
Isoquinolinone derivatives as NK3 antagonists Field of
the invention The present invention relates to
compounds useful in therapy, in particular in the
treatment of psychosis, to compositions comprising
said compounds, and to methods of treating diseases
comprising the administration of said compounds.
Background of the invention The currently approved
antipsychotic drugs share the common feature of
reducing dopamine signalling in the brain. This is
achieved through either a dopamine D2 receptor
antagonistic or partial agonistic effect. The first
generation antipsychotics (also referred to as
"typical") are often associated with extra-pyramidal
side effects for which reason the use of these agents
have diminished. Second generation or "atypical"
antipsychotics in addition to the D2 receptor affinity
have affinity to the serotonin receptor 2A (5-HT A)-
Some atypical antipsychotics in addition have affinity
for the 5-HT C, 5-HT ,or 5-HT receptors. Atypical
antipsychotics give rise to fewer extra-pyramidal side
effects, but are still hampered by weight gain and QTc
effects. Examples of atypicals are clozapine,
olanzapine and risperidone. More recently, neurokinin
receptors have been suggested as targets for CNS
diseases [Albert, Expert Opin. Ther. Patents, 14,
1421-1433, 2004]. Neurokinins (or tachykinins) are a
family of neuropeptides, which include substance P
(SP), neurokinin A (NKA), and neurokinin B (NKB). The
biological effects of these substances are primarily
effected through binding to and activation of the
three neurokinin receptors NKl, NK2, and NK3. Although
some cross reactivity probably exists, SP has the
highest affinity and is believed to be the endogenous
ligand for NKl, and likewise for NKA and NK2, and for
NKB and NK3. NK3 is primarily expressed centrally in
regions including cortical regions, such as frontal,
parietal and cingulated cortex; nuclei of the
amygdale, such as the basal, central and lateral
nuclei; the hippocampus; and mesencephalon structures,
such as ventral tegmental area, substantia nigra pars
compacta, and dorsal raphe nuclei [Spooren et al,
Nature Reviews, 4, 967-975, 2005]. The NK3 receptor is
expressed ondopaminergic neurons, and Spooren et al
has suggested that the antipsychotic effects of NK3
antagonists are mediated by an inhibition of the
dopamine tone, particularly at the D2 receptor
combined with a reduction of the serotonergic tone,
particularly at the 5-HT Areceptor. Two structurally
distinct NK3 antagonists, namely talnetant and
osanetant, have been clinically tested for
antipsychotic, and in particular antischizophrenic
effects. Osanetant Talnetant Osanetant proved superior
to placebo in clinical trials, in particular on
positive symptoms of psychosis, i.e. delusions,
hallucinations and paranoia [AmJ. Psychiatry, 161,
2004, 975-984]. Similarly, talnetant has been shown in
clinical trials to ameliorate the cognitive behaviour
of schizophrenics [Curr.Opion.Invest.Drug, 6, 717-721,
2005]. Nevertheless, both compounds are hampered by
poor pharmacokinetic and pharmacodynamic properties
including poor solubility, poor bioavailability,
relatively high clearance, and poor blood-brain
barrier penetration [Nature reviews, 4, 967-975,
2005]. These results lend support to the notion that
the NK3 receptor is a promising target for the
treatment of e.g. psychosis, however emphasising the
need for identifying compounds with adequate
pharmacokinetic and pharmacodynamic properties.
WO95/32948 discloses a range of quinoline derivatives,
including talnetant as NK3 antagonists. More recently,
WO 2006/130080 discloses compounds having the core
structurewhich compounds are said to be NK3
antagonists; and WO 2006/050991 and WO 2006/050992
disclose further quinolinecarboxamides derivatives,
which derivatives are said to be NK3 antagonists. WO
2005/014575 discloses compounds of the formula 



acetyl wherein R represents N-containing heterocycles,
i.e. pyrazolyl, triazolyl and tetrazolyl. Ind.J.Chem.
Section B, 18B, 304-306, 1979 discloses a study on the
synthesis of compounds with the following core
structure The chemical supplier Ambinter provides a
compound of the structureand with the chemical name
2-methyl-l-oxo-l,2-dihydro-isoquinoline-4-carboxylic
acid l-phenyl-ethyl)-amide. Summary of the invention
The present inventors have surprisingly found that
certain isoquinolinone derivatives are potent NK3
antagonists, which may as such be used in the
treatment of e.g. psychosis. Accordingly, in one
embodiment the invention relates to compounds of
formula I wherein A represents N, CH or CR ; each R1
independently represents hydrogen, Ci_6alkyl,
C2-6alkenyl, C2-6alkynyl, - C(O)-Ci-6alkyl,
-C(O)-C2-6alkenyl, -C(O)-C2-6alkynyl, -C(O)-O-C
i-6alkyl, -C(O)-OC 2-6alkenyl, -C(O)-O-C2-6alkynyl or
phenyl, wherein said phenyl, C alky!, C2-alkenyl or
C2-6alkynyl is optionally substituted with one or more
substituents selected from halogen, hydroxyl,
haloCi.6alkyl, nitro, and NR2R3;. X represents
hydrogen, C aUyl or - CRaaRb-X', wherein X' represents
a monocyclic saturated moiety having 5-6 ring atoms
one of which is N and wherein one or two additional
ring atom may be a hetero atom selected from N, O and
S, which monocyclic ring may be substituted with one
or more substituent W, wherein W is selected from
C1-6alkyl, C2-6alkenyl, C2-6alkynyl, Ci- haloalkyl or
(=0); Ra and Rb each individually represent hydrogen,
-CH or halogen; Q represents -CH 2- or -NH-; Y
represents heteroaryl with 5-6 ring atoms, wherein 1,
2 or 3 ring atoms are selected from O, N or S, or Y
represents phenyl, wherein said heteroaryl or phenyl
may be substituted with one or more substituents
selected from halogen, C1-6alkyl, C2- 6alkenyl,
C2-6alkynyl or Ci-6alkoxy; wherein each of R2 and R3
independently represents hydrogen, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, hydroxyC i^alkyl, or haloC
i^alkyl; each of R4-R8 and R9-R12 independently
represent hydrogen, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, halogen, NR2R3, hydroxy, cyano, nitro,
haloCi-6alkyl or hydroxyC 1-6alkyl; and
pharmaceutically acceptable salts thereof. In on
embodiment, the invention relates to the use of
compounds of formula I and pharmaceutically acceptable
salts thereof in therapy. In one embodiment, the
invention relates to a pharmaceutical composition
comprising compounds of formula I and pharmaceutically
acceptable salts in combination with one or more
pharmaceutically acceptable carrier or excipient. In
one embodiment, the invention relates to the use of
compounds of formula I and pharmaceutically acceptable
salts in the manufacture of medicaments. In one
embodiment, the invention relates to compounds of
formula I and pharmaceutically acceptable salts for
use in the treatment of diseases. In one embodiment,
the invention relates to a method a treatment, said
method comprising the administration of a
therapeutically effective amount of compounds of
formula I and pharmaceutically acceptable salts to a
patient in need thereof.Definitions In the present
context, "alkyl" is intended to indicate a straight,
branched and/or cyclic saturated hydrocarbon. In
particular "Ci-6alkyl" is intended to indicate such
hydrocarbon having 1, 2, 3, 4, 5, or 6 carbon atoms.
Examples include methyl, ethyl, propyl, butyl, pentyl,
hexyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, 2-methyl-propyl, tert.-butyl, and
cyclopropylmethyl. In the present context, "alkenyl"
is intended to indicate a non-aromatic, straight,
branched and/or cyclic hydrocarbon comprising at least
one carbon-carbon double bond. In particular
"C2-6alkenyl" is intended to indicate such hydrocarbon



having 2, 3, 4, 5, or 6 carbon atoms. Examples of
C2-6alkenyl include ethenyl, 1- propenyl, 2-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, and cyclohexenyl. In
the present context, "alkynyl" is intended to indicate
a non-aromatic, straight, branched and/or cyclic
hydrocarbon comprising at least one carbon-carbon
triple bond and optionally also one or more
carbon-carbon double bonds. In particular
"C2-6alkynyl" is intended to indicate such hydrocarbon
having 2, 3, 4, 5, or 6 carbon atoms. Examples of
C2-6alkynyl include ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl and 5-but-l-en-3-ynyl.
In the present context "halogen" is intended to
indicate members of the 7th group of the periodic
system, e.g. flouro, chloro, bromo, and iodo. In the
present context, "alkoxy" is intended to indicate a
moiety of the formula -OR', wherein R' indicates alkyl
as defined above. In particular "Ci-6alkoxy" is
intended to indicate such moiety wherein the alkyl
part has 1, 2, 3, 4, 5, or 6 carbon atoms. In the
present context, pharmaceutically acceptable salts
include pharmaceutical acceptable acid addition salts,
pharmaceutically acceptable metal salts, ammonium and
alkylated ammonium salts. Acid addition salts include
salts of inorganic acids as well as organic acids.
Examples of suitable inorganic acids include
hydrochloric, hydrobromic, hydroiodic, phosphoric,
sulfuric, sulfamic, nitric acids and the like.Examples
of suitable organic acids include formic, acetic,
trichloroacetic, trifluoroacetic, propionic, benzoic,
cinnamic, citric, fumaric, glycolic, itaconic, lactic,
methanesulfonic, maleic, malic, malonic, mandelic,
oxalic, picric, pyruvic, salicylic, succinic, methane
sulfonic, ethanesulfonic, tartaric, ascorbic, pamoic,
bismethylene salicylic, ethanedisulfonic, gluconic,
citraconic, aspartic, stearic, palmitic, EDTA,
glycolic, p-aminobenzoic, glutamic, benzenesulfonic,
p-toluenesulfonic acids, theophylline acetic acids, as
well as the 8-halotheophyllines, for example 8-
bromotheophylline and the like. Further examples of
pharmaceutical acceptable inorganic or organic acid
addition salts include the pharmaceutically acceptable
salts listed in J . Pharm. Sci. 1977,66,2, which is
incorporated herein by reference. Examples of metal
salts include lithium, sodium, potassium, magnesium
salts and the like. Examples of ammonium and alkylated
ammonium salts include ammonium, methyl-, dimethyl-,
trimethyl-, ethyl-, hydroxy ethyl-, diethyl-,
n-butyl-, sec-butyl-, tert-butyl-, tetramethylammonium
salts and the like. In the present context, a "ring
atom" is intended to indicate the atoms constituting a
ring, and ring atoms are selected from C, N, O and S.
As an example, benzene and toluene both have 6 carbons
as ring atoms whereas pyridine has 5 carbons and 1
nitrogen as ring atoms. In the present context, the
term "therapeutically effective amount" of a compound
means an amount sufficient to cure, alleviate or
partially arrest the clinical manifestations of a
given disease and its complications in a therapeutic
intervention comprising the administration of said
compound. An amount adequate to accomplish this is
defined as "therapeutically effective amount".
Effective amounts for each purpose will depend on the
severity of the disease or injury as well as the
weight and general state of the subject. It will be
understood that determining an appropriate dosage may
be achieved using routine experimentation, by
constructing a matrix of values and testing different
points in the matrix, which is all within the ordinary
skills of a trained physician. In the present context,
the term "treatment" and "treating" means the
management and care of a patient for the purpose of
combating a condition, such as adisease or a disorder.
The term is intended to include the full spectrum of
treatments for a given condition from which the
patient is suffering, such as administration of the
active compound to alleviate the symptoms or
complications, to delay the progression of the
disease, disorder or condition, to alleviate or relief
the symptoms and complications, and/or to cure or
eliminate the disease, disorder or condition as well
as 



