
NOVEL COMPOUND5 Field of the invention The present
invention provides novel pyridine compounds, their use
as medicaments, compositions containing them and
processes for their preparation. Background of the
invention Platelet adhesion and aggregation are
initiating events in arterial thrombosis. Although the
process of platelet adhesion to the sub -endothelial
surface may have an important role to play in the
repair of damaged vessel walls, the platelet
aggregation that this initiates can precipitate acute
thrombotic occlusion of vital vascular beds, leading
to events with high morbidity such as myocardial
infarction and unstable angina. The success of
interventions used to prevent or alleviate these
conditions, such as thrombolysis and angioplasty is
also compromised by platelet mediated occlusion or
re-occlusion. Haemostasis is controlled via a tight
balance between platelet aggregation, coagulation and
fibrinolysis. Thrombus formation under pathological
conditions, like e.g. arteriosclerotic plaque rupture,
i s firstly initiated by platelet adhesion, activation
and aggregation. This results not only in the
formation of a platelet plug but also in the exposure
of negatively charged phospholipids on the outer
platelet membrane promoting blood coagulation.
Inhibition of the build-up of the initial platelet
plug would be expected to reduce thrombus formation
and reduce the number of cardiovascular events as was
demonstrated by the antithrombotic effect of e.g.
Aspirin (BMJ 1994; 308: 81-106 Antiplatelet Trialists'
Collaboration. Collaborative overview of randomised
trials of antiplatelet therapy, I : Prevention of
death, myocardial infarction, and stroke by prolonged
antiplatelet therapy in various categories of
patients.). Platelet activation/aggregation can b e
induced by a variety of different agonists. However,
distinct intracellular signalling pathways have to b e
activated to obtain full platelet aggregation,
mediated via G-proteins Gq, G12/13 and G1 (Platelets,
AD Michelson ed., Elsevier 5cience 2002, I5BN
0-12-493951-1; 197-213: D Woulfe, et al. 5ignal
transduction during the initiation, extension, and
perpetuation of platelet plug formation) In platelets,
the G-protein coupled receptor P2Yi 2 (previously also
known as the platelet P , P2T ac, or P2Y cyc receptor)
signals via Gi, resulting in a lowering of intra-
cellular cAMP and full aggregation (Nature 2001; 409:
202-207 G Hollopeter, et al. Identification of the
platelet ADP receptor targeted by antithrombotic
drugs.). Released ADP from dense- granules will
positively feedback on the P2Y12 receptor to allow
full aggregation.Clinical evidence for the key-role of
the ADP-P2Yi 2 feedback mechanism is provided by the
clinical use of clopidogrel, an thienopyridine prodrug
which active metabolite selectively and irreversibly
binds to the P2Y12 receptor, that has shown in several
clinical trials to be effective in reducing the risk
for cardiovascular events in patients at risk (Lancet
1996; 348: 1329-39: CAPRIE 5teering committee, A
randomised, blinded, trial of clopidogrel versus
aspirin in patients at risk of ischaemic events
(CAPRIE); N Engl I Med 2001; 345 (7): 494-502): The
Clopidogrel in Unstable Angina to prevent Recurrent
Events Trial Investigators. Effects of clopidogrel in
addition to aspirin in patients with acute coronary
syndromes without 5T-segment elevation.)- In these
studies, the clinical benefit with a reduced bleeding
risk as compared to thienopyridines (5em Thromb
Haemostas 2005; 31 (2): 195-204 JJJ van Giezen &RG
Humphries. Preclinical and clinical studies with
selective reversible direct P2Y12 antagonists.
