
Novel carbamylated EPO and method for its production
Introduction The present invention is directed to a
novel compound, as well as a method of producing said
compound. The novel compound, carbamylated
erythropoietin (CEPO), which is characterised by being
carbamylated on all or most of the primary amines of
lysines and on the N-terminal amino acid of the
molecule, and in addition this compound has a low
level of carbamylation of the primary amines of other
amino acids in the molecule. Furthermore, this novel
compound is free of aggregated proteins and polymers,
and is suited for use in pharmaceutical compositions
for treatment of diseases in for example the central
or peripheral nervous system, and other tissues that
express the central EPO receptor. One other surprising
advantage of the present method of production is the
fact that the method provides a product that contains
less aggregated protein and less polymers, than the
products achieved from other known carbamylation
methods described for erythropoietin. Background of
the invention The impairment of biological
hematopoietic activity of carbamylated EPO has been
shown by Satake, R. et al. (1990) Biochimica et
Biophysica Acta; 1038: 125-129 and Mun, K-C. and
Golper, TA. (2000) Blood Purif.; 18: 13-17. Brines et
al. 2003, US patent application 20030072737 showed
that the loss of the hematopoietic activity did not
interfere with the tissue protective properties of
EPO. Carbamylation of proteins is widely known as a
side effect of using urea in purification of proteins
and as a result of high urea serum levels. This is
caused by spontaneously decomposition of urea to
cyanate. Cyanate is responsible for the carbamylation
of the primary amines of the protein hence the
N-terminal end and lysines of a protein are
susceptible to carbamylation (Figure 1). Additionally
other potential amino acid residues susceptible to
carbamylation are arginine, cysteine, tyrosine,
aspartic acid, glutamic acid andhistidine the reaction
is however pH dependent and does not proceed as
readily as with the Nterminal and lysine residue.
Investigations to reveal if carbamylation of proteins
was able to improve or impair the biological activity
of proteins have been conducted by Hdrkkd, S. et al. (
1992) Kidney International; 41: 1175-1 181, Plapp,
B.V. et al. (1971) Jour. Biol. Chem.; 246(4): 939-945,
Satake, R. et al. (1990) Biochimica et Biophysica
Acta; 1038: 125-129 and Mun, K-C. and Golper, T.A.
(2000) Blood Purif.; 18: 13-17. They investigated the
biological effect of carbamylation of proteins by
employing KCNO as the source of cyanate. They all
observed a decline or change in the biological
activity as a result of increased carbamylation. The
assessment of degree of carbamylation was based on two
analytical methods: 1. Measurement of the decline in
free amino groups using a trinitrobenzenesulfonic acid
(TNBS) assay and 2. Amino acid analysis determining
the lysines converted to homocitrulline residues.
Hdrkkd, S. et al. (1992), carbamylated a low-density
lipoprotein for the maximum of 6 hours at 37 with 2 M
KCNO but did not obtain a fully carbamylated protein
as measured with the TNBS assay. Plapp, B.V. et al.
(1971), investigated the effect of time and obtained
almost a fully carbamylated bovine pancreatic
deoxyribonuclease A after a 24 hours treatment with 1M
KCNO at 370C. Mun, K-C. and Golper, T.A. (2000)
investigated the effect of time with the maximum of 6
hours reaction time using 2 M KCNO. They also
investigated the effect of increasing KCNO
concentration at 6 hours all reactions were at 37C.
Mun, K-C. and Golper, T.A. (2000) could not, from the
experimental design, verify the exact degree of
carbamylation (please refer to page 16 line 33-35). We
have now in the present invention found that the
carbamylation of EPO yielded polymers and aggregates
hence making it unsuitable as a biopharmacutical. In
addition we found thatthe formation of these polymers
and aggregates was dependent on the process conditions
for the carbamylation. Hence the development of a
process with optimal parameters regarding pH, time,
cyanate concentration, temperature, protein
concentration and most importantly the degree of
protein polymerisation was needed. The present
invention comprises an optimal process for
carbamylation yielding a product with a low degree of
polymerisation and aggregation, and furthermore,
surprisingly, we have found that a fully carbamylated
EPO aiming at the N-terminal and all lysine residues
(the latter occurs in a specified pH-range) was
obtained. A subsequent step of the method of the
invention was made in order to remove the formed
aggregates and polymers. The resulting carbamylated
pure EPO is a novel compound, and is claimed as such
in the present application, along with pharmaceutical
compositions comprising the compound. It has
previously been illustrated that the degree of
carbamylation depends on cyanate concentration and
time. However it has not been described how to obtain
a scaleable carbamylation process for production of a
biopharmaceutical. The presence of aggregates by
sub-optimal production has been associated with the
induction of antibodies. And the presence of
aggregates therefore results in a biopharmaceutical
product unsuitable for use in humans. The
carbamylation and purification process described in
the present invention leads to a protein that is
characterized as fully carbamylated with the lowest
formation of polymers or aggregates as possible and
with the minimum loss of end product. Hence making it
an economical viable step. 



Further processing of the carbamylated protein renders
a product useful as a biopharmaceutical with only a
minimal risk for the generation of an immunological
response to the protein due to aggregates and
polymers.The analytical methods for assessment of full
carbamylation are in addition to amino acid analysis;
TNBS for free primary amino groups and finally a
characterization of the product and digested product
by MALDI-TOF. The novel compound of the invention
which is erythropoietin that is fully carbamylated on
free amino groups at the N-terminal and lysines of the
molecule and further is not aggregated and not
polymerised to a content of above 2.5 % and contains a
minimum of over- or undercarbamylated erythropoietin,
may be used for the production of pharmaceutical
compositions for the treatment of diseases responsive
to the neuroprotective effects of native
erythropoietin. Summary of the invention The present
invention relates to a scaleable protein carbamylation
procedure for the production of biopharmaceuticals.
Furthermore, it relates to the product of the process,
and to pharmaceutical compositions comprising the
compound, and to the use of those compositions. The
carbamylation and purification process described in
the present application leads to a protein that is
characterized as fully carbamylated with the lowest
formation of polymers or aggregates as possible and
with the minimum loss of end product. The
carbamylation process has been optimised to yield a
carbamylated protein with the lowest amount of polymer
and aggregates making it an economical viable process.
The final product additionally contains limited
amounts of isoforms of over- and/or undercarbamylated
erythropoietin (below or above 9 carbamylations per
molecule). Undercarbamylated EPO would contain less
than 9 carbamyl residues, i.e., not all of the eight
lysines and N-terminus are carbamylated.
Under-carbamylated EPO can have as a little 5 carbamyl
residues and still not have classic erythropoietic
activity, making it suitable for use in the present
invention. Over-carbamylated EPO has more than 9
carbamyl residues andwould have carbamylation at amino
acids other than the eight lysine residues and the
Nterminus. CEPO can have as many as 15 carbamyl
residues and still have the desired effect, i.e., no
classic erythropoietic activity. At least about 90%,
and most likely 95%, of the CEPO isoforms are
carbamylated at the 8 lysine residues and N-terminus
only. Further processing of the carbamylated protein
removes aggregated and polymerised product to a level
of maximum 3% or 2.5 %, and thereby renders a product
useful as a biopharmaceutical with only minimal risk
of generation of an immunological response to the
protein due to aggregates and polymers. The analytical
methods for assessment of carbamylation are in
addition to amino acid analysis; TNBS for free primary
amino groups and a characterization of the product and
digested product by MALDI-TOF and LC-MS/MS. Detailed
description of the invention METHOD OF MAKING Six
steps constitute the method for carbamylation of the
proteins: 1. Concentration by ultrafiltration 2.
Modification by carbamylation. 3. Desalting by
gelfiltration 4. Purification by anion-exchange. 5.
Concentration and buffer exchange by ultra- and
diafiltration. 6. 0.22 mmfiltration The starting
material of the present carbamylation process is
advantageously purified human EPO, but can be any EPO
form of animal or human type, in non-limiting example
being it synthetic, recombinant human EPO or
biologically or chemically modified human EPO, suchas
asialo-EPO, mutants of human EPO, i.e., a molecule
where changes in the amino acid sequence are
introduced, EPO fragments, peptides of EPO, other
proteins, or a mixture of proteins if several proteins
are desired carbamylated. The first step of the
process involves a protein concentration adjustment by
ultrafiltration wherein the protein concentration is
adjusted for the purpose of keeping a low process
volume. The protein concentration of 0.05-10 mg/ml or
0.05 - 8 mg/ml is a preferred embodiment. A more
preferred embodiment is 0.05-7 mg/ml and most
preferred is 2-5 mg/ml. If the concentration is
increased aggregates are increasingly formed. The
ultrafiltration is performed by means of a BioMax
(Millipore) with a MWCO of 5 kDa. Other filters may be
applied. In addition the solubility of the protein may
be adjusted by adding stabilizers. After completion of
the concentration step, the protein solution is mixed
with K-borate tetra hydrate, K-cyanate, with a pH 7-1
1 or pH 7-10. In a preferred embodiment, the pH is
8-10, and most preferred 9.0. The temperature ranges
from 0-60C or 0-50C or 0-40C or 0-< 37C but a
preferred embodiment is a temperature interval of
30-34C preferably 320C, for a time window of 10
minutes-30 days or 30 minutes-30 days or 1 hour-30
days or 1 hour-20 days or 1 hour- 10 days or 1 hour-5
days or 1 hour-2 days or 1 hour-26 hours or 18-26
hours or preferred 22 hours-26 hours, most preferably
24 hours. However these preferred intervals could be
changed if other process parameters are changed, i.e.,
temperature, cyanate concentration and protein
concentration. If the temperature is below the limits
the yield will be low as carbamylation will be slow
and inefficient. If the temperature limits are
exceeded, the yield will be low due to increased 



aggregation. Another crucial parameter is time as the
carbamylation will not be complete if the time is
decreased or if time is increased the formation of
aggregates are observed hence resulting in lower
yield.Therefore a process with coherent parameters are
presented, i.e., if the temperature is lowered the
decreased carbamylation reaction can be compensated
for by increasing the cyanate concentration and/or
reaction time. Additionally, if reaction time is
reduced the decreased carbamylation reaction can be
compensated for by increasing temperature and/or
cyanate concentration. Finally in a process with
reduced cyanate concentration the decreased
carbamylation reaction can be compensated for by
increasing the reaction time and/or temperature.
Therefore in conclusion one significant change of one
crucial parameter (time, temperature, cyanate
concentration and protein concentration) would imply a
change in one or more of the other crucial parameters
in order to obtain a fully carbamylated molecule with
low formation of aggregates and polymers. The
concentration of borate buffer may be 0.05-2 M but in
a preferred embodiment 0.1-1 M and most preferably 0.5
M as cyanate inherently hydrolyses and polymerizes
under uptake of protons and lack of buffer capacity
results in a drift of the pH of the solution. In
addition the cyanate concentration is preferred in the
range of 0.05-10 M or 0.05-8 M or 0.05-6 M or 0.05-4 M
or 0.05-2 M, a preferred embodiment being 0.05-1 M and
most preferably 0.5 M. A concentration of 0.5 M borate
buffer is required to control the pH drift caused by
proton uptake of the 0.5 M cyanate concentration in
use. A process using other salts of cyanate and borate
may be employed. Additionally other reaction buffers
than borate may be employed, e.g., a carbonate buffer
or phosphate buffer. The desalting of the reaction
mixture of protein and cyanate is performed by means
of a chromatographic gelfiltration. The G-25 Fine
(Amersham Biosciences) matrice is employed. The hold
up time before sample application to the column is
controlled and should not exceed 2 hours, as this
would cause further carbamylation and polymer
formation. The desalting andbuffer change of proteins
can be performed by dialysis, dia-ultrafiltration or
by means of a chromatographic gelfiltration. Other
gelfiltration matrices may be applied such as for
example matrices of crosslinked polysaccharides or
crosslinked mixed polysaccharides, polyacrylamide,
polystyrene or matrices of ceramic nature. Furthermore
the column height may be varied in this step. The
carbamylation step may be adjusted to obtain a product
with less than 40% aggregates and polymers or less
than 30% or less than 25% or less than 20 % or less
than 15 % or less than 12.5 % or less than 10% or less
than 8% or less than 7%. The removal of aggregates and
polymers is perfomed by a purification step using
anion exchange. It is observed that it can separate
carbamylated EPO from remains of the starting material
and from aggregates/polymers. The running buffer A is:
0.3% Tris (25 mM), 0.3% (50 mM) NaCl. pH 8.5  0.2, and
elution buffer B: 0.3% Tris (25 mM), 5.8% ( 1 M) NaCl.
pH 8.5  0.2. The gradient is performed with 0-30 %
over 20 column volumes yielding the desired
separation. The purification step may result in a
product with less than 3% aggregates and polymers or
less than 2.5% or less than 2% or less than 1.5% or
less than 1% or less than about 0.5%. The elution and
collection and pooling of the carbamylated EPO peak
influence the distribution of the heterogeneity, i.e.,
isoforms, of the eluted protein. In other words, the
amounts of over- and under-carbamylated CEPO will vary
depending on the collection and pooling procedure. A
narrow pooling will lead to a lowering of the content
of over- and/or under-carbamylated erythropoietin.
Increasing the length of the gradient will allow for
selection of a more defined product by leaving out
some species. A composition of carbamylated EPO with
less than about 40% over- and under-carbamylated
isoforms by weight, as measured by ESI-mass
spectrometry is one embodiment of the invention. A
more preferred embodiment is a CEPO with less than
about 35% of over- and under- carbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An
evenmore preferred embodiment is a CEPO with less than
about 30% over- and undercarbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 25% over- and under-carbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 20% over- and under-carbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 15% over- and under-carbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 10% over- and under-carbamylated isoforms by
weight, as measured by ESImass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 5% over- and under-carbamylated isoforms by
weight, as measured by ESI-mass spectrometry. An even
more preferred embodiment is a CEPO with less than
about 2% over- and undercarbamylated isoforms by
weight, as measured by ESI-mass spectrometry. The most
preferred embodiment is a CEPO with less than about 1%
over- and under-carbamylated isoforms by weight, as
measured by ESI-mass spectrometry. In addition to
influencing the overall content of the isoforms, the
collection and pooling of the carbamylated EPO peak
influences the distribution of over-carbamylated CEPO.
It is preferred that the amount of over-carbamylated
CEPO isoforms be less than about 35% by weight as
measured by ESI-mass spectrometry. It is even more
preferred that the amount of 



over-carbamylated CEPO be less than about 30% by
weight as measured by ESI-mass spectrometry, and even
more preferred that the amount of over-carbamylated
CEPO be less than about 25% by weight, and even more
preferred that it be less than about 20%, and even
more preferred that it be less than about 15%. Most
preferably the amount of overcarbamylated EPO should
be no more than about 10%, about 5,% or about 1% by
weight of the total CEPO. Other running and elution
buffers may be employed as other anion exchange
matrices and charged filters may be employed. The
matrices in unlimiting example being of
crosslinkedpolysaccharides or crosslinked mixed
polysaccharides, polyacrylamide, polystyrene or
matrices of ceramic nature. In addition even
cationexchange, hydrophobic interaction
chromatography, reversed phase chromatography,
affinity chromatography and size exclusion
chromatography may be used for the purification. In
the next step for the adjustment of concentration and
buffer a dia/ultrafiltration tangential flow
filtration unit is used. The carbamylated EPO is
adjusted to a concentration > 0.5 mg/ml and the buffer
changed to a 20 mM citrate, 100 mM NaCl buffer. The
concentration and buffer change is performed by means
of a BioMax (Millipore) with a MWCO of 5 kDa. Other
filters may be applied. Finally the purified
biopharmacutical drug substance is 0.22 mm filtrated
using a Millipak (Millipore) to reduce germs. Any 0.22
mm filter may be used. Using the method a fully
carbamylated EPO is obtained with less than 3% or
preferably less than 2.5% of aggregates as measured by
SEC-HPLC. The full carbamylation of the 8 lysine
residues is verified using amin oacid analysis
determining the converted lysines to hornocitrulline.
Furthermore the carbamylation was followed using the
TNBS assay for determination of primary amines hence
showing the complete carbamylation of lysines and the
N-terminal. In addition a thorough characterization
using MALDI-TOF determined the change in the intact
mass both of the PNGase treated protein and for the
protein with the N-glycans. In addition MALDI-TOF
peptide mass fingerprint analysis/LC-MS/MS analysis,
showed that all 8 lysines and the N-terminal are
carbamylated. No other carbamylated amino acids were
detected and no modifications of the glycans were
detected. Furthermore, a reduced content of over- and
under- carbamylated forms of EPO) is obtained in the
final product. This product is novel and claimed.One
embodiment of the invention is the composition
obtained after the carbamylation step, but before the
anion exchange purification, comprising a carbamylated
EPO with less than about 40% by weight of aggregates
and polymers, or less than about 30% , or less than
about 25%, or less than about 20 %, or less than about
15 %, or less than about 12.5 %, or less than about
10%, or less than about 8% or less than about 7%, and
an amount of cyanate. One further embodiment of the
invention is the composition obtained after the anion
exchange purification comprising a carbamylated EPO
with less than about 3% by weight of aggregates and
polymers, or less than about 2.5%, or less than about
2%, or less than about 1.5%, or less than about 1% or
less than about 0.5%. Further, this composition
comprises isoforms consisting of over- or
under-carbamylated EPO in amounts less than about 40 %
by weight of the total carbamylated EPO, or more
preferably less than about 35%, or less than about
30%, or less than about 25%, or less than about 20%,
or less than about 15%, or less than about 10%, or
less than about 7.5%, or less than about 5%, or less
than about 2%, and most prefereably less than about
1%. Further, the amount of over-carbamylated EPO in
the composition may be less than about 35% by weight
of the total carbamylated EPO, or more preferably less
than about 30%, or less than about 25%, or less than
about 20%, or less than about 15%,,or less than about
10%, or less than about 7.5%, or less than about 5%,
or less than about 2%, and most preferably less than
about 1%. PHARMACEUTICAL COMPOSITIONS OF THE INVENTION
One aspect of the invention is the use of the
compounds of the invention for the production of
pharmaceutical compositions to be used in humans or
mammals for treatment of the conditions described
below. One embodiment of the invention is a
pharmaceutical composition comprising a
therapeutically effective amount of carbamylated EPO,
with less than about 3% by weight of aggregates and
polymers, or more preferably less than about 2.5%, or
less than about 2%, or less than about 1.5%, or less
than about 1%, and most preferably, less than about
0.5% andfurther, this composition comprises isoforms
consisting of over- or under- carbamylated EPO in
amounts less than about 40 % by weight of total
carbamylated EPO, or more preferably less than about
35%, or less than about 30%, or less than about 25% ,
or less than about 20 %, or less than about 15%, or
less than about 10%, or less than about 5 %, or less
than about 3%, or less than about 2% , and most
preferably less than about 1%. Further, the amount of
over-carbamylated EPO in the composition may be less
than about 35% by weight of the total carbamylated
EPO, or more preferably less than about 30%, or less
than about 25%, or less than about 20%, or less than
about 15%, or less than about 10%, or less than about
5%, or less than about 3%, or less than about 2% and
most preferably less than about 1% . In the practice
of one aspect of the present invention, a
pharmaceutical composition as described above
containing the compound of the invention may be
administerable to a mammal by any route that provides
a sufficient level of the compound of the invention in
the vasculature to permit translocation across an
endothelial cell barrier and beneficial effects on
responsive cells. When used for the purpose of
perfusing a tissue or organ, similar results are 