to prevent the condition, wherein prevention is to be
understood as the management and care of a patient for
the purpose of combating the disease, condition, or
disorder and includes the administration of the active
compounds to prevent the onset of the symptoms or
complications. Nonetheless, prophylactic (preventive)
and therapeutic (curative) treatments are two separate
aspects of the invention. The patient to be treated is
preferably a mammal, in particular a human being.
Detailed description of the invention In one
embodiment, the invention relates to compounds of
formula I [I] wherein A represents N, CH or CR1; each
R1 independently represents hydrogen, Ci_6alkyl,
C2-6alkenyl, C2-6alkynyl, - C(O)-Ci -6alkyl, -C(O)-C
2-6alkenyl, -C(O)-C 2-6alkynyl, -C(O)-O-C i-6alkyl,
-C(O)-OC 2-6alkenyl, -C(O)-O-C 2-6alkynyl or phenyl,
wherein said phenyl, C2- 6alkenyl or C2-6alkynyl is
optionally substituted with one or more substituents
selected from halogen, hydroxyl, haloCi-6alkyl, nitro,
and NR2R3;X represents hydrogen, C aUyl or - CRaRb-X',
wherein X' represents a monocyclic saturated moiety
having 5-6 ring atoms one of which is N and wherein
one or two additional ring atom may be a hetero atom
selected from N, O and S, which monocyclic ring may be
substituted with one or more substituent W, wherein W
is selected from C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
Ci- haloalkyl or (=0); Ra and Rb each individually
represent hydrogen, -CH or halogen; Q represents -CH -
or -NH-; Y represents heteroaryl with 5-6 ring atoms,
wherein 1, 2 or 3 ring atoms are selected from O, N or
S, or Y represents phenyl, wherein said heteroaryl or
phenyl may be substituted with one or more
substituents selected from halogen, C1-6alkyl, C2-
6alkenyl, C2-6alkynyl or Ci_6alkoxy; wherein each of
R2 and R3 independently represents hydrogen,
C1-6alkyl, C2-6alkenyl, C2-6alkynyl, each of R4-R8 and
R9-R12 independently represent hydrogen, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, halogen, NR2R3, hydroxy,
cyano, nitro, C1-6alkoxy, haloC1-6alkyl or hydroxyCi-
alkyl; and pharmaceutically acceptable salts thereof,
i.e. the compounds of the invention. Examples of such
heteroaryl with 5-6 ring atoms, wherein 1, 2 or 3 ring
atoms are selected from O, N or S include furazanyl,
thiazolyl, thienyl, furanyl, imidazolyl, oxazolyl,
pyrazolyl, isoxazolyl, 4H[l,2,4]triazolyl, pyrrolyl,
isothiazole, pyrazinyl, pyrimidinyl, pyridazinyl and
pyridyl. Examples of such monocyclic saturated moiety
having 5-6 ring atoms on e of which is N and wherein
one or two additional ring atoms may be a hetero atom
selected from N, O and S include pyrrolidinyl and
piperazinyl. In on embodiment, A represents CH. In one
embodiment, R1 represents Ci_6alkyl, in particular R1
represents ethyl, cyclopropyl or cyclobutyl. In one
embodiment, each of R4-R8 independently represent
hydrogen or halogen. In particular, R7 represents
halogen and R4, R5 and R8 represent hydrogen. In one
embodiment R4-R8 represent hydrogen.In one embodiment,
each of R9-R12 independently represent hydrogen or
halogen. In particular, R12 represents halogen and
R9-Rp represent hydrogen. In one embodiment, all of
R9-R12 represent hydrogen. In one embodiment, the
compounds of the invention are defined by formula F
wherein R1 represents C1-6alkyl; X represents
C1-6alkyl; Q represents -CH 2- or -NH-; Y represents a
heteroaryl with 5-6 ring atoms, wherein 1, 2 or 3 ring
atoms are selected from O, N or S, or alternatively Y
represents phenyl, wherein said heteroaryl or phenyl
may be substituted with one or more substituents
selected from halogen and Ci- alkyl; 



each of R4-R9 and R9-R12 independently represent
hydrogen or halogen; and pharmaceutically acceptable
salts thereof. In one embodiment relating to formula F
, R1 represents ethyl, cyclopropyl or cyclobutyl; Q
represents -CH -; Y represents a heteroaryl with 5-6
ring atoms, wherein 1, 2 or 3 ring atoms are selected
from O, N or S, wherein said heteroaryl may be
substituted with one or more substituents selected
from halogen and C1-6alkyl. In one embodiment relating
to formula F , R7 represents halogen, and R5, R6 and
R8 represent hydrogen.In one embodiment relating to
formula F , R12 is halogen, and R9-Rp represent
hydrogen. In one embodiment relating to formula F , Y
represents furazanyl, thiazolyl, thienyl, furanyl,
imidazolyl, oxazolyl, pyrazolyl, isoxazolyl, or
4H[l,2,4]triazolyl. In one embodiment relating to
formula F , Q represents -NH, and Y represent phenyl,
wherein said phenyl may be substituted with one or
more substituents selected from halogen. In one
embodiment, compounds of the invention are selected
from 1a 3-Methyl- 1-oxo-2-phenylamino-
1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-l-phenyl-propyl)-amide Ib 2-Benzyl-3-methyl-
1-oxo- 1,2-dihydro-isoquinoline-4-carboxylic acid
((S)- 1- phenyl-propyl)-amide 1c 3-Methyl-
1-oxo-2-(pyridin-2-ylamino)-
1,2-dihydro-isoquinoline-4-carboxylic acid
((S)-l-phenyl-propyl)-amide Id
2-Furan-3-ylmethyl-3-methyl-l-oxo-l,2-dihydro-isoquino
line-4-carboxylic acid ((S)- 1-phenyl-propyl)-amide 2a
8-Fluoro-2-furan-3-ylmethyl-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2b
8-Fluoro-3-methyl- 1-oxo-2-pyridin-3-ylmethyl-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2c
8-Fluoro-3-methyl- 1-oxo-2-pyridin-4-ylmethyl-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2d
2-(2,5-Difluoro-benzyl)-8-fluoro-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2e
2-(2,6-Difluoro-benzyl)-8-fluoro-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2f
2-(3,4-Difluoro-benzyl)-8-fluoro-3-methyl-l-oxo-l,2-di
hydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2g
8-Fluoro-3-methyl- 1-oxo-2-thiophen-3-ylmethyl-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide2h
8-Fluoro-3-methyl-2-(5-methyl-isoxazol-3-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]- amide 2i
8-Fluoro-3-methyl- 1-oxo-2-thiophen-2-ylmethyl-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2j
8-Fluoro-2-(lH-imidazol-2-ylmethyl)-3-methyl-l -oxo-
1,2-dihydro-isoquinoline- 4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 2k
8-Fluoro-2-(lH-imidazol-2-ylmethyl)-3-methyl-l -oxo-
1,2-dihydro-isoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2 1
8-Fluoro-2-furan-3-ylmethyl-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2m
8-Fluoro-3-methyl-2-(5-methyl-isoxazol-3-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2n
8-Fluoro-3-methyl- 1-oxo-2-thiazol-2-ylmethyl-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2o
8-Fluoro-3-methyl-2-(5-methyl-4H-[l,2,4]triazol-3-ylme
thyl)-l -oxo- 1,2- dihydro-isoquino line-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)- methyl]-amide 



2p
8-Fluoro-3-methyl-2-(5-methyl-2H-pyrazol-3-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2q
8-Fluoro-3-methyl-2-( 1-methyl-
1H-pyrazol-3-ylmethyl)- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2r
8-Fluoro-3-methyl-2-(4-methyl-thiazol-5-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2s
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2t
8-Fluoro-3-methyl-2-oxazol-4-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2u
8-Fluoro-3-methyl-2-(5-methyl-thiazol-2-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide2v
8-Fluoro-3-methyl-2-(4-methyl-furazan-3-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2w
2-(4,5-Dimethyl-
1H-imidazol-2-ylmethyl)-8-fluoro-3-methyl- 1-oxo- 1,2-
dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)- methyl]-amide 2x
2-(2,5-Dimethyl-furan-3-ylmethyl)-8-fluoro-3-methyl-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2y
8-Fluoro-3-methyl-l-oxo-2-(l,3,5-trimethyl-lH-pyrazol-
4-ylmethyl)-l,2- dihydro-isoquinoline-4-carboxylic
acid [(S)-cyclobutyl-(3-fluoro-phenyl)- methyl]-amide
2z
2-(l,5-Dimethyl-lH-pyrazol-3-ylmethyl)-8-fluoro-3-meth
yl-l-oxo-l,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2aa
8-Fluoro-3-methyl-2-( 1-methyl-
1H-imidazol-4-ylmethyl)- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ac
8-Fluoro-3-methyl-2-(2-methyl-thiazol-4-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ad
8-Fluoro-3-methyl-2-(2-methyl-furan-3-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ae
8-Fluoro-3-methyl-2-( 1-methyl-
1H-pyrazol-4-ylmethyl)- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2af
8-Fluoro-3-methyl-2-(3-methyl-3H-imidazol-4-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ag
8-Fluoro-3-methyl-2-( 1-methyl-
1H-imidazol-2-ylmethyl)- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ah
2-( 1-Ethyl-
1H-imidazol-2-ylmethyl)-8-fluoro-3-methyl- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2ai
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(4-fluoro-phenyl)-methyl]-amide 2aj
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]-amide2ak
8-Fluoro-2-(3H-imidazol-4-ylmethyl)-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2al
8-Fluoro-3-methyl-2-(3-methyl-isoxazol-5-ylmethyl)-
1-oxo- 1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 2am
8-Fluoro-2-isoxazol-5-ylmethyl-3-methyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 3a
2-(l -Ethyl-
lH-imidazol-2-ylmethyl)-8-fluoro-3-methyl- 1-oxo-
1,2-dihydroisoquinoline- 4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]- amide 4a
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3,5-difluoro-phenyl)-methyl]-amide 4b
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- carboxylic acid
[(S)-cyclobutyl-(3,4-difluoro-phenyl)-methyl]-amide 4c
8-Fluoro-3-methyl-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4- 



carboxylic acid
[(S)-cyclobutyl-(4-fluoro-phenyl)-methyl]-amide 5a
8-Fluoro-2-oxazol-2-ylmethyl- 1-oxo-
1,2-dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)-methyl]-amide 5b
8-Fluoro-2-oxazol-2-ylmethyl-
1-oxo-3-(2-oxo-pyrrolidin- 1-ylmethyl)- 1,2-
dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)- methyl]-amide 5c
3-(4-tert-Butyl-piperazin-
1-ylmethyl)-8-fluoro-2-oxazol-2-ylmethyl- 1-oxo- 1,2-
dihydro-isoquinoline-4-carboxylic acid
[(S)-cyclobutyl-(3-fluoro-phenyl)- methyl]-amide
Further, the compounds of the invention may exist in
unsolvated as well as in solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol and the like. In general, the solvated forms
are considered equivalent to the unsolvated forms for
the purposes of this invention. The compounds of the
present invention may have one or more asymmetric
centres and it is intended that any optical isomers
(i.e. enantiomers or diastereomers), in the form of
separated, pure or partially purified optical isomers
and any mixtures thereof including racemic mixtures,
i.e. a mixture of stereoisomeres, are includedwithin
the scope of the invention. In particular, when A
represents CH or CR1, A may be an asymmetric centre
giving rise to two optical isomers, an R form and an S
form. In one embodiment, the compounds of the present
invention have the S form. In a particular embodiment,
the compounds of the present invention have the
following absolute configuration around A, A being CH
or In this context is understood that when specifying
the enantiomeric form, then the compound is in
enantiomeric excess, e.g. essentially in a pure,
mono-enantiomeric form. Accordingly, one embodiment of
the invention relates to a compound of the invention
having an enantiomeric excess of at least 60%, at
least 70%, at least 80%, at least 85%, at least 90%,
at least 96%, preferably at least 98%. Racemic forms
can be resolved into the optical antipodes by known
methods, for example by separation of diastereomeric
salts thereof with an optically active acid, and
liberating the optically active amine compound by
treatment with a base. Another method for resolving
racemates into the optical antipodes is based upon
chromatography of an optically active matrix. The
compounds of the present invention may also be
resolved by the formation of diastereomeric
derivatives. Additional methods for the resolution of
optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by J
. Jaques, A. Collet and S. Wilen in "Enantiomers,
Racemates, and Resolutions", John Wiley and Sons, New
York (1981). Optically active compounds can also be
prepared from optically active starting materials.
Furthermore, when a double bond or a fully or
partially saturated ring system is present in the
molecule geometric isomers may be formed. It is
intended that any geometric isomers, as separated,
pure or partially purified geometric isomers or
mixtures thereof are included within the scope of the
invention. Likewise, moleculeshaving a bond with
restricted rotation may form geometric isomers. These
are also intended to be included within the scope of
the present invention. Furthermore, some of the
compounds of the present invention may exist in
different tautomeric forms and it is intended that any
tautomeric forms that the compounds are able to form
are included within the scope of the present
invention. NK3 receptor antagonists have been
implicated in various diseases in addition to
psychosis and schizophrenia discussed above. Langlois
et al in J Pharm.Exp.Ther., 299, 712-717, 2001,
concludes that NK3 antagonists may be applicable in
CNS diseases in general, and in anxiety and depression
in particular. Yip et al in Br.J.Phar., 122, 715-722,
1997 further implicates NK3 antagonists in diverse
brain functions, such as cortical processing, learning
and memory, neuroendocrine and behavioral regulation.
Additional studies have shown that NKB and NK3
receptors are involved in pain, and that NK3
antagonists have an antinociceptive and analgesic 



