
Tamper resistant dosage forms TECHNICAL FIELD The
present invention is directed to the prevention of the
illicit use of opioid agonist dosage forms. The
present invention is in particular directed to the
prevention of the illicit use of oxycodone dosage
forms. BACKGROUND Pharmaceutical products are
sometimes the subject of abuse. For example, a
particular dose of opioid agonist may be more potent
when administered parenterally as compared to the same
dose administered orally. Some formulations can be
tampered with to provide the opioid agonist contained
therein for illicit use. Drug abusers sometimes try to
achieve euphoric effects by manipulating drug
formulations to quicken the onset. Controlled release
opioid agonist formulations are sometimes crushed, or
subject to extraction with solvents by drug abusers to
provide the opioid contained therein for immediate
release upon oral or parenteral administration. The
most rudimentary way of accomplishing this is by
crushing the dosage form into a fine powder in an
attempt to make the active ingredient more available.
Oral abusers chew and/ or swallow the material, and
nasal abusers crush the formulations for snorting. In
addition to the aforementioned "direct tampering"
techniques, more determined abusers can also use
various kinds of "kitchen chemistry" in an attempt to
completely isolate the active ingredient from a
formulation matrix. One method involves onestep
extractions into commonly available media such as
water or ethanol and mixtures thereof.An effective
amount of opioid antagonist can be used in opioid
agonist dosage forms to induce tamper resistance.
Opioid antagonists have the effect of antagonising the
effect of opioid agonists. Therapeutically effective
but tamper resistant oral dosage forms need to be
effective when used correctly and ineffective enough ,
i.e. no sufficient effect of the opioid agonist, upon
illicit use as for example crushing and extracting the
dosage form to obtain an extract of the opioid agonist
for parenteral administration. To prevent illicit use
a dosage form comprising an opioid agonist and an
opioid antagonist to induce temper resistance, the
separation of the opioid agonist and opioid antagonist
by extraction of the dosage form must be prevented.
Naloxone is an example of a known opioid antagonist
useful to antagonize the effect of for example
oxycodone. Oral administration of the
Oxycodone/Naloxone combination results in release and
absorption of both actives. Due to the high first pass
metabolism naloxone has only a low oral
bioavailability, while Oxycodone is active and
systemically available. The dosage form is effective
when used as intended, namely when used orally in form
of e.g. a controlled release dosage form. In a nasal
or intravenous abuse situation there is no first pass
metabolism. Both actives are systemic available and
Naloxone antagonizes the drug action of Oxycodone. The
combination therefore inhibits intravenous and nasal
abuse. To prevent illicit use of opioid agonist/opioid
antagonist combination dosage forms separation of the
opioid agonist from the opioid antagonist using common
abuser extraction methods, i.e."kitchen chemistry",
must be prevented.OBJECTS AND SUMMARY OF THE INVENTION
The present invention is directed to the prevention of
the separation of the opioid agonist from the opioid
antagonist from dosage forms comprising the opioid
agonist and the opioid antagonist by simple extraction
methods, commonly used by abusers. Due to the illegal
nature of these activities, there are no standardized
methods for abusing pharmaceutical products. The
experimental techniques used therein are designed to
simulate commonly known methods of abuse. The most
rudimentary way to make the active ingredient
available is by crushing the dosage form into a fine
powder. Favoured methods for tampering oral dosage
forms containing opioids are intravenous misuse and
the simple one-step extraction. It is an object of the
invention to prevent separation of the opioid agonist
from the opioid antagonist from a dosage form
comprising the opioid agonist and the opioid
antagonist sufficient to make abuse unattractive. It
is an object of the invention to prevent the selective
extraction of the opioid agonist form the dosage form
comprising the opioid agonist and the opioid
antagonist. The present invention is directed to the
use of an amount of an opioid antagonist in an amount
at least sufficient to substantially antagonize a
therapeutic amount of opioid agonist when both, the
opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form
of a controlled release dosage form comprising a
homogeneous controlled release matrix formulation
comprising a hydrophobic material, comprising at least
one hydrophobic polymer and at least onefatty alcohol
or fatty acid, and said therapeutic amount of an
opioid agonist and said sufficient amount of opioid
antagonist. The difference in the relative amounts of
opioid agonist and opioid antagonist extracted by an
extraction test, based on the total amounts present in
the extracted dosage form before extraction, is useful
to describe the separability of the opioid agonist
from the opioid antagonist by extraction. The
difference (D % points of the relative amounts
extracted) should be sufficiently small to prevent
euphoria as normally expected by the average abuser
provided by the intravenous administration of the
extract or there should be no difference or the
relative amount of antagonist extracted should be
larger than the relative amount of agonist extracted.
According to one embodiment, the invention is directed
to the use of an amount of an opioid antagonist in an
amount at least sufficient to substantially antagonize
a therapeutic amount of opioid agonist when both ,the
opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form
of a controlled release dosage form comprising a
homogeneous controlled release matrix formulation
comprising a hydrophobic material, comprising at least
one hydrophobic polymer and at least one fatty alcohol
or fatty acid, and said therapeutic amount of an
opioid agonist and said sufficient amount of opioid
antagonist, to prevent the formation of an extract of
said controlled release matrix formulation comprising
the opioid agonist by a one step extraction procedure
comprising the steps of a) crushing the formulation of
one dosage form using a pill crusher or a tablet
mortar, or using two spoons, wherein the crushing is
performed at least 4 times using the spoons, b)
extracting the crushed formulation of one dosage form
on a spoon using 2 ml boiling tap water as extracting
agent and a cigarette lighter as heating means for a
time period that is necessary to boil the water, and
c) filtering the solution using cotton, wherein the
opioid antagonist is present in said extract in a
weight percent amount,based on the total amount of
opioid antagonist in the dosage form, that is more
than 20 %-points less than the weight percent amount
of opioid agonist present in the extract, based on the
total amount of opioid agonist in the dosage form.
According to another embodiment the invention is
directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to
substantially antagonize a therapeutic amount of
opioid agonist when both, the opioid agonist and the
opioid antagonist, are administered intravenous at the
same time, in the form of a controlled release dosage
form comprising a homogeneous controlled release
matrix formulation comprising a hydrophobic material,
including at least one hydrophobic polymer and at
least one fatty alcohol or fatty acid, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist, to prevent the
formation of an extract of said controlled release
matrix formulation comprising the opioid agonist by a
one step extraction procedure comprising the steps of
crushing the formulation of one dosage form using a
pill crusher or a tablet mortar, or using two spoons,
wherein the crushing is performed at least 4 times
using the spoons, extracting said crushed formulation
on a spoon using 2 ml boiling deionized water as
extracting agent and a cigarette lighter as heating
means for a time period that is necessary to boil the
water, and filtering the solution using cotton,
wherein the opioid antagonist is present in said
extract in a weight percent amount, based on the total
amount of opioid antagonist in the dosage form, that
is more than 15 %-points less than the weight percent
amount of opioid agonist present in the extract, based
on the total amount of opioid agonist in the dosage
form According to a further embodiment, the invention
is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to
substantially antagonize a therapeutic amount of
opioid agonist when both, the opioid agonist and the
opioid antagonist, are administered intravenous at the
same time, in the form of a controlledrelease dosage
form comprising a homogeneous controlled release
matrix formulation comprising a hydrophobic material,
including at least one hydrophobic polymer and at
least one fatty alcohol or fatty acid, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist, to prevent the



formation of an extract of said controlled release
matrix formulation comprising the opioid agonist by a
one step extraction procedure comprising the steps of
crushing the formulation of 10 dosage form using a
pill crusher, extracting said crushed formulation in a
glass vial using 100 ml of extraction solvent selected
from the group of deionized water, hydrochloride acid
(2N), acetic acid (2N), sodium hydroxide solution
(0.1N, 0.5N, IN or 2 N) and ethanol (40%), and shaking
for at least 15 minutes at least at room temperature,
wherein the opioid antagonist is present in said
extract in a weight percent amount, based on the total
amount of opioid antagonist in the dosage form, that
is more than 10 %-points less than the weight percent
amount of opioid agonist present in the extract, based
on the total amount of opioid agonist in the dosage
form. According to a further embodiment, the invention
is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to
substantially antagonize a therapeutic amount of
opioid agonist when both, the opioid agonist and the
opioid antagonist, are administered intravenous at the
same time, in the form of a controlled release dosage
form comprising a homogeneous controlled release
matrix formulation comprising a hydrophobic material,
including at least one hydrophobic polymer and at
least one fatty alcohol or fatty acids, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist, to prevent the
formation of an extract of said controlled release
matrix formulation comprising the opioid agonist by a
one step extraction procedure comprising the steps of:
heating deionized water to 700C, adding the intact
formulation of one dosage form and stirring for 15
minutes, separating the extract, wherein the opioid
antagonist ispresent in said extract in a weight
percent amount, based on the total amount of opioid
antagonist in the dosage form, that is more than 15
%-points less than the weight percent amount of opioid
agonist present in the extract, based on the total
amount of opioid agonist in the dosage form. The term
"sufficient to substantially antagonize a therapeutic
amount of opioid agonist when both, the opioid agonist
and the opioid antagonist, are administered
intravenous at the same time" means that no euphoria
is caused by said combined intravenous administration
in an average abuser. The term "controlled release
matrix formulation" refers to the composition
including the controlled release materials and the
opioid. The term "substantially homogenous controlled
release matrix formulation" as used herein refers to a
matrix formulation wherein the formulation compounds
which form the matrix comprising the opioid agonist
and the opioid antagonist form a uniform mixture of
substances. The term "controlled release dosage form"
refers to the administration form comprising the
"controlled release matrix formulation". The dosage
form can be in the form of said formulation compressed
into a tablet, optionally comprising further
adjuvants, or in the form of a capsule comprising said
formulation in the form of multi particulates,
optionally comprising further adjuvants. The present
invention disclosed herein is meant to encompass the
use of any pharmaceutically acceptable salt of the
opioid. The term "opioid salt" refers to a
pharmaceutically acceptable salt of the opioid. Any
embodiment of the invention referring to opioid is
also meant to refer to opioid salt.Pharmaceutically
acceptable salts include, but are not limited to,
metal salts such as sodium salt, potassium salt,
cesium salt and the like; alkaline earth metals such
as calcium salt, magnesium salt and the like; organic
amine salts such as triethylamine salt, pyridine salt,
picoline salt, ethanolamine salt, triethanolamine
salt, dicyclohexylamine salt,
N,N'-dibenzylethylenediamine salt and the like;
inorganic acid salts such as hydrochloride,
hydrobromide, sulfate, phosphate and the like; organic
acid salts such as formate, acetate, trifluoroacetate,
maleate, tartrate and the like; sulfonates such as
methanesulfonate, benzenesulfonate,
p-toluenesulfonate, and the like; amino acid salts
such as arginate, asparginate, glutamate and the like.
The opioids used according to the present invention
may contain one or more asymmetric centers and may
give rise to enantiomers, diastereomers, or other
stereoisomeric forms. The present invention is also
meant to encompass the use of all such possible forms
as well as their racemic and resolved forms and
mixtures thereof. When the compounds described herein
contain olefinic double bonds or other centers of
geometric asymmetry, it is intended to include both E
and Z geometric isomers. All tautomers are intended to
be encompassed by the present invention as well. BRIEF
DESCRIPTION OF THE FIGURES Figures 1 to 11 depict the
extraction test results of Examples 1 and 2. DETAILED
DESCRIPTION OF THE INVENTION According to one
embodiment the invention is directed to the use of an
amount of an opioid antagonist in an amount at least
sufficient to substantially antagonize a therapeutic
amount of opioid agonist when both, the opioid agonist
and the opioidantagonist, are administered intravenous
at the same time, in the form of a controlled release
dosage form comprising a homogeneous controlled
release matrix formulation comprising a hydrophobic
material, including at least one hydrophobic polymer
and at least one fatty alcohol or fatty acid, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist, to prevent the
formation of an extract of said controlled release
matrix formulation comprising the opioid agonist by a
one step extraction procedure comprising the steps of:
a) crushing the formulation of one dosage form using a
pill crusher or a tablet mortar, or using two spoons,
wherein the crushing is performed at least 4 times
using the spoons, b) extracting the crushed
formulation of one dosage form on a spoon using 2 ml
boiling tap water as extracting agent and a cigarette
lighter as heating means for a time period that is
necessary to boil the water, and c) filtering the
solution using cotton, wherein the opioid antagonist
is present in said extract in a weight percent amount,
based on the total amount of opioid antagonist in the
dosage form, that is more than 20 %-points, preferably
more than 15 %-points, more preferably more than 12 %-
points less than the weight percent amount of opioid
agonist present in the extract, based on the total
amount of opioid agonist in the dosage form. In a
further aspect the invention is directed to the use of
an amount of an opioid antagonist in an amount at
least sufficient to substantially antagonize a
therapeutic amount of opioid agonist when both, the
opioid agonist and the opioid antagonist, are
administered intravenous at the same time, in the form
of a controlled release dosage form comprising a
homogeneous controlled release matrix formulation
comprising a hydrophobic material, including at least
one hydrophobic polymer and at least onefatty alcohol
or fatty acid, and said therapeutic amount of an
opioid agonist and said sufficient amount of opioid
antagonist, to prevent the formation of an extract of
said controlled release matrix formulation comprising
the opioid agonist by a one step extraction procedure
comprising the steps of: a) crushing the formulation
of one dosage form using a pill crusher or a tablet
mortar, or using two spoons, wherein the crushing is
performed at least 4 times using the spoons b)
extracting said crushed formulation on a spoon using 2
ml boiling deionized water as extracting agent and a
cigarette lighter as heating means for a time period
that is necessary to boil the water, and c) filtering
the solution using cotton, wherein the opioid
antagonist is present in said extract in a weight
percent amount, based on the total amount of opioid
antagonist in the dosage form, that is more than 15
%-points, preferably more than 10 %-points, more
preferably more than 7 %- points less than the weight
percent amount of opioid agonist present in the
extract, based on the total amount of opioid agonist
in the dosage form. In a further aspect the invention
is directed to the use of an amount of an opioid
antagonist in an amount at least sufficient to
substantially antagonize a therapeutic amount of
opioid agonist when both, the opioid agonist and the
opioid antagonist, are administered intravenous at the
same time, in the form of a controlled release dosage
form comprising a homogeneous controlled release
matrix formulation comprising a hydrophobic material,
including at least one hydrophobic polymer and at
least one fatty alcohol or fatty acid, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist, to prevent the
formation of an extract of saidcontrolled release
matrix formulation comprising the opioid agonist by a
one step extraction procedure comprising the steps of:
a) crushing the formulation of 10 dosage form using a
pill crusher 



b) extracting said crushed formulation in a glass vial
using 100 ml of extraction solvent selected from the
group of deionized water, hydrochloride acid (2N),
acetic acid (2N), sodium hydroxide solution (0.1N,
0.5N, IN or 2 N) and ethanol (40%), and shaking for at
least 15 minutes at at least room temperature, wherein
the opioid antagonist is present in said extract in a
weight percent amount, based on the total amount of
opioid antagonist in the dosage form, that is more
than 10 %-points, preferably more than 5 %-points and
more preferably more than 3 % points less than the
weight percent amount of opioid agonist present in the
extract, based on the total amount of opioid agonist
in the dosage form. Preferably, the formation of said
extract is prevented, even wherein shaking is
performed for 120 minutes. Preferably the formation of
said extract is also prevented when deionized water is
used as extraction solvent and during extraction the
deionized water is heated to 500C, preferably 75C and
most preferred 1000C for 5 minutes. In a different
aspect the invention is directed to the use of an
amount of an opioid antagonist in an amount at least
sufficient to substantially antagonize a therapeutic
amount of opioid agonist when both, the opioid agonist
and the opioid antagonist, are administered
intravenous at the same time, in the form of a
controlled release dosage form comprising a
homogeneous controlled release matrix formulation
comprising a hydrophobic material, including at least
one hydrophobic polymer and at least one fatty alcohol
or fatty acid, and said therapeutic amount of an
opioid agonist and said sufficient amount of opioid
antagonist, to prevent the formation of an extract of
saidcontrolled release matrix formulation comprising
the opioid agonist by a one step extraction procedure
comprising the steps of: a) heating deionized water to
700C b) adding intact formulation of one dosage form
and stirring for 15 minutes c) separating the extract
wherein the opioid antagonist is present in said
extract in a weight percent amount, based on the total
amount of opioid antagonist in the dosage form, that
is more than 15 %-points preferably more than 10
%-points less than the weight percent amount of opioid
agonist present in the extract, based on the total
amount of opioid agonist in the dosage form..