Accordingly it is an object of the present invention
to provide reversible and selective P2Y12-antagonists
as anti-trombotic agents. Summary of the invention We
have now surprisingly found that certain pyridine
compounds of Formula (I) or a pharmaceutically
acceptable salt thereof are reversible and selective
P2Y12 antagonists, hereinafter referred to as the
compounds of the invention. The compounds of the
invention unexpectedly exhibit beneficial properties
that render them particularly suitable for use in the
treatment of diseases/conditions as described below
(5ee p.79). Examples of such beneficial properties are
high potency, high selectivity, and an advantageous
therapeutic window.Detailed description of the
invention According to the present invention there is
provided a novel cdnipound of formula (I) or a
pharmaceutically acceptable salt thereof: (I) wherein
R1 represents R6OC(O), R7C(O), R155C(O), R175, R18C(5)
or a group selected from R2 represents H, CN, NO2,
(C1-C12)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R2 represents (C3-C6)cycloalkyl,
hydroxy(C 1-C12)alkyl, (C1-C12 )alkylC(O),
(C1-C12)alkyltioC(O), (C1-C12)alkylC(5),
(C1-C12)alkoxy, (C1-C12)alkoxyC(O), (C3-
C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C12)aIkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C12)alkylC(O),
(C1-C12)all<ylsulfinyl, (C1-C62)alkylsulfonyl
(C1-C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C 1-C12 )alkylsulfinyl,
aryl(C 1- C12 )alkylsulfonyl, heterocyclyl(C
1-C12)alkyltio, heterocyclyl(C 1-C12)alkylsulfinyl,
heterocyclyl(C 1-C12 )alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12 )alkyltio,
(C3-C6)cycloalkyl(C 1-C12 )alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRa(2)Rb(2) in which Ra(2) andR b(2)
independently represent H, (C1-C12 )alkyl,
(C1-C12)alkylC(O) or Ra(2) and Rb(2) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Further, R1 + R together (with
two carbon atoms of the pyridine ring) may form a 5-
membered or 6-membered cyclic lactone; R represents H,
CN, NO2, halogen (F, Cl, Br, I), (C1-C12)alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen atoms; further R3 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12 alkyl, (C1-
C12)alkylC(O), (C1-C12 alkoxy, (C1-C12)alkyltioC(O),
(C1-C12)alkylC(5), (C1- C12)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C12)alkylC(O),heterocyclyl, heterocyciylC(O),
heterocyclyl(C 1-C12)alkylC(O), (C1-C12)alkylsulfinyl,
(C1- C1 )alkylsulfonyl, (C1-C12)alkyltio, arylsulfnyl,
arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio, aryl(C
1-C12)alkylsulfinyl, aryl(C i-C12)alkylsulfonyl,
heterocyclyl(C 1-C12)alkyltio, heterocyclyl(C
1-C12)alkylsulfinyl, heterocyclyl(C
1-C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1 C12
)alkyltio, (C3-C6)cycloalkyl(C 1-C12)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRa(3)Rb(3) in which Ra(3) and Rb(3)
independently represent H, (C i- C12)alkyl,
(C1-C12)alkylC(O) or Ra(3) and Rb(3) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R represents H, CN, NO2,
halogen (F, Cl, Br, I), (C1-C12)alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, COOH, aryl, cycloalkyl, heterocyclyl or one or
more halogen atoms; further R4 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl, (C1- 



C12)alkylC(O), (C1-C12)alkylcycloalkyl, (C1-C12)alkoxy
wherein the alkoxygroup may optionally be substituted
by OH and/or COOH; further R4 represents
(C1-C12)alkyltioC(O), (C1-C12 )alkylC(5),
(C1-C12)alkoxyC(O), (C3-C6)cycloalkoxy, aryl,
arylC(O), aryl(C 1- C12)alkylC(O), heterocyclyl,
heterocyclylC(O), heterocyclyl(C 1-C12)alkylC(O), (C1-
C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C1-C12
)alkyltio, arylsulfinyl, arylsulfonyl, aryltio, aryl(C
1-C12)alkyltio, aryI(C 1-Ci2)alkylsulfinyl, aryl(C
1-C12 )alkylsulfonyl, heterocyclyl(C 1- C12 )alkyltio,
heterocyclyl(C 1-C12)alkylsulfinyl, heterocyclyl(C
1-C12)alkylsulfonyl, (C3- C6)cycloalkyl(C
1-C12)alkyltio, (C3-C6)cycloalkyl(C
1-C12)alkylsulfinyl,
(C3-C6)cycloalkyl(C1-C12)alkylsulfonyl or a group of
formula NRa(4)Rb(4) in which Ra 4 and Rb(4)
independently represent H, (C1-C12)alkyl,
(C1-C12)alkylC(O) or Ra(4) andR b(4) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R5 represents H or
(C1-C12)alkyl; R represents (C1-C12)alkyl optionally
interrupted by oxygen, (with the proviso that any such
oxygen must be at least 2 carbon atoms away from the
ester-oxygen connecting the R group) and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms, further R6
represents (C3-C6)cycloalkyl, hydroxy(C2-C12)alkyl,
aryl or heterocyclyl; R7 represents (C1-C12)alkyl
optionally interrupted y oxygen, and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or.