effect [Fioramonti, Neurogastroenterol.Motil.,\5,
363-369, 2003]. Mazelin et al in Life Sd., 63,
293-304, 1998 show that NK3 antagonists have an effect
in gut inflammation and concludes that such
antagonists may be used in the treatment of irritable
bowel syndrome (IBS). In addition, NK3 antagonists
have in in vivo models been demonstrated to be useful
in the treatment of airway related diseases, such as
asthma, airway hyperresponsiveness, cough, and
bronchorestriction [Daoui, AmJ.Respir.Crit.Care Med.,
158, 42-48, 1998]. Maubach et al in Neurosd., 83,
1047- 1062, 1998 show that NKB and the NK3 agonist
senktide increase the frequency and duration of
epileptiform discharges, and thus by inference that
NK3 antagonists have a anticonvulsive potential.
Finally, Kernel et al in J.Neurosd., 22, 1929-1936,
2002, suggests the use of NK3 antagonists in the
treatment of Parkinson's Disease. Accordingly,
clinical, pre-clinical, in vivo and in vitro studies
support that NK3 receptor antagonists are of relevance
for the treatment or prevention of various disorders
including psychosis, schizophrenia, depression,
anxiety, cognitive impairment, obesity, Alzheimer's
disease, Parkinson's disease, pain, convulsions,
cough, asthma, airway hyperresponsiveness,
microvascular hypersensitivity, bronchoconstriction,
gut inflammation, and inflammatory bowel
syndrome.Schizophrenia is classified into subgroups.
The paranoid type is characterised by delusions and
hallucinations and absence of thought disorder,
disorganized behavior and affective flattening. The
disorganized type, which is also named 'hebephrenic
schizophrenia' in the ICD, in which thought disorder
and flat affect are present together. The catatonic
type, in which prominent psychomotor disturbances are
evident, and symptoms may include catatonic stupor and
waxy flexibility. The undifferentiated type in which
psychotic symptoms are present but the criteria for
paranoid, disorganized, or catatonic types have not
been met. The symptoms of schizophrenia normally
manifest themselves in three broad categories, i.e.
positive, negative and cognitive symptoms. Positive
symptoms are those, which represent an "excess" of
normal experiences, such as hallucinations and
delusions. Negative symptoms are those where the
patient suffers from a lack of normal experiences,
such as anhedonia and lack of social interaction. The
cognitive symptoms relate to cognitive impairment in
schizophrenics, such as lack of sustained attention
and deficits in decision making. The current
antipsychotics are fairly successful in treating the
positive symptoms but fare less well for the negative
and cognitive symptoms. Contrary to that, NK3
antagonists have been shown clinically to improve on
both positive and negative symptoms in schizophrenics
[Am.J.Psychiatry, 161, 975-984, 204], and according to
the above discussion they are also expected to deliver
an effect on the cognitive symptoms. Cognitive
impairment include a decline in cognitive functions or
cognitive domains, e.g. working memory, attention and
vigilance, verbal learning and memory, visual learning
and memory, reasoning and problem solving e.g.
executive function, speed of processing and/or social
cognition. In particular, cognitive impairment may
indicate deficits in attention, disorganized thinking,
slow thinking, difficulty in understanding, poor
concentration, impairment of problem solving, poor
memory, difficulties in expressing thoughts and/or
difficulties in integrating thoughts, feelings and
behaviour, or difficulties in extinction of irrelevant
thoughts. In one embodiment, the present invention
relates to the compounds of the present invention for
use in therapy.In one embodiment, the present
invention relates to a method of treating a disease
selected from psychosis; schizophrenia;
schizophrenoform disorder; schizoaffective disorder;
delusional disorder; brief psychotic disorder; shared
psychotic disorder; psychotic disorder due to a
general medical condition; substance or drug induced
psychotic disorder (cocaine, alcohol, amphetamine
etc); schizoid personality disorder; schizotypal
personality disorder; psychosis or schizophrenia
associated with major depression, bipolar disorder,
Alzheimer's disease or Parkinson's disease; major
depression; general anxiety disorder; bipolar disorder
(maintenance treatment, recurrence prevention and
stabilization); mania; hypomania; 



cognitive impairment; ADHD; obesity; appetite
reduction; Alzheimer's disease; Parkinson's disease;
pain; convulsions; cough; asthma; airway
hyperresponsiveness; microvascular hypersensitivity;
bronchoconstriction; chronic obstructive pulmonary
disease; urinary incontinence; gut inflammation;
inflammatory bowel syndrome; PTSD (post traumatic
stress disorder); dementia; and agitation and delirium
in the elderly the method comprising the
administration of a therapeutically effective amount
of a compound of the present invention to a patient in
need thereof. In one embodiment, the present invention
relates to a method for the treatment of
schizophrenia, the method comprising the
administration of a therapeutically effective amount
of a compound of the present invention to a patient in
need thereof. In particular, said treatment includes
the treatment of the positive, negative and/or
cognitive symptoms of schizophrenia. In one
embodiment, the present invention relates to a method
of treating cognitive impairment, the method
comprising the administration of a therapeutically
effective amount of a compound of the present
invention to a patient in need thereof. In particular,
said cognitive impairment is manifested as a decline
in working memory, attention and vigilance, verbal
learning and memory, visual learning and memory,
reasoning and problem solving e.g. executive function,
speed of processing and/or social cognition. The
antipsychotic effect of typical and atypical
anti-psychotics, in particular D2 antagonists is
exerted via an inhibition of the post-synaptic D2
receptors. Pre synaptic D2 auto-receptors, however,
are also affected by the administration of
thesecompounds giving rise to an increase in the
dopamine neuron firing rate, which, in fact,
counteracts the antipsychotic effects. The increased
firing rate continues until the effect of the
pre-synaptic auto-receptors is blocked (the
depolarization block), typically after approximately 3
weeks of chronic treatment with typical or atypical
anti-psychotics. This model explains the up to 3 weeks
delay of clinical effect normally seen when D2
antagonist treatment is initiated. NK3 antagonists
seem to inhibit the increase in the dopamine neuron
firing mediated by the pre-synaptic D2 auto-receptors
brought about by D2 antagonists, wherefore the
combined administration of NK3 antagonists (e.g.
compounds of the present invention) and D2 antagonists
is expected to give rise to a faster onset of the
clinical effect. Moreover, D2 antagonists are known to
increase prolactin levels, which may give rise to
serious side effects, such as osteoporosis. It is
known that NK3 agonists give rise to an increase in
prolactin from which it may be deduced that a NK3
antagonist will lower an increased prolactin level,
i.e bring about a normalisation of the prolactin
level. A combined use of NK3 antagonists (e.g.
compounds of the present invention) and D2 antagonists
may thus address some of the safety issues associated
with D2 antagonists administration. Similarly, NK3
antagonists (e.g. compounds of the present invention)
may be administered together with antagonists/inverse
agonists/negative modulators/partial agonists of one
or more of the targets dopamine D2 receptor, dopamine
D3 receptor, dopamine D4 receptor, phosphodiesterase
PDElO, serotonin 5-HTiA receptor, serotonin 5-HT
Areceptor, serotonin 5-HT receptor, adrenergic alpha 2
receptor, cannabinoid type 1 receptor, histamine H3
receptor, cyclooxygenases, sodium channels or glycine
transporter GIyTl; or with agonists/positive
modulators/partial agonists of one or more of the
targets serotonin 5- HT Creceptor, KCNQ channels, NMDA
receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic Ml receptor, muscarinic M4 receptor,
metabotropic glutamate receptor mGluR2, metabotropic
glutamate receptor mGluR5, dopamine Dl receptor or
dopamine D5 receptor. Such combined administration of
compounds of the present invention and other
anti-psychotic compounds may be sequential or
concomitant. Examples of D2antagonists or partial
agonists include haloperidol, chlorpromazine,
sulpirid, risperidone, ziprasidon, olanzapine,
quetiapin, clozapine and aripiprazole. In one
embodiment, the compound of the present invention is
administered in an amount from about 0.001 mg/kg body
weight to about 100 mg/kg body weight per 



day. In particular, daily dosages may be in the range
of 0.01 mg/kg body weight to about 50 mg/kg body
weight per day. The exact dosages will depend upon the
frequency and mode of administration, the sex, the age
the weight, and the general condition of the subject
to be treated, the nature and the severity of the
condition to be treated, any concomitant diseases to
be treated, the desired effect of the treatment and
other factors known to those skilled in the art. A
typical oral dosage for adults will be in the range of
1-1000 mg/day of a compound of the present invention,
such as 1-500 mg/day, such as 1-100 mg/day or 1- 50
mg/day. In one embodiment, the present invention
relates to the use of the compounds of the present
invention in the manufacture of a medicament for the
treatment of a disease selected from psychosis;
schizophrenia; schizophrenoform disorder;
schizoaffective disorder; delusional disorder; brief
psychotic disorder; shared psychotic disorder;
psychotic disorder due to a general medical condition;
substance or drug induced psychotic disorder (cocaine,
alcohol, amphetamine etc); schizoid personality
disorder; schizotypal personality disorder; psychosis
or schizophrenia associated with major depression,
bipolar disorder, Alzheimer's disease or Parkinson's
disease; major depression; general anxiety disorder;
bipolar disorder (maintenance treatment, recurrence
prevention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite
reduction; Alzheimer's disease; Parkinson's disease;
pain; convulsions; cough; asthma; airway
hyperresponsiveness; microvascular hypersensitivity;
bronchoconstriction; chronic obstructive pulmonary
disease; urinary incontinence; gut inflammation;
inflammatory bowel syndrome; PTSD; dementia; and
agitation and delirium in the elderly. In one
embodiment, the present invention relates to the use
of a compound of the present invention in the
manufacture of a medicament for the treatment
ofschizophrenia. In particular, said treatment
includes the treatment of the positive, negative
and/or cognitive symptoms of schizophrenia. In one
embodiment, the present invention relates to the use
of a compound of the present invention in the
manufacture of a medicament for the treatment of
cognitive impairment. In particular, said cognitive
impairment is manifested as a decline in working
memory, attention and vigilance, verbal learning and
memory, visual learning and memory, reasoning and
problem solving e.g. executive function, speed of
processing and/or social cognition. In one embodiment,
the present invention relates to a compound of the
present invention for use in the treatment of a
disease selected from psychosis; schizophrenia;
schizophrenoform disorder; schizoaffective disorder;
delusional disorder; brief psychotic disorder; shared
psychotic disorder; psychotic disorder due to a
general medical condition; substance or drug induced
psychotic disorder (cocaine, alcohol, amphetamine
etc); schizoid personality disorder; schizotypal
personality disorder; psychosis or schizophrenia
associated with major depression, bipolar disorder,
Alzheimer's disease or Parkinson's disease; major
depression; general anxiety disorder; bipolar disorder
(maintenance treatment, recurrence prevention and
stabilization); mania; hypomania; cognitive
impairment; ADHD; obesity; appetite reduction;
Alzheimer's disease; Parkinson's disease; pain;
convulsions; cough; asthma; airway
hyperresponsiveness; microvascular hypersensitivity;
bronchoconstriction; chronic obstructive pulmonary
disease; urinary incontinence; gut inflammation;
inflammatory bowel syndrome; PTSD; dementia; and
agitation and delirium in the elderly. In one
embodiment, the present invention relates to a
compound of the present invention for use in the
treatment of schizophrenia. In particular, said
treatment includes the treatment of the positive,
negative and/or cognitive symptoms of schizophrenia.
In one embodiment, the present invention relates to a
compound of the present invention for use in the
treatment of cognitive impairment. In particular, said