According to the present invention the opioid agonist
is selected from alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine,
bezitramide, buprenorphine, butorphanol, clonitazene,
codeine, desomorphine, dextromoramide, dezocine,
diampromide, diamorphone, dihydrocodeine,
dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone,
eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, etorphine,
dihydroetorphine, fentanyl and derivatives, heroin,
hydrocodone, hydromorphone, hydroxypethidine,
isomethadone, ketobemidone, levorphanol,
levophenacylmorphan, lofentanil, meperidine,
meptazinol, metazocine, methadone, metopon, morphine,
myrophine, narceine, nicomorphine, norlevorphanol,
normethadone, nalorphine, nalbuphene, normorphine,
norpipanone, opium, oxycodone, oxymorphone,
papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide,
propheptazine, promedol, properidine, propoxyphene,
sufentanil, tilidine, tramadol, pharmaceutically
acceptable salts of any of the forgoing and mixtures
of any of the foregoing, and the like, preferably
frompharmaceutically acceptable salts of any of
codeine, morphine, oxycodone, hydrocodone,
hydromorphone, or oxymorphone According to the
invention the opioid antagonist is selected form the
group of naloxone, naltrexone and nalorphine.
According to a preferred embodiment of the invention
the opioid agonist is oxycodone hydrochloride and the
opioid antagoninst is naloxone hydrochloride used in
an amount ratio of 2:1. According to the invention the
dosage form comprises a homogeneous controlled release
matrix formulation comprising a hydrophobic material,
including at least one hydrophobic polymer and at
least one fatty alcohol or fatty acid, and said
therapeutic amount of an opioid agonist and said
sufficient amount of opioid antagonist. Preferably the
hydrophobic material is an alkyl cellulose, especially
ethyl cellulose. Preferably the amount of the
hydrophobic material, preferably the alkyl cellulose,
more preferably ethyl cellulose, is less than 20 % (by
wt), preferably less than 15 % (by wt), most preferred
less than 10 % (by wt) but more than 5 % (by wt) of
the controlled release matrix formulation. The alkyl
cellulose can be used in the form of particles or
aqueous alkyl cellulose dispersions. In case of ethyl
cellulose particles, the ethyl cellulose has
preferably a viscosity in the range of 3 to 110 cP,
when measured in a 5 % solution at 25 0C in an
Ubbelohde viscosimeter with a solvent of 80 % toluene
and 20 % alcohol. Preferably, the viscosity is in the
range of 18 to 110 cP and most preferred in the range
of 4 1 - 49 cP. A suitable ethyl cellulose is provided
by Dow Chemical Company under the trade name Ethocel
(tm) Standard 45.In case of aqueous ethyl cellulose
dispersions, a dispersion of ethyl cellulose 20 cP
with dibutyl/sebacate, ammoniumhydroxide, oleic acid
and colloidal anhydrous silica is preferred, which is
available under the trade name Surlease (tm) E-7-7050.
According to the present invention the hydrophobic
polymer is used in combination with at least one
second controlled release matrix material selected
from C12 to C aliphatic alcohols and the corresponding
aliphatic acids, preferably stearyl alcohol, cetyl
alcohol and cetostearyl alcohol and the corresponding
stearic and palmitic acids and mixtures thereof,
wherein the amount of C12 to C aliphatic alcohol or
aliphatic acid is preferably at least 5 %, more
preferred at least 10 % (by wt), more preferred at
least 15 % (by wt) and most preferred 20 % to 25 % (by
wt) of the controlled release matrix formulation. The
dosage form may comprise, besides the hydrophobic
polymer, preferably the alkyl (ethyl) cellulose, and
the aliphatic alcohol or aliphatic acid, fillers and
additional substances/adjuvants, such as granulating
aids, lubricants, dyes, flowing agents and
plasticizers. Lactose, glucose or saccharose, starches
and their hydrolysates, microcrystalline cellulose,
cellatose, sugar alcohols such as sorbitol or
mannitol, polysoluble calcium salts like
calciumhydrogenphosphate, dicalcium- or
tricalciumphosphat may be used as fillers. Povidone
may be used as granulating aid.Highly-dispersed silica
(Aerosil R), talcum, corn starch, magnesium oxide and
magnesium- or calcium stearate may preferably be used
as flowing agents or lubricants. Magnesium stearate
and/or calcium stearate can be preferably be used as
lubricants. Fats like hydrated castor oil can also
preferably be used. According to such certain
embodiments, a formulation is especially preferred
which comprises ethylcellulose, stearyl alcohol,
magnesium stearate as lubricant, lactose as filler and
providone as a granulating aid. The production of the
homogenous controlled release matrix formulation or
preliminary stages thereof, which are in accordance
with the invention, by extrusion technology is
especially advantageous. In one preferred embodiment,
pharmaceutical formulations or preliminary stages
thereof are produced by melt extrusion with co- or
counter-rotating extruders comprising two screws.
Another such preferred embodiment is the production by
means of extrusion, with extruders comprising one or
more screws. These extruders may also comprise
kneading elements. Extrusion is also a
well-established production process in pharmaceutical
technology and is well known to the person skilled in
the art. The person skilled in the art is well aware
that during the extrusion process, various parameters,
such as the feeding rate, the screw speed, the heating
temperature of the different extruder zones (if
available), the water content, etc. may be varied in
order to produce products of the desired
characteristics.The aforementioned parameters will
depend on the specific type of extruder used. During
extrusion the temperature of the heating zones, in
which the components of the inventive formulation
melt, may be between 40 to 120 0C, preferably between
50 to 100 0C, more preferably between 50 to 90 0C,
even more preferably between 50 to 70 0C and most
preferably between 50 to 65 0C, particularly if
counter-rotating twin screw extruders (such as a
Leistritz Micro 18 GGL) are used. The person skilled
in the art is well aware that not every heating zone
has to be heated. Particularly behind the feeder where
the components are mixed, cooling at around 25 0C may
be necessary. The screw speed may vary between 100 to
500 revolutions per minute 



(rpni), preferably between 100 to 250 rpm, more
preferably between 100 to 200 rpm and most preferably
around 150 rpm, particularly if counter-rotating twin
screw extruders (such as a Leistritz Micro 18 GGL) are
used. The geometry and the diameter of the nozzle may
be selected as required. The diameter of the nozzle of
commonly used extruders typically is between 1 to 10
mm, preferably between 2 to 8 mm and most preferably
between 3 to 5 mm. The ratio of length versus diameter
of the screw of extruders that may be used for
production of inventive preparations is typically
around 40 : 1. Generally, the temperatures of the
heating zones have to be selected such that no
temperatures develop that may destroy the
pharmaceutically active compounds. The feeding rate
and screw speed will be selected such that the
pharmaceutically active compounds are released from
the preparations produced by extrusion in a sustained,
independent and invariant manner. If e.g. the feeding
rate is increased, the screw speed may have to be
increased correspondingly to ensure the same
retardation. The person skilled in the art knows that
all the aforementioned parameters depend on the
specific production conditions (extruder type, screw
geometry, number ofcomponents etc.) and may have to be
adapted such that the preparations produced by
extrusion provide for the required release. Preferably
the C12 to C36 aliphatic alcohol or aliphatic acid
melts and the ethylcellulose can be dissolved in said
C12 to C aliphatic alcohol or aliphatic acid during
the melt extrusion process to enhance homogeneity.
According to a preferred embodiment of the invention
ethyl cellulose is used in an amount less than 10 %
(by wt) but more than 5 % (by wt) of the matrix
formulation and the C12 to C aliphatic alcohol is
steary alcohol used in an amount of between 20% and 25
% (by wt) and the opioid agonist is oxycodone
hydrochloride and the opioid antagoninst is naloxone
hydrochloride which are present in the dosage form in
an amount ratio of 2:1 and the controlled release
matrix formulation is prepared by a melt extrusion
process. According to the invention the resulting
controlled release matrix formulation can be used in
the form of multi particulates or the formulations can
be formed into a tablet. The multi particulates or the
tablet can be film coated. The film coat can provide
further controlled release. In preferred embodiments
the film coat does not provide further controlled
release. The invention is further described by means
of an oxycodone hydrochloride/naloxone hydrochloride
with an amount ratio to 2:1, namely 10mg/5mg and
40mg/20mg. It should however be understood that the
following description is illustrative only and should
not be taken in any way as restriction of the
invention.Preparation of the Oxycodone/Naloxone dosage
forms comprising 10mg/5mg and 20mg/40mg oxycodone
hydrochloride and naloxone hydrochloride. EXAMPLE 1
Oxycodone/naloxone dosage form comprising 10 mg
oxycodone hydrochloride and 5 mg naloxone
hydrochloride 1) calculated based on expected moisture
content  qualitative composition: see Table 1EXAMPLE 2
Oxycodone/naloxone dosage form comprising 40 mg
oxycodone hydrochloride and 20 mg naloxone
hydrochloride 2) calculated based on expected moisture
content  qualitative composition: see Table 1TABLE 1:
Qualitative composition of the film coat The above
described dosage forms were prepared by melt
extrusion. Oxycodone hydrochloride and naloxone
hydrochloride are blended with povidone,
ethylcellulose, stearyl alcohol and lactose, the blend
is screened to remove agglomerates and further
blended. The blend is melt extruded utilizing a heated
twin screw extruder, to form strands which are milled
to produce granules. The granules are blended with
talc and magnesium stearate, compressed into capsule
shaped tablets, which are then film coated. TAMPER
TESTS Used Materials 2ml Syringes Injection needles DB
Plastipak(tm) (0,90x40mm) Batch 0502018 100
Sterican(r) Batch 98K29825 10B/Braun Melsungen/Germany
Cotton Lohmann Rauscher Batch 1055314 Rengsdorf,
Germany ACU-Med Pill Crusher EZ-SWALLOW(tm) Pill
Crusher Health Enterprises, Inc. American Medical
Industries North Attleboro, MA 02760, USA Dell Papids,
USA Tablet Mortar Medi-Globe(r) Vertriebs GmbH
Eppstein, Germany Extraction Tests: 1) (Intravenous)
The methods for evaluating the intravenous technique
involved crushing a tablet of Example 1 or 2, followed
by extraction into a small quantity of water. The
resultant solution was then drawn into an insulin
syringe. Crushing the tablets was accomplished by
using different pill crushers and stainless steel
tablespoons. Using a heat extraction procedure the
opioids are extracted from the crushed material. The
procedure required 2ml water, tap water or deionized
water (D-water), a cigarette lighter for heating the
solution on the spoon, cotton to filter the
solution,and insulin syringes to transfer the filtrate
to a flask for analysis. Each experiment was repeated
three times. The quantity of oxycodone and naloxone
extracted from the material was evaluated using an
assay HPLC method with UV detection at 230nm
wavelength. Percent recovery was calculated on the
basis of the total amount of oxycodone and naloxone in
the tablet that was determined at the beginning of the
tests. 2) (simple extraction) To simulate tampering
the product by simple extraction, the dosage form was
crushed (10 tablets or Example 1 or 2/experiment) with
a pill crusher, combined with 100ml of an extraction
solvent (D-water, acidic, basic and 40% ethanol
media), heated to a specified temperature, shaken for
15 minutes and 120 minutes and analysed for
extractability. Each experiment was repeated 3 times.
The quantity of oxycodone and naloxone extracted from
the material was evaluated using an assay HPLC method
with UV detection at 230nm wavelength. Percent
recovery was calculated on the basis of the total
amount of oxycodone and naloxone that was determined
at the beginning of the tests. 3) (additional test) To
simulate the effect of swallowing the intact dosage
form with a hot, non-alcoholic drink, deionized water
(D-water) was heated to 7O0C, the intact tablet of
Example 1 or 2 was added and stirred for 15min. After
cooling to room temperature, the murky solution was
transferred to a flask and measured for its pH. Each
experiment was repeated 3 times. The quantity of
oxycodone and naloxone extracted from the material
(murky solution) was evaluated using an assay HPLC
method with UV detection at 230 nmwavelength. Percent
recovery was calculated on the basis of the total
amount of oxycodone and naloxone that was determined
at the beginning of the tests. The details of the test
procedures are summarized in Table 2 below. TABLE 2
The test results are as follows. Test results
"intravenous" using Example 1Average of 3 replicates
The results are also presented in Figures 1 and 2.
