared from compounds of general formula (V) and
(Vl) by process step (iv) wherein compound (Vl) is
treated with a suitable strong base such sodium
hydride or potassium terf-butoxide followed by
reaction with compound (V), in a suitable solvent such
as N,Ndimethylformamide or dimethylsulfoxide, at a
temperature between room temperature and the reflux
temperature of the solvent, for 18 to 40 hours.
Typical conditions comprise reacting 2 equivalents of
compound (Vl), 2 equivalents of sodium hydride, and 1
equivalent of compound (V), in N1Ndimethylformamide,
heated at 100 0C for up to 40 hours. (VII) Scheme 2
Compounds of formula (VII) can be prepared as
described in J. Org. Chem. (1980), 45, 4219. Compounds
of formula (II) can be prepared as described in WO
97/25322 at p64. Compounds of formula (III) can be
prepared from compounds of formula (II) and (VII) by
process step (v) wherein compounds (VII) and (II) are
reacted together, optionally in the presence of a
suitable base such as triethylamine, pyridine or
Hnig's base, in a suitable solvent such as
dichloromethane ortetrahydrofuran, under ambient
conditions for 2 to 24 hours. Typical conditions
comprise reacting 1 equivalent of compound (Vl) and 1
equivalent of compound (II) in dichloromethane, under
ambient conditions for 2 to 24 hours. Alternatively
compounds of formula (I) can also be prepared as
described in Scheme 3. (XIV) (vi) (D Scheme 3 Y
represents O or N(CrC 6)alkyl. Z represent a suitable
functional group such as OH or halogen. When Y = O, Z
is typically OH; when Y = N(Ci-C 6)alkyl, Z is
typically halogen, in particular chloro or bromo. PG
represents a suitable protecting group. When Y = O, PG
is typically acyl or benzyl. When Y = N(CrC 6)alkyl,
PG is typically Boc or CBz. PG' represents a suitable
amine protecting group such as benzyl or Boc Compounds
of formula (VIII) can be prepared by analogy with the
methods used by M.G. Banwell (J. Org. Chem. 2003, 68,
613). Compounds of general formula (IX) can be
prepared from compounds of general formula (VIII) by
process step (vi) which comprises deprotection of the
amino group using standard methodology as described
in"Protecting Groups in Organic Synthesis" by T.W.
Greene and P. Wutz. Typical conditions comprise
reacting 1 equivalent of compound (VIII) in the
presence of a suitable catalyst ,such as 10% Pd/C, in
a suitable solvent, such as ethanol/water (90:10) or
tetrahydrofuran, under 60psi of hydrogen at room
temperature for 2 to 18 hours. Compounds of general
formula (X) can be prepared from compounds of general
formula (IX) by process step (i) as described in
Scheme 1. Alternatively, compounds of formula (X) can
be prepared from compounds of formula (IX) and (VII)
by process step (v), as described in Scheme 2.
Compounds of general formula (Xl) can be prepared from
compounds of general formula (X) by process step (ii)
as described in Scheme 1. Compounds of general formula
(XII) can be prepared from compounds of general
formula (Xl) by process step (iii) as described in
Scheme 1. Compounds of formula (XIII) may be prepared
from compounds of general formula (XII) by process
step (vii) which comprises deprotection of Y using
standard methodology as described in "Protecting
Groups in Organic Synthesis" by T.W. Greene and P.
Wutz. When PG = acyl, typical conditions comprise
reacting 1 equivalent of compound (Xl) and 2.5 to 3
equivalents of potassium carbonate in dichloromethane
under ambient conditions for 18 hours. When PG =
benzyl, typical conditions comprise reacting 1
equivalent of compound (Xl) in the presence of a
suitable catalyst, such as 10% Pd/C, in a suitable
solvent, such as ethanol/water (90:10) or
tetrahydrofuran, under 60psi of hydrogen at room
temperature for 2 to 18 hours. Compounds of formula
(I) can be prepared from compounds of general formula
(XIII) and R1Z (XIV) by process step (viii). When Z =
OH compounds of formula (I) can be obtained by a
suitable reaction, typically a Mitsunobu reaction,
between compounds (XIII) and (XIV) in the presence of
a suitable phosphine, such as tri-n-butyl phosphine or
triphenyl phosphine, and a suitable azo compound, such
as diisopropylazodicarboxylate or di-terf-butyl
azodicarboxylate, in a solvent such as
dichloromethane, tetrahydrofuran or
N,Ndimethylformamide, at temperatures between 25 to
1150C, for 1 to 48 hours. Typical conditions comprise
reacting 1 equivalent of compound (I), 2 equivalents
of compound (XIV), 3 equivalents of triphenylphosphine
and 2 equivalents of di-ferf-butyl azodicarboxylate,
in dichloromethane, at 250C for 4 hours. When X =
N(Ci-C 6)alkyl and Z = halogen (e.g. Cl), compounds of
formula (I) can be obtained by a suitable reaction,
typically a N-alkylation, between compounds (XIII) and
(XIV), in the presence of a suitable base such as
N,N-diisopropylethylamine or triethylamine, in a
suitable solvent such as N,N-dimethylformamide or
dimethylsulfoxide, at elevated temperature for 1 to 18
hours. Typical conditions comprise reacting 1
equivalent of compound (XIII), 1 to 1.2 equivalents of
compound (XIV) and 1 to 2 equivalents of
N,N-diisopropylethylamine, in dimethylsulfoxide at
elevated temperature for 16 hours. Compounds of
formula (I) can alternatively be prepared as described
in Scheme 4.(i) Scheme 4 Y represents O or N(Ci-C
6)alkyl. PG" represents a suitable amine protecting
group, typically benzyl. When Y = O, compounds of
general formula (XV) are commercially available. When
Y = N(CrC 6)alkyl, compounds of formula (XV) can be
prepared as described in WO 03/089412 at p22.
Compounds of general formula (XVI) may be prepared
from compounds of formula (XV) and (Vl) by process
step (viii) as described in Scheme 3. Compounds of
general formula (XVII) may be prepared from compounds
of formula (XVI) by process step (vi) as described in
Scheme 3. Compounds of general formula (XVIII) may be
prepared from compounds of formula (XVII) by process
step (i) as described in Scheme 1. Alternatively,
compounds of formula (XVIII) can be prepared from
compounds of formula (XVII) and (VII) by process step
(v), as described in Scheme 2. Compounds of general
formula (XIX) may be prepared from compounds of
formula (XVIII) by process step (ii) as described in
Scheme 1. Compounds of general formula (I) may be
prepared from compounds of formula (XIX) by process
step (iii) as described in Scheme 1. Alternatively,
compounds of general formula (I) may be prepared from
compounds of formula (XVIII) by combination of process
steps (ii) and (iii), in a one-pot synthesis, as
described in Scheme 1. In a further embodiment, where
X = O and m, n, and R1 to R8 are as described herein,
compounds of formula (I) can be prepared as described
in Scheme 5.Scheme 5 PG'" is a suitable protecting
amine group, typically diphenylmethyl. Compounds of
formula (XX) are commercially available. Compounds of
formula (XXI) may be prepared from compounds of
formula (XX) by process step (ix) which comprises
reaction of ketone (XX) with an "activated" alkyl
(organometallic alkyl such as R8MgI, R8MgCI or R8Li)
to give the corresponding tertiary alcohol of formula
(XXI). Typical conditions comprise reacting 1
equivalent of compound (XX) and 2 to 2.5 equivalents
of R8MgI in a suitable solvent such as tetrahydrofuran
or diethyl ether, at 0 to 250C for 1 to 8 hours.
Compounds of formula (XXII) may be prepared from
compounds of formula (XXI) and (Vl) by process step
(viii) as described in Scheme 3. Compounds of formula
(XXIII) may be prepared from compounds of formula
(XXII) by process step (vi) as described in Scheme 3.
Compounds of formula (XXIV) may be prepared from
compounds of formula (XXIII) by process step (i) as
described in Scheme 1. Compounds of formula (XXV) may
be prepared from compounds of formula (XXIV) by
process step (ii) as described in Scheme 1. Compounds
of formula (I) may be prepared from compounds of
formula (XXV) by process step (iii) as described in
Scheme 1. Alternatively, Scheme 6 provides a route to
the preparation of compounds of formula (I).Scheme 6
Compounds of formula (XXVI) may be prepared as
described in WO 04/062665 at p46. Compounds of formula
(XXVII) may be prepared from compounds of formula
(XXVI) by process step (x) which comprises treatment
of compound (XXVI) with a suitable thiocarbonyl
transfer agent thiourea such
1'1-thiocarbonyldi-2(1H)-pyridone (J. Org. Chem. 1986,
51, 2613), in a suitable solvent such as
dichloromethane or tetrahydrofuran, under ambient
conditions for 1 to 18 hours. Typical conditions
comprise reacting 1.0 equivalent of compound (XXVI)
and 1.0 equivalent of 1'1-thiocarbonyldi-2(1H)-
pyridone in dichloromethane at room temperature for 18
hours. Compounds of formula (XXVIII) can be prepared
from compounds of general formula (XXVII) by process
step (i) as described in Scheme 1. Compounds of
formula (XXIX) can be prepared from compounds of
general formula (XXVIII) by process step (ii) as
described in Scheme 1. Compounds of formula (XXX) can
be prepared from compounds of general formula (XXIX)
by process step (ii) as described in Scheme 1.
Compounds of formula (I) can be prepared from
compounds of general formula (XXX) and (Vl) by process
step (iv) as described in Scheme 1. All of the above
reactions and the preparations of novel starting
materials disclosed in the preceding methods are
conventional and appropriate reagents and reaction
conditions for their performance or preparation as
well as procedures for isolating the desired products
will be well known to those skilled in the art with
reference to literature precedents and the examples
and preparations hereto. The compounds of the
invention are useful because they have pharmacological
activity in mammals, including humans. More
particularly, they are useful in the treatment or
prevention of a disorder in which modulation of the
levels of oxytocin could provide a beneficial effect.
Disease states that may be mentioned include sexual
dysfunction, particularly premature ejaculation,
preterm labour, complications in labour, appetite and
feeding disorders, benign prostatic hyperplasia,
premature birth, dysmenorrhoea, congestive heart
failure, arterial hypertension, liver cirrhosis,
nephrotic hypertension, occular hypertension,
obsessive compulsive disorder and neuropsychiatric
disorders.Sexual dysfunction (SD) is a significant
clinical problem which can affect both males and
females. The causes of SD may be both organic as well
as psychological. Organic aspects of SD are typically
caused by underlying vascular diseases, such as those
associated with hypertension or diabetes mellitus, by
prescription medication and/or by psychiatric disease
such as depression. Physiological factors include
fear, performance anxiety and interpersonal conflict.
SD impairs sexual performance, diminishes selfesteem
and disrupts personal relationships thereby inducing
personal distress. In the clinic, SD disorders have
been divided into female sexual dysfunction (FSD)
disorders and male sexual dysfunction (MSD) disorders
(Melman etal, J. Urology, 1999, 161, 5-1 1). FSD can
be defined as the difficulty or inability of a woman
to find satisfaction in sexual expression. FSD is a
collective term for several diverse female sexual
disorders (Leiblum, S.R. (1998). Definition and
classification of female sexual disorders. Int. J.
Impotence Res., IQ, S104-S106; Berman, J.R., Berman,
L. & Goldstein, I. (1999). Female sexual dysfunction:
Incidence, pathophysiology, evaluations and treatment
options. Urology, 54, 385-391). The woman may have
lack of desire, difficulty with arousal or orgasm,
pain with intercourse or a combination of these
problems. Several types of disease, medications,
injuries or psychological problems can cause FSD.
Treatments in development are targeted to treat
specific subtypes of FSD, predominantly desire and
arousal disorders. The categories of FSD are best
defined by contrasting them to the phases of normal
female sexual response: desire, arousal and orgasm
(Leiblum, S.R. (1998). Definition and classification
of female sexual disorders, Int. J. Impotence Res.,
10, S104-S106). Desire or libido is the drive for
sexual expression. Its manifestations often include
sexual thoughts either when in the company of an
interested partner or when exposed to other erotic
stimuli. Arousal is the vascular response to sexual
stimulation, an important component of which is
genital engorgement and includes increased vaginal
lubrication, elongation of the vagina and increased
genital sensation/sensitivity. Orgasm is the release
of sexual tension that has culminated during arousal.
Hence, FSD occurs when a woman has an inadequate or
unsatisfactory response in any of these phases,
usually desire, arousal or orgasm. FSD categories
include hypoactive sexual desire disorder, sexual
arousal disorder, orgasmic disorders and sexual pain
disorders. Although the compounds of the invention
will improve the genital response to sexual
stimulation (as in female sexual arousal disorder), in
doing so it may also improve the associated pain,
distress and discomfort associated with intercourse
and so treat other female sexual disorders. Thus, in
accordance with a further aspect of the invention,
there is provided the use of a compound of the
invention in the preparation of a medicament for the
treatment or prophylaxis of hypoactive sexual desire
disorder, sexual arousal disorder, orgasmic disorder
and sexual pain disorder, more preferably for the
treatment or prophylaxis of sexual arousal disorder,
orgasmic disorder, and sexual pain disorder, and most
preferably in the treatment or prophylaxis of sexual
arousal disorder. Hypoactive sexual desire disorder is
present if a woman has no or little desire to be
sexual, and has no or few sexual thoughts or
fantasies. This type of FSD can be caused by low
testosterone levels, due either to natural menopause
or to surgical menopause. Other causes include
illness, medications, fatigue, depression and anxiety.
Female sexual arousal disorder (FSAD) is characterised
by inadequate genital response to sexual stimulation.
The genitalia do not undergo the engorgement that
characterises normal sexual arousal.The vaginal walls
are poorly lubricated, so that intercourse is painful.
Orgasms may be impeded. Arousal disorder can be caused
by reduced oestrogen at menopause or after childbirth
and during lactation, as well as by illnesses, with
vascular components such as diabetes and
atherosclerosis. Other causes result from treatment
with diuretics, antihistamines, antidepressants eg
SSRIs or antihypertensive agents. Sexual pain
disorders (includes dyspareunia and vaginismus) is
characterised by pain resulting from penetration and
may be caused by medications which reduce lubrication,
endometriosis, pelvic inflammatory disease,
inflammatory bowel disease or urinary tract problems.
The prevalence of FSD is difficult to gauge because
the term covers several types of problem, some of
which are difficult to measure, and because the
interest in treating FSD is relatively recent. Many
women's sexual problems are associated either directly
with the female ageing process or with chronic
illnesses such as diabetes and hypertension. Because
FSD consists of several subtypes that express symptoms
in separate phases of the sexual response cycle, there
is not a single therapy. Current treatment of FSD
focuses principally on psychological or relationship
issues. Treatment of FSD is gradually evolving as more
clinical and basic science studies are dedicated to
the investigation of this medical problem. Female
sexual complaints are not all psychological in
pathophysiology, especially for those individuals who
may have a component of vasculogenic dysfunction (eg
FSAD) contributing to the overall female sexual
complaint. There are at present no drugs licensed for
the treatment of FSD. Empirical drug therapy includes
oestrogen administration (topically or as hormone
replacement therapy), androgens or mood-altering drugs
such as buspirone or trazodone. These treatment
options are often unsatisfactory due to low efficacy
or unacceptable side effects. The Diagnostic and
Statistical Manual (DSM) IV of the American
Psychiatric Association defines Female Sexual Arousal
Disorder (FSAD) as being: "a persistent or recurrent
inability to attain or to maintain until completion of
the sexual activity adequate lubrication-swelling
response of sexual excitement. The disturbance must
cause marked distress or interpersonal difficulty."
The arousal response consists of vasocongestion in the
pelvis, vaginal lubrication and expansion and swelling
of the external genitalia. The disturbance causes
marked distress and/or interpersonal difficulty. FSAD
is a highly prevalent sexual disorder affecting pre-,
peri- and post menopausal (HRT) women. It is
associated with concomitant disorders such as
depression, cardiovascular diseases, diabetes and UG
disorders. The primary consequences of FSAD are lack
of engorgement/swelling, lack of lubrication and lack
of pleasurable genital sensation. The secondary
consequences of FSAD are reduced sexual desire, pain
during intercourse and difficulty in achieving an
orgasm. Male sexual dysfunction (MSD) is generally
associated with either erectile dysfunction, also
known as male erectile dysfunction (MED) and/or
ejaculatory disorders such as premature ejaculation,
anorgasmia (unable to achieve orgasm) or desire
disorders such as hypoactive sexual desire disorder
(lack of interest in sex). PE is a relatively common
sexual dysfunction in men. It has been defined in
several different ways but the most widely accepted is
the Diagnostic and Statistical Manual of Mental
Disorders IV one which states:"PE is a lifelong
persistent or recurrent ejaculation with minimal
sexual stimulation before, upon or shortly after
penetration and before the patient wishes it. The
clinician must take into account factors that affect
duration of the excitement phase, such as age, novelty
of the sexual partner or stimulation, and frequency of
sexual activity. The disturbance causes marked
distress of interpersonal difficulty." The
International Classification of Diseases 10 definition
states: "There is an inability to delay ejaculation
sufficiently to enjoy lovemaking, manifest as either
of the following: (1) occurrence of ejaculation before
or very soon after the beginning of intercourse (if a
time limit is required: before or within 15 seconds of
the beginning of intercourse); (2) ejaculation occurs
in the absence of sufficient erection to make
intercourse possible. The problem is not the result of
prolonged abstinence from sexual activity" Other
definitions which have been used include
classification on the following criteria:  Related to
partner's orgasm  Duration between penetration and
ejaculation  Number of thrust and capacity for
voluntary control Psychological factors may be
involved in PE, with relationship problems, anxiety,
depression, prior sexual 



failure all playing a role. Ejaculation is dependent
on the sympathetic and parasympathetic nervous
systems. Efferent impulses via the sympathetic nervous
system to the vas deferens and the epididymis produce
smooth muscle contraction, moving sperm into the
posterior urethra. Similar contractions of the seminal
vesicles, prostatic glands and the bulbouretheral
glands increase the volume and fluid content of semen.
Expulsion of semen is mediated by efferent impulses
originating from a population of lumber spinothalamic
cells in the lumbosacral spinal cord (Coolen & Truitt,
Science, 2002, 297, 1566) which pass via the
parasympathetic nervous system and cause rhythmic
contractions of the bulbocavernous, ischiocavernous
and pelvic floor muscles. Cortical control of
ejaculation is still under debate in humans. In the
rat the medial pre-optic area and the paraventricular
nucleus of the hypothalamus seem to be involved in
ejaculation. Ejaculation comprises two separate
components - emission and ejaculation. Emission is the
deposition of seminal fluid and sperm from the distal
epididymis, vas deferens, seminal vesicles and
prostrate into the prostatic urethra. Subsequent to
this deposition is the forcible expulsion of the
seminal contents from the urethral meatus. Ejaculation
is distinct from orgasm, which is purely a cerebral
event. Often the two processes are coincidental. A
pulse of oxytocin in peripheral serum accompanies
ejaculation in mammals. In man oxytocin but not
vasopressin plasma concentrations are significantly
raised at or around ejaculation. Oxytocin does not
induce ejaculation itself; this process is 100% under
nervous control via a1-adrenoceptor/sympathetic nerves
originating from the lumbar region of the spinal cord.
The systemic pulse of oxytocin may have a role in the
peripheral ejaculatory response. It could serve to
modulate the contraction of ducts and glandular
lobules throughout the male genital tract, thus
influencing the fluid volume of different ejaculate
components for example. Oxytocin released centrally
into the brain could influence sexual behaviour,
subjective appreciation of arousal (orgasm) and
latency to subsequent ejaculation.Accordingly, one
aspect of the invention provides for the use of a
compound of formula (I), without the proviso, in the
preparation of a medicament for the prevention or
treatment of sexual dysfunction, preferably male
sexual dysfunction, most preferably premature
ejaculation. It has been demonstrated in the
scientific literature that the number of oxytocin
receptors in the uterus increases during pregnancy,
most markedly before the onset of labour (Gimpl &
Fahrenholz, 2001, Physiological Reviews, 81 (2),
629-683.). Without being bound by any theory it is
known that the inhibition of oxytocin can assist in
preventing preterm labour and in resolving
complications in labour. Accordingly, another aspect
of the invention provides for the use of a compound of
formula (I), without the proviso, in the preparation
of a medicament for the prevention or treatment of
preterm labour and complications in labour. Oxytocin
has a role in feeding; it reduces the desire to eat
(Arletti et al., Peptides, 1989, IQ, 89). By
inhibiting oxytocin it is possible to increase the
desire to eat. Accordingly oxytocin inhibitors are
useful in treating appetite and feeding disorders.
Accordingly, a further aspect of the invention
provides for the use of a compound of formula (I),
without the proviso, in the preparation of a
medicament for the prevention or treatment of appetite
and feeding disorders. Oxytocin is implicated as one
of the causes of benign prostatic hyperplasia (BPH).
Analysis of prostate tissue have shown that patients
with BPH have increased levels of oxytocin (Nicholson
& Jenkin, Adv. Exp. Med. & Biol., 1995, 395, 529).
Oxytocin antagonists can help treat this condition.
Accordingly, another aspect of the invention provides
for the use of a compound of formula (I), wihout the
proviso, in the preparation of a medicament for the
prevention or treatment of benign prostatic
hyperplasia. Oxytocin has a role in the causes of
dysmenorrhoea due to its activity as a uterine
vasoconstrictor (Akerlund, Ann. NY Acad. Sci., 1994,
734, 47). Oxytocin antagonists can have a therapeutic
effect on this condition. Accordingly, a further
aspect of the invention provides for the use of a
compound of formula (I), without the proviso, in the
preparation of a medicament for the prevention of
treatment of dysmenorrhoea. It is to be appreciated
that all references herein to treatment include
curative, palliative and prophylactic treatment. The
compounds of the present invention may be
co-administered with one or more agents selected from:
1) One or more selective serotonin reuptake inhibitors
(SSRIs) such as dapoxetine, paroxetine, 3-
[(dimethylamino)methyl]-4-[4-(methylsulfanyl)phenoxy]b
enzenesulfonamide (Example 28, WO 0172687),
3-[(dimethylamino)methyl]-4-[3-methyl-4-(methylsulfany
l)phenoxy]benzenesulfonamide (Example 12, WO 0218333),
L/-methyl-L/-({3-[3-methyl-4-(methylsulfanyl)phenoxy]-
4- pyridinyl}methyl)amine (Example 38, PCT Application
no PCT/IB02/01032). 2) One or more local anaesthetics;
3) one or more a-adrenergic receptor antagonists (also
known as a-adrenoceptor blockers, a- receptor blockers
or a-blockers); suitable a adrenergic receptor
antagonists include: phentolamine, prazosin,
phentolamine mesylate, trazodone, alfuzosin,
indoramin, naftopidil, tamsulosin, phenoxybenzamine,
rauwolfa alkaloids, Recordati 15/2739, SNAP 1069, SNAP
5089, RS17053, SL 89.0591, doxazosin, Example 19 of
WO9830560, terazosin and abanoquil; suitablea2-
adrenergic receptor antagonists include dibenarnine,
tolazoline, trimazosin, efaroxan, yohimbine, idazoxan
clonidine and dibenarnine; suitable non-selective
a-adrenergic receptor antagonists include dapiprazole;
further a- adrenergic receptor antagonists are
described in PCT application WO99/30697 published on
14th June 1998 and US patents: 4,188,390; 4,026,894;
3,511,836; 4,315,007; 3,527,761; 3,997,666; 2,503,059;
4,703,063; 3,381,009; 4,252,721 and 2,599,000 each of
which is incorporated herein by reference; 4) one or
more cholesterol lowering agents such as statins (e.g.
atorvastatin/Lipitor- trade mark) and fibrates; 5) one
or more of a serotonin receptor agonist, antagonist or
modulator, more particularly agonists, antagonists or
modulators for example 5HT1A, 5HT2A, 5HT2C, 5HT3, 5HT6
and/or 5HT7 receptors, including those described in
WO-09902159, WO-00002550 and/or WO-00028993; 6) one or
more NEP inhibitors, preferably wherein said NEP is EC
3.4.24.1 1 and more preferably wherein said NEP
inhibitor is a selective inhibitor for EC 3.4.24.1 1,
more preferably a selective NEP inhibitor is a
selective inhibitor for EC 3.4.24.1 1, which has an
IC50 of less than 10OnM (e.g. ompatrilat, sampatrilat)
suitable NEP inhibitor compounds are described in
EP-A-1 09771 9; IC50 values against NEP and ACE may be
determined using methods described in published patent
application EP1 09771 9-A1, paragraphs [0368] to
[0376]; 7) one or more of an antagonist or modulator
for vasopressin receptors, such as relcovaptan (SR
49059), conivaptan, atosiban, VPA-985, CL-385004,
Vasotocin. 8) Apomorphine - teachings on the use of
apomorphine as a pharmaceutical may be found in US-A-
59451 17; 9) Dopamine agonists (in particular
selective D2, selective D3, selective D4 and selective
D2-like agents) such as Pramipexole (Pharmacia Upjohn
compound number PNU95666), ropinirole, apomorphine,
surmanirole, quinelorane, PNU-1 42774, bromocriptine,
carbergoline, Lisuride; 10) Melanocortin receptor
agonists (e.g. Melanotan Il and PT141) and selective
MC3 and MC4 agonists (e.g.THIQ); 11) Mono amine
transport inhibitors, such as Noradrenaline
(norepinephrine) re-uptake inhibitors (NRIs),
especially selective NRIs such as reboxetine, either
in its racemic (R,R/S,S) or optically pure (S,S)
enantiomeric form, particularly (S.S)-reboxetine,
other Serotonin Re-uptake Inhibitors (SRIs) (e.g.
paroxetine, dapoxetine) or Dopamine Re-uptake
Inhibitors (DRIs); 12) 5-HT1A antagonists (e.g.
robalzotan); and 13) PDE inhibitors such as PDE2 (e.g.
erythro-9-(2-hydroxyl-3-nonyl)-adenine) and Example
100 of EP 0771799-incorporated herein by reference)
and in particular a PDE5 inhibitor such as the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in
EP-A-0463756; the pyrazolo [4,3-d]pyrimidin-7-ones
disclosed in EP-A-0526004; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in published
international patent application WO 93/06104; the
isomeric pyrazolo [3,4-d]pyrimidin-4-ones disclosed in
published international patent application WO
93/07149; the quinazoIin-4-ones disclosed in published
international patent application WO 93/12095; the
pyrido [3,2-d]pyrimidin-4- ones disclosed in published
international patent application WO 94/05661; the
purin-6-ones disclosed in published international
patent application WO 94/00453; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in published
international patent application WO 98/49166;
thepyrazolo [4,3-d]pyrimidin-7-ones disclosed in
published international patent application WO
99/54333; the pyrazolo [4,3-d]pyrimidin-4-ones
disclosed in EP-A-0995751 ; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in published
international patent application WO 00/24745; the
pyrazolo [4,3-d]pyrimidin-4-ones disclosed in
EP-A-0995750; the compounds disclosed in published
international application WO95/19978; the compounds
disclosed in published international application WO
99/24433 and the compounds disclosed in published
international application WO 93/07124; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in published
international application WO 01/27112; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in published
international application WO 01/271 13; the compounds
disclosed in EP-A-1092718 and the compounds disclosed
in EP-A-1 09271 9. Preferred PDE5 inhibitors for use
with the invention: 5-[2-ethoxy-5-(4-methyl-1
-piperazinylsulphonyl)phenyl]-1 -methyl-3-n-propyl-1
,6-dihydro-7Hpyrazolo[ 4,3-d]pyrimidin-7-one
(sildenafil) also known as
1-[[3-(6,7-dihydro-1-methyl-7-oxo-3-
propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-4-ethoxypheny
l]sulphonyl]-4-methylpiperazine (see EP-A- 0463756);
5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-pro
pyl-1,6-dihydro-7H-pyrazolo[4,3- d]pyrimidin-7-one
(see EP-A-0526004);
3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-prop
oxyphenyl]-2-(pyridin-2-yl)methyl-2,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO98/49166);
3-ethyl-5-t5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-met
hoxyethoxy)pyridin-3-yl]-2-(pyridin-2-
yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-on
e (see WO99/54333);
(+)-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2
-methoxy-1(R)-methylethoxy)pyridin-3-yl]-2-
methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,
also known as 3-ethyl-5-{5-[4-
ethylpiperazin-1-ylsulphonyl]-2-([(1
R)-2-methoxy-1-methylethyl]oxy)pyridin-3-yl}-2-methyl-
2,6- dihydro-7H-pyrazolo[4,3-d] pyrimidin-7-one (see
WO99/54333);
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-
3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one, also known as
1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo[4,3-d]pyrimidin-5-yl]-
3-pyridylsulphonyl}-4-ethylpiperazine (see WO
01/27113, Example 8);
5-[2-/soButoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyrid
in-3-yl]-3-ethyl-2-(1-methylpiperidin-4-yl)-
2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO
01/27113, Example 15);
5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-
3-yl]-3-ethyl-2-phenyl-2,6-dihydro-7Hpyrazolo[
4,3-d]pyrimidin-7-one (see WO 01/27113, Example 66);
5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-(1-isopro
pyl-3-azetidinyl)-2,6-dihydro-7H-pyrazoIo[4,3- f
yrimidin-7-one (see WO 01/271 12, Example 124);
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyI-2-(1-ethyl-3
-azetidinyl)-2,6-dihydro-7W-pyrazolo[4,3- f
yrimidin-7-one (see WO 01/271 12, Example 132);
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-met
hylenedioxyphenyl)
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione
(IC-351), i.e. the compound of examples 78 and 95 of
published international application WO95/19978, as
well as the compound of examples 1, 3, 7 and 8;
2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phe
nyl]-5-methyl-7-propyl-3H-imidazo[5,1- f][1
,2,4]triazin-4-one (vardenafil) also known as
1-[[3-(3,4-dihydro-5-methyl-4-oxo-7- propylimidazo[5,1
-f]-as-triazin-2-yI)-4-ethoxyphenyl]sulphonyl]-4-ethyl
piperazine, i.e. the compound of examples 20, 19, 337
and 336 of published international application
WO99/24433; and the compound of example 1 1 of
published international application WO93/07124
(EISAI); and compounds 3 and 14 from Rotella D P, J.