cognitive impairment is manifested as a decline in
working memory, attention andvigilance, verbal
learning and memory, visual learning and memory,
reasoning and problem solving e.g. executive function,
speed of processing and/or social cognition. The
compounds of the present invention may be administered
alone as a pure compound or in combination with
pharmaceutically acceptable carriers or excipients, in
either single or multiple doses. The pharmaceutical
compositions according to the invention may be
formulated with pharmaceutically acceptable carriers
or diluents as well as any other known adjuvants and
excipients in accordance with conventional techniques
such as those disclosed in Remington: The Science and
Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995. The pharmaceutical
compositions may be specifically formulated for
administration by any suitable route such as the oral,
rectal, nasal, pulmonary, topical (including buccal
and sublingual), transdermal, intracisternal,
intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous
and intradermal) route, the oral route being
preferred. It will be appreciated that the preferred
route will depend on the general condition and age of
the subject to be treated, the nature of the condition
to be treated and the active ingredient chosen.
Pharmaceutical compositions for oral administration
include solid dosage forms such as capsules, tablets,
dragees, pills, lozenges, powders and granules. Where
appropriate, they can be prepared with coatings.
Liquid dosage forms for oral administration include
solutions, emulsions, suspensions, syrups and elixirs.
Pharmaceutical compositions for parenteral
administration include sterile aqueous and nonaqueous
injectable solutions, dispersions, suspensions or
emulsions as well as sterile powders to be
reconstituted in sterile injectable solutions or
dispersions prior to use. Other suitable
administration forms include suppositories, sprays,
ointments, cremes, gels, inhalants, dermal patches,
implants, etc. Conveniently, the compounds of the
invention are administered in a unit dosage form
containing said compounds in an amount of about 0.1 to
500 mg, such as 1 mg, 5 mg, 10 mg, 50 mg 100 mg, 150
mg, 200 mg or 250 mg of a compound of the present
invention.For parenteral routes such as intravenous,
intrathecal, intramuscular and similar administration,
typically doses are in the order of about half the
dose employed for oral administration. For parenteral
administration, solutions of the compound of the
invention in sterile aqueous solution, aqueous
propylene glycol, aqueous vitamin E or sesame or
peanut oil may be employed. Such aqueous solutions
should be suitably buffered if necessary and the
liquid diluent first rendered isotonic with sufficient
saline or glucose. The aqueous solutions are
particularly suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. The
sterile aqueous media employed are all readily
available by standard techniques known to those
skilled in the art. Suitable pharmaceutical carriers
include inert solid diluents or fillers, sterile
aqueous solution and various organic solvents.
Examples of solid carriers are lactose, terra alba,
sucrose, cyclodextrin, talc, gelatine, agar, pectin,
acacia, magnesium stearate, stearic acid and lower
alkyl ethers of cellulose. Examples of liquid carriers
are syrup, peanut oil, olive oil, phospho lipids,
fatty acids, fatty acid amines, polyoxyethylene and
water. The pharmaceutical compositions formed by
combining the compound of the invention and the
pharmaceutical acceptable carriers are then readily
administered in a variety of dosage forms suitable for
the disclosed routes of administration. Formulations
of the present invention suitable for oral
administration may be presented as discrete units such
as capsules or tablets, each containing a
predetermined amount of the active ingredient, and
which may include a suitable excipient. Furthermore,
the orally available formulations may be in the form
of a 



powder or granules, a solution or suspension in an
aqueous or non-aqueous liquid, or an oil-in-water or
water-in-oil liquid emulsion. If a solid carrier is
used for oral administration, the preparation may be
tablet, e.g. placed in a hard gelatine capsule in
powder or pellet form or in the form of a troche or
lozenge. The amount of solid carrier may vary but will
usually be from about 25 mg to about 1 g.If a liquid
carrier is used, the preparation may be in the form of
a syrup, emulsion, soft gelatine capsule or sterile
injectable liquid such as an aqueous or n on aqueous
liquid suspension or solution. Tablets may be prepared
by mixing the active ingredient with ordinary
adjuvants and/or diluents followed by the compression
of the mixture in a conventional tabletting machine.
Examples of adjuvants or diluents comprise: Corn
starch, potato starch, talcum, magnesium stearate,
gelatine, lactose, gums, and the like. Any other
adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives etc.
may be used provided that they are compatible with the
active ingredients. In one embodiment, the invention
relates to a pharmaceutical composition comprising a
compound of the present invention together with a
second anti-psychotic agent. In one embodiment, said
second anti-psychotic agent is selected from
antagonists/inverse agonists/negative
modulators/partial agonists of the targets dopamine D2
receptor, dopamine D3 receptor, dopamine D4 receptor,
phosphodiesterase PDElO, serotonin 5-HT IA receptor,
serotonin 5-HT Areceptor, serotonin 5-HT6 receptor,
adrenergic alpha 2 receptor, cannabinoid type 1
receptor, histamine H3 receptor, cyclooxygenases,
sodium channels or glycine transporter GIyTl; or from
agonists/positive modulators/partial agonists of the
targets serotonin 5-HT Creceptor, KCNQ channels, NMDA
receptor, AMPA receptor, nicotinic alpha- 7 receptor,
muscarinic Ml receptor, muscarinic M4 receptor,
metabotropic glutamate receptor mGluR2, metabotropic
glutamate receptor mGluR5, dopamine Dl receptor or
dopamine D5 receptor. Particular examples of such
anti-psychotics include haloperidol, chlorpromazine,
sulpirid, risperidone, ziprasidon, olanzapine,
quetiapine, clozapine and aripoprazole In one
embodiment, the invention relates to a pharmaceutical
kit comprising a container comprising a compound of
the present invention and a separate container
comprising an anti-psychotic drug, such as typical
anti-psychotics, atypical an ti psychotics,
antagonists/inverse agonists/negative
modulators/partial agonists of one or more of the
targets dopamine D2 receptor, dopamine D3 receptor,
dopamine D4 receptor, phosphodiesterase PDElO,
serotonin 5-HT IA receptor, serotonin 5-HT Areceptor,
serotonin 5-HT6 receptor, adrenergic alpha 2 receptor,
cannabinoid type 1 receptor, histamine H3 receptor,
cyclooxygenases, sodium channels or glycine
transporter GIyTl; or with agonists/positive
modulators/partial agonists of one or more of the
targets serotonin 5-HT Creceptor, KCNQ channels, NMDA
receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic Ml receptor, muscarinic M4 receptor,
metabotropic glutamate receptor mGluR2, metabotropic
glutamate receptor mGluR5, dopamine Dl receptor or
dopamine D5 receptor. Particular examples of such
anti-psychotics include haloperidol, chlorpromazine,
sulpirid, risperidone, ziprasidon, olanzapine,
quetiapine, clozapine and aripiprazole. All
references, including publications, patent
applications, and patents, cited herein are hereby
incorporated by reference in their entirety and to the
same extent as if each reference were individually and
specifically indicated to be incorporated by reference
and were set forth in its entirety herein (to the
maximum extent permitted by law), regardless of any
separately provided incorporation of particular
documents made elsewhere herein. The use of the terms
"a" and "an" and "the" and similar referents in the
context of describing the invention are to be
construed to cover both the singular and the plural,
unless otherwise indicated herein or clearly
contradicted by context. For 



example, the phrase "the compound" is to be understood
as referring to various "compounds" of the invention
or particular described aspect, unless otherwise
indicated. Unless otherwise indicated, all exact
values provided herein are representative of
corresponding approximate values (e.g., all exact
exemplary values provided with respect to a particular
factor or measurement can be considered to also
provide a corresponding approximate measurement,
modified by "about," where appropriate). The
description herein of any aspect or aspect of the
invention using terms such as "comprising", "having,"
"including," or "containing" with reference to an
element or elements is intended to provide support for
a similar aspect or aspect of the invention that
"consists of, "consists essentially of, or
"substantially comprises" that particular element or
elements, unless otherwise stated or clearly
contradicted bycontext (e.g., a composition described
herein as comprising a particular element should be
understood as also describing a composition consisting
of that element, unless otherwise stated or clearly
contradicted by context). SYNTHETIC ROUTES The
compounds of the present invention of the general
formula I, wherein R1- R12 , A, X, Q, and Y are as
defined above can be prepared by the methods outlined
in the following reaction schemes and examples. In the
described methods it is possible to make use of
variants or modifications, which are themselves known
to chemists skilled in the art or could be apparent to
the person of ordinary skill in this art. Furthermore,
other methods for preparing compounds of the invention
will be readily apparent to the person skilled in the
art in light of the following reaction schemes and
examples. In the intermediate compounds of the general
formulae II - XXXI, R1-R12 , A, X, Q, and Y are as
defined under formula I . For compounds, which can
exist as a mixture or equilibrium between two or more
tautomers, only one tautomer is represented in the
schemes, although it may not be the most stable
tautomer. For compounds, which can exist in
enantiomeric, stereoisomeric or geometric isomeric
forms their geometric configuration is specified;
otherwise the structure represents a mixture of
stereoisomers. Such compounds include, but not limited
to 1,3-ketoesters or enamines of the general formula
IV and VII, which can exist in equilibrium between
keto or enol forms and the latter may also exist in
isomeric Z- and E-forms as well-known to chemists
skilled in the art. Such compounds also include
compounds of the present invention of the general
formula I, which may exist as a mixture of
atropisomers due to restricted rotation around
carboncarbon single bonds similar to atropisomerism in
ortho, ortho'-disubstituted biaryl compounds also
well-known to the person skilled in the art. Starting
materials of the general formulae II, III, VI, XI, XX,
and XXI are either obtained from commercial sources as
summarized in the Table 2 or they can be readily
prepared by standard methods or their modifications
described in the literature.2-Bromobenzoic acids of
the general formula II are coupled with keto-esters of
the general formula III in the presence of a strong
base such as sodium hydride and copper or copper salts
such as copper (I) bromide in a suitable solvent such
as 1,4- dioxane, acetonitrile or an excess of the
above keto-esters at suitable temperature such as
reflux or at 700C with the formation of compounds of
the general formula IV (Scheme 1). Such arylation
reaction is well known in general as copper-catalyzed
Ullmann-type coupling reaction (review: S.V. Ley, A.W.
Thomas Angew. Chem. Int. Ed. 2003, 42, 5400). Also, in
this particular case when the coupling reaction
involves activated methylene compounds such as
compounds of the general formula IV in the presence of
copper or copper salts the reaction is known as the
Hurtley reaction (W.R.H. Hurtley J Chem. Soc. 1929,
1870). The obtained compounds of the general formula
IV are then condensed with amino compounds of the
general formula VI with or without appropriate solvent
under the heating conditions with the formation of
isoquinolinones of the general 