Test results "intravenous" using Example 2Average of 3
replicates The results are also presented in Figures 3
and 4. Test results "simple extraction" using Example
1The results are also presented in Figures 5 to
7.BENZAMIDEAND HETEROARENEDERIVATIVES The present
invention relates to novel benzamide and heteroarene
carboxamide der iva tives, processes for their
preparation, their use as pharmaceuticals and to
pharmaceutical compositions comprising them. More
particularly, the present invention provides in a
first aspect a compound of formula I wherein 



R1 is Ci-C 6alkyl, halo-Ci-C 6alkyl, halo-Ci-C
6alkoxy, C3-C8cycloalkyl, halo-C 3-C8cycloalkyl or
tri-Ci-C alkylsilyl; R2 is hydrogen or a group wherein
R6 and R7 are independently hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3-C - cycloalkyl, OH or
halo-Ci-C alkoxy; R8 and R9 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen, C3-C8
cycloalkyl, OH or halo-Ci-C alkoxy; X is CR12 or N; Y
is CH or N; wherein X and Y are not N at the same
time; R12 is hydrogen, Ci-C alkyl, halo-Ci-C alkyl,
halogen, C3-C8cycloalkyl, OH or halo- Ci-C 6alkoxy;
Hei/ 14. 12.06.R5 is hydrogen, Q-C alkyl, halo-Ci-C
alkyl, halogen, Cs-Cgcycloalkyl, OH or halo- Ci-C
alkoxy; R4 is hydrogen, or is Ci-C alkyl, halo-Ci-C
alkyl, halogen, Cs-Cscycloalkyl, OH or halo- Ci-C
alkoxy when at least one of R3, R5, R10 and R11 is not
hydrogen; A is CR10 or N; B is CR11 or N; D is CR3 or
N; wherein -B=A- and -A=D- are not -N=N-; R3 is
hydrogen, Ci-C 6alkyl, halo-Ci-C 6alkyl, halogen,
C3-C8cycloalkyl, OH or halo- -C alkoxy; R10 is
hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy, when at
least one of R3, R4, R5 and R11 is not hydrogen; R"11
is hydrogen or is Ci-C alkyl, halo-Ci-C alkyl,
halogen, Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy,
when at least two of R3, R4, R5 and R10 are not
hydrogen; wherein at least two of R3, R4, R5, R10 and
R11 are not hydrogen; and n is 1, 2 or 3; and
pharmaceutically acceptable salts thereof. Examples of
Ci-C alkyl include branched and straight-chain
monovalent saturated aliphatic hydrocarbon radicals of
one to six carbon atoms, e.g. methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert. -butyl, the isomeric
pentyls and the isomeric hexyls. Examples of halogen
include fluorine, chlorine, bromine and iodine.
Examples of halo-Ci-C alkyl include Ci-C alkyl groups
as defined above wherein at least one of the hydrogen
atoms of the Ci-C alkyl group is replaced by a halogen
atom, e.g. fluoro or chloro, e.g. trifluoromethyl,
difluoromethyl, fluoromethyl, 1,2,2,2-tetrafluoro-1-
trifluoromethyl-ethyl, pentafluoroethyl and
chlorodifluoromethyl. Examples of halo-Ci-C alkoxy
include alkoxy groups of formula O-Ci-C alkyl wherein
at least one of the hydrogen atoms of the alkoxy group
is replaced by a halogen atom, e.g. fluoro or chloro,
e.g. trifluoromethoxy, difluoromethoxy, fluoromethoxy
and chlorodifluoromethoxy.Examples of Cs-Cscycloalkyl
include saturated carbocyclic groups containing from 3
to 8 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.
Examples of halo-Cs-Cscycloalkyl include
1-fluorocyclobutyl. Examples of tri-Ci-C alkylsilyl
include trimethylsilyl. The term "pharmaceutically
acceptable salts" refers to those salts which retain
the biological effectiveness and properties of the
free bases or free acids, which are not biologically
or otherwise undesirable. The salts are formed with
inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid and
the like, preferably hydrochloric acid, and organic
acids such as acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxylic acid, maleic acid, malonic
acid, salicylic acid, succinic acid, fumaric acid, tar
taric acid, citric acid, benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicylic acid,
N-acetylcystein and the like. In addition these salts
may be prepared from addition of an inorganic base or
an organic base to the free acid. Salts derived from
an inorganic base include, but are not limited to, the
sodium, potassium, lithium, ammonium, calcium,
magnesium salts and the like. Salts derived from
organic bases include, but are not limited to salts of
primary, secondary, and tertiary amines, substituted
amines including naturally occurring substituted
amines, cyclic amines and basic ion exchange resins,
such as isopropylamine, trimethylamine, diethylamine,
triethylamine, tripropylamine, ethanolamine, lysine,
arginine, N-ethylpiperidine, piperidine, polymine
resins and the like. The compound of formula I can
also be present in the form of zwitterions.
Particularly preferred pharmaceutically acceptable
salts of com pounds of formula I are the hydrochloride
salts. The compounds of formula I can also be
solvated, e.g. hydrated. The solvation can be effected
in the course of the manufacturing process or can take
place e.g. as a consequence of hygroscopic properties
of an initially anhydrous compound of formula I
(hydration). The term pharmaceutically acceptable
salts also includes physiologically acceptable sol
vates. "Isomers" are compounds that have identical
molecular formulae but that differ in the nature or
the sequence of bonding of their atoms or in the
arrangement of their atoms in space. Isomers that
differ in the arrangement of their atoms in space are
termed "stereo isomers". Stereoisomers that are not
mirror images of one another are termed
"diastereoisomers", and stereoisomers that are
non-superimposable mirror images are termed
"enantiomers", or sometimes optical isomers. A carbon
atom bonded to four nonidentical substituents is
termed a "chiral center". In one embodiment the
present invention provides a compound of formula I
wherein R1 is Ci-C6alkyl, halo-Ci-C 6alkyl,
C3-C8cycloalkyl, halo-C 3-C8cycloalkyl or tri-Ci-C
6alkylsilyl. In another embodiment the present
invention provides a compound of formula I wherein R1
is Ci-C alkyl. In still another embodiment the present
invention provides a compound of formula I wherein R1
is butyl. In still another embodiment the present
invention provides a compound of formula I wherein R1
is tert-butyl. In one embodiment the present invention
provides a compound of formula I wherein R2 is
hydrogen. In another embodiment the present invention
provides a compound of formula I wherein R2 is a group
(a). In another embodiment the present invention
provides a compound of formula I wherein R2 is a group
(a) wherein R6 and R7 are independently halo-Ci-C
alkyl or halogen. In still another embodiment the
present invention provides a compound of formula I
wherein R2 is a group (a) wherein R6 halo-Ci-C alkyl
and R7 is halogen. In still another embodiment the
present invention provides a compound of formula I
wherein R2 is a group (a) wherein R6 is CF and R7 is
Cl. In another embodiment the present invention
provides a compound of formula I wherein R2 is a group
(b). In another embodiment the present invention
provides a compound of formula I wherein R2 is a group
(b) wherein R8 and R9 are independently hydrogen,
halo- Ci-C alkyl, halogen, C3-C8cycloalkyl or
halo-Ci-C alkoxy. In still another embodiment the
present invention provides a compound of formula I
wherein R2 is a group (b) wherein R8 and R9 are
independently hydrogen, CF3, Cl, F, cyclopropyl or
OCF3. In still another embodiment the present
invention provides a compound of formula I wherein R2
is a group (b) wherein R8 is hydrogen, CF3, Cl, F,
cyclopropyl or OCF3. In another embodiment the present
invention provides a compound of formula I wherein R2
is a group (b) wherein R8 and R9 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
C3-C8cycloalkyl or halo-Ci-C alkoxy. In still another
embodiment the present invention provides a compound
of formula I wherein R2 is a group (b) wherein R8 and
R9 are independently hydro gen, CH2CH3, (CHi) 2CH3,
CH(CH 3)2, CF3, Br, Cl, F, cyclopropyl or OCF3. In
still another embodiment the present invention
provides a compound of formula I wherein R2 is a group
(b) wherein R8 is hydrogen, CH2CH3, (CH2)2CH3, CH(CH
3)2, CF3, Br, Cl, F, cyclopropyl or OCF3. In still
another embodiment the present invention provides a
compound of formula I wherein R2 is a group (b)
wherein R9 is hydrogen, Cl or F. In still another em
bodiment the present invention provides a compound of
formula I wherein R2 is a group (b) wherein R9 is
hydrogen or F. In another embodiment the present
invention provides a compound of formula I wherein R2
is a group (b) wherein X is CR12 . In still another
embodiment the present invention pro vides a compound
of formula I wherein R2 is a group (b) wherein X is
CR12 wherein R12 is hydrogen, Ci-C alkyl, halo-Ci-C
alkyl, halogen or halo-Ci-C alkoxy. In still another
em bodiment the present invention provides a compound
of formula I wherein R2 is a group (b) wherein X is
CR12 wherein R12 is hydrogen, Ci-C alkyl, halo-Ci-C
alkyl or halogen. In still another embodiment the
present invention provides a compound of formula I
wherein R2 is a group (b) wherein X is CR12 wherein
R12 is hydrogen or halogen. In still another 



embodiment the present invention provides a compound
of formula I wherein R2 is a group (b) wherein X is
CR12 wherein R12 is hydrogen, Cl or F. In still
another embodiment the present invention provides a
compound of formula I wherein R2 is a group (b)
wherein X is CR12 wherein R12 is hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl or halo-Ci-C
alkoxy. In still another embodiment the present
invention provides a com pound of formula I wherein R2
is a group (b) wherein X is CR12 wherein R12 is
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen or
Cs-Cscycloalkyl. In still another embodiment the
present invention provides a compound of formula I
wherein R2 is a group (b) wherein X is CR12 wherein
R12 is hydrogen, halogen or Cs-Cscycloalkyl. In still
another embodiment the present invention provides a
compound of formula I wherein R2 is a group (b)
wherein X is CR12 wherein R12 is hydrogen, Cl, F or
cyclopropyl. In another embodiment the present
invention provides a compound of formula I wherein R2
is a group (b) wherein X is or N and Yis CH. In
another embodiment the present invention provides a
compound of formula I wherein R2 is a group (b)
wherein Yis CH. In another embodiment the present
invention provides a compound of formula I wherein R2
is a group (b) wherein Yis N and X is CR12 . In
another embodiment the present invention provides a
compound of formula I wherein A is CR10 . In still
another embodiment the present invention provides a
compound of formula I wherein A is CR10 wherein R10 is
hydrogen, or is halo-Ci-C alkyl,
halogen,C3-C8cycloalkyl or OH, when at least one of
R3, R4, R5 and R11 is not hydrogen. In still another
embodiment the present invention provides a compound
of formula I wherein A is CR10 wherein R10 is
halo-Ci-C 6alkyl or halogen, when at least one of R3,
R4, R5 and R11 is not hydrogen. In still another
embodiment the present invention provides a compound
of formula I wherein A is CR10 wherein R10 is CF3 or
Cl, when at least one of R3, R4, R5 and R11 is not
hydrogen. In another embodiment the present invention
provides a compound of formula I wherein A is N and B
and D are not N. In another embodiment the present
invention provides a compound of formula I wherein B
is CR11. In another embodiment the present invention
provides a compound of formula I wherein B is CR11
wherein R11 is hydrogen or is halogen, when at least
two of R3, R4, R5 and R10 are not hydrogen. In another
embodiment the present invention provides a com pound
of formula I wherein B is CR11 wherein R11 is hydrogen
or is F or Cl, when at least two of R3, R4, R5 and R10
are not hydrogen. In still another embodiment the
present invention provides a compound of formula I
wherein B is CR11 wherein R11 is hydrogen. In another
embodiment the present invention provides a compound
of formula I wherein B is N and A is not N. In another
embodiment the present invention provides a compound
of formula I wherein D is CR3. In still another
embodiment the present invention provides a compound
of formula I wherein D is CR3 wherein R3 is hydrogen.