desired. In the instance where the cells or tissue is
non-vascularized and/or the administration is by
bathing the cells or tissue with the composition of
the invention, the pharmaceutical composition provides
an effective responsive cell-beneficial amount of a
compound of the invention. The endothelial cell
barriers across which the compound of the invention
may translocate include tight junctions, perforated
junctions, fenestrated junctions, and any other types
of endothelial barriers present in a mammal. A
preferred barrier is an endothelial cell tight
junction, but the invention is not so limiting. The
aforementioned compound of the invention is useful
generally for the therapeutic or prophylactic
treatment of human diseases of the central nervous
system or peripheral nervous system which have
primarily neurological or psychiatric symptoms,
ophthalmic diseases, cardiovascular diseases,
cardiopulmonary diseases, respiratory diseases,
kidney, urinary and reproductive diseases,
gastrointestinal diseases and endocrine and metabolic
abnormalities. In particular, such conditions and
diseases include hypoxic conditions, which adversely
affect excitable tissues, such as excitable tissues in
the central nervous system tissue, peripheral nervous
system tissue, or cardiac or retinal tissue such as,
for example, brain, heart, orretina/eye. Therefore,
the compound of the invention can be used to treat or
prevent damage to excitable tissue resulting from
hypoxic conditions in a variety of conditions and
circumstances. Non-limiting examples of such
conditions and circumstances are provided in the table
hereinbelow. In the example of the protection of
neuronal tissue pathologies treatable in accordance
with the present invention, such pathologies include
those resulting from reduced oxygenation of neuronal
tissues. Any condition which reduces the availability
of oxygen to neuronal tissue, resulting in stress,
damage, and finally, neuronal cell death, can be
treated by the methods of the present invention.
Generally referred to as hypoxia and/or ischemia,
these conditions arise from or include, but are not
limited to, stroke, vascular occlusion, prenatal or
postnatal oxygen deprivation, suffocation, choking,
near drowning, carbon monoxide poisoning, smoke
inhalation, trauma, including surgery and
radiotherapy, asphyxia, epilepsy, hypoglycemia,
chronic obstructive pulmonary disease, emphysema,
adult respiratory distress syndrome, hypotensive
shock, septic shock, anaphylactic shock, insulin
shock, sickle cell crisis, cardiac arrest,
dysrhythmia, nitrogen narcosis, and neurological
deficits caused by heart-lung bypass procedures. In
one embodiment, for example, the specific
pharmaceutical compositions comprising the composition
of the invention can be administered to prevent injury
or tissue damage resulting from risk of injury or
tissue damage during surgical procedures, such as, for
example, tumor resection or aneurysm repair. Other
pathologies caused by or resulting from hypoglycemia
which are treatable by the methods described herein
include insulin overdose, also referred to as
iatrogenic hyperinsulinemia, insulinoma, growth
hormone deficiency, hypocortisolism, drug overdose,
and certain tumors. Other pathologies resulting from
excitable neuronal tissue damage include seizure
disorders, such as epilepsy, convulsions, or chronic
seizure disorders. Other treatable conditions and
diseases include, but are not limited to, diseases
such as stroke (ischemic stroke, subarachnoid
haemorrhage, Intracerebral haemorrhage), multiple
sclerosis, hypotension, cardiac arrest, Alzheimer's
disease, Parkinson's disease, cerebral palsy, brain or
spinal cordtrauma, AIDS dementia, age-related loss of
cognitive function, memory loss, amyotrophic lateral
sclerosis, seizure disorders, alcoholism, retinal
ischemia, optic nerve damage resulting from glaucoma,
and neuronal loss. The specific composition and
methods of the present invention may be used to treat
inflammation resulting from disease conditions or
various traumas, such as physically or chemically
induced inflammation. Such traumas could include
angitis, chronic bronchitis, pancreatitis,
osteomyelitis, rheumatoid arthritis,
glomerulonephritis, optic neuritis, temporal
arteritis, encephalitis, meningitis, transverse
myelitis, dermatomyositis, polymyositis, necrotizing
fascilitis, hepatitis, and necrotizing enterocolitis.
Evidence has demonstrated that activated astrocytes
can exert a cytotoxic role towards neurons by
producing neurotoxins. Nitric oxide, reactive oxygen
species, and cytokines are released from glial cells
in response to cerebral ischemia (see Becker, KJ.
2001. Targeting the central nervous system
inflammatory response in ischemic stroke. Curr Opinion
Neurol 14:349-353 and Mattson, M.P., Culmsee, C , and
Yu, Z.F. 2000. Apoptotic and Antiapoptotic mechanisms
in stroke. Cell TissueRes 301:173-187.). Studies have
further demonstrated that in models of
neurodegeneration, glial activation and subsequent
production of inflammatory cytokines depends upon
primary neuronal damage (see Viviani, B., Corsini, E.,
Galli, CL. , Padovani, A., Ciusani, E., and
Marinovich, M. 2000. Dying neural cells activate glia
through the release of a protease product. Glia
32:84-90 and Rabuffetti, M., Scioratti, C , Tarozzo,
G., Clementi, E., Manfredi, A.A., and Beltramo, M.
2000. Inhibition of caspase-1-like activity by
Ac-Tyr-Val-Ala-Asp-chloromethyl ketone includes long
lasting neuroprotection in cerebral ischemia through
apoptosis reduction and decrease of proinflammatory
cytokines. J Neurosci 20:4398-4404). Inflammation and
glial activation is common to different forms of neuro
degenerative disorders, including cerebral ischemia,
brain trauma and experimental allergic
encephalomyelitis, disorders in which erythropoietin
exerts a neuroprotective effect. Inhibition of
cytokine production by erythropoietin could, at least
in part, mediate its protective effect. However,
unlike "classical" anti-inflammatory cytokines such as
11-10 and IL- 13, which inhibit tumor necrosis factor
production directly, erythropoietin appears to be
active only in the presence of neuronal death.While
not wishing to be bound by any particular theory, it
appears that this anti-inflammatory 



activity may be hypothetically explained by several
non-limiting theories. First, since erythropoietin
prevents apoptosis, inflammatory events triggered by
apoptosis would be prevented. Additionally,
erythropoietin may prevent the release of molecular
signals from dying neurons which stimulate the glia
cells or could act directly on the glial cells
reducing their reaction to these products. Another
possibility is that erythropoietin targets more
proximal members of the inflammatory cascade (e.g.,
caspase 1, reactive oxygen or nitrogen intermediates)
that trigger both apoptosis and inflammation.
Furthermore, erythropoietin appears to provide
anti-inflammatory protection without the rebound
affect typically associated with other
anti-inflammatory compounds such as dexamethasone.
Once again, not wishing to be bound by any particular
theory, it appears as though this may be due to
erythropoietin's affect on multipurpose neuro toxins
such as nitric oxide (NO). Although activated
astrocytes and microglia produce neurotoxic quantities
of NO in response to various traumas, NO serves many
purposes within the body including the modulation of
essential physiological functions. Thus, although the
use of an anti inflammatory may alleviate inflammation
by suppressing NO or other neuro toxins, if the
anti-inflammatory has too long a half-life it may also
interfere with these chemicals' roles in repairing the
damage resulting from the trauma that led to the
inflammation. It is hypothesized that the compound of
the present invention is able to alleviate the
inflammation without interfering with the restorative
capabilities of neurotoxins such as NO. The specific
compositions and methods of the invention may be used
to treat conditions of, and damage to, retinal tissue.
Such disorders include, but are not limited to retinal
ischemia, macular degeneration, retinal detachment,
retinitis pigmentosa, arteriosclerotic retinopathy,
hypertensive retinopathy, retinal artery blockage,
retinal vein blockage, hypotension, and diabetic
retinopathy. In another embodiment, the methods and
principles of the invention may be used to protect or
treat injury resulting from radiation damage or
chemotherapy induced damage to excitable tissue. In
nonlimiting example, to protect from damages caused by
compounds like taxanes,cisplatin and other
chemotherapeutics with the potential to induce
peripheral neuropathies. A further utility of the
methods of the present invention is in the treatment
of neurotoxin poisoning, such as domoic acid shellfish
poisoning, neurolathyrism, and Guam disease,
amyotrophic lateral sclerosis, and Parkinson's
disease. As mentioned above, the present invention is
also directed to a method for enhancing excitable
tissue function in a mammal by peripheral
administration of a compound of the invention as
described above. Various diseases and conditions are
amenable to treatment using this method, and further,
this method is useful for enhancing cognitive function
in the absence of any condition or disease. These uses
of the present invention are described in further
detail below and include enhancement of learning and
training in both human and non-human mammals.
Conditions and diseases treatable by the methods of
this aspect of the present invention directed to the
central nervous system include, but are not limited
to, mood disorders, anxiety disorders, depression,
autism, attention deficit hyperactivity disorder, and
cognitive dysfunction. These conditions benefit from
enhancement of neuronal function. Other disorders
treatable in accordance with the teachings of the
present invention include for example, sleep
disruption, sleep apnea, and travel-related disorders;
subarachnoid and aneurismal bleeds, hypotensive shock,
concussive injury, septic shock, anaphylactic shock,
and sequelae of various encephalitides and
meningitides, for example, connective tissue
disease-related cerebritides such as lupus. Other uses
include prevention of or protection from poisoning by
neurotoxins, such as domoic acid shellfish poisoning,
neurolathyrism, and Guam disease, amyotrophic lateral
sclerosis, Parkinson's disease; postoperative
treatment for embolic or ischemic injury; whole brain
irradiation; sickle cell crisis; and eclampsia. A
further group of conditions treatable by the methods
of the present invention include mitochondrial
dysfunction, of either a hereditary or an acquired
nature, which are the cause of a variety of
neurological diseases typified by neuronal injury and
death. For example, Leigh disease (subacute
necrotizing encephalopathy) is characterized by
progressive visual loss and encephalopathy, due to
neuronal drop out, and myopathy. In these cases,
defectivemitochondrial metabolism fails to supply
enough high energy substrates to fuel the metabolism
of excitable cells. An erythropoietin receptor
activity modulator optimizes failing function in a
variety of mitochondrial diseases. As mentioned above,
hypoxic conditions adversely affect excitable tissues.
The excitable tissues include, but are not limited to,
central nervous system tissue, peripheral nervous
system tissue, and heart tissue. In addition to the
conditions described above, the methods of the present
invention are useful in the treatment of inhalation
poisoning, such as carbon monoxide and smoke
inhalation, severe asthma, adult respiratory distress
syndrome, choking, and near drowning. Further
conditions which create hypoxic conditions or by other
means induce excitable tissue damage include
hypoglycemia that may occur in inappropriate dosing of
insulin, or with insulinproducing neoplasms
(insulinoma). Various neuropsychologic disorders which
are believed to originate from excitable tissue damage
are treatable by the instant methods. Chronic
disorders in which neuronal damage is involved and for
which treatment by the present invention is provided
include disorders relating to the central nervous
system and/or peripheral nervous system including
age-related loss of cognitive function and senile
dementia, chronic seizure disorders, Alzheimer's
disease, Parkinson's disease, dementia, memory loss,
amyotrophic lateral sclerosis, multiple 



sclerosis, tuberous sclerosis, Wilson's Disease
cerebral and progressive supranuclear palsy, Guam
disease, Lewy body dementia, prion diseases, such as
spongiform encephalopathies, e.g., Creutzfeldt-Jakob
disease, Huntington's disease, myotonic dystrophy,
Charcot-Marie- Tooth Disease, Freidrich's ataxia and
other ataxias, as well as Gilles de Ia Tourette's
syndrome, seizure disorders such as epilepsy and
chronic seizure disorder, stroke, brain or spinal cord
trauma, AIDS dementia, alcoholism, autism, retinal
ischemia, glaucoma, autonomic function disorders such
as hypertension and sleep disorders, and
neuropsychiatric disorders that include, but are not
limited to, schizophrenia, schizoaffective disorder,
attention deficit disorder hyperactivity, dysthymic
disorder, major depressive disorder, mania,
obsessive-compulsive disorder, psychoactive substance
use disorders, anxiety, panic disorder, as well as
unipolar and bipolar affective disorders. Additional
neuropsychiatric and neurodegenerative disorders
include, for example, those listed in the American
PsychiatricAssociation's Diagnostic and Statistical
Manual of Mental Disorders (DSM), the most current
version, IV, of which in incorporated herein by
reference in its entirety. In another embodiment,
recombinant chimeric toxin molecules comprising a
compound of the invention can be used for therapeutic
delivery of toxins to treat a proliferative disorder,
such as cancer, or viral disorder, such as subacute
sclerosing panencephalitis. Table 1 lists additional
exemplary, non-limiting indications as to the various
conditions and diseases amenable to treatment by the
aforementioned compounds of the invention. Table 12-
(lH-INDOLYLSULFANYL) -ARYL AMINE DERIVATIVES FOR USE I
N THE TREATMENT OF AFFE CTIVE DISORDERS, PAIN, ADHD
AND STRESS URINARY INCONTINENCE FIELD OF THE INVENTION
The present invention relates to compounds, which are
serotonin reuptake inhibitors and 5 preferably also
norepinephrine reuptake inhibitors and/or dopamine
reuptake inhibitors and the medical use of such
compounds, e.g., in the treatment of affective
disorders, pain disorders, attention deficit
hyperactivity disorder (ADHD) and stress urinary
incontinence. BACKGROUND OF THE INVENTION 10 All
currently available antidepressants can be classified
in 3 classes: 1) monoamine oxidase inhibitors (MAOIs),
2) biogenic amine neurotransmitter [serotonin (5-HT),
norepinephrine (NE) and dopamine (DA)] transporter
reuptake blockers, and 3) modulators, especially
blockers of one or more of the 5-HT and/or NE
receptors. 15 Since depression is associated with a
relative deficiency of the biogenic amines, the use of
5-HT and/or NE-receptor blockers (i.e. 5-HT and or
NE-antagonist's) have not proven very successful in
the treatment of depression and anxiety and the
preferred and currently most efficient treatments are
based on the enhancement of 5-HT and/or NE
neurotransmission by 20 blocking their reuptake back
from the synaptic cleft (Slattery, D.A. et al, "The
evolution of antidepressant mechanisms", fundamental
and Clinicalpharmacology, 2004, 18, 1-21; Schloss, P.
et al, "new insights into the mechanism of
antidepressant therapy", Pharmacology and
therapeutics, 2004, 102, 47-60). 25 Selective
serotonin reuptake inhibitors (hereinafter referred to
as SSRJs) have become first choice therapeutics in the
treatment of depression, certain forms of anxiety and
social phobias, because they generally are effective,
well tolerated and have a favourable safety profile
compared to the classic tricyclic antidepressants.
Drugs claimed to be SSRIs are for example flouxetine,
sertraline and paroxetine. 30 However, clinical
studies on depression indicate that non-response to
the known SSRIs is substantial, up to 30%. Another,
often neglected, factor in antidepressant treatment is
the fact that there is generally a delay in
therapeutic effect of the SSRIs. Sometimes
symptomseven worsen during the first weeks of
treatment. Furthermore, sexual dysfunction is
generally a side effect common to SSRIs. Accordingly,
there is a desire for the development of compounds
capable of improving the treatment of depression and
other serotonin related diseases. A newer strategy has
been the development of dual re-uptake inhibitors,
e.g., the combined effect of 5-HT reuptake inhibition
and NE (norepinephrine is also named noradrenaline,
NA) reuptake inhibition on depression is explored in
clinical studies of compounds such as Duloxetine
(Wong, "Duloxetine (LY-248686): an inhibitor of
serotonin and noradrenaline uptake and an
antidepressant drug candidate", Expert Opinion on
Investigational Drugs, 1998, 7, 10, 1691-1699) and
Venlafaxine (Khan-A et al, 30 "Venlafaxine in
depressed outpatients", Psychopharmacology Bulletin,
1991, 27, 141-144). Compounds having such dual effect
are also named SNRIs, "serotonin and noradrenaline
reuptake inhibitors", or NSRIs, "noradrenaline and
serotonin reuptake inhibitors". Since treatment with
the selective NE reuptake inhibitor reboxetine has
been shown to stimulate 5-HT neurons and mediate the
release of 5-HT in the brain (Svensson,T. et al, J.
Neural. Transmission, 2004, 111, 127) there might be a
synergistic advantage using SNRTs in the treatment of
depression or anxiety. The use of SNRTs have been
shown in clinical studies to have a beneficial effect
on pain (e.g. Fibromyalgia syndrome, overall pain,
back pain, shoulder pain, headache, pain while awake
and during daily activities) and especially pain
associated with depression (Berk, M. Expert Rev.
Neurotherapeutics 2003, 3, 47-451; Fishbain, D.A., et
al. "Evidence-based data from animal and human
experimental studies on pain relief with
antidepressants: A 



structured review" Pain Medicine 2000 1:310-316).
SNRI' s have also been shown in clinical studies to
have a beneficial effect in attention deficit
hyperactivity disorder (ADHD) (N. M. Mukaddes;
Venlafaxine in attention deficit hyperactivity
disorder, European Neuropsychopharmacology, Volume 12,
Supplement 3, October 2002, Page 421).Furthermore,
SNRI' s have been shown to be effective for the
treatment of stress urinary incontinence (Dmochowski
R.R. et al. "Duloxetine versus placebo for the
treatment of North American women with stress urinary
incontinence", Journal of Urology 2003, 170:4,
1259-1263.) Naranjo, C. et al. " The role of the brain
reward system in depression" Prog. Neuro-
Psychopharmacol. Biol. Psychiatry 2001, 25, 781- 823
discloses clinical and preclinical findings of links
between lack of extra cellular dopamine in the
mesocorticolimbic system and anhedonia, which is one
of the main symptoms of depression. Furthermore,
Axford L. et al. describe the development of triple
5-HT, NE and DA re-uptake inhibitors for treatment of
depression. (2003, Bioorganic & Medical Chemistry
Letters, 13, 3277-3280: "Bicyclo[2.2.1.]heptanes as
novel triple re-uptake inhibitors for the treatment of
depression"). Wellbutrin (bupropion) which has DA
re-uptake activity in vitro and in vivo, show
antidepressant efficacy. Other combination studies
have indicated that addition of some affminity at the
DA uptake site may have some clinical benefit (Nelson,
J. C. J . Clin. Psychiatry 1998, 59, 65; Masand, P. S.
et al. Depression Anxiety 1998, 7, 89; Bodkin, J. A et
al. J. Clin. Psychiatry 1997, 58, 137). The
combination of an SSRI and a norepinephrine and
dopamine reuptake inhibitor, has been shown to have
better efficacy in SSRI-non-responders (Lam R. W. et
al. "Citalopram and Bupropion-SR: Combining Versus
Switching in Patients With Treatment-Resistant
Depression." J Clin. Psychiatry 2004, 65, 337-340).
There is clinical evidence suggesting that the
combination of an SSRI and a norepinephrine and
dopamine reuptake inhibitor induces less sexual
dysfunction, than treatment with SSRI' s alone
(Kennedy S. H. al. " Combining Bupropion SR With
Venlafaxine, Paroxetine, or Duloxetine: A Preliminary
Report on Pharmacokinetic, Therapeutic, and Sexual
Dysfunction Effects" J. Clin. Psychiatry 2002, 63,
181-186).Diphenyl sulphides of Formula II and
variations thereof have been disclosed as serotonin
re-uptake inhibitors and have been suggested for use
in treatment of depression, cf. e.g. WO03029232(Al).
(H) The above-mentioned reference does not disclose
compounds comprising an indole group like the
indolyl-sulfanyl arylamines of the present invention.
Diphenyl sulphides of Formula (HA) and variations
thereof have been disclosed as serotonin re-uptake
inhibitors and have been suggested for use in
treatment of depression, cf. e.g. US 5095039, US
4056632, EP 396827 Al and WO 9312080. EP 402097
describes halogen substituted diphenylsulfides claimed
to be selective serotonin inhibitors for treatment of
depression. Likewise WO 9717325 disclose derivatives
of N,N-dimethyl- 2-(arylthio)benzylamine claimed to be
selective serotonin transport inhibitors and suggest
their use as antidepressants. J. Jilek et al., 1989,
Collect. Czeck Chem. Commun., 54, 3294-3338 also
discloses various derivatives of diphenyl sulphides,
"phenyl-thiobenzylamines" as antidepressants.
Furthermore, diphenyl sulphides are also disclosed in
US 3803143 and claimed useful as antidepressant. K.
Sindelar et al., "Collection of Czechoslovak Chemical
Communications, (1991), 56(2), 449-58, by K. Sindelar
et al" disclose compounds of Formula (HB) in which one
of the rings is substituted with a thiophene ring with
test for selectivity as 5-HT re-uptake inhibitor and
NA re-uptake inhibitor, respectively, for use as
antidepressants.The present invention provides
2-(lH-indolylsulfanyl)-aryl amine derivatives of
formula I which are serotonin reuptake inhibitors. A
particular aspect of the invention provides compounds
possessing the combined effect of serotonin reuptake
inhibition and norepinephrine reuptake inhibition.
Another particular aspect of the invention provides
compounds possessing the combined effect of serotonin
reuptake inhibition and dopamine reuptake inhibition.
Furthermore, some of the compounds are also triple
5-HT, NE and DA re-uptake inhibitors. SUMMARY OF THE
INVENTION One object of the invention is the provision
of compounds, which are serotonin reuptake inhibitors.
Another object of the invention is the provision of
compounds, which are both serotonin reuptake
inhibitors and noradrenaline reuptake inhibitors. Yet
another object of the invention is the provision of
compounds, which are both serotonin reuptake
inhibitors and dopamine reuptake inhibitors. Yet
another object of the invention is the provision of
compounds, which are serotonin reuptake inhibitors,
noradrenaline reuptake inhibitors and dopamine
reuptake inhibitors. The compounds of the invention
are substituted indole derivatives of the general
formula I as the free base or salts thereof wherein Z,
the dotted line and R -R are as defined below.The
invention provides a compound according to the above
for use as a medicament. The invention provides a
pharmaceutical composition comprising a compound
according to the above and at least one
pharmaceutically acceptable carrier or diluent. The
invention provides the use of a compound according to
the above for the preparation of a medicament for the
treatment of affective disorders, pain disorders, ADHD
and stress urinary incontinence. 