one or more halogen (F, Cl, Br, I) atoms, further R
represents (C3-C6)cycloalkyl-, hydroxy(C 1-C12)alkyl,
(C1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; Rs represents H, (C1-C12)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R
represents (C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C1-
C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C 1-C12)alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl, heterocyclyl(C
i-C12)alkyltio, heterocyclyl(C i-C12)alkylsulfnyl,
heterocyclyl(C 1-Ci2)alkylsulfonyl,
(C3-C6)cycloalkyl(C1-C12)alkyltio,
(C3-C6)cycloalkyl(C1- C12)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C12 )alkylsulfonyl; R9
represents H, (C1-C12 )alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R9 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl, aryl or
heterocyclyl; R10 represents (C1-C12 )alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R1o represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C 1-C12
)alkoxy, (C3-C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C1-
C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C 1-C12)alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl, heterocyclyl(C
1-C12)alkyltio, heterocyclyl(C 1-C12)alkylsulfinyl,
heterocyclyl(C 1-C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C 1- C12)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl; R1 1
represents H, (C1-C12 alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R1 1 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,
(C1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C12)alkylsulrlnyl,
(C1-C12)alkylsulfonyl, (C1- C12 )alkyltio,
arylsulfinyl, arylsulfonyl, aryltio, aryl(C
1-C12)alkyltio, aryl(C 1-C12)alkylsulfinyl, aryI(C
1-C12)alkylsulfonyl, heterocyclyl(C 1-C12 )alkyltio,
heterocyclyl(C 1-C12)alkylsulfinyl, heterocyclyl(C
1-C12 )alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C12
)alkyltio, (C3-C6)cycloalkyl(C 1- C12)alkylsulfinyl or
(C3-C 6)cycloalkyl(C 1-C12)alkylsulfonyl; R12
represents H, (C1-C12)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R12 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12 )alkyl
(C1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C12)alkylsulfinyl,
(C1-C12)alkylsulfonyl, (C1- C12)alkyltio,
arylsulfinyl, arylsulfonyl, aryltio, aryl(C 1-C12
)alkyltio, aryl(C 1-C12)alkylsulf  nyl, aryl(C
1-C12)alkylsulfonyl, heterocyclyl(C  -C12)alkyltio,
heterocy CIyI(C1-C12 )alkylsulfinyl, heterocyclyl(C
1-C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C12
)alkyltio, (C3-C6)cycloalkyl(C 1- C12 )alkylsulfinyl
or (C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl; R13
represents H, (C1-C12)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R13 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,
(C1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C12)alkylsulfinyl, (C1-C12
alkylsulfonyl, (C1- C12 )alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C12 )alkyltio, aryl(C
1-C12)alkylsulfinyl, aryl(C 1-C12 )alkylsulfonyl,
heterocyclyl(C 1-C12 )alkyltio, heterocyclyl(C
1-C12)alkylsulfinyl, heterocyclyl(C
1-C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C12
)alkyltio, (C3-C6)cycloalkyl(C 1- C12 )alkylsulfinyl
or (C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl;R14
represents H, OH with the proviso that the OH group
must be at least 2 carbon atoms away from any
heteroatom in the B ring/ring system, (C1-C^alkyl
optionally interrupted by oxygen and/or optionally
substituted by one or more of OH, COOH and COORd;
wherein Rd represents aryl, cycloalkyl, heterocyclyl
or (C1-C12)alkyl optionally substituted by one or more
ofhalogen (F, Cl, Br, I) atoms, OH, aryl, cyqloalkyl
and heterocyclyl; further R14 represents aryl,
cycloalkyl, heterocyclyl, one or more halogen (F, Cl,
Br, I) atoms, (C3-C6)cycloalkyl, hydroxy(Cj[
-Ci2)alkyl, (C1-C12 )alkoxy, (C3-C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C12 )alkylsulfmyl,
(C1-C12)alkylsulfonyl, (C1-C12 )alkyltio,
arylsulfinyl, arylsulfonyl, aryltio, aryl(C 1-C12
)alkyltio, aryl(C 1-C12)alkylsulfinyl, aryl(C 1-C12
)alkylsulfonyl, heterocyclyl(C 1-C12 )alkyltio,
heterocyclyl(C 1-C12)alkylsulfinyl, heterocyclyl(C 1-
C12)alkylsulfonyl, (C3-C6)cycloalkyl(C -C12)alkyltio,
(C3-C6)cycloalkyl(C i-C12)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C1 )anQ.'lsulforiyl, a group of
formula NRa(14)Rb(14) in which B?(14) and Rb(I4)
independently represent H, (C1-C12)alkyl,
(C1-C12)alkylC(O) or Ra(14) andR b(I4) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R15 represents H, OH with the
proviso that the OH group must be at least 2 carbon
atoms away from any heteroatom in the B ring/ring
system, (C1-C12)alkyl optionally interrupted by oxygen