In another embodiment the present invention provides a
compound of formula I wherein D is N. In another
embodiment the present invention provides a compound
of formula I wherein R5 is hydrogen, halo-Ci-C alkyl,
halogen or OH. In still another embodiment the present
invention provides a compound of formula I wherein R5
is hydrogen, halo-Ci-C alkyl or halogen. In still
another embodiment the present invention provides a
compound of formula I wherein R5 is hydrogen or
halogen. In still another embodiment the present in
vention provides a compound of formula I wherein R5 is
hydrogen or F. In another embodiment the present
invention provides a compound of formula I wherein R4
is hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl or
halogen when at least one of R3, R5, R10 and R11 is
not hydrogen. In still another embodiment the present
invention provides acompound of formula I wherein R4
is halo-Ci-C alkyl or halogen and at least one of R3,
R5, R10 and R11 is not hydrogen. In still another
embodiment the present invention provides a compound
of formula I wherein R4 is CF3 or Cl and at least one
of R3, R5, R10 and R11 is not hydrogen. In still
another embodiment the present invention provides a
compound of formula I wherein R4 is Ci-C alkyl,
halo-Ci-C alkyl or halogen and at least one of R3, R5,
R10 and R11 is not hydrogen. In still another
embodiment the present invention provides a compound
of formula I wherein R4 is CH2CH3, CF3 or Cl and at
least one of R3, R5, R10 and R11 is not hydrogen. The
present invention provides compounds of formula I
wherein at least two of R3, R4, R5, R10 and R11 are
not hydrogen. In another embodiment the present
invention provides a compound of formula I wherein n
is 1. In one embodiment the present invention provides
a compound of formula I wherein R1 is Ci-C 6alkyl,
halo-Ci-C 6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl,
halo-C 3-C8cycloalkyl or tri-Ci-C 6alkylsilyl; R2 is
hydrogen; R5 is hydrogen, Q-C alkyl, halo-Ci-C alkyl,
halogen, Cs-Cgcycloalkyl, OH or halo- Ci-C alkoxy;
R-.4 is hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl,
halogen, Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy when
at least one of R3, R5, R10 and R11 is not hydrogen; A
is CR10 or N; B is CR11 or N; D is CR3 or N; wherein
-B=A- and -A=D- are not -N=N-; R3 is hydrogen, Ci-C
6alkyl, halo-Ci-C 6alkyl, halogen, C3-C8cycloalkyl, OH
or halo- Ci-C alkoxy; R10 is hydrogen, or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C alkoxy, when at least one of R3, R4, R5
and R11 is not hydrogen; R"11 is hydrogen or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C 6alkoxy, when at least two of R3, R4, R5
and R10 are not hydrogen; wherein at least two of R3,
R4, R5, R10 and R11 are not hydrogen; and n is 1, 2 or
3; and pharmaceutically acceptable salts thereof.In
one embodiment the present invention provides a
compound of formula I wherein R1 is Ci-C 6alkyl,
halo-Ci-C 6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl,
halo-C 3-C8cycloalkyl or tri-Ci-C alkylsilyl; R2 is a
group R6 - \ (a) wherein R6 and R7 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
C3-C8cycloalkyl, OH or halo-Ci-C alkoxy; R5 is
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cgcycloalkyl, OH or halo- Ci-C alkoxy; R4 is
hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
C3-C8cycloalkyl, OH or halo- Ci-C alkoxy when at least
one of R3, R5, R10 and R11 is not hydrogen; A is CR10
or N; B is CR11 or N; D is CR3 or N; wherein -B=A- and
-A=D- are not -N=N-; R3 is hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, Cs-Cgcycloalkyl, OH or halo-
Ci-C alkoxy; R10 is hydrogen, or is Ci-C alkyl,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH or halo-
Ci-C alkoxy, when at least one of R3, R4, R5 and R11
is not hydrogen; R11 is hydrogen or is Ci-C 6alkyl,
halo-Ci-C 6alkyl, halogen, C3-C8cycloalkyl, OH or
halo- Ci-C alkoxy, when at least two of R3, R4, R5 and
R10 are not hydrogen; wherein at least two of R3, R4,
R5, R10 and R11 are not hydrogen; and n is 1, 2 or 3;
and pharmaceutically acceptable salts thereof. In one
embodiment the present invention provides a compound
of formula I wherein R1 is Ci-C 6alkyl, halo-Ci-C
6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl, halo-C
3-C8cycloalkyl or tri-Ci-C 6alkylsilyl; R2 is a
groupwherein R8 and R9 are independently hydrogen,
Ci-C alkyl, halo-Ci-C alkyl, halogen, C3-C -
cycloalkyl, OH or halo-Ci-C alkoxy; X is CR12 or N; Y
is CH or N; 



wherein X and Yare not N at the same time; R12 is
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
C3-C8cycloalkyl, OH or halo- Ci-C alkoxy; R5 is
hydrogen, Ci-C 6alkyl, halo-Ci-C 6alkyl, halogen,
C3-C8cycloalkyl, OH or halo- Ci-C alkoxy; R4 is
hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
C3-C8cycloalkyl, OH or halo- Ci-C alkoxy when at least
one of R3, R5, R10 and R11 is not hydrogen; A is CR10
or N; B is CR11 or N; D is CR3 or N; wherein -B=A- and
-A=D- are not -N=N-; R3 is hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3-C8cycloalkyl, OH or halo-
Ci-C alkoxy; R10 is hydrogen, or is Ci-C alkyl,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH or halo-
Ci-C alkoxy, when at least one of R3, R4, R5 and R11
is not hydrogen; R11 is hydrogen or is Ci-C alkyl,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH or halo-
Ci-C alkoxy, when at least two of R3, R4, R5 and R10
are not hydrogen; wherein at least two of R3, R4, R5,
R10 and R11 are not hydrogen; and n is 1, 2 or 3; and
pharmaceutically acceptable salts thereof. In one
embodiment the present invention provides a compound
of formula I wherein R1 is Ci-C 6alkyl, halo-Ci-C
6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl, halo-C
3-C8cycloalkyl or tri-Ci-C 6alkylsilyl; R2 is hydrogen
or a groupwherein R6 and R7 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen, C
-Cscycloalkyl, OH or halo-Ci-C alkoxy; R8 and R9 are
independently hydrogen, Ci-C alkyl, halo-Ci-C alkyl,
halogen, C3-Cscycloalkyl, OH or halo-Ci-C alkoxy; X is
CR12 or N; Y is CH or N; wherein X and Yare not N at
the same time; R12 is hydrogen, Ci-C 6alkyl, halo-Ci-C
6alkyl, halogen, C3-C8cycloalkyl, OH or halo- Ci-C
alkoxy; R5 is hydrogen, Q-C alkyl, halo-Ci-C alkyl,
halogen, Cs-Cgcycloalkyl, OH or halo- Ci-C alkoxy;
R-.4 is hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl,
halogen, Q-Cscycloalkyl, OH or halo- Ci-C alkoxy when
at least one of R3, R5, R10 and R11 is not hydrogen; A
is CR10 ; B is CR11 or N; D is CR3 or N; R3 is
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C 6alkoxy; R10 is
hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy, when at
least one of R3, R4, R5 and R11 is not hydrogen; R11
is hydrogen or is Ci-C alkyl, halo-Ci-C alkyl,
halogen, Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy,
when at least two of R3, R4, R5 and R10 are not
hydrogen; wherein at least two of R3, R4, R5, R10 and
R11 are not hydrogen; and n is 1, 2 or 3; and
pharmaceutically acceptable salts thereof. In one
embodiment the present invention provides a compound
of formula I wherein R1 is Ci-C 6alkyl, halo-Ci-C
6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl, halo-C
3-C8cycloalkyl or tri-Ci-C alkylsilyl;R2 is hydrogen
or a group wherein R6 and R7 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen, C3-C -
cycloalkyl, OH or halo-Ci-C alkoxy; R8 and R9 are
independently hydrogen, Ci-C alkyl, halo-Ci-C alkyl,
halogen, C3-C8- cycloalkyl, OH or halo-Ci-C alkoxy; X
is CR12 or N; Y is CH or N; wherein X and Yare not N
at the same time; R12 is hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3-C8cycloalkyl, OH or halo-
Ci-C alkoxy; R5 is hydrogen, Q-C alkyl, halo-Ci-C
alkyl, halogen, C3-C8cycloalkyl, OH or halo- Ci-C
alkoxy; R4 is hydrogen, or is Ci-C alkyl, halo-Ci-C
alkyl, halogen, Cs-Cscycloalkyl, OH or halo- Ci-C
alkoxy when at least one of R3, R5 and R11 is not
hydrogen; A is N; B is CR11; D is CR3; R3 is hydrogen,
Ci-C 6alkyl, halo-Ci-C 6alkyl, halogen,
C3-C8cycloalkyl, OH or halo- Ci-C alkoxy; R11 is
hydrogen or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy, when at
least two of R3, R4, R5 and R10 are not hydrogen;
wherein at least two of R3, R4, R5, R10 and R11 are
not hydrogen; and n is 1, 2 or 3; and pharmaceutically
acceptable salts thereof. In one embodiment the
present invention provides a compound of formula I
wherein R1 is Ci-C 6alkyl, halo-Ci-C 6alkyl, halo-Ci-C
6alkoxy, C3-C8cycloalkyl, halo-C 3-C8cycloalkyl or
tri-Ci-C 6alkylsilyl; R2 is hydrogen or a groupwherein
R6 and R7 are independently hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3-C8- cycloalkyl, OH or
halo-Ci-C alkoxy; R8 and R9 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen, C3-C8-
cycloalkyl, OH or halo-Ci-C alkoxy; X is CR12 or N; Y
is CH or N; wherein X and Yare not N at the same time;
R12 is hydrogen, Ci-C 6alkyl, halo-Ci-C 6alkyl,
halogen, C3-C8cycloalkyl, OH or halo- Ci-C alkoxy; R5
is hydrogen, Q-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cgcycloalkyl, OH or halo- Ci-C alkoxy; R-.4 is
hydrogen, or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy when at least
one of R3, R5, R10 and R11 is not hydrogen; A is CR10
; B is CR11 or N; D is CR3; R3 is hydrogen, Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo-Ci- C6alkoxy; R10 is hydrogen, or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C alkoxy, when at least one of R3, R4, R5
and R11 is not hydrogen; R11 is hydrogen or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C alkoxy, when at least two of R3, R4, R5
and R10 are not hydrogen; wherein at least two of R3,
R4, R5, R10 and R11 are not hydrogen; and n is 1, 2 or
3; and pharmaceutically acceptable salts thereof. In
one embodiment the present invention provides a
compound of formula I wherein R1 is Ci-C 6alkyl; R2 is
a groupwherein R8 and R9 are independently hydrogen,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl or halo-Ci-C
alkoxy; X is CR12 ; Y is CH; 



R12 is hydrogen or halogen; R5 is hydrogen or halogen;
R4 is halo-Ci-C alkyl or halogen ; A is CR10 ; B is
CR11 or N; D is CR3; R3 is hydrogen; R10 is halo-Ci-C
6alkyl or halogen; R11 is hydrogen; and n is 1, 2 or
3; and pharmaceutically acceptable salts thereof. In
one embodiment the present invention provides a
compound of formula I wherein R1 is Ci-C6alkyl; R2 is
a group wherein R8 and R9 are independently hydrogen,
halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl or halo-Ci-C
alkoxy; X is CR12 ; Y is CH; R12 is hydrogen, halogen
or Cs-Cscycloalkyl; R5 is hydrogen or halogen;R4 is
Ci-C 6alkyl, halo-Ci-C 6alkyl or halogen; A is CR10 ;
B is CR11 or N; D is CR3; R3 is hydrogen; R10 is
halo-Ci-C 6alkyl or halogen; R11 is hydrogen; and n is
1, 2 or 3; and pharmaceutically acceptable salts
thereof. In addition to the foregoing the present
invention also provides a process for the produc tion
of a compound of formula I wherein R1 is Ci-C 6alkyl,
halo-Ci-C 6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl,
halo-C 3-C8cycloalkyl or tri-Ci-C alkylsilyl; R2 is
hydrogen or a group wherein R6 and R7 are
independently hydrogen, Ci-C alkyl, halo-Ci-C alkyl,
halogen, C3- Cscycloalkyl, OH or halo-Ci-C alkoxy; R8
and R9 are independently hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3- Cscycloalkyl, OH or
halo-Ci-C alkoxy; X is CR12 or N; Y is CH or N;wherein
X and Yare not N at the same time; R12 is hydrogen,
Ci-C alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl,
OH or halo- Ci-C alkoxy; R3 and R5 are independently
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen, C3-
Cecycloalkyl, OH or halo-Ci-C alkoxy; R4 is hydrogen,
or is Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy when at least
one of R3, R5, R10 and R11 is not hydrogen; A is CR10
or N; B is CR11 or N; D is CR3 or N; wherein -B=A- and
-A=D- are not -N=N-; R10 is hydrogen, or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C alkoxy, when at least one of R3, R4, R5
and R11 is not hydrogen; R11 is hydrogen or is Ci-C
alkyl, halo-Ci-C alkyl, halogen, Cs-Cscycloalkyl, OH
or halo- Ci-C alkoxy, when at least two of R3, R4, R5
and R10 are not hydrogen; wherein at least two of R3,
R4, R5, R10 and R11 are not hydrogen; and n is 1, 2 or
3; which process comprises reacting an acid
derivative, a compound of formula II wherein R4, R5,
A, B and D have the above meanings and W is hydroxy,
0Ii, ONa, OK or halogen, e.g. Cl, with a secondary
amine derivative, a compound of formula III wherein
R1, R2 and n have the above meanings. If carboxylic
acids (W=OH) or carboxylate salts (W=OIi, ONa, OK) of
formula II are used in this process, standard peptide
coupling reagents can be applied to activate the acid
prior to the coupling reaction. Typically, the acid
derivative II (R=OH, 0Ii, ONa, OK) is mixedwith a
coupling reagent such as EDC or EDC HCl, DCC, HBTU or
TBTU in an inert solvent such as
N,N-dimethylformamide, dimethylacetamide (DMA) or
dichloromethane (DCM) together with the appropriate
secondary amine derivative III. Optionally a base
(e.g. iV,iV-diisopropylethylamine, triethylamine,
iV-methyl morpholine) and/or 1- hydroxybenzotriazole
(HOBT) can be added. The reaction mixture is stirred
for 1 to 24 h at a temperature of about -3O0C to about
7O0C (e.g. ambient temperature). Alternatively, acid
chlorides (W=Cl) can be reacted with secondary amine
derivatives III to obtain formula (I) compounds, using
standard protocols. Acid derivatives of formula II are
commercially available or can be prepared as described
in the example section. Secondary amines of the
general formula III can be synthesized by standard
methods. They may be synthesized as outlined below.
Compounds of formula III wherein R1 is Ci-C6alkyl,
halo-Ci-C 6alkyl, halo-Ci-C 6alkoxy, C3-C8cycloalkyl,
halo-C 3- Cecycloalkyl or tri-Ci-C alkylsilyl; R2 is
hydrogen or a group wherein R6 and R7 are
independently hydrogen, Ci-C alkyl, halo-Ci-C alkyl,
halogen, C3- Cscycloalkyl, OH or halo-Ci-C alkoxy; R8
and R9 are independently hydrogen, Ci-C alkyl,
halo-Ci-C alkyl, halogen, C3- Cecycloalkyl, OH or
halo-Ci-C alkoxy; X iiss CCRR1122 oorr NN; Y is CH or
N;wherein X and Yare not N at the same time; R12 is
hydrogen, Ci-C alkyl, halo-Ci-C alkyl, halogen,
Cs-Cscycloalkyl, OH or halo- Ci-C alkoxy; and n is 1,
2 or 3; may be prepared by reductive amination of a
benzaldehyde derivative, a compound of formula IV
wherein R1 is as defined above, with an amine, a
compound of formula V wherein R and n are as defined
above. The necessary starting amines and aldehydes are
commercially available or are synthesized using
standard methods as e.g. described in the example
section. Secondary amines III may alternatively be
synthesized from amide derivatives, compounds of
formula VII wherein R1, R2 and n are as defined above.
Amide derivatives, compounds of formula VII are
available by the coupling of benzoic acid derivatives,
compounds of formula VI (VI)wherein R1 is as defined
above, with a compound of formula V. The necessary
starting benzoic acids are commercially available or
may be synthesized using standard methods as e.g.
described in the example section. The following
abbreviations are used: RT: room temperature; THF:
tetrahydrofuran; DMF: N,N-dimethylformamide; DCM:
dichloromethane In general, the nomenclature used in
this Application is based on AUTONOM(tm) v.4.0, a
Beilstein Institute computerized system for the
generation of IUPAC systematic nomen clature. 