formula VIII via intermediate formation of enamines of
the general formula VII which are usually not
separated from the reaction mixture. Alternatively,
the enamines of the general formula VII can be
obtained from amino compounds of the general formula
VI in the presence of the appropriate dehydrating
agent such as tetraethoxysilane under heating
conditions or at ambient temperature in the presence
of a catalytic amount of acid such as acetic acid.
Then, the cyclisation reaction with the formation of
isoquinolinones of the general formula VIII can be
carried out under the heating conditions as mentioned
above or at ambient temperature in the presence of an
appropriate coupling reagent such as EDC/HOBT (Scheme
1). Furthermore, isoquinolinones of the general
formula VIII can be obtained directly from the
starting 2-bromobenzoic acids of the general formula
II and deprotonated enamines of the general formula V
in a modified one-pot procedure involving Hurtley
reaction performed at 700C with the formation of the
compounds of the general formula VII and subsequent
cyclisation performed at higher temperature. Enamines
of the general formula V are readily available from
ketoesters III and amino compounds VI under conditions
described above for preparation of enamines of the
general formula VII (Scheme 1).Compounds of the
general formula VIII are readily hydrolyzed to acids
of the general formula IX under conditions for ester
hydrolysis well known to chemists skilled in the art.
Finally, the subsequent coupling with amines (A = C)
or hydrazines (A = N) of the general formula XI leads
to the formation of the compounds of the invention of
the general formula I (Scheme 1). Such coupling
reactions usually performed via activation of the acid
with an appropriate coupling or activation reagent
such as but not limited to thionyl chloride with the
formation of corresponding acid chloride or in the
presence EDC/HOBT. Hydrazides of the general formula I
(A = N) where Rl = H can be converted to disubstituted
hydrazides of the same general formula where Rl is not
hydrogen by acylation, alkylation or arylation
reactions with appropriate acylation or alkylation
reagents such as but not limited to acid chlorides,
carbamoyl chlorides, chloroformates or
alkylhalogenides. Compounds of the general formula I
where X is methyl can be converted to the compounds of
the general formula XII by regio selective bromination
reaction in the presence of bromination reagent such
as bromine. Then the bromine atom can be substituted
by various nucleophiles of the general formula X'-H or
X' with the formation of the compounds of the
invention of the general formula I as shown in Scheme
2. Those skilled in the art will readily appreciate
that many nitrogen, carbon and sulphur nucleophiles
such as but not limited to amines, aromatic amines,
amides, heterocycles, alcohols, phenols, cyanides or
thiols are commercially or readily available in the
neutral or in the deprotonated anionic form required
for such transformation. If necessary, further
derivatisation or transformation can be performed in
the substituents R4-R12 and X using standard methods
of organic synthesis known to the person of ordinary
skill in the art.I (X = Me) XIIInstrument and system
for producing a sample of a body liquid and for
analysis thereof The invention relates to the
collection of samples of body liquid for allowing
analysis thereof, i.e. determination of an analyte
concentration therein. In particular it relates to
instruments and systems for producing a small sample
of body liquid by piercing the skin of a subject
(human or animal) using a disposable lancing element
having a skin piercing tip suitable for generating a
small wound from which the sample is drawn. Depending
on the skin site used and on the lancing depth the
body liquid is blood or interstitial liquid or a
mixture thereof. Analysis based on skin-piercing is
important in several fields of medical diagnostics and
treatment. Of particular importance is the field of
diabetes management. It has been determined that
severe long term damages caused by diabetes mellitus
can be avoided if the patient 



controls her or his blood sugar level several times a
day in order to adapt the required insulin injections
closely to the actual need for maintaining a constant
blood sugar level. This requires so called
"home-monitoring" by the patient himself or by other
people not having a medical training. Other important
fields of medical diagnostics and treatment with
similar requirements, including home-monitoring, refer
for example to the regular control of blood
cholesterol and to the control of blood
coagulationparameters. The invention is in particular
suitable but not limited to home-monitoring
applications. Similar requirements also exist, e.g.,
in so called "near-patient-testing". Lancing of the
skin is generally performed by a lancing system
comprising, as mutually adapted components of the
system, a reusable hand-held instrument and lancing
elements. The movement required for lancing
(puncturing movement) is driven by a lancing drive
provided inside a housing of the instrument and
adapted for driving a lancing element connected
thereto. Lancets can be interchangeably connected to
the drive and generally are disposible items. After
triggering the puncturing movement the lancet is
driven in a puncture direction until it reaches a
point of maximum displacement and thereafter it is
further driven in a reverse direction. Many suitable
lancet drive mechanisms have been described. In most
cases the driving force is supplied by a tensioned
spring and the lancet drive further includes suitable
mechanical means for converting the force of the
spring into the required movement of a lancet. An
important consideration in developing lancing systems
is the pain caused by the pricking action. This pain
and the convenience of use are decisive factors
determining compliance of the patient, i.e. his
willingness to perform regular analyses as required
for maintaining his health. It has been determined
that reliable production of the required amount of
sample liquid with minimum pain highly depends on the
reproducibility of an optimum penetration depth of the
tip of the lancing element into the skin (see
US-patent 5,318,584). With earlier lancet systems the
analysis generally required a plurality of steps to be
performed by the user. After lancing with such earlier
systems the blood did not readily emanate from the
wound site in the lanced skin. Therefore manual
"milking" steps such as pinching, squeezing and
kneading where necessary in order to express the
required amount of sample liquid. Finally sample
liquid was contacted toan analysis element of an
analysis system (which was separate and distinct from
the lancing system) and the analysis was performed
thereby. In order to improve the production of sample
liquid at the lancing site and to avoid the manual
"milking" several proposals were made all of which
relate to the design of the contact area at a distal
end of the lancing instrument having a (generally
ring-shaped) skin contact surface surrounding a skin
contact opening. Such lancing systems are described in
WO 99/26539 WO 01/89383 A2 EP 1 245 187 A 1 EP 1 586
269 EP 1 586 270 While these approaches differ in
several ways, a common feature thereof is that the
skin contact opening has a relatively large diameter
whereby the skin bulges into the skin contact opening
forming a target site bulge which penetrates to some
extent into the opening when the lancing 



instrument is pressed with its distal end (i.e. with
the skin contact surface) against the skin. This
bulging action (hereafter designated "target site
bulging") is generally combined with additional means
for improving sample liquid production, such as a
mechanical squeezing acting radially inwardly, a
pumping action involving axial movement of parts of
the instrument, etc. Ideally these measures allow with
a high success rate (preferably better than 90 %)
expression of a sufficient amount of sample liquid
without manual "milking". This again is a requirement
of integrated lancing and analysis systems which, in a
single instrument, comprise both, means for the
lancing-type sample production and means for the
analysis. Such integrated systems are designed to
perform the sample generation and analysis fully
automatically, i.e. without any handling steps by the
user.They have been proposed in a plurality of
variants which can be assigned to two types, namely A)
"Two unit systems" having - in a single instrument
housing - two separate units for lancing and for
analysis. Typically the units are moved one after the
other to a common skin contact opening (see e.g. EP 1
669 028 A 1 and EP 1 736 100 A1) B) "Single unit
systems" operating with a single combined lancing- and
analysis unit suitable for performing both functions
(lancing and analysis). Most such systems operate with
integrated lancing and analysis elements. The two
components of such combined lancing and analysis
elements are generally manufactured separately but
assembled by the manufacturer or at least before use,
i.e. before the lancing movement is triggered. In the
instrument such elements are processed as a unified
item. In other single unit systems both functions
(lancing and analysis) are performed by the same unit
but a lancing element and an analysis element are
provided and processed separately during at least a
part of the analytical procedure. Examples of single
unit systems are described in the following
publications: WO 01/72220 WO 03/009759 A 1 EP 1 342
448 A 1 EP 1 360 933 A 1 EP 1 362 551 A 1 Even though
several of the discussed systems, in particular
integrated lancing and analysis systems, provide
improved results as compared to earlier known devices,
there are still substantial shortcomings. There is a
need for improvements with respect to several
partially contradictory requirements including ease of
use, minimum pain and minimum requirements concerning
volume, weight and production cost.With a view to this
aim a first aspect of the invention proposes an
instrument and a system for producing a sample of body
liquid by piercing the skin comprising a housing - a
lancing drive within said housing adapted for being
connected to a lancing element and adapted for driving
a lancing element connected thereto in a puncturing
movement in which the lancing element moves, after
triggering the puncturing movement, in a puncture
direction until it reaches a point of maximum
displacement and in a reverse direction after it has
reached the point of maximum displacement, a pressure
ring surrounding a skin contact opening and being
adapted for being pressed against the skin, 



wherein the skin contact opening has an opening area
corresponding to a circle with a diameter of at least
1.5 mm and not more than 4 mm. Preferably the opening
area corresponds to a circle with a diameter of at
least 2 mm, more preferably at least 2.5 mm. The
instrument further comprises a pressing force control
device for controlling the pressing force between the
pressure ring and the skin at the time of triggering
the puncturing movement, to be at least 3 N,
preferably at least 4 N and most preferably at least 5
N. Generally the pressure ring is circular and in this
case it should have the specified inner (free)
diameter. In case of a non-circular skin contact
opening the area of the opening should correspond
(i.e. be the same) as the area of a circle with the
mentioned diameter values. In contrast to the above
mentioned known approaches the invention does not rely
on target site bulging for automatic expression of a
sufficient amount of sample liquid. Rather the
inventors have found that it is possible to achieve
the required high reliability of sample generation
with a combination of a relatively small skin contact
opening and a relatively high pressure force which is
guaranteed by a pressing force control device. This
was unexpected, in particular because it had been
assumedthat such a high pressure would "press away"
the blood, unless the device has a large opening
allowing substantial bulging of the skin. This
assumption was based - inter alia - on the experience
known even to a layperson that pressing with a thin
item onto the skin causes a color change from red to
white indicating a loss of blood from the respective
site. The invention overcomes a problem related to
target site bulging namely the lack of reproducibility
of the penetration depth by which the tip of the
lancing element penetrates into the skin. With a given
adjustment of the longitudinal position (i.e. position
in the direction of the lancing movement; hereafter
"z-position") of the lancing drive and consequently a
given z-position of the point of maximum displacement
of the lancet the penetration depth depends on the
exact z-position of the skin surface during the
puncturing movement. Due to the bulging this skin
position is substantially undefined. In order to
overcome this uncertainty some prior art devices have
means for detection of the exact z-position of the
skin by a skin position detection device integrated
into the lancing instrument. Others operate with a
penetration depth reference element having a reference
skin contact surface which is contacted to the skin
(additionally to the skin contact surface surrounding
the skin contact opening of the instrument), for
providing a reliable z-position reference during
penetration of the lancing element tip into the skin.
While these approaches help to achieve a reproducible
penetration depth they require a substantial expense
in the instrument design and production, making the
system less handy and more costly. Many lancing
systems simply disregard the penetration depth
uncertainty. While individual variations from person
to person may be tolerable because they can be
compensated by adjusting the penetration depth
setting, intra-individual variations (i.e. variations
referring to the same user) remain. These include
changes of the (elastic and other) properties of the
skin caused by influencing factors such as
temperature,previous skin treatment (e.g. washing with
soap) and choice of the particular lancing site. These
variations lead to a much larger pain than necessary,
because they require a high value of the penetration
depth setting to make sure that a sufficient amount of
sample liquid is produced even with a disadvantageous
position of the skin. 