and/or optionally substituted by one or more of OH,
COOH and COORd; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C1-C12 )alkyl optionally
substituted by one or more ofhalogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R] represents aryl, cyclo.alkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C12 )alkyl, (C1-C12 )alkoxy,
(C3-C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C^alkylsulfonyl, (C1-C12
)alkyltio, arylsulfinyl, arylsulfonyl, aryltio, aryl(C
1-C12 )alkyltio, aryl(C 1-C12)alkylsulfinyl, aryl(C
1-C12 )alkylsulfonyl, heterocyclyl(C 1-C12)alkyltio,
heterocyclyl(C 1-C12)alkylsulfinyl, heterocyclyl(C 1-
C12)alkylsulfonyl, (C3-C6)cycloalkyl(C1-C12 )alkyltio,
(C3-C6)cycloalkyl(C 1-C12 )alkylsulfinyl,
(C3-C6)cycloa]kyl(C 1-C12 )alkylsulfonyl or a group of
formula NRa(I5)Rb(15) in which B and 



Rb(15) independently represent H, (C1-C12)alkyl,
(C1-C12)alkylC(O) or Ra(I5) and Rb(15) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R16 represents (C1-C12 )alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms,further R16
represents (C3-C6)cycloalkyl, hydroxy(C 2-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R17 represents (C1-C12 alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms, further R17 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R1 represents (C1-C12)alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms, further R1 represents
(C3-C )cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; Rc represents (C3-C8)cycloalkyl, aryl or
heterocyclyl, and anyone of these groups optionally
substituted with one or more halogen (F, Cl, Br, I)
atoms and/or one or more of the following groups, OH,
CN, NO2, (C1-C12)alkyl, (C1-C12)alkoxyC(O),
(C1-C12)alkoxy, halogen substituted (C1-C12)alkyl,
(C3-C6)cycloalkyl, aryl, heterocyclyl, (C1-C12
)alkylsulfinyl, (C1- C12)alkylsulfonyL
(C1-C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12 )alkyitio, aryl(C 1-C12 )alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl, heterocyclyl(C
1-C12)alkyltio, heterocyclyl(C 1-C12)alkylsulfinyl,
heterocyclyl(C 1-C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1- C12)alkyltio,
(C3-C6)cycloalkyl(C1-C12 )alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRa(Rc)Rb(Rc) in which Ra(Rc) andR b(Rc)
independently represent H, (C1- C12)alkyl,
(C1-C12)alkylC(O) or Ra(Rc) and Rb(Rc) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; X represents a single bond,
imino (-NH-), methylene (-CH2-), iminomethylene (-CH -
NH-) wherein the carbon is connected to the
B-ring/ringsystem, methyleneimino (-NH-CH 2-) wherein
the nitrogen is connected to the B-ring/ringsystem and
any carbon and/or nitrogen in these groups may
optionally be substitued with (C1-C6) alkyl; further X
may represent a group (-CH2-)n wherein n= 2-6, which
optionally is unsaturated and/or substituted by one or
more substituent chosen among halogen, hydroxyl or
(C1-C6alkyl.;B is a monocyclic or bicyclic, 4 to
11-membered heterocyclic ring/ring system comprising
one or more nitrogen and optionally one or more atoms
selected from oxygen or sulphur, which nitrogen is
connected to the pyridine -ring (according to formula
I) and further the B-ring/ring system is connected to
X in another of its positions. The substituents R14
and R1 are connected to the B ring/ring system in such
a way that no quarternary ammonium compounds are
formed (by these connections). Preferred values of
each variable group are as follows. 5uch values may be
used where appropriate with any of the values,
definitions, claims, aspects or embodiments defined
hereinbefore or hereinafter. In particular, each may
be used as an individual limitation on the broadest
definition of formula (I). For the avoidance of doubt
it is to be understood that where in this
specification a group is qualified by 'hereinbefore
defined', 'defined hereinbefore' or 'defined above'
the said group encompasses the first occurring and
broadest definition as well as each and all of the
particular definitions for that group. It will be
understood that when formula I compounds contain a
chiral centre, the compounds of the invention may
exist in, and be isolated in, optically active or
racemic form. The invention includes any optically
active or racemic form of a compound of formula I
which act as P2Y12 receptor antagonists. The synthesis
of optically active forms may be carried out by
standard techniques of organic chemistry well known in
the art, for example by, resolution of a racemic
mixture, by chiral chromatography, synthesis from
optically active starting materials or by asymmetric
synthesis. It will also be understood that the
compounds of the formula I may exhibit the phenomenon
of tautomerism, the present invention includes any