Aldehydes (Acids) (Compounds of formula IV and VI):
Example Sl-A: Preparation of 4-cyclopropyl
benzaldehyde: To a solution of
l-bromo-4-cyclopropylbenzene [synthesized in analogy
to a procedure described in J.Org.Chem. 1976, 41,
2262-2266] (1.58 g, 8.04 mmol) in THF at -780C was
added n-BuIi (5.08 ml, 1.6M solution in hexane, 8.11
mmol) and the reaction mixture was stirred at -780C
for 10 min. DMF (1.25 ml, 16.08 mmol) was then added
and the reaction mixture was stirred at -780C for 15
min. The reaction mixture was then warmed to O0C
slowly (over 2h) and stirred at O0C for Ih. The
reaction was quenched with sat. NH Cl (aq) solution
and the aqueous phase was extracted with ether. The
organic layer was washed with brine, dried (MgSO ),
filtered and concentrated in vacuo to give a residue
which was purified by flash column chromatography (1:9
diethyl ether/pentane) to give 4-cyclopropyl
benzaldehyde (1.10 g, 94%) as a colourless oil. m NMR
(CDCl3, 300 MHz): d 9.94 (s, IH), 7.76 (d, J=8.5 Hz,
2H), 7.19 (d, J=8.5 Hz, 2H), 1.97 (m, IH), 1.13-1.06
(m, 2H), 0.84-0.78 (m, 2H). Example S2-A: Preparation
of 4-cyclobutyl benzaldehyde: a) Preparation of
l-(4-bromophenyl)-cyclobutanol: To a solution of 1,
4-dibromobenzene (1.00 g, 4.24 mmol) at -780C in ether
(20 ml) was added -BuIi (2.65 ml, 1.6 M solution in
hexane, 4.24 mmol) and the reaction mixture was
stirred at -780C for 30 min. Cyclobutanone (348 ml,
4.66 mmol) was then added and the reaction mixture was
stirred at -780C for 15 min. The reaction mixture was
then slowly (over 2h) warmed to O0C. and stirred for a
further Ih. Water was added followed by sat.NH Cl and
the reaction mixture was extracted with ether. The
organic layer was washed with brine, dried (MgSO ),
filtered and concentrated in vacuo to give a residue
which was purified by flash column chromatography (1:4
ether/pentane) to give l-(4-bromophenyl)- cyclobutanol
(330 mg, 34%) as a colourless oil. m NMR (CDCl3, 300
MHz): d 7.50 (d, J=8.5 Hz, 2H), 7.38 (d, J=8.5 Hz,
2H), 2.57-2.48 (m, 2H), 2.41-2.31 (m, 2H), 2.02 (m,
IH), 1.69 (m, IH). b) Preparation of
l-bromo-4-cyclobutyl-benzene: To a solution of 1.37 g
of l-(4-bromophenyl)-cyclobutanol (6 mmol) in 15 ml
DCM were added 1.15 ml of triethylsilane (7.2 mmol)
and the mixture was cooled to -780C. Then 1.15 ml of
boron trifluoride diethyl etherate complex were added
and the reaction mixture was warmed to -4O0C and
stirred for 8 h . The reaction was then quenched by
addition of 10% aqueous KHCO3 and the mixture was
extracted three times with DCM. The combined extracts
were washed with brine, dried with magnesium sulfate
and concentrated. The r e maining residue was purified
by column chromatography (silica gel; cyclohexane) to
give 0.84 g (66%) of l-bromo-4-cyclobutyl-benzene as a
colorless liquid. m NMR (CDCl3, 300 MHz): d 1.85 (m,
IH), 1.92-2.18 (m, 3H), 2.33 (m, 2H), 3.49 (quint,
J=8.5 Hz, IH), 7.08 (d, J=8.5 Hz, 2H), 7.40 (d, J=8.5
Hz, 2H). c) Preparation of 4-cyclobutyl-benzaldehyde:
The title compound was synthesized in analogy to
4-cyclopropyl benzaldehyde (described in example Sl-A)
using 830 mg of l-bromo-4-cyclobutyl-benzene (3.93
mmol), 2.7 ml of a 1.6 molar solution of n-BuIi in
hexane (4.32 mmol) and 605 ml of DMF (7.86 mmol). The
isolated residue was purified by flash column
chromatography (5:95 EtOAc/cyclohexane) to give 422 mg
of 4-cyclobutyl-benzaldehyde (67%) as a colourless
liquid. m NMR (CDCl3, 300 MHz): d 1.89 (m, IH),
1.97-2.26 (m, 3H), 2.40 (m, 2H), 3.63 (quint, J=8.5
Hz, IH), 7.36 (d, J=8.0 Hz, 2H), 7.81 (d, J=8.0 Hz,
2H), 9.97 (s, IH). Example S3-A: Preparation of
4-(l-fluoro-cyclobutyl)-benzaldehyde: a) Preparation
of l-bromo-4-(l-fluoro-cyclobutyl)-benzene: To a
solution of 5.66 g of l-(4-bromophenyl)-cyclobutanol
(24.92 mmol, described in example S2-A) in 70 ml DCM
were added 4.23 g of (diethylamino)sulfur trifluoride
(95%, 24.92 mmol) at O0C. The reaction mixture was
stirred at O0C for 35 min, then sat. NaHCO 3- solution
was added and the resulting mixture was extracted with
DCM. The combined organic extracts were washed with
brine, dried (MgSO4), filtered, and concentrated in
vacuo to give a residue which was purified by flash
column chromatography (100% pentane) to give
l-bromo-4-(l-fluoro-cyclobutyl)-benzene (3.66 g, 64%)
as a colourless liquid. b) Preparation of
4-(l-fluoro-cyclobutyl)-benzaldehyde: The title
compound was synthesized in analogy to 4-cyclopropyl
benzaldehyde (described in example Sl-A) using 1.64 g
of l-bromo-4-(l-fluoro-cyclobutyl)-benzene (7.16
mmol), 4.92 ml of a 1.6 molar solution of n-BuIi in
hexane (7.87 mmol) and 1.1 ml of DMF (14.32 mmol).
4-(l-Fluoro-cyclobutyl)-benzaldehyde was isolated as
crude product as a light yellow liquid (1.23 g, 96%).
1H NMR (CDCl3, 300 MHz): d 1.84 (m, IH), 2.15 (m, IH),
2.49-2.81 (m, 5H), 7.63 (d, J=8 Hz, 2H), 7.92 (d, J=8
Hz, 2H), 10.03 (s, IH). Example S4-A: Preparation of
4-(l,2,2,2-tetrafluoro-l-trifluoromethyl-ethyl)-
benzaldehyde Asolution of 3.5 g of
4-(heptafluoroisopropyl) -toluene (13.4 mmol) in lOO
ml tetrachloromethane was heated to reflux. Then 2.63
g of N-bromosuccinimide (14.8 mmol) and 326 mg of
dibenzoyl peroxide ( 1.34 mmol) were added in small
portions. After 5 h the mixture was cooled to O0C,
filtered and the solvent was evaporated. The remaining
residue was dissolved in 15 ml ethanol and was added
to a suspension that had been prepared by addition of
2-nitropropane (1.4 ml, 15.5 mmol) to a solution of
340 mg sodium (14.8 mmol) in ethanol. This mixture was
stirred for 3 days. Then it was filtered, the solvent
was removed and the remaining residue was dissolved in
EtOAc and washed with 1N sodium hydroxide solution, 1N
HCl solution, saturated NaHCO solution and with brine.
The EtOAc layer was then dried with magnesium sulfate,
filtered and concentrated. Purification of the residue
(silica gel; c-hexane/EtO Ac 10:1) gave 1.1 g (30%) of
4-(1,2,2,2-tetrafluorol-
trifluoromethyl-ethyl)-benzaldehyde as a light yellow
oil. 1 -NMR (CDCl3, 300 MHz: d 7.82 (d, J=8 Hz, 2H),
8.03 (d, J=8 Hz, 2H), 10.11 (s, IH). Example S5-A:
Preparation of 4-pentafluoroethyl-benzoic acid a)
Preparation of 4-pentafluoroethyl-benzonitrile: A
mixture of 4-iodobenzonitrile (10.0 g, 43.7 mmol),
sodium pentafluoroproprionate (15.4 g, 82.9 mmol), and
copper(I) iodide (16.6 g, 87.3 mmol), DMF (160 mL),
and toluene (60 mL) was heated at 16O0C for 16 h ,
allowing most of the toluene to distil off. After
cooling, ethyl acetate (200 mL) was added, and the
mixture was filtered through diatomaceous earth, and
the filtrate was partitioned between ethyl
acetate/heptane andwater. The organic layer was washed
with brine, dried (MgSO ), and evaporated. Chro
matography (SiO , heptane-ethyl acetate gradient)
afforded the title compound (5.05 g 52%). Yellow oil,
MS (EI) 221.1 (M+) . b) Preparation of
4-pentafluoroethyl-benzoic acid A mixture of
4-pentafluoroethyl-benzonitrile (2.98 g, 13.5 mmol)
and potassium hydroxide (3.03 g, 54.0 mmol) in water
(40 mL) and ethanol (20 mL) was heated at reflux for
16 h . After cooling, the solution was partitioned
between 1M aq. hydrochloric acid solution and ethyl
acetate. The organic layer was washed with brine,
dried (MgSO ), and evaporated. Chromatography (SiO2,
heptane-ethyl acetate gradient) produced the title
compound (2.76 g, 85%) . White solid, MS (ISP) 238.9
(M-H) . Example S6-A: Preparation of
4-trimethylsilanyl-benzaldehyde
l-Bromo-4-(trimethylsilyl)benzene (1.15 g, 5 mmol) was
dissolved in THF (30 ml) and cooled to -780C. Under
argon a 1.6 M solution of n-butyl lithium in hexane
(3.13 ml, 5 mmol) was added dropwise keeping the
temperature below -7O0C. The clear colorless solution
was stirred at -780C for 15 min and DMF (1.156 ml, 15
mmol) was added quickly. The reaction temperature
increased to -680C. The reaction was stirred for
additional 15 min at -780C, quenched with IN aqueous
hydrogen chloride solution and extracted twice with
diethyl ether. The combined organic layers were washed
twice with water and once with saturated aqueous
sodium chloride solution, dried over sodium sulfate,
filtered and the solvent was evaporated to leave the
product as a colorless oil (920 mg, 100 %). The
product was pure enough to be used directly in the
next step. MS (ISP) 179.2 (M+H +) . m NMR (CDCl3,
300MHz): d 10.02 (s, IH) 7.84 (d, 2H), 7.69 (d, 2H),
0.31 (s, 9H).Example S7-A: Preparation of
4-(l,l-dimethylpropyl)-benzaldehyde The title compound
was synthesized in analogy to example Sl-Ausing
l-bromo-4-(l,ldimethylpropyl) -benzene (synthesized in
analogy to a procedure described in J.Chem. Res.
Miniprint., 1997, 12, 2701-2733) (250mg, l.lOmmol),
nBulA (825ml, 1.6M solution in hexane, 1.32mmol) and
DMF (427ml, 5.50mmol). The isolated residue was
purified by flash column chromatography (1:9
etheppentane) to give
4-(l,l-dimethylpropyl)-benzaldehyde (175mg, 90%) as a
colourless oil. 1 NMR (CDCl3, 300MHz): 9.99 (s, IH),
7.82 (d, J=8.5Hz, 2H), 7.50 (d, J=8.5Hz, 2H), 1.69 (q,
J=7.5Hz, 2H), 1.32 (s, 6H), 0.68 (t, J=7.5Hz, 3H).
Primary amines (Compounds of formula V): Example Sl-B:
Preparation of
2-(3-fluoro-5-trifluoromethyl-phenyl)-ethylamine
hydrochloride 5.45 g of
(3-fluoro-5-trifluoromethyl-phenyl)-acetonitrile (26.3
mmol) were dissolved in 



45 ml THF and cooled down to O0C under nitrogen. 138
ml borane-tetrahydrofuran complex IM ( 138 mmol) were
then added dropwise over 20 min by keeping the
temperature between 0-20C. After addition the reaction
mixture was stirred at RT for additional 45 min, and
refluxed for 17 h . The reaction mixture is then
cooled down to O0C and treated between 2 and 50C with
33 ml methanol over a period of 45 min. After 1hour
refluxing the reaction mixture is concentrated, the
residue dissolved in DCM and the amine extrated twice
with IN aqueous HCl. The combined aqueous phases are
then treated with concen trated NaOH to adjust the pH
to 12, and then extrated twice with DCM. The combined
organic phases were then washed with water, dried over
magnesium sulfate, filtered and concentrated in vacuo
leading to 4.44 g colorless oil. This was dissolved in
100 ml diethylether, treated with 9 ml 2.6N HCl in
diethylether, stirred at RT for additional 30 min,
filtered and dried under high vacuo, leading to 4.6 g
white solid (72 %) .MS (ISP) 207. 1 (M+H) +. Example
S2-B: Preparation of
2-(4-chloro-3-trifluoromethyl-phenyl)-ethylamine
hydrochloride a) Preparation of
(4-chloro-3-trifluoromethyl-phenyl)-acetonitrile: 3.94
g of 4-bromomethyl-l-chloro-2-trifluoromethyl-benzene
(14.4 mmol) and 1.06 g sodium cyanide (21.6 mmol) were
suspended in 12 ml DMSO under argon and stirringand
heated to 5O0C for 1 h . The reaction mixture was then
poured on water/ice and ex tracted four times with
DCM. The combined organic phases were washed with
water, dried with magnesium sulfate, filtered and
concentrated in vacuo, leading to 3.188 g of (4-
chloro-3-trifluoromethyl-phenyl)-acetonitrile as a
dark red oil, which was directly used in the next
step. b) Preparation of
2-(4-chloro-3-trifluoromethyl-phenyl)-ethylamine
hydrochloride: The title compound was synthesized in
analogy to 2-(3-fluoro-5-trifluoromethyl-phenyl)-
ethylamine hydrochloride (described in example Sl-B)
from 3.188 g of crude (4-chloro-3-
trifluoromethyl-phenyl)-acetonitrile (14.5 mmol) and
76 ml of a IM borane-THF complex solution in THF (76
mmol). The product was obtained as a white solid (1.52
g, 40%). MS (ISP) 224.1 (M+H) +. Example S3-B:
Preparation of 2-(4-chloro-3-fluoro-phenyl)-ethylamine
(S3-B1) a) Preparation of
l-chloro-2-fluoro-4-(2-nitro-vinyl)-benzene:
4-Chloro-3-fluorobenzaldehyde (13g, 82mmol) and
ammonium acetate (14.6g, 189mmol) were dissolved in
acetic acid (150ml) and nitromethane (12.6ml, 234mmol)
was added. The solution was heated to reflux for 1.5h.