The invention furthermore concerns the use of a
compound according to the above in a method of
treatment of affective disorders, pain disorders, ADHD
and stress urinary incontinence. DEFINITION OF
SUBSTITUENTS The term heteroatom refers to a nitrogen,
oxygen or sulphur atom. Halo means halogen. Halogen
means fluoro, chloro, bromo or iodo. The expression
"C1-6-alk(en/yn)yl" means a Ci-6-alkyl, a C2-6-alkenyl
or a C2-6-alkynyl group. The expression
"C1-6-alk(en)yl" means a C1-6-alkyl or a C2-6-alkenyl
group. The term "C1-6-alkyl" refers to a branched or
unbranched alkyl group having from one to six carbon
atoms inclusive, including but not limited to methyl,
ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl,
2-methyl-2-propyl and 2-methyl- 1-propyl. The term
"C2-6-alkenyl" designates such groups having from two
to six carbon atoms, including one double bond,
including but not limited to ethenyl, propenyl, and
butenyl. Such C2-6-alkenyl group may be branched or
unbranched. The term "C2-6-alkynyl" designates such
groups having from two to six carbon atoms, including
one triple bond, including but not limited to ethynyl,
propynyl and butynyl. Such C2-6-alkynyl group may be
branched or unbranched.The expression
"C3-8-cycloalk(en)yl" means a C3-8-cycloalkyl or a
C3-8-cycloalkenyl group. The term "C3-8-cycloalkyl"
designates a monocyclic or bicyclic carbocycle having
three to eight C-atoms, including but not limited to
cyclopropyl, cyclopentyl, and cyclohexyl. The term
"C3-8-cycloalkenyl" designates a monocyclic or
bicyclic carbocycle having three to eight C-atoms and
one double bond, including but not limited to
cyclopropenyl, cyclopentenyl and cyclohexenyl. In the
expression "C3-8-cycloalk(en)yl-C 1-6-alk(en/yn)yl",
"C1-6-alk(en/yn)ylamino",
"di-(C1-6-alk(en/yn)yl)amino",
"C1-6-alk(en/yn)ylcarbonyl",
"C1-6-alk(en/yn)ylaminocarbonyl",
"di-(C1-6-alk(en)yl)aminocarbonyl",
"C1-6-alk(en/yn)yloxy", "Ci_6-aJk(en/yn)ylsuIfanyl",
"halo-C 1-6-alk(en/yn)yl", "halo-
Ci-6-alk(en/yn)ylsulfonyl", "halo-C
1-6-alk(en/yn)ylsulfanyl", "C1-6-alk(en/yn)yl-O-CO-"
and "C1-6-alk(en/yn)ylsulfonyl" the terms
"C3-8-cycloalk(en)yl", "C1-6-alk(en/yn)yl",
"C1-6-alk(en)yl" and "halo" are as defined above.
DESCRIPTION OF THE INVENTION The present invention
relates to 2-(l -indolylsulfanyl)-aryl
amine-derivatives which are serotonin reuptake
inhibitors, some of the compounds are also
noradrenaline reuptake inhibitors. Furthermore, some
compounds of the invention are serotonin reuptake
inhibitors and dopamine reuptake inhibitors.
Furthermore, some compounds of the invention are
serotonin reuptake inhibitors, noradrenaline reuptake
inhibitors and dopamine reuptake inhibitors.
Accordingly, the compounds of the invention are
considered to be useful in the treatment of affective
disorders such as for example depression and anxiety.
The present invention relates to a compound
represented by the general formula I as the free base
or salts thereofwherein the dotted line represents an
optional bond; and each of R1-R4 is independently
selected from the group consisting of hydrogen,
halogen, cyano, nitro, C1-6-alk(en/yn)yl,
C3-8-cycloalk(en)yl, C3-8-cycloalk(en)yl-C
1-6-alk(en/yn)yl, amino, C1-6-alk(en/yn)ylamino,
di-(C1-6-alk(en/yn)yl)arnino5C1-6-alk(en/yn)ylcarbonyl
, aminocarbonyl, C1-6-alk(en/yn)ylaminocarbonyl,
di-(C1-6-alk(en)yl)aminocarbonyl, hydroxy,
C]_6-alk(en/yn)yloxy, C1_6-alk(en/yn)ylsulfanyl,
halo-C 1-6-alk(en/yn)yl, halo-
C1-6-alk(en/yn)ylsulfonyl, halo-Ci
-6-alk(en/yn)ylsulfanyl and C1-6-alk(en/yn)ylsulfonyl;
and R5 is selected from the group consisting of
hydrogen, halogen, cyano, C1-6-alk(en/yn)yl,
C3-8-cycloalk(en)yl, C3.8-cycloalk(en)yl-C
1-6-alk(en/yn)yl, amino, Ci-6-alk(en/yn)ylamino,
di-(C1-6-alk(en/yn)yl)amino,
C1-6-alk(en/yn)ylcarbonyl, aminocarbonyl,
C1-6-alk(en/yn)ylaminocarbonyl,
di-(C1-6-alk(en)yl)aminocarbonyl, hydroxy,
C1-6-alk(en/yn)yloxy, C1_6-alk(en/yn)ylsulfanyl,
halo-C 1-6-alk(en/yn)yl, halo-
C1-6-alk(en/yn)ylsulfonyl,
halo-C1-6-alk(en/yn)ylsulfanyl and
C1-6-alk(en/yn)ylsulfonyl; and each of R6-R9 is
independently selected from the group consisting of
hydrogen, halogen, cyano, nitro, C .6-alk(en/yn)yl,
C3-8-cycloalk(en)yl, C3-8-cycloalk(en)yl-C
.6-alk(en/yn)yl, amino, C1-6-alk(en/yn)ylamino,
di-(C1-6-alk(en/yn)yl)amino,
C1-6-alk(en/yn)ylcarbonyl, aminocarbonyl,
C1-6-alk(en/yn)ylaminocarbonyl, di-(Ci
-6-alk(en)yl)aminocarbonyl, hydroxy,
C1_6-alk(en/yn)yloxy, Q-e-alk^n/ynJylsulfanyl, halo-Ci
-6-alk(en/yn)yl, halo- Ci-6-alk(en/yn)ylsulfonyl,
halo-C 1-6-alk(en/yn)ylsulfanyl,
Ci-6-alk(en/yn)ylsulfonyl and C1-6-alk(en/yn)yl-O-CO-;
andR10 is selected from the group consisting of
hydrogen, C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl and
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl; and Z is
selected from the group consisting of N, CH and C,
with the proviso that the dotted line represents a
bond when Z is C and with the proviso that the dotted
line does not represent a bond when Z is N or CH. In
one embodiment of the compound of formula I, the
dotted line - represents a bond. In another embodiment
of the compound of formula I the dotted line - does
not represent a 



bond. In a further embodiment of the compound of
formula I, the dotted line - does not represent a bond
and Z represents a nitrogen atom. In a further
embodiment of the compound of formula I, the dotted
line - does not represent a bond and Z represents CH.
In a further embodiment of the compound of formula I,
the dotted line - represents a bond and Z represents a
carbon atom. In a further embodiment of the compound
of formula I each of R1 4 is independently selected
from the group consisting of nitro, amino,
C1-6-alk(en/yn)ylamino, di-(C1-6-alk(en/yn)yl)amino,
C1-6-alk(en/yn)ylcarbonyl, aminocarbonyl,
C1-6-alk(en/yn)ylaminocarbonyl,
di-(C1-6-alk(en)yl)aminocarbonyl, hydroxy, d..
6-alk(en/yn)yloxy, Ci_6-alk(en/yn)ylsulfanyl,
halo-C1-6-alk(en/yn)yl, halo-
C1-6-alk(en/yn)ylsulfonyl,
halo-C1-6-alk(en/yn)ylsulfanyl and
C1-6-alk(en/yn)ylsulfonyl; in another embodiment each
of R1 4 is independently selected from the group
consisting of hydrogen, halogen, cyano,
C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl and
C3.8-cycloalk(en)yl- C1-6-alk(en/yn)yl. Typically,
each of R1 4 is independently selected from the group
consisting of hydrogen, halogen and Ci-6-alk(en/yn)yl.
To further illustrate without limiting the invention,
an embodiment concerns such compounds wherein at least
one of R1 4 is hydrogen; in a further embodiment at
least one of R1 4 is halogen such as fluoro; in a
further embodiment at least one of R1 4 is
C1-6-alk(en/yn)yl such as methyl. In a further
embodiment of the compound of formula I, R1 is
hydrogen.In a further embodiment of the compound of
formula I, R2 is selected from the group consisting of
hydrogen, C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl and
C3-8-cycloalk(en)yl- Ci-6-alk(en/yn)yl. Typically, R2
is selected from the group consisting of hydrogen and
C1-6-alk(en/yn)yl. To further illustrate without
limiting the invention an embodiment of R2 is
hydrogen; another embodiment of R2 is
Ci-6-alk(en/yn)yl typically Ci-6-alkyl such as methyl.
In a further embodiment of the compound of formula I,
R3 is hydrogen. In a further embodiment of the
compound of formula I, R4 is selected from the group
consisting of hydrogen, halogen and cyano. Typically,
R4 is selected from the group consisting of hydrogen
and halogen. To further illustrate without limiting
the invention an embodiment of R4 is hydrogen; another
embodiment of R4 is halogen such as fluoro. In a
further embodiment of the compound of formula I R5 is
selected from the group consisting of halogen, cyano,
amino, C1-6-alk(en/yn)ylamino,
di-(C1-6-alk(en/yn)yl)amino,
Ci-6-alk(en/yn)ylcarbonyl, aminocarbonyl,
Ci-6-alk(en/yn)ylaminocarbonyl, di-(C
1-6-alk(en)yl)aminocarbonyl, hydroxy, C
-alkCen/ynJyloxy, C - -alkCen/yntylsulfanyl, halo-C
1-6-alk(en/yn)yl, halo-C 1-6-alk(en/yn)ylsulfonyl,
halo-C 1-6-alk(en/yn)ylsulfanyl and
Ci-6-alk(en/yn)ylsulfonyl; in another embodiment R5 is
selected from the group consisting of hydrogen,
C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl and
C3-8-cycloalk(en)yl- C1-6-alk(en/yn)yl. Typically, R5
is selected from the group consisting of hydrogen and
Ci-6-alk(en/yn)yl. To further illustrate without
limiting the invention an embodiment of R5 is
hydrogen; another embodiment of R5 is
C1-6-alk(en/yn)yl typically Ci^-alkyl such as methyl.
In a further embodiment of the compound of formula I
R5 is attached to position 2 of the indole moiety. In
a further embodiment of the compound of formula I, R5
is attached to position 3 of the indole moiety. In a
further embodiment of the compound of formula I each
of R6 9 is independently selected from the group
consisting of amino, C1-6-alk(en/yn)ylamino, di-(C
i-6-alk(en/yn)yl)amino, Ci-6-alk(en/yn)ylcarbonyl,
aminocarbonyl,C1-6-alk(en/yn)ylaminocarbonyl, di-(C
1-6-alk(en)yl)aminocarbonyl, hydroxy,
Ci-6-alk(en/yn)ylsulfanyl, 1IaIo-C1-6-alk(en/yn)yl,
halo-C 1-6-alk(en/yn)ylsulfonyl, halo-
Ci-6-alk(en/yn)ylsulfanyl and
C1-6-alk(en/yn)ylsulfonyl; in another embodiment each
of R6 9 is independently selected from the group
consisting of hydrogen, halogen, cyano, nitro,
C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl,
C3-8-cycloalk(en)yl-C 1-6-alk(en/yn)yl,
C1-6-alk(en/yn)yloxy and C -e-alk^n/yr^yl-O-CO- .
Typically, each of R6 9 is independently selected from
the group consisting of hydrogen, halogen, nitro,
C1-6-alk(en/yn)yl, C1-6-alk(en/yn)yloxy and
C1-6-alk(en/yn)yl-O-CO-. To further illustrate without
limiting the invention, an embodiment concerns such
compounds wherein at least one of R6 9 is hydrogen; in
a further embodiment at least one of R6 9 is halogen
such as chloro or fluoro; in a further embodiment at
least one of R6 9 is nitro; in a further embodiment at
least one of R6 9 is Ci-6-alk(en/yn)yl typically
C1-6-alkyl such as methyl or ethyl; in a further
embodiment at least one of R6 9 is
C1_6-alk(en/yn)yloxy typically C^-alkyloxy such as
methoxy; in a further embodiment at least one of R6"9
is Ci.6-alk(en/yn)yl-O-CO- typically Ci-6-alkyl-O-CO-
such as CH3-O-CO- . In a further embodiment of the
compound of formula I, R6 is selected from the group
consisting of hydrogen, halogen, cyano,
C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl,
C3-8-cycloalk(en)yl-C 1-6-alk(en/yn)yl and -alk n/yn
loxy. Typically, R6 is selected from the group
consisting of hydrogen, halogen, C1-6-alk(en/yn)yl,
C1--6-alk(en/yn)yloxy. To further illustrate without
limiting the invention an embodiment of R6 is
hydrogen, another embodiment of R6 is halogen such as
chloro or fluoro; another embodiment of R6 is
C1-6-alk(en/yn)yl typically C1-6-alkyl such as methyl;
another embodiment of R6 is Ci-6-alk(en/yn)yloxy
typically - -alkyloxy such as methoxy. In a further
embodiment of the compound of formula I, R7 is
selected from the group 



consisting of hydrogen, halogen, cyano, nitro,
C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl,
C3-8-cycloalk(en)yl-C 1-6-alk(en/yn)yl, Cj-e-aU
n/yntyloxy and Ci_6-alk(en/yn)yl-O-CO- . Typically, R7
is selected from the group consisting of hydrogen,
halogen, nitro, C1-6-alk(en/yn)yl, d -
-alkCen/yntyloxy and C1-6-alk(en/yn)yl-O-CO- . To
further illustrate without limiting the invention an
embodiment of R7 is hydrogen, another embodiment of R7
is halogen such as chloro or fluoro; another
embodiment of R7 is nitro; another embodiment of R7 is
C1-6-alk(en/yn)yl typically C^-alky! such as methyl,
another embodiment of R7 isC _6-alk(en/yn)yloxy
typically C^-alkyloxy such as methoxy; another
embodiment of R7 is Ci-6-alk(en/yn)yl-O-CO- typically
Ci-6-alkyl-O-CO- such as Me-O-CO-. In a further
embodiment of the compound of formula I, R8 is
selected from the group consisting of hydrogen,
halogen, cyano, Ci-6-alk(en/yn)yl,
C3-s-cycloalk(en)yl5
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl and . Typically,
R is selected from the group consisting of hydrogen,
halogen, C1-6-alk(en/yn)yl and - -alk n/yn loxy . To
further illustrate without limiting the invention an
embodiment of R8 is hydrogen; another embodiment of R8
is halogen such as chloro or fluoro; another
embodiment of R8 is C1-6-alk(en/yn)yl typically
C1-6-alkyl such as methyl; another embodiment of R8 is
C1-6-alk(en/yn)yloxy typically C^-alkyloxy such as
methoxy. In a further embodiment of the compound of
formula I, R9 is selected from the group consisting of
hydrogen, halogen, cyano, Ci-6-alk(en/yn)yl,
C3-8-cycloalk(en)yl,
C3-8-cycloalk(en)yl-Ci-6-alk(en/yn)yl,
C1_6-alk(en/yn)yloxy and Ci_6-alk(en/yn)yl-O-CO-.
Typically, R9 is selected from the group consisting of
hydrogen, halogen, C1-6-alk(en/yn)yl,
Ci_6-alk(en/yn)yloxy, C1-6-alk(en/yn)yl-O-CO-. To
further illustrate without limiting the invention an
embodiment of R9 is hydrogen; another embodiment of R9
is halogen such as chloro or fluoro; another
embodiment of R9 is C1-6-alk(en/yn)yl typically
Ci-6-alkyl such as methyl or ethyl; another embodiment
of R9 is Ci_6-alk(en/yn)yloxy typically Ci_6-alkyloxy
such as methoxy; another embodiment of R9 is C
.6-alk(en/yn)yl-O-CO- typically C1-6-alkyl- O-CO- such
as Me-O-CO-. In a further embodiment of the compound
of formula I R10 is selected from the group consisting
of hydrogen and C1-6-alk(en/yn)yl. To further
illustrate without limiting the invention an
embodiment of R10 is hydrogen; another embodiment of
R10 is C1-6-alk(en/yn)yl typically C1-6-alkyl such as
methyl. To further illustrate without limiting the
invention independent embodiments concerns such
compounds wherein  halogen typically is fluoro or
chloro.  C1-6-alk(en/yn)yl typically is C1-6-alkyl,
such as methyl.  C3-8-cycloalk(en)yl typically is
C3-8-cycloalkyl. C3 g-cycloalk(en)yl-C1-6-alk(en/yn)yl
typically is C3-8-cycloalkyl-Ci..6-alkyl.
Ci.6-alk(en/yn)ylamino typically is C1-6-alkylamino.
di-(Ci -6-alk(en/yn)yl)amino typically is di-(C
1-6-alkyl)amino.  C1-6-alk(en/yn)ylcarbonyl typically
is Ci-6-alkylcarbonyl.  Ci-6-alk(en/yn)ylaminocarbonyl
typically is C1-6-alkylaminocarbonyl.
(Ii-(C1-6-alk(en)yl)aminocarbonyl typically is di-(C
1-6-alkyl)aminocarbonyl.  Ci_6-alk(en/yn)yloxy
typically is C -6-alkoxy, such as methoxy.
C1--6-alk(en/yn)ylsulfanyl typically is
C1-6-akylsulfanyl, such as methylsulfanyl.  halo-C
1-6-alk(en/yn)yl typically is halo-C 1-6-alkyl, such
as trifluoromethyl.  halo-C 1-6-alk(en/yn)ylsulfonyl
typically is trifluoromethylsulfonyl.  halo-C
1-6-alk(en/yn)ylsulfanyl typically is
trifluoromethylsulfanyl  C1-6-alk(en/yn)ylsulfonyl
typically is C1-6-alkylsulfonyl. In a further
embodiment, the invention concerns such compounds
wherein 0, 1, 2 or 3 of R1 10 are different from
hydrogen, typically 1 or 2 of R1 10 are different from
hydrogen. In a further embodiment 0 or 1 of R1 4 is
different from hydrogen and 0, 1 or 2 of R 9 is/are
different from hydrogen. In a further embodiment, none
of R1 10 is different from hydrogen. In a further
embodiment, one of R1 1 is different from hydrogen. A
further embodiment concerns such compounds wherein one
of R1 4 is different from hydrogen and none of R6 10
is hydrogen; in a further embodiment one of R6 10 is
different from hydrogen and none of R1 4 is hydrogen.
In a further embodiment two of R1 10 are different
from hydrogen. To further illustrate without limiting
the invention an embodiment concerns such compounds
wherein zero of R1 4 are different from hydrogen and
two of R6 9 are different from hydrogen; in another
embodiment one of R1 4 is different from hydrogen and
one of R6 9 is different from hydrogen. In a further
embodiment three of R1 10 are different from hydrogen.
To further illustrate without limiting the invention
an embodiment concerns such compounds wherein one of
R1 4 is different from hydrogen and two of R6 9 are
different from hydrogen. In each embodiment, as
mentioned the remaining substituents are hydrogen. To
further illustrate without limiting the invention, an
embodiment concerns such compounds wherein R1 is
different from hydrogen;another embodiment concerns
such compounds wherein R2 is different from hydrogen;
another embodiment concerns such compounds wherein R3
is different from hydrogen; another embodiment
concerns such compounds wherein R4 is different from
hydrogen; another embodiment concerns such compounds
wherein R5 is different from hydrogen; another
embodiment concerns such compounds wherein R6 is
different from hydrogen; another embodiment concerns
such compounds wherein R7 is different from hydrogen;
another embodiment concerns such compounds wherein R8
is different from hydrogen; another embodiment
concerns such compounds wherein R9 is different from
hydrogen; 