tautomeric form of a compound of formula I which is a
P2Y12 receptor antagonist. It will also be understood
that in so far as compounds of the present invention
exist as solvates, and in particular hydrates, these
are included as part of the present invention. It is
also to be understood that generic terms such as
"alkyl" include both the straight chain and branched
chain groups such as butyl and tert-butyl. However,
when a specific termsuch as "butyl" is used, it is
specific for the straight chain or "normal" butyl
group, branched chain isomers such as "t-butyl" being
referred to specifically when intended. In one
embodiment alkyl is unsubstituted or substituted by
one or more halogen (F, Cl, Br, I) atoms and/or one or
more of the following groups, OH, CN, NO2,
(C1-C12)alkyl, (C1- C12)alkoxyC(O), (C1-C12)alkoxy,
halogen substituted (C1-C12)alkyl, (C3-C6)cycloalkyl,
aryl, heterocyclyl, (C1-C12)alkylsulfinyl, (C1-C12
)alkylsulfonyl, (C1-C12)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio, aryl(C
1-C12 )alkylsulfinyl, aryl(C 1-C12 )alkylsulfonyl,
heterocyclyl(C 1-C12)alkyltio, heterocyclyl(C
1-C12)alkylsulfinyl, heterocyclyl(C 1-
C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C 1-C12 )alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRaRb in which Ra and Rb independently
represent H, (C1-C12)alkyl, (C1-C]2)alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine. One
embodiment of alkyl when substituted by one or more
halogen atoms (F, Cl, Br, I) include, for example,
(C1-C6)alkyl substituted by one or more fluorine
atoms, or mixed halogen atoms. Another embodiment of
halogen substituted alkyl includes perfluoroalkyl
groups such as trifiuoromethyl. The term "cycloalkyl"
generally denotes a substituted or unsubstituted (C3-C
), unless other chain length specified, cyclic
hydrocarbon. In one embodiment cycloalkyl is
substituted by one or more halogen (F, Cl, Br, I)
atoms and/or one or more of the following groups, OH,
CN, NO2, (C1-C12)alkyl, (C6- C12)alkoxyC(O),
(C1-C12)alkoxy, halogen substituted (C1-C12)alkyl,
(C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-C12)alkylsulfrnyl, (C1-C12 )alkylsulfonyl,
(C1-C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C 1-C12)alkylsulfinyl,
aryl(C 1-C12 )alkylsulfonyl, heterocyclyl
(C1-C12)alkyltio, heterocyclyl (C1-C12)alkylsulfinyl,
heterocyclyl(C 1- C12)alkylsulfonyl, (C3-C6cycloalkyl
(C1-C12 )alkyltio, (C3-C6)cycloalkyl(C
1-C12)alkylsulfinyl, (C3-C6)cycloalkyl(C i
-C12)alkylsulfonyl or a group of formula NRaRb in
which Ra and Rb independently represent H,
(C1-C12)alkyl, (C1-C12 )alkylC(O) or Ra and Rb
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine.The term aryl
denotes a substituted or unsubstituted (C6-C14)
aromatic hydrocarbon and includes, but is not limited
to, phenyl, naphthyl, tetrahydronaphtyl, indenyl,
indanyl, antracenyl, fenantrenyl, and fluorenyl. In
one embodiment aryl is substituted by one or more
halogen (F, Cl3 Br, I) atoms 



and/or one or more of the following groups, OH, CN,
NO2, (C1-C12)alkyl, (C1- C12)alkoxyC(O), (C1-C12
)aIkoxy, halogen substituted (C1-C12)alkyl,
(C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12 )alkylsulfonyl,
(C1-C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryI(C 1-C12 )alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl, heterocyclyl(C
1-C12)alkyltio, heterocyclyl(C i-C12)alkylsulfinyl,
heterocyclyl(C 1- C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloaIkyl(C1-C12)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRaRb in which Ra and Rb independently
represent H, (C1-C12)alkyl, (C1-C12)alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine. The
term "heterocyclyl" denotes a substituted or
unsubstituted, 4- to 10- membered monocyclic or
multicyclic ring system in which one or more of the
atoms in the ring or rings is an element other than
carbon, for example nitrogen, oxygen or sulfur,
especially A-, 5- or 6- membered aromatic or aliphatic
hetorocyclic groups, and includes, but is not limited
to azetidine, furan, thiophene, pyrrole, pyrroline,
pyrrolidine, dioxolane, oxathiolane, oxazolane,
oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine,
isothiazole, oxadiazole, furazan, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane,
morpholine, dithiane, oxathiane, thiomorpholine,
pyridazine, pyrimidine, pyrazine, piperazine,
triazine, thiadiazine, dithiazine, azaindole,
azaindoline, indole, indoline, naphthyridine,
benzoxadiazole, dihydrobenzodioxin, benzothiophene,
benzothiadiazole, imidazothiazole,
2,3-dihydrobenzofuran, isoxazole, 1,2-benzisoxazole,
dihydropyrazole groups, and shall be understood to
include all isomers of the above identified groups.