After cooling to RT water (120ml) was added. A solid
precipitated. The reaction was extracted three times
with methylene chloride. The combined organic layers
were washed with water and sat. aq. NaCl solution,
dried over magnesium sulfate, filtered and the solvent
was removed in vacuo. The residue was purified by
flash column chromatography (Ethyl
acetate/cyclohexane: 1/4) . The crude product was
suspended in heptane, filtered and dried to yield
l-chloro-2-fluoro-4-(2-nitro-vinyl)- benzene (10.9g,
66%) as a light yellow solid. m NMR (CDCl 3, 300MHz):
d 7.29 (d, J=7.8 Hz, IH), 7.33 (d, J=9.3 Hz, IH), 7.50
(t, J=7.5 H7, IH), 7.54 (d, J= 13.6Hz, IH), 7.92 (d,
J= 13.6 Hz, IH). b) Preparation of
2-(4-chloro-3-fluoro-phenyl)-ethylamine: Lithium
borohydride (2.16g, 99 mmol) was suspended in THF
(50ml). Trimethylchlorosilane (21.6g, 198mmol) was
added dropwise. A solution of
l-chloro-2-fluoro-4-(2-nitrovinyl) -benzene (5.Og,
24.8mmol) in THF (20ml) was added dropwise. Strong gas
evolution and foam formation was observed. The white
suspension was stirred at RT for 3 days. Carefully
MeOH (80ml) was added. The solvents were removed in
vacuo and the residue was purified by flash column
chromatography (CH2Cl / MeOH+5%aq. NH4OH 4:1) to yield
2-(4-chloro-3-fluoro-phenyl)-ethylamine (3.1g, 73%) as
a white solid. MS (ISP)174.1 (M+H) +. NMR (DMSO-d 6,
300 MHz): d 2.92 (t, J=4.8 Hz, 2H), 3.02 (t, J=6.3Hz,
2H), 7.15 (dd, J=6.0 and 1.2 Hz, IH), 7.38 (dd, J= 1.2
and 7.8Hz), 7.53 (t, J=6.3 Hz, IH), 7.93 (br, 2H). *:
Prepared in analogy to example Example S4-B:
Preparation of 2-(3-bromo-4-chlorophenyl)-ethylamine:
a) Preparation of
(3-bromo-4-chlorophenyl)-acetonitrile: The title
compound was synthesized in analogy to example S2-B
using 2-bromo-4-bromomethyl- 1-chlorobenzene (prepared
in analogy to a procedure described in J.Med.Chem.;
2003; 46(20), 4232 - 4235) (570 mg, 2.00 mmol) and
sodium cyanide (147 mg, 3.00 mmol) to give the desired
product as a dark red oil which was reacted on without
further purifi cation. b) Preparation of
2-(3-bromo-4-chlorophenyl)-ethylamine: The title
compound was synthesized in analogy to example Sl-B
using crude (3-bromo-4- chlorophenyl)-acetonitrile
(475 mg, 2.06 mmol) and IM borane-THFcomplex (4.12
ml,4.12mmol). The product was obtained as a colorless
oil (300 mg, 62%). MS (ISP) 236.0 (M+H) +.Example
S5-B: Preparation of
2-(4-chloro-3-ethyl-phenyl)-ethylamine hydrochloride
a) Preparation of 4-chloro-3-ethyl-benzaldehyde: To a
solution of 4.319 g of
4-bromo-l-chloro-2-ethyl-benzene (20 mmol) in 50 ml
diethylether, cooled to O0C, were added drop wise 12.3
ml of 1.6M n-BuIi in hexane. After 30 min. stirring at
O0C and 2 h at RT, a solution of 2.43 ml DMF (31 mmol)
in 10 ml diethylether was added dropwise (temperature
raised from 20 to 280C). After 1 h additional stirring
at RT, the reaction mixture was acidified with 2N HCl,
diluted with 150 ml water and ex tracted with
diethylether. The combined organic layers were washed
with brine, dried over magnesium sulfate, filtered off
and concentrated in vacuo. The residue was purified by
flash column chromatography (heptane / AcOEt: 95/5) to
yield 2.1 g of a colorless oil. MS (ISP) 168.1 (M+H)
+. b) Preparation of
2-(4-chloro-3-ethyl-phenyl)-ethylamine hydrochloride:
The title compound was prepared from
4-chloro-3-ethyl-benzaldehyde in analogy to example
S3-B1 steps a) and b). MS (ISP) 184.1 (M+H) +. Example
S6-B: Preparation of
2-(4-benzyloxy-3-tert-butyl-phenyl)-ethylamine hydro
chloride a) 1-Benzyloxy-2-tert-butyl-4-
methyl-benzene: 8 g of 2-tert-Butyl-4-methyl-phenol
(49 mmol) and 16.36 g of potassium carbonate (58 mmol)
were stirred in 120 ml DMF until a suspension was
formed. 6.74 ml of benzylchloride were then added
dropwise and the reaction mixture was stirred for 24 h
at RT. After two hours heating at 6O0C, the reaction
mixture was cooled to RT, filtered off, diluted with
ethyl acetate, and washed with water followed by
brine. The organic phase was dried over magnesium
sulphate, filtered off and concentrated under vacuo.
The residue was puri fied by flash column
chromatography (heptane/ AcOEt 98/2) to give 8.647 g
of a colourless liquid. MS (ISP) 255.3 (M+H) +. b)
Preparation of 4-benzyloxy-3-tert-butyl-benzaldehyde:
A solution of 6.985 g
l-benzyloxy-2-tert-butyl-4-methyl-benzene (27 mmol)
and 115 g ammoniumcer(IV) -nitrate in 1000 ml acetic
acid (50%v/v) was stirred at 9O0C for one hour. After
cooling down to RT, the reaction mixture was extracted
with AcOEt/heptane 1:9, dried over magnesium sulfate,
filtered off and concentrated under vacuo. The residue
was purified by flash column chromatography (heptane/
AcOEt 95/5 to 90/10) to give 3.48 g of an orange
solid. MS (ISP) 269.3 (M+H) +. c) Preparation of
2-(4-benzyloxy-3-tert-butyl-phenyl)-ethylamine
hydrochloride:The title compound was prepared from
4-benzyloxy-3-tert-butyl-benzaldehyde in analogy to
example S3-B1 steps a) and b). MS (ISP) 284.2 (M+H) +.
Secondary amines (Compounds of formula III): Example
Sl-C: Preparation of
(4-?e/t-butyl-benzyl)-[2-(3,4-dichloro-phenyl)-ethyi]-
amine 0.38 ml of 4-tt-butylbenzaldehyde (2.25 mmol)
and 0.227 ml 2-(3,4-dichloro-phenyl)- ethylamine (1.5
mmol) were dissolved in 4.5 ml methanol at RT, and
after stirring for 30 min at RT, were refluxed for 2 h
. After cooling down to RT, 85 mg (2.25 mmol) sodium
borohydride were added and after stirring for 5 min at
RT, the reaction mixture was then refluxed for 2 h .
After cooling down to RT, the reaction mixture was
treated with 4 drops 1 N HCl and concentrated in
vacuo. The residue was diluted with water/ EtOAc.
After se paration of the organic phase, the aqueous
phase was extracted with EtOAc and the com bined
organic phases were washed with brine, dried with
magnesium sulfate, filtered off and concentrated in
vacuo. The residue was purified by column
chromatography (40 g silica gel; EtOAc /heptane 1:2)
to give 515 mg colorless viscous oil (97 %). MS (ISP)
336.2 (M+H) +. Example S2-C: Preparation of
(4-?e/t-butyl-benzyl)-[2-(4-fluoro-3-trifluoromethylph
enyl)- ethyl] -amine 0.62 ml of 4-tt-butylbenzaldehyde
(3.69 mmol), 600 mg of 2-(4-fluoro-3-trifluoro-methyl-
phenyl)-ethylamine hydrochloride (2.46 mmol) and 340
mg of potassium carbonate (2.46 mmol) were suspended
in 7 ml methanol at RT, and after stirring for 30 min
at RT, were refluxed for 2 h . After cooling down to
RT, 140 mg (3.69 mmol) of sodium boro 



hydride were added and after stirring for 5 min at RT,
the reaction mixture was then r e fluxed for 3 h .
After cooling down to RT, the reaction mixture was
treated with 0.5 ml 1N HCl and concentrated in vacuo.
The residue was diluted with water/ EtOAc. After separ
a tion of the organic phase, the aqueous phase was
extracted with EtOAc and the combined organic phases
were washed with brine, dried with magnesium sulfate,
filtered off and con centrated in vacuo. The residue
was purified by column chromatography (40 g silica
gel; EtOAc /heptane 1:4 then 1:2) to give 784 mg light
yellow oil (90 %). MS (ISP) 354.3 (M+H) +.Example
S3-C: Preparation of
(4-cyclopropylbenzyl)-[2-(3,4-dichlorophenyl)-ethyl]-
amine Amixture of 4-cyclopropyl benzaldehyde (219mg,
1.50 mmol), 2-(3,4-dichlorophenyl)- ethylamine (284mg,
1.50 mmol) and molecular sieves (500 mg, 4A) in
diethyl ether (5ml) was stirred at RT overnight. The
mixture was filtered through celite(r)and concentrated
in vacuo to give the corresponding imine which was
dissolved in methanol. Sodium borohydride (85 mg, 2.25
mmol) was added and the reaction mixture was stirred
at RT for 4h. The reaction mixture was then quenched
with 0.1N NaOH (aq) and the mixture was diluted with
EtOAc and washed with brine. The organic phase was
dried (MgSO ), filtered and concentrated in vacuo to
give the desired
(4-cyclopropylbenzyl)-[2-(3,4-dichlorophenyl)- ethyl]
-amine (317mg, 75%) without further purification as a
colourless oil. MS (ISP) 320.2 (M+H) +. Example S4-C:
Preparation of
(4-tert-butyl-benzyl)-[2-(2-chloro-pyridin-4-yl)-ethyl
]- amine a) Preparation of
2-chloro-4-trimethylsilanylethynyl-pyridine: Amixture
of 2.5 g of 4-bromo-2-chloropyridine (12.6 mmol), 2.2
ml of (trimethylsilyl)- acetylene (15.1 mmol), 153 mg
of copper(I)iodide (0.79 mmol) and 287 mg of
bis(triphenylphosphine) palladium(II)chloride (0.41
mmol) in triethylamine (15 ml) was stirred at RT for I
h . The triethylamine was then removed in vacuo, water
was added and the mixture was extracted with
diethylether. The combined organic extracts were then
washed with water and brine, dried (Na SO ), filtered
and concentrated in vacuo to give a residue which was
purified by column chromatography (heptane/EtOAc 100:0
to 98:2) to give 2-chloro-
4-trimethylsilanylethynyl-pyridine (2.394 g, 91%) as a
light yellow liquid. MS (ISP) 210.1 (M+H) +. b)
Preparation of 2-chloro-4-ethynyl-pyridine: To a
solution of 2.389 g of
2-chloro-4-trimethylsilanylethynyl-pyridine (11.39
mmol) in THF (90 ml) were added 11.39 ml of a IM TBAF
solution in THF at -780C and the reaction mixture was
stirred for 45 min at O0C. Then saturated NH4Cl
solution was added and the THF was removed under
reduced pressure. The aqueous mixture was extracted
with diethylether and the combined organic extracts
were washed with water and brine, dried (Na2SO4),
filtered and concentrated in vacuo. The remaining
residue was purified by column chromatography
(pentane/ diethylether 100:0 to 4:1) to give
2-chloro-4-ethynylpyridine (1.427 g, 91%) as an
off-white solid. -NMR (CDCl3, 300 MHz: d 3.36 (s, IH),
7.27 (dd, J=5 and 1 Hz, 2H), 7.40 (br s, IH), 8.37 (d,
J=8 Hz, 2H). c) Preparation of
(4-tert-butyl-benzyl)-[2-(2-chloro-pyridin-4-yl)-ethyl
] -amine: A mixture of 1.386 g of
2-chloro-4-ethynyl-pyridine (10.07 mmol), 2.65 ml of
4-tert-butylbenzylamine (15.11 mmol), 0.58 ml of
acetic acid (10.07 mmol) and 666 mg of sodium
cyanoborohydride (95% purity, 10.07 mmol) in ethanol
(12 ml) were heated to 1050C in a sealed tube for 2 d.
The reaction mixture was allowed to cool to RT,
diluted with 3N NaOH solution and extracted with DCM.
The combined organic extracts were washed with
saturated NaHCO solution and brine, dried (Na SO ),
filtered and concentrated in vacuo. After column
chromatography (heptane/EtOAc 100:0 to 0:100) 1.688 g
(55%) of the title compound were isolated as a brown
liquid. MS (ISP) 303.2 (M+H) +. Example S5-C:
Preparation of
(4-?e/t-butylbenzyl)-[2-(4-chloro-3-trifluoromethylpyr
azol- 1-yl) -ethyl] -amine and
(4-?e/t-butylbenzyl)-[2-(4-chloro-5-trifluoromethylpyr
azol- l-yl)-ethyl]-amine a) Preparation of
4-chloro-3-trifluoromethyl-l H-pyrazole: To a solution
of 3-trifluoromethyl- lH-pyrazole (500 mg, 3.67 mmol)
in glacial acetic acid (5 ml) was added a 10% solution
of sodium hypochlorite in water (2188 ml, 3.67 mmol).
The reaction mixture was stirred at RT overnight and
then neutralized with sat. sodium carbonate, and
extracted with DCM. The organic layers were combined
washed with brine, dried (MgSO ), filtered and
concentrated in vacuo to give the desired product (480
mg, 77%) as a white solid which did not require
further purification. MS (ISP) 169.0 (M-H) . b)
Preparation of 2-(4-tf-butylbenzylamino)-ethanol: The
title compound was synthesized in analogy to example
S3-C using 4-tt-butylbenzaldehyde (1000 mg, 6.17
mmol), ethanolamine (371 ml, 6.17 mmol) and sodium
borohydride (350 mg, 9.25 mmol) . The desired product
( 1190 mg, 93%) was isolated without further
purification as a colourless oil. MS (ISP) 208.3 (M+H)
+. c) Preparation of 3-(4-
tert-butylbenzyl)-[l,2,3]oxathiazolidine 2,2-dioxide:
To a solution of 2-(4-tt-butylbenzylamino)-ethanol
(1190 mg, 5.74 mmol) and triethylamine (3200 ml, 22.96
mmol) in DCM (15 ml) at -150C was added a solution of
thionylchloride (544 ml, 7.46 mmol) in DCM (4 ml) over
10 min. The reaction mixture was stirred at - 1O0C for
30min, filtered and the filtrate was concentrated in
vacuo. The residue was purified by flash column
chromatography to give the desired compound (790 mg,
54%) asa white solid. To a mixture of
3-(4-tt-butylbenzyl)-[l,2,3]oxathiazolidine 2-oxide
(790 mg, 3.12 mmol) in DCM (20 ml), acetonitrile (8
ml) and water (8 ml), at O0C was added NaIO4 (867 mg,
4.05 mmol) followed by RuO (2mg). The reaction mixture
was stirred at O0C for 2h. Water was added and the
phases were separated and the aqueous phase was
extract with ethyl acetate. The organic layers were
combined washed with brine, dried (MgSO ), and
concentrated in vacuo. The residue was then purified
by flash column chro matography to give the desired
product (640 mg, 76%) as an off white solid. MS (ISP)
287.0 (M+NH 4)+. d) Preparation of
(4-?e/t-butylbenzyl)-[2-(4-chloro-3-trifluoromethylpyr
azol-l-yl)-ethyl]- amine and
(4-?e/t-butylbenzyl)-[2-(4-chloro-5-trifluoromethylpyr
azol-l-yl)-ethyl]-amine: To a suspension of NaH (67
mg, 1.67 mmol) in THF (10 ml) at O0C was added a
solution of 4-chloro-3-trifluoromethyl-l H-pyrazole
(190 mg, 1.11 mmol) in THF (5 ml) dropwise. The
reaction mixture was stirred at O0C for 30 min and
then 3-(4-tt-butylbenzyl)- [ 1,2,3] oxathiazolidine
2,2-dioxide (300 mg, 1.11 mmol) was added portion
wise. The reaction mixture was warmed to RT and
stirred for a further 3h after which the reaction
mixture was quenched with 5ml 20% (v/v) H2SO4. The
reaction mixture was warmed to 6O0C overnight and then
cooled to RT and poured into water. The aqueous phase
was made basic with IN NaOH and then extracted with
ethyl acetate. The organic layers were combined,
washed with brine, dried over MgSO4, filtered and
concentrated in vacuo to give a 4:1 mixture of
regioisomers
(4-?e/t-butylbenzyl)-[2-(4-chloro-3-trifluoromethylpyr
azoll- yl)-ethyl] -amine (210 mg, 52%) MS (ISP) 360.1
(M+H) + and (4-tf-butylbenzyl)-[2-(4-
chloro-5-trifluoromethylpyrazol-l-yl)-ethyl] -amine
(50 mg, 13%) MS (ISP) 360.1 (M+H) + respectively which
were separated by flash column chromatography. Example
S6-C: Preparation of
(4-?e/t-butylbenzyl)-[2-(3-cyclopropylphenyl)-ethyl]-
amine To a solution of m-bromophenylcyclopropane
(synthesized as described in J.Org.Chem. 1976, 41,
2262-2266) (100 mg, 0.51 mmol) in dry THF (3 ml) at
-780C was added nBuIi (317 ml, 1.6M solution in
hexane, 0.51 mmol) dropwise. The reaction mixture was
stirred at -780C for 10 min and then a solution of
3-(4-tt-butylbenzyl)-[l,2,3]oxathiazolidine
2,2-dioxide ( 109mg, 0.41mmol) in THF ( ImI) was added
dropwise. The reaction mixture was warmed to O0C over
3 hours and then quenched with 5ml 20% (v/v) H2SO4.