another embodiment concerns such compounds wherein R10
is different from hydrogen. In a further embodiment of
the compound of formula I R5 is attached to position 2
of the indole. Such compounds are embraced by the
below formula IA: wherein Z, the dotted line and R R10
are as defined under formula I . Any one of the
embodiments related to formula I is also an embodiment
of formula IA. In a further embodiment of the compound
of formula I R5 is attached to position 3 of the
indole. Such compounds are embraced by the below
formula IB: wherein Z, the dotted line and R R10 are
as defined under formula I. Any one of the embodiments
related to formula I is also an embodiment of formula
IB.In a further embodiment of the compound of formula
IB, each of R1 4 is independently selected from the
group consisting of hydrogen and C1-6-alk(en/yn)yl. In
a further embodiment of the compound of formula IB5R5
is C1-6-alk(en/yn)yl In a further embodiment of the
compound of formula IB, each of R6 9 are hydrogen. In
a further embodiment of the compound of formula IB,
R10 is hydrogen. In a further embodiment of the
compound of formula I the dotted line does not
represent a line and Z is N. Such compounds are
embraced by the below formula IC: (IC) wherein R R10
are as defined under formula I . Any one of the
embodiments related to formula I is also an embodiment
of formula IC. In a further embodiment of the compound
of formula IC, each of R1 4 is independently selected
from the group consisting of hydrogen, halogen and
Ci-6-alk(en/yn)yl. Typically, R1 is hydrogen; R2 is
hydrogen or C1-6-alk(en/yn)yl; R3 is hydrogen and R4
is hydrogen or halogen. In a further embodiment of the
compound of formula IC, R5 is hydrogen or
C1-6-alk(en/yn)yl. In a further embodiment of the
compound of formula IC, each of R6 9 is independently
selected from the group consisting of hydrogen,
halogen, C1-6-alk(en/yn)yl,C1-6-alk(en/yn)yloxy,
C1-6-alk(en/yn)yl-O-CO- and NO . Typically, R6 is
hydrogen, halogen, Ci-6-alk(en/yn)yl or
C1_6-alk(en/yn)yloxy; R7 is hydrogen, halogen,
Ci.6-alk(en/yn)yl, OrNO2; R8 is hydrogen, halogen,
Ci-6-alk(en/yn)yl or Ci-e-al^en/y^yloxy; and R9 is
hydrogen, halogen, C1-6-alk(en/yn)yl,
C1-6-alk(en/yn)yloxy or C1-6-alk(en/yn)yl-O-CO-. In a
further embodiment of the compound of formula IC, R10
is hydrogen or C].6-alk(en/yn)yl. In a further
embodiment of the compound of formula I the dotted
line represents a line and Z is C. Such compounds are
embraced by the below formula ID: (ID) wherein R1-R10
are as defined under formula I . Any one of the
embodiments related to formula I is also an embodiment
of formula ID. In a further embodiment of the compound
of formula ID, each of R1 10 are hydrogen atomsIn a
further embodiment of the compound of formula I the
dotted line does not represent a line and Z is CH.
Such compounds are embraced by the below formula IE:
(IE) wherein R1-R10 are as defined under formula I .
Any one of the embodiments related to formula I is
also an embodiment of formula IE. In a further
embodiment of the compound of formula IE, each of R
are hydrogen In a further embodiment of the compound
of formula IE, R5 is hydrogen or C1-6-alk(en/yn)yl. In
a further embodiment of the compound of formula IE,
each of R6 9 is hydrogen, halogen, C1-6-alk(en/yn)yl
or C1_6-alk(en/yn)yloxy. Typically, R6 is hydrogen,
halogen or C1-6-alk(en/yn)yl; R7 is hydrogen, halogen,
C1-6-alk(en/yn)yl or - -alkten/yntyloxy; R8 is
hydrogen or halogen; R9 is hydrogen, halogen,
Ci-6-alk(en/yn)yl or C1_6-alk(en/yn)yloxy. In a
further embodiment of the compound of formula IE, R10
is hydrogen or C -alk n/yr yl. In a further embodiment
of the compound of formula I said compound is selected
from the following list of compounds Compound Name no.
1 3-(2-Piperazin-1-yl-phenylsulfanyl)-1H-indole 2
4-Methoxy-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indol
e
3-(2-Piperazin-1-yl-phenylsulfanyl)-1H-indole-7-carbox
ylic acid methyl ester5-Nitro-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
6-Chloro-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 6-Methoxy-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 6-Fluoro-3
-(2-piperazin- 1-yl-phenylsulfanyl)- 1H-indole
7-Methyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole
3-[2-(l,2,3,6-Tetrahydro-pyridin-4-yl)-phenylsulfanyl]
-lH-indole 6-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
4-Fluoro-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 5-Fluoro-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
4-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
6-Fluoro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 



4-Fluoro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
7-Fluoro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 5-Methoxy-4-methyl-3
-(4-methyl-2-piperazin- 1-yl-phenylsulfanyl)- 1Hindole
5-Methoxy-3-(4-methy1-2-piperazin-1-yl-phenylsulfanyl)
- 1H-indole
7-Methoxy-3-(4-methyl-2-piperazin-l-yl-phenylsulfanyl)
-lH-indole
4-Methoxy-3-(4-methy1-2-piperazin-1-yl-phenylsulfanyl)
- 1H-indole 4-Chloro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
7-Chloro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
1-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
3-Methyl-2-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
2-Methyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 5-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
4-Methyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 7-Fluoro-3 -(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
7-Ethyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 5-Methoxy-4-methyl-3 -(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
5-Methoxy-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 7-Methoxy-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
5-Fluoro-2-methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
5-Chloro-3-(2-piperazin-l-yl-phenylsulfanyl)-lH-indole
4-Chloro-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 7-Chloro-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
1-Methyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 3-Methyl-2-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
6-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
2-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
5-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole
7-Methyl-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)--lH-indole
3-(2-Piperidin-4-yl-phenylsulfanyl)- 1H-indole
2-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
l-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-lH-indole
5-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
7-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 6-Fluoro-3-(2-piperidin-4-yl-pheny
lsulfanyl)- 1H-indole
5-Methoxy-4-methyl-3-(2-piperidin-4-yl-phenylsulfanyl)
-lH-indole
4-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
7-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
4-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
4-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
6-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
5-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-lH-indole
5-Methoxy-3-(2-piperidin-4-yl-phenylsulfanyl)-lH-indol
e 5-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
7-Methoxy-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 7-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 7-Ethyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
3-Methyl-2-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
6-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole
5-Fluoro-2-methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
lH-indoleas the free base or a salt thereof. Each of
these compounds is considered a specific embodiment
and may be subjected to individual claims. The present
invention comprises the free base and salts of the
compounds of the invention, typically,
pharmaceutically acceptable salts. The salts of the
invention include acid addition salts, metal salts,
ammonium and alkylated ammonium salts. The salts of
the invention are preferably acid addition salts. The
acid addition salts of the invention are preferably
pharmaceutically acceptable salts of the compounds of
the invention formed with non-toxic acids. Acid
addition salts include salts of inorganic acids as
well as organic acids. Examples of suitable inorganic
acids include hydrochloric, hydrobromic, hydroiodic,
phosphoric, sulfuric, sulfamic, nitric acids and the
like. Examples of suitable organic acids include
formic, acetic, trichloroacetic, trifluoroacetic,
propionic, benzoic, cinnamic, citric, fumaric,
glycolic, itaconic, lactic, methanesulfonic, maleic,
malic, malonic, mandelic, oxalic, picric, pyruvic,
salicylic, succinic, methane sulfonic, ethanesulfonic,
tartaric, ascorbic, pamoic, bismethylene salicylic,
ethanedisulfonic, gluconic, citraconic, aspartic,
stearic, palmitic, EDTA, glycolic, p-aminobenzoic,
glutamic, benzenesulfonic, p-toluenesulfonic acids,
theophylline acetic acids, as well as the
8-halotheophyllines, for example 8-bromotheophylline
and the like. Further examples of pharmaceutical
acceptable inorganic or organic acid addition salts
include the pharmaceutically acceptable salts listed
in J . Pharm. Sci. 1977,66,2, which is incorporated
herein by reference. Also intended as acid addition
salts are the hydrates, which the present compounds,
are able to form. Examples of metal salts include
lithium, sodium, potassium, magnesium salts and the
like. 



Examples of ammonium and alkylated ammonium salts
include ammonium, methyl-, dimethyl-, trimethyl-,
ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-,
tert-butyl-, tetramethylammonium salts and the
like.Further, the compounds of this invention may
exist in unsolvated as well as in solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol and the like, In general, the solvated forms
are considered equivalent to the unsolvated forms for
the purposes of this invention. The compounds of the
present invention may have one or more asymmetric
centre and it is intended that any optical isomers
(i.e. enantiomers or diastereomers), as separated,
pure or partially purified optical isomers and any
mixtures thereof including racemic mixtures, i.e. a
mixture of stereoisomeres, are included within the
scope of the invention Racemic forms can be resolved
into the optical antipodes by known methods, for
example, by separation of diastereomeric salts thereof
with an optically active acid, and liberating the
optically active amine compound by treatment with a
base. Another method for resolving racemates into the
optical antipodes is based upon chromatography on an
optically active matrix. Racemic compounds of the
present invention can also be resolved into their
optical antipodes, e.g. by fractional crystallization.
The compounds of the present invention may also be
resolved by the formation of diastereomeric
derivatives. Additional methods for the resolution of
optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by
J. Jaques, A. Collet and S. Wilen in "Enantiomers,
Racemates, and Resolutions", John Wiley and Sons, New
York (1981). Optically active compounds can also be
prepared from optically active starting materials, or
by stereoselective synthesis. Furthermore, when a
double bond or a fully or partially saturated ring
system is present in the molecule geometric isomers
may be formed. It is intended that any geometric
isomers, as separated, pure or partially purified
geometric isomers or mixtures thereof are included
within the scope of the invention. Likewise, molecules
having a bond with restricted rotation may form
geometric isomers. These are also intended to be
included within the scope of the present invention.
Furthermore, some of the compounds of the present
invention may exist in different tautomeric forms and
it is intended that any tautomeric forms that the
compounds are able to form are included within the
scope of the present invention.The invention also
encompasses prodrugs of the present compounds, which
on administration undergo chemical conversion by
metabolic processes before becoming pharmacologically
active substances. In general, such prodrugs will be
functional derivatives of the compounds of the general
formula I, IA, IB, IC, ID or IE, which are readily
convertible in vivo into the required compound of the
formula I, IA, IB, IC, ID or IE. Conventional
procedures for the selection and preparation of
suitable prodrug derivatives are described, for
example, in "Design of Prodrugs", ed. H. Bundgaard,
Elsevier, 1985. The invention also encompasses active
metabolites of the present compounds. Some compounds
according to the invention inhibit the serotonin
transporter and are thus serotonin reuptake
inhibitors. Typically, the compounds have an in vitro
uptake inhibition (IC50) of 5 mM or less, typically of
1 mM or less, preferably less than 50OnM or less than
100 nM or less than 50 nM, preferably as measured by
the method described in Example 3 - Measurements of
"[3H]-5-HT uptake into rat cortical synaptosomes".
Some compounds according to the invention inhibit the
norepinephrine transporter and are thus norepinephrine
reuptake inhibitors. The compounds typically have an
in vitro uptake inhibition (IC50) of 5 mM or less,
typically of 1 mM or less, preferably less than 50OnM,
less than 100 nM or less than 50 nM, as measured by
the method described in Example 3 - Measurements of "
[3H]noradrenaline uptake into rat cortical
synaptosomes". Some compounds according to the
invention inhibit the dopamine transporter and are
thus dopamine reuptake inhibitors. Typically, such
compounds have an in vitro uptake inhibition (IC50) of
5 mM or less, typically of 1 mM or less, preferably
less than 50OnM, less than 100 nM or less than 50 nM,
preferably as measured by the method described in
Example 3 - "Measurements of [3H]dopamine uptake into
rat cortical synaptosomes". As already mentioned, the
compounds according to the invention are serotonin
reuptake inhibitors and they are thus considered to be
applicable in the treatment of one or more of the
following disorders: affective disorders, pain
disorders, ADHD and stress urinary incontinence.An
embodiment concerns compounds of the invention having
dual action being serotonin reuptake inhibitiors and
dopamine reuptake inhibitors at the same time.
Typically, compounds according to the invention having
dual action have an in vitro uptake inhibition for the
serotonin transporter which is at least 5, preferably
at least 10 or even more preferred at least 20 or 30
times higher than the in vitro uptake inhibition for
the dopamine transporter as measured by the methods
described in Example 3-"Measurements of [3H]-5-HT
uptake into rat cortical synaptosomes" and
"Measurements of [3H]dopamine uptake into rat cortical
synaptosomes". An embodiment concerns compounds of the
invention having dual action being serotonin reuptake
inhibitiors and norepinephrine reuptake inhibitors at
the same time. Typically, compounds according to the
invention having dual action have an in vitro uptake
inhibition for the serotonin transporter which is at
least 5, preferably at least 10 or even more preferred
at least 20 or 30 times higher than the in vitro
uptake inhibition for the norepinephrine transporter
as measured by the methods described in Example 3 -
"Measurements of [3H]-5- 



HT uptake into rat cortical synaptosomes" and
"Measurements of [3H]noradrenaline uptake into rat
cortical synaptosomes". A further embodiment concerns
compounds of the invention having triple action and
thus being serotonin reuptake inhibitors,
norepinephrine reuptake inhibitors and dopamine
reuptake inhibitors. In a further aspect the invention
provides a compound of formula I, IA, IB, IC, ID or IE
as the free base or a salt thereof for use as a
medicament. An embodiment of the invention provides a
pharmaceutical composition comprising a compound of
formula I, IA, IB, IC, ID or IE as the free base or a
salt thereof and at least one pharmaceutically
acceptable carrier or diluent. The composition may
comprise any one of the embodiments of formula I, IA,
IB IC, ID or IE described above. A further embodiment
of the invention relates to the use of a compound of
formula I, IA, IB, IC, ID or IE as the free base or a
salt thereof for the preparation of a
pharmaceuticalcomposition for the treatment of a
disease or disorder wherein a serotonin reuptake
inhibitor is beneficial. Such pharmaceutical
composition may comprise any one of the embodiments of
formula I, IA IB, IC, ID or IE described above. A
further embodiment of the invention relates to the use
of a compound of formula I, IA, IB, IC, ID or IE as
the free base or a salt thereof for the preparation of
a pharmaceutical composition for the treatment of a
disease or disorder, wherein a combined serotonin and
norepinephrine reuptake inhibitor is beneficial. Such
pharmaceutical composition may comprise any one of the
embodiments of formula I, IA, IB, IC, ID or IE
described above. A further embodiment of the invention
relates to the use of a compound of formula I, IA, IB,
IC, ID or IE as the free base or a salt thereof for
the preparation of a pharmaceutical composition for
the treatment of a disease or disorder, wherein a
combined serotonin and dopamine reuptake inhibitor is
beneficial. Such pharmaceutical composition may
comprise any one of the embodiments of formula I, IA,
IB, IC, ID or IE described above. A further embodiment
of the present invention relates to the use of a
compound of formula I, IA, IB, IC, ID or IE as the
free base or a salt thereof for the preparation of a
pharmaceutical composition for the treatment of a
disease or disorder, wherein a combined serotonin,
norepinephrine and dopamine reuptake inhibitor is
beneficial. Such pharmaceutical composition may
comprise any one of the embodiments of formula I, IA3
IB, IC, ID or IE described above. A further embodiment
of the invention relates to the use of a compound of
formula I, IA, IB, IC, ID or IE as the free base or a
salt thereof for the preparation of a pharmaceutical
composition for the treatment of affective disorders,
pain disorders, ADHD and stress urinary incontinence.
In a further embodiment the present invention relates
to the use of a compound of formula I, IA, IB, IC, ID
or IE as the free base or a salt thereof for the
preparation of a pharmaceutical composition for the
treatment of affective disorders. To further
illustrate without limiting the invention, the
affective disorder to be treated is selected from the
group consisting of depressive disorders and anxiety
disorders.A further embodiment concerns the use of a
compound of formula I, IA, IB, IC, ID or IE as the
free base or a salt thereof for the preparation of a
pharmaceutical composition for the treatment of
depressive disorders. Typically, the depressive
disorder to be treated is selected from the group
consisting of major depressive disorder, postnatal
depression, dysthymia and depression associated with
bipolar disorder, alzheimers, psychosis or parkinsons.
To further illustrate without limiting the invention,
an embodiment of the invention concerns the treatment
of major depressive disorder; another embodiment
concerns the treatment of postnatal depression;
another embodiment concerns the treatment of
dysthymia; another embodiment concerns the treatment
of depression associated with bipolar disorder,
alzheimers, psychosis or parkinsons. To further
illustrate without limiting the invention, an
embodiment of the invention concerns the treatment of
depression associated with bipolar disorder; another
embodiment concerns the treatment of depression
associated with alzheimers; another embodiment
concerns the treatment of depression associated with
psychosis; another embodiment concerns the treatment
of depression associated with parkinsons. A further
embodiment concerns the use of a compound of formula
I, IA, IB, IC, ID or IE as the free base or a salt
thereof for the preparation of a pharmaceutical
composition for the treatment of anxiety disorders.
Typically, the anxiety disorders to be treated are
selected from the group consisting of general anxiety
disorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic
disorder, panic attacks, specific phobias, social
phobia and agoraphobia. To further illustrate without
limiting the invention, an embodiment of the invention
concerns the treatment of general anxiety disorder;
another embodiment concerns the treatment of social
anxiety disorder; another embodiment concerns the
treatment of post traumatic stress disorder; another
embodiment concerns the treatment of obsessive
compulsive disorder; another embodiment concerns the
treatment of panic disorder; another embodiment
concerns the treatment of panic attacks; another
embodiment concerns the treatment of specific phobias;
another embodiment concerns the treatment of social
phobia; another embodiment concerns the treatment of
agoraphobia. In a further embodiment the present
invention relates to the use of a compound of formula
I, IA, IB, IC, ID or IE as the free base or a salt
thereof for the preparation of a
pharmaceuticalcomposition for the treatment of pain
disorders. To further illustrate without limiting the
invention, the pain disorder to be treated is selected
from the group consisting of 



fibromyalgia syndrome (FMS), overall pain, back pain,
shoulder pain, headache as well as pain while awake
and during daily activities. To further illustrate
without limiting the invention, an embodiment of the
invention concerns the treatment of fibromyalgia
syndrome; another embodiment concerns the treatment of
overall pain; another embodiment concerns the
treatment of back pain; another embodiment concerns
the treatment of shoulder pain; another embodiment
concerns the treatment of headache; another embodiment
concerns the treatment of pain while awake and during
daily activities. In a further embodiment the present
invention relates to the use of a compound of formula
I, IA, IB, IC, ID or IE as the free base or a salt
thereof for the preparation of a pharmaceutical
composition for the treatment of attention deficit
hyperactivity disorder. In a further embodiment the
present invention relates to the use of a compound of
formula I, IA, IB, IC, ID or IE as the free base or a
salt thereof for the preparation of a pharmaceutical
composition for the treatment of stress urinary
incontinence. The term "treatment" as used herein in
connection with a disease or disorders includes also
prevention as the case may be. In a further aspect,
the present invention relates to a method of preparing
a compound of formula I, comprising deprotection or
cleavage from a polymer support of a compound of
formula VA or VB wherein Z, the dotted line and R1-R10
are as previously described, and R is a carbamate or a
benzyl-derived protective group.PHARMACEUTICAL
COMPOSITIONS The present invention also relates to a
pharmaceutical composition. The compounds of the
invention as the free base or the salt thereof may be
administered alone or in combination with
pharmaceutically acceptable carriers or diluents, in
either single or multiple doses. The pharmaceutical
compositions according to the invention may be
formulated with pharmaceutically acceptable carriers
or diluents as well as any other known adjuvants and
excipients in accordance with conventional techniques
such as those disclosed in Remington: The Science and
Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995. The pharmaceutical
compositions may be specifically formulated for
administration by any suitable route such as the oral,
rectal, nasal, pulmonary, topical (including buccal
and sublingual), transdermal, intracisternal,
intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous
and intradermal) route, the oral route being
preferred. It will be appreciated that the preferred
route will depend on the general condition and age of
the subject to be treated, the nature of the condition
to be treated and the active ingredient chosen. The
pharmaceutical compositions formed by combining the
compound of the invention and the pharmaceutical
acceptable carriers are then readily administered in a
variety of dosage forms suitable for the disclosed
routes of administration. The formulations may
conveniently be presented in unit dosage form by
methods known in the art of pharmacy. The compounds of
this invention are generally utilized as the free
substance (base) or as a pharmaceutically acceptable
salt thereof. One example is an acid addition salt of
a compound having the utility of a free base. When a
compound of the invention contains a free base such
salts are prepared in a conventional manner by
treating a solution or suspension of a free base of
the invention with a chemical equivalent of a
pharmaceutically acceptable acid. Representative
examples are mentioned above. Pharmaceutical
compositions for oral administration may be solid or
liquid. Solid dosage forms for oral administration
include e.g. capsules, tablets, dragees, pills,
lozenges,powders, granules and tablette e.g. placed in
a hard gelatine capsule in powder or pellet form or
e.g. in the form of a troche or lozenge. Where
appropriate, pharmaceutical compositions for oral
administration may be prepared with coatings such as
enteric coatings or they can be formulated so as to
provide controlled release of the active ingredient
such as sustained or prolonged release according to
methods well known in the art. Liquid dosage forms for
oral administration include e.g. solutions, emulsions,
suspensions, syrups and elixirs. Formulations of the
present invention suitable for oral administration may
be presented as discrete units such as capsules or
tablets, each containing a predetermined amount of the
active ingredient, and which may include a suitable
excipient. Furthermore, the orally available
formulations may be in the form of a powder or
granules, a solution or suspension in an aqueous or
non-aqueous liquid, or an oil-in-water or water-in-oil
liquid emulsion. Suitable pharmaceutical carriers
include inert solid diluents or fillers, sterile
aqueous solution and various organic solvents.
Examples of solid carriers are lactose, terra alba,
sucrose, cyclodextrin, talc, gelatine, agar, pectin,
acacia, magnesium stearate, stearic acid, lower alkyl
ethers of cellulose, corn starch, potato starch, gums
and the like. Examples of liquid carriers are syrup,
peanut oil, olive oil, phospho lipids, fatty acids,
fatty acid amines, polyoxyethylene and water. The
carrier or diluent may include any sustained release
material known in the art, such as glyceryl
monostearate or glyceryl distearate, alone or mixed
with a wax. Any adjuvants or additives usually used
for such purposes such as colourings, flavourings,
preservatives etc. may be used provided that they are
compatible with the active ingredients. The amount of
solid carrier may vary but will usually be from about
25 mg to about 1 g. If a liquid carrier is used, the
preparation may be in the form of a syrup, emulsion,
soft 