Med. Chem., 2000, 43, 1257. Still further PDE5
inhibitors for use with the invention include:
4-bromo-5-(pyridylmethyIamino)-6-[3-(4-chlorophenyl)-p
ropoxy]-3(2H)pyridazinone; 1-[4-[(1 ,3- benzodioxol-5-
ylmethyOamionol-
d-chloro^-quinozolinylH-piperidine-carboxylic acid,
monosodium salt;
(+)-cis-5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl)
-phenylmethyl-5-methylcyclopent-
4,5]imidazo[2,1-b]purin-4(3H)one; furazlocillin;
cis-2-hexyl-5-methyl-3,4,5,6a,7,8,9,9aoctahydrocyclope
nt[ 4,5]-imidazo[2,1-b]purin-4-one;
3-acetyl-1-(2-chlorobenzyl)-2-propylindole-6-
carboxylate; 3-acetyl-1
-(2-chlorobenzyl)-2-propylindole-6-carboxylate;
4-bromo-5-(3-
pyridylmethylamino)-6-(3-(4-chlorophenyl) propoxy)-3-
(2H)pyridazinone; l-methyI-5(5-
morpholinoacetyl-2-n-propoxyphenyl)-3-n-propyl-1,6-dih
ydro- 7H-pyrazolo(4,3-d)pyrimidin-7-one; 1-[4-[(1
,3-benzodioxol-5-ylmethyl)amino]-6-chloro-2-
quinazolinyl]-4-piperidinecarboxylic acid, monosodium
salt; Pharmaprojects No. 4516 (Glaxo Wellcome);
Pharmaprojects No. 5051 (Bayer); Pharmaprojects No.
5064 (Kyowa Hakko; see WO 96/26940); Pharmaprojects
No. 5069 (Schering Plough); GF-1 96960 (Glaxo
Wellcome); E-8010 and E-4010 (Eisai); Bay-38-3045 &
38- 9456 (Bayer) and Sch-51866. The contents of the
published patent applications and journal articles and
in particular the general formulae of the
therapeutically active compounds of the claims and
exemplified compounds therein are incorporated herein
in their entirety by reference thereto. More preferred
PDE5 inhibitors for use with the invention are
selected from the group: 5-[2-ethoxy-5-(4-methyl-1
-piperazinylsulphonyl)phenyl]-1 -methyl-3-n-propyl-1
,6-dihydro-7Hpyrazolo[ 4,3-d]pyrimidin-7-one
(sildenafil); (6R, 12aR)-2,3,6,7, 12,1
2a-hexahydro-2-methyI-6-(3,4-methylenedioxyphenyl)
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1 ,4-dione
(IC-351); 2-[2-ethoxy-5-(4-ethyl-piperazin-1 -yl-1
-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-imidazo[5,1 -
f][1 ,2,4]triazin-4-one (vardenafil); and
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-
3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-dihydro-
7H-pyrazolo[4,3-d]pyrimidin-7-one or
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1
-ethyl-3- azetidinyl)-2,6-dihydro-7H-pyrazolo[4,3- f
yrimidin-7-one and pharmaceutically acceptable salts
thereof. A particularly preferred PDE5 inhibitor is
5-[2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl]
-1-methyl-
3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-o
ne (sildenafil) (also known as 1-[[3-(6,7-dihydro-1-
methyl-7-oxo-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl
)-4-ethoxyphenyl]sulphonyl]-4-methylpiperazine) and
pharmaceutically acceptable salts thereof. Sildenafil
citrate is a preferred salt. Preferred agents for
coadministration with the compounds of the present
invention are PDE5 inhibitors, selective serotonin
reuptake inhibitors (SSRIs), vasopressin V1A
antagonists, a-adrenergic receptorantagonists, NEP
inhibitors, dopamine agonists and melanocortin
receptor agonists as described above. Particularly
preferred agents for coadministration are PDE5
inhibitors, SSRIs, and V1A antagonists as described
herein. The compounds of the formula (I) can be
administered alone but will generally be administered
in admixture with a suitable pharmaceutical excipient,
diluent or carrier selected with regard to the
intended route of administration and standard
pharmaceutical practice. The present invention
provides for a composition comprising a compound of
formula (I) and a pharmaceutically acceptable diluent
or carrier. A suitable assay for determining the
oxytocin antagonist activity of a compound is detailed
herein below. Oxytocin Receptor Beta-lactamase Assay:
Materials Cell culture/Reagents A: cell culture
Nutrient Mixture F 12 Ham's Foetal Bovine Serum (FBS)
Geneticin Zeocin Trypsin/EDTA PBS (phosphate buffered
saline) HEPES B: reagents Oxytocin OT
receptor-specific antagonist Molecular grade Dimethyl
Sulphoxide (DMSO) Trypan Blue Solution 0.4% CCF4-AM
(Solution A) Pluronic FI 27s (Solution B) 24%PEG,
18%TR40 (Solution C) Probenecid (Dissolved at 20OmM in
20OmM NaOH, Solution D) Methods: Cell Culture: Cells
used are CHO-OTR/NFAT- b-Lactamase. The
NFAT-b-lactamase expression construct was transfected
into the CHO-OTR cell line and clonal populations were
isolated via fluorescence activated cell sorting
(FACS). An appropriate clone was selected to develop
the assay. Growth Medium 90% F12 Nutrient Mix, 15mM
HEPES 10% FBS 400mg/ml Geneticin200 mg/ml Zeocin 2mM
L-Glutamine Assay media 99.5% F 12 Nutrient Mix, 15mM
HEPES 0.5% FBS Recovery of cells- A vial of frozen
cells is thawed rapidly in 370C water bath and the
cell suspension transferred into a T225 flask with
50ml of fresh growth medium and then incubated at
370C, 5% CO2 in an incubator until the cells adhered
to the flask Replace media with 50ml of fresh growth
media the following day. Culturing cells- CHO-OTR-N
FAT-bLactamase cells were grown in growth medium.
Cells were harvested when they reached 80-90%
confluence removing the medium and washing with
pre-warmed PBS. PBS was then removed and Trypsin/EDTA
added (3mls for T225cm 2 flask) before incubating for
5 min in 37C/5%CO2 incubator. When cells were
detached, pre-warmed growth media was added (7mls for
T225cm 2 flask) and the cells re-suspended and mixed
gently by pipetting to achieve single cell suspension.
The cells were split into T225 flask at 1:10 (for
3days growth) and 1:30 (for 5 days growth) ratio in
35ml growth medium. b-Lactamase assay Method: DAY 1:
Cell plate preparation Cells grown at 80-90%
confluence were harvested and counted. Suspensions of
cells at 2x105 cells/ml in growth medium were prepared
and 30ml of cells suspension added in 384-well, black
clear-bottom plates. A blank plate containing diluents
from each reagent was used for background subtraction.
Plates were incubated at 370C, 5% CO2 overnight. DAY
2: Cells stimulation  10ml antagonist/compound
(diluted in assay media containing 1.25% DMSO =
antagonist diluent) was added to appropriate wells and
incubated for 15 minutes at 370C, 5% CO2.  10ml
oxytocin, made up in assay media, was added to all
wells and incubated for 4 hours at 370C, 5% CO2.  A
separate 384-well cell plate was used to generate an
oxytocin dose response curve. (10 ml antagonist
diluent was added to every welUO ml of oxytocin was
then added. The cells are then treated as per
antagonist/compound cell plates). Preparation of 1ml
of 6x Loading Buffer with Enhanced Loading Protocol
(this requires scale-up according to number of plates
to be screened).  12ml of solution A (1mM CCF4-AM in
Dry DMSO) was added to 60ml of solution B (100mg/ml
Pluronic- F127 in DMSO + 0.1% Acetic Acid) and
vortexed.  The resulting solution was added to 925ml
of solution C (24% w/w PEG400, 18% TR40 v/v in water).
75ml of solution D was added (20OmM probenecid in
20OmM NaOH).  10ml of 6x Loading Buffer was added to
all wells and incubated for 1.5hrs - 2hrs at room
temperature in the dark.  The plates were read using
an LJL Analyst, Excitation 405nm, Emission 450nm and
530nm, gain optimal, lagtime 0.40ms integration, 4
flashes, bottom reading. Using the assay described
above, the compounds of the present invention all
exhibit oxytocin antagonist activity, expressed as a
Ki value, of less than 1mM. Preferred examples have Ki
values of less than 20OnM and particularly preferred
examples have Ki values of less than 5OnM. The
compound of Example 48 has a Ki value of 1.8nM. The
compound of Example 43 has a Ki value of 4.2nM. The
compound of Example 25 has a Ki value of 9nM. The
compound of Example 28 has a Ki value of 13.8nM. The
invention is illustrated by the following non-limiting
examples in which the following abbreviations and
definitions are used: Arbocel (r) Filtration agent,
from J . Rettenmaier & Sohne, Germany APCI+
Atmospheric Pressure Chemical lonisation (positive
scan) CDCI3 Chloroform-d1 d Doublet dd Doublet of
doublets DMSO Dimethylsulfoxide ES+ Electrospray
ionisation positive scan. eq Equivalent 1H NMR Proton
Nuclear Magnetic Resonance Spectroscopy HRMS High
resolution mass spectrum LCMS Liquid
chromatography-mass spectroscopy LRMS Low resolution
mass spectrum MS (Low Resolution) Mass Spectroscopy m
Multiplet PXRD Powder X-Ray Diffraction m/z Mass
spectrum peak q Quartet s Singlet t Triplet d Chemical
shift Preparation 1: Azetidin-3-yl methanesulfonate
hydrochlorideA mixture of
1-(diphenylmethyl)azetidin-3-yl methanesuifonate (WO
97/25322, p64), (2Og, 63mmol) and
chloroethylchloroformate (1OmL, 95mmol) in
dichloromethane (10OmL) was heated under reflux for
2.5 hours. The reaction mixture was then concentrated
in vacuo and the residue was re-dissolved in methanol
(10OmL) and heated under reflux for a further 2.5
hours. The mixture was then cooled to room 



temperature and concentrated in vacuo to afford the
title compound as a white solid in quantitative yield,
9.6g. 1H NMR(400MHz, DMSO-cfe) d: 3.28(s, 3H), 4.06(m,
2H), 4.31 (m, 2H), 5.34(m, 1H) Preparation 2:
1-{r(6-Methoxypyridin-3-yl)aminolcarbonothioyl}azetidi
n-3-yl methanesuifonate A solution of
5-amino-2-methoxypyridine (6.4g, 51.5mmol) in
dichloromethane (2OmL) was added to an ice-cooled
solution of 1' 1-thiocarbonyldi-2(1 H)-pyridone
(12.05g, 51.5mmol) in dichloromethane (10OmL) and the
mixture was stirred for 1 hour. The product of
preparation 1 (9.6g, 51.5mmol) and triethylamine
(7.24mL, 5 1.5mmol) were then added and the mixture
was stirred for 18 hours. The reaction mixture was
then filtered and the filtrate was washed with 10%
citric acid, sodium hydrogen carbonate solution and
brine. The organic solution was dried over magnesium
sulfate, concentrated in vacuo and the residue was
purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 100:0 to 95:5,
to afford the title compound as a pink solid in 29%
yield, 4.7g. 1H NMR(400MHz, DMSO- a ) d: 2.48(s, 3H),
3.82 (s, 3H), 4.1 7(m, 2H), 4.48(m, 2H), 5.35(m, 1H),
6.78(d, 1H), 7.73(dd, 1H), 8.08(d, 1H); LRMS APCI m/z
318 [M+H]+ Preparation 3: Methyl
/V-(6-methoxypyridin-3-vn-3-r(methylsulfonyl)oxy1azeti
dine-1- carbimidothioatePotassium ferf-butoxide (1.8g,
16.3mmol) was added to a solution of the product of
preparation 2 (4.3g, 13.6mmol) in tetrahydrofuran
(10OmL) and the mixture was stirred at room
temperature for 30 minutes. Methyl p-toluenesulfonate
(3.63g, 16.3mmol) was then added and the mixture was
stirred for 18 hours at room temperature. The reaction
mixture was then diluted with water and brine and
extracted with diethyl ether (2x50mL). The combined
organic solution was then dried over magnesium
sulfate, concentrated in vacuo, and the residue was
purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 100:0 to 95:5,
to afford the title compound the title compound as a
red oil in 82% yield, 3.76g. 1H NMR(400MHz, CDCI3) d:
2.20(s, 3H), 3.05(s, 3H), 3.90(s, 3H), 4.1 8(m, 2H),
4.35(m, 2H), 5.23(m, 1H), 6.65(d, 1H), 7.20(dd, 1H),
7.75(d, 1H); LRMS APCI m/z 332 [M+H]+ Preparation 4j
1-r4-(6-Methoxypyridin-3-yl)-5-methyl-4H-1.2,4-triazol
-3-v pazetidin-3-yl methanesulf onate A mixture of the
product of preparation 3 (1.5g, 4.5mmol),
acethydrazide (671 mg, 9mmol) and trifluoroacetic acid
(3 drops, cat) in tetrahydrofuran (5OmL) was heated
under reflux for 4 hours. The cooled mixture was then
diluted with a mixture of water and brine, 30:70, and
extracted with ethyl acetate (3x50mL). The combined
organic solution was dried over magnesium sulfate,
concentrated in vacuo and the residue was purified by
column chromatography on silica gel, eluting with
dichloromethane:methanol, 100:0 to 97.5:2.5, to afford
the title compound as a pale brown oil in 50% yield,
720mg. 1H NMR(400MHz, CDCI3) d: 2.24(s, 3H), 3.04(s,
3H), 4.02(s, 3H), 4.1 4(m, 2H), 4.37(m, 2H), 5.30(m,
1H), 6.91 (d, 1H), 7.72(dd, 1H), 7.1 8(d, 1H); LRMS
APCI m/z 340 [M+H]+ Preparation 5: 2-Methoxyacetylhvd
razide Hydrazine monohydrate (9.85mL, 202mmol) was
added to a solution of methyl methoxyacetate (1OmL,
101 mmol) in methanol (5OmL) and the mixture was
heated at 7O0C for 18 hours. The reaction mixture was
then cooled to room temperature and concentrated in
vacuo. The residue was azeotroped with toluene (x2) to
give a white solid. The solid was triturated with
diethyl ether and the resulting solid was dried under
vacuum, at 5O0C for 30 minutes, to afford the title
compound as a white solid in 95% yield, 9.98g. 1H
NMR(400MHz, DMSOd 6) d: 3.26(s, 3H), 3.79(s, 2H),
4.22(bs, 2H), 8.97(bs, 1H) Preparation 6:
1-r5-(Methoxymethyl)-4-(6-methoxypyridin-3-v
p-4Ay-1,2,4-triazol-3-vpazetidin-3-yl methanesulf
onateA mixture of the product of preparation 3 (1g,
3mmol), the product of preparation 5 (629mg, 6mmol)
and trifluoroacetic acid (3 drops) in tetrahydrofuran
(2OmL) was heated under reflux for 8 hours. The cooled
mixture was then diluted with a mixture of water and
brine, 30:70, and extracted with ethyl acetate
(3x30ml_). The combined organic solution was dried
over magnesium sulfate, concentrated in vacuo and the
residue was purified by column chromatography on
silica gel, eluting with dichloromethane:methanol,
100:0 to 95:5, to afford the title compound as a pale
brown oil in 72% yield, 800mg. 1H NMR(400MHz, CDCl3)
d: 3.03(s, 3H), 3.27(s, 3H), 3.98(s, 3H), 4.06(m, 2H),
4.20(m, 2H), 4.32(s, 2H), 5.23(m, 1H), 6.84(d, 1H),
7.60(dd, 1H), 8.1 7(d, 1H); LRMS APCI m/z 370 [M+H]+
Preparation 7:
1-r5-lsopropyl-4-(6-methoxypyridin-3-yl)-4H-1,2,4-tria
zol-3-yllazetidin-3-yl methanesulfonate The title
compound was prepared from the product of preparation
3 and 2-methylpropanoic acid hydrazide (Bioorganic &
Medicinal Chemistry, 2003, 11, 1381), using the same
method as that described for preparation 6, in 30%
yield. 1H NMR(400MHz, CDCI3) d: 1.22 (d, 6H), 2.67(m,
1H), 3.02(s, 3H), 3.97(m, 2H), 3.99(s, 3H), 4.06(m,
2H), 5.1 8(m, 1H), 6.87(d, 1H), 7.45(dd, 1H), 8.08(d,
1H); LRMS APCI m/z 368[MH-H] + Preparation 8:
1-(Diphenylmethyl)-3-methylazetidin-3-olMethyl
magnesium iodide (3M in diethyl ether, 1.4mL, 4.2mmol)
was added dropwise to an ice-cold solution of
1-(diphenylmethyl)-3-azetidinone (1g, 4.20mmol) in
diethyl ether (25mL) and the mixture was stirred for 1
hour at O0C. The crude reaction mixture was then
purified directly by column chromatography on silica
gel, eluting with dichloromethane:methanol, 100:0 to
95:5, to afford the title compound the title compound
as a pale yellow oil in 68% yield, 730mg. 1H
NMR(CDCI3, 400MHz) d: 1.54(s, 3H), 3.02(m, 2H),
3.22(m, 2H), 4.39(s, 1H), 7.20(m, 4H), 7.26 (m, 4H),
7.41 (m, 2H); LRMS ESI+ m/z 254 [M+H]+ Preparation 9:
1-(Diphenylmethyl)-3-(3-fluorophenoxy)-3-methylazetidi
ne A mixture of 3-fluorophenol (0.2mL, 2.2mmol) and
triphenylphosphine (648mg, 2.5mmol) in toluene (8mL)
was warmed to 950C. A mixture of the product of
preparation 8 (500mg, 2mmol) and
diisopropylazodicarboxylate (0.5mL, 2.47mmol) in
toluene (4ml_) was then added and reaction mixture was
stirred at 950C for 18 hours. The cooled reaction
mixture was then concentrated in vacuo and the residue
was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 95:5, to afford
the title compound as a yellow oil in 93% yield. 1H
NMR(CDCI3, 400MHz) d: 1.77(s, 3H), 3.25(m, 2H),
3.50(m, 2H), 4.45(s, 1H), 6.40(d, 1H), 6.46(d, 1H),
6.63(t, 1H), 6.98(m, 1H), 7.1 9(m, 4H), 7.32(m, 4H),
7.48(m, 2H); LRMS APCI+ m/z 348 [M+H]+ Preparation 10:
3-(3-Fluorophenoxy)-3-methylazetidine hydrochloride
1-Chloroethyl chloroformate (0.3mL, 2.76mmol) was
added to an ice-cooled solution of the product of
preparation 9 (1.34g, 4.43mmol) in dichloromethane
(1OmL) and mixture was heated under reflux for 3
hours. The reaction mixture was then concentrated in
vacuo and the residue was re-dissolved in methanol.
This solution was then heated under reflux for 3
hours. The reaction mixture was then cooled,
concentrated in vacuo and the residue was purified by
column chromatography on silica gel, eluting with
dichloromethane:methanol, 95:5, to afford the title
compound as a crystalline solid in 60% yield, 200mg.
1H NMR(DMSO-CZ6, 400MHz) d: 3.35(s, 3H), 4.1 8(m, 4H),
6.65(m, 2H), 6.84(t, 1H), 7.35(m, 1H); LRMS ESI+ m/z
182 [M+H]+Preparation 11:
3-(3-Fluorophenoxv)-Lfr(6-methoxvpvridin-3-vO-3-methvl
azetidine-1- carbothioamide
-lsothiocyanato^-methoxypyridine [(172.9mg, 1.04mmol),
J. Org. Chem. (1980), 45, 4219] was added to a
solution of the product of preparation 10 (200mg,
1.04mmol) in dichloromethane (3mL) and the mixture was
stirred at room temperature for 18 hours. The reaction
mixture was concentrated in vacuo to afford the crude
title compound in quantitative yield. This material
was used in further reactions without any
purification. 1H NMR(DMSO-c/6, 400MHz) d: 1.77(s, 3H),
4.04(s, 3H), 4.33(m, 2H), 4.50(m, 2H), 6.50(m, 2H),
6.74(m, 2H), 7.23(m, 1H), 7.44(dd, 1H), 8.1 0(m, 1H);
LRMS ESI+ m/z 348 [M+H]+ Preparation 12: Methyl
3-(3-fluorophenoxy)-L/-(6-methoxypyridin-3-yl)-3-methy
lazetidine-1- carbimidothioate The title compound was
prepared from the product of preparation 11, using the
same method as that described for preparation 3, as a
pale yellow oil in 46% yield. 1H NMR(CDCI 3, 400MHz)
d: 1.78(s, 3H), 2.36(s, 3H), 3.97(s, 3H), 4.30(m, 2H),
4.58(m, 2H), 6.43(m, 2H), 6.75(m, 2H), 7.1 7(d, 1H),
7.24(m, 1H), 7.78(d, 1H); LRMS ESI+ m/z 362 [M+H]+
Preparation 13:
3-lsothiocvanato-6-methoxy-2-methylpyridine A solution
of 6-methoxy-2-methyl-3-pyridylamine [(500mg,
3.6mmol), WO 04/062665, p46] in dichloromethane (1OmL)
was added to an ice-cold solution of
1'1-thiocarbonyldi-2(1H)-pyridone (840mg, 3.6mmol) in
dichloromethane (1OmL) and the mixture was stirred for
18 hours. The reaction mixture was then concentrated
in vacuo and the residue was purified by column
chromatography on silica gel, eluting with
dichloromethane to afford the title compound as a
yellow solid in 79% yield. 1H NMR(CDCI3, 400MHz) d:
2.52(s, 3H), 3.92(s, 3H), 6.56(d, 1H), 7.38(d, 1H);
LRMS ESI+ m/z 181 [M+H]+Preparation 14
1-{r(6-Methoxy-2-methylPyridin-3-yl)amino1carbonothioy
llazetidin-3-yl methanesulfonate A mixture of the
product of preparation 1 (535mg, 2.84mmol),
preparation 13 (515mg, 2.84mmol) and triethylamine
(0.4ml_, 2.84mmol) in dichloromethane was stirred for
at room temperature for 18 hours. The reaction mixture
was then filtered and the residue was partitioned
between ethyl acetate and brine. The combined organic
solution was dried over magnesium sulfate and
concentrated in vacuo to afford the title compound as
a pale yellow solid in 71% yield, 670mg. 1H NMR(CDCI
3, 400MHz) d: 2.44(s, 3H), 3.08(s, 3H), 3.95(s, 3H),
4.20(m, 2H), 4.40(m, 2H), 5.20(m, 1H), 6.62(d, 1H),
7.49(d, 1H); LRMS ESI+ m/z 332 [M+H]+ Preparation 15:
Methyl
yV-(6-methoxy-2-methylpyridin-3-yl)-3-r(methylsulfonyl
)oxylazetidine-1- carbimidothioate The title compound
was prepared from the product of preparation 14 using
the same method as that described for preparation 3,
as a brown oil in 98% yield. 1H NMR(CDCI 3, 400MHz) d:
2.34(s, 3H)1 2.46(s, 3H), 3.06(s, 3H), 3.90(s, 3H),
4.1 6(m, 2H), 4.30(m, 2H), 5.20(m, 1H), 6.53(d, 1H),
7.1 0(d, 1H); LRMS ESI+ m/z 346 [M+H]+ Preparation 16:
1-r4-(6-Methoxy-2-methylpyridin-3-yl)-5-methyl-4H-1
,2,4-triazol-3-vnazetidin-3-yl methanesulfonateThe
title compound was prepared from the product of
preparation 15 and acethydrazide, using the same
method as that described for preparation 4, in 35%
yield. 1H NMR(CDCI3, 400MHz) d: 2.1 2(s, 3H), 2.22(s,
3H), 3.06(s, 3H), 3.95(s, 3H), 4.03(m, 2H), 4.1 0(m,
2H), 5.20(m, 1H), 6.70(d, 1H), 7.37(d, 1H); LRMS ESI+
m/z 346 [M+H]+ Preparation 17: Piperidin-4-yl acetate
10% Pd/C (500mg) was added to a solution of
1-benzylpiperidin-4-yl acetate [(11g, 47mmol), J. Org.