For the above groups, e.g. azetidinyl, the term
"azetidinyl" as well as "azetidinylene", etc., shall
be understood to include all possible regio isomers.
It is further to be understood that the term
heterocyclyl may be embodified by one selection among
the given possible embodiments for a variable and
embodified by another (or the same) selection for
another variable, eg. K4 whenselected as heterocyclyl
may be a furan, when Rc (also when selected as
heterocyclyl) may be a pyrrole. In one embodiment
heterocyclyl is substituted by one or more halogen (F,
Cl, Br, I) atoms and/or one or more of the following
groups, OH, CN, NO2, (C1-C 12 )alkyl; (C1-
C12)alkoxyC(O), (C1-C12)alkoxy, halogen substituted
(C1-C12 )alkyl, (C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-C12)alkylsulfrnyl, (C1-C12)alkylsulfonyl, (C1-C12
)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryI(C1-C12 )alkyltio, aryl(C 1-C12)alkylsulfinyl,
aryI(C 1-C12)alkylsulfonyl, heterocyclyl(C1-C12
)alkyltio, heterocyclyl (C1-C12 )alkylsulfinyl,
heterocyclyl(C i- C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloallcyl(C 1-C12)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRaRb in which Ra and Rb independently
represent H, (C1-C12)alkyl, (C1-C12 )alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine. In
another embodiment of the invention the heterocyclyl
group comprises an aromatic 5- membered or 6-membered
heterocyclic ring containing one, two or three
heteroatoms selected from nitrogen, oxygen and
sulphur, and an aromatic 5-membered or 6-membered
heterocyclic ring containing one, two or three
heteroatoms selected from nitrogen, oxygen and sulphur
which is fused to a benzene ring; In an alternative
embodiment of the invention the heterocyclyl group is
a non-aromatic 5-membered or 6-membered heterocyclic
ring containing one, two or three heteroatoms selected
from nitrogen, oxygen and sulphur, fused to a benzene
ring. In a further embodiment of the invention the
heterocyclyl group comprises a group chosen among
furyl, pyrrolyl, thienyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, imidazolyl, oxazolyl,
isooxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
1,2,3-triazolyl, 1,2,4- triazolyl, benzfuranyl,
quinolyl, isoquinolyl, benzimidazolyl, indolyl,
benzdihydrofuranyl, benzodioxolyl (such as
1,3-benzodioxolyl), benzoxadiazole,
dihydrobenzodioxin, benzothiophene, benzothiadiazole,
imidazothiazole, 2,3-dihydrobenzofuran, isoxazole,
dihydropyrazole and benzdioxanyl (such as
1,4-benzdioxanyl). More particular values include, for
example, furyl, pyrrolyl, thienyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, benzoxadiazole,
dihydrobenzodioxin, benzothiophene, benzothiadiazole,
imidazothiazole,2,3-dihydrobenzofuran, isoxazole,
1,2-benzisoxazole, dihydropyrazole or benzdioxanyl
(such as 1,4-benzdioxanyl). In an even further
embodiment of the invention the heterocyclyl group is
a group chosen among furyl, pyrrolyl, thienyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
benzoxadiazole, dihydrobenzodioxin, benzothiophene,
benzothiadiazole, imidazothiazole, 2,3-
dihydrobenzofuran, isoxazole, 1,2-benzisoxazole or
dihydropyrazole. In one embodiment of the invention R1
represents ReOC(O). hi another embodiment of the
invention R1 represents R7C(O). In yet another
embodiment R1represents a group selected from In a