gelatine capsule or sterile injectable liquid such as
an aqueous or non-aqueous liquid suspension or
solution.Tablets may be prepared by mixing the active
ingredient with ordinary adjuvants and/or diluents and
subsequently compressing the mixture in a conventional
tabletting machine. Pharmaceutical compositions for
parenteral administration include sterile aqueous and
nonaqueous injectable solutions, dispersions,
suspensions or emulsions as well as sterile powders to
be reconstituted in sterile injectable solutions or
dispersions prior to use. Depot injectable
formulations are also contemplated as being within the
scope of the present invention. - - - ) For parenteral
administration, solutions of the compound of the
invention in sterile aqueous solution, aqueous
propylene glycol, aqueous vitamin E or sesame or
peanut oil may be employed. Such aqueous solutions
should be suitably buffered if necessary and the
liquid diluent first rendered isotonic with sufficient
saline or glucose. The aqueous solutions are
particularly suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. The
sterile aqueous media employed are all readily
available by standard techniques known to those
skilled in the art. Solutions for injections may be
prepared by dissolving the active ingredient and
possible additives in a part of the solvent for
injection, preferably sterile water, adjusting the
solution to the desired volume, sterilising the
solution and filling it in suitable ampoules or vials.
Any suitable additive conventionally used in the art
may be added, such as tonicity agents, preservatives,
antioxidants, etc. Other suitable administration forms
include suppositories, sprays, ointments, cremes,
gels, inhalants, dermal patches, implants, etc. A
typical oral dosage is in the range of from about
0.001 to about 100 mg/kg body weight per day,
preferably from about 0.01 to about 50 mg/kg body
weight per day, and more preferred from about 0.05 to
about 10 mg/kg body weight per day administered in one
or more dosages such as 1 to 3 dosages. The exact
dosage will depend upon the frequency and mode of
administration, the sex, age, weight and general
condition of the subject treated, the nature and
severity of the condition treated and any concomitant
diseases to be treated and other factors evident to
those skilled in the art.The formulations may
conveniently be presented in unit dosage form by
methods known to those skilled in the art. A typical
unit dosage form for oral administration one or more
times per day such as 1 to 3 times per day may contain
from 0.01 to about 1000 mg, such as about 0.01 to 100
mg, preferably from about 0.05 to about 500 mg, and
more preferred from about 0.5 mg to about 200 mg. For
parenteral routes such as intravenous, intrathecal,
intramuscular and similar administration, typically
doses are in the order of about half the dose employed
for oral administration. Typical examples of recipes
for the formulation of the invention are as follows:
1) Tablets containing 5.0 mg of a compound of the
invention calculated as the free base: Compound of the
invention 5.0 mg Lactose 60 mg Maize starch 30 mg
Hydroxypropylcellulose 2.4 mg Microcrystalline
cellulose 19.2 mg Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg 2) Tablets containing 0.5
mg of a compound of the invention calculated as the
free base: Compound of the invention 0.5 mg Lactose
46.9 mg Maize starch 23.5 mg Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg Croscarmellose
Sodium Type A 1.8 mg Magnesium stearate 0.63 mg3)
Syrup containing per millilitre: Compound of the
invention 25 mg Sorbitol 500 mg Hydroxypropylcellulose
15 mg Glycerol 50 mg Methyl-paraben 1mg Propyl-paraben
0.1 mg Ethanol 0.005 mL Flavour 0.05 mg Saccharin
sodium 0.5 mg Water ad 1mL 4) Solution for injection
containing per millilitre: Compound of the invention
0.5 mg Sorbitol 5.1 mg Acetic Acid 0.05 mg 



Saccharin sodium 0.5 mg Water ad ImL By the expression
a compound of the invention is meant any one of the
embodiments of formula I, IA, IB, IC5 ID and IE as
described herein. In a further aspect the present
invention relates to a method of preparing a compound
of the invention as described in the following.
METHODS OF PREPARATION OF THE COMPOUNDS OF THE
INVENTION The compounds of the invention may be
prepared as follows: Deprotection or cleavage from a
polymer support of a compound of formula VA or
VBwherein Z, the dotted line and R1-R10 are as
previously described, and R is a carbamate (such as
methyl-, ethyl-, tert-butyl-, allyl-, or
benzyl-carbamate) or a benzyl-derived protective
group, wherein the protective groups may be linked to
a solid support, like the Wang resin-based carbamate
linker, whereupon the compound of formula I is
isolated as the free base or an acid addition salt
thereof. The deprotection according to "Methods of
preparation of the compounds of the invention" was
performed by standard techniques, known to the persons
skilled in the art and detailed in the textbook
Protective Groups in Organic Synthesis Greene and
Wuts, Wiley Interscience, (1991), ISBN 0471623016. The
cleavage from a polymer support, such as from the Wang
resin based carbamate linker, according to method A)
was performed according to literature known procedures
(Zaragoza Tetrahedron Lett. 1995, 36, 8677-8678 and
Conti etal Tetrahedron Lett. 1997, 38, 2915-2918).
Intermediates of formula VA and VB can be prepared by
the following methods: Method A Chemical
transformation of a substituted thiophenol compound of
formula VIA or of a substituted diphenyl disulfide
compound of formula VIB to the corresponding
benzenesulfenyl chloride compound and subsequent
reaction with an indole of formula VIII or IX gives
the protected intermediates VA or VB,
respectively.wherein Z is CH or N, and R1-R10 are as
previously described and R' is a nitrogen protecting
group such as a carbamate group (such as methyl-,
ethyl-, tert-butyl-, allyl-, or benzyl-carbamate) or a
benzyl-derived protective group, wherein the
protective groups may be linked to a solid support,
like the Wang resin-based carbamate linker. Compounds
of formula VIA (with Z being CH) can be prepared by
demethylation of the corresponding
4-(2-methoxy-phenyl)-piperidine, protection of the
nitrogen of the piperidine ring (with R' as described
above), activation of the phenol functionality (with
e.g. a triflyl- or nonaflyl group) and palladium
catalysed exchange with trialkyl silanethiol (e.g.
tri-iso-propyl silanethiol) using a catalyst such as
e.g. tris(dibenzylideneacetone)dipalladium in
combination with bis(2-diphenylphosphinophenyl)ether.
Removal of the silane-protection group then gives
compounds of formula VIA. Compounds of formula VIB
(with Z being N) can be prepared by the reaction of
mono-protected piperazine (with R' as described above)
and 2-fluro-1-nitrobenzenes, reduction of the nitro
functionality, diazonium salt formation, followed by
reaction with a xanthate salt (e.g. potassium
ethylxanthate). Hydrolysis of the newly formed
xanthate moity followed by oxidation gives disulphides
of formula VIB. Indoles of formula VIII and IX are
either commercially available or can be
preparedaccording to methods described in standard
works such as Houben-Weyl, Methoden der organischen
Chemie (Methods of Organic Chemistry),
Georg-Thieme-Verlag, Stuttgart; Organic Reactions,
John Wiley & Sons, Inc. New York, namely under
reaction conditions such as those which are known and
suitable for such reactions. Method B Chemical
transformation of a thiophenol compound with the
formula X to the corresponding benzenesulfenyl
chloride compound and subsequent reaction with an
indole of formula VIII or IX resulting in the
intermediate XIIA or XIIB, which can be coupled with a
suitable protected amine of formula XIII under
palladium catalysis, such as e.g.
bis-(dibenzylideneacetone)palladium) in combination
with 2-phosphino- 2'-(N,N-dirnethylamino) biphenyl, to
give the compounds VA or VB. (XPA) (VA) (XPB) (VB)
wherein Z is nitrogen, R, 1-nRlO are as previously
described and R is a carbamate (such as methyl-,
ethyl-, tert-butyl-, allyl-, or benzyl-carbamate) or a
benzyl-derived protectivegroup, wherein the protective
groups may be linked to a solid support, like the Wang
resinbased carbamate linker. Method C Chemical
transformation of a thiophenol compound with the
formula X to the corresponding benzenesulfenyl
chloride compound and subsequent reaction with an
indole of formula VIII or IX resulting in the
intermediate XIIA or XIIB, which can be coupled with a
suitable protected amine boronic acid ester of formula
XIV under palladium catalysis to give the-compounds VA
or VB using a catalyst such as e.g.
1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(
II).(XIIA) (VA) (XIIB) (VB) (XI) wherein Z is C, the
dotted line represents a bond, R1-R10 are as
previously described and R is a carbamate (such as
methyl-, ethyl-, tert-butyl-, allyl-, or
benzyl-carbamate) or a benzylderived protective group,
wherein the protective groups may be linked to a solid
support, like the Wang resin-based carbamate
linker.Method D Reduction of a tetrahydropyridine
compound of formula VA (in which Z is C and the dotted
line represents a bond) to the corresponding
piperidine compound of formula VA (in which Z is
CH)5and reduction of a tetrahydropyridine compound of
formula VB (in which Z is C and the dotted line
represents a bond) to the corresponding piperidine
compound of formula VB (in which Z is CH).
Subsequently the compound of formula I is 



isolated as the free base or an acid addition salt
thereof. The invention disclosed herein is further
illustrated by the following non-limiting examples.
EXAMPLES General Methods Analytical LC-MS data were
obtained on a PE Sciex API 150EX instrument equipped
with photoionization (APPI) ion source and Shimadzu
LC-8A/SLC-10A LC system. The LC conditions (Symmetry
Cl 8 column 4.6 x 30 mm with a particle size of 3.5
mm) were linear gradient elution with eluents A (water
containing 0.05% TFA) and B (acetonitrile containing
5% water and 0.035% TFA). Gradient (time[min]/%B):
(0.00/10.0); (4.00/100.0); (4.10/10.0); (5.00/10.0)
with 2 mL/min. Purity was determined by integration of
the UV trace (254 am) and ELS (SEDERE SEDEX 55 with
Heto CBN 8-30 cooling bath ) . The retention times,
Rt, are expressed in minutes. Mass spectra were
obtained by an alternating scan method to give
molecular weight information. The molecular ion, MH+,
was obtained at low orifice voltage (5V) and
fragmentation at high orifice voltage (100V).
Preparative LC-MS-separation was performed on the same
instrument. The LC conditions (Symmetry Cl 8 column 10
x 50 mm) were linear gradient elution with eluents A
(water containing 0.05% TFA) and B (acetonitrile
containing 5% water and 0.035% TFA): (time[min]/%B):
(0.00/20.0); (7.00/100.0); (7.10/20.0); (8.00/20.0)
with 5.7 mL/min Fraction collection was performed by
split-flow MS detection. For column chromatography
silica gel of type Kieselgel 60, 230-400 mesh ASTM was
used. For ion-exchange chromatography (SCX, 1 g,
Varian Mega Bond Elut(r), Chrompack cat.No. 220776)
was used. Prior use of the SCX-columns was
pre-conditioned with 10% solution of acetic acid in
methanol (3 mL). Preperation of intermediates
4-(2-Methoxy-phenyl)-piperidine (MethodA) Purchased
from Maybridge (Product Number BTB 13447)
4-(2-Hydroxy-phenyl)-piperidine-l-carboxylic acid
tert-butyl ester (MethodA) BBr3 (7.0 mL; 74 mmol) was
added slowly to 4-(2-methoxy-phenyl)-piperidine (6.25
g; 32.7 mmol) in 100 dichloromethane at O0C under
argon. The reaction mixture was allowed to warm to
room temperature and stirred 16 hours. The reaction
mixture was quenched by carefully adding 100 mL water
at O0C. Another 300 mL water was added, followed by
the addition of 50 mL 28% aqueous NaOH. The organic
phase was discarded. Di-tert-butyl dicarbonate (9.0 g;
4 1 mmol) was added to the aqueous phase. The reaction
mixture was stirred 1 hour at room temperature,
neutralized with 1N HCl, extracted with ethyl acetate
(2 x 200 mL). The organic phase was washed with brine
(100 mL), dried with MgSO4 and concentrated in vacuo
to give 4-(2-hydroxy-phenyl)-piperidine-l-carboxylic
acid tert-butyl ester.
4-[2-(Nonafluorobutane-l-sulfonyloxy)~phenyl]-piperidi
ne-l-carboxylic acid tert-butyl ester (MethodA)
Nonafluoro-butane-1-sulfonyl fluoride (2.71 mL; 15.1
mmol) was added to a mixture of
ethyl-diisopropyl-amine (2.87 mL; 16.5 mmol), 4-(iV,
-dimethylamino)-pyridine (25 mg) and
4-(2-hydroxy-phenyl)-piperidine-l-carboxylic acid
tert-butyl ester (3.81 g; 13.7 mmol) in 50 ml
1,2-dichloro-ethane at O0C under argon. The reaction
mixture was allowed to warm to room temperature and
stirred 16 hours. The reaction mixture was extracted
with water (100 mL) and brine (100 mL). The combined
aqueous phases were extracted with ethyl acetate (100
mL). The combined organic phases were washed with
brine (100 mL), dried with MgSO4 and concentrated in
vacuo. The residue was purified by flash
chromatography (silica gel; ethyl acetate/heptane) to
give 4.34 g 4-[2-(nonafluorobutane-l-sulfonyloxy)-
phenyl]-piperidine-l-carboxylic acid tert-butyl ester
(7.76 mmol; 57 %).4-(2-T
isopropylsilanylsulfanyl-phenyl)-piperidine-l-carboxyl
ic acid tert-butyl ester (MethodA)
Bis[(2-diphenylphosphino) phenyl] ether (0.43 g; 0.80
mmol) and tris(dibenzylideneacetone)-dipalladium (0.37
mg; 0.40 mmol) were dissolved in 40 mL toluene .
4-[2-(Nonafluorobutane- 1-sulfonyloxy)-phenyl]
-piperidine- 1-carboxy lie acid tertbutyl ester (4.34
g; 7.76 mmol), triisopropyl-silanethiol (1.83 mL; 8.53
mmol) and sodium t r -butoxide (0.90 g; 9.3 mmol) were
added and the reaction mixture was stirred under argon
for 3 hours at 1000C. The reaction mixture was cooled
to room temperature filtered through a pad of silica
and concentrated in vacuo. The residue was purified by
flash chromatography (silica gel; ethyl
acetate/heptane) to give 1.58 g
4-(2-triisopropylsilanylsulfanyl-phenyl)-piperidine-l
-carboxy lie acid tert-butyl ester (3.51 mmol; 45 %).
4-(5-Methyl-2-nitro-phenyl)-piperazine-l-carboxylic
acid benzyl ester (MethodA) Piperazine-1-carboxylic
acid benzyl ester (8.00 g; 36.3 mmol),
2-fluoro-4-methyl-l -nitro benzene (4.70 g; 30.3 mmol)
and potassium carbonate (8.5 g; 61.5 mmol) were
stirred 3 hours in 50 mL DMSO at 8O0C. The reaction
mixture was cooled to room temperature and 250 mL
water was added. The mixture was extracted with
diethyl ether (2 x 250 mL). The organic phase was
washed with water (100 mL), 1N HCl (2 x 100 mL), brine
(2 x 100 mL), dried with MgSO4 and concentrated in
vacuo to give 10.5 g (29.5 mmol; 97.6 %)
4-(5-methyl-2-nitro-phenyl)-piperazine-l -carboxy lie
acid benzyl ester.
4-(2-Amino-5-methyl-phenyl)-piperazine-l-carboxylic
acid benzyl ester (MethodA)
4-(5-Methyl-2-nitro-phenyl)-piperazine-l-carboxylic
acid benzyl ester (5.60 g; 15.7 mmol) 



and SnCl2-H2O (17.5 g; 77.6 mmol) were refluxed in 100
mL ethanol for 2V2 hours. Ethanol was removed in
vacuo. The residue was poured into 300 mL saturated
NaHCO3. The mixture was extracted with ethyl acetate
(2 x 250 mL). The organic phase was washed with brine
(2 x 100 mL), dried with MgSO4 filtered through a pad
of silica and concentrated in vacuo to give 4.71 g
(14.5 mmol; 91.6 %)
4-(2-amino-5-methyl-phenyl)-piperazine-lcarboxylic
acid benzyl ester.
2-(4-(Benzyloxy-carbonyl)-piperazin-l-yl)-4-methyl-ben
zenedisulphide (MethodA)Sulphuric acid (2.37 g; 24.2
mmol) in 20 niL of water was added to
4-(2-amino-5-methylphenyl)- piperazine-l-carboxylic
acid benzyl ester in 20 niL THF. THF was removed in
vacuo. The mixture was cooled to 00C and NaNO2 (0.61 1
g; 8.86 mmol) in 10 mL water was added dropwise. The
reaction mixture was stirred 15 minutes at room
temperature and added dropwise to potassium
ethylxanthate (3.87 g; 24.2 mmol) in 30 mL water at
70C (CAUTION!: gas evolution). The reaction mixture
was stirred 2 hours at 70C. 10 mL 28% NaOH and 30 mL
ethanol were added and the reaction mixture was
stirred 16 hours at 60C in an open flask, the reaction
mixture was cooled to room temperature and extracted
with diethyl ether (2 x 250 mL). The organic phase was
washed with brine (2 x 100 mL), dried with MgSO4 and
concentrated in vacuo. The residue was purified by
flash chromatography (silica gel; ethyl
acetate/heptane) to give 1.1 9g
2-(4-(benzyloxy-carbonyl)-piperazin-l-yl)-
4-methyl-benzenedisulphide ( 1.74 mmol; 43%).
2-(4-(Benzyloxy-carbonyl)-piperazin-l-yl)-
benzenedisulphide (Method A) was prepared in a similar
way. 3-(2-Bromo-phenylsulfanyl)-lH-indole (Method B,
C) 69.9 mmol of N-chlorosuccinimide was suspended in
200 mL dry CH2Cl and cooled in an ice bath to 0 0C. It
was slowly treated with 66.6 mmol 2-bromothiophenol.
After addition was completed the solution cleared up
and turned orange. Stirring was continued at room
temperature for 1 hour. The above solution was added
slowly to a solution of 66.6 mmol indole in 180 mL dry
DMF at 0 0C under argon. After addition was completed
the solution was stirred for 21A hour at 0 0C. The
reaction was quenched with 200 mL water, and 150 mL
sat. NaHCO was added. 250 mL ethyl acetate was added
and the phases were separated. The water phase was
back extracted with ethyl acetate. The combined
organic phases were then washed with brine, dried over
MgSO4 and evaporated under vacuum. The title compound
was recrystallized from acetonitrile.
3-(2-Bromo-phenylsulfanyl)-indole-l-carboxylic acid
tert-butyl ester (MethodB, C)To a solution of 26.3
mmol 3-(2-bromo-phenylsulfanyl)-lH-indole in dry
CH2Cl2 (120 mL) was added 1.3 mmol of 4-dimethyl
aminopyridine and 28.9 of mmol triethylamine. 28.9
mmol of di-tert-butyl-dicarbonate were added and the
solution was stirred at room temperature over night
under argon. The solution was washed with 0.5 M
aqueous HCl. The water phase was extracted with CH
Cl2. The combined organic phase was dried over K CO3
and evaporated under vacuum. The compound was applied
to a silica column in 1 / 4 ethyl acetate / heptane
and filtered through using 1 / 4 ethyl acetate /
heptane. The eluent was evaporated under vacuum to
give the title compound. -
-^-tert-Butoxycarbonyl-piperazin-l-yty-phenylsulfanylJ
-indole-l-carboxylic acid tertbutyl ester (MethodB)
0.0086 mmol of Pd(dba) 2
(bis-(dibenzylideneacetone)palladium) and 0.0172 mmol
of 2-phosphino-2'-(N,N-dimethylamino) biphenyl were
added to a dry flask and stored under argon. 0.043
mmol of 3-(2-bromo-phenylsulfanyl)-indole-
1-carboxylic acid tert-butyl ester and 0.052 mmol of
V- t-butoxycarbonyl-piperazine were dissolved in 2.5
mL dry toluene and 0.061 mmol sodium-tert-butoxide in
toluene were added. The solution was degassed and
added to the flask with
bis(dibenzylideneacetone)-palladium and of
2-phosphino- 2'-(N,N-dimethylamino)biphenyl. The
reaction was stirred for 18 hour at 100 0C. Ethyl
acetate (3 mL) was added and the organic phase was
washed with aqueous NH Cl and brine, dried over MgSO4
and evaporated under vacuum to give the title
compound.
4-(4,4,5,5-Tetramethyl-[l,3,2]dioxaborolan-2-yl)-3,6-d
ihydro~2H-pyridine-l-carboxylic acid tert-butyl ester
(Method C) Was made according to the procedure
described in Tetrahedron Letters 4 1 (2000) 3705-3708.
Example 1 Compounds of the invention of Formula IA
Synthesis of
3-(2-piperazin-l-yl-phenylsulfanyl)-lH-indole 3 M
HCl-gas in dry ethyl acetate (3 mL) was added to
3-[2-(4-tert-butoxycarbonylpiperazin-
l-yl)-phenylsulfanyl]-indole-l -carboxylic acid r
-butyl ester. The solution was stirred for 1 h at 0 0C
and evaporated under vacuum. The crude product was
purified by preparative LC-MS. The isolated product
was submitted for testing as DMSO solution.The
following compounds were prepared in a similar way and
analytical data are shown in table 1: I .
3-(2-Piperazin- 1-yl-phenylsulfany I)-1H-indole 2.
4-Methoxy-3-(2-piperazin-l-yl-phenylsulfanyl)-l
H-indole 3.
3-(2-Piperazin-l-yl-phenylsulfanyl)-lH-indole-7-carbox
ylic acid methyl ester 4. 5-Nitro-3-(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 5. 6-Chloro-3
-(2-piperazin- 1-yl-phenylsulfanyl)- 1H-indole 6.
6-Methoxy-3 -(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 