Chem. 68(2), 613-616; 2003] in a mixture of ethanol
and water (90:10, 11OmL), and the mixture was stirred
at 6O0C, under 60psi of hydrogen gas for 18 hours. The
reaction mixture was then filtered through Arbocel ,
washing through with ethanol, and the filtrate was
concentrated in vacuo to afford the title product in
92% yield, 7.2g. 1H NMR(CDCI3, 400MHz) d: 1.60(m, 2H),
1.81-2.18(m, 5H), 2.78(m, 2H), 2.95-3.18(m, 2H),
4.82(m, 1H); LRMS APCI+ m/z 145 [M+H]+ Preparation 18:
1-{r(6-Methoxypyridin-3-yl)amino1carbonothioyl}piperid
in-4-yl acetate The title compound was prepared from
5-amino-2-methoxypyridine,
1'1-thiocarbonyldi-2(1H)-pyridone and the product of
preparation 17, using the same method as that
described for preparation 2, in 19% yield. 1H
NMR(CDCI3, 400MHz) d: 1.78-1 .85(m, 2H), 1.98-2.08(m,
2H), 2.18(s, 3H), 3.79-3.87(m, 2H), 3.95(s, 3H),
4.02-4.12(m, 2H), 5.01-5.09(m, 1H), 6.89(d, 1H),
6.99(s, 1H), 7.58(d, 1H), 7.97(s, 1H); LRMS APCI m/z
310 [M+H]+ Preparation 19:
4-Hvdroxv-LH6-methoxvpvridin-3-v0piperidine-1-carbothi
oamideThe title compound was prepared from
piperidin-4-ol, 5-amino-2-methoxypyridine, and
1'1-thiocarbonyldi- 2(1 H)-pyridone, using the same
method as that described for preparation 2, in 67%
yield. 1H NMR(400MHz, CDCi3) d: 1.59-1.79(m, 2H),
1.90-2.04(m, 2H), 3.64-3.76(m, 2H), 3.93(s, 3H), 4.00-
4.1 0(m, 1H), 4.14-4.22(m, 1H), 6.78(d, 1H),
7.04-7.20(s, 1H), 7.62(d, 1H), 7.98(s, 1H) LRMS APCI
m/z 268 [M+H]+ Preparation 20:
1-r4-(6-Methoxypyridin-3-yl)-5-methyl-4H-1
,2,4-triazol-3-vppiperidin-4-yl acetate Potassium
tert-butoxide (0.91 g, 8.10mmol) was added to a
solution of the product of preparation 18 (2.28g,
7.36mmol) in tetrahydrofuran (2OmL) and the mixture
was stirred at room temperature for 30 minutes. Methyl
p-toluenesulfonate ( 1 .81 g, 8.10mmol) was added and
the mixture was stirred for 18 hours. The reaction
mixture was then concentrated in vacuo and the residue
was re-dissolved in dichloromethane. The solution was
washed with sodium hydrogen carbonate solution and
brine, dried over magnesium sulfate and concentrated
in vacuo to give an oil. The oil was dissolved in
tetrahydrofuran (5mL), trifluoroacetic acid (0.28mL,
3.68mmol) and acethydrazide (1.09g, 14.7mmol) were
added and the mixture was heated under reflux for 18
hours. The cooled reaction mixture was then
concentrated in vacuo and the residue was dissolved in
dichloromethane and washed with sodium hydrogen
carbonate solution and brine. The organic solution was
dried over magnesium sulfate and concentrated in vacuo
to afford the title compound as an oil in 49% yield,
1.2g. 1H NMR(CDCI3, 400MHz) d: 1.57-1.70(m, 2H),
1.79-1 .90(m, 2H), 2.01 (s, 3H), 2.22(s, 3H),
2.94-3.01 (m, 2H), 3.22-3.31 (m, 2H), 3.99(s, 3H),
4.80-4.92(m, 1H), 6.89(d, 1H), 7.52(d, 1H), 8.12(s,
1H) Preparation 2 1:
1-r4-(6-Methoxypyridin-3-yl)-5-methyl-4H-1,2.4-triazol
-3-yllpiperidi n-4-olA mixture of the product of
preparation 20 (1.2g, 3.62mmol) and 1M potassium
carbonate solution (1OmL, lOmmol) in methanol (2OmL)
was stirred at room temperature for 24 hours. The
reaction mixture was then concentrated in vacuo and
the aqueous residue was extracted with
dichloromethane. The organic solution was washed with
brine, dried over sodium sulfate and concentrated in
vacuo. Purification by column chromatography on silica
gel, eluting with dichloromethane:methanol, 100:0 to
90:10, to afford the title compound as a solid in 45%
yield, 472.5mg. 1H NMR(CDCI 3, 400MHz) d: 1.41-1.55(m,
2H), 1.71(s, 1H), 1.80-1.90(m, 2H), 2.22(s, 3H),
2.85-2.94(m, 2H), 3.22-3.31 (m, 2H), 3.77-3.82(m, 1H),
3.99(s, 3H), 6.89(d, 1H), 7.52(d, 1H), 8.1 2(s, 1H);
LRMS APCI m/z 332 [M+Hf Preparation 22: 3-1(1
-Benzylpiperidin-4-yl)oxy1-2-methylpyridine
1-Benzyl-4-hydroxypiperidine (1.5g, 7.8mmol) and
3-hydroxy-2-methylpyridine (1.75g, 16mmol) were added
to mixture of polymer supported triphenylphosphine
(1g, 3mmol) and di-terf-butyl azodicarboxylate (3.61
g, 16mmol) in dichloromethane (1OmL) and the mixture
was stirred at room temperature for 3 hours.
Trifluoroacetic acid (16mL) was then added and the
mixture was stirred for a further hour then
concentrated in vacuo. The residue was suspended in
dichloromethane and basified with 2M sodium hydroxide
solution (5mL). The organic layer was separated,
washed with brine, dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by
column chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 90:10:1, to
afford the title compound as a liquid in 51% yield,
1.1 2g. 1H NMR(CDCI 3, 400MHz) d: 1.79-1.88(m, 2H),
1.90-2.01 (m, 2H), 2.25-2.41 (m, 2H), 2.44(s, 3H),
2.64- 2.78(m, 2H), 3.53(s, 2H), 4.28-4.39(m, 1H),
7.00-7.09(m, 2H), 7.19-7.38(m, 5H), 8.14(m, 1H); LRMS
APCI m/z 283 [M+H]+ Preparation 23:
2-Methyl-3-(piperidin-4-yloxy)pyridine 10% Pd/C
(100mg, cat) was added to a solution of the product of
preparation 22 (1.1 2g, 3.96mmol) in a mixture of
ethanol and water (90:10, 11mL) and the mixture was
stirred at 6O0C, under 60psi of hydrogen gas for 18
hours. The reaction mixture was then filtered through
Arbocel (r), and the filtrate was concentrated in
vacuo. The residue was re-dissloved in ethanol/water
(90:10, 11mL) and 10% Pd/C (100mg, cat) was added. The
reaction mixture was then stirred at 600C, under 60psi
of hydrogen gas. After 18 hours, the mixture was
filtered through Arbocel (r), washing through with
ethanol, and the filtrate was concentrated in vacuo.
Trituration of the residue with diethyl ether afforded
the title compound as asolid in 74% yield, 565mg. 1H
NMR(CDCI3, 400MHz) d: 2.10-2.20(m, 2H), 2.30-2.41 (m,
2H), 2.49(s, 3H), 3.29-3.40(m, 4H), 4.61-4.70(m, 1H),
7.02-7.1 3(m, 2H), 8.1 2(m, 1H); LRMS APCI+ m/z 193
[M+H]+ Preparation 24:
AKe-Methoxypyridin-S-ylM-r^-methylpyridin-S-vDoxyipipe
ridine-i-carbothioamide
5-lsothiocyanato-2-methoxypyridine [(172.9mg,
1.04mmol), J. Org. Chem. (1980), 45, 4219] was added
to a solution of the product of preparation 23 (200mg,
1.04mmol) in dichloromethane (3mL) and the mixture was
stirred at room temperature for 72 hours. The
resulting precipitate was filtered off, washing
through with water, dichloromethane and diethyl ether,
to afford a portion of the title compound. The
filtrate was then diluted with water and acidified
with 10% citric acid. The aqueous layer was separated,
basified with sodium hydrogen carbonate solution and
extracted with dichloromethane. The organic layer was
washed with brine, dried over sodium sulfate and
concentrated in vacuo to afford further title compound
as a white solid. The two solids were combined to give
48% overall yield (180mg). 1H NMR(DMSOd 6, 400MHz) d:
1.69-1.8 1(m, 2H), 1.95-2.09(m, 2H), 2.48(s, 3H),
3.83(s, 3H), 3.87-3.98(m, 2H), 4.05-4.1 9(m, 2H),
4.83- 4.90(m, 1H), 7.44-7.51 (m, 1H), 7.56-7.62(m,
1H), 7.79-7.85(m, 1H), 7.93(s, 1H), 8.1 9(d, 1H),
9.32(s, 1H); LRMS APCI m/z 359 [MH-H]+ Preparation 25:
2-r(1-Benzylpiperidin-4-yl)oxyl-3-methylpyridine
Potassium terf-butoxide ( 1 .08g, 8.62mmol) was added
to a solution of 1-benzyl-4-hydroxypiperidine (1 .5g,
7.84mmol) in dimethylsulfoxide (5mL) and the mixture
was stirred at room temperature for 1 hour. 2-
Fluoro-3-methylpyridine (957mg, 8.62mmol) was then
added and the reaction mixture was stirred at room
temperature for 3 hours. The mixture was partitioned
between ethyl acetate and water, and the organic layer
was separated and washed with sodium hydrogen
carbonate solution and brine. The organic solution was
then dried over magnesium sulfate concentrated in
vacuo and the residue was purified by column
chromatography on silica gel, eluting with
dichloromethane:methanol, 100:0 to 70:30, to afford
the title compound as a solid in 85% yield, 1.9g. 1H
NMR(CDCI3, 400MHz) d: 1.79-1.94(m, 2H), 1.98-2.09(m,
2H), 2.1 7(s, 3H), 2.37-2.47 (m, 2H), 2.68- 2.77(m,
2H), 3.61 -3.51 (bs, 2H), 5.12-5.20(m, 1H), 6.74(m,
1H), 7.24-7.37(m, 6H), 7.95(m, 1H); LRMS APCI m/z 283
[M+H]+ Preparation 26:
4-r(1-Benzylpiperidin-4-yl)oxyipy ridineThe title
compound was prepared from
1-benzyl-4-hydroxypiperidine and 4-chloropyridine
(979mg, 8.62mmol), using the same method as that
described for preparation 25, as an oil in 52% yield.
1H NMR(CDCI3, 400MHz) d: 1.81-1.96(m, 2H), 1.98-2.1
8(m, 2H), 2.30-2.48 (m, 2H), 2.70-2.83(m, 2H),
3.52-3.70(m, 2H), 4.40-4.50(m, 1H), 6.72-6.80(m, 2H),
7.22-7.39(m, 5H), 8.40(m, 2H); LRMS APCI m/z 269
[M+H]+ Preparation 27: ferf-butyl
4-r(2,3-dimethylpyridin-4-v
poxylpiperidine-1-carboxylate Potassium ferf-butoxide
(4.7Og, 42mmol) was added to a solution of
1-Boc-4-hydroxypiperidine (4.05g, 20.1 mmol) in
dimethylsulfoxide (2OmL) and the mixture was stirred
at room temperature for 1 hour. AChloro-
2,3-dimethylpyridine (3.58g, 20.1 mmol) was then added
and the reaction mixture was stirred at 5O0C for 18
hours. The mixture was partitioned between ethyl
acetate and water, and the organic layer was separated
and washed with sodium hydrogen carbonate solution and
brine. The organic solution was then dried over
magnesium sulfate concentrated in vacuo and the
residue was purified by column chromatography on
silica gel, eluting with dichloromethane:methanol:0.88
ammonia, 100:0:0 to 94:6:0.6, to afford the title
compound as an oil in 39% yield, 2.4g. 1H NMR(CDCI3,
400MHz) d: 1.44(s, 9H), 1.75-1.85(m, 2H), 1.87-1.95(m,
2H), 2.1 5(s, 3H), 2.50(s, 3H), 3.42-3.53(m, 2H),
3.56-3.65(m, 2H), 4.57-4.62(m, 1H), 6.64(d, 1H), 8.21
(d, 1H); LRMS APCI m/z 307 [M+H]+ Preparation 28:
ferf-Butvl 4-r(3-methvlpvridin-4-vDoxvlpiperidine-1
-carboxvlate The title compound was prepared from
1-Boc-4-hydroxypiperidine and
4-chloro-3-methylpyridine hydrochloride, using a
similar method to preparation 27. The reaction mixture
was stirred for 72 hours to afford the title compound
the desired product in 87% yield. 1H NMR(CDCi 3,
400MHz) d: 1.44(s, 9H), 1.75- 1.85(m, 2H),
1.87-1.97(m, 2H), 2.1 8(s, 3H), 3.42-3.53(m, 2H),
3.56-3.65(m, 2H), 4.57-4.65(m, 1H), 6.72(d, 1H),
8.29(s, 1H), 8.35(d, 1H); LRMS APCI m/z 293 [M+H]+
Preparation 29: 3-Methyl-2-(piperidin-4-yloxy
PyridineThe title compound was prepared from the
product of preparation 25, using the same method as
that of preparation 17, as a gum in 62% yield. 1H
NMR(CDCI3, 400MHz) d: 1.79-1.94(m, 2H), 1.96-2.20(m,
5H), 2.89-3.00(m, 2H), 3.18-3.26(m, 2H), 5.24-5.35(m,
1H), 6.74(m, 1H), 7.38(m, 1H), 7.95(m, 1H); LRMS APCI
m/z 193 [M+H]+ Preparation 30:
4-(Piperidin-4-yloxy)pyridine The title compound was
prepared from the product of preparation 26, using the
same method as that described for preparation 23, as a
solid in 82% yield. 1H NMR(CDCI3, 400MHz) d:
1.94-2.02(m, 2H), 2.20-2.29(m, 2H), 3.06-3.1 8(m, 2H),
3.22-3.32(m, 2H), 4.60-4.67(m, 1H), 6.80(d, 2H),
8.43(d, 2H); LRMS APCI+ m/z 179 [M+Hf Preparation 31:
2,3-Dimethyl-4-(piperidin-4-yloxy)pyridine
dihvdrochloride A solution of the product of
preparation 27 (1.3g, 4.24mmol) in hydrochloric acid
(4M in dioxan, 5mL) was stirred for 2 hours at room
temperature. The reaction mixture was then
concentrated in vacuo and the residue as azeotroped
with toluene to afford the title compound as a white
solid in 91% yield, 800mg. 1H NMR(DMSOd 6, 400MHz) d:
1.91-2.02(m, 2H), 2.15-2.24(m, 5H), 2.48(s, 3H),
3.09-3.17(m, 2H), 3.18- 3.24(m, 2H), 5.09-5.1 5(m,
1H), 7.59(d, 1H), 8.58(d, 1H), 9.19-9.38(m, 2H); LRMS
APCI+ m/z 207 [M+H]+ Preparation 32:
3-Methyl-4-(piperidin-4-yloxy)pyridine dihvdrochloride
The title compound was prepared from the product of
preparation 28, using the same method as that
described for 3 1, as a white solid in 82% yield. 1H
NMR(DMSO-CZ6, 400MHz) d: 1.92-2.05(m, 2H),
2.16-2.24(m, 5H), 3.11-3.19(m, 4H), 5.15-5.17(m, 1H),
7.73(d, 1H), 8.64(s, 1H), 8.72(m, 1H), 9.39-9.57(m,
2H); LRMS APCI+ m/z 193 [M+H]+Preparation 33:
M-(6-Methoxvpvridin-3-vlM-rf3-methvlpvridin-2-yl)oxvip
iperidine-1-carbothioamide The title compound was
prepared from the product of preparation 29 and
5-isothiocyanato-2- methoxypyridine (J. Org. Chem.
(1980), 45, 4219), using a similar method to that of
preparation 24. TIc analysis showed the reaction to be
complete after 18 hours (c.f. 72 hours in preparation
24), affording the desired product as a solid in 58%
yield. 1H NMR(CDCI3, 400MHz) d: 1.93-2.00(m, 2H),
2.05-2.1 8(m, 2H), 2.20(s, 3H), 3.95(s, 3H),
4.02-4.09(m, 4H), 5.40-5.45(m, 1H), 6.72-6.81 (m, 2H),
7.01 (bs, 1H), 7.40(m, 1H), 7.59(m, 1H), 7.95-7.99(m,
2H); LRMS APCI m/z 359 [M+H]+ Preparation 34:
/V-(6-Methoxypyridin-3-yl)-4-(pyridin-4-yloxy)piperidi
ne-1-carbothioa mide
5-lsothiocyanato-2-methoxypyridine [(829mg, 4.99mmol),
J. Org. Chem. (1980), 45, 4219] was added to a
solution of the product of preparation 30 (890mg,
4.99mmol) in dichloromethane (1OmL) and the mixture
was stirred at room temperature for 20 hours. The
resulting precipitate was filtered off, washing
through with diethyl ether, to afford the title
compound as a white solid in 43% yield, 738mg. 1H
NMR(CDCI3, 400MHz) d: 1.95-2.05(m, 2H), 2.06-2.1 5(m,
2H), 3.93-4.01 (m, 5H), 4.03-4.1 2(m, 2H),
4.72-4.79(m, 1H), 6.75-6.85(m, 3H), 7.1 2(m, 1H),
7.58(m, 1H), 7.98(m, 1H), 8.40-8.44(m, 2H); LRMS APCI
m/z 345 [M+H]+ Preparation 35:
L/-(6-Methoxypyridin-3-yl)-4-(2-methylphenoxy)piperidi
ne-1 -carbothioamide
5-lsothiocyanato-2-methoxypyridine [(829mg, 4.99mmol),
J. Org. Chem. (1980), 45, 4219] was added to a
solution of 4-(2-methylphenoxy)-piperidine
hydrochloride [(990mg, 4.3mmol), J. Med. Chem. (1978),
21, 309] and N,N-diisopropyIethylamine (0.79mL,
4.7mmol) in dichloromethane (1OmL) and the mixture was
stirred for 3 hours at room temperature. The organic
solution was then diluted with dichloromethane and
washed with sodium hydrogen carbonate solution and
brine. The organic solution was dried overmagnesium
sulfate and concentrated in vacuo. Trituration of the
residue with diethyl ether afforded the title compound
as a solid in 85% yield, 1.3g. LRMS APCI m/z 358
[MH-H]+ Preparation 36:
4-r(2.3-DimethylPyridin-4-vhoxyl-yV-(6-methoxypyridin-
3-v ppiberidine-1- carbothioamide
5-lsothiocyanato-2-methoxypyridine [(476mg, 2.86mmol),
J. Org. Chem. (1980), 45, 4219] was added to a
solution of the product of preparation 3 1 (800mg,
2.86mmol) and N,N-diisopropylethylamine (1.45ml_,
8.58mmol) in dichloromethane (1OmL) and the mixture
was stirred for 3 hours at room temperature. The
reaction mixture was then partitioned between
dichloromethane and water and the organic layer was
separated and washed with sodium hydrogen carbonate
solution and brine. The organic solution was dried
over magnesium sulfate and concentrated in vacuo.
Trituration of the residue with diethyl ether afforded
the title compound as a solid in 80% yield, 857mg. 1H
NMR(CDCI3, 400MHz) d: 1.92-2.1 3(m, 4H), 1.97(s, 3H),
2.50(s, 3H), 3.88-3.97(m, 5H), 4.1 0-4.1 9(m, 2H),
4.69-4.75(m, 1H), 6.61 (d, 1H), 6.77(m, 1H), 7.1 0(s,
1H), 7.58(dd, 1H), 7.98(m, 1H), 8.22(m, 1H); LRMS APCI
m/z 373 [M+Hf Preparation 37:
/V-(6-Methoxypyridin-3-yl)-4-r(3-methylpyridin-4-yl)ox
ylpiperidine-1-carbothioamide The title compound was
prepared from the product of preparation 32 using the
same method as that described for 36, as a white solid
in 63% yield. 1H NMR(CDCI3, 400MHz) d: 1.94-2.01 (m,
2H), 2.02-2.1 3(m, 2H), 2.1 9(s, 3H), 3.85-3.97(m,
5H), 4.08- 4.15(m, 2H), 4.72-4.79(m, 1H),
6.71-6.6.74(m, 2H), 7.1 6(m, 1H), 7.56(dd, 1H),
7.95(m, 1H), 8.25(m, 1H), 8.34(m, 1H); LRMS APCI m/z
359 [M+H]+ 



Preparation 38: Methyl
LM6-methoxypyridin-3-vO-4-r(3-methylpyridin-2-yl)oxyip
iperidine-1- carbimidothioatePotassium terf-butoxide
(160mg, 1.43mmol) was added to a solution of the
product of preparation 33 (465mg, 1.30mmol) in
tetrahydrofuran (5ml_) and the mixture was stirred at
room temperature for 1 hour. Methyl p-toluenesulfonate
(271 mg, 1.43mmol) was then added and the mixture was
stirred for 3 hours at room temperature. The reaction
mixture was concentrated in vacuo and the residue was
partitioned between with water and dichloromethane.
The organic layer was separated and washed with sodium
hydrogen carbonate solution and brine. The organic
solution was then dried over sodium sulfate and
concentrated in vacuo to afford the title compound as
a yellow oil in 93% yield, 450mg. 1H NMR(CDCI3,
400MHz) d: 1.81-1.95(m, 2H), 2.05-2.1 5(m, 5H),
2.20(s, 3H), 3.59-3.65(m, 2H), 3.72- 3.79(m, 2H),
3.95(s, 3H), 5.38-5.43(m, 1H), 6.69-6.81 (m, 1H),
6.77-7.01 (m, 1H), 7.20(dd, 1H), 7.40(m, 1H), 7.76(m,
1H), 7.79(m, 1H); LRMS APCI m/z 373 [M+H]+ Preparation
39: Methyl
yV-(6-methoxypyridin-3-v0-4-(2-methylphenoxy)piperidin
e-1- carbimidothioate The title compound was prepared
from the product of preparation 35 and methyl
toluenesulfonate, using the same method as that
described for 38, as an oil in quantitative yield.
LRMS ESI m/z 394 [M+H]+ Preparation 40: Methyl
4-hydroxy-iV-f6-methoxypyridin-3-yl)piperidine-1-carbi
midothioate The title compound was prepared from the
product of preparation 19, using the same method as
that of preparation 38. The crude compound was
purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 95:5, to afford
the title compound as a colourless oil in 57% yield.
1H NMR(CDCI3, 400MHz) d: 1.50(d, 1H), 1.55-1 .65(m,
2H), 1.92-2.00(m, 2H) 1 2.1 0(s, 3H), 3.21-3.29(m,
2H), 3.89-3.99(m, 4H), 4.00-4.09(m, 2H), 6.65(d, 1H),
7.1 8(d, 1H), 7.71 (s, 1H); LRMS APCI m/z 282
[M+H]+Preparation 4 1 : Methyl
4-r(2,3-dimethylpyridin-4-vpoxyl-L/-(6-methoxypyridin-
3-v ppiperidine-1- carbimidothioate The title compound
was prepared from the product of preparation 36, using
the same method as that of preparation 38, as a
colourless oil in quantitative yield. 1H NMR(CDCI3,
400MHz) d: 1.82-1.95(m, 2H), 2.01-2.10(m, 2H), 2.12(s,
3H), 2.18(s, 3H), 2.50(s, 3H), 3.65-3.82(m, 4H),
3.82(s, 3H), 4.63-4.69(m, 1H), 6.62(d, 1H), 6.69(d,
1H), 7.18(dd, 1H), 7.76(m, 1H), 8.22(m, 1H); LRMS APCI
m/z 387 [M+H]+ Preparation 42:
1-r5-(Methoxymethyl)-4-(6-rnethoxypyridin-3-yl)-4H-1,2
.4-triazol-3-yllpiperidin-4-ol The title compound was
prepared from the product of preparation 40, using the
same method as that described for preparation 4, in
55% yield. 1H NMR(CDCI3, 400MHz) d: 1.41 (d, 1H),
1.47-1.55(m, 2H), 1.77-1.85(m, 2H), 2.84-2.95(m, 2H),
3.28- 3.35(m, 5H), 3.73-4.01 (m, 1H), 3.98(s, 3H),
4.30(s, 2H), 6.82(d, 1H), 7.62(m, 1H), 8.22(m, 1H);
LRMS APCI m/z 320 [M+H]+ Preparation 43:
1-Benzyl-4-(2-chlorophenoxy)piperidine
Triphenylphosphine (1.91g, 7.31 mmol) was added to an
ice-cooled solution of diisopropylazodicarboxylate
(1.48g, 7.31 mmol) in dichloromethane (15mL) and the
mixture was stirred for 10 minutes. A solution of
2-chlorophenol (806mg, 6.27mmol) and
1-benzyl-4-hydroxypiperidine (1g, 5.22mmol) in
dichloromethane (5mL) was then added dropwise to the
ice-cooled reaction mixture and stirring continued for
a further 72 hours. The reaction mixture was then
concentrated in vacuo and theresidue was dissolved in
diethyl ether and extracted with saturated citric acid
solution (5x1 OmL). The combined aqueous solution was
then basified with sodium hydroxide and extracted with
dichloromethane (2x20mL). The combined organic
solution was dried over magnesium sulfate and
concentrated in vacuo to afford the title compound as
a clear oil in 89% yield, 1Ag. 1H NMR(CDCI3, 400MHz)
d: 1.85-1.95(m, 2H), 1.97-2.08(m, 2H), 2.32-2.47(m,
2H), 3.58(s, 2H), 4.46- 4.34(m, 1H), 6.87-6.95(m, 2H),
7.16-7.22(m, 1H), 7.20(dd, 1H), 7.26-7.37(m, 6H)
Preparation 44: 1-Benzyl-4-(3,5-difluorophenoxy)piperi
dine The title compound was prepared from
1-benzyl-4-hydroxypiperidine and 3,5-difIuorophenol,
using the same method as that described for
preparation 43. The crude compound was purified by
column chromatography on silica gel, eluting with
dichloromethane:methanol, 95:5, to afford the desired
product in 63% yield. LRMS APCI m/z 304 [M+Hf
Preparation 45: 4-(2-Chlorophenoxy)piperidine
hvdrocholride 1-Chloroethyl chloroformate (0.95g,
6.65mmol) was added to an ice-cooled solution of the
product of preparation 43 (1.34g, 4.43mmol) and
"proton sponge", 1,8-bis(dimethylamino)naphthalene,
(951 mg, 4.43mmol) in dichloromethane (15mL) and
mixture was stirred for 45 minutes at room
temperature. The reaction mixture was then washed with
10% citric acid solution (2x5mL) and brine (5mL),
dried over magnesium sulfate and concentrated in
vacuo. The residue was then dissolved in methanol and
heated under reflux for 30 minutes. The reaction
mixture was cooled to room temperature concentrated in
vacuo, and the residue was triturated with diethyl
ether to afford the title compound as a white solid in
69% yield, 890mg. 1H NMR(DMSO-c/e, 400MHz) d:
1.80-1.95(m, 2H), 2.05-2.20(m, 2H), 3.05-3.30(m, 4H),
4.70- 4.85(m, 1H), 6.90-7.00(m, 1H), 7.15-7.30(m, 2H),
7.35-7.45(m, 1H), 8.70-9.20(brm, 2H); LRMS APCI m/z
212/248 [M+H]+ Preparation 46:
4-(3,5-Difluorophenoxy)piperidine hydrochlorideThe
title compound was prepared from the product of
preparation 44, using the same method as that
described for preparation 45, as a white solid in
quantitative yield. 1H NMRpMSO-cfe. 400MHZ) d: 1.77-
1.88(m, 2H), 2.02-2.1 8(m, 2H), 2.95-3.1 0(m, 2H),
3.13-3.23(m, 2H), 4.62-4.71 (m, 1H), 6.73-6.82(m, 3H),
9.00-9.1 9(brm, 2H); LRMS APCI m/z 214 [M+Hf
Preparation 47: 4-(2-Chlorophenoxy)-
L^(6-methoxypyridin-3-vQpiperidine-1-carbothioamide
The title compound was prepared from the product of
preparation 45 and 5-isothiocyanato-2- methoxypyridine
[(829mg, 4.99mmol), J. Org. Chem. (1980), 45, 4219],
using the same procedure as that described for 35. The
crude compound was purified by column chromatography
on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 100:0:0 to
99:1:0.5, to afford the title compound as a white
solid in 74% yield. 1H NMR(CDCI3, 400MHz) d: 1.95-2.1
0(m, 4H), 3.90-4.1 0(m, 5H), 4.20-4.30(m, 2H),
4.65-4.75(m, 1H), 6.80(d, 1H), 6.90-7.05(m, 3H),
7.15-7.30(m, 1H), 7.37(d, 1H), 7.75-7.90(m, 1H),
8.05(s, 1H) Preparation 48: 4-(3,5-difluorophenoxy)-
LH6-methoxypyridin-3-v0piperidine-1-carbothioamide The
title compound was prepared from the product of
preparation 46 and 5-lsothiocyanato-2- methoxypyridine
[(829mg, 4.99mmol), J. Org. Chem. (1980), 45, 4219],
using the same procedure as that described for 35, as
a solid in 85% yield. LRMS APCI m/z 380 [M+H]+
Preparation 49: tetf-Butyl
4-rmethyl(pyridin-2-yl)aminolpiperidine-1-carboxylateA
mixture of fert-butyl
4-(methylamino)piperidine-1-carboxylate (WO 03/089412,
p22), (2g, 9.33mmol), 2- bromopyridine (1.35ml_,
13.99mmol) and N,N-diisopropylethylamine (2.5mL,
13.99mmol) was heated at 13O0C for 3 hours. Potassium
carbonate (2g, 14mmol) was added and the reaction
mixture was heated at 13O0C for a further 8 hours.
2-Bromopyridine (1mL, 10.36mmoi) was then added to the
mixture and heating continued at 13O0C for 36 hours.