The invention allows an excellent reproducibility of
the z-position of the skin at the lancing site and
thus an excellent reproducibility of the penetration
depth. Simultaneously automatic sample generation
(without "milking") is achieved with a simple and
inexpensive design of the lancing system. A defined
pressing force is ensured by a suitable pressing force
control device. Such a device can be mechanical, in
particular comprising a spring device which is
arranged in such a manner that its spring force acts
between the pressure ring and the housing. The spring
device is preferably embodied as a metal spring. Other
spring-like devices are, however, known and can be
used, such as a pneumatic spring or a resilient
element of an elastic material. Hereafter the term
"spring" is used as an example of any such spring
device. Preferably it is pretensioned, as will be
described in more detail below. Pressing force control
devices operating by electrical means may comprise an
electromagnetic drive including a coil and a magnetic
core, in particular a voice coil drive. The control of
the pressure can be fully automatic or it can require
an activity of the user. In the latter case electrical
means can be used to measure the force by which the
pressure ring is pressed against the skin and this
force can be indicated to the user by suitable
visible, acoustic or tactile means, whereby the user
can adapt the pressing force to the desired value.
According to a second main aspect of the invention,
which is preferably combined with the first aspect but
can also be used independently, the invention proposes
a system and an instrument for producing a sampleof
body liquid by piercing the skin using a lancing
element having a skin piercing tip, said instrument
having a housing a lancing drive within said housing
adapted for being connected to a lancing element and
adapted for driving a lancing element connected
thereto in a puncturing movement in which the lancing
element moves, after triggering the puncturing
movement, in a puncture direction until it reaches a
point of maximum displacement and in a reverse
direction after it has reached the point of maximum
displacement, a pressure ring surrounding a skin
contact opening and being adapted for being pressed
against the skin wherein the pressure ring has on at
least a part of its circumference a width of not more
than 1.5 mm, preferably not more than 1.2 mm and most
preferably not more than 1 mm. According to a highly
preferred embodiment such a narrow pressure ring is
surrounded by a peripheral surface portion which is
recessed from the pressure ring such that the pressure
ring protrudes in the puncturing direction from the
peripheral surface portion. The pressure ring and the
recessed peripheral surface portion may be embodied as
part of a single element, designated pressure piece.
However, it is also possible that the pressure ring
and the recessed peripheral surface are parts of two
separate elements. According to a further preferred
embodiment the pressure ring protrudes from the
peripheral surface by at least 0.5 mm, preferably at
least 0.8 mm and not more than 2.0 mm, preferably not
more than 1.5 mm. In the context of this main aspect
it is of particular importance to note that the term
"pressure ring" is used herein in an essentially
geometrical sense, namely referring to a narrow
ring-shaped area surrounding the skin contact opening.
Forces acting between the instrument and the skin are
borne essentially only, or at least preferentially,
via the pressure ring. 



Thus the pressure ring is a narrow ring shaped surface
area surrounding the skin contact opening and bearing
during practical use of theinstrument at least 50 %,
preferably at least 70 % and most preferably at least
90 % of the forces acting between the instrument and
the skin. Consequently according to this aspect of the
invention at least the mentioned percentages of the
total force acting between the skin and the instrument
is borne only by a small ring shaped area of the
described maximum dimensions. The ring shaped area
forming the pressure ring may be part of an annular
element with circular cross-section, oftentimes
designated as "ring". Preferably, however, the
pressure ring of the invention is embodied as part of
a pressure piece, as will be explained further with
reference to the drawings. In the context of the
invention is has been found that the features of the
second aspect of the invention help to reliably and
automatically generate a sufficient amount of sample
liquid for analysis. According to a third main aspect
of the invention, which is preferably combined with
the first and/or second aspect but can also be used
independently, the invention proposes a system and an
instrument for producing a sample of body liquid by
piercing the skin using a lancing element having a
skin piercing tip, said instrument having a housing a
lancing drive within said housing adapted for being
connected to a lancing element and adapted for driving
a lancing element connected thereto in a puncturing
movement in which the lancing element moves, after
triggering the puncturing movement, in a puncture
direction until it reaches a point of maximum
displacement and in a reverse direction after it has
reached the point of maximum displacement, a pressure
ring surrounding a skin contact opening and being
adapted for being pressed against the skin wherein the
lancing drive and the pressure ring are so positioned
relative to each other that a projecting distance by
which the skin piercing tip ofthe lancing element
extends out of a pressure ring plane, when the lancing
element is in the point of maximum displacement, is
not more than 0.3 mm, preferably not more than 0.2 mm
and most preferably not more than 0.1 mm. The pressure
ring plane is defined as a plane running perpendicular
to the puncturing direction through the forwardmost
part of the pressure ring. Thus the projecting
distance is the distance in z-direction between the
point of maximum displacement and the closest point
(in z-direction) of the pressure ring. In the context
of the invention it has been found that surprisingly
even with such extremely small projecting distances a
highly reliable sample generation is achieved. In this
context it is important to understand the difference
between the reliability of sample generation and the
amount of sample generation. It was unexpected that
these two properties show little correlation.
Extremely small projecting distances according to the
third aspect of the invention may only generate small
amounts of sample but still this occurs with a
reliability which is sufficient for a fully automatic
lancing and analysis device. The second and the third
main aspect of the invention are favorable for any
size of skin contact opening and for any pressing
force. Particular good results are, however, achieved
if the instrument comprises a pressing force control
device for controlling the pressing force within the
limits specified above with respect to the first main
aspect of the invention. Furthermore the skin contact
opening should preferably have 



an opening area corresponding to a circle with a
diameter of at least 1.5 mm, preferably at least 2 mm,
most preferably at least 2.5 mm and not more than 8
mm, preferably not more than 5 mm and most preferably
not more than 3.5 mm. With respect to all three main
aspects the instrument is preferably adapted for
operation with an integral lancing and analysis
element, both forming a "single unit system" as
specified above. Further preferentially in this case
the lancet of the integral lancing and analysis
element is embodied as a direct sampler having a
capillary channel for transportingsample liquid
produced by piercing the skin by means of capillary
flow to a sample collection zone thereof. Also with
respect to all three main aspects of the invention it
is preferred that a minimum interaction time period
required for lancing and sampling a sufficient amount
of sample liquid for analysis is at most 3 seconds.
Preferably the minimum interaction time period is no
more than 2 seconds and more preferably it is no more
than 1 second. This relates specifically to integrated
lancing and analysis systems of both types A and B
identified above. In such systems the user interacts
with the system by establishing a pressing force
between the skin and the pressure ring of the
instrument. This can conveniently be done by pressing
a hand-held instrument against the finger or other
body part. Alternatively the finger or other body part
can be pressed against an instrument, lying e.g. on a
table. According to the prior art, timing has
generally been only a concern with respect to the
"test time", i.e. the total time required for the
analysis (from lancing until the analyte concentration
is indicated). The inventors have found that -
deviating from earlier understanding - the duration of
the minimum interaction time period ("MITP") is highly
critical for achieving the partially contradictory
requirements mentioned above. This time period is
defined as the minimum time duration for which
user-instrument interaction (as specified above) is
required for lancing and for collecting a sufficient
amount of sample for the analysis in a sample
collection device of the system. The functions
performed during the MITP include lancing, expression
of sample liquid from the tissue (preferably directly
into a capillary of the lancing element) and
collecting a sufficient amount of sample. The MITP is
a system-related quantity which is user-independent,
i.e. only determined by the design of the instrument,
and possibly by other components of the system. It
must not be confused with the actual time of
interaction which in each case depends on numerous
aspectsincluding the habits of the user. The actual
interaction time generally varies between users and,
even for a specific user, from analysis to analysis.
The invention teaches to design the system in such a
manner, that the minimum time for which at least every
user must interact with the instrument, is below the
indicated very small threshold values. The starting
point of the MITP is a point in time at which the
system is "ready for lancing", i.e. the lancing drive
is ready for driving a lancing movement of a lancing
element connected thereto and the desired lancing site
of the skin is properly located at the skin contact
opening of the instrument. Depending on the design of
the system a short period of time may be required
between establishing the status "ready for lancing"
and the triggering of the puncturing movement. Such a
short (preparatory) delay period may be required by
the instrument, for example for detecting the skin
position. Preferably, however, the design is such that
no such preparatory time period is needed due to
instrumental requirements, i.e. the triggering can
immediately take place 



when the status of the system is "ready for lancing".
In this case the starting point of the MITP may
coincide with the triggering of the puncturing
movement. A very short and well defined preparatory
delay period may, however, be provided for
non-instrumental reasons, in particular to take into
account visco-elastic deformation of the skin which
takes place after establishing a pressure force
between the skin and the pressure ring. The end of the
MITP is marked by the fact that a sufficient amount of
body liquid has been sampled, i.e. is available in the
sample collection device of the instrument for
analysis. A "sample collection device" as used herein
is any part of the system, inside the instrument, in
which sample liquid produced as a result of skin
lancing is available for analysis. It can, for
example, be a chamber or capillary and can be empty,
or filled with bibulous material. Details depend on
the type and design features of the particular
system.In the case of a "two unit system" the sample
collection device belongs to the analysis unit. It can
be a part of an analysis element or of a dedicated
sample collection element and collects sample after
the analysis unit has been moved to the skin contact
opening. In the case of a "single unit system" the
sample collection device can be a part of a lance
element, a part of an analysis element, a part of an
integrated lancing and analysis element or a part of a
dedicated sample collection element. If the sample
collection device is a part of an analysis element or
of an integrated lancing and analysis element it can,
in particular, be a part of a reaction zone thereof
containing reagents which react with the sample
liquid, thereby producing some kind of measurable
physical change which is characteristic for the
analysis. Preferably the sample collection device is
separate from the reaction zone of the analysis
element and includes a reservoir, which is suitable
for storing a sample liquid for an intermediate
storage time which is longer than the MITP. One
advantage of this embodiment is that it allows to
separate the timing requirements of the sample
collection from the timing requirements of the
analysis. The MITP is terminated as soon as the
reservoir of the sample collection device contains a
sufficient amount of sample liquid for the analysis.
Further steps, including for example the filling of a
reaction zone, can take place separately without
continued interaction of the user. In the last
mentioned preferred embodiment the transfer of the
sample liquid from the reservoir of the sample
collection device to the reaction zone of the analysis
element can either take place spontaneously or with
controlled timing. In the former case permanent fluid
communication is provided between the reservoir and
the reaction zone. In the latter case the fluid
communication from the reservoir of the sample
collection device to the analysis element is
"switchable", i.e. initially, preferably at least for
the duration of the MITP, there is no fluid
communication but same is established in a controlled
manner at a suitable point of time. Suitable means for
such switching are known for example from WO
2005/084546.The value of the pressing force during the
entire MITP is important. It should preferably be
maintained by means of the pressing force control
device to be at least 3 N preferably at least 4 N and
more preferably at least 5 N during the MITP.
According to another preferred embodiment maximum
values should be maintained during the same period,
namely at most 10 N, preferably at most 8 N and more
preferably at most 7 N. These limiting values of the
pressure force are preferred with respect to 



the requirements of withdrawing sample from the skin.
However, this does not mean that the pressing force
should be allowed to float in that range during the
MITP. Rather it has been found that the maximum
variation range of the pressing force should be
limited to no more than 15 %, preferably no more than
10 % and more preferably to no more than 5 %.
Expressed in absolute values the maximum variation
range of the pressing force between the pressure ring
and the skin during the MITP should be no more than
+/- 0.5 N, preferably not more than +/- 0.3 N and more
preferably not more than +/- 0.2 N. As noted above the
MITP is a user-independent quantity which depends only
on the design of the system. Preferably, however, the
instrument comprises a MITP controlling device. This
term refers to any device which helps to make sure
that the required interaction between the user and the
instrument (i.e. mainly the required pressing force
between the skin and the pressure ring) is maintained
by the user at least during the MITP. In other words
the MITP controlling device provides assistance to
make sure that the actual interaction between the user
and the instrument overlaps (or at least coincides
with) the MITP. The MITP controlling device need not
operate fully automatically in the sense that no acts
of the user, such as manual triggering of the
puncturing movement, are required. Rather it may
provide assistance to the user, in particular by
signaling to the user directly or indirectly the start
and the end of the MITP.The MITP controlling device
comprises means for detecting the starting point of
the MITP, by detecting the pressing force acting
between a pressure ring and the skin using any
suitable means (to be discussed in more detail below).
When the pressure corresponds to a predetermined
minimum value or range this status can be indicated to
the user by a suitable visible, audible or tactile
signal. Alternatively the lancing movement can be
triggered automatically when the status "ready for
lancing" has been detected. In this case there may be
no delay between "ready to lance" and triggering, i.e.
the MITP starts with the automatic triggering.
Alternatively there may be an instrument-controlled
delay time, e. g. to take into account the time needed
for visco-elastic skindeformation. In such cases the
preparatory delay period between "ready to lance" and
triggering is preferably at most 1 sec, more
preferably at most 0.7 sec and most preferably at most
0.5 sec. A preferred lower limit is 0.2 sec, at least
0.3 sec being more preferred and at least 0.4 sec
being most preferred. The end of the MITP period is
generally indicated to the user by a suitable visible,
audible or tactile signal. It should be noted, that a
dedicated MITP controlling device is not necessary for
the invention in its most general sense. Depending on
the particular situation it may be sufficient for the
user to be provided with an indirect indication of the
start and end of the MITP. For example the "ready to
lance"-status can be "felt" by the user when pressing
his finger on a spring-supported pressure ring (to be
described in more detail below) and the duration of
the MITP may be so short, that it may by sufficient to
rely on the "feeling" of the user with respect to the
end of the MITP. The instrument may have some kind of
fill control (as part of the MITP controlling device)
indicating a sufficient amount of sample liquid or
allowing an analysis only if a sufficient amount of
sample has been collected. However, in many cases such
fill control is not required. Ratherthe end of the
MITP is calculated by the instrument using a fixed
MITP value (depending on the design of the system
components). 