7. 6-Fluoro-3 -(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 8. 7-Methyl-3 -(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 9. 3-[2-(l,2,3
,6-Tetrahydro-pyridin-4-yl)-phenylsulfanyl]- 1H-indole
I1. 4-Fluoro-3 -(2-piperazin- 1-yl-phenylsulfanyl)-
1H-indole 12. 5-Fluoro-3 -(2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole Example 2 Compounds of
Formula IA or IB Synthesis of
3-(2-Piperidin-4-yl-phenylsulfanyl)-lH-indole 1.58 g
4-(2-Triisopropylsilanylsulfanyl-phenyl)-piperidine-l-
carboxylic acid tert-butyl ester (3.51 mmol) in 10 mL
THF was added to 1.21 g tetrabutylammonium fluoride
dihydrate (3.85 mmol) in 5 mL THF at O0C. The reaction
mixture was stirred 1 hour at O0C, filtered through a
plug of silica (eluted with EtOAc/heptane 1:1) and
concentrated in vacuo. The residue was redissolved in
14 mL THF. 2 mL of this solution ( 0.5 mmol) was added
to 67 mg -chloro succinimide (0.50 mmol) in 2 mL
1,2-dichloro-ethane at O0C. The reaction mixture was
stirred 30 minutes at room temperature. The resulting
solution was added to 90 mg indole (0.75 mmol) in 2 mL
THF at 00C. The reaction mixture was stirred 2 hour at
O0C, poured into 20 mL saturated NaHCO3 and extracted
with ethyl acetate (2x50 mL). The combined organic
phases were washed with brine (20 mL), dried with
MgSO4 and concentrated in vacuo. The residue was
purified by flash chromatography (silica gel; ethyl
acetate/heptane) to give 89 mg
4-[2-(lH-indol-3-ylsulfanyl)-phenyl]-piperidine-
1-carboxylic acid ter -butyl ester (0.22 mmol, "44%).
2 mL diethyl ether saturated with HCl was added to
4-[2-(lH-indol-3-ylsulfanyl)-phenyl]-piperidine-
1-carboxylic acid tert-butyl ester and stirred over
night at room temperature. The reaction mixture was
neutralized with saturated NaHCO 3 and extracted with
ethyl acetate (2x50 mL). The combined organic5 000491
43 phases were washed with brine (20 mL), dried with
MgSO4 and concentrated in vacuo.
3-(2-piperidin-4-yl-phenylsulfanyl)-lH-indole was
isolated after preparative HPLC. The following
compounds were prepared in a similar way and
analytical data are shown in Table 1: 44.
3-(2-Piperidin-4-yl-phenylsulfanyl)- 1H-indole 45.
2-Methyl-3 -(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 46.
l-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 47.
5-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 48.
7-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 49.
6-Fluoro-3-(2-piperidin-4-yl-phenylsulfany I)-I
H-indole 50. 5-Methoxy-4-methyl-3
-(2-piperidin-4-yl-phenylsulfanyl)- 1H-indole 51.
4-Fluoro-3 -(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 52. 7-Methyl-3-(2-piperidin-4-yl-
rhenylsulfanyl)-l H-indole 53.
4-Methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 54.
4-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 55.
6-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 56.
5-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 57.
5-Methoxy-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 58.
5-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 59.
7-Methoxy-3-(2-piperidin-4-yl-phenylsulfanyl)-
1H-indole 60.
7-Chloro-3-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole 6 1.
7-Ethyl-3-(2-piperidin-4-yl-phenylsulfanyl)-l H-indole
62. 3-Methyl-2-(2-piperidin-4-yl-phenylsulfanyl)-l
H-indole Synthesis
oi3-(4-Methyl-2-piperazin-l-yl-phenylsulfanyl)-lH-indo
le SO2Cl2 (120 mL; 1.50 mmol) was added to
2-(4-(benzyloxy-carbonyl)-piperazin-l-yl)-
4-methyl-benzenedisul rhide (0.956 g; 1.40 mmol) in 28
mL 1,2-dichloroethane and stirred 15 minutes at room
temperature. 1mL of this mixture was added to indole
(23 mg; 0.20 mmol) in 1mL THF at O0C under argon. The
reaction mixture was stirred 2 hours at 0C. 2 mL
saturated NaHCO3 and 2 mL ethyl acetate was added. The
organic phase was separated and concentrated in vacuo.
The residue was dissolved in 1mL DMSO. 0.5 mL 20%
aqueous KOH was added. The reaction mixture was
stirred 4 minutes at 1500C under microwaveirradiation.
3 mL saturated aqueous NH4Cl was added. The mixture
was extracted with ethyl acetate (2 x 5 mL). The
organic phase was concentrated in vacuo.
3-(4-Methyl-2-piperazin- 1-yl-phenylsulfanyl)-IH-
indole was isolated after preparative HPLC. The
following compounds were prepared in a similar way and
analytical data are shown in Table 1: 10.
6-Methyl-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole
13.
4-Methyl-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)-
1H-indole 14. 6-Fluoro-3
-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)- 1H-indole
15. 4-Fluoro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 16.
7-Fluoro-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)-
1H-indole 17.
5-Methoxy-4-methyl-3-(4-methyl-2-piperazin-l-yl-phenyl
sulfanyl)-lH-indole 18.
5-Methoxy-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)
- 1H-indole 19.
7-Methoxy-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)
- 1H-indole 20. 4-Methoxy-3-(4-methyl-2-piperazin-l
-yl-phenylsulfanyl)- 1H-indole 21.
4-Chloro-3-(4-methyl-2-piperazin-
1-yl-phenylsulfanyl)- 1H-indole 22.
7-Chloro-3-(4-methyl-2-piperazin-l
-yl-phenylsulfanyl)- 1H-indole 



23.
1-Methyl-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)-
1H-indole 24.
3-Methyl-2-(4-methyl-2-piperazin-l-yl-phenylsulfanyl)-
lH-indole 25. 2-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole 26.
5-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole 27.
4-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole 28. 7-Fluoro-3
-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole 29.
7-Ethyl-3-(2-piperazin- 1-yl-phenylsulfanyl)-1H-indole
30.
5-Methoxy-4-methyl-3-(2-piperazin-l-yl-phenylsulfanyl)
-lH-indole 31.
5-Methoxy-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indol
e 32.
7-Methoxy-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indol
e 33.
5-Fluoro-2-methyl-3-(2-piperazin-1-yl-phenylsulfanyl)-
1H-indole 34.
5-Chloro-3-(2-piperazin-l-yl-phenylsulfanyl)-lH-indole
35. 4-Chloro-3-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole 36.
7-Chloro-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole
37. 1-Methyl-3-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole 38.
3-Methyl-2-(2-piperazin-
1-yl-phenylsulfanyl)-1H-indole39.
6-Methyl-3-(4-methyl-2-piperazin-1-yl-phenylsulfanyl)-
1H-indole 40.
2-Methyl-3-(4-methyl-2-piperazin-l-yl-phenylsulfanyl)-
lH-indole 41. 5-Methyl-3-(4-methyl-2-piperazin-l
-yl-phenylsulfanyl)- 1H-indole 42.
7-Methyl-3-(4-methyl-2-piperazin-l-yl-phenylsulfanyl)-
lH-indole Table 1. Measured molecular mass, measured
HPLC-retention time (RT, min) and UV- and
ELSD-purities (%).Method for Obtaining Cross-Network
Accessible Information on a Mobile Communications
System Field of the Invention The invention relates to
a method and apparatus for obtaining cross-network
accessible information in a mobile communications
system, such as a cellphone telephone network, which
comprises networks of interlinked telecommunications
systems. Prior Art Mobile telecommunications systems
have become increasingly popular over the past few
years. There are currently two standards in widespread
use, the CDMA standard used in North America, Japan,
Korea and Chile, and the GSM standard used, for
example, in Europe, Australasia and Africa. A third
generation of mobile telecommunications system, known
as UMTS, is currently being introduced into many
countries. The advantage of a mobile communication
network, e.g. a GSM system (GSM, Global System for
Mobile Communications) as compared with a public
switched telephone network (PSTN, Public Switched
Telephone Network) is the mobility management. In this
application, a mobile communication network is
advantageously used to mean a digital mobile network.
The mobile communication network not only enables a
user to make and receive phone calls anywhere in the
coverage area of the network to which the user of the
mobile station has subscribed to (for simplicity
called 'liome network"), it also allows the user to
make and receive phone calls any where in the coverage
area of other networks (for simplicity called
"connected networks") with which the network operator
of the home network has implemented roaming agreements
(usually called IR.21 agreements according to the GSM
Association standards). Assuming a range of active
roaming agreements between the home network and other
networks, a mobile station will have access to an
interlinked network of telecommunication networks,
comprising its home network and variousconnected
networks. Since roaming agreements are usually
bilateral, all active subscribers of connected
networks will be able to make phone calls to and
receive phone calls from subscribers of the home
network. The typical mobile telecommunications system
has a particular geographic area covered by a network
operator. The geographic area can correspond either to
a country (as is usual in Europe) or a region (as is
more common in the United States). There may be more
than one network operator in any one geographic area.
The geographic area is divided into cells, often drawn
as hexagons for ease of design and cell planning, but
which are in fact of irregular size and shape. Each
cell has an antenna for transmitting and receiving
radio signals from the various mobile stations ("MS")
within the coverage area of the cell. The mobile
stations can be, for example, handsets, computer data
cards, vehicle identifiers, asset identifiers, road
toll collection equipment, etc. The mobile station is
the physical equipment used by a subscriber to gain
access to the Public Land Mobile Network ("PLMN"),
which is a mobile network for a given network
operator. The PLMN is established and operated by an
administration or its licensed network operators for
the specific purpose of providing land mobile
communication services to the public. Every telephone
network needs a certain structure in order to route
incoming calls to the correct exchange and finally to
the called subscriber. In a mobile network this
structure is of even greater importance because of the
mobility of its subscribers. The links between the
PLMN network and the Public Switched Telephone Network
(PSTN) or Integrated Services Digital Network (ISDN)
is at the level of international or national transit
exchanges. AUincoming calls for a PLMN network from a
PSTN 



will be routed to one or more Gateway Mobile Switching
Centres ("Gateway MSC" or "GMSC"). A Gateway MSC works
as an mcoming transit exchange for the PLMN. The GMSC
enables the system to route calls to their final
destination, i.e. to the mobile stations. A Mobile
Switching Centre ("MSC") area represents that part of
the network (termed an MSC area) that is covered by
one MSC. In order to route a call to a mobile station,
the path through the PLMN links to the MSC in the MSC
area where the subscriber iscurrently located. A
Service Area ("SA") is the part of the network that is
defined as an area in which a mohile station (MS),
such as a telephone handset, is obtainable, due to the
fact that the MS is registered in a Visitor Location
Register ("VLR"). The VLR is a database commonly
located in the MSC (and referred to as MSC/VLR)
temporarily containing information about all the
mobile stations currently located in the MSC area. As
soon as an MS roams into a new MSC area, the VLR
connected to that MSC will request data about the MS
from the Home Location Register ("HLR"). The VLR
contains both subscriber information (received from
the HLR) and information relating to the Location Area
in which the MS is currently situated. The HLR is also
a database. When someone buys a subscription from an
operator, the purchaser will be registered in the HLR
of that operator. The HLR contains subscriber
information, such as supplementary services and
authentication parameters. The subscriber of each
network operator has a unique mobile phone number
(MSISDN=Mobile Subscriber ISD Number) under which he
can be called. This MSISDN contains a country and a
network operator prefix, e.g., +49 172 for Germany, D2
Vodafone. Furthermore, there will be information about
the location of the MS, i.e. in which MSC area the MS
is currently to be found. This information changes as
the MS moves around. The MS will send location
information (via the MSCATLR) to its HLR, thus
providing means to receive a call. In many systems the
PLMN will be divided into one or several
MSCATLRService Areas (it is often the case that the
MSC Area and the Service Area cover exactly the same
part of the network, while the MSC and VLR are
implemented in the same node). Each MSCA LR Service
Area is divided into several Location Areas ("LA"). An
LA is a part of the MSCA LR Service Area in which a
mobile station may move freely without updating
location information to the MSCA LR exchange that
controls the LA. It is also the area where a paging
message is broadcast in order to find the called
mobile subscribe. An LA can have several cells and
depend on one or more Base Station Controllers
("BSC"), but it belongs to only one MSCA LR. It can
also beidentified by the system by using a Location
Area Identity ("LAI"). The Location Area is divided
into a number of Cells. The cell is an area of radio
coverage that the network identifies with the Cell
Global Identity ("CGI"). The MS distinguishes between
cells using the same carrier frequencies by use of the
Base Station Identity Code ("BSIC"). It is often the
case that a Subscriber A, calling from e.g. the PSTN,
wishes to call a Subscriber B in a particular PLMN
(e.g. in a network using the GSM standard). The
connection is set up from Subscriber A's local
exchange to the Gateway MSC of the GSM/PLMN network.
The GMSC analyzes the number for Subscriber B. Using
an interrogation function; the GMSC sends the Mobile
Station ISDN ("MSISDN") number, with a request for a
Mobile Station Roaming Number ("MSRN"), to the Home
Location Register. The MSISDN is a number which
uniquely identifies a mobile telephone subscription in
the PSTN numbering plan. The HLR knows what Service
Area Subscriber B is located in and translates the
dialled mobile subscriber number (e.g. MSISDN) into a
GSM/PLMN subscriber identity (e.g IMSI - International
Mobile Subscriber Identity): i.e. MSISDN - > IMSI. In
order to provide a temporary number for routing, the
HLR sends the IMSI of Subscriber B to the current
MSC/VLR and requests it to temporarily allocate a MSRN
to Subscriber B and return it. At reception of the
MSRN, the HLR sends it to the GMSC, which can now
route the call to the MSC/VLR exchange where the
called subscriber is currently registered. The GSMC,
now in possession of the correct MSRN, can now set up
the incoming call to the Service Area where subscribe
B is currently located. The VLR points out the
Location Area Identity ("LAI") for the called
subscriber: i.e. IMSI- > LAI. The MSC/VLR then sends a
paging message to all transmitters within the Location
Area. The mobile station may be idle and listening to
the paging channel of one of the cells belonging to
the Location Area. It will receive the paging message,
recognize theMSI and send a response. After the call
set-up, procedures are performed and the assignment of
a traffic channel is done, the call is connected over
the air path to the mobile station. It is, however,
possible that the mobile station is turned off. It is
considered "detached". The mobile system cannot be
reached by the network, because it does not respond to
a paging message. It furthermore does not inform the
system about possible changes of location area. A
mobile station that is turned on is called "attached".



Both attach and detach are related to the
International Mobile Subscriber Identity ("IMSI"). For
a correct identification over the radio path and
through the GSM/PLMN network, a specific identity is
allocated to each subscriber. This identity is the
IMSI and is used for all signalling within the PLMN.
It is stored in the Subscriber Identity Module (SIM).
The SIM is usually implemented as a smart card located
in the MS. The IMSI is also stored in the HLR, system
registration, and in the event of roaming, temporarily
in the VLR. The IMSI consists of 3 parts, a Mobile
Country Code ("MCC"), a Mobile Network Code ("MNC"),
and a Mobile Station Identification Number. As
mentioned above, a mobile station in an active state
is marked "attached" by a flag on the IMSI. When the
MS powers off, the MS sends a last message to the
network, containing a request for the detach
procedure. On reception of a "detached" message, the
MSC/VLR marks the corresponding IMSI flag "detached".
Only the VLR is updated with the "detached"
information whereas the HLR is not informed. If the MS
sends an "IMSI detach" message to the system, and the
radio link quality is too bad, the system might not be
able to decode the information. Since no
acknowledgement is sent to the MS, no further attempt
is made. This means that the system will regard the MS
as attached. Therefore, the MS is forced to register
periodically, e.g. every 30 minutes. This is called
"periodic registration". If the system does not
receive the periodicregistration it will mark the MS
"detached" in its VLR, a procedure known as "implicit
detach". This can also occur when the MS roams outside
the coverage area of the PLMN and is no longer able to
register periodically. In the case where the
Subscriber B is detached, either IMSI detached or
implicitly detached, then Subscriber A will not be
able to complete his call to Subscriber B. When the MS
is marked detached the call attempt by Subscriber A is
usually routed to a message service. There is often a
need to obtain information about the status of a
mobile subscriber. Whilst this is relatively easy in
the home network of the mobile subscriber, it is
substantially more complicated when the mobile
subscriber is roaming. One approach to addressing part
of this problem is known from the PCT application No.
WO 99/20065 (Ericsson) which teaches a new method of
providing information about a called mobile
subscriber's status in a mobile communications system.
In particular to the problem that occurs when a caller
is unable to determine whether the subscriber being
called is either out of the service area or has merely
switched off his or her mobile station (i.e. mobile
phone). In this patent application, the problem is
solved by adding a new parameter MSSTATUS to the IMSI.
The MSSTATUS parameter indicates whether the mobile
station is able to receive a call, is powered off
(such as an IMSI detach) or out of the coverage area.
The application further describes an interrogation
facility which will give the caller the opportunity to
receive information on the time and date of the
detach, the reason for the unavailability of the
mobile station, and also the location of the mobile
station being called when detach occurred. Another
approach to the same problem is disclosed in PCT
application No. WO 03/084260 (Nokia) in which the
attainability status of a mobile terminal device
(mobile station) is determined in a cellular
communication network having a Short Message Service
Centre. The Short Message Service Centre does this on
request of an application by initiating a mobile
terminated delivery attempt but not finishing the
delivery attempt. The application is told if the HLR
of a cellular network is reachable or not.In another
PCT application No. EP-A- 1 309 211 (Samsung
Electronics) a system and a method for checking the
status of another party or the operational status of
the mobile station is disclosed. The mobile station
generates a status information packet (SIP) and
broadcasts this status information packet over an
Internet Protocol network. Other terminals connected
to the IP network receive the status information
packet and then ascertain the status of the
broadcasting mobile station. Such a system adds
overhead to the system since data packets are
continually being sent throughout the network. US
Patent Application No. US 2002/0072352 (Jana et al)
teaches a method and apparatus for querying the status
of mobile subscribers. The communications network is
provided with a so-called customer care server which
has direct access to the VLR and a mobile telephone
switching office (MTSO). As described above, the VLR
contains information about subscribers visiting or
roaming within the particular region serviced by the
MTSO. A status information server has access to the
customer care server and can be used to provide
information to enquiries concerning the status and
location of the mobile subscribers. Another approach
to the same problem is disclo sed in international
patent application WO-A-03/084260 (Nokia). This
teaches a method and system for checking the
attainability status of a mobile terminal device and
then making a communication attempt with the mobile
terminal device if the mobile terminal device is
available. The method and system are used in a
cellular communication network having the option to
send short messages (SMS). 