The reaction mixture was then cooled and partitioned
between ethyl acetate (3OmL) and water (15mL). The
organic layer was separated and extracted with
saturated citric acid solution (2x1 5mL), and the
combined aqueous solution was basified with sodium
hydrogen carbonate and extracted with dichloromethane
(2x30mL). The combined organic solution was dried over
magnesium sulfate, concentrated in vacuo and the
residue was purified by column chromatography on
silica gel, eluting with ethyl acetate:pentane, 0:100
to 50:50, to afford the title compound in 24% yield,
646mg. 1H NMR(CDCI3, 400MHz) d: 1.45(s, 9H), 1.55-1
.70(m, 4H), 2.78-2.90(m, 5H), 4.10-4.30(m, 2H),
4.65-4.80(m, 1H), 6.45-6.55(m, 2H), 7.40-7.45(m, 1H),
8.1 0-8.1 5(m, 1H); LRMS APCI m/z 292 [M+Hf
Preparation 50:
L/-methyl-L/-piperidin-4-ylpyridin-2-amine
dihydrochloride Hydrogen chloride gas was passed
through an ice-cold solution of the product of
preparation 49 (640mg, 2.19mmoi) in dichloromethane
(1OmL) until saturation was reached. The reaction
mixture was then stirred at room temperature for 18
hours before the solvent was removed under reduced
pressure. The residue was azeotroped with
dichloromethane (x3), dissolved in methanol and heated
under reflux for 5 minutes. The reaction mixture was
then concentrated in vacuo and the residue was
triturated with diethyl diethyl ether, and dried under
vacuum at 600C to afford the title compound as a solid
in 95% yield, 550mg. 1H NMR(CDCI 3, 400MHz) d:
1.70-1.90(m, 2H), 2.00-2.20(m, 2H), 2.70-3.20(m, 5H),
3.25-3.80(m, 2H), 4.50-4.70(m, 1H), 6.80-7.00(m, 1H),
7.20-7.50(m, 1H), 7.90-8.20(m, 1H), 8.90-9.40(m, 2H);
LRMS APCI m/z 192 [M+H]+ Preparation 5Jj
yV-(6-Methoxypyridin-3-yl)-4-rmethyl(pyridin-2-yl)amin
oipiperidine-1- carbothioa mideThe title compound was
prepared from 5-amino-2-methoxypyridine,
1'1-thiocarbonyldi-2(1H)-pyridone and the product of
preparation 50, using the same method as that
described for preparation 2, in quantitative yield. 5
1H NMR(CDCI 3, 400MHz) d: 1.78-2.1 0(m, 4H) 1 2.84(s,
3H), 3.1 9-3.31 (m, 2H), 3.94(s, 3H), 4.77-4.85(m,
2H), 4.96-5.1 5(m, 1H), 6.50(d, 1H), 6.58(m, 1H),
6.74(d, 1H), 7.04(m, 1H), 7.45(m, 1H), 7.59(m, 1H),
7.99(m, 1H), 8.1 5(m, 1H); LRMS APCI m/z 358 [M+H]+
Preparation 52: ferf-Butyl
4-(methylamino)piperidine-1-carboxylate 10% Pd/C (2g)
was added to a solution of fert-butyl
4-oxopiperidine-1 -carboxylate (2Og, lOOmmol) in
methylamine (33% in ethanol, 1OmL) and the mixture was
stirred at room temperature, under 60psi of hydrogen,
for 18 hours. The reaction mixture was then filtered
through Arbocel (r) and the filtrate was concentrated
in vacuo. The residue was azeotroped with
dichloromethane (x3) and the dried under 15 vacuum for
72 hours to afford the title compound as a solid in
98% yield, 21. 1g. LRMS APCI m/z 215 [M+H]+
Preparation 53: ferf-Butyl
4-rr(benzyloxy)carbonvn(methyl)aminolpiperidine-1-carb
oxylate 20 N-(Benzyloxycarbony!oxy)succinimide (5.5g,
22.16mmol) was added portionwise to a solution of the
product of preparation 52 (5g, 23.33mmol) in
dichloromethane (5OmL) and the mixture was stirred at
room temperature for 18 hours. The reaction mixture
was then washed with water (2x20mL), saturated citric
acid solution (2OmL) and brine (2OmL). The organic
solution was dried over magnesium sulfate,
concentrated in vacuo and the residue was triturated
in pentane to afford the title compound as a solid in
25 81% yield, 6.63g.1H NMR(CDCI3, 400MHz) d:
1.40-1.80(m, 13H), 2.60-3.00(m, 5H), 3.95-4.40(m, 3H),
5.1 5(s, 2H), 7.20- 7.50(m, 5H) Preparation 54: Benzyl
methyl(piperidin-4-yl)carbamate Trifluoroacetic acid
(3OmL) was added to an ice-cooled solution of the
product of preparation 53 (6.6g, 19mmol) in
dichloromethane (3OmL) and the reaction was stirred
for 1 hour, allowing the temperature to rise to 250C.
The reaction mixture was then concentrated in vacuo
and the residue was partitioned between ethyl acetate
(3OmL) and 1M sodium hydroxide solution (2OmL). The
organic layer was separated, washed with saturated 1M
sodium hydroxide solution and brine, dried over
magnesium sulfate and concentrated in vacuo. The
residue was then azeotroped with toluene (x2) to
afford the title compound as an oil in quantitiative
yield, 4.64g. 1H NMR(CDCl3, 400MHz) d: 1.55-1.75(m,
4H), 2.15- 2.55(brm, 1H), 2.60-2.90(m, 5H),
3.10-3.25(m, 2H), 3.80-4.40(m, 1H), 5.1 5(s, 2H),
7.20-7.45(m, 5H); LRMS APCI m/z 249 [M+Hf Preparation
55: Benzyl
f1-{r(6-methoxypyridin-3-yl)aminolcarbonothioyl|piperi
din-4-yl) methylcarbamate The title compound was
prepared from 5-amino-2-methoxypyridine,
1'1-thiocarbonyldi-2(1H)-pyridone and the product of
preparation 54, using the same method as that
described for preparation 2, in 77% yield. 1H
NMR(CDCI3, 400MHz) d: 1.70-1.90(m, 4H), 2.75-2.90(brs,
3H), 3.00-3.20(m, 2H), 3.95(s, 3H), 4.05- 4.50(m, 1H),
4.70-4.90(m, 2H) 5.1 5(s, 2H), 6.70-6.80(d, 1H),
7.05-7.1 5(brs, 1H), 7.30-7.45(m, 5H), 7.50- 7.60(d,
1H), 7.95(s, 1H);LRMS APC! m/z 415 [M+H]+ Preparation
56: Benzyl
f1-r4-(6-methoxypyridin-3-yl)-5-methyl-4AY-1,2,4-triaz
ol-3-vnpiperidin-4- yllmethylcarba mateThe title
compound was prepared from the product of preparation
55, methyl tosylate and acethydrazide, using the same
procedure as that described for preparation 20. The
crude compound was purified by column chromatography
on silica gel, eluting with dichloromethane:methanol,
100:0 to 93:7, to afford the title compound in 67%
yield. 1H NMR(CDCI 3, 400MHz) d: 1.50-1 .80(m, 4H),
2.20(s, 3H), 2.70-3.00(m, 5H), 3.30-3.45(m, 2H), 4.00
(s, 3H), 4.05-4.20(m, 1H), 5.1 0(s, 2H), 6.85-6.95(m,
1H), 7.20-7.40(m, 5H), 7.45-7.55(m, 1H), 8.1 0(s, 1H);
LRMS APCI m/z 437 [M+H]+ Preparation 57:
1-r4-(6-Methoxypyridin-3-yl)-5-methyl-4fH
.2.4-triazol-3-vp-L/-methylpiperidin-4- amine 10% Pd/C
(200mg) was added to a solution of the product of
preparation 56 (2.1 3g, 4.88mmol) in a mixture of
ethanol (25ml_) and hydrochloric acid (2.5ml_) and the
reaction mixture was stirred at room temperature,
under 60psi of hydrogen, for 80 hours. The reaction
mixture was then filtered through Arbocel (r) and the
filtrate was concentrated in vacuo. The residue was
partitioned between dichloromethane (5OmL) and
saturated sodium carbonate solution (2OmL), and the
aqueous layer was separated and extracted with
dichloromethane (3x1 OmL). The combined organic
solution was dried over magnesium sulfate concentrated
in vacuo to afford the title compound as a foam in 87%
yield, 1.28g. LRMS APCI m/z 303 [M+H]+ Preparation 58:
Methyl
JV-(6-methoxypyridin-3-yl)-4-(pyridin-4-yloxy)piperidi
ne-1-carbimidothioateThe title compound was prepared
from the product of preparation 34 and methyl
toluenesulfonate, using the same method as that
described for 38, as an oil in 99% yield. LRMS APCI
m/z 359 [M+H] + Preparation 59:
2-(Piperidin-4-vloxv)benzonitrile
1-Boc-4-hydroxypiperidine (2Og, 99.35mmol) and
2-cyanophenol (11.82g, 99.35mmol) were added to
mixture of triphenylphosphine (26.06g, 99.35mmol) and
di-ferf-butyl azodicarboxylate (19.56ml_, 99.35mmol)
in tetrahydrofuran (80OmL) and the mixture was stirred
at room temperature for 18 hours. The reaction mixture
was then concentrated in vacuo and the residue was
taken up in hydrochloric acid (4M in dioxane, 30OmL).
The reaction mixture was stirred at room temperature
for 18 hours and was then concentrated in vacuo. The
residue was partitioned between water and ethyl
acetate and the aqueous layer was separated and washed
with ethyl acetate (2x1 0OmL). The aqueous solution
was then basified with 2M sodium hydroxide solution
and then extracted with diethyl ether (3x1 0OmL). The
combined organic solution was dried over magnesium
sulfate and concentrated in vacuo to afford the title
compound as a white solid in quantitative yield. LRMS
ESI m/z 203 [M+H]+ Preparation 60:
4-(2-Cvanophenoxy)-M-(6-methoxypyridin-3-vQpiperidine-
1 -carbothioamide The title compound was prepared from
the product of preparation 59 and 5-isothiocyanato-2-
methoxypyridine (J. Org. Chem. (1980), 45, 4219),
using the same method as that described for
preparation 35, as a white solid in 75% yield LRMS
APCI m/z 369 [M+H] + Preparation 61; Methyl
4-(2-cvanophenoxy)-
LM6-methoxypyridin-3-yl)piperidine-1-
carbimidothioateThe title compound was prepared from
the product of preparation 60 and methyl
toluenesuifonate, using the same method as that
described for 38. The crude product was the triturated
to afford the title compound as a white solid in 73%
yield. LRMS APCI m/z 383 [M+H]+ Preparation 62:
1-(Diphenylmethyl)-3-phenoxyazetidine Phenol (6.68g,
75mmol) was added to a suspension of sodium hydride
(60% dispersion in mineral oil, 2.82g, 75mmol) in
toluene (5OmL) and the mixture was heated at 600C for
2 hours. The temperature was then increased to 8O0C
and a solution of 1-(diphenylmethyl)-3-azetidinyl
methanesulfonate (15g, 47mol) in toluene (15OmL) was
added dropwise. The reaction mixture was stirred for 2
hours at 8O0C, cooled then washed with water and
dilute sodium hydroxide solution. The organic solution
was dried over magnesium sulfate, concentrated in
vacuo and the residue was re-crystallised from
water/isopropanol to afford the title compound as a
solid in 84% yield, 12.4g. LRMS APCI m/z 316 [M+Hf
Preparation 63: 3-Phenoxyazetidine 10% Pd(OH)2/C
(500mg) was added to a solution of the product of
preparation 62 (10g, 37mmol) in ethanol (16OmL), and
the mixture was stirred at 800C, under 45psi of
hydrogen gas, for 18 hours. The reaction mixture was
then filtered through Arbocel(r), washing through with
ethanol, and the filtrate was concentrated in vacuo.
Trituration of the residue pentane afforded the title
compound in 69% yield, 3.81 g. LRMS APCI m/z 150
[M+H]+ Preparation 64:
/V-(6-Methoxypyridin-3-yl)-3-phenoxyazetidine-1
-carbothioamideThe title compound was prepared from
the product of preparation 63 and 5-isothiocyanato-2-
methoxypyridine (J. Org. Chem. (1980), 45, 4219),
using the same method as that described for
preparation 35, in 77% yield. LRMS ESI m/z 316 [M+H]+
Preparation 65: Methyl
L/-(6-methoxypyridin-3-yl)-3-phenoxyazetidine-1-carbim
idothioate The title compound was prepared from the
product of preparation 64 and methyl
p-toluenesulfonate, using the same method as that
described for preparation 3, in 44% yield. LRMS ESI
m/z 330 [M+H]+ Preparation 66:
2-r(Dimethylamino)methyll-3.5-difluorophenol Potassium
carbonate (7.82g, 56.73mmol) was added to a solution
of 3,5-difluorophenol (4.92g, 37.82mmol) in
acetonitrile (5OmL). N,N-Dimethylmethyleneiminium
iodide (7.34g, 39.71 mmol) was added and the mixture
was stirred at room temperature for 2 hours. The
resulting precipitate was filtered off, washing
through with ethyl acetate and the filtrate was
partitioned between ethyl acetate (3OmL) and water
(15mL). The organic layer was separated and extracted
with saturated citric acid solution (2x 15mL). The
combined aqueous solution was basified to pH 7 with
solid sodium hydrogen carbonate and extracted with
dichloromethane (2x30mL). The combined organic
solution was dried over magnesium sulfate and
concentrated in vacuo to afford the title compound as
a clear oil in 54% yield, 3.8g. LRMS APCI m/z 188
[M+H]+ Preparation 67:
2-(Acetyloxy)-4,6-difluorobenzyl acetateAcetic
anhydride (5.1 8g, 50.75mmol) was added to a solution
of the product of preparation 66 (3.8Og, 20.30mmoi) in
toluene (25mL) and the mixture was heated under reflux
for 1 hour. The reaction mixture was then cooled to
room temperature and concentrated in vacuo. The
residue was dissolved in ethyl acetate (2OmL), washed
with water (x2) and brine, dried over magnesium
sulfate and concentrated in vacuo. Purification of the
residue by column chromatography on silica gel,
eluting with dichloromethane:methanol100:0 to 98:2,
afforded the title compound in 61% yield, 3g. 1H
NMR(400MHz, CDCI3) d: 2.05(s, 3H), 2.35(s, 3H),
5.08(s, 2H), 6.70-6.80(m, 2H); LRMS APCI m/z 262
[M+NH4]+ Preparation 68: 3,5-Difluoro-2-methylphenol
Sodium borohydride (2.28g, 60.40mmol) was added to a
solution of the product of preparation 67 (2.85g,
12.08mmol) in 1,2-dimethoxyethane (25mL) and the
mixture was heated at 450C for 18 hours. The reaction
mixture was then cooled with an ice/acetone bath and
quenched with saturated ammonium chloride solution.
The mixture was extracted with diethyl ether (2x20mL)
and the combined organic solution was washed with
saturated ammonium chloride solution, dried over
magnesium sulfate and concentrated in vacuo to afford
the title compound in 75% yield, 1.3g. 1H NMR(400MHz,
CDCI3) d: 2.1 0(s, 3H), 5.10-5.20(brs, 1H),
6.35-6.45(m, 2H). Preparation 69:
2-Hvdroxyacetohvdrazide H H2N OH O Hydrazine
monohydrate (1.08g, 22.2mmol) was added to a solution
of methyl glycolate (0.84mL, 11.1mmol) in methanol
(1OmL) and the mixture was heated under reflux for 2
hours and stirred at room temperature for 72 hours.
The reaction mixture was then concentrated in vacuo to
afford the title compound as a white solid in
quantitative yield. 1H NMR(400MHz, CDCI3) d: 4.04(s,
2H) Preparation 70: 4-Hvdroxy-3-methylbenzo nitrileA
mixture of 4-hydroxy-3-methylbenzaldehyde (530mg, 3.91
mmol) and hydroxyl ammonium chloride (406mg, 5.81
mmol) in acetic acid (5ml_) was heated under reflux
for 90 minutes. The cooled reaction mixture was then
diluted with diethyl ether (3OmL) and washed with
water (3OmL). The combined organic solution was washed
with brine, dried over magnesium sulfate, concentrated
in vacuo and the residue was purified by column
chromatography on silica gel, eluting with
dichloromethane:methanol, 100:0 to 97.5:2.5, to afford
the title compound as a pale yellow oil in 66% yield,
345mg. 1H NMR(400MHz, CDCI3) d: 2.25(s, 3H), 6.84(d,
1H), 7.37(d, 1H), 7.40(s, 1H) Preparation 71:
3-Chloro-4-hvdroxybenzonitrile The title compound was
prepared from 3-chloro-4-hydroxybenzaldehyde and
hydroxyl ammonium chloride, using the same method as
that described for preparation 70. The title compound
was purified by column chromatography on silica gel,
eluting with pentane:ethyl acetate, 100:0 to 90:10, to
afford the title compound as a white solid in 76%
yield. 1H NMR(400MHz, CDCI3) d: 7.1 0(d, 1H), 7.52(d,
1H), 7.66(s, 1H) Preparation 72:
2-Chloro-3-hvdroxybenzonitrile A mixture of
2-chloro-3-hydroxybenzaldehyde [(2g, 12.8mmol) WO
2005007633, p34] and hydroxyl ammonium chloride
(1.33g, 19.6mmol) in acetic acid (2OmL) was heated
under reflux for 2 hours. The reaction mixture was
then cooled to room temperature and partitioned
between diethyl ether and water. The organic layer was
separated, washed with brine, dried over magnesium
sulfate and concentrated in vacuo to give a white
solid. The solid was then dissolved in ethyl acetate
washed with water and brine, dried over magnesium
sulfate and concentrated in vacuo to afford the title
compound as a solid in quantitative yield. 1H
NMR(400MHz, CD3OD) d: 7.1 8(d, 1H), 7.26(m, 2H)
Preparation 73: 3-Fluoro-2-(trifluoromethyl)p henolA
solution of 3-fluoro-2-(trifluoromethyl)bromobenzene
(1g, 4.1mmol) in tetrahydrofuran (25mL) was added
dropwise to "butyl lithium (2.5M in hexanes, 3.2mL,
dmmol), at -78 0C, and the mixture was stirred at this
temperature for 30 minutes. Trimethyl borate (1.84ml_,
16.4mmol) was added and the reaction mixture was
stirred at -78 0C for a further 30 minutes and at room
temperature for 18 hours. 2M sodium hydroxide solution
(4mL) and 35% hydrogen peroxide solution (2ml_) were
then added and the mixture was heated under reflux for
3 hours. The reaction mixture was cooled to room
temperature and diluted with diethyl ether (10OmL).
The aqueous layer was separated and the organic
solution was washed with 2M sodium hydroxide solution.
The combined basic washings were acidified with 2M
hydrochloric acid, extracted with diethyl ether
(2x50ml_) and the organic solution was concentrated in
vacuo to afford the title compound as a yellow oil in
40% yield, 300mg. 1H NMR(400MHz, CD3OD) d: 6.64(m,
1H), 6.75(d, 1H), 7.36(q, 1H) Preparation 74:
3-Hvdroxy-2-methylbenzonitrile A solution of
3-methoxy-2-methyIbenzonitrile [(1g, 6.79mmol) US
5965766, p6] and tetra "butyl ammonium iodide (4.1 2g,
17mmol) in dichloromethane (15mL) was cooled to -780C
and purged with nitrogen. Boron trichloride (1M in
dichloromethane, 17ml_, 17mmol) was added dropwise and
the mixture was stirred for 15 minutes at -780C and at
room temperature for 3 hours. The reaction mixture was
quenched with water, stirred for 30 minutes and
concentrated in vacuo. The aqueous residue was
extracted with diethyl ether and the organic solution
was washed with water (x5), dried over magnesium
sulfate and concentrated in vacuo to afford the title
compound as a brown solid in 91% yield, 826mg. 1H
NMR(400MHz, CDCI3) d: 2.20 (s, 3H), 7.10 (m, 1H), 7.20
(d, 1H), 10.10 (s, 1H); LRMS APCI m/z 132 [MH]
Preparation 75: 3-Hydroxy-2-methylbenzamide Oxalyl
chloride (4.19ml, 48mmol) was added to an ice-cold
solution of 3-hydroxy-2-methylbenzoic acid (3.62g,
24mmol) in dichloromethane (3OmL).
N,N-dimethylformamide (2mL) was then added and the
mixture was stirred at room temperature for 18 hours.
The reaction mixture was concentrated in vacuo and the
residue was concentrated in vacuo three times from
toluene. The residue was then suspended
intetrahydrofuran (1OmL), added to ice-cold 0.88
ammonia solution (1OmL) and stirred for 2.5 hours,
allowing the temperature to rise to ambient. The
reaction mixture was then extracted with ethyl
acetate, dried over magnesium sulfate and concentrated
in vacuo and the residue was concentrated in vacuo
from acetone and triturated with diethyl ether to
afford the title compound as a solid in 45% yield.
LRMS APCI m/z 152 [M+H]+ Preparation 76:
3-Hvdroxy-L/,L/,2-trimethylbenzamide The title
compound was prepared from 3-hydroxy-2-methylbenzoic
acid and dimethylamine, using the same method as that
described for preparation 75, as a solid in 42% yield.
1H NMR(400MHz, CDCI3) d: 1.95(s, 3H), 2.70(s, 3H),
2.95(s, 3H), 6.55(d, 1H), 6.80 (d, 1H), 7.00(m, 1H),
9.50(s, 1H); LRMS APCI m/z 180 [M+H] + Preparation 77:
2-(Methoxymethyl)phenol A solution of 2-hydoxybenzyl
alcohol (5g, 40mmol) in methanol (25mL) was heated in
a sealed vessel at 



1500C for 4 hours. The reaction mixture was then
concentrated in vacuo and the residue was purified by
fractional distillation (90C/10mm Hg) to afford the
title compound as a colourless liquid in 58% yield,
3.22g. LRMS APCI m/z 137 [M-H]- Preparation 78:
3-(2-Chloro-4-f
luorophenoxy)-1-(diphenylmethyl)azetidine A mixture of
1-(diphenylmethyl)-3-azetidinyl methanesulfonate (363.
8g, 1.15mol), potassium carbonate (33Og, 2.38mol) and
2-chloro-4-fluorophenol (14Og, 0.96mol) in
acetonitrile (2.5L) was heated under reflux for 4.5
hours. The cooled reaction mixture was then
concentrated in vacuo and the residue was partitioned
between ethyl acetate (1L) and water (50OmL). The
organic layer was separated, dried over sodium sulfate
concentrated in vacuo and the residue was triturated
with ethyl acetate/pentane/dichloromethane, 90:10:1 ,
to afford the title compound as a white solid in
quantitative yield, 35Og.1H NMR(400MHz, CDCI3) d: 3.1
9(m, 2H), 3.75(m, 2H), 4.45(m, 1H), 4.78(m, 1H),
6.60(m, 1H), 6.83(m, 1H), 7.1 4(m, 1H), 7.18-7.50(m,
10H) Preparation 79:
3-(2-Chloro-4-fluorophenoxy)azetidine hydrochloride A
solution of the product of preparation 78 (5g,
13.59mmol) and 1,8-bis(dimethylamino)naphthalene (2.91
g, 13.59mmol) in dichloroethane (5OmL) was treated
with chloroethylchloroformate (4.08g, 28.54mmol) and
the mixture was then heated under reflux for 2 hours.
The reaction mixture was cooled to room temperature,
diluted with dichloromethane (6OmL), washed with 2N
hydrochloric acid (2x30mL), dried over sodium sulfate
and concentrated in vacuo. The residue was then
azeotroped with toluene and dichloromethane,
triturated with diethyl ether and purified by HPLC
using a Phenomenex Luna C18 system, eluting with
water/acetonitrile/trifluoroacetic acid (5:95:0.1
):acetonitrile, 95:5 to 5:95, to afford the title
compound in 52% yield, 1.69g. 1H NMR(400MHz, CDCI3) d:
4.22(m, 2H), 4.58(m, 2H), 5.1 8(m, 1H), 6.92(m, 1H),
7.04(m, 1H), 7.30(m, 1H); LRMS ESI m/z 202 [M+H]+
Preparation 80: 3-(2-Chloro-4-fluorophenoxy)-
L/-(6-methoxypyridin-3-yl)azetidine-1-carbothioa mide
N-methylmorpholine (16.6mL, 150.8mmol) and
5-isothiocyanato-2-methoxypyridine [(20.9g,
125.7mmol), J. Org. Chem. (1980), 45, 4219] were added
portionwise to a ice-cooled suspension of the product
of preparation 79 [(29.93g, 125.7mmol) in
tetrahydrofuran (15OmL) and the mixture was stirred
for 1 hour at room temperature. The reaction mixture
was concentrated in vacuo and the residue was
re-crystallised from water. The resulting solid was
filtered, washing through with water and diethyl
ether, and dried under vacuum, at 450C, for 18 hours
to afford the title compound as a solid in 74% yield,
34g. LRMS APCI m/z 368 [M+H]+ Preparation 81: Methyl
3-(2-chloro-4-fluorophenoxy)-
L/-(6-methoxypyridin-3-yl)azetidine-1-
carbimidothioateThe title compound was prepared from
the product of preparation 80 and potassium
ferf-butoxide, using the same method as that described
for preparation 3, in quantitative yield. LRMS APCI
m/z 382 [M+H]+ Preparation 82:
1-r4-(6-Methoxypyridin-3-yl)-5-methyl-4H-1
,2,4-triazol-3-vpazetidin-3-ol A mixture of the
product of preparation 4 (1g, 2.95mmol) and 2M sodium
hydroxide solution (1OmL) in ethanol (2OmL) was heated
under reflux for 24 hours. The reaction mixture was
then cooled to room temperature, acidified to pH6 with
hydrochloric acid and extracted with dichloromethane.
The organic solution was concentrated in vacuo and the
residue was purified by column chromatography on
silica gel, eluting with dichloromethane:methanol,
100:0 to 50:50, to afford the title compound as a
brown oil in 26% yield, 200mg. 1H NMR(400MHz, CDCI3)
d: 2.1 7(s, 3H), 3.80(m, 2H), 3.95(m, 2H), 4.03(s,
3H), 4.57(m, 1H), 6.88(d, 1H), 7.52(dd, 1H), 8.1 1(d,
1H); LRMS ESI m/z 262 [M+H]+ Preparation 83:
3-Methoxy-4-r(3f?)-pyrrolidin-3-yloxylbenzonitrile
4-Hydroxy-3-methoxybenzonitrile (12g, 80.2mmol) and
triphenylphosphine (21 g, 80.2mmol) were added
portionwise to an ice-cold solution of terf-butyl
(3S)-3-hydroxypyrrolidine-1-carboxylate (15g,
80.2mmol) in tetrahydrofuran (225mL). A solution of
diisopropyl azodicarboxylate (16.2g, 80.2mmol) in
tetrahydrofuran (10OmL) was then added dropwise and
the mixture was stirred at room temperature for 18
hours. The reaction mixture was then concentrated in
vacuo and the residue was treated with hydrochloric
acid (4M in dioxane, 25OmL). The mixture was
concentrated in vacuo and the residue was partitioned
between ethyl acetate and water. The organic layer was
separated and washed with water (10OmL), and the
combinedaqueous solution was washed with ethyl acetate
(2x1 5OmL), basified to pH10 with solid potassium
carbonate and extracted with ethyl acetate (2x250mL).
The combined organic solution was washed with brine
(10OmL), dried over magnesium sulfate and concentrated
in vacuo to afford the title compound as a cream solid
in 67% yield, 11.8g. LRMS ESI m/z 219 [M+H]+
Preparation 84: (3f?)-3-(2-Chlorophenoxy)pyrrolidine
hydrochloride Diisopropyl azodicarboxylate (21 mL,
107mmol) and 4-hydroxy-3-chlorophenol ( 1 1.1mL,
107mmol) were added portionwise to an ice-cold
solution of terf-butyl
(3S)-3-hydroxypyrrolidine-1-carboxylate (2Og, 107mmol)
and triphenylphosphine (28.1 g, 107mmol) in
tetrahydrofuran (32OmL) and the mixture was stirred at
room temperature for 18 hours. The reaction mixture
was then concentrated in vacuo and the residue was
treated with hydrochloric acid (4M in dioxane, 25OmL).