In the context of the invention it has been found that
substantial advantages are achieved with integrated
lancing and analysis systems if the described pressing
force between the pressure ring at the distal end of
the lancing instrument and the skin is maintained not
only at the time of lancing but also for a short
interaction period thereafter: With both types A and B
of integrated lancing and analysis systems,
maintaining this pressing force for a MITP helps to
produce a sufficiently large volume of sample liquid.
In the case of type A (two unit systems) maintaining a
MITP with the described pressing force is furthermore
important to make sure that the position of the
instrument (i.e. its skin contact opening) relative to
the skin is fixed until the point of time that the
analysis device is moved to the skin contact opening.
With systems of type B (single unit systems) it has
been found that maintaining a MITP with the described
pressing force is important in order to allow a
precise z-position of the lancing tip, thereby
improving suctioning of a sufficient amount of sample
liquid during a short period of time. Furthermore it
has been found in the context of the invention that
many users of integrated lancing and analysis systems
have problems to maintain a sufficient pressing force
for a sufficient period of time and that compliance
with recommended rules of using the instrument is much
better with a system incorporating the features
described here. The invention allows to use a simple
and inexpensive design of penetration depth adjustment
device. For example in order to adapt for small
remaining variations of the skin position it may be
sufficient to provide interchangeable distance
elements or pressure rings to allow a single adaption
of the systems to the needs of a particular user.The
instrument and system of the invention take into
account the viscoelastic properties of the skin in an
optimized manner. In this way not only a sufficient
supply of sample liquid is ensured but also "flooding"
by too much sample liquid is avoided. The invention
allows reliable analysis preferably with very small
sample volumes in the order not more than 300 nl,
preferably not more than 200 nl, and most preferably
not more than 100 nl. The invention is hereafter
described in more detail with reference to preferred
embodiments shown in the drawings. The technical
features and elements shown therein can be used
individually or in combination to design embodiments
of the invention. In the drawings Fig. 1 shows a
schematic sketch of the skin pressed against a
pressure ring; Fig. 2 shows a perspective view of an
analysis instrument; Fig. 3 shows a longitudinal
section of the instrument shown in Figure 2; Fig. 4
shows a perspective view of a lancing element for use
in the instrument shown in Figure 3; Fig. 5 shows a
schematic sketch regarding an aspect of the function
of the instrument shown in Figure 3. Figure 1 shows a
view of a pressure ring 1 against which a finger tip 2
is pressed with force F. The skin 3 bulges into the
skin contact opening 4 defined by pressure ring 1. The
degree of this bulging, i.e. the distance between the
plane A of pressure ring 1 and the apex of target site
bulge 6 depends on the pressing force F, the
dimensions of the skin contact opening 4 and the
elastic properties of the skin which vary from person
to person but also show intra-individual variation for
consecutive uses by 



the same person. Figure 1 also shows symbolically the
point P of maximum displacement which a piercing tip 7
reaches on its movement path during thepuncturing
movement. With most lancing instruments the
z-positions of the plane of the pressure ring 1 and of
the point of maximum displacement P relative to each
other (i.e. projecting distance s shown in Figure 1)
can be adjusted in order to allow a penetration depth
setting. Figure 1 shows that for a given value of
projecting distances s the actual penetration depth
depends directly on the degree of target site bulging.
Preferably the diameter D of the skin contact opening
4 is rather small. In this case there is only minimal
target site bulging, whereby the reproducibility of
the penetration depth of consecutive lancing events is
excellent. Generation of a sufficient amount of sample
liquid is supported by using a narrow pressure ring
having a width b of not more than 1.5 mm. In the
preferred embodiment shown the pressure ring 1 is a
part of a pressure piece 42 which comprises a
peripheral surface portion 50 surrounding the pressure
ring 1 and recessed from the pressure ring 1. Thus,
the pressure ring 1 protrudes by a protruding distance
h from the peripheral surface portion 50. Figures 2 to
5 show a suitable lancing system 10. It includes a
reusable hand-held instrument 11 and a disposable
lancing element 12 with a piercing tip 7. A housing 13
of the instrument contains a lancing drive 14 and a
measurement and evaluation electronics 15 shown only
symbolically as a block in Figure 3. A display 16 is
provided in order to allow visual indication of
information (including status information concerning
the system, advice concerning its handling, analytical
results etc.) to the user. Optionally the instrument
also comprises a MITP controlling device 17, a device
18 for generating audible signals (such as a buzzer)
and/or a device 19 for generating tactile signals
(such as a vibration generator). In a preferred
embodiment (best shown in Figure 4) lancing element 12
is combined with an analysis element 2 1, thereby
forming an integral lancing and analysis element 22.
In this integral element the lancing element 12 is
movable, relative to the analysis element 2 1, in a
longitudinal direction symbolized by double arrow 34.
An analysiselement holder 20 is provided for holding
the analysis element 22 inside the instrument 11. In
the embodiment shown analysis element holder 20
comprises a coupling recess 25 in analysis element 2 1
and a corresponding coupling protrusion 27 of the
instrument. In a similar manner the lancing element 12
has a coupling recess 24 cooperating with a coupling
protrusion 26 of the instrument. These pairs of
recesses 24,25 and protrusions 26,27 penetrating into
the respective coupling recesses allow the handling of
an integral lancing and analysis element 22 which has
been inserted into the instrument (Figure 3). The
lancet drive 14 shown in Figure 3 comprises a drive
rotor 29 with a cam 30 formed by a groove. Cam 30 and
a corresponding cam traveler 3 1 form a cam drive
mechanism which controls a pivoting movement of a
drive rod 32 about a pivoting axis 33. After
triggering of a puncture movement (by triggering means
not shown) drive rotor 29 turns with high speed
(driven by a drive spring also not shown) about its
axis 35 and this rotational movement is translated by
means of the cam curve formed by groove 30 and
traveled by cam traveler 3 1 into a corresponding
pivoting movement of drive rot 32 which again drives a
corresponding up and down movement of lancing element
12 to which it is connected by its coupling protrusion
26 penetrating into coupling recess 24. Similar rotor
drives for lancing instruments have 



been described elsewhere. Thus no more detailed
description is necessary. In the preferred embodiment
shown in Figure 4 the lancing element 12 is a "direct
sampler" having a capillary channel 28 inside its
piercing tip 7 and leading up to a sample collection
zone 23 of lancing element 12. In sample collection
zone 23 capillary channel 28 widens to form a sample
reservoir chamber 28a. During lancing, lancing element
12 performs a puncturing movement by which piercing
tip 7 is driven into skin 3. Thereafter, preferably
during a retraction phase of the puncturing movement,
after the piercing tip 7 hasreached its point of
maximum displacement (but with the piercing tip still
being below the surface of skin 3) sample liquid
penetrates - driven by capillary forces - into
capillary 28 and reservoir chamber 28a. Thus, in the
embodiment shown, capillary 28 and reservoir chamber
28a together form a sample collection device 36
suitable for storing sample liquid, ready for
subsequent transfer to an analysis zone 8 of analysis
element 2 1. The volume of sample liquid required for
the analysis is determined by the liquid volume taken
up by the device, in this case by the combined volume
of capillary 28 and reservoir chamber 28a. Once sample
liquid has arrived at sample collection zone 23 it may
be transferred to the adjacent analysis zone 8 of
analysis element 2 1 by means of a suitable fluid
communication device. Preferably the arrangement is
such that in a first configuration no fluid
communication between the sample collection zone of
lancing element 12 and the analysis element 2 1 is
provided whereas in a second configuration fluid
communication takes place. The switching between both
configurations can be accomplished by any suitable
means, e.g. by pressing zone 23 of lancing element 12
and analysis element 2 1 together. A more detailed
description of such preferred design of an integrated
lancing and analysis element with switchable sample
transfer is not necessary because it has been
described elsewhere. Of course the invention can also
be used with integral lancing and analysis elements
having a lancing part and a analysis part fixed to
each other. Evidently with such an embodiment no
separate holding devices for the two parts are
required. Rather only one holding device is provided
which simultaneously serves as lancing element holding
device and as analysis element holding device. While
preferred devices for holding and moving a lancing
element and an analysis element (or an integral
lancing and analysis element) in the instrument have
been described, many variants are possible. These
include a design in which analysis elements and/or
lancing elements arefixed to and transported by means
of a tape during at least a part of the system
operation. A special feature of the system of the
invention relates to a pressing force control device
37 provided in the instrument 11. In the embodiment
shown the pressing force control device 37 comprises a
spring 38 which is embodied and arranged in such a
manner that one end thereof acts against pressure ring
1 and the other end acts against the housing 13.
"Acting" in this context does not require immediate
contact. Rather it means that the spring exerts a
force on the pressure ring and that the corresponding
counter-force is (directly or indirectly) borne by the
housing. In the instrument shown in Figure 3 one end
of spring 38 rests on a wall of housing 13 and its
other end presses against a frame element 39 carrying
lancing drive 14. The force of spring 38 is further
transmitted from the frame element 39 to pressure ring
1 via pillar elements 40. 