The cellular communications network has a short
message service centre (SMSC) which manages and
administers the short messages. In accordance with the
teachings of this patent, the method is executed by
querying the SMSC in the cellular network in order to
obtain the attainability status of the mobile
termination device. If the mobile terminal device is
available, then a communications attempt is made to
the mobile terminal device in accordance with the
attainability status. The communications attempt can
be one of a short message, fax, e-mail or phone call.
If the attainability of the mobile terminal device is
denied, then the communicationattempt will not be
delivered, or it will be at least postponed. If the
attainability is confirmed then the communication
attempt is at least tried. The query that is made to
the SMSC comprises a query of the Home Location
Register (HLR) of the cellular communications network.
By querying the HLR entries of the mobile terminal
device, the MSC in which the mobile terminal device is
actually located - or at least the MSC in which it was
last detected - can be determined. This query is
started either by the SMSC itself, by an application
running on said SMSC, or by an application connected
to the SMSC. The system and method used in the patent
is described as being useful if an application or a
device wants to send a lot of short messages to
various mobile terminal devices. The teachings of the
patent can be used to find out which ones of the
various mobile terminal devices are currently
attainable and thus reduce the load on the network by
not sending messages to those mobile terminal devices
at which the message is not quickly delivered. The
method and system of the patent application is
implemented by the addition of additional software to
the existing SMSC. This requires the network operators
to install new software (or update their existing
software) and may also require substantial extra
investment in hardware in order to perform the
required functions. The checking of the status of a
subscriber in a cellular communications network is
disclosed in their international patent application
No. WO 01/56312 (Sonera). The patent application
teaches a short message service platform (SP) to which
a database (DB) is attached. The status of service
subscribers to a service, such as the transmission of
winning lottery numbers, is stored in the database.
The status of the service subscribers is carried out
by sending a query to the home location register
(HLR). The query is carried out on a regular basis -
such as every 24 hours - and if the HLR notifies that
a certain subscriber no longer exists, then the
service subscriber is eliminated from the database DB
of the service platform SP. Alternatively, the service
subscriber can be entered as blocked into the database
DB.The invention described in the Sonera patent is
particularly useful for subscriptions to premium
message-based services which attract premium pricing.
The service provider can check whether the service
subscriber actually exists and can also invoice the
service subscriber at the appropriate time. The
invention described in the Sonera patent is restricted
to a method for the checking of the validity of a
subscription of a service subscriber in a
telecommunications system. It simply uses the
information provided in the HLR to check on the status
of a telecommunications subscriber in order to
determine whether the telecommunications subscriber's
further subscription to - for example - a premium
messaging system is valid. This enables the operator
of the messaging system to check the validity of the
subscription and carry out some form of credit
control. The Sonera patent requires the provision of a
separate database at a short message service platform
SP in order to record the status of the subscribers.
This adds to the overhead at the service platform SP
122, especially if a number of different databases
have to be provided. Both the Sonera and the Nokia
patents teach the use of the HLR to determine the
status of the telecommunications subscriber. Their
teachings are not applicable to the more general need
to pass queries between different telecommunications
networks, at least some of the queries being different
than short message queries. Similarly the teachings do
not describe the use of functions other than the
querying of the known HLR. A further related problem
is that the network operator prefix previously used to
determine the home network of any subscriber in a
unique way, since the network operator would only
issue MSISDNs with its respective network prefix.
Today, in many countries telecommunication regulations
have mandated the network operators to allow
subscribers to take their MSISDNs along when they
switch network operators, i.e. network operators must
"port" numbers that originated from other network
operators. In some countries more than 25% of all
MSISDNs are ported.Hence, there is currently a problem
of how to determine the home network of a subscriber
based on the knowledge of his/ her mobile phone
number, i.e. MSISDN. A telecommunications company that
wants to route a call, a fax or an SMS or wants to
bill a subscriber for a service rendered, e.g. the
sending of a Premium SMS, cannot do so without the
knowledge of the subscriber's home network. The
previously known solutions for the determining of the
home network of a subscriber (a) have been based on
trial and error, usually making the first
communication or billing attempt to the "probable"
network, and then trying other possible 



networks successively, or (a) relied on local data
bases (usually provided by the operators) that
contained the MSISDNs of ported subscribers and the
new home network. The general problem with the known
methods is, however, the fact that they require
multiple attempts (a), which generates additional
costs and time delay, are not automatic over many
networks (b), since number portability databases do
not exist for all countries, or rely on information
which is not always complete or up to date (c), since
such data bases are generally not updated immediately
after each subscriber change. Object of the Invention
The object of the invention is to eliminate the
drawbacks referred to the above or at least
significantly to alleviate them. One specific object
of the present invention is to disclose a method and a
system which enable one, based purely on the knowledge
of the mobile phone number (MSISDN) of a mobile
station of a random subscriber of any of the various
networks of an interlinked telecommunications system,
to determine corresponding status information such as
registration information, reception information and/
or location information.It is also an object of the
invention to provide a method using a standard web
browser to access information about a mobile station.
It is furthermore an object of the invention to
provide an efficient method of sending messages to
mobile stations. In this context messages not only
include short messages or multimedia messages, but any
form of data transfer to the mobile station. Brief
Description of the Invention The invention relates to
a method for obtaining cross-network accessible
information about a mobile station which comprises a
first step of receiving the request for mobile station
information, a second step of defining one or more
subqueries to access crossnetwork accessible
information, a third step of transmitting said
subqueries to locations storing said cross-network
accessible information, a fourth step of returning
responses to said subqueries; and finally a fifth step
of returning said mobile station information generated
from said responses. The term "cross-network
accessible information" refers to information which
resides within an entity of one network and can be
accessed from an entity of another network purely
based on the connectivity of the two networks, i.e.
without adding additional elements or reconfiguring of
the network for the purpose of accessing said
information. For example, it could be information that
is accessible from one GSM network operated by a first
network operator in another GSM network operated by
another network operator purely based on the
mechanisms of the roaming connectivity. Such
cross-network accessible information could be, but is
not limited to, roaming information and/or
interworking information. In this context
"interworking information" is the information that is
required for the exchange of network-related messages
or other messages such as SMS between two networks.
The mobile station information returned could comprise
status information, such as registration information,
reception information or location information.
Registration information would include whether a
mobile phone is registered with a network operator,
and, if yes, the name of the respective operator.
Reception information would include whether a phone is
turned on and has network reception, or turned off or
outside the coverage area and which network the phone
is currently roaming inLocation information is
information about the location of the mobile station,
which could include its current MSC/ VLR Service Area,
its Location Area, or its Cell. The invention also
comprises a method for sending a message using a
delivery method that is dependent on the registration
status, reception status or location of a mobile
station. The invention further provides for a query
server comprising a query receiver for accepting a
request and one or more sbquery generators for
generating one or more subqueries from the query. The
subqueries are transmitted to one or more networks and
one or more responses received from the one or more
networks. A response generator is used to return a
request response to the request from the one or more
subquery responses. The query server can include
translation tables which are used to translate the
request into the subqueries and translate the subquery
responses received into useful information.
Furthermore the invention includes a first application
program interface embodied on a computer-readable
medium for execution on a computer in conjunction with
an application server comprising a request interface
for accepting a request and a request response
interface for returning a request response.
Description of the Figures Fig. 1 shows a basic
overview of a public land mobile network. Fig. 2 shows
an overview of the invention. Fig. 3 shows a detailed
overview of the query server. Fig. 4 shows an overview
of a public land mobile network having a plurality of
communication systems 



Fig. 5a shows a signalling flow chart in accordance
with one embodiment of the invention. Fig. 5b shows a
further signalling flow chart in accordance with
another embodiment of the inventionDetailed
Description of the Invention Fig. 1 shows the basic
configuration of a public land mobile network 10 the
mobile switching centres (MSC) 20, the visited
location register (VLR) 30, the home location register
(HLR) 40 and the Gateway MSC 70 are connected over a
network 50. The network 50 is a SS#7 network in one
embodiment of the invention with ports 60a-6Oe - so
called signalling ports (SP) - to which the mobile
switching centres 20, the visited location register
30, the home location register 40 and the gateway MSC
70 are connected. The gateway MSC 70 is connected to a
fixed line network 80 such as the public switched
telephone network (PSTN) or the integrated services
digital network (ISDN). Connection between other
operators' mobile networks is provided through the
fixed line network 80. The mobile switching centre 70
is connected to a base switching centre (BSC) 90 which
is in turn connected to a base transceiver station
(BTS) 100. Mobile stations 110 are in contact with the
base transceiver station 100. As described above, the
home location register 40 and the visited location
register 30 are databases which store details about
the mobile stations 110 connected to the network 10
and other data. All transactions between the home
location register 40 and the visited location register
30, such as searches or updates are handled user the
socalled Mobile Application Part (MAP) over the
network 50. Similarly when a mobile station 110 moves
from one cell served by a first base transceiver
station 100 to another cell served by a second base
transceiver station 100, the handover is handled over
the network 50. The functions of the mobile
application part also include, but are not limited to,
transactions related to the updating and deletion of
location information in the visited location register
30, the updating of user profiles in the home location
register 40. Although this invention has been
described with respect to the existing GSM network, it
is envisaged that this invention will work on all
types of wireless networks such as CDMA, TDMA, 3G and
WIFI networks.Attached to one of the mobile switching
centres 20 is a query server 120 as is shown in Fig.
2. The query server 120 could also be attached to a
gateway mobile switching centre 70 through a fixed
line network 80 or could be incorporated into a mobile
switching centre 2O.The query server 120 includes a
soft switch whose function it is to translate the
protocols generated by the query server 120 to
protocols used in the network. The function of the
query server 120 will become clearer with reference to
the examples. Note that the basic configuration shown
in Fig. 1 is only one embodiment of a public land
mobile network. It is possible, for example, to have
multiple visitor location registers 30, each of which
is attached to one of the mobile switching centres 20.
Similarly there could be multiple home location
registers 40. The query server 120 has a front end
that is connected to a computer system or a computer
network to provide a service platform SP 122 with a
database DB 124. The front end allows access to the
query server 120. In this example, the computer system
used is a workstation 130 but this is not limiting of
the invention. By way of example only, the query
server 120 could be connected to the Internet and be
accessed on a workstation 130 using a standard
Internet browser, such as Microsoft's Internet
Explorer. Using an application program running in the
browser, a user at the workstation 130 can generate
queries which are sent qve r the Internet using the IP
protocol to the service platform SP 122 which
processes them and relays them to the query server
120. The query server 120 transfer these queries into
the appropriate format for the public mobile telephone
network and then the soft switch (which can either be
integrated into the query server 120 or be a separate
entity) translates these into the appropriate protocol
for passing to the mobile switching centre 20 and
hence over the public mobile telephone network 50. An
example of a query which can be sent will now be
illustrated with respect to Fig. 2. Let us suppose
that a user at the workstation 130 wishes to know
whether a particular mobile station 110 having a
particular identification (in the GSM protocol this
would be the mobile station ISDN number - MSISDN) is
currently registered in any known wireless network
(i.e. in "existence"), and, if yes, which network
operator it isregistered with (the so-called Home
Network) and which country that operator is located at
(the so-called Home Country). The user at the
workstation 130 issues a query request using an
application running on the browser. The query request
is passed to the service platform SP 122 and thence to
the query server 120. The query server issues a MAP
request "send_routing_info_for_short_message" at its
back-end interface (i.e. the connection to the mobile
switching centre 20). The MAP level used is the
highest possible. The MAP command is sent over the SS7
network 50 to the home location register 40 which
returns a response. Should the MAP request be
successful, the response comprising the International
Mobile Subscriber Identification (IMSI) and the mobile
switching centre number in 



Global Title (GT) format will be returned from the SS7
network 50 to the query server 120. The IMSI number is
in a format which delivers the mobile country code
(MCC), i.e. in which country the mobile station 110 is
registered, ( e.g. Germany, UK or USA) and the Mobile
Network Code (MNC), i.e. the home network operator of
the subscriber, e.g. Vodafone or T-Mobile. The service
platform SP 122 has access to a database 124
containing a list of countries and network operators
and therefore the service platform SP 122 can
determine the home country and the home network of the
mobile station. This information can be passed back to
the workstation 130 or other application. The GT is a
globally unique number which consists of the country
code (e.g. 44 for the UK or 49 for Germany) followed
by the operator code and a number identifying the MSC
in which the mobile station 110 is present. Using the
database 124 associated with the query server 120,
information about the current location of the mobile
station 110 can therefore be returned from the
analysis of the full GT. Alternatively, it may be
adequate merely to return information about the
current country and current operator on which the
mobile station 110 is currently registered. On example
of a GT is 49172220000222876 which indicates the
German (code 49), Vodafone (code 172) network and one
of the MSCs 20.Suppose that the MAP request fails. In
this case a response will be generated which will
comprise an error code. This error code could either
be from the network layer, i.e. a network error code,
or from the MAP application layer, i.e. a MAP error
code. Of particular interest is the network error code
"network timeout". In this case the MAP transaction
could not be completed within a given time. Depending
on the query issued by the query server 120, a result
can be assembled from the MAP answer of the foreign
network. Two MAP error codes are of interest: i)
Unknown Subscriber. This indicates that the mobile
station 110 to which the query has been sent is not
registered with its home network as belonging to a
valid subscriber. ii) Absent subscriber. This
indicates that the mobile station 110 is registered
with its home mobile operator as belonging to a valid
subscriber. However, the mobile station 110 is not
logged onto the home network at the time of the query.
This error says that no location information can be
obtained since it is most likely that the mobile
station 110 is switched off. However, the mobile
station 110 probably belongs to a valid subscriber.
The MAP "send_routing_info_for_sm" command comes in
two variations, priority 1 and priority 0. The reason
for this is that as the home location register 40 is
one of the most performance critical elements of the
public land mobile network, certain vendor or
network-specific measures exist to reduce the load on
the home location register 40. So, for example, not
all status changes are immediately reported in real
time to the home location register 40. It is therefore
possible that the command does not always reflect the
true situation of the mobile station 110 at every
point in time. Priority 1 is designed for priority or
urgent messages and in this case the home location
register 40 gives back the last valid data that it has
recorded even if the current status of the mobile
stations appears to indicate that the mobile station
110 is offline. As a result when generating queries,
the query server 120 needs to be aware of the priority
status. A priority 0 request works well if the user at
the workstation 130 wishes to know registration or
reception information On the other hand, a priority
1request is best used when the IMSI and location
information are required (although, it will be
understood that it is not certain that the mobile
station 110 will be switched on in this case). The
invention described herewithin can be used for a
number of queries and combinations of queries.
Examples of these are given in the following Table 1.
Table 1 In a general implementation of the invention,
the query server 120 can generate more than one
request to the network 50. This might happen when more
complex information is required than merely the status
of the mobile station 110. In this case, the query
server 120 is provided with one or more subquery
generators 126 as shown schematically in Fig. 3. The
subquery generators 126 accept the query request
issued by the workstation 130 (or other computer
network) and divides it out among one or more of the
subquery generators 126. Each of the subquery
generators 126 generates one or more subqueries (such
as the ones given in Table 1) and passes them out to
the network 50. The subquery generators 126 can pass
the subqueries into different networks if this is
required. Responses are received from the network 50
by subquery receivers 127 which are then passed to a
response generator 128 which processes the responses
and, ifnecessary, accesses the databases 124. The
response generator 128 returns a request response back
to the workstation 130. A series of possible responses
can be included in a translation table (or database)
-within the query server 120. Translation of the query
request into the one or more subqueries is carried out
by a translation table within the query server 120. A
system in accordance with the invention with a
plurality of n communication systems PLMN-1 10b,
PLMN-J 10a, PLMN-K 1Od and PLMN-L 10c is shown in Fig.



4. In this example, four communication system are
shown (i.e. n=4) but this is not limiting of the
invention. The n communication systems are mobile
communication networks 10a - 1Od. In order to be able
to communicate with other mobile stations, each
subscriber must register his mobile station with his
home network, say PLMN-I. In order to be uniquely
identifiable throughout every network PLMN-I to PLMN-L
1Oa- 1Od, the mobile station 110 of each subscriber
receives a unique IMSI number IMSI-I. The IMSI-I is
used only for authentication and routing purposes
within the network of communication systems 10a- 1Od
and is not used externally by other subscribers who
wish to establish a communication link to the given
subscriber's mobile station 110. The mobile phone
number used by a subscriber to set up a communication
link to another subscriber's mobile station, i.e. the
MSISDN, can have a random Mobile Network Code (MNC),
e.g. of the network PLMN-K 1Od (in which the network
PLMN-K 1Od is not the same as the same network as the
network PLMN-1 10b), even if the mobile station with
IMSI IMSI-I is registered with network PLMN-1 10b.
Hence in this example the MSISDN of a mobile station
110 that contains the MNC of network PLMN-K 1Od is
MSISDN-K. In Fig. 4 the mobile station 110 registered
to network PLMN-1 10b with IMSI-I and MSISDN-K 1Od is
connected with another network PLMN-J 1Oa, e.g. by a
radio link. In each ones of the communication networks
PLMN-I to PLMN-L 10a- 1Od one finds the Gateway Mobile
Switching Center (G-MSC-I, . . ., G-MSC-L) 70a-70d
which serves as a gateway from each of the
communication networks PLMN-I to PLMN-L 10a- 10 d to
an Interconnect Backbone (IB) 72 which is a system of
connections thatconnects each of the gateway mobile
switching centers G-MSC-I to G-MSC-L 70a- 7Od with
each other, e.g. via connections that use the SS7
protocol stack. Between the Interconnect Backbone (IB)
and each one of the gateway mobile switching centers
GMNC- I to G-MNC-L 70a-70d a Mobile Number Portability
(MNP) system MNP-I to MNP-L 75a-75d is located which
contains a table of all MSISDNs of the network that
have been ported to another network, i.e. of all
MSISDNs with the MNC of PLMN-J, but with corresponding
IMSIs with a MNC of another network, and which
reroutes queries regarding such a ported MSISDN to the
network the MSISDN has been ported to. Each one of the
communication networks PLMN-I to PLMN-L 10a- 1Od is
connected to a home location register HLR-I to HLR-K
40a - 4Od and to various mobile switching centers
(MSCs). Any given mobile station IMSI-1 100 connects
to a network PLMN-J 10a via one of the MSCs connected
to the respective network, e.g. MSC-J-L. Each home
location register HLR-1 40 a stores data that are
associated with the subscribers of the respective
communication network PLMN-1 10b, i.e. "home network"
PLMN-1 10b. These data include a table, in which each
of the IMSI numbers IMSI-I is matched with its
corresponding MSISDN number MSISDN-K, and the number
of the MSC to which a given mobile station IMSI-I is
connected to at a given point in time. This MSC can be
the MSC of the home network, e.g. with number MSC-I-L
or, if the mobile station with the IMSI-I is at the
given moment not connected to its home network PLMN-1
10b, but to another network PLMN-J 10a (i.e. is
"roaming" in a "visited" network PLMN-J) the number of
the MSC to which it is connected, e.g. MSC-J-L as well
as the MNC of the visited network. The query server
120 is connected to one of the networks, for example
PLMN-L 10c. The query server 120 has a link to a
service platform SP 122 as described above. A number
of Examples of the Invention will now be described.
Example 1: "Existence " queryThis example is shown in
Fig. 5a. A service provider has a database containing
MSISDN numbers of various customers that have
subscribed to his services in the past. The service
provider intends to send an SMS to every customer to
inform him/ her about new services he offers. In order
to avoid costs for sending of SMS to customers that
are no longer subscribing to their mobile phone
service, the service provider wants to know which of
his customers are still actively subscribing to their
phone services corresponding to the mobile phone
numbers in its database and whether they might have
switched their home operator. Hence, the only
information he has about a client's mobile station 10
is the client's mobile phone number, i.e. the MSISDN
number MSISDN-K, which can be any MSISDN associated
with any mobile station registered with any network
PLMN-I to PLMN-L 1Oa-IOd. The service provider sends a
query to a service platform 122 giving it the MSISDN
number MSISDN-K and asking for the "existence" of the
corresponding subscriber. As shown by arrow 160, the
service platform 122 sends an "Existence Query for
MSISDN-K" to the query server 120. In the following we
assume without limitation of generality that PLMN-I -
PLMN-K 10a-d are GSM networks using the MAP standard.
The mechanism is similar for other network standards.
The query server 120 then sends the standard MAP query
"send__routing_info_for_short_message" to the GMSC
GMSC-L 10c, arrow 162. The query is routed via the
network 50 or the interconnect backbone 72 (arrow 164)
to the mobile number portability system MNP-K 75d of
the network PLMN-K 1Od (arrow 166) which detects that
MSISDN-K is a number that has been ported to the
network 