The mixture was concentrated in vacuo and the residue
was partitioned between ethyl acetate (40OmL) and
water (40OmL). The organic layer was separated and
washed with water (10OmL), and the combined aqueous
solution was washed with ethyl acetate (2x300mL),
basified to pH9 with solid potassium carbonate and
extracted with ethyl acetate (2x400mL). The combined
organic solution was then washed with water (3x300mL),
dried over magnesium sulfate and concentrated in
vacuo. The residual oil was dissolved in diethyl ether
(6OmL), treated dropwise with hydrochloric acid (4M in
dioxane, 25mL) and the resulting precipitate was
filtered off, washing through with diethyl ether, and
dried to afford the title compound as a white solid in
55% yield, 13.69g. LRMS APCI m/z 198 [M+H]+
Preparation 85: (3/?)-3-(2-methoxyphenoxy)pyrrolidine
hydrochloride The title compound was prepared from
fert-butyl (3S)-3-hydroxypyrrolidine-1-carboxy!ate and
2- methoxyphenol, using the same method as that
described for preparation 84, as a white solid in 45%
yield. Microanalysis: found (%) C (57.43), H (7.05), N
(6.08); C11H15NO2 requires: (%) C (57.50), H (6.96), N
(6.09) Preparation 86:
(3/?)-3-(2-Methylphenoxy)pyrrolidine hydrochlorideThe
title compound was prepared from ferf-butyl
(3S)-3-hydroxypyrrolidine-1-carboxyIate and o-Cresol,
using the same method as that described for
preparation 84, as a pale pink solid in 54% yield.
LRMS APCI m/z 178 [M+H]+ Preparation 87:
2-r(3fl)-Pyrrolidin-3-yloxy1benzonitrile maleate
2-HydroxybenzonitriIe (9.5g, 80.2mmol) and
triphenylphosphine (21 g, 80.2mmol) were added
portionwise to an ice-cold solution of ferf-butyl
(3S)-3-hydroxypyrrolidine-1 -carboxylate ( 15g,
80.2mmol) in tetrahydrofuran (225ml_). A solution of
diisopropyl azodicarboxylate (1 6.2g, 80.2mmol) in
tetrahydrofuran (10OmL) was then added dropwise and
the mixture was stirred at room temperature for 18
hours. The reaction mixture was then concentrated in
vacuo and the residue was treated with hydrochloric
acid (4M in dioxane, 25OmL). The mixture was
concentrated in vacuo and the residue was partitioned
between ethyl acetate and water. The organic layer was
separated and washed water ( 10OmL), and the combined
aqueous solution was washed with ethyl acetate (2x1
5OmL), basified to pH1 0 with solid potassium
carbonate and extracted with ethyl acetate (2x250mL).
The combined organic solution was washed with brine (
10OmL), dried over magnesium sulfate and concentrated
in vacuo. The residue was diluted with ethyl acetate
and treated with a solution of maleic acid (6.5g) in
ethyl acetate (20OmL) and the mixture was stirred at
room temperature for 30 minutes. The resulting
precipitate was then filtered off, washing through
with ethyl acetate, and dried to afford the title
compound as a cream solid in 49% yield, 12g. LRMS ESI
m/z 189 [M+H] + Preparation 88:
4-r(3f?)-Pyrrolidin-3-yloxylbenzonitrile maleate
4-Hydroxybenzonitrile (9.5g, 80.2mmol) and
triphenylphosphine (21 g, 80.2mmol) were added
portionwise to an ice-cold solution of fert-butyl
(3S)-3-hydroxypyrrolidine-1-carboxylate (15g,
80.2mmol) in tetrahydrofuran (225mL). A solution of
diisopropyl azodicarboxylate (16.2g, 80.2mmol) in
tetrahydrofuran (10OmL) was then added dropwise and
the mixture was stirred at room temperature for 18
hours. The reaction mixture was then concentrated in
vacuo and the residue was treated with hydrochloric
acid (4M in dioxane, 25OmL). The mixture was
concentrated in vacuo and the residue was partitioned
between ethyl acetate and water. The organic layer was
separated and washed water (10OmL), and the combined
aqueous solution was washed with ethyl acetate (2x1
5OmL), basified to pH10 with solid potassiumcarbonate
and extracted with ethyl acetate (2x250mL). The
combined organic solution was washed with brine
(10OmL), dried over magnesium sulfate, concentrated in
vacuo and the residue was purified by column
chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 97:3:1 to
90:10:1. The appropriate franctions were evaporated
under reduced pressure and the residue was diluted
with ethyl acetate and treated with a solution of
maleic acid (5g) in ethyl acetate (14OmL). The
resulting precipitate was then filtered off, washing
through with ethyl acetate, and dried to afford the
title compound as a cream solid in 65% yield, 9.87g.
LRMS ESI m/z 189 [M+H]+ Preparation 89:
(3/?)-3-(4-Fluorophenoxy)pyrrolidine Diethyl
azodicarboxylate (60.5mL, 384mmol) was added to an
ice-cooled mixture of (S)-(-)-1-benzyl-3- pyrrolidinol
(56.72g, 320mmol), 4-fluorophenol (39.45g, 352mmol)
and triphenyl phosphine (100.7g, 384mmol) in
tetrahydrofuran (50OmL) and the mixture was stirred
for 18 hours, allowing the temperature to rise to
ambient. The reaction mixture was then concentrated in
vacuo and the residue was taken up in
pentane:dichloromethane, 90:10. The resulting
precipitate was filtered off and the filtrate was
concentrated in vacuo. The residue was then purified
by column chromatography on silica gel, eluting with
dichloromethane. The appropriate fractions were
evaporated under reduced pressure and a portion of the
residue (5g) was dissolved in methanol (10OmL). 10%
Pd/C (0.5g) and ammonium formate (5.8g, 92mmol) were
added and the mixture was stirred at room temperature
for 3 hours. The mixture was then filtered through
ArbocePand the filtrate was concentrated in vacuo
purified by column chromatography on silica gel,
eluting with dichloromethane;methanol, 0.88 ammonia,
95:5:0.5 to 90:10:1, to afford the title compound as a
colourless oil. 1H NMR(400MHz, DMSO-Qf6) d: 2.03(m,
2H), 3.10-3.29(m, 3H), 3.36(m, 1H), 5.01 (m, 1H),
6.96(m, 2H), 7.08(m, 2H). Preparation 90:
(3S)-3-(2-Methoxyphenoxy)pyrrolidine hydrochloride The
title compound was prepared from terf-butyl
(3fl)-3-hydroxypyrrolidine-1-carboxylate and 2-
methoxyphenol, using the same method as that described
for preparation 84, as a pale pink solid in 40% yield.
LCMS APCI m/z 194 [M+H]+ Preparation 91:
(3S)-3-(2-Chlorophenoxy)pyrrolidine hydrochlorideThe
title compound was prepared from ferf-butyl
(3fi)-3-hydroxypyrrolidine-1-carboxylate and 2-
chlorophenol, using the same method as that described
for preparation 84, as a pale pink solid in 54% yield.
LCMS APCI m/z 198 [M+H]+ Preparation 92:
(3S)-3-(2-Methylphenoxy)pyrrolidine hydrochloride The
title compound was prepared from ferf-butyl
(3f?)-3-hydroxypyrrolidine-1-carboxylate and 2-
methylphenol, using the same method as that described
for preparation 84, as a white solid in 40% yield.
LCMS APCI m/z 178 [M+H]+ Preparation 93:
(3S)-3-Hvdroxy-Lf-(6-methoxypyridin-3-v0pyrrolidine-1-
carbothioamide The title compound was prepared from
(S)-3-hydroxypyrrolidine and
5-isothiocyanato-2-methoxypyridine (J. Org. Chem.
(1980), 45, 4219), using the same method as that
described for preparation 35, in 99% yield 1H
NMR(400MHz, CD3OD) d: 1.91-2.22(m, 2H), 3.69-3.81 (m,
4H), 3.88(s, 3H), 4.40-4.52(m, 1H), 6.78(d, 1H),
7.69(dd, 1H), 8.00(m, 1H); LCMS m/z 254 [MH-H]+
Preparations 94 to 100 The following compounds, of the
general formula shown below, were prepared using the
same method to that described for preparation 35,
using the products of preparations 83-89 and
5-isothiocyanato-2- methoxypyridine (J. Org. Chem.
(1980), 45, 4219).Preparation 101:
(3S)-3-f2-Methoxvphenoxv)- L/-(6-methoxvpyridin-3-v
ppvrrolidine-1- carbothioamideThe title compound was
prepared from the product of preparation 90 and
5-isothiocyanato-2- methoxypyridine (J. Org. Chem.
(1980), 45, 4219), using the same method as that
described for preparation 35, in 90% yield. LRMS APCI
m/z 360 [M+H]+ Preparation 102: Methyl (3S)-3-hvdroxv-
L^6-methoxvpvridin-3-vl)pyrrolidine-1-carbimidothioate
The title compound was prepared from the product of
preparation 93 and methyl p-toluenesulfonate, using
the same method as that described for preparation 3.
The crude compound was re-crystallised from diethyl
ether/cyclohexane to afford the desired product as a
solid in 94% yield. 1H NMR(400MHz, CD3OD) d:
1.91-2.20(m, 2H), 2.01 (s, 3H), 3.58(m, 1H),
3.63-3.75(m, 3H), 3.83(s, 3H), 4.40(m, 1H), 6.77(d,
1H), 7.34(dd, 1H), 7.68(m, 1H); LCMS m/z 268 [MH-H]+
Preparations 103 to 109 The following compounds, of
the general formula shown below, were prepared using
the same method to that described for preparation 3,
using the products of preparations 94 to 100 and
methyl ptoluenesulfonate.Preparation 110: (3S)-1
-r4-(6-Methoxypyridin-3-vD-5-methyl-4H-1
.2.4-triazol-3-v ppyrrolidin-3-o l The title compound
was prepared from the product of preparation 102 and
acetylhydrazide, using the same method as that
described for preparation 4. The crude compound was
triturated with pentane to afford the desired product
in 44% yield. 1H NMR(400MHz, CD3OD) d: 1.78-1.87(m,
1H), 1.90-2.02(m, 1H), 2.15(s, 3H), 3.03(m, 1H),
3.18-3.30(m, 3H), 4.01 (s, 3H), 4.33(m, 1H), 6.98(d,
1H), 7.78(dd, 1H), 8.23(m, 1H); LCMS m/z 276 [M+H]+
Preparation 111: 2-(Benzyloxy)-6-f luoropyridine
Benzylalcohol (1.88g, 17.38mmol) was added to a
suspension of sodium hydride (60% dispersion in
mineral oil, 458mg, 19.11mmol) in tetrahydrofuran
(15ml_) and the mixture was heated to 5O0C for 45
minutes. The reaction mixture was then cooled to room
temperature, a solution of 2,6-difluoropyridine (2g,
17.38mmol) in tetrahydrofuran (4ml_) was added
dropwise and the mixture was stirred at room
temperature for 45 minutes. The reaction mixture was
then diluted with ethyl acetate, concentrated in vacuo
and the residue was partitioned between ethyl acetate
(5OmL) and water (2OmL). The organic layer was
separated, washed with brine (2OmL), dried over
magnesium sulfate and concentrated in vacuo.
Theresidue was then concentrated in vacuo from
dichloromethane to afford the title compound as a
clear oil in 98% yield, 3.48g. LRMS APCI m/z 204 [M+Hf
Preparation 112: ferf-Butyl
4-{T6-(benzyloxy)pyridin-2-v
poxy)piperidine-1-carboxylate A solution of
1-boc-4-hydroxypiperidine (501 mg, 2.49mmol) in
tetrahydrofuran (1OmL) was added dropwise to a
suspension of sodium hydride (60% dispersion in
mineral oil, 65mg, 2.74mmol) and the mixture was
heated at 550C for 1 hour. The reaction mixture was
then cooled to room temperature, a solution of the
product of preparation 1 1 1 (506mg, 2.49mmol) in
tetrahydrofuran (3mL) was added dropwise and the
mixture was stirred at room temperature for 45 minutes
and at 7O0C for 18 hours. The cooled reaction mixture
was partitioned between ethyl acetate (2OmL) and water
(1OmL), the organic layer was separated, washed with
brine, dried over magnesium sulfate and concentrated
in vacuo. Purification of the residue by column
chromatography on silica gel, eluting with
pentane:ethyl acetate, 100:0 to 90:10, afforded the
title compound as a white solid in 49% yield, 470mg.
LRMS APCI m/z 385 [M+H] + Preparation 113: terf-Butyl
4-r(6-oxo-1,6-dihvdropyridin-2-yl)oxylpiperidine-1-car
boxylate The title compound was prepared from the
product of preparation 112, using the same method as
that described for preparation 17, in 96% yield. LRMS
APCI m/z 295 [M+H]+ Preparation 114: fert-Butyl 4-1(1
-methyl-6-oxo-1,6-dihvdropyridin-2-yl)oxyipiperidine-1
-carboxylateSodium hydride (60% dispersion in mineral
oil, 27mg, 1.12mmol) was added to a solution of the
product of preparation 113 (276mg, 0.93mmol) in
tetrahydrofuran (4mL) and the mixture was stirred for
30 minutes at room temperature. Methyl
p-toluenesulfonate (192mg, 1.03mmol) was then added
and the mixture was stirred for a 18 hours at room
temperature. Further methyl p-toluenesulfonate
(87.3mg, 0.47mmol) was added and the mixture was
stirred at room temperature for 72 hours. The reaction
mixture was concentrated in vacuo and the residue was
partitioned between ethyl acetate (1OmL) and water
(5ml_). The organic layer was separated, washed with
water and brine, dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by
column chromatography on silica gel, eluting with
dichloromethane:methanol, 100:0 to 97:3 afforded the
title compound in 59% yield, 170mg. LRMS APCI m/z 309
[M+H]+ Preparation 115:
1-Methyl-6-fpiperidin-4-yloxy)pyridin-2(1H)-one
hydrochloride The title compound was prepared from the
product of preparation 114, using the same method as
that described for preparation 50, as a solid in
quantitative yield. LRMS APCI m/z 209 [M+H]+
Preparation 116:
L/-(6-Methoxypyridin-3-yl)-4-r(1-methyl-6-oxo-1,6-dihv
dropyridin-2- yl)oxylpiperidine-1-carbothioa mide The
title compound was prepared from the product of
preparation 115 and 5-isothiocyanato-2-
methoxypyridine (J. Org. Chem. (1980), 45, 4219),
using the same method as that described for
preparation 35, in 50% yield. LRMS APCI m/z 375
[MH-H]+ Preparation 117:
1-r5-Methoxymethyl-4-(6-methoxy-pyridin-3-v0-4H-ri,2
ltriazol-3-yllpyrrolidi n-3-olThe title compound was
prepared from the product of preparation 102 and the
compound of preparation 5, using the same method as
that described for preparation 4. The crude compound
was triturated with pentane to afford the desired
product in 58% yield. LCMS m/z 306 [M+H]+ Preparation
118: 145-Methoxymethyl-4-(6-methoxy-pyridin-3-vO-4H-ri
,2,41triazol-3-vH-azetidin-3-o l The title compound
was prepared from the compound of preparation 6, using
the same method as that described for preparation 82,
in 68% yield. LRMS ESI m/z 292 [M+H]+ Example 1j_
5-{3-r3-(4-Fluorophenoxy)azetidin-1-yll-5-methyl-4//-1
.2.4-triazol-4-yl>-2- methoxypyridine Sodium hydride
(60% dispersion in mineral oil, 12mg, 0.3mmol) was
added to a solution of 4-fluorophenol (33mg, 0.3mmol)
in N,N-dimethylformamide (2mL) and the mixture was
stirred at room temperature until effervescence had
ceased. The product of preparation 4 (50mg, 0.15mmol)
was then added and the mixture was heated at 100 0C
for 40 hours. The cooled reaction mixture was then
partitioned between water and dichloromethane and the
organic layer was separated and concentrated in vacuo.
The residue was purified by column chromatography on
silica gel, eluting with dichloromethane:methanol,
100:0 to 95:5, to afford the title compound in 41%
yield, 21.8mg. 1H NMR(400MHz, CDCI3) d: 2.1 8(s, 3H),
3.91 (m, 2H), 3.99(s, 3H), 4.12(m, 2H), 4.84(m, 1H),
6.63(m, 2H), 6.91(m, 3H), 7.50(dd, 1H), 8.10(d, 1H);
LRMS ESI m/z 356 [M+H]+Examples 2 to 3 1 The following
compounds, of the general formula shown below, were
prepared using the same method to that described for
example 1, using either the product of preparation 4
(examples 2-14) or the product of preparation 6
(15-31) and commercially available phenols or
compounds known in the literature as outlined
below.Novel Salt Form of a Dopamine Agonist This
invention relates to a novel salt form of dopamine
agonist 5-[(2R,5S)-5-methyl-4-
propylmorpholin-2-yl]pyridin-2-amine (I): More
particularly, this invention relates to
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-(1S)-camphorsulfonate (di-S-camsylate) and to
processes for the preparation of, intermediates used
in the preparation of, compositions containing, and
the uses of this salt. According to the specification
of International Patent Application WO2004/052372 it
has been shown that the compound of formula (I) is a
selective D3 agonist, useful for the treatment and/or
prevention of sexual dysfunction, for example female
sexual dysfunction (FSD), in particular female sexual
arousal disorder (FSAD) and male sexual dysfunction,
in particular male erectile dysfunction (MED). Male
sexual dysfunction as referred to herein is meant to
include ejaculatory disorders such as premature
ejaculation, anorgasmia (inability to achieve orgasm)
or desire disorders such as hypoactive sexual desire
disorder (HSDD; lack of interest in sex). Female
sexual dysfunction as referred to herein is meant to
include hypoactive sexual desire disorder, sexual
arousal disorder, orgasmic disorders and sexual pain
disorders. This compound is also useful in treating
neuropsychiatric disorders and neurodegenerative
disorders. The free-base form of the compound
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine has a low melting point and is also
deliquescent. These properties make the compound an
undesirable choice for inclusion in a pharmaceutical
formulation. Remarkably, it has been found that
5-[(2ft,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate has the advantage of
possessing the required properties to enable it to be
formulated as a pharmaceutical. Namely, it is not
deliquescent, it has a high melting point, it is
non-hygroscopic, and it is crystalline in form.
Moreover,
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-S-camsylate monohydrate possesses the
following additional advantageous properties that make
it evenmore amenable to the conditions employed in the
commercial scale manufacture of a pharmaceutical drug
product, namely: It does not dehydrate after 3.5 hours
under conditions of 0% relative humidity (RH) at 3O0C.
Typically a pharmaceutical hydrate would be expected
to dehydrate within a few hours of exposure to 0% RH.
Furthermore, upon heating a sample of 5-[(2f?,5S)-5-
methyl-4-propylmorpholin-2-yl]pyridin-2-amine
di-S-camsylate monohydrate in a flow of 0% RH, the
dehydration event was observed at 850C. This is a much
higher temperature than would normally be expected for
a hydrated salt. Such kinetic stability is desirable
for allowing the compound to be successfully milled
prior to formulation. Many hydrates are not stable to
the harsh vacuum drying conditions required in the
isolation of a pharmaceutical drug product. However,
5-[(2R,5S)-5-methyl-4-
propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate
monohydrate would be stable in such a process as, upon
exposure to reduced partial pressure at 4O0C, the
hydrate remains down to 10mbar. The present invention
comprises the following embodiments: a)
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-S-camsylate: b) The compound according to a)
in the form of a monohydrate. c) The compound
according to b) having characteristic main peaks in
its powder X-ray diffraction pattern of 6.3, 12.7,
15.1, 16.3 and 25.6 degrees 2Q. d) The compound
according to a), b) or c) having an enantiomeric
excess of at least 80%. e) The compound according to
d) having an enantiomeric excess of at least 95%. f) A
pharmaceutical composition comprising
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-
yl]pyridin-2-amine di-S-camsylate and a
pharmaceutically acceptable diluent or carrier.g) A
pharmaceutical composition according to f), wherein
5-[(2R,5S)-5-methyl-4-
propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate is
in the form of a monohydrate. h) A process for the
preparation of
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate, comprising the
reaction of a compound of formula (X) with
(1S)-10-camphorsulfonic acid in a suitable solvent. i)
A process according to h) wherein the solvent is
acetone/water. j) A process according to i) wherein
the amount of water used is in the range of 0.7L to 1L
water per Kg of
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine. k) A process according to i) wherein the amount
of water used is in the range of 0.8L to 0.9L water
per Kg of
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
rnine. I) A compound of formula (VII) and
pharmaceutically acceptable salts and solvates
thereof. The compound of the invention can exist,
depending on the atmospheric conditions (temperature
and humidity), in 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' is
employed when said solvent is water. Accordingly, the
present invention additionally 



comprises the pharmaceutically acceptable solvates of
5-[(2f?,5S)-5-methyl-4-propylmorpholin-
2-yl]pyridin-2-amine di-S-camsylate and
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate.A currently accepted
classification system for organic hydrates is one that
defines isolated site, channel, or metal-ion
coordinated hydrates - see Polymorphism in
Pharmaceutical Solids by K. R. Morris (Ed. H. G.
Brittain, Marcel Dekker, 1995). Isolated site hydrates
are ones in which the water molecules are isolated
from direct contact with each other by intervening
organic molecules. In channel hydrates, the water
molecules lie in lattice channels where they are next
to other water molecules. In metal-ion coordinated
hydrates, the water molecules are bonded to the metal
ion. When the solvent or water is tightly bound, the
complex will have a well-defined stoichiometry
independent of humidity. When, however, the solvent or
water is weakly bound, as in channel solvates and
hygroscopic compounds, the water/solvent content will
be dependent on humidity and drying conditions. In
such cases, non-stoichiometry will be the norm. Also
included within the scope of the invention are
multi-component complexes (other than salts and
solvates) wherein the drug and at least one other
component are present in stoichiometric or
non-stoichiometric amounts. Complexes of this type
include clathrates (drughost inclusion complexes) and
co-crystals. The latter are typically defined as
crystalline complexes of neutral molecular
constituents which are bound together through
non-covalent interactions, but could also be a complex
of a neutral molecule with a salt. Co-crystals may be
prepared by melt crystallisation, by recrystallisation
from solvents, or by physically grinding the
components together - see Chem Commun, t7, 1889-1896,
by O. Almarsson and M. J. Zaworotko (2004). For a
general review of multi-component complexes, see J
Pharm Sci, 64 (8), 1269-1288, by Haleblian (August
1975). The invention also includes all polymorphs and
crystal habits of 5-[(2R,5S)-5-methyl-4-
propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate
and 5-[(2ft,5S)-5-methyl-4-
propylmorpholin-2-yl]pyridin-2-amine di-S-camsylate
monohydrate. The present invention includes all
pharmaceutically acceptable isotopically-labelled
compounds of
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate and its monohydrate, 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 which
predominates in nature. Examples of isotopes suitable
for inclusion in the compound of the invention include
isotopes of hydrogen, such as 2H and 3H, carbon, such
as 1 1C1 13C and 14C nitrogen, such as 13N and15N,
oxygen, such as 15O1 17O and 18O, and sulphur, such as
35S. Certain isotopically-labelled compounds of the
invention, 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-labeled compounds of
5-[(2/:?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2
-amine di-S-camsylate can generally be prepared by
conventional techniques known to those skilled in the
art or by processes analogous to those described in
the accompanying experimental using an appropriate
isotopically-labelled reagent in place of the
non-labelled 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.
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate may be prepared
according to the following scheme. Those skilled in
the art may be aware of other synthetic methods that
may be equally as practicable./ H2N' (IX) (VIII)
Scheme 1 2-Amino-5-bromopyridine is allowed to react
with (i) 2,5-hexanedione and p-toluenesulfonic acid,
under Dean-Stark conditions in a suitable solvent
(such as heptane), to give protected bromo-pyridine
(II). Bromo-pyridine (II) is then treated with (ii)
n-butyl lithium in a suitable solvent (such as
tertiary-buty\ methyl ether) at reduced temperature. A
solution of amide (III) is then added, to yield chloro
ketone (IV). This ketone is then converted to epoxide
(V) by (iii) reduction with a suitable reducing agent
(such as sodium borohydride), in a suitable solvent
(such as tetrahydrofuran); followed by treatment with
a suitable base (such as sodium hydroxide). Epoxide
(V) is subjected to (iv) nucleophilic attack with
(S)-(+)-2-amino-1-propanol (Vl) in a suitable solvent
(such as tetrahydrofuran) at elevated temperature to
give amine (VII).Amine (VII) is then converted to
compound (VIII) by (v) reductive alkylation with
propionaldehyde in the presence of a suitable reducing
agent (such as sodium triacetoxyborohydride). Compound
(VIII) is converted to compound (IX) by (vi)
deprotection with hydroxylamine in a suitable solvent
(such as ethanol), at elevated temperature. Compound
(X) is generated by (vii) cyclisation of compound (IX)
under acidic conditions. Finally,
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate (Xl), is generated by
(viii) reaction of compound (X) with (
1S)-IOcamphorsulfonic acid in a suitable solvent (such
as acetone/water), followed by crystallization of the
salt.
5-[(2R5S)-5-methyl-4-propylrnorpholin-2-yl]pyridin-2-a
mine di-S-camsylate and polymorphs and
pharmaceutically acceptable solvates thereof have
utility as a selective D3 agonist in the treatment of
disease states. Accordingly, in a first additional
embodiment, the present invention provides for the use
of 5-
[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-am
ine di-S-camsylate and polymorphs and pharmaceutically
acceptable solvates thereof, in medicine.
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-S-camsylate and polymorphs, and
pharmaceutically acceptable solvates thereof, may be
particularly suitable for treating female sexual
dysfunction, male erectile dysfunction, pain,
neurodegeneration, depression and psychiatric
disorders. Accordingly, in a second additional
embodiment, the present invention provides for the use
of
5-[(2R,5S)-5-rnethyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate and polymorphs, and
pharmaceutically acceptable solvates thereof, in the
manufacture of a medicament for the treatment and/or
prevention of sexual dysfunction; suitable conditions
including, female sexual dysfunction (FSD), in
particular female sexual arousal disorder (FSAD) and
male sexual dysfunction, in particular male erectile
dysfunction (MED). Male sexual dysfunction as referred
to herein is meant to include ejaculatory disorders
such as premature ejaculation, anorgasmia (inability
to achieve orgasm) or desire disorders such as
hypoactive sexual desire disorder (HSDD; lack of
interest in sex). Female sexual dysfunction as
referred to herein is meant to include hypoactive
sexual desire disorder, sexual arousal disorder,
orgasmic disorders and sexual pain disorders. In a
third additional embodiment, the present invention
provides for the use of 5-[(2f?,5S)-5-
methyl-4-propylmorpholin-2-yl]pyridin-2-amine
di-S-camsylate and polymorphs and_ _ 8
pharmaceutically acceptable solvates thereof, in the
preparation of a medicament for treating male erectile
dysfunction. In a fourth additional embodiment, the
present invention provides for the use of
5-[(2f?,5S)-5-
methyl-4-propylrnorpholin-2-yl]pyridin-2-amine
di-S-camsylate and polymorphs and pharmaceutically
acceptable solvates thereof, in the preparation of a
medicament for treating female sexual dysfunction, in
particular female sexual arousal disorder and
hypoactive sexual desire disorder. The salt of the
present invention may also have utility in the
treatment pf pain, particularly, but not limited to,
chronic nociceptive 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
activated by noxious stimuli via peripheral
transducing mechanisms (see Millan, 1999, Prog.