The reaction mixture was warmed to 6O0C overnight and
then cooled to RT and poured into water. The aqueous
phase was made basic with IN NaOH and then extracted
with ethylacetate. The organic layers were combined,
washed with brine, dried over MgSO , filtered and
concentrated in vacuo to give a crude residue which
was purified by flash column chromatography to give
(4-tf-butylbenzyl)-[2-(3-cyclopropylphenyl)-ethyl]-ami
ne (72mg, 58%) as a colourless oil. MS (ISP) 308.4
(M+H) +. Example S7-C: Preparation of
(4-?e/t-butylbenzyl)-[2-(3-chloro-5-cyclopropylphenyl)
- ethyl] -amine a) Preparation of
l-bromo-S-chloro-S-cyclopropylbenzene: To a solution
of l,3-dibromo-5-chlorobenzene (500 mg, 1.85 mmol) in
THF ( 1 ml) was added cyclopropylmagnesium bromide
(3698 ml, 0.5M solution in THF, 1.85 mmol) in a sealed
tube and the reaction mixture was degassed with argon
for 5 min before tetrakis-
(triphenylphosphine)palladium (0) (107 mg, 0.09 mmol)
was added. The resulting solu tion was heated to 7O0C
overnight, cooled to RT and then quenched with sat. NH
Cl solution and extracted with pentane. The organic
phases were combined, washed with water and brine,
dried over MgSO4 and filtered through a short pad of
silica gel to give the desired product (272 mg, 64%)
which did not require further purification. 1H NMR 



(CDCl3, 300MHz): 7.28 (aptt, J=2.0Hz, IH), 7.08 (aptt,
J= 1.5Hz, IH), 6.97 (aptt, J= 1.5Hz, IH), 1.83 (m,
IH), 1.04-0.97 (m, 2H), 0.72-0.67 (m, 2H). b)
Preparation of
(4-?e/t-butylbenzyl)-[2-(3-chloro-5-cyclopropylphenyl)
-ethyl] -amine: The title compound was synthesized in
analogy to example S6-C using l-bromo-3-chloro-
5-cyclopropylbenzene (96 mg, 0.71 mmol) and
3-(4-tt-butylbenzyl)-[l,2,3]oxathiazolidine
2,2-dioxide (36 mg, 0.89 mmol). The residue was
purified by flash column chromato graphy to give the
desired product ( 155 mg, 39%) as a colourless oil. MS
(ISP) 342.2 (M+H) +. Example S8-C: Preparation of
(4-?e/t-butylbenzyl)-[2-(3-cyclopropyl-4-fluorophenyl)
- ethyl] -amine a) Preparation of
3-cyclopropyl-4-fluorophenylamine: To a solution of
3-bromo-4-fluorophenylamine (synthesized as described
in J.Org.Chem. 1981, 46, 2280-2286) (415 mg, 2.18
mmol), cyclopropyl boronic acid (244 mg, 2.84 mmol),
potassium phosphate (1.62 g, 7.64 mmol), and
tricyclohexyl phosphine (61 mg, 0.22 mmol) in toluene
(10 ml) and water (0.5 ml) was added palladium acetate
(25 mg, 0.11 mmol) and the reaction mixture was heated
to 1000C overnight. The mixture was then cooled to RT
and diluted with water and extracted with ether. The
organic phases werecombined, washed with brine, dried
(MgSO ), filtered and concentrated in vacuo to give a
residue which was purified by flash column
chromatography to give 3-cyclopropyl-4-
fluorophenylamine (210 mg, 64%). MS (ISP) 152.2 (M+H)
+. b) Preparation of
2-cyclopropyl-l-fluoro-4-iodobenzene: To a solution of
3-cyclopropyl-4-fluorophenylamine (210 mg, 1.39 mmol)
in DME (1.5 ml) was added caesium iodide (360 mg, 1.39
mmol), cuprous iodide (82 mg, 0.43 mmol), iodine (176
mg, 0.70 mmol) and isoamyl nitrite (1.11 ml, 8.34
mmol). The reaction mix ture was heated to 6O0C for 2
h . The reaction mixture was cooled to RT and
partitioned between pentane and sat. NH Cl solution.
The organic layer was separated, washed with 5% sodium
thiosulfite and brine, dried (MgSO4), filtered and
concentrated in vacuo to give a residue which was
purified by flash column chromatography (100% pentane)
to yield the desired
2-cyclopropyl-l-fluoro-4-iodobenzene (262 mg, 72%) as
a colourless oil. 1H NMR (CDCl 3, 300MHz): 7.40 (m,
IH), 7.17 (m, IH), 6.76 (m, IH), 2.02 (m, IH),
1.03-0.96 (m, 2H), 0.74-0.68 (m, 2H). c) Preparation
of
(4-?e/t-butylbenzyl)-[2-(3-cyclopropyl-4-fluorophenyl)
-ethyl] -amine: The title compound was synthesized in
analogy to example S6-C using 2-cyclopropyl- 1-
fluoro-4-iodobenzene (100 mg, 0.38 mmol) and 3-(4-
tert-butylbenzyl)-[l,2,3]oxathiazolidine 2,2-dioxide
(103 mg, 0.38 mmol) . The residue was purified by
flash column chroma tography to give the desired
product (35 mg, 28%) as a colourless oil. MS (ISP)
326.3 (M+H) +. Example S9-C: Preparation of
[2-(4-fluoro-phenyl)-ethyl]-(4-pentafluoroethyl-benzyl
)- amine (S9-C1) a) Preparation of
N-[2-(4-fluoro-phenyl)-ethyl]-4-pentafluoroethyl-benza
mide A solution of 4-pentafluoroethyl-benzoic acid
(500 mg, 2.08 mmol), 2-(4-fluorophenyl) - ethylamine
(319 mg, 2.29 mmol), 4-methylmorpholine (632 mg, 6.24
mmol), and HBTU (1.19 g, 3.12 mmol) in DMF (38 mL) was
stirred at RT for 16 h , then the reaction mixture was
partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried (MgSO4),
and evaporated. Chromatography (SiO , heptane-ethyl
acetate gradient) afforded the title compound (746 mg,
99%). White solid, MS (ISP) 362.2 (M+H) +. b)
Preparation of
[2-(4-fluoro-phenyl)-ethyl]-(4-pentafluoroethyl-benzyl
)-amine Borane-tetrahydrofuran complex solution ( 1M
in THF, 6.5 mL, 6.5 mmol) was added at O0C to a
solution of
N-[2-(4-fluoro-phenyl)-ethyl]-4-pentafluoroethyl-benza
mide (740mg, 2.04 mmol) in THF (8 niL), and the
homogeneous solution was heated at reflux over 3 h .
After cooling, excess reagent was destroyed by careful
addition of methanol at O0C. Volatile material was
removed by distillation, then the residue was
dissolved in 5% ethanolic sulfuric acid solution (5
mL). The solution was refluxed for 90 min, then parti
tioned between 2 M aq. sodium hydroxide solution and
ethyl acetate. The organic layer was washed with
brine, dried (MgSO ), and evaporated. Chromatography
(SiO , DCM/- methanol/NH 4OH 95:5:0.1) afforded the
title compound (652 mg, 92%). Colourless oil, MS (ISP)
348.2 (M+H) +."Automated service fees assessment
methods and system" FIELD OF THE INVENTION The present
invention relates generally to transaction and service
fees and, more particularly, to a method and system
that enable the automated assessment of fees
associated to the issuance of travel tickets by agents
of travel agencies. BACKGROUND OF THE INVENTION Since
ever, travel agencies that have a significant part of
their business tied to the selling of air tickets
(until recently, travel agencies used to sell
approximately 70% of all airline tickets), needed only
to rely on commissionspaid by airlines to secure a
significant part of their gross income. With this
model in place, agencies could afford to not only
deliver air tickets to their customers but they were
also an invaluable, and unbiased, free source of
information for travelers. However, in recent years,
triggered by a fierce competition between airlines
that must reduce their operating costs to stay
profitable, or just to survive, all major airlines
have drastically reduced the commissions paid to
travel agencies. In spite of the fact that these
latter are still selling a good deal of their tickets,
major airlines were forced to do so in an attempt to
stay competitive especially, with the low-cost
carriers issuing only dematerialized (electronic)
tickets exclusively through their own selling channel
i.e.; on-line, over the Internet, from their sites et
servers. Indeed, all major airline carriers are now
practicing a 'zero based travel agency commission'
policy and this tends to spread to other travel
service suppliers such as the large car rental
companies. The elimination of the commission
traditionally paid to travel agents on the sale of
airline tickets and other travel products has led
travel businesses to seek new sources of revenues.
Thus, most travel agencies have introduced service
fees to replace or complement the traditional
commissions. However, this introduction of service
fees brings with it the specific challenge of how to
efficiently process charges without impacting their
business. While some consumers are comfortable making
arrangements directly with the airlines or through the
Internet, many continue to rely on travel agents for
unbiased information and expertise when planning
trips. Indeed, the infrequent traveler may have
difficulty with the complex shopping and buying
process. Airline pricing is still very complex and
somehow illogical with hundreds of fares, which may
change on a daily basis, and with varying restrictions
for each route. For those who traditionally rely on
travel agents to help them with their travel plans,
travel agencies must be prepared to disclose to them,
in a clear and unambiguous manner, that any increase
over the net price, or any fee for issuing a ticket,
is not part of the ticket price to be paid to air
carrier, but solely a reimbursement or fee for the
services provided. When major airlines drastically
reduced commissions, before totally eliminating them,
no mechanisms were however made available to
travelagents to "build in" the service fees and
demonstrate to their customers the value of the
additional services rendered. Fee calculations were
done manually, a repetitive, painful and
time-consuming task implying high risks of mistakes
due to the number of applied fees and the complexity
of the rules to compute them which depends on the
customer's importance and on the service requested.
Also, service fees charged manually cannot be easily
justified and communicated clearly to the end customer
at any point in time Thus, there is a need for a
system which solves the difficulties and complexities
associated with the assessment of service fees and
which may be recognized by the customer. Automated
assessment of service fees at the point of sale i.e.,
in front office by the travel agent, must be possible
to reduce the overall booking time and the risk of
errors. The integration with mid and back office
systems must be seamless to allow an efficient
administration of the whole system, in spite of the
multitude of service fees and complex transactions to
manage. Also, it must be possible to track and update
service fees and monitor transactions, from the back
office, since they eventually determine the profit
margins of the travel agencies. Further objects,
features and advantages of the present invention will
become apparent to the ones skilled in the art upon
examination of the following description in reference
to the accompanying drawings. It is intended that any
additional advantages be incorporated herein. 



SUMMARY OF THE INVENTION The present invention
discloses a computer travel system and methods for
assessing travel service fees. System of the invention
communicates, on one end, with a travel agent from a
travel front office and, on the other end, with a
system administrator who manages a price scheme
database containing unitary fees and rules. Travel
agent creates and modifies PNRs (passenger name
records) from which service fees are assessed by a fee
calculator. Fee calculator interfaces with the price
scheme database to obtain unitary fees and rules to
apply to get PNR service fees. System administrator
can modify unitaryfees and rules and use a fee
simulator over a travel business history of PNRs to
estimate what would have been revenue with the
modified unitary fees and rule. BRIEF DESCRIPTION OF
THE DRAWINGS FIG. 1 describes the overall
implementation and components of the invention. FIG. 2
shows how service fees are broken down in a plurality
of service fee elements. FIG. 3 discusses the
management of the price scheme database records
including the unitary fees and rules used to assess
service fees. FIG. 4 depicts how service fees are
assessed starting from customer PNR. FIG. 5 discusses
the respective roles of travel agent and
administrator. FIG. 6 shows examples of rules. FIG. 7
describes an option of the fee calculator that allows
travel agents to maximize revenue of their travel
business. DETAILED DESCRIPTION The following detailed
description of the invention refers to the
accompanying drawings. While the description includes
exemplary embodiments, other embodiments are possible,
and changes may be made to the embodiments described
without departing from the spirit and scope of the
invention. Figure 1 describes the overall
implementation and components of the invention (102).
All of the here after described components, necessary
to carry out the invention, are normally implemented
in computers (107) owned or operated on behalf of a
computerized reservation system (CRS) a.k.a., global
distribution system (GDS) i.e., any of several
proprietary computer systems having access to large
internal, local and remote storing means (108),
allowing real-time access to airline fares, schedules,
and seating availability and offering to travel
agencies, from all over the world, the capability of
booking reservations and generating tickets. Loading
and maintenance of service fees price models is
performed by the administrator(s) of the system (100)
through a price scheme manager application ( 1 10)
which permits to control a price scheme database
(120), part of the fee server (130), generally from a
graphical user interface or GUI (105). The database is
the repository of all price schemes and unitary fees
used tocompute the service fees for a particular
travel organization and its affiliated travel
agencies. Different travel organizations have
obviously their own price scheme database managed by
their respective administrators. When normally in use
from a front office, database is interrogated through
requests (135) issued by a fee calculator (140) to
which it returns the requested price schemes (145).
Although this is not mandatory to carry out the
invention, price scheme database (120) is preferably a
relational database while requests and responses
conform to the structured query language (SQL)
generally used with this type of databases. The fee
calculator (140) applies all defined rules, as set by
the administrators (100), on the price schemes and
unitary fees fetched from database in order to obtain
the service fees to apply to a particular customer
(170). This is done from the passenger name record or
PNR (150) as compiled by the travel agent (180) for
its customer through a PNR manager application (152).
PNR contains all of the passenger's information such
as the details of its journey i.e.: departure and
return flights, any connecting flights, special
services required on board and also identification and
personal data such as name, affiliation, phone
numbers, address and so on. Associated to PNR, a
transitional stored ticket or TST is also created
(190). TST contains all is necessary to issue a ticket
corresponding to PNR. Multiple TST's are allowed for a
PNR while processing a customer request e.g., if a
pricing is requested before the end of the
transaction. On the basis of PNR and TST a fee request
can be issued (160) to which the fee calculator (140)
will reply (165) so that fee amount can be displayed
to the point of sale. The details of the service fees
structure attached to the PNR are stored under the
form of service fee records or SFR (155). Components
of the invention especially, the price scheme manager
( 1 10) used to manage the price scheme database (120)
and the PNR manager (152) that handles PNR and
associated components i.e., TST and SFR, are generally
remotely accessed from, respectively, the
administrators (100) and travel agents (180) generally
through a variety of private and public communication
networks ( 1 15, 175). This obviously includes the
world network, the Internet, so that the interfacing
with travel agents and administrators is mostoften
achieved through graphic applications based on the
Internet most spread application: the world-wide-web,
or Web. Hence, browsers are used as clients of Web
servers such as the fee server (130) of the invention.