PLMN-I. It then passes the query via the network 50 or
the interconnect backbone 72 (arrow 168) to the GMSC
GMSC-I 70b (arrow 170) which sends it to HLR-1 40b
(arrow 172). If the MSISDN-K corresponds to a valid
subscriber, HLR-1 40b will look up the MSISDN and
return the corresponding IMSI-I to the GMSC-I (arrow
174), which will relay it via the interconnect
backbone IB 72 (arrow 176) to GMSC-L 70c (arrow 180).
From here it will be passed to the query server 120
(arrow 180). The query server 120 converts the IMSI
into the information "In Existence=Yes" and then
passes thisinformation on to the service platform 122
(arrow 182). The service platform 122 then relays the
information on to the service provider. If the MAP
query "send_routing_info_for_shortjtnessage" is not
successful, it will deliver on failure an error code
that originates either from the network layer, i.e. a
"network error code", or from the MAP application
layer, i.e. a "MAP error code". The following network
error code is of interest:  Network timeout: in this
case the MAP transaction could not be completed. The
request failed. In most cases, no answer can be given
regarding the query. The following MAP error codes are
of interest:  "Unknown subscriber": in this case the
mobile station 110 is not registered with its home
network as belonging to a valid subscriber.  "Absent
subscriber": in this case the mobile station 110 is
registered with its home network as belonging to a
valid subscriber, however the mobile station 110 is
not logged on to the network at the time of the query.
This error says that no IMSI information is present
(most likely due to a switched off mobile station
110), but shows that the mobile station 110 belongs to
a valid subscriber. The query server 120 then
translates the error code "Absent subscriber" into the
answer "In Existence=Yes" and returns either this
error code or, in the case of the return of the error
code "Unknown Subscriber" the error code "In
Existence=No" to the service platform 122, which in
turn relays it to the service provider. Other cases
for which the "Existence" query is useful include:
Authentication applications, e.g. a phone user
authenticates itself re a computer system: an
important part of the authentication is to ensure that
the phone number exists, i.e. is it registered with
any network operator.  Fraud detection for online or
mobile payments e.g. using a very basic, but fast
check: does the number exist? If yes, the payment
transaction can procede.  Authorization: Authorization
shall only be given for existing phone numbers- The
authorization can be used in various applications
requiring more than one authorization mechanism, like
access control, etc. To verify existing databases,
e.g. databases of registered users or marketing
related databases. Money is saved since no contact
attempt is made to MSISDNs which are not in use
anymore.  Use in media applications, to verify, if an
SMS might have come from a valid MSISDN, e.g. for
voting applications, quizes, lotteries  Use in betting
applications, to verify, if an SMS can have come from
a valid MSISDN, and hence, if the subscriber can be
credited a prize. Example 2: "Home Network Operator"
query, method 1 hi this example, also shown in Fig.
5a, the service provider intends to send to one of his
clients a Premium SMS that contains information the
client has requested. The only information he has
about the client's mobile station 110 is the client's
mobile phone number, i.e. his MSISDN number MSISDN-K,
which can be any MSISDN associated with any mobile
station 110 registered with any network PLMN-I to
PLMN-L 10a- 1Od. In order to send such a Premium SMS
he needs to connect to the home network operator of
the client, hi order to establish such connection he
needs to know which network operator is his client's
home network operator. The service provider hence
sends a query to the service platform 122 giving it
the MSISDN number MSISDN-K and asking for the MCC and
MNC associated with this MSISDN. As shown by arrow
160, the service platform SP 122 sends a "Home Network
Query for MSISDN-K" to the query server 120 asking the
query server 120 to find out the MCC and MNC of the
mobile station 110 with MSISDN MSISDN-K,. Since the
mobile station 110 with MSISDN-K can be registered
with any of the networks PLMN-I to PLMN-L, the
knowledge of the home network is not a-priori known.
In the following we assume without limitation of
generality that PLMN-I - PLMN-K 10a-d are GSM networks
using the MAP standard. The mechanism is similar for
other network standards. The query server 120 then
sends the standard MAP query
"send_routing_info_for_short_message" to the GMSC
GMSC-L 10c, arrow 162. The query is routed via the
network 50 or the interconnect backbone 72 (arrow 164)
to the mobile number portability system MNP-K 75d of
the network PLMN-K 1Od (arrow166) which detects that
MSISDN-K is a number that has been ported to the
network PLMN-I. It then passes the query via the
network 50 or the interconnect backbone 72 (arrow 168)
to the GMSC GMSC-I 70b (arrow 170) which sends it to
HLR-1 40b (arrow 172). If the MSISDN-K corresponds to
a valid subscriber, HLR-1 40b will look up the 



MSISDN and return the corresponding IMSI-I to the
GMSC-I (arrow 174), which will relay it via the
interconnect backbone IB 72 (arrow 176) to GMSC-L 70c
(arrow 178). From here it will be passed to the query
server 120 (arrow 180), which then passes it on to the
service platform 122 (arrow 182), which extracts the
MCC and the MNC from the IMSI IMSI-I and compares it
with a given lookup table in the database 124 to
generate the name of the country and the network. This
information is then passed on to the service provider.
If the MAP query "send_routing_info_for_short_message
is not successful, an error code will be generated
similar to the example shown in Fig. 5a and returned
to the query server 120. The query server 120 will
then return the information "Unknown subscriber" or
"Absent subscriber" to the service platform SP which
will pass this information instead of the MCC and MNC
to the service provider. Other cases for which the
'Home Network Operator" query is useful include:  For
SMS routing, including for premium SMS services, which
need to be handled directly through the home operator
(and which needs to be known upfront)  For routing of
other mobile data services, e.g. via GPRS, W-LAN, UMTS
For billing through the home network operator: Finding
the correct home network operator to send the billing
records to (especially for Premium SMS, reverse
billing, direct charging, etc). This is becoming
increasingly important as all these types of services
are rapidly growing.  To provide context-sensitive
mobile services to end-users, e.g. only providing
end-users with data or services, when they are in
their home network, or when they leave their home
network, e.g. travel services, traffic information,
guide services, exchange rate information, help desk,
translation services via voice, etc. Context sensitive
configuration of assets, e.g. having different
functionality in the home network than in foreign
networks (phones, wireless network enabled PCs, smart
handsets, all other wireless enabled devices) Example
3: "Home Network Operator" query, method 2 Another way
in which the home network operator of the mobile
station 110 can be detected comes from the analysis of
the SCCP routing envelope returned from the MAP query
"sendjroutmg_info_for_short_message'' (as discussed
above). The routing envelope gives the called to and
called from address. An example of the routing
envelope would include the addresses from 491722800000
to 447624955555 which are the global titles
respectively of the sender and the recipient. Analysis
of the global titles in the routing envelope allows
the service platform 122 to look up the GT prefix
(e.g. 49172) in the database 124 and identify the home
network of the mobile station. One illustrative
example of this occurs when a number is ported from
Vodafone Germany to B-Plus in Germany. A MAP query
"send_routmg_info_for_ short_message" is sent to that
MSISDN. The response to the MAP query is a message
which says "Absent Subscriber". Analysis of the SCCP
calling address field in the SCCP envelope to the MAP
answer includes the GT of EPlus in Germany. As a
result the service platform 122 can determine the new
home network of the mobile station 110. This example
also works with other MAP requests such as
"send_IMSI", since analysis is primarily done on seep
level and to MAP data payload. Therefore every command
being known to be answered by any element of a
MSISDN's home network is suitable for this kind of
query. The advantage is that this method works
robustly in every GSM network (since it does not rely
on MAP data payload) and in many cases even works if
active filters such as SMS filters are implemented in
the network.Example 4 : "Current MSC Location" query
In the example shown in Fig. 5b a company owning a
fleet of vehicles, e.g. cars or lorries, wants to
electronically track its fleet, e.g. via a computer
that is connected to the internet, in order to e.g.
optimize the route planning. The information requested
at periodic intervals of, say every hour, is the town
on which each vehicle of the fleet is located or it is
proximate to. The driver of each vehicle is equipped
with a mobile phone, whose MSISDN numbers are stored
in the company's database. These MSISDN numbers may
belong to mobile stations 110 whose SIM cards are
registered with one and the same mobile network or
several different mobile networks. The only
information the company has, however, are the MSISDN
numbers. To track an individual vehicle, say with
MSISDN number MSISDN-K, which can be any MSISDN
associated with any mobile station 110 registered with
any network PLMN-I to PLMN-K 10a- 1Od, the company
sends a query to the service platform SP 122 giving it
the MSISDN number MSISDN-K and asking for the 'Current
MSC Location" of the corresponding subscriber. As
shown by arrow 160, the service platform SP sends a
"Current MSC Location Query for MSISDN-K" to the query
server 120. In the following we assume without
limitation of generality that PLMN-I to PLMN-L 10a -
1Od are GSM networks using the Mobile Application
Protocol (MAP) standard. 



The mechanism is similar for other network standards.
The query server then sends the standard MAP query
"send_routing_info_for_short_message" to the GMSC
GMSC-L, arrow 162. The query is routed via the network
50 or the interconnect backbone 72 (arrow 164) to the
mobile number portability system MNP-K 75d of the
network PLMN-K 1Od (arrow 166) which detects that
MSISDN-K is a number that has been ported to the
network PLMN-I. It then passes the query via the
network 50 or the interconnect backbone 72 (arrow 168)
to the GMSC GMSC-I 70b (arrow 170) which sends it to
HLR-1 40b (arrow 172). If the MSISDN-K corresponds to
a valid subscriber, HLR-1 40b will look up the MSISDN
and determine the corresponding IMSI-I . As defined in
the GSM standards, a VLR will inform the HLR of a MS
at.a point in time at which it is roaming into anew
VLR service area/ MSC area (arrow 176), hence the HLR
contains the GT of the current or last known MSC
corresponding to the VLR area, say VLR-J-M. Hence
HLR-1 40b will return the IMSI-I as well as the GT of
MSC-J-M to the GMSC-I (arrow 178), which will relay it
via the network 50 or interconnect backbone IB (arrow
180) to GMSC-L (arrow 182). From here it will be
passed to the query server 120 (arrow 184). The query
server 120 passes it on to the service platform 122
(arrow 186). The service platform 122 then looks up
e.g. the name of the respective city/ part of city or
the geographic coordinates of the center of the
corresponding MSC area on the database DB 124 and
passes this information on to the company's server. If
the MAP query "send_routing_info_for_short_message is
not successful, an error code will be generated
similar to the example described in Example 1 and
returned to the query server 120. The query server 120
will then return the information "Unknown subscriber"
or "Absent subscriber" to the service platform 122
which will pass this information instead of the
location data to the service provider. Other cases for
which the 'Current MSC Location" query is useful
include:  Tracing and tracking of mobile goods and
assets, such as trucks, cars, lorries, trains, boats
Telematics  Surveillance  End-user applications, like
friend- finder, dating services, matchmaking services.
Example 5: "Current Cell Location" query The example
in Fig. 5b shows a further example of a mechanism to
obtain location information. hi the following we
assume without limitation of generality that PLMN-I to
PLMN-L 10a - 1Od are GSM networks using the MAP
standard. The mechanism is similar for other network
standards. The query server then sends the standard
MAP query "Anytimelnterrogation" to the GMSC GMSC-L
70c, arrow 162. The query is routed via the network 50
or interconnect backbone 72 (arrow 164) to the mobile
numberportability system MNP-K 75d of the network
PLMN-K 1Od (arrow 166) which detects that MSISDN-K is
a number that has been ported to the network PLMN-I.
It then passes the query via the network 50 or the
interconnect backbone 72 (arrow 168) to the GMSC
GMSC-I 70b (arrow 170) which sends it to HLR-1 40b
(arrow 172). The HLR-1 40b passes the request to the
servicing VLR VLR-J-M (arrow 174) for that subscriber
and replies to the Anytimelnterrogation with the
information retrieved. The information relayed back
(arrow 176) is network-dependent, but may consist of
location data in the form of cell identifiers such as
the CeIlID or the Location Area. From here it will be
passed back via the GMSC-I (arrow 178), the network 50
or the interconnect network 72 (arrow 180), the GMSC-L
(arrow 182) and the query server (arrow 184) to the
service platform 122 (arrow 186) . The service
platform 122 then looks up e.g. the geographic
coordinates of the center of the corresponding call or
location area and then relays the information on to
the service provider. If the MAP query
"AnyTimelnterrogation" is not successful, an error
code will be generated similar to the one described in
Example 1 for the "send_routing_info_for_
shortjtnessage" query and returned to the query server
120. The query server 120 will then return the
information "Unknown subscriber" or "Absent
subscriber" to the service platform 122 which will
pass this information instead of the location data to
the fleet management operator. Example 6: "Network-
login status" query In this example, also shown in
Fig. 5b, a provider of an instant messaging platform
(e.g. AOL's AIM service) wants to offer its online
customers the possibility to exchange messages with
other customers of the service even when they do not
have online access to their PC. Similar to the
"online-presence" indicator, he wants to integrate a
"mobile-presence" indicator into his platform, which
shows whether the mobile station 110 of a random
customer (which can be subscriber of any mobile
network) is "idle", "busy" or "detached". To find out
the network-login status of a mobile station 10 with
MSISDN MSISDN-K, the instant messaging provider sends
a query to the service platform 122 giving it the
MSISDN number MSISDN-K and asking for the "network-
login status" of thecorresponding subscriber. As shown
by arrow 160, the service platform 122 sends a
"Network-login status Query for MSISDN-K" to the query
server 120. Again we assume that both PLMN-I to PLMN-L
10a - 1Od are GSM networks using 



the MAP standard. The mechanism is similar for other
network standards. As shown in Fig. 5b the query
server 120 then sends the standard MAP query
"Anytimelnterrogation" to the GMSC GMSC-L 70c, arrow
162. The query is routed via the network 50 or
interconnect backbone IB 72 (arrow 164) to the mobile
number portability system MNP-K 75d of the network
PLMN-K 1Od (arrow 166) which detects that MSISDN-K is
a number that has been ported to the network PLMN-I.
It then passes the query via the network 50 or the
interconnect backbone 72 (arrow 168) to the GMSC
GMSC-I 70b (arrow 170) which sends it to HLR-1 40b
(arrow 172). The HLR-1 40b passes the request to the
servicing VLR VLR-J-M (arrow 174) for that subscriber
and replies to the Anytimelnterrogation with the
information retrieved. The information relayed back
(arrow 176) is network-dependent but often consists of
current network- login information ("idle", "busy",
"detached'). From here it will be passed back via the
GMSC-I (arrow 178), the network 50 or the interconnect
network 72 (arrow 180), the GMSC-L (arrow 182) and the
query server (arrow 184) to the service platform 122
(arrow 186). The service platform 122 then relays the
information on to the instant messaging provider. If
the MAP query "AnyTimelnterrogation" is not
successful, an error code will be generated similar to
the one described in Example 1 for the
"send_routing_info_for__ short_message" query and
relayed to the query server 120. The query server 120
will then return the information "Unknown subscriber"
or "Absent subscriber" to the service platform 122
which will pass this information instead of the
network- login status data to the instant messaging
provider.Claims 1. Method for obtaining cross-network
accessible information about a mobile station ( 110)
comprising: a first step of receiving the request for
mobile station information at a query server (120); a
second step of defining one or more subqueries in the
query server (120) to access cross-network accessible
information; a third step of transmitting said
subqueries to locations storing said crossnetwork
accessible information; a fourth step of returning
responses to said subqueries to the query server
(120); and a fifth step of returning said mobile
station information generated from said responses in
the query server (120). 2. Method according to claim
1, wherein said cross-network accessible information
is roaming information and/or interworking
information. 3. Method according to claim 1 or 2,
wherein said cross-network accessible information is
present on a remote network (10a, 10b, 1Od). 4. Method
according to any of the above claims, wherein the
mobile station information comprises registration
information. 5. Method according to one of claims 1 to
3, wherein the mobile station information comprises
reception information 6. Method according to one of
claims 1 to 3, wherein the mobile station information
comprises location information. 7. Method according to
claim 6, wherein the location information includes the
number of the MSC.8. Method according to any of the
above claims, wherein said mobile station information
consists of a predefined set of values. 9. Method
according to any of the above claims wherein said
mobile station information comprises an undefined
value. 10. Method according to claim 8, wherein the
mobile station information is selected from a set of
mobile station information consisting of "idle",
"busy", or "detached". 11. Method according to any of
the above claims further comprising a first
translation table for defining the sub queries
corresponding to the request for mobile station
information. 12. Method according to any of the above
claims, further comprising a second translation table
for generating the mobile station information from the
returned responses. 13. Method according to any of the
above claims, further comprising a sixth step of using
said mobile station information to generate further
information. 14. Method according to claim 13, wherein
said further information is generated using a third
translation table. 15. Method according to any of the
above claims, wherein the third step comprises
transmitting said subqueries over an interconnection
network (72) between gateway mobile switching centers.
16. Method according to any of the above claims,
wherein said third step comprises a step of accessing
home location registers (40a, 40b, 4Od). 17. Method
according to any of the above claims, wherein said
third step comprises a step of accessing visiting
location registers (30).18. A query server (120)
comprising: - a query receiver for accepting a
request; 



- one or more subquery generators (126) for generating
one or more subqueries from the query; - one or more
subquery transmitters (126) for submitting the one or
more subqueries to one or more networks (50); - one or
more subquery receivers (127) for receiving one or
more subquery responses from the one or more networks
(50); and - a response generator (128) for returning a
request response to the request from the one or more
subquery responses. 19. The query server (120)
according to claim 18, further comprising a first
translation table for translating the request into the
one or more subqueries. 20. The query server (120)
according to anyone of claims 18 or 19, further
comprising a second translation table for translating
the one or more subquery responses to the request
response. 21. The query server (120) according to any
one of the claims 18 to 20, wherein the one or more
subqueries return subquery responses derivable from
crossnetwork accessible information. 22. The query
server (120) according to claim 21, wherein the
cross-network accessible information is roaming
information and/ or interworking information. 23. The
query server (120) according to any one of the claims
18 to 22, further comprising an information generator
for generating further information from the request
response. 24. The query server (120) according to
claim 23, further including a third translation table
for generating the further information from the
request response.25. The query server (120) according
to any one of the claims 18 to 24, further comprising
a response transmitter for returning the request
response. 26. The query server (120) according to any
one of claims 18 to 25, wherein the request is a
request for the network login status of a mobile
station ( 110). 27. The query server (120) according
to claim 26, wherein the request response is selected
from the group of request responses consisting of
"idle", 'busy" and "detached". 28. The query server
(120) according to any one of claims 18 to 25, wherein
the request is a request for registration information
of the mobile station (110). 29. The query server (
120) according to any one of claims 18 to 25, wherein
the request is a request for reception information of
the mobile station ( 110). 30. The query server (120)
according to any one of claims 18 to 25, wherein the
request is a request for location information of the
mobile station (110). 31. Method for determining an
item of information of a mobile station (110)
comprising - a first step of sending a subquery to a
first one of a plurality of networks (10a, 10b, 1Od);
- a second step of receiving a response from the first
one of a plurality of networks (10a, 10b, 1Od). - a
third step of extracting from the response the item of
information of the mobile station ( 110). 32. Method
according to the claim 31, wherein the first step
comprises a step of passing the subquery along an
interconnection network (72) to the first one of the
plurality of networks (10a, 10b, 1Od) and thence to a
register (40a, 4Od).33. Method according to one of
claims 3 1 and 32, wherein the second step comprises a
step of receiving said responses from the register
(40a, 4Od) along the interconnection network (72). 34.
Method according to any one of the claims 31 to 33,
wherein the item of information is the registration
information of the mobile station (110). 35. Method
according to any one of the claims 3 1 to 33, wherein
the item of information is the location of the mobile
station ( 110). 36. Method according to any one of
claims 31 to 33, wherein the item of information
indicates the reception of the mobile station ( 110).
37. Method according to any one of claims 3 1 to 33,
wherein the item of information comprises the home
network of the mobile station (110). 38. Method
according to claim 37, wherein the item of information
includes a network code indicating the home network of
the mobile station (110). 39. Method according to one
of claims31, 32, 33 or 38, wherein the response
includes a global title indicating the home network of
the mobile station (110). 40. Method according to
claim 39, wherein the global title is in a routing
envelope of the response. 4 1. Method according to one
of claims 31, 32, 33 or 37, wherein the item of
information includes the IMSI of the mobile station
(110) 42. Method of sending a message to a mobile
station (110) comprising - a first step of determining
an item of information relating to the mobile station
(110) - a second step of choosing a delivery method to
the mobile station (110) 



based on the item of information; and- a third step of
sending the message by the chosen delivery method. 43.
The Method according to claim 42, wherein the delivery
method includes a method of suppressing the sending of
the message. 44. Method according to claim 42 or 43,
wherein the item of information is reception
information. 45. Method according to claim 42 or 43,
wherein the item of information is registration
information. 46. Method according to claim 42 or 43,
wherein the item of information is location
information. 47. A first application program interface
embodied on a computer-readable medium for execution
on a computer in conjunction with an application
server comprising: - a request interface for accepting
a request; - a request response interface for
returning a request response, the request response
being generated from one or more subqueries received
from one or more second networks in response to the
submission of one or more subqueries to one or more
networks. 48. The first application program interface
of claim 47, wherein the request interface is an
interface for accepting a request about the network
login status of a mobile station (110) and the request
response interface is an interface for returning a
response about the network login status of the mobile
station(l 10). 49. The first application program
interface of claim 48, wherein the request response is
selected from the group of request responses
consisting of "idle", "busy" and "detached". 50. The
first application program interface of claim 47,
wherein the request response represents the location
of the mobile station.51. The first application
program interface of claim 47, wherein the request
response represents the registration of the mobile
station. 52. The first application program interface
of claim 47, wherein the request response represents
the reception of the mobile station. 53. A
computer-readable medium having computer-executable
instruction for performing the method of claims 1to
17. 54. An application server (130) for accessing the
query server (120) of claims 18 to 30 for passing a
request about information relating to a mobile station
( 110) to the query server (120) and for receiving a
request response from the query server (120)
concerning the information relating to the mobile
stations ( 110). 55. The application server (130) of
claim 54, wherein the information comprises
registration information. 56. The application server
(130) of claim 54, wherein the information comprises
reception information. 57. The application server
(130) of claim 54, wherein the information comprises
location information. 58. The application server (130)
of claim 54, wherein the information comprises network
login status of the mobile station (110). 