Neurobiol., 57, 1-164 for a review). These sensory
fibres are known as nociceptors and are
characteristically small diameter axons with slow
conduction velocities. Nociceptors encode the
intensity, duration and quality of noxious stimulus
and by virtue 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. Pain
may generally be classified as acute or chronic. Acute
pain begins suddenly and is short lived (usually in
twelve weeks or less). It is usually associated with a
specific cause such as a specific injury and is often
sharp and severe. It is the kind of pain that can
occur after specific injuries resulting from surgery,
dental work, a strain or a sprain. Acute pain does not
generally result in any persistent psychological
response. In contrast, chronic pain is long-term pain,
typically persisting for more than three months and
leading to significant psychological and emotional
problems. Common examples of chronic pain are
neuropathic pain (e.g. painful diabetic neuropathy,
postherpetic neuralgia), carpal tunnel syndrome, back
pain, headache, cancer pain, arthritic pain and
chronic post-surgical pain. When a substantial injury
occurs to body tissue, via disease or trauma, the
characteristics of nociceptor activation are altered
and there is sensitisation in the periphery, locally
around theinjury and centrally where the nociceptors
terminate. These effects lead to a hightened sensation
of pain. In acute pain these mechanisms can be useful,
in promoting protective behaviours which may better
enable repair processes to take place. The normal
expectation would be that sensitivity returns to
normal once the injury has healed. However, in many
chronic pain states, the hypersensitivity far outlasts
the healing process and is often due to nervous system
injury. This injury often leads to abnormalities in
sensory nerve fibres associated with maladaptation and
aberrant activity (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. Such symptoms
include: 1) spontaneous pain which may be dull,
burning, or stabbing; 2) exaggerated pain responses to
noxious stimuli (hyperalgesia); and 3) pain produced
by normally innocuous stimuli (allodynia - Meyer et
al., 1994, Textbook of Pain, 13- 44). Although
patients suffering from various forms of acute and
chronic pain may have similar symptoms, the underlying
mechanisms may be different and may, therefore,
require different treatment strategies. Pain can also
therefore be divided into a number of different
subtypes according to differing pathophysiology,
including nociceptive, inflammatory and neuropathic
pain. 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
activate neurons in 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 Adelta fibres transmit rapidly and
are responsible for sharp and stabbing pain
sensations, whilst unmyelinated C fibres transmit at a
slower rate and convey a dull or aching pain. Moderate
to severe acute nociceptive pain is a prominent
feature of pain from central nervous system trauma,
strains/sprains, burns, myocardial infarction and
acute pancreatitis, post-operative pain (pain
following any type of surgical procedure),
posttraumatic pain, renal colic, cancer pain and back
pain. Cancer pain may be chronic pain such as tumour
related pain (e.g. bone pain, headache, facial pain or
visceral pain) or pain associated with cancer therapy
.(e.g. postchemotherapy syndrome, chronic postsurgical
pain syndrome or post radiation syndrome). Cancer pain
may also occur in response to chemotherapy,
immunotherapy, hormonal therapy or radiotherapy. Back
pain may be due to herniated or ruptured
intervertebral discs or abnormalities of the lumber
facet joints, sacroiliac joints, paraspinal muscles or
the posteriorlongitudinal ligament. Back pain may
resolve naturally but in some patients, where it lasts
over 12 weeks, it becomes a chronic condition which
can be particularly debilitating. Neuropathic pain is
currently defined as pain initiated or caused by a
primary lesion or dysfunction in the nervous system.
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, peripheral neuropathy, diabetic
neuropathy, post herpetic neuralgia, trigeminal
neuralgia, back pain, cancer neuropathy, HIV
neuropathy, phantom limb pain, carpal tunnel syndrome,
central post-stroke pain and pain associated with
chronic alcoholism, hypothyroidism, uremia, multiple
sclerosis, spinal cord injury, Parkinson's disease,
epilepsy and vitamin deficiency. 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
patient's 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, and paroxysmal or 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 results in
swelling and pain (Levine and Taiwo, 1994, Textbook of
Pain, 45-56). Arthritic pain is the most common
inflammatory pain. 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 rheumatoid
arthritis 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 osteoarthritis seek
medical attention because of the associated pain.
Arthritis has a significant impact on psychosocial and
physical function and is known to be the leading cause
of disability in later life. Ankylosing spondylitis is
also a rheumatic disease that causes arthritis of the
spine and sacroiliac joints. It varies from
intermittent episodes of back pain that
occurthroughout life to a severe chronic disease that
attacks the spine, peripheral joints and other body
organs. Another type of inflammatory pain is visceral
pain which includes pain associated with inflammatory
bowel disease (IBD). Visceral pain is pain associated
with the viscera, which encompass 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 that cause pain include functional bowel
disorder (FBD) and inflammatory bowel disease (IBD).
These Gl disorders include a wide range of disease
states that are currently only moderately controlled,
including, in respect of FBD, gastro-esophageal
reflux, dyspepsia, irritable bowel syndrome (IBS) and
functional abdominal pain syndrome (FAPS), and, in
respect of IBD, Crohn's disease, ileitis and
ulcerative colitis, all of which regularly produce
visceral pain. Other types of visceral pain include
the pain associated with dysmenorrhea, cystitis and
pancreatitis and pelvic pain. 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 and cancer pain have both nociceptive and
neuropathic components. Other types of pain include:
pain resulting from musculoskeletal disorders,
including myalgia, fibromyalgia, spondylitis,
sero-negative (non-rheumatoid) arthropathies,
non-articular rheumatism, dystrophinopathy,
glycogenosis, polymyositis and pyomyositis; heart and
vascular pain, including pain caused by angina,
myocardial infarction, mitral stenosis, pericarditis,
Raynaud's phenomenon, scleredoma and skeletal muscle
ischemia; head pain, such as migraine (including
migraine with aura and migraine without aura), cluster
headache, tension-type headache mixed headache and
headache associated with vascular disorders; and
orofacial pain, including dental pain, otic pain,
burning mouth syndrome and temporomandibular
myofascial pain. Accordingly, in a fifth additional
preferred embodiment, the present invention may also
provide for the use of
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-S-camsylate and polymorphs and
pharmaceutically acceptable solvates thereof, in the
preparation of a medicament for the treatment or
prevention of pain. Furthermore the present invention
mayalso provide for the use of
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-Scamsylate and polymorphs and
pharmaceutically acceptable solvates thereof, in the
preparation of a medicament for the treatment or
prevention of chronic nociceptive pain. In a sixth
additional preferred embodiment, the present invention
may also provide for the use of
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate and polymorphs and
pharmaceutically acceptable solvates thereof, in the
preparation of a medicament for treating
neuropsychiatric disorders or neurodegenerative
disorders; suitable conditions may include
hypertension, neurodegeneration, psychiatric
disorders, depression (e.g. depression in cancer
patients, depression in Parkinson's patients,
postmyocardial infarction depression, subsyndromal
symptomatic depression, depression in infertile women,
major depression, child abuse induced depression, post
partum depression and grumpy old man syndrome), 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; trichotillomania, kleptomania,
attention deficit hyperactivity disorder (ADHD);
behavioral disturbances associated with mental
retardation, autistic disorder; borderline personality
disorder; avoidant personality 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,
obsessivecompulsive disorder, stress disorders
including post-traumatic stress disorder and acute
stress disorder, and generalized anxiety disorders;
emotional lability, pathological crying; 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; eating disorders (e.g.
anorexia nervosa and bulimia nervosa), obesity;
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,
neuroleptic-induced tardive dyskinesia
andmedication-induced postural tremour; chemical
dependencies and addictions (e.g., dependencies on, or
addictions to, alcohol, heroin, cocaine,
benzodiazepines, nicotine, or phenobarbitol) and
behavioral addictions such as an addiction to
gambling; and ocular disorders such as glaucoma and
ischemic retinopathy; Restless Leg Syndrome,
Huntington's disease, Multiple Sclerosis, mild
cognitive impairment, Down's syndrome, stroke,
Hereditary Cerebral Hemorrhage with Amyloidosis of the
Dutch-Type, cerebral amyloid angiopathy, delirium,
dementia, age-related cognitive decline (ARCD), 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, dementias of mixed vascular and degenerative
origin, dementia associated with Parkinson's disease,
dementia associated with progressive supranuclear
palsy, dementia associated with cortical basal
degeneration, multi-infarct dementia, alcoholic
dementia or other drug-related dementia, dementia
associated with intracranial tumors or cerebral
trauma, dementia associated with Huntington's disease,
Pick's disease, Creutzfeldt-Jakob disease, HIV or
AIDS-related dementia, diffuse Lewy body type of
Alzheimer's disease, frontotemporal dementias with
parkinsonism (FTDP), head trauma, spinal cord injury,
demyelinating diseases of the nervous system,
peripheral neuropathy, pain, cerebral amyloid
angiopathy, amyotrophic lateral sclerosis, multiple
sclerosis, dyskinesia associated with dopamine agonist
therapy, mental retardation, learning disorders,
including reading disorder, mathematics disorder, or a
disorder of written expression; age-related cognitive
decline, amnesic disorders, neuroleptic-induced
parkinsonism, tardive dyskinesias, and acute and
chronic neurodegenerative disorders; premenstrual
syndrome, fibromyalgia syndrome, stress incontinence,
endocrine disorders (e.g. hyperprolactinaemia),
vasospasm (particularly in the cerebral vasculature),
cerebellar ataxia, gastrointestinal tract disorders
(involving changes in motility and secretion), cluster
headache, migraine, pain, chronic paroxysmal
hemicrania, headache (associated with vascular
disorders), sleeping disorder (cataplexy) and shock.
In a further embodiment, the present invention
additionally includes the uses recited above wherein
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-S-camsylate is in the form of a monohydrate. 



Activity at the dopamine D3 receptor may be determined
using the methods described in WO 2004/052372, which
is incorporated herein by reference. Using this assay,
5-[(2f?,5S)-5-
methyl-4-propylmorpholin-2-yl]pyridin-2-amine
di-S-camsylate monohydrate has a functional potency at
D3 receptor expressed as an EC50, of 2 1nM and 476
fold selectivity for D3 over D2. Selectivity is
calculated as the D2 EC50 value divided by the D3 EC50
value.Suitable assays for determining the utility of
the compounds of the invention in various pain
conditions are described below: Neuropathic pain The
activity of a compound in the treatment of neuropathic
pain may be measured according to the following test
protocol. Animals: Male Sprague Dawley rats are housed
in groups. All animals are kept under a 12h light/dark
cycle (lights on at 07h OOmin) with food and water ad
libitum. All experiments were carried out by an
observer blind to the treatments and in accordance
with the Home Office Animals (Scientific Procedures)
Act 1986. Chronic constriction injury (CCI) rat model
of neuropathic pain The CCI of sciatic nerve was
performed as previously described by Bennett and Xie
(Bennett GJ Xie YK. A peripheral mononeuropathy in rat
that produces disorders of pain sensation like those
seen in man. Pain:33:87-107, 1988). Animals were
anaesthetised with a 2% isofluorane/02 mixture. The
right hind thigh was shaved and swabbed with 1%
iodine. Animals were then transferred to a
homeothermic blanket for the duration of the procedure
and anaesthesia maintained during surgery via a nose
cone. The skin was cut along the line of the
thighbone. The common sciatic nerve was exposed at the
middle of the thigh by blunt dissection through biceps
femoris. About 7mm of nerve was freed proximal to the
sciatic trifurcation, by inserting forceps under the
nerve and the nerve gently lifted out of the thigh.
Suture was pulled under the nerve using forceps and
tied in a simple knot until slight resistance was felt
and then double knotted. The procedure was repeated
until 4 ligatures (4-0 silk) were tied loosely around
the nerve with approx 1mm spacing. The incision was
closed in layers and the wound treated with topical
antibiotics. Streptozocin (STZ)-induced diabetes
neuropathy in the rat Diabetes was induced by a single
intraperitoneal injection of streptozotocin (50mg/kg)
freshly dissolved in 0.9% sterile saline.
Streptozotocin injection induces a reproducible
mechanical allodynia within 3 weeks, lasting for at
least 7 weeks (Chen SR and Pan HL. Hypersensitivity of
Spinothalamic Tract Neurons Associated With Diabetic
Neuropathic Pain in Rats. J Neurophysiol 87:
2726-2733, 2002). Assessment of static and dynamic
allodvniaStatic allodvnia. Animals were habituated to
wire bottom test cages prior to the assessment of
allodynia. Static allodynia was evaluated by
application of von Frey hairs (Stoelting, Wood Dale,
Illinois, USA.) in ascending order of force (0.6, 1,
1.4, 2, 4 , 6, 8, 10, 15 and 26 grams) to the plantar
surface of hind paws. Each von Frey hair was applied
to the paw for a maximum of 6 sec, or until a
withdrawal response occurred. Once a withdrawal
response to a von Frey hair was established, the paw
was re-tested, starting with the filament below the
one that produced a withdrawal, and subsequently with
the remaining filaments in descending force sequence
until no withdrawal occurred. The highest force of 26g
lifted the paw as well as eliciting a response, thus
represented the cut off point. Each animal had both
hind paws tested in this manner. The lowest amount of
force required to elicit a response was recorded as
paw withdrawal threshold (PWT) in grams. Static
allodynia was defined as present if animals responded
to a stimulus of, or less than, 4g, which is innocuous
in naive rats (Field MJ, Bramwell S, Hughes J, Singh
L. Detection of static and dynamic components of
mechanical allodynia in rat models of neuropathic
pain: are they signalled by distinct primary sensory
neurones? Pain,1999;83:303- 11). Dynamic allodvnia
Dynamic allodynia was assessed by lightly stroking the
plantar surface of the hind paw with a cotton bud. To
avoid recording general motor activity, care was taken
to perform this procedure in fully habituated rats
that were not active. At least two measurements were
taken at each time point, the mean of which
represented the paw withdrawal latency (PWL). If no
reaction was exhibited within 15 sec the procedure was
terminated and animals were assigned this withdrawal
time. A pain withdrawal response was often accompanied
with repeated flinching or licking of the paw. Dynamic
allodynia was considered to be present if animals
responded to the cotton stimulus within 8 sec of
commencing stroking (Field et al, 1999). Nociceptive
pain The activity of a compound in the treatment of
nociceptive pain may be measured according to the
following test protocols. Hotplate Experimental
Procedure: Male Sprague Dawley rats are placed on a
hot plate (Ugo Basile, Italy) maintained at 55  50C.
The time between placement of the animal on the hot
plate and occurrence of either licking of fore or hind
paw, shaking or jumping off the surface ismeasured.
Baseline measurements will be made and animals
reassessed following drug administration. The cut off
time for hot plate latencies is set at 20 seconds to
prevent tissue damage. Ovariohysterectomy (OVX)
Experimental Procedure: Female Sprague Dawley rats are
placed into an anaesthetic chamber and anaesthetised
with a 2% isofluorane / O2 mixture. During surgery,
anaesthesia is maintained via a nose cone. OVX is
performed via a midline incision (2cm in length) in
the linea alba, whilst the animal is on a heat
blanket. The ovarian ligaments and cervix are ligated
with 5-0 silk, using a single clamp technique. The
ovaries and uterus are then removed. The abdominal
wall is closed using 4 simple interrupted sutures and
the skin closed using 4 wound clips. Immediately after
surgery animals are placed in individual plexiglass
chambers. Once the animal has recovered from the
anaesthetic the abdominal body postures are recorded
in 30 min bins at various time points. Postures scored
are humpback position, contraction of the muscle of
the abdomen associated with inward movements of the
hind limb, stretching of the body and squashing of the
lower abdomen against the floor. Each of these
behaviours is scored as one posture. Brennan
Experimental Procedure: Male Sprague Dawley rats are
placed into an anaesthetic chamber and anaesthetised
with a 2% isofluorane / O2 mixture. During surgery,
anaesthesia is maintained via a nose cone. The plantar
aspect of the right hind paw is cleaned with 50%
ethanol. A 1cm long longitudinal incision is made with
a number 11 blade through the skin and fascia of the
plantar aspect of the foot, starting 0.5cm from the
proximal edge of the heel and extending toward the
toes. The plantaris muscle is elevated using forceps
and incised longitudinally, the muscle origin and
insertion remain intact. After haemostasis with gentle
pressure, the skin is closed with two simple sutures
of braided silk. Mono-lodoacetate (MIA)-induced OA
model Male 6 weeks-old Sprague-Dawley (SD Japan SLC or
Charles River Japan) rats are anesthetized with
pentobarbital. Injection site is shaved and cleaned
with 70% ethanol. 25 ml of MIA solution or saline is
injected in the right knee joint using a 29G needle.
7, 14, 19 and 20 days after the MIA injection, train
rats to measure the weight bearing (WB) without their
stress. 2 1 days after the MIA injection, the WB on
two of each hind paw is measured and the WBdeficit is
calculated as in 10.2. Define the WB deficit value as
"pre value". Arrange for experimental group evenly in
consideration of pre value and prepre value. After the
administration of test compounds or vehicle, the WB on
two of each hind paw was measured. Cancer pain model
These experiments used adult male C3H/HeN mice (Nihon
SLC, Shizuoka, Japan). The mice were housed in
accordance with National Institutes of Health
guidelines in a vivarium maintained at 22 0C with a
12-hour alternating light-dark cycle, and were given
food and water ad libitum. The sarcoma injection
protocol used has been described. After induction of
general anesthesia with an inhalation of isofluran
(2%), a superficial incision was made in the skin
overlying the patella, using Mora scissors. The
patellar ligament was then cut, exposing the condyles
of the distal femur. A 30-gauge needle was inserted at
the level of the intercondylar notch and into the
medullary canal to create an initial core pathway.
After the initial core was made, a 29-gauge needle was
used to make the final pathway into the bone. A 0.5-mm
depression was then made using a half-round bur in a
pneumatic dental high speed handpiece, to serve as
mechanical retention for the dental resin plug. Then,
20 ml a-minimum essential media (Sigma; sham
injection) or 20 ml media containing 1 x10 5 2472
osteolytic sarcoma cells (American Type Culture
Collection, Rockville, Maryland; sarcoma injection)
was injected using a 29-gauge needle and a .25 cc
syringe. To prevent leakage of cells outside the bone,
the injection site was closed with dental resin,
followed by copious irrigation with filtered water.
Wound closure was achieved using auto wound clips
(Becton Dickinson, San Jose, California). Wound clips
were removed at day 5 to prevent interference with
behavioral testing. Assessment of static and dynamic
allodynia Static allodvnia. Procedure as described
above for neuropathic pain. Dynamic allodvnia
Procedure as described above for neuropathic pain.
Radiant heat paw withdrawalExperimental procedure:
Thermal paw withdrawal is assessed using the rat
plantar test (Ugo Basile, Italy) following a modified
method of Hargreaves et al., 1988. Rats are habituated
to the apparatus that consists of three individual
perspex boxes on an elevated glass table. A mobile
radiant heat source is located under the table and
focused onto the hind paw and paw withdrawal latencies
(PWL) are recorded. There is an automatic cut off
point of 22.5 s to prevent tissue damage. PWL are
taken 2-3 times for both hind paws of each animal, the
mean of which represents baselines for right and left
hind paws. The apparatus is calibrated to give a PWL
of approximately 10 s. Weight bearing Experimental
procedure: Animals are examined for hypersensitivity
in the weight-bearing test, using an "incapacitance
tester" (Linton Instruments, Diss, Norfolk, U.K.).
Rats were positioned with their fore limbs up on a
perspex slope and hind limb weight distribution was
measured via force transducers under each of the hind
paws. Each animal is placed in the apparatus and the
weight load exerted by the hind paws is noted. The
difference in weight bearing is calculated by
subtracting the ipsilateral (injured) paw from the
contralateral paw (normal) and this constitutes the
raw data. Inflammatory pain The activity of compound
in the treatment of inflammatory pain may be measured
according to the following test protocol. CFA-induced
weight bearing deficits in rats Male 7-week-old SD
rats are fasted overnight. CFA (300 mg of
Mycobacterium Tuberculosis H37 RA (Difco Laboratories)
in 100 mL of liquid paraffin (Wako)) is 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 are measured as an index
of pain by using Linton Incapacitance tester (Linton
Instrumentation, UK). The test compound suspended in
0.1% MC (Wako) is administered orally in a volume of 1
mL per 100 g body weight. Each animal is placed in the
apparatus and the weight load exerted by the hind paws
is measured before, 1, 2 and 4 hours after drug
administration. Carrageenin-induced mechanical
hyperalgesia in ratsMale 4-week-old SD rats are fasted
overnight. Hyperalgesia is induced by intraplantar
injection of Lambda-carrageenin (0.1 ml of 1% w/v
solution in saline, Zushikagaku). The test compound
(1ml of 0.1% methylcellulose/100g body weight) is
given orally at 5.5 hours after the carrageenin
injection. The paw withdrawal threshold (gram) is
measured by analgesimeter (Ugo Basile) at 3.5, 4.5,
6.5 and 7.5 hours after the carrageenin injection.
(Randall L.O. & Selitto I.J., Arch. Int. Pharmacodyn.
111, 409-419, 1957) Carraaeenan-lnduced Thermal
Hyperalgesia (CITH) in the Rat Thermal hyperalgesia
was assessed using the rat plantar test (Ugo Basile,
Comedo, Italy), according to a method modified by
Hargreaves et al. (1988). Briefly, rats were
habituated to the apparatus that consisted of three
individual Perspex boxes on a glass table. A mobile
radiant heat source was located under the table and
focused onto the desired paw. Paw withdrawal latencies
(PWLs) were recorded three times for both hind paws of
each animal, the mean of which represented baseline
for left and right hind paws. The apparatus was
calibrated to give a PWL of approximately 10 s in
naive rats. To prevent tissue damage of the plantar
zone, a 22.5 sec cut-off was observed. Lambda
carrageenan was injected intraplantarly (100 ml , 20
mg/ml) the right hind paw and baseline recordings of
PWT were taken 2 hr post administration. Visceral pain
The activity of a compound in the treatment of
visceral pain may be measured according to the
following test protocols. Several models are available
to determine if a compound is effective in treating
disorders of the viscera. These models include a LPS
model (Eutamene H et al, J Pharmacol Exp Ther 2000 295
(1):162-7), a TNBS model (Diop L. et al,
Gastroenterology 1999, 116, 4(2): A986), a IBD model
(Clemett D1 Markham A, Drugs 2000 Apr;59(4):929-56), a
pancreatic pain model (IsIa AM, Hosp Med 2000 Jun;
61(6):386-9) and a visceral non digestive pain model
(Boucher M et al, J Urol 2000 Jul;164(1):203-8).
TNBS-induced chronic visceral allodynia in rats In
this experimental model of colonic distension in awake
rats, previous injection of trinitrobenzenesulfonic
acid (TNBS) into the proximal colon lowered the
visceral pain threshold.Materials and methods: Male
Sprague-Dawley rats are used. The animals are housed 3
per cage in a regulated environment (20  10C, 50  5 %
humidity, with light 8:00 am to 8:00 pm). At day 0,
under anesthesia (ketamine 80 mg/kg /.p.; acepromazine
12 mg/kg Lp.), the injection of TNBS (50 mg/kg in
ethanol 30 %), or saline ( 1.5 ml/kg) for control
rats, is performed into the proximal colon wall ( 1 cm
from the cecum). After the surgery, animals are
individually housed in polypropylene cages and kept in
a regulated environment (20  10C, 50  5 % humidity,
with light 8:00 a.m. to 8:00 p.m.) during 7 days. At
day 7 after TNBS adminis tration, a balloon (5-6 cm
length) is inserted by anus, and kept in position (tip
of balloon 5 cm from the anus) by taping the catheter
to the base of the tail. Oral administration of the
test compound is performed 1 h before the colonic
distension cycle: the balloon is progressively
inflated by steps of 5 mm Hg (0.667 kPa), from 0 to 75
mm Hg, each step of inflation lasting 30 s. Each cycle
of colonic distension is controlled by a standard
barostat. The threshold (mm Hg) corresponds to the
pressure which produced the first abdominal
contraction, and the cycle of distension is then
discontinued. The colonic threshold is determined
after performance of four cycles of distension on the
same animal. LPS-induced rectal hypersensitivity in
rats Intraperitoneal injection of bacterial
lipo-polysaccharide (LPS) has been shown to induce
rectal hyperalgesia in awake rats. Materials and
methods: Animals are surgically prepared for
electromyography: rats are anaesthetized by
intraperitoneal injection of acepromazine (0.6 mg/kg)
and ketamine (120 mg/kg). Three groups of three
electrodes are implanted in the abdominal external
oblique musculature, just superior to the inguinal
ligament. Electrodes are exteriorized on the back of
the neck and protected by a glass tube attached to the
skin. Animals are individually housed in polypropylene
cages and kept in a temperature-controlled room (21
0C). Food (UAR pellets, Epinay, France) and water are
provided ad libitum. Electromyographic recordings
begin five days after surgery. The electrical activity
of abdominal striated muscles is recorded with an
electroencephalograph machine (Mini VIII Alvar, Paris,
France) using a short time constant (0.03 s) to remove
low-frequency signals (< 3 Hz) and a paper speed of
3.6 cm/min. Spike bursts are recorded as an index of
abdominal contractions. Distension procedure: Rats are
placed in plastic tunnels (6 cm diameter x 25 cm
long), where they cannot move, escape, or turn around,
in order to prevent damage to the balloon. Animals are
accustomed to this procedure for four days before
rectal distension in order to minimizestress reactions
during experiments. The balloon used for distension is
an arterial embolectomy catheter (Fogarty, Edwards
Laboratories Inc.). Rectal distension is performed by
insertion of the balloon (2 mm diameter x 2 cm long)
into the rectum, at 1 cm from the anus, and catheter
is fixed at the base of the tail. It is inflated
progressively with tepid water by steps of 0.4 ml,
from 0 to 1.2 ml, each step of inflation lasting 5
min. To detect possible leakage, the volume of water
introduced in the balloon is checked by complete
removal with a syringe at the end of the distension
period. The compound of the invention may be
administered alone or in combination with one or more
other drugs. Generally, it 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 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. Suitable auxiliary
active agents that may be used in combination with the
compound of the present invention include: 1)
Naturally occurring or synthetic prostaglandins or
esters thereof. Suitable prostaglandins for use herein
include compounds such as alprostadil, prostaglandin
E1 prostaglandin E0, 13, 14 - dihydroprosta glandin
E1, prostaglandin E2,eprostinol, natural synthetic and
semi-synthetic prostaglandins and derivatives thereof
including those described in WO-00033825 and/or US
6,037,346 issued on 14th March 2000 all incorporated
herein by reference, PGE0, PGE1, PGA1, PGB1, PGF1 a,
19-hydroxy PGA1, 19-hydroxy - PGB1, PGE2, PGB2,
19-hydroxy-PGA 2, 19-hydroxy-PGB 2, PGE3a, carboprost
tromethamine dinoprost, tromethamine, dinoprostone,
lipoprost, gemeprost, metenoprost, sulprostune,
tiaprost and moxisylate; 2) a - adrenergic receptor
antagonist compounds also known as a - adrenoceptors
or a- receptors or a-blockers. Suitable compounds for
use herein include: the a-adrenergic receptor blockers
as described in PCT application WO99/30697 published
on 14th June 1998, the disclosures of which relating
to a-adrenergic receptors are incorporated herein by
reference and include, selective ^-adrenoceptor or
a2-adrenoceptor blockers and non-selective
adrenoceptor blockers, suitable ^-adrenoceptor
blockers include: phentolamine, phentolamine mesylate,
trazodone, alfuzosin, indoramin, naftopidil,
tamsulosin, dapiprazole, phenoxybenzamine, idazoxan,
efaraxan, yohimbine, rauwolfa alkaloids, Recordati
15/2739, SNAP 1069, SNAP 5089, RS17053, SL
89.0591,doxazosin, terazosin, abanoquil and prazosin;
a2-blocker blockers from US 6,037,346 [14th March
2000] dibenamine, tolazoline, trimazosin and
dibenarnine; a-adrenergic receptors as described in US
patents: 4,188,390; 4,026,894; 3,51 1,836; 4,315,007;
3,527,761; 3,997,666; 2,503,059; 4,703,063; 3,381
,009; 4,252,721 and 2,599,000 each of which is
incorporated herein by reference; a2-Adrenoceptor
blockers include: clonidine, papaverine, papaverine
hydrochloride, optionally in the presence of a
cariotonic agent such as pirxamine; 3) NO-donor
(NO-agonist) compounds. Suitable NO-donor compounds
for use herein include organic nitrates, such as mono-
di or tri-nitrates or organic nitrate esters including
glyceryl trinitrate (also known as nitroglycerin),
isosorbide 5-mononitrate, isosorbide dinitrate,
pentaerythritol tetranitrate, erythrityl tetranitrate,
sodium nitroprusside (SNP), 3-morpholinosydnonimine
molsidomine, S-nitroso- N-acetyl penicilliamine (SNAP)
S-nitroso-N-glutathione (SNO-GLU), N-hydroxy -
L-arginine, amylnitrate, linsidomine, linsidomine
chlorohydrate, (SIN-1) S-nitroso - N-cysteine,
diazenium diolates.(NONOates), 1,5-pentanedinitrate,
L-arginene, ginseng, zizphi fructus, molsidomine, Re -
2047, nitrosylated maxisylyte derivatives such as
NMI-678- 11 and NMI-937 as described in published PCT
application WO 0012075; 4) Potassium channel openers
or modulators. Suitable potassium channel
openers/modulators for use herein include nicorandil,
cromokalim, levcromakalim, lemakalim, pinacidil,
cliazoxide, minoxidil, charybdotoxin, glyburide,
4-amini pyridine, BaCI2; 5) Vasodilator agents.