Pressure ring 1 is embodied as part of a pressure
piece 42 which is borne by a pressure ring bearing 43
of housing 13 such that it is axially movable against
the force of spring 38. When a user presses her or his
finger tip 2 in the direction of arrow F onto pressure
piece 42 with pressure ring 1, the latter moves
downwardly against the force of spring 38 (or other
spring device). As soon as the contact between
pressure piece 42 and housing 13 at pressure ring
bearing 43 is interrupted, the force of spring 38 is
balanced by the pressing-down force of the finger. In
other words the force by which the pressure ring 1 is
pressed against the skin is in this status controlled
by the pressing force control device 37, embodies here
by means spring 38. The principles used in this design
are more clearly apparent from figure 5 showing that
spring 38 acts between housing 13 and pressure piece
42 with pressure ring 1. In the specific embodiment
shown drive 14 is connected in a defined spatial
configuration with pressure ring 1, in such a manner
that the distance between the point of maximum
displacementof the lancet movement and the pressure
ring 1 is independent from the compression status of
the spring 38 and the corresponding axial movement of
pressure piece 42. Preferably the spatial
configuration and hence the distance of the pressure
ring from the point of maximum displacement can be
varied (between puncturing movements) to set the
lancing penetration depth. It is, however, fixed
during the interaction of the user with the device,
i.e. from the point of time at which the pressure ring
is first pressed down until the body part is removed
therefrom. As is well known the force of an elastic
spring 38 increases linearly with its elongation (i.e.
compression in the case of a compression spring as
shown). In the context of the invention the force by
which the pressure ring 1 is pressed against the skin
shall be controlled closely, i.e. the variation
thereof should not exceed the preferred limiting
values given above. In order to achieve this end,
spring 38 is preferably embodied and arranged in such
a manner that it is pre-tensioned. This means that the
spring is already compressed (or in the case of an
extension spring extended) even if no pressing force
is exerted onto pressure ring 1, i.e. pressure ring 1
is in its "home" position resting on the surrounding
wall (bearing 43) of housing 13. The degree of this
pre-tensioning is such that the force of spring 38
acting on the pressure ring 1 varies by no more than
20 %, preferably no more than 10 % within the
spring-loaded movement range of the pressure ring 1.
In the embodiment shown the pressing force control
device is adapted to control not only a minimum
pressing force but also a maximum pressing force. This
is generally favorable but not mandatory. Preferably
the maximum pressing force at the time of triggering
is not more than 8 N, preferably not more than 7 N. If
a maximum pressing force is to be maintained it is
important to make sure, that in the entire movement
range the pressing-force acting between the finger 2
(or other body part) and the pressure ring 1 is
controlled only by the force of spring 38 balanced by
the pressing-downforce of finger 2. This condition
would not be met if the movement ofpressure ring 1 was
influenced or limited by some kind of abutting member
or obstacle acting - within its possible movement
range - on ring 1. In order to meet this condition a
pressure ring movement limiting arrangement 44 (figure
5) is provided by which the maximum displacement of
the pressure ring 1 possible by pressing with a finger
2 or other body part is limited within a fully
spring-loaded movement range of the pressure ring. In
the preferred embodiment shown in figure 5 this is
achieved by a 



contact surface 46 which is arranged in the vicinity
(at the radially outer side) of the pressure ring 1 in
such a manner that a body part pressed against the
pressure ring 1, and thereby moving the pressure ring,
abuts against the contact surface 46. Due to this
abutting, the pressure ring can not be moved further,
i.e. the possible displacement of the pressure ring
(by the body part pressing thereagainst) is limited.
With such an embodiment the maximum displacement
depends on the distance dr by which the pressure ring
protrudes from the instrument housing (contact surface
46). When pressure piece 42 with pressure ring 1 is
pressed downwardly this movement is discontinued when
finger tip 2 contacts the surface of housing 13 in the
vicinity of the pressure ring 1. In this context it is
also favorable if the design is such that the maximum
displacement of the pressure ring 1 during practical
use is small. Preferably it should be less than 3 mm,
more preferably less than 2 mm and even more
preferably less than 1 mm. Therefore the distance dr
of the plane A of pressure ring 1 and the adjacent
housing surface should not be too large. Preferred
maximum values can be calculated by adding 0.5 mm to
the mentioned maximum displacement values. On the
other hand dr should not be too small, among others
because it is favorable for the handling of the
instrument if a protrusion of pressure ring 1 versus
the adjacent housing area simplifies the finding of a
suitable finger position for the user. Therefore this
protrusion, i.e. the distance dr, should be at least
0.2 mm, and preferably at least 0.5 mm.Of course the
construction part at which the pressure ring is
provided can have many different shapes and designs.
In contrast to some earlier devices it should be
non-deformable in the sense that it should not be
visibly deformed during normal use of the system. As
stated earlier the term "pressure ring" refers to the
ring-shaped surface of the respective part which in
practical use, i.e. under the conditions prevailing in
using of the particular instrument) bears the major
part of the pressing force acting between the
instrument and the skin. Of course this ring-shaped
contact surface (i.e. the pressure ring) can have
varying shapes including e.g. slightly rounded edges.
A suitable exact shape and width of the pressure ring
can be determined experimentally on the basis of the
information contained herein. The ring should protrude
from any adjacent housing surface by a sufficient
distance to allow easy tactile recognition thereof by
the user. Furthermore the term "pressure ring" does
not have to be understood as being limited to an
uninterrupted ring. Rather the ring shaped surface
contacting the skin can have interruptions (for
example by recesses) which should, however, be small
enough not to spoil the described function of the
pressure ring. In the preferred embodiment shown in
Figure 3 the instrument furthermore comprises a
pressure-ring-movement detection device 45. In the
context of the second main aspect of the invention it
is preferably a part of a MITP control device. Means
for movement detection are well known, for example a
light barrier 46 as shown symbolically in the drawing.
Such a device detects the movement of pressure piece
42, and hence of pressure ring 1, upon pressing down
from its "home" position by finger 2. Such detection
allows several favorable functions including an
indication to the user (via display 16 or generators
of audible or tactile signals 18 and 19) that the
instrument is "ready for lancing". Alternatively or
additionally the signal of the pressure-ring-movement
detection device can be used for automatically
triggering the lancing movement, possibly after a
delay time as described above.Figure 3 furthermore
shows an analysis measurement device 47 as part 



of the instrument 11. This can be any device which is
suitable to measure a value of a measurement quantity
relating to a change of analysis element 2 1, which
change is a measure of the desired analytical value.
In the case shown, the analysis measurement device is
embodied for a photometric measurement of a detection
area in the analysis zone 8 of analysis element 2 1
including a light source 48, a light detector 49 and
corresponding light guide means symbolized by a lens
50. Other types of analysis measurement devices could
be used as well, in particular electrical measurement
devices, as are common for the evaluation of
electrochemical analysis elements. In the system shown
in Figures 2 to 5 a MITP control device 17 in
accordance with the second main aspect of the
invention makes use of the pressure-ring-movement
detection device 45. Once MITP control device 17
signals the start of an MITP it generates a signal by
at least one of signal generators 18 and 19 and/or
automatically triggers a puncturing movement of lancet
drive 14. The end of the MITP period is determined by
the measurement and evaluation electronics 15, for
example on the basis of a predefined time period
required for generation and transfer of sufficient
amount of sample liquid from the finger tip 2.
Alternatively the status of a sufficient sample
transfer may be separately detected by suitable sample
transfer detection means as are known in the art, e.g.
photometric detection of the sample transported in the
integral lancing and analysis element 22 or by
electrical contacts detecting that sample liquid
transported therein has reached a certain point in its
transport path. Preferably - as in the embodiment
shown - the application force control device makes
sure that during the entire MITP the pressing force is
within the range given by the above identified
limiting values. Preferably the variation of the
pressing force during the MITP should be within the
above identified variation limitations which are much
smaller.Claims 1. Instrument for producing a sample of
body liquid for analysis by piercing the skin with a
lancing element (12) having a skin piercing tip (7)
said instrument ( 1 1) having a housing (13) a lancing
drive (14) within said housing (13) for being
connected to a lancing element (12) and for driving a
lancing element (12) connected thereto in a puncturing
movement in which the lancing element (12) moves,
after triggering the puncturing movement, in a
puncture direction until it reaches a point (P) of
maximum displacement and in a reverse direction after
it has reached the point (P) of maximum displacement,
- a pressure ring (1) surrounding a skin contact
opening (4) and being adapted for pressing against the
skin, wherein the skin contact opening (4) has an
opening area corresponding to a circle with a diameter
of at least 1.5 mm and not more than 4 mm, and the
instrument comprises a pressing force control device
(37) for controlling the pressing force between the
pressure ring (1) and the skin (3) at the time of
triggering the puncturing movement, to be at least 3
N, preferably at least 4 N, most preferably at least 5
N.2. Instrument according to claim 1, wherein the
opening area of the skin contact opening (4)
corresponds to a circle with a diameter of at least 2
mm, preferably at least 2.5 mm. 



3. Instrument for producing a sample of body liquid
for analysis by piercing the skin with a lancing
element (12) having a skin piercing tip (7) said
instrument ( 1 1) having a housing (13) - a lancing
drive (14) within said housing (13) for being
connected to a lancing element (12) and for driving a
lancing element (12) connected thereto in a puncturing
movement in which the lancing element (12) moves,
after triggering the puncturing movement, in a
puncture direction until it reaches a point (P) of
maximum displacement and in a reverse direction after
it has reached the point (P) of maximum displacement,
a pressure ring (1) surrounding a skin contact opening
(4) and being adapted for pressing against the skin,
preferably according to any one of the preceding
claims wherein the pressure ring (1) has on at least a
part of its circumference a width (b) of not more than
1.5 mm, preferably not more than 1.2 mm and most
preferably not more than 1 mm. 4. Instrument according
to claim 3 , comprising a peripheral surface portion
(50) surrounding the pressure ring and recessed from
the pressure ring such that the pressure ring
protrudes in the puncturing direction from the
peripheral surface portion. 5. Instrument according to
claim 4, wherein the pressure ring (1) protrudes from
the peripheral surface by a distance (h) of at least
0.5 mm, preferably by at least 0.8 mm.6. Instrument
for producing a sample of body liquid for analysis by
piercing the skin with a lancing element (12) having a
skin piercing tip (7) said instrument ( 1 1) having -
a housing (13) a lancing drive (14) within said
housing (13) for being connected to a lancing element
(12) and for driving a lancing element (12) connected
thereto in a puncturing movement in which the lancing
element (12) moves, after triggering the puncturing
movement, in a puncture direction until it reaches a
point (P) of maximum displacement and in a reverse
direction after it has reached the point (P) of
maximum displacement, a pressure ring (1) surrounding
a skin contact opening (4) and being adapted for
pressing against the skin, preferably according to any
one of the preceding claims, wherein the lancing drive
(14) and. the pressure ring (1) are so positioned
relative to each other that a projecting distance (s)
by which the skin piercing tip (7) of the lancing
element (12) extends out of the pressure ring plane
when the lancing element (12) is in the point of
maximum displacement is not more than 0.3 mm,
preferably not more than 0.2 mm and most preferably
not more than 0.1 mm. 7. Instrument according to any
one of claims 3 to 6, wherein the skin contact opening
(4) has an opening area corresponding to a circle with
a diameter of at least 1.5 mm, preferably at least 2
mm and, most preferably at least 2.5 mm and not more
than 8 mm, preferably not more than 5 mm, most
preferably not more than 3.5 mm.8. Instrument
according to any one of claims 3 to 7, wherein the
instrument comprises a pressing force control device
(37) for controlling the pressing force between the
pressure ring (1) and the 



skin (3) at the time of triggering the puncturing
movement, to be at least 3 N, preferably at least 4 N,
most preferably at least 5 N. 9. Instrument according
to any one of the preceding claims, wherein the
pressure ring (1) is non-deformable. 10. Instrument
according to any one of the preceding claims
comprising a sample collection device (36) for
collecting an amount of sample liquid required for
analysis and a holding device (20) for holding an
analysis element in said housing such that a sample of
body liquid is transported thereto from the sample
collection device (36) for analysis. 11. Instrument
according to claim 10, wherein a minimum interaction
time period required for lancing and sampling a
sufficient amount of sample liquid for analysis is not
more than 3 seconds, preferably not more than 2
seconds and most preferably not more than 1 second.
12. System for producing a sample of body liquid for
analysis by piercing the skin comprising a reusable
hand-held-instrument ( 1 1) according to any one of
the preceding claims and a lancing element (12) which
is adapted to be interchangeably connected to the
drive (14) of the instrument. 13. System according to
claim 12, wherein the lancing element (12) is a part
of an integral lancing- and analysis element (22). 14.
System according to any one of claims 12 or 13,
wherein the lancing element (12) is a direct sampler
having a capillary channel (28) for transporting
sample liquid produced by piercing the skin by means
of capillary flow to a sample collection zone (23)
thereof.15. System according to any one of claims 12
to 14, wherein the sample volume required for the
analysis is not more than 300 nl, preferably not more
than 200 nl and most preferably not more than 100 nl. 