However, networks mentioned in figure 1 may be as well
private networks generally operating under the TCP/IP
(transport control protocol/internet protocol) suite
of protocols and often referred to as intranet. Fee
server according to the invention is not necessarily
just a native Web server but may be as well a software
application running on one or more mainframe
computers, part of a large computing center run e.g.,
by one of the previously mentioned GDS. Typically,
such computing centers are organized to offer a 24/7
type of service to thousands of customers thus, are
made capable of handling the huge number of requests
that may be issued simultaneously from the end-users
(180, 100) of their system. When transaction with
customer (170) is over, invoice and ticket must be
printed (195) in front office on the basis of the TST
(190) and SFR (155) associated to the customer PNR
(150). To this end, a computer in front office is
generally made capable of communicating with the
system of the invention (102) through the network
(175). Alternatively, printer can be a network
connected printer receiving directly its data from the
system. Front office computer may also serve for
accounting and to gather statistics so as office can
be properly managed. Figure 2 shows how service fees
(200) are broken down, in this example of carrying out
the invention, into three elements to better assess
its value to the customer. First, service fees are
made of a booking process fee (210) that reflects the
complexity of creating a customer PNR. An important
parameter is then the number of segments that have
been created, modified or cancelled while building the
PNR. As far as air travel is concerned a segment is
the portion of a trip that starts with a take off and
ends with a landing. However, many other parameters
are considered and referred to as segments as well. A
non limitative list include car, hotel, tour and
railway segments and other services that have been
included in the customer PNR to organize his trip. All
segments thus eventually included in PNR and,
possibly, all those that have been modified
orcancelled have an associated unitary fee (240) in
the price scheme database. Rules, further discussed in
following figures, may apply (215) for the computation
of the booking process fee. A rule in this case may
simply consist in adding all unitary fees
corresponding to the creation, modification or
cancellation of PNR segments. Then, service fees
include a ticketing fee (220). This element of service
fees considers things such as the total ticket price
and the type of itinerary. Ticketing fee is e.g.,
different if Itinerary is only domestic or comprises
one or more international destinations. Also the class
of service is considered i.e., first, business or
economy for an air flight and the type of issued
ticket namely, paper or electronic. Calculation rules
(225) are also associated with ticketing fees. A
contextual fee (230) is also assessed which takes into
consideration 



fee parameters such as the time spent with the
customer, the time of day, the type of delivery (mail,
courier) and the booking channel through which sale
has been carried out i.e.: in front office with a
travel agent, over the phone or on-line through the
Internet since large travel organizations and agencies
now generally provide all these options for booking a
trip to their customers. Like the above fee elements
contextual fee uses rules too (235). The total service
fee may be any combination of the three service fee
elements discussed above. This depends on how travel
organizations want to charge service fees to their
customers. A particular travel business may decide
e.g., that service fees must be indeed the sum of
booking process fee, ticketing fee and contextual fee
while others will weigh differently the service fee
elements or just ignore some of them. Although the
invention, as described here above, assumes that
service fees are broken down into three fee elements
(210, 220 and 230) it will be apparent to those
skilled in the art that any type of partition could be
envisaged as well to better fit a particular
application of the invention or the specific service
fees policy of a certain travel business. As shown in
figure 1 the method and system of the invention uses a
price scheme database (120) which may contain a set of
pricing scheme records per travel agency, or per
travel organization, so that different travel
businesses can use the invention with different rules
and service fees. The setof rules (250) used to
evaluate all the service fee elements (260) are
further discussed in figure 6 . Rules are based on a
set of operators, including algebraic, logical and
customizable ones in order to perform fee calculations
from the price scheme database records and unitary
fees managed by the administrators of the system.
Figure 3 discusses the management of the price scheme
database records including the unitary fees and rules.
A chief role of the administrators is to check the
validity of the unitary fees and rules used to compute
all PNR fees since this eventually determine the
revenue of their travel business. Hence, price schemes
must be gone through so that obsolete database entries
can be updated (305) or just deleted (315) if they are
no longer valid. This is typically the case for
promotional travel offers which are removed after a
certain date. New price schemes may have also to be
created (310). When adding or updating price schemes
the associated rules and unitary fees must be updated
(320). New or updated rules must be carefully checked
(325) prior to their actual use by travel agents and
before they can be accessed on-line by a customer.
Checking consist in parsing the rule into its
components so as to verify that it conforms to the
rule language syntax and can actually be used by the
fee calculator shown in figure 1 to compute ticketing
fees and contextual fees. Checking is performed in
conjunction with a dictionary (335) of rule syntaxes.
If errors are detected they can thus be corrected by
the administrator attempting to add or update a price
scheme. When done, price scheme is saved (330) in
database or just removed from it if deleted. Figure 4
depicts how PNR service fees are assessed for a
transaction generally initiated by a front-end office
travel agent (180) to meet a customer (170) request as
shown in figure 1. Process starts with the retrieval
of an applicable price scheme (400) that corresponds
to customer profile. A default price scheme for the
travel agent, or the travel office, from where
transaction is performed may have to be applied
especially, if customer is not a corporate one i.e.,
is not affiliated to a company or a large organization
that has negotiated fees. The channel through which
the transaction is performed may have to be
considered: in person in front office, over the phone
or on-line etc. Also, customer PNR is retrieved
orcreated (405). These two first steps need not to be
executed in any mandatory order. Especially, if PNR is
retrieved because it has already been created the
applicable price scheme has generally already been
determined. The associated transitional stored ticket
(TST) and service fee records (SFR) previously
discussed, created with PNR, are retrieved too (410).
PNR, TST and SFR are stored in computer memories of
the travel agency service provider or GDS previously
discussed. Storing is done under the form of flat
files or databases (408) and made easily accessible by
front-end travel agent from a remote location through
network. When data is available, fee calculator (140)
shown in figure 1 is called to compute service fees.
This implies to parse the rules associated with the
applicable price scheme so that fees comply with the
rule instructions set by the administrators as
discussed above. Once calculated service fees can be
immediately displayed (420) and communicated to the
customer. When done through a travel agent this latter
can still however approved or not (430) the calculated
fee if it has indeed the right level of responsibility
to do it. If approved (432) the fee is inserted as
calculated in SFR (440) and stored back. If not (434),
fees can still be manually adjusted or removed (435)
before their insertion in SFR. Figure 5 discusses the
respective roles of travel agents and administrators.
A travel agent (580), while creating or updating a PNR
(550) and its associated TST (590) and SFR (555), is
only authorized to invoke the fee calculator (540) to
assess the service fees from the price schemes and
unitary fees contained in database (520) so that
service fees are eventually included in SFR (555).
After some time of activity, a PNR history including
service fees charged to customers, for a particular
agency or travel business organization, thus becomes
available. The administrator of the system (500), who
has the right of consulting and updating the unitary
fees and rules contained in price scheme database
(520), has also the possibility of accessing all
created PNR's (550), TST's (590) and SFR's. Hence, a
fee simulator (515), part of the price scheme manager
previously discussed, enables administrator to assess
what would have been the revenues if rules and unitary
fees were set differently. The administratorwhich is
generally a collaborator attached to a travel business
has then the possibility of proposing a new fee
service strategy to stay competitive with other travel
businesses. Figure 6 describes, through some examples,
the rules that are used to compute the ticketing and
contextual elements of service fees. The parsing of
PNR and TST records is aimed at populating a set of
variables and counters defined in data dictionary
(335) already mentioned in figure 3 and used as rule
inputs. In this particular example of carrying out the
invention, input variables and counters must not
include underscored letters in their names. The data
dictionary needs also to define fee variables. Names
of these fee variables must then end with the
two-character string '_F' (underscore, F) whereas
names of total variables end with the two-character
string '_T' (underscore, T). It should be obvious to
the ones skilled in the art that other naming
conventions could be adopted as well without departing
from the spirit of the invention. The rule engine of
fee calculator uses a grammar with well-known
operators like IF, THEN, ELSE, +, * ...) and a C-like
syntax familiar to those skilled in the art of
computer programming. A rule example is shown (600).
Hence, in this particular example, ITIN (610) is the
itinerary type. It can be set to D (620) for a
domestic flight and to I for an international flight.
ITIN F (630) is the itinerary fee which can take
respectively a value of 1, 2 or 0 . VDCA_F is the
validated carrier (640). For this parameter air
carrier can either be set to BA, which stands for
British Airways or IB for Iberia. This fee value takes
a value of 0 if none of them is selected. The
computation of FRAM_F (650) i.e., the fare amount fee
is an example of a more complex rule. Fare type or
FRTP (660) can take the value of N for negotiated
fare. If the fare amount or FRAM (670) is more than
200 then the fee is worth 5% of FRAM, otherwise, if it
less than 100, the fee takes a flat value of 10
otherwise, fee is 4% of FRAM, and so on. Booking
process fee or BKFE_T (680) is defined as the sum of
various fees such as a fee for flight sell or FLSS_F,
a fee for flight cancellation or FLSX_F, a fee for car
sell or CASS_F, a fee for car cancellation or ASX_F
and 



so on.The service fee total amount i.e.: SVF_T (690)
is for example, as already discussed with figure 2,
the straight sum of the ticketing fee total amount or
TKFE_T plus the booking process fee total amount or
BKFE_T plus the contextual fee total amount or CTFE_T.
Figure 7 describes an option of the fee calculator
that allows travel agents to maximize the revenue of
their travel business. During the process of creating
a PNR, numerous travel options are generally possible
and discussed with customer which must operate a
choice. Typically, this includes to choose between
several air carriers or to select an itinerary when
one or more stop-over are necessary to go from city A
to city B. In the general case, not all possible
options that match customer request generate the same
amount of service fees for the travel agency since
rules may have been set differently by the
administrators as discussed in previous figure. Hence,
opportunities disclosed to customer are presented by
fee calculator (740) so that travel agent (780) can
pick first, among several options that all match
customer request, the one which is the most
interesting for the travel agency. This is simply
achieved by ranking fee calculator results so as to
display them e.g., in decreasing values of service
fees (782). Hence, fee calculator includes a device
(742) to rank results. Obviously, other types of
ranking are possible so that generated service fees
may not be the only criterion considered to display
the travel options among them a choice must be
operated.WHAT IS CLAIMED IS: 1. A computer implemented
method for enabling the assessment of travel service
fees, comprising: managing a plurality of unitary fees
(240) accessible from a price scheme database (120);
establishing a plurality of rules (250), said
plurality of rules used by a fee calculator (140) to
evaluate a plurality of service fee elements (260) on
the basis of said unitary fees; and combining (200)
said plurality of service fee elements to determine
said service fees. 2 . The method of claim 1 wherein
the evaluation of said plurality of service fee
elements further includes: evaluating a booking
process fee element (210); evaluating a ticketing fee
element (220); and evaluating a contextual fee element
(230). 3 . The method of claim 1 including the further
steps of: browsing (300) entries of said price scheme
database through a price scheme manager ( 1 10);
updating (305) obsolete price scheme database entries;
said updating step including, for said updated
database entries, the further steps (320) of: updating
said unitary fees; and updating said rules; checking
(325) said rules, said checking step including the
further step of accessing a dictionary of rule
syntaxes (335); saving (330) back said database
entries. 4 . The method of claim 3 wherein the
updating step is replaced by the step of: adding (310)
new price scheme database entries; said adding step
including, in said new database entries, the further
steps (320) of adding said unitary fees; and adding
said rules.5 . The method of claim 3 wherein the
updating step is replaced by the step of: deleting
(310) price scheme database entries and wherein
updating and checking steps are skipped. 6 . A
computer implemented method of assessing travel
service fees for a travel transaction initiated on
request of a travel agent (180) for a customer (170),
comprising: creating (405) a passenger name record
(PNR), said creating step including the further steps
of: retrieving (400) a price scheme applicable to said
customer; creating at least one associated
transitional stored ticket (TST); and creating
associated service fee records (SFR); retrieving (410)
associated TST and SFR; calling (415) said fee
calculator to get service fees; displaying (420) said
service fees; requesting approval (430) of said
service fees by said travel agent; if not approved
(434), including the further step of: adjusting (435)
said service fees; inserting (440) said service fees
into said SFR; thereby, ending assessment of said
service fees related to said PNR. 7 . The method of
claim 6 wherein the step of creating a PNR is replaced
by the step of retrieving a previously stored PNR
(405). 8 . The method of claim 6 wherein the
displaying step includes displaying said service fees
of more than one travel option from which a choice
must be operated, said displaying step including the
preliminary step of: ranking said more than one travel
option (742) on the basis of their amount of generated
service fees; thereby, enabling said travel agent to
operate a choice (782) according to a given travel
office policy. 9 . The method of claim 8 wherein said
travel office policy consists in maximizing travel
office revenue.10. The method of claim 6 wherein the
steps of requesting approval (430) of said service
fees by said travel agent and the step of adjusting
said service fees (435) are skipped. 11. A computer
implemented method of assessing travel service fees by
an administrator (500) of a travel business, said
administrator having access to an history of PNRs
(550) and associated SFRs (555) and TSTs (590) of a
travel business, comprising: changing (525) said rules
and said unitary fees in said price scheme database;
simulating (515) service fees that would have been
generated from said history of PNRs with said changed
rules and unitary fees; thereby, obtaining revenue
that would have been generated with changed rules and
unitary fees. 12. The method of claim 11 wherein the
changing step is replaced by the step of creating new
rules and new unitary fees. 13. A computer travel
system (102) for assessing said travel service fees,
comprising: means for communicating (175) with a
travel front office and said travel agent (180), said
front office further comprising means for displaying
and printing (185, 195) an invoice and a travel ticket
destined for said customer (170); means for
communicating ( 1 15) with said administrator (100) of
said travel system; a PNR manager module (152) for
creating and modifying said PNRs (150) including said
associated TSTs (190) and SFRs (155), by said travel
agent; means for storing (108), including storing said
PNRs with said associated TSTs and SFRs and said price
scheme database containing said unitary fees and said
rules (120):means for managing ( 1 10) said price
scheme database by said administrator said means
further comprising: means for accessing all said PNRs
(550), SFRs (555) and TSTs (590); and a fee simulator
module (515); a fee calculator module (140)
interrogated (160) through said PNR manager, said fee
calculator module operating from said rules and said
unitary fees obtained (145) through requests (135)
issued to said price scheme database, said fee
calculator returning said service fees (165) through
said PNR manager. 14. A computer program product
stored on a computer readable storage medium (108),
comprising computer readable code means for causing at
least one computer (107) to operate the methods of
assessing travel service fees according to any one of
the claims 1 to 12. 15. An apparatus comprising means
adapted for carrying out each step of the methods
according to any one of the claims 1 to 12. 