Suitable vasodilator agents for use herein include
nimodepine, pinacidil, cyclandelate, isoxsuprine,
chloroprumazine, , Rec 15/2739, trazodone; 6)
Thromboxane A2 agonists; 7) CNS active agents; 8)
Ergot alkoloids; Suitable ergot alkaloids are
described in US patent 6,037,346 issued on 14th March
2000 and include acetergamine, brazergoline,
bromerguride, cianergoline, delorgotrile, disulergine,
ergonovine maleate, ergotamine tartrate, etisulergine,
lergotrile, lysergide, mesulergine, metergoline,
metergotamine, nicergoline, pergolide, propisergide,
proterguride and terguride;9) Compounds which modulate
the action of natruretic factors in particular atrial
naturetic factor (also known as atrial naturetic
peptide), B type and C type naturetic factors such as
inhibitors or neutral endopeptidase; 10) Compounds
which inhibit angiotensin-converting enzyme such as
enapril, and combined inhibitors of
angiotensin-converting enzyme and neutral
endopeptidase such as omapatrilat. 11) Angiotensin
receptor antagonists such as losartan; 12) Substrates
for NO-synthase, such as L-arginine; 13) Calcium
channel blockers such as amlodipine; 14) Antagonists
of endothelin receptors and inhibitors or
endothelin-converting enzyme; 15) Cholesterol lowering
agents such as statins (e.g. atorvastatin/ Lipitor-
trade mark) and fibrates; 16) Antiplatelet and
antithrombotic agents, e.g. tPA, uPA, warfarin,
hirudin and other thrombin inhibitors, heparin,
thromboplastin activating factor inhibitors; 17)
Insulin sensitising agents such as rezulin and
hypoglycaemic agents such as glipizide; 18)
Acetylcholinesterase inhibitors such as donezipil; 19)
Steroidal or non-steroidal anti-inflammatory agents;
20) Estrogen receptor modulators and/or estrogen
agonists and/or estrogen antagonists, preferably
raloxifene or lasofoxifene,
(-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-
phenyl]-5,6,7,8-tetrahydronaphthalene-2-ol and
pharmaceutically acceptable salts thereof the
preparation of which is detailed in WO 96/21656; 21) A
PDE inhibitor, more particularly a PDE 2, 3, 4, 5, 7
or 8 inhibitor, preferably PDE2 or 



PDE5 inhibitor and most preferably a PDE5 inhibitor
(see hereinafter), said inhibitors preferably having
an IC50 against the respective enzyme of less than
10OnM (with theproviso that PDE 3 and 4 inhibitors are
only administered topically or by injection to the
penis); 22) Vasoactive intestinal protein (VIP), VIP
mimetic, VIP analogue, more particularly mediated by
one or more of the VIP receptor subtypes VPAC1.VPAC or
PACAP (pituitory adenylate cyclase activating
peptide), one or more of a VIP receptor agonist or a
VIP analogue (e.g. Ro-125-1553) or a VIP fragment, one
or more of a a-adrenoceptor antagonist with VIP
combination (e.g. Invicorp, Aviptadil); 23) A
melanocortin receptor (particularly of the MC3 or MC4
subtype) agonist or modulator or melanocortin
enhancer, such as melanotan II, PT-14, PT-141 or
compounds claimed in WO-09964002, WO-00074679,
WO-09955679, WO-001 05401, WO-00058361 , WO- 001
14879, WO-001 131 12, WO-09954358; 24) A serotonin
receptor agonist, antagonist or modulator, more
particularly agonists, antagonists or modulators for
5HT1A (including VML 670), 5HT2A, 5HT2C, 5HT3 and/or
5HT6 receptors, including those described in
WO-09902159, WO-00002550 and/or WO-00028993; 25) A
testosterone replacement agent (including
dehydroandrostendione), testosternone (Tostrelle),
dihydrotestosterone or a testosterone implant; 26)
Estrogen, estrogen and medroxyprogesterone or
medroxyprogesterone acetate (MPA) (i.e. as a
combination), or estrogen and methyl testosterone
hormone replacement therapy agent (e.g. HRT especially
Premarin, Cenestin, Oestrofeminal, Equin, Estrace,
Estrofem, Elleste Solo, Estring, Eastraderm TTS,
Eastraderm Matrix, Dermestril, Premphase, Preempro,
Prempak, Premique, Estratest, Estratest HS, Tibolone);
27) A modulator of transporters for noradrenaline,
dopamine and/or serotonin, such as bupropion,
GW-320659; 28) A purinergic receptor agonist and/or
modulator; 29) A neurokinin (NK) receptor antagonist,
including those described in WO-09964008; 30) An
opioid receptor agonist, antagonist or modulator,
preferably agonists for the ORL-1 receptor;31) An
agonist, antagonist or modulator for oxytocin
receptors, preferably a selective oxytocin agonist or
modulator; 32) Modulators of cannabinoid receptors;
33) A SEP inhibitor (SEPi), for instance a SEPi having
an IC50 at less than 100 nanomolar, more preferably,
at less than 50 nanomolar. Preferably, the SEP
inhibitors according to the present invention have
greater than 30-fold, more preferably greater than
50-fold selectivity for SEP over neutral endopeptidase
NEP EC 3.4.24.1 1 and angiotensin converting enzyme
(ACE). Preferably the SEPi also has a greater than
100-fold selectivity over eridothelin converting
enzyme (ECE). 34) An antagonist or modulator for the
NPY (particularly Y 1 and Y5 subtype) receptor. 35) A
Sex Hormone Binding Globulin antagonist or modulator
that inhibits estrogens and/or androgens from being
bound. 36) An arginase Il inhibitor, 37) An agonist,
antagonist or modulator for vassopressin receptors,
preferably selective for the V 1a receptor 38) A PDE5
Inhibitor. Suitable PDE5 inhibitors include:
5-[2-ethoxy-5-(4-methyl-1
-piperazinylsulphonyl)phenyl]-1 -methyl-3-n-propyl-1
,6- dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one
(sildenafil), particularly sildenafil citrate; (6R,
12aR)-2,3,6,7,
12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl)
- pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione
(IC-351 or tadalafil);
2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phe
nyl]-5-methyl-7-propyl-3Himidazo[ 5,1-f][1
,2,4]triazin-4-one (vardenafil);
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-
2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo[4,3-c
f]pyrimidin-7-one; 5-(5-Acetyl-2-
propoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyl-3-azetidin
yl)-2,6-dihydro-7H-pyrazolo[4,3- d]pyrimidin-7-one;
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-
3-yl]-3-ethyl-2-
[2-methoxyethyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimid
in-7-one; 4-[(3-chloro-4-
methoxybenzyl)amino]-2-[(2S)-2-(hydroxymethyl)pyrrolid
in-1-yl]-N-(pyrimidin-2-ylmethyl)pyrimidine-5-carboxam
ide (TA-1790); 3-(1 -methyl-y-oxo-S-propyl- J-dihydro-
1H-pyrazolo[4,3-d]pyrimidin-5-yl)-N-[2-(1-methylpyrrol
idin-2-yl)ethyl]-4- propoxybenzenesulfonamide (DA
8159) and pharmaceutically acceptable salts thereof.
39) A selective dopamine D4 receptor agonist such as
2-[(4-pyridin-2-ylpiperazin-1- yl)methyl]-1
H-benzimidazole (ABT724). 40) One or more selective
serotonin reuptake inhibitors (SSRIs) such as
dapoxetine, paroxetine,
3-[(dimethylamino)methyl]-4-[4-
(methylsulfanyl)phenoxy]benzenesulfonamide (Example
28, WO 0172687), 3-
[(dimethylamino)methyl]-4-[3-methyl-4-(methylsulfanyl)
phenoxy] benzenesulfonamide (Example 12, WO 0218333),
L/-methyl-L/-({3-[3-methyl-4-(methylsulfanyl)phenoxy]-
4- pyridinyl}methyl)amine (Example 38, PCT Application
no PCT/IB02/01032). 41) one or more NEP inhibitors,
preferably wherein said NEP is EC 3.4.24.1 1 and more
preferably wherein said NEP inhibitor is a selective
inhibitor for EC 3.4.24.1 1, more preferably a
selective NEP inhibitor is a selective inhibitor for
EC 3.4.24.1 1, which has an IC50 of less than 10OnM
(e.g. ompatrilat, sampatrilat), suitable NEP inhibitor
compounds are described in EP-A-1097719; IC50 values
against NEP and ACE may be determined using methods
described in published patent application EP1097719-A1
, paragraphs [0368] to [0376]; 42) Melanocortin
receptor agonists (e.g. Melanotan Il and PT141) and
selective MC3 and MC4 agonists (e.g.THIQ). 43) Mono
amine transport inhibitors, such as Noradrenaline
(norepinephrine) Re-uptake Inhibitors (NRIs),
including selective NRIs such as reboxetine, either in
its racemic (R,R/S,S) or optically pure (S1S)
enantiomeric form, for example (S.S)-reboxetine). By
cross reference herein to compounds contained in
patents and patent applications which can be used in
accordance with the invention, we mean the
therapeutically active compounds as defined in the
claims (in particular of claim 1) and the specific
examples (all of which is incorporated herein by
reference). The above-referenced patents and patent
applications are additionally incorporated herein by
reference. If a combination of active agents is
administered, then they may be administered
simultaneously, separately or
sequentially.Pharmaceutical compositions suitable for
the delivery of the compound 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), which is incorporated herein by reference. The
compound of the invention may be administered orally.
Oral administration may involve swallowing, so that
the compound enters the gastrointestinal tract, and/or
buccal, lingual, or sublingual administration by which
the compound enters the blood stream directly from the
mouth. Formulations suitable for oral administration
include solid, semi-solid and liquid systems such as
tablets; soft or hard capsules containing multi- or
nano-particulates, liquids, semisolid or solid
matrices or powders; lozenges (including
liquid-filled); chews; gels; fast dispersing dosage
forms; films; ovules; sprays; and buccal/mucoadhesive
patches. Liquid formulations include suspensions,
solutions, syrups and elixirs. Such formulations may
be employed as fillers in soft or hard capsules (made,
for example, from gelatin or
hydroxypropylmethylcellulose) 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 compound of the invention
may also be used in fast-dissolving,
fast-disintegrating dosage forms such as those
described in Expert Opinion in Therapeutic Patents, H
(6), 981-986, by Liang and Chen (2001), which is
incorporated herein by reference. For tablet dosage
forms, depending on dose, the drug may make up from
0.5 weight % to 80 weight % of the dosage form, more
typically from 1 weight % to 60 weight % 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 carboxymethyl 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 weight % to 25 weight %, preferably
from 5 weight % to 20 weight % 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
weight % to 5 weight % of the tablet, and glidants may
comprise from 0.2 weight % to 1 weight % 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 weight % to 10
weight %, preferably from 0.5 weight % to 3 weight %
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
weight % to about 90 weight % binder, from about 0
weight % to about 85 weight % diluent, from about 2
weight % to about 10 weight % disintegrant, and from
about 0.25 weight % to about 10 weight % 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, New York,
1980), which is incorporated herein by reference.
Consumable oral films for human or veterinary use are
typically pliable water-soluble or waterswellable thin
film dosage forms which may be rapidly dissolving or
mucoadhesive andtypically comprise a compound of the
invention, a film-forming polymer, a binder, a
solvent, a humectant, a plasticiser, a stabiliser or
emulsifier, a viscosity-modifying agent and a solvent.
Some components of the formulation may perform more
than one function. The compound of the invention may
be water-soluble or insoluble. A water-soluble
compound typically comprises from 0.5 weight % to 80
weight %, more typically from 20 weight % to 50 weight
%, of the solutes. Less soluble compounds may comprise
a greater proportion of the composition, typically up
to 88 weight % of the solutes. Alternatively, the
compound of the invention may be in the form of
multiparticulate beads. The film-forming polymer may
be selected from natural polysaccharides, proteins, or
synthetic hydrocolloids and is typically present in
the range 0.01 to 99 weight %, more typically in the
range 30 to 80 weight %. Other possible ingredients
include anti-oxidants, colorants, flavourings and
flavour enhancers, preservatives, salivary stimulating
agents, cooling agents, co-solvents (including oils),
emollients, bulking agents, anti-foaming agents,
surfactants and taste-masking agents. Films in
accordance with the invention are typically prepared
by evaporative drying of thin aqueous films coated
onto a peelable backing support or paper. This may be
done in a drying oven or tunnel, typically a combined
coater dryer, or by freeze-drying or vacuuming. Solid
formulations for oral administration may be formulated
to be immediate and/or modified 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
Pharmaceutical Technology On-line , 25(2), 1-14, by
Verma ef a/ (2001), which is incorporated herein by
reference. The use of chewing gum to achieve
controlled release is described in WO 00/35298, which
is incorporated herein by reference. The compound 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,
intrasynovial 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 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 the compound of the invention used in
the preparation of parenteral solutions may be
increased by the use of appropriate formulation
techniques, such as the incorporation of
solubility-enhancing agents. Formulations for
parenteral administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus the
compound of the invention may be formulated as a
suspension or as a solid, semi-solid, 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 semi-solids and suspensions comprising
drug-loaded poly(cf/- lactic-coglycolic)acid (PGLA)
microspheres. The compound of the invention may also
be administered topically, (intra)dermally, or
transdermal^ to the skin or mucosa. 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),
which is incorporated herein by reference. 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 release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. The compound 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, 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, or as nasal drops.
For intranasal use, the powder may comprise a
bioadhesive agent, for example, chitosan or
cyclodextrin. The pressurised container, pump, spray,
atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention
comprising, for example, ethanol, aqueous ethanol, br
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
homogenisation, or spray drying. Capsules (made, for
example, from gelatin or
hydroxypropylmethylcellulose), 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 atomiser 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 the compound of the invention, propylene
glycol, sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of
propylene glycol include glycerol andpolyethylene
glycol. Suitable flavours, 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 release using, for example, 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 the
compound of the invention. The compound 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 release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. The compound 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, gels,
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 release. Modified release formulations
include delayed-, sustained-, pulsed-, controlled-,
targeted, or programmed release. The compound of the
invention may be combined with soluble macromolecular
entities, such as cyclodextrin and suitable
derivatives thereof or polyethylene glycol-containing
polymers, inorder to improve its solubility,
dissolution rate, taste-masking, bioavailability
and/or stability for use in any of the aforementioned
modes of administration. Drug-cyclodextrin 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, which are incorporated
herein by reference. ,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 the
compound of 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 the compound of 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. Description of
Drawings Figure 1 Isothermal gravimetric analysis of
5-[(2ft,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate at 40, 45, 80 and
850C. Material was held at a selected temperature with
a 0%RH flow of nitrogen.
5-[(2f?,5S)-5-rnethyl-4-propylmorpholin-2-yl]pyridin-
2-amine di S-camsylate salt dehydrates at 85C, 0%RH.
Many hydrates would be lost at 30C/0%RH.Figure 2 Water
sorption of
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate) at 300C. Sorption at
90%RH is 0.316%(w/w) of dry weight. This value relates
to non-bound water and is in addition to that involved
in the crystal lattice. 



Figure 3 Comparison of the water sorption of
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-S-camsylate monohydrate with the free base,
di-D-tartrate, and hydrobromide salt at 300C. Figure 4
Simulated PXRD pattern for
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-Scamsylate monohydrate. Figure 5 Actual PXRD
pattern for
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-Scamsylate monohydrate. Figure 6 DSC
thermogram for
5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-a
mine di-Scamsylate monohydrate. Experimental
Differential Scanning Calorimetry (DSC): Differential
Scanning Calorimetry was performed using a Perkin
Elmer Diamond DSC in aluminium pans with holes and
lids. Approximately 3 mg of the samples were heated at
20C per minute over a range of 30 to 250C with a
nitrogen gas purge. ThermoGravimetric Analysis (TGA):
Manufactured by TA instruments, model 2950.
Approximately 8 mg of the sample was held at analysis
temperature in an open pan with 0%RH nitrogen flow for
a minimum of 30 min. Results are representative of the
kinetic stability of the hydrate over the period of
time the sample was exposed.Dynamic Vapour Sorption
(DVS): Automated Sorption Analyser Model DVS-1.
Manufactured by Surface Measurements Systems Ltd. UK.
Solid (10-20mg) is exposed to controlled relative
humidity (%RH) environment and the weight change
recorded over time. The humidity was stepped from 0 to
90 to 0 %RH in 15%RH intervals. A rate of sorption of
0.0005%/min needs to be achieved at each humidity
before exposure to the next humidity in the method.
When a sample is deliquescent equilibrium sorption is
not always achieved. Powder X-rav Diffraction (PXRD):
The PXRD patterns were obtained using a Bruker-AXS
Ltd. D5000 powder X-ray diffractometer fitted with an
automatic sample changer, a theta-theta goniometer,
automatic beam divergence slits, a secondary
monochromator and a scintillation counter. The sample
was analysed as a powder layer on a silicon wafer
specimen mount. The specimen was rotated whilst being
irradiated with copper K-alpha X-rays (wavelength =
1.5406 Angstroms) with the X-ray tube operated at 40
kV/40 mA. The analyses were performed with the
goniometer running in continuous mode set for a 5
second count per 0.02 step over a two theta range of 2
to 55. The peaks obtained for
5-[(2f?,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-
amine di-Scamsylate monohydrate were aligned against
those from the calculated pattern from the single
crystal structure. The 2-theta Angles, and relative
intensities for the simulated powder pattern were
calculated from the single crystal structure using the
"Reflex Powder Diffraction" module of Accelrys
Materials Studio(tm) [version 2.2]. Pertinent
simulation parameters were in each case: Wavelength =
1.540562 A (Cu Ka) Polarisation Factor = 0.5
Pseudo-Voigt Profile (U = 0.01 , V = -0.001, W =
0.002) As will be appreciated by the skilled person,
the relative intensities of the various peaks within
Tables given below may vary due to a number of factors
such as for example orientation effects of crystals in
the X-ray beam or the purity of the material being
analysed or the degree of crystallinity of the sample.
The peak positions may also shift for variations in
sample height but the peak positions will remain
substantially as defined in given Tables. The skilled
person will also appreciate that measurements using a
different wavelength will result in different shifts
according to the Bragg equation - nl = 2d sin q.Such
further PXRD patterns generated by use of alternative
wavelengths are considered to be alternative
representations of the PXRD patterns of the
crystalline materials of the present invention and as
such are within the scope of the present invention.
The compound of the invention may be synthesised
according to the procedures below. Where preparations
have been carried out on differing scales, suitable
methods for performing both the large and smaller
scale syntheses are given. The following abbreviations
and definitions are used: TBME tert/a/y-Butyl methyl
ether DCM Dichloromethane IPA lsopropyl alcohol m/z
mass spectrum peak HCI Hydrochloric acid NaOH Sodium
hydroxide MS mass spectrum m Multiplet q Quartet S
Singlet t Triplet br Broad Kg Kilograms L Litre g
grams CDCI3 deuterated chloroform ppm Parts per
million NMR spectra were obtained using a Varian Inova
300 MHz spectrometer by dissolving the sample in an
appropriate solvent. Mass spectra were obtained using
an LC-MS system consisting of a Thermo-Finnigan
Surveyor HPLC system in combination with a Thermo
Finnigan LCQ ion-trap mass spectrometer
5-Bromo-2-(2.5-dimethylpyrrol-1-vQpyridine2,5-hexanedi
one p-toluenesulfonic acid 2-Amino-5-bromopyridine
(6.0 Kg, 34.7 mol), 2,5-hexanedione (4.35 Kg, 38.2
mol) and ptoluenesulfonic acid (12 g) were dissolved
in heptane (36 L) and refluxed under Dean Stark
conditions overnight. The equipment was set for
distillation and heptane (18 L) was removed by
distillation. The mixture was cooled to 2O0C for 60
minutes. Seed crystals were added and the mixture
granulated at 200C for 2 hours and then at 5C
overnight. The product was collected by filtration,
washed with heptane (2*6 L) and dried at 45C under
vacuum overnight. Yield = 80% (7.0 Kg) dH (CDCI3
300MHz) 2.20 (6H, s), 5.95 (2H, s), 7.15 (1H, d), 7.95
(1H, d), 8.70 ( 1H, s) ppm. MS m/z 253 (MH+, Br
isotope).
2-Chloro-1-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-vneth
anone A solution of
5-bromo-2-(2,5-dimethylpyrrol-1-yl)pyridine ( 1 .00 Kg
3.98 mol) in TBME (7.5 L) was cooled to -7O0C. n-Butyl
lithium (2.5N in hexane; 1.73 L, 4.32 mol) was added
drop-wise over 1 hour maintaining the temperature
between -74C and -69C. The mixture was then stirred at
a temperature between -74C and -69C for a further 15
minutes. A solution of 2- chloro-L/-methoxy-
L/-methylacetamide (0.65 Kg, 4.72 mol) in TBME (3.0 L)
was then added drop-wise over 100 minutes maintaining
the temperature between -73C and -67C. The resulting
mixture was then stirred at temperature between -73
and -67C for a further 100 minutes. 2N HCI (5.0 L) was
then added drop-wise over 45 minutes, allowing the
temperature to rise from -7O0C to 17C during the
addition. TBME (4.0 L) and water (2.0 L) was added to
the resulting suspension and the mixture was stirred
before allowing the phases to separate. The organic
layer was washed with water (2.0 L), and aqueous NaHCO
3 (0.13 Kg in 2.0 L of water) and water (2.0 L) before
concentrating in vacuo. IPA ( 1 .50 L) was added to
the residue and the mixture was heated to reflux. The
mixture was then allowed to cool to room temperature
and stirred overnight, before cooling to 8-12 0C for 1
hour. The product was collected by filtration, washed
with IPA (2x0.1 L) and dried at 45C under vacuum
overnight. Yield 78.8% (0.78 Kg), dH (CDCI3, 300 MHz)
2.20 (6H, s), 4.70 (2H s), 5.95 (2H, s), 7.35 (1H, d),
8.40 (1H1dd), 9.15 (1H d) ppm. MS m/z 249 (MH+)
.2-(2.5-Dimethylpyrrol-1-yl)-5-oxiranylpyridine Water
(1.08 Kg) was added dropwise to a suspension of sodium
borohydride (0.17 Kg, 4.36 mol) in 1,4-dioxane (6.49
L) at 16C and the resulting solution stirred at room
temperature. A solution of
2-chloro-1-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-yl]et
hanone ( 1 .08 Kg, 4.35 mol) in tetrahydrofuran (2.16
L) was added over 1 hour and the resulting solution
stirred for 45 minutes at room temperature. When all
the 2-chloro-1-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-
yl]ethanone was consumed the reaction mixture was
cooled to 19C and treated with concentrated HCI (36%
w/w) (1.08 L) over 40 minutes. The mixture was cooled
to 110C and NaOH (32% w/w) ( 1 .64 L) was added over
45 minutes maintaining the temperature below 250C. The
mixture was then allowed to granulate at room
temperature overnight. When all the chloroalcohol
intermediate was consumed, DCM (5.0 L) and water (5.0
L) were added and the mixture was stirred before
allowing the phases to separate. The aqueous phase was
extracted with DCM (2.50 L) and the combined organic
phases were washed with water (2x1 .0 L) and
concentrated in vacuo. Yield 98% (0.92 Kg) dH (CDCI3,
300 MHz) 2.10 (6H, s), 2.90 (1H, dd), 3.25 (1H, dd),
4.00 (1H, dd), 5.90 (2H, s), 7.20 (1H, d), 7.70 (1H,
dd), 8.40 (1H, d) ppm. MS m/z 215 (MH+) .
(2S)-2-r((RS)-2-f6-(2.5-dimethyl-1H-pyrrol-1-yl)pyridi
n-3-vn-2-hvdroxyethyl> propylaminoipropan-1 -ol A
mixture of
2-(2,5-dimethylpyrrol-1-yl)-5-oxiranylpyridine (0.65
Kg, 3.04 mol), (S)-(+)-2-amino- 1-propanol (0.30 Kg,
3.95 mol) in toluene (6.50 L) was heated to reflux
overnight. The reaction mixture was cooled to room
temperature and DCM (6.5 L) and water ( 1.30 L) were
added and the phases allowed to separate. Sodium
triacetoxyborohydride (0.96 Kg, 4.56 mol) was added to
the organic layer, followed by propionaldehyde (0.48
L, 6.68 mol) and glacial acetic acid (0.17 L, 3.04
mol) dropwise maintaining the temperature below 3O0C.
The reaction mixture was stirred at room temperature
for 1 hour before quenching with water (1.20 L) and an
aqueous solution of potassium carbonate (1.00 Kg in
3.23 Kg water) and the phases wereallowed to separate.
The aqueous phase was extracted with DCM (1.20 L) and
the combined organic phases washed with water (0.60
L), water (0.30 L) and concentrated in vacuo. Yield
89% (0.89Kg, the material was isolated in
approximately 70% purity) dH (CDCI3, 300 MHz) 0.8- 1.0
(6H 1 m), 1.50-1.70 (2H, m), 2.10 (6H, s), 2.50-3.15
(5H, m), 3.50 (2H, dd), 4.80 (1H, dd), 5.90 (2H, s),
7.20 (1H, m), 7.80-7.90 (1H, m), 8.60 (1H, m) ppm. MS
m/z 332 (MH+) . The intermediate amine was
characterised as dH (CDCI3, 300 MHz) 1.10 (3H, t),
2.10 (6H, s), 2.7- 3.2 (3H, m), 3.45 (1H, m), 3.70 (H,
dd), 4.85 (1H, m), 5.90 (2H, s), 7.20 (1H, d), 7.90
(1H, dd), 8.60 (1H, d) ppm. MS m/z 290 (MH+) .
(2S)-2-r((RS)-2-r6-(2.5-dimethyl-1H-pyrrol-1-vnDyridin
-3-yll-2-hvdroxyethyl) aminolpropan-1-ol Water (15.0
L) was added to a suspension of sodium borohydride
(4.1 1 Kg, 109 mol) in tetrahydrofuran (140 L) at 15C
and the resulting solution stirred at 15C. A solution
of 2-
chloro-1-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-yl]etha
none (30.0 Kg, 120.6 mol) in tetrahydrofuran (100 L)
and water (15 L) was added over 40 minutes maintaining
the temperature below 300C. The resulting solution was
stirred for 60 minutes at 15C. When all the
2-chloro-1-[6-(2,5-dimethylpyrrol-1-yl)pyridin-3-yl]et
hanone was consumed the reaction mixture was treated
with concentrated HCI (27% w/w, 47 Kg) over 80 minutes
maintaining the temperature below 300C. The mixture
was cooled to 15C and NaOH (34% w/w, 79 Kg) was added
over 60 minutes maintaining the temperature below
3O0C. The mixture was then granulated at 200C
overnight. When all the chloroalcohol intermediate was
consumed, the aqueous phase was separated. DCM (150 L)
and water (140 L) were added and the mixture was
stirred before allowing the phases to separate. The
organic phase was washed with water (2x30 L).
(S)-(+)-2-amino-1-propanol (17.2 Kg, 229 mol) and
tetrahydrofuran (15 L) were added over 20 minutes. The
equipment was set for distillation and DCM was
replaced by tetrahydrofuran to give a final volume of
160 litres. The reaction mixture was left at reflux
overnight. After cooling to room temperature, DCM (150
L) was added and the mixture was washed with water (3c
30 L). The equipment was set for distillation and the
tetrahydrofuran and DCM were replaced by acetonitrile
to give a final volume of 84 litres
aaa-trifluorotoluene (300 L) was added over 60
minutes, the mixture was cooled to 5C over 8 hours and
granulated at 5C for 6 hours. The product was
collected by filtration, washed with
aaa-trifluorotoluene (2x30 L) and dried at 45C under
vacuum overnight. Yield = 65% (22.7 Kg) dH (CDCI3, 300
MHz) 1.10(3H, t), 2.10 (6H, s), 2.7-3.2 (3H 1 m), 3.45
(1H, m), 3.70 (H, dd), 4.85 (1H, m), 5.90 (2H, s),
7.20 (1H, d), 7.90 (1H, dd), 8.60 (1H, d) ppm. MS m/z
290 (MH+) . The intermediate epoxide was characterised
as dH (CDCI3, 300 MHz) 2.10 (6H, s), 2.90 (1H, dd),
3.25 (1H, dd), 4.00 (1H, dd), 5.90 (2H, s), 7.20 ( 1H,
d), 7.70 ( 1H, dd), 8.40 ( 1H, d) ppm. MS m/z 2 15
(MH+) .
(2S)-2-r((F?S)-2-f6-(2.5-dimethyl-1H-Pyrrol-1-yl)pyrid
in-3-vn-2-hvdroxyethyl) propylaminoipropan-1-ol
Propioanaldehyde (5.02 Kg, 86.4 mol) was added over 10
minutes to a solution of (2S)-2-
[{(RS)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yl)pyridin-3-yl]
-2-hydroxyethyl} amino]propan-1-ol (22.7 Kg, 78.6 mol)
in DCM (123 L) at 200C. The resulting solution was
stirred at 200C for 2 hours and then allowed to settle
before adding it to a suspension of sodium
triacetoxyborohydride (25.8 Kg, 122 mol) in DCM (123
L) over 90 minutes maintaining the temperature below
30C. The reaction mixture was stirred at 2O0C for 1
hour before quenching with an aqueous solution of
potassium carbonate (36.4 Kg in 136 L of water) and
the phases were allowed to separate. The organic phase
was washed with water (2*23 L). The equipment was set
for distillation and DCM (190 L) was removed by
distillation to give a final volume of 45 litres. The
mixture was cooled to 2O0C. Yield 100% (51.1Kg, 50.9%
w/w in DCM). dH (CDCI3, 300 MHz) 0.8-1.0 (6H, m),
1.50-1.70 (2H, m), 2.10 (6H, s), 2.50-3.15 (5H, m),
3.50 (2H, dd), 4.80 (1H 1 dd), 5.90 (2H, s), 7.20 (
1H, m), 7.80-7.90 ( 1H, m), 8.60 ( 1H, m) ppm. MS m/z
332 (MH+) .
(2S)-2-f((f?S)-2-r6-aminopyridin-3-yl)-2-hvdroxyethyl)
(propyl)aminoipropan-1-ol {2S)-2-[{(R,
S)-2-[6-(2,5-dimethyl-1 H-pyrrol-1
-yl)pyridin-3-yl]-2-hydroxyethyl}
propylamino]propan-1-ol (0.90 Kg, 2.71 mol),
hydroxylamine hydrochloride (0.56 Kg, 8.05 mol),
ethanol (5.20 L) and water (0.45 L) were combined and
heated to reflux overnight. Thereaction mixture was
cooled to room temperature and concentrated in vacuo.
Water (1.50 L) was added and the suspension cooled to
5C. The resulting suspension was added portionwise to
a mixture of concentrated HCI (36% w/w, 0.25 L) and
water (3.10 L). DCM (1.00 L) was added and the phases
were allowed to separate. The aqueous phase was washed
with DCM (2c0.40 L) before combining with DCM ( 1 .60
L) and basifying with NaOH 10N (1.45 L). After
separating the phases the aqueous phase was extracted
with DCM ( 1.60 L) and the combined organic phase
washed with NaOH 1.4N (0.70 L), NaOH 0.9N (0.55 L),
water (0.50 L), water (0.25 L) and concentrated in
vacuo. Yield 87% (0.55 Kg).
(2S)-2-[{(R,S)-2-[6-(2,5-dimethyl-1A7-pyrrol-1-yl)pyri
din-3-yl]-2-hydroxyethyl} propylamino]propan-1-ol
(51.1Kg 1 50.9% w/w in DCM, 78.5 mol), hydroxylamine
hydrochloride (16.4 Kg, 236 mol), sodium bicarbonate
(3.30 Kg1 39.3 mol) and ethanol (136 L) were combined.
The equipment was set for distillation and DCM was
replaced by ethanol to give a final volume of 130
litres. The reaction mixture was cooled to room
temperature and held overnight at this temperature.
The reaction mixture was heated to reflux and stirred
for 10.5 hours at reflux before cooling to room
temperature. The equipment was set for vacuum
distillation and ethanol was replaced by water to give
a final volume of 120 litres. The mixture was cooled
to room temperature and granulated overnight. The
by-product was isolated by filtration and washed with
water (13 L). The filtrate was acidified with HCI (22%
w/w, 13.2 Kg) and washed with DCM (3x26 L) before
combining with DCM (78 L), water (39 L) and basifying
with NaOH (40% w/w, 38.7Kg). After separating the
phases the aqueous phase was extracted with DCM (52 L)
and the combined organic phase washed with NaOH (4.4%
w/w, 14.6 Kg) and water (2x9 L). Yield 93% (196.3Kg,
9.5% w/w in DCM). dH (CDCI3, 300 MHz), 0.85 (3H, t),
0.95 (3H, m) 1.40-1.60 (2H, m), 2.40-2.80 (4H, m),
2.95- 3.10 (1H, m), 3.40 (1H1 d), 3.45 (1H, d), 4.45
(2H, br), 4.55 (1H m), 6.50 (1H, d), 7.45 (1H, d),
8.00 (1H, s) ppm. MS m/z 254 (MH+) .
5-r(2R5S)-5-methyl-4-propylmorpholin-2-vnpyridin-2-ami
ne (Compound A) and 5-F(2S.5S)-5-
methyl-4-propylmorpholin-2-vnpyridin-2-amine (Compound
B)A solution of
(2S)-2-[{(2RS)-2-[6-aminopyridin-3-yl)-2-hydroxyethyl}
(propyl)amino]propan-1-ol (0.50 Kg, 1.97 mol) in DCM
(1.0 L) was added portionwise to concentrated
sulphuric acid (98% w/w) ( 1 .10 L) maintaining the
temperature below 25C. The mixture was stirred at room
temperature for 1 hour and then cooled to between 5C
and 100C. Water (2.0 L) was added dropwise and the
phases allowed to separate. The aqueous phase was
washed with DCM (0.5 L) and then added dropwise to a
solution of NaOH ( 1.71 Kg) in water ( 1 1.0 L). DCM
(1.5 L) was added and the phases allowed to separate.
The aqueous phase was extracted with DCM (0.5 L) and
the combined organic phase washed with water (0.5 L),
water (2x0.25 L) and concentrated in vacuo. Yield 82%
(0.38 Kg).
(2S)-2-[{(2RS)-2-[6-aminopyridin-3-yl)-2-hydroxyethyl}
(propyl)amino]propan-1-ol in DCM (9.04% w/w, 340.6 Kg1
122 mol) was added over 3.5 hours to concentrated
sulphuric acid (98% w/w, 119.4Kg, 1217 mol)
maintaining the temperature below 300C. The mixture
was stirred at room temperature for 1 hour and then
cooled to 5C. Water (145 L) was added over 2 hours
maintaining the temperature below 3O0C and the phases
allowed to separate. To the aqueous phase was added
DCM (92 L) and aqueous ammonia (35% w/w, 130 Kg, 2678
mol) over 2 hours maintaining the temperature below
300C. After separating the phases, the aqueous phase
was extracted with DCM (31 L) and the combined organic
phase washed with water (2x16 L). The equipment was
set for distillation and DCM was replaced by acetone
to give a final volume of 120 litres. Yield 92.5%
(123.3Kg, 21.5% w/w in acetone). dH (CDCI3, 300 MHz),
0.85 (3H, 2t), 1.00 (3H c 0.45, d, diastereoisomer A),
1.10 (3Hx0.55, d, diastereoisomer B) 1.40-1.60 (2H,
m), 2.20-2.90 (5H, m), 3.30-3.90 (2H, m), 4.20 (2H,
br), 4.20-4.30 (1H, m), 6.50 (1H, m), 7.45 (1H, m),
8.05 (1H, m) ppm. MS m/z 236 (MH+) . The ratio of
diastereoisomer A and diastereoisomer B is determined
by 1H-NMR after measuring the ratio of dH lOOppm and
dH 1.10ppm signals.
5-f(2R,5S)-5-methvl-4-propvlmorpholin-2-vllpyridine-2-
amine, di((1 S)-1 0-camphorsulfonate) monohvdrate To a
solution of
5-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl]pyridine-2-
amine and 5-[(2/?,5S)-5-
methyl-4-propylmorpholin-2-yl]pyridine-2-amine (2.62
Kg1 11.1 mol) in acetone (31.4 L) was added a solution
of (1S)-10-camphorsulfonic acid (5.1 1 Kg, 22.0 mol)
in water (2.29 L) andacetone (5.24 L). The solution
was stirred at 200C for 15 minutes, seed crystals were
added and the mixture was granulated at 200C
overnight. The product was collected by filtration,
washed with acetone (2*2.6 L) and dried at 400C under
vacuum overnight. Yield 34% (2.71 Kg). To a solution
of
5-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl]pyridine-2-
amine and 5-[(2R,5S)-5-
methyl-4-propylmorpholin-2-yl]pyridine-2-amine (143.7
Kg, 21.5% w/w in acetone, 131 mol) in acetone (343 L)
was added a solution of (1S) -10-camphorsulfonic acid
(63.3 Kg, 256 mol) in water (24 L). The solution was
stirred at 200C for 15 minutes, seed crystals were
added and the mixture was granulated at 20C overnight.
The product was collected by filtration, washed with
acetone (62 L) and dried at 45C under vacuum
overnight. Yield 37.8% (35.6 Kg). dH (CDCI3, 300 MHz)
0.7 (6H, s), 0.9 (3H, t), 1.05 (6H, s), 1.2-1.35 (7H,
m), 1.5-1 .75.(2H, m), 1.8 (2H, d), 1.8-1 .9 (2H, m),
1.95 (2H, m), 2.25 (2H, m), 2.40 (2H, d), 2.55-2.7
(2H, m), 2.90 (2H, d), 2.95-3.35 (5H, m), 3.65 (1H,
m), 4.10 (1H, m), 4.7 (1H, m), 7.0 (1H, d), 7.95 (2H,
m), 8.15 (2H, br), 9.8 (2H 1 br) ppm. MS m/z 236
(MH+). Characteristic PXRD Peaks from calculated
pattern for 5-r(2R5S)-5-methyl-4-propylmorpholin-
2-yllpyridin-2-amine di-S-camsylate monohvdrate Main
characteristic peaks: Characteristic PXRD Peaks for
5-r(2R5S)-5-methyl-4-propylrnorpholin-2-yllpyridin-2-a
mine di- S-camsylate monohvdrateMethod and system for
noise level communication for high speed uplink packet
access . Field of the Invention The field of the
invention is mobile communications and, more
particularly, improving link adaptation when using
de-centralized scheduling. Background of the Invention
Referring to FIG. 1, the Universal Mobile
Telecommunications System (UMTS) packet network
architecture includes the major architectural elements
of user equipment (UE), UMTS Terrestrial Radio Access
Network (UTRAN), and core network (CN). The UE is
interfaced to the UTRAN over a radio (Uu) interface,
while the UTRAN interfaces to the core network over a
(wired) Iu interface. FIG. 2 shows some further
details of the architecture, particularly the UTRAN.
The UTRAN includes multiple Radio Network Subsystems
(RNSs), each of which contains at least one Radio
Network Controller (RNC). Each RNC may be connected to
multiple NodeBs which are the UMTS counterparts to GSM
base stations. Each NodeB may be in radio contact with
multiple UEs via the radio interface (Uu) shown in
Fig. 1. A given UE may be in radio contact with
multiple NodeBs even if one or more of the NodeBs are
connected to different RNCs. For instance a UEl in
Fig. 2 may be in radio contact with NodeB 2 of RNS 1
and NodeB 3 of RNS 2 where NodeB 2 and NodeB 3 are
neighboring NodeBs. The RNCs of different RNSs may be
connected by an Iur interface which allows mobile UEs
to stay in contact with both RNCs while traversing
from a cell belonging to a NodeB of one RNC to a cell
belonging to a NodeB of another RNC. One of the RNCs
will act as the "serving" or "controlling" RNC (SRNC
or CRNC) while the other will act as a "drift" RNC
(DRNC). A chain of such drift RNCs can even be
established to extend from a given SRNC. The multiple
NodeBs will typically be neighboring NodeBs in the
sense that each will be in control of neighboring
cells.The mobile UEs are able to traverse the
neighboring cells without having to re establish a
connection with a new NodeB because either the NodeBs
are connected to a same RNC or, if they are connected
to different RNCs, the RNCs are connected to each
other. During such movements of a UE, it is sometimes
required that radio links be added and abandoned so
that the UE can always maintain at least one radio
link to the UTRAN. This is called soft-handover (SHO).
The invention relates to the 3GPP (Third Generation
Partnership Project) specification of the Universal
Mobile Telecommunications System (UMTS) Terrestrial
Radio Access (UTRA) and more specifically to the
Wideband Code Division Multiple Access (WCDMA) High
Speed Uplink Packet Access (HSUPA) 



which is an enhanced uplink feature used in the
Frequency Division Duplex (FDD) mode. This feature is
being specified in the 3GPP and targeted to 3GPP
release 6. In the current architecture, the packet
scheduler is located in the RNC and therefore is
limited in its ability to adapt to the instantaneous
traffic, because of bandwidth constraints on the Radio
Resource Control (RRC) layer signalling interface
between the RNC and the UE. Hence, to accommodate the
variability, the packet scheduler must be conservative
in allocating uplink power to take into account the
influence from inactive users in the following
scheduling period - a solution which turns out to be
spectrally inefficient for high allocated data-rates
and long release timer values. With the introduction
of HSUPA some of the the packet scheduler
functionality is moved from the RNC to the NodeB. Due
to the decentralization, the possibility arises to
more quickly react to overload situations, enabling
much more aggressive scheduling, e.g., by faster
modifications of the bit rates, which will give a
higher cell capacity. HSUPA and the fast NodeB
controlled scheduling are also supported in soft
handover. According to Section 7.1 of the Technical
Report 3GPP TR 25.896 v.0.0 (2004-03) entitled
"Feasibility Studyfor Enhanced Uplinkfor UTRA FDD
(Release 6), " the term "NodeB scheduling" denotes the
possibility for the NodeB to control, within the
limits set by the RNC, the set of Transport Format
Combinations (TFCs) from which the UE may choose a
suitable TFC. In the context of HSUPA, thetransport
format combinations (E-TFCs) of the transport channel
subject to the Node B scheduling (E-DCH) are
controlled by the Node B which can grant the UE with
the maximum amount of uplink resources the given UE is
allowed to use. An ETFC (E-DCH Transport Format
Combination) is the combination of currently valid
Transport Format for the E-DCH with the applicable
maximum number of H-ARQ retransmissions and applied
transmission power offset (see 3G TS 25.309 for
related definitions and in-depth explanations). In
Release 5, the uplink scheduling and rate control
resides in the RNC. According further to the TR 25.896
study report, by providing the NodeB with this
capability, tighter control of the uplink interference
is possible which, in turn, may result in increased
capacity and improved coverage. The TR 25.896 report
discusses two fundamental approaches to scheduling:
(1) rate scheduling, where all uplink transmissions
occur in parallel but at a low enough rate such that
the desired noise rise at the NodeB is not exceeded,
and (2) time scheduling, where theoretically only a
subset of the UEs that have traffic to send are
allowed to transmit at a given time, again such that
the desired total noise rise at the NodeB is not
exceeded. The HSUPA feature specified is expected to
enable both scheduling approaches. The present
invention is related to these HSUPA enhancements of
the uplink DCH (hereafter referred to as EDCH) for
packet data traffic in release 6 of 3GPP as specified
in the above mentioned 3GPP TR 25.896, "Feasibility
Study for Enhanced Uplinkfor UTRA FDD" as well as in
the 3GPP specification TS 25.309, FDD Enhanced Uplink
- Overall description - Stage 2, " Version 6.1.0
(2004-12). As suggested above, HSUPA enhancements are
currently approached by distributing some of the
packet scheduler functionality to the NodeBs. This
permits faster scheduling of bursty non real-time
traffic than possible using the layer 3 in the Radio
Network Controller (RNC). The idea is that with faster
link adaptation it is possible to more efficiently
share the uplink power resource between packet data
users: when packets have been transmitted from one
user the scheduled resource can be made available
immediately to another user. This avoids the peaked
variability of noise rise, when high data rates are
being allocated to users running bursty high data-rate
applications.A s a consequence of much of the packet
scheduler functionality having been transferred to the
NodeB for EDCH, the NodeB scheduler takes care of
allocating uplink resources. But it is desirable for
the RNC to be able to set a certain target noise rise
to the NodeB. The NodeB then takes care of scheduling
such that the total noise rise level, caused by DCH
and EDCH, stays below or on the target level. The
target noise rise level is set relative to the thermal
plus background noise (Prx_noise). p rc_noise i s
therefore a reference t o b e used in NodeB
scheduling. P r _noise can either b e measured in the
NodeB directly or set by the RNC via NodeB Application
Part (NBAP) signalling. Background information about
measurement values can b e found in 3GPP T S 25.433,
Version 6.4.0 (2004-12), a UTRAN Iub Interface NBAP
Signalling, " Section 9.2.1 . 12. Various relevant
definitions can b e found in 3GPP TS 25.215, Version
5.4.0 (2003-06), "Physical Layer - Measurements
(FDD)." Summary of the Invention Depending on the
overall scheduling strategy it may b e better to
either measure Prc_no se directly in the NodeB or let
the RNC fix that value. The problem is then how to
design a communication flow for HSUPA, which allows
the NodeB to measure, and set the thermal plus
background noise level (Prx_noise), and at the same
time which also allows the RNC to overwrite the very
same value that is used in NodeB scheduling. In this
invention a communication flow is proposed, which
allows NodeB scheduling to either use the Prc_noise
measured in the NodeB or the P tj ise signaled b y
RNC. RNC signalling Prc_noise to the NodeB causes the
NodeB measured quantity to be overwritten in NodeB
scheduling. It is known that the NodeB can measure the
thermal plus background noise. It is also known that
the RNC can set the value, but the mechanism that the
NodeB measures and the RNC can overwrite the measured
value by another value is new in general and for HSUPA
in particular. There are numerous advantages of the
present invention over the prior art. Those advantages
include flexibility, in that the network can b e set
up such that thethermal plus background noise level
used as a reference in NodeB scheduling can either be
measured in the NodeB, or signalled by RNC. An
additional advantage is the multi vendor scenario: an
RNC is given means to ensure that a known reference is
always used in NodeB scheduling regardless of the
measurement capability of the NodeB(s). Although the
present specification discloses the invention in the
context of an improvement to an HSUPA situation, it
should be realized that the core concept is applicable
to other situations in wireless interfaces and not
limited to HSUPA and not limited to the uplink
direction. A person of ordinary skill in the art will
understand that the method summarized above can also
be summarized as follows, for example. At a Node B, a
value of received total wide band power is measured.
Then the Node B signals the value of received total
wide band power in a common measurement value
information element, from the Node B to a radio
network controller. A Node B scheduler then uses the
value of received total wide band power to make
scheduling decisions, unless the Node B receives a
noise value from the radio network controller in
response to the signalling, in which case the Node B
uses that noise value in said scheduling decisions. A
person of ordinary skill in the art will also
understand that the various measurements described in
the present application may include estimations. Brief
Description of the Drawings FIG. 1 shows the packet
network architecture for the Universal Mobile
Telecommunications System (UMTS). FIG. 2 shows some
further details of the overall architecture of the
UMTS. FIG. 3 is a simplified flow chart showing steps
for carrying out the present invention in a NodeB.
FIG. 4 is a simplified flow chart showing steps for
carrying out the present invention in a Radio Network
Controller (RNC). Fig. 5 illustrates a system
according to the present invention.Detailed
Description of the Invention An embodiment of the
present invention is shown in Fig. 3 . According to
that figure, the invention proposes the following for
execution in the NodeB. After determining in a step
302 that a measurement has been initiated, the NodeB
measures the thermal plus background noise as shown in
a step 304. The NodeB can do so on command of the RNC
or based on some internal criterion. A s determined in
a step 306, the NodeB may send this value to the RNC
when requested or on a periodic basis. If it is
determined to send the measurement, such is done in a
step 308, as shown. This measurement can, for example,
be a received total wide band power (RTWP), signalled
via a common measurement value (CMV) information
element. The RNC can decide to provide the NodeB with
a value for the thermal plus background noise level to
b e used as a reference for NodeB scheduling instead
of the measured value. The NodeB can check if such a
value has been sent as shown in a step 310. Upon
reception of a signalling message carrying the new
value from RNC, the NodeB overwrites the measured
value by the new one in NodeB scheduling as shown in a
step "312. The thermal plus background noise level
used as reference for NodeB scheduling is either the
measured value or the one signalled by RNC, a s shown
in a step 314. Fig. 4 is a simplified flowchart
illustrating steps carried out in a Radio Network
Controller (RNC), according to the present invention.
A determination is made in a step 402 if a measured
Prx_noise value has been received from a NodeB. If so,
a step 404 is executed to determine whether the NodeB
should use the measured value or a value supplied to
the NodeB by the RNC. After the determination, a
decision is made in a step 406 whether to send a
different value Prc_noise value or not. The decision
in step 406 is also made if there was no measured
value receivedfrom the NodeB. If a P rc_no se is to be
sent, such is done in a step 408, as shown. Whether or
not a P rx_no se is sent, a return is made in a step
410. Fig. 5 shows a system, according to the present
invention. A scheduler 500 is located in a NodeB 502
to control, within the limits set by an RNC 504, the
set of Transport Format Combinations (TFCs) from which
a UE 506 may choose a suitable TFC. The NodeB makes
measurements o f the the radio interface (Uu) thermal
plus background noise (P rx_no se) via an antenna 510,
a receiver 512, and a device 514 for measuring Prc_no
se . According to the present invention, the measured
value of Prc_no se is stored in a memory and may b e
sent as a signal on a line 518 via a transmitter to a
receiver 522 of the RNC 504 where it is provided to a
device 524 for determining whether to send a P rc_no
se value different from the measured value. Depending
on the strategy employed by the RNC 504, a signal on a
line 526 may be provided to a transmitter 528 which
provides a Prc_no se value set by the RNC to a
receiver 530 of the NodeB 502. The NodeB may include a
device 532 for using the P rx_no se value received
from the RNC to overwrite the measured value stored in
the memory 516. The scheduler 500 will thus use the
measured value stored by the device 514 or the P rc_no
se value supplied by the RNC, depending on the
strategy employed by the RNC. Although the invention
has been shown and described with respect to a best
mode embodiment thereof, it will be evident to those
of skill in the art that various other devices and
methods can be provided to carry out the objectives of
the present invention while still falling within the
coverage of the appended claims. It is to b e
understood that all of the present figures, and the
accompanying narrative discussions of best mode
embodiments, do not purport to b e completely rigorous
treatments of the invention under consideration. A
person skilled in the art will understand that the
steps and signals of the present application represent
general cause-and-effect relationships that do not
exclude intermediate interactions of various types,
and will further understand that the various steps and
structures described in this application can be
implemented b y a variety of different sequences and
configurations, using various different combinations
of hardware and software which need not b e further
detailed herein.WHAT IS CLAIMED IS: 1. Method,
characterized by: making a measurement in a first
network element of noise on a radio interface between
user equipment and said first network element, sending
a measurement report signal having a magnitude
indicative of said measurement of said noise from said
first network element to a second network element, and
using said measurement of said noise in scheduling
decisions made by said first network element. 2. The
method of claim 1, wherein the first network element
is located at a Node B, and the second network element
is located at a radio network controller, wherein the
measurement of noise is used to obtain a value of
received total wide band power, wherein said report
signal uses a common measurement value information
element, and wherein the value of received total wide
band power is used by a Node B scheduler to make
scheduling decisions, unless the Node B receives a
noise value from the radio network controller in
response to the sending step, in which case the Node B
uses said noise value in said scheduling decisions. 3.
The method of claim 1, wherein said measurement report
is used for scheduling, admission control, resource
allocation, or congestion control decisions made by
said second network element. 4. The method of claim 1,
wherein said measurement of said noise is used in
scheduling decisions made by said first network
element unless said first networkelement receives a
noise value sent by said second network element to
said first network element, in which case said first
network element uses said received value in said
scheduling decisions made by said first network
element instead of said measurement of said noise. 5.
The method of claim 1, wherein said making, sending,
and using are for execution by a NodeB of a radio
access network. 6. Network element, characterized by:
means for making a measurement of noise on a radio
interface between user equipment and said network
element, means for sending a measurement report signal
having a magnitude indicative of said measurement of
said noise from said network element to a radio
network controller, and means for using said
measurement of said noise in scheduling decisions made
by said network element unless said network element
receives a noise value sent by said radio network
controller to said network element, in which case said
network element uses said received value in said
scheduling decisions made by said network element,
instead of using said measurement of said noise. 7 .
The network element of claim 6 , wherein the network
element is located at a Node B, wherein the
measurement of noise is used to obtain a value of
received total wide band power, wherein said report
signal uses a common measurement value information
element, and wherein the value of received total wide
band power is used by a Node B scheduler to make
scheduling decisions, unless the Node B receives a
noise value from the radio network controller in
response to the sending step, in which case the Node B
uses said noise value in said scheduling decisions.8.
The network element of claim 6, wherein said making,
sending, and using are for execution by a NodeB of a
radio access network. 9. System, characterized by: (a)
a first network element, comprising: means for making
a measurement of noise on a radio interface between
user equipment and said first network element, means
for sending a measurement report signal having a
magnitude indicative of said measurement of said
noise, and means for using said measurement of said
noise in scheduling decisions unless a set noise value
signal is received having a magnitude indicative of a
set noise value, in which case said set noise value is
used in said scheduling decisions instead of said
measurement of said noise; and (b) a second network
element, comprising means for providing said set noise
value signal indicative of said set noise value to
said first network element. 10. Controller,
characterized by: a receiver, responsive to a
measurement report, for providing a measurement value
signal having a magnitude indicative of a noise
measurement made by a network element for use in
scheduling over a radio interface between said network
element and user equipment; a device for providing a
noise signal having a magnitude indicative of a set
noise value; and a transmitter, responsive to said set
noise signal, for transmitting same to said network
element for use in said scheduling according to the
magnitude of said set noise value signal instead of
said measurement value. 11. User equipment,
characterized by: an antenna, responsive to a
scheduling signal from a network element indicative of
a transmission characteristic commanded over a radio
link establishedbetween said user equipment and said
network element, for providing a received scheduling
signal; and a signal processor, responsive to said
received scheduling signal, for providing an
information signal to said antenna for transmission
over said radio link to said network element according
to said transmission characteristic wherein said
scheduling signal is commanded by said network element
and wherein said network element is responsive to
either a noise measurement made by said network
element or to a noise value set and signalled by said
radio network controller to said network element. 12.
Computer program product with executable code stored
on a computer readable medium for executing the steps
of claim 2 . 13. A communication method for High Speed
Uplink Packet Access (HSUPA) for a Universal Mobile
Telecommunications System (UMTS) for permitting a
NodeB to measure and set a thermal plus background
noise level (Prx_no>se) value, and at the same time
for permitting a Radio Network Controller (RNC),
according to its own centralized strategy, to
overwrite said thermal plus background noise level
(PrX_no se) value with a value set by said RNC that is
then used in said NodeB for decentralized scheduling.
14. The network element of claim 7 , wherein said
measurement report is used for scheduling, admission
control or congestion control decisions made by said
second network element. 15. Computer program product
with executable code stored on a computer readable
medium characterized by executing the steps of:
measuring at a Node B a value of received total wide
band power, signalling the value of received total
wide band power in a common measurement value
information element, from the Node B to a radio
network controller, andusing the value of received
total wide band power by a Node B scheduler to make
scheduling decisions, unless the Node B receives a
noise value from the radio network controller in
response to the signalling, in which case the Node B
uses said noise value in said scheduling decisions.
16. Chip hardware characterized by executing the steps
of: measuring or estimating at a Node B a value of
received total wide band power, signalling the value
of received total wide band power in a common
measurement value information element, from the Node B
to a radio network controller, and using the value of
received total wide band power by a Node B scheduler
to make scheduling decisions, unless the Node B
receives a noise value from the radio network
controller in response to the signalling, in which
case the Node B uses said noise value in said
scheduling decisions. 