further embodiment of the invention R1 is selected
among R6OC(O) and R7C(O) wherein R can be methyl,
ethyl, isopropyl, n-butyl, n-propyl, neopentyl,
tertbutyl and 2,2- dimethylpropyl and wherein R7 can
be n-propyl or cyclopropyl. R1 may also be embodified
by a group selected fromin which R8,R9,R11 R1 and R13
are selected from H, (C1-C6)alkyl, such as methyl or
ethyl; and R10 is selected from (C1-C )alkyl, such as
methyl or ethyl In another embodiment for the group R8
this group can be chosen among hydrogen, methyl,
ethyl, n-propyl and n-butyl. Embodiments for R2
include, for example, H, (C1-C4)alkyl and
trifluopnethyl. Other embodiments for R2 are
trifluoromethyl, methyl, ethyl, iso-propyl, phenyl,
methoxy, or amino unsubstituted or optionally
substituted with methyl. Embodiments for R3 include,
for example, H, methyl, methylsulfmyl, hydroxymethyl,
methoxy or amino unsubstituted or optionally
substituted with one or two methyl groups. Embodiments
for R4 include H, halogen such as chloro, methyl,
cyano, nitro, amino unsubstituted or optionally
substituted with one or two methyl groups and (2,2-
dimethylpropanoyl)amino. Another embodiment for R is
hydrogen and methyl. Yet another embodiment for R5 is
hydrogen. Further embodiments for R8 include,
hydrogen, methyl and ethyl. Further embodiments for R9
include hydrogen, methyl and ethyl. Further
embodiments for R1 include methyl and ethyl. A further
embodiment for R11 includes methyl. A further
embodiment for R12 includes hydrogen.Further
embodiments for R13 include hydrogen, methyl and
ethyl. Further embodiments for R14 include, for
example, hydrogen, methyl, tertbutoxycarbonyl,
2-carboxyethyl, 3-tert-butoxy-3-oxo-propyl. Other
further embodiments for R14 include, for example,
methyl, 2-carboxyethyl, and 3-
tert-butoxy-3-oxo-propyl. 



Further embodiments for R includes aryl or
heterocyclyl, more particularly, aryl or aromatic
heterocyclyl. Another embodiment for Rc include, aryl
such as phenyl and aromatic heterocyclyl such as
tbienyl. Othei embodiments of Rc include phenyl which
optionally may be substituted. In a special embodiment
Rc represents aryl, heterocyclyl or (C3-C6)cycloalkyl,
and anyone of these groups are optionally substituted
with one or more halogen (F, Cl, Br, T) atoms and/or
one or more of the following groups, OH, CN, NO2,
(C1-C12)alkyl, (C 1- C12)alkoxyC(O), (C1-C12)alkoxy,
halogen substituted (C1-C12 )alkyl, (C3-C6)cycloalkyl,
aryl, heterocyclyl, (C1-C12 )alkylsulfinyl,
(C1-C12)alkylsulfonyl, (C1-C12 )alkyltio,
arylsulfinyl, arylsulfonyl, aryltio, aryl(C
1-C12)alkyltio, aryI(C 1-C12 )alkylsulfinyl,
aryI(C1-C12 )alkylsulfonyl, heterocyclyl(C 1-C12
)alkyltio, heterocyclyl(C 1-C12 )alkylsulfinyl,
heterocyclyl(C 1- C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfmyi,
(C3-C6)cycloalkyl(C1-C12)alkylsulfonyl or a group of
formula NRa(Rc)Rb(Rc) in which Ra(Rc) and Rb(Rc)
independently represent H, (C1-C12)alkyl,
(C1-C62)alkylC(O) or Ra(Rc) and Rb(Rc) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Even further embodiments for
Rc include phenyl optionally substituted at the 2,3,4
or 5- positions as well as any combination thereof.
Example of substituents are cyano, tetrazol-5-yl,
methoxy, trifluoromethoxy, methyl, trifluoromethyl,
fluoro, chloro, bromo, methylsulfonyl, nitro,
3-methyl-5-oxo-4,5-dihydro- lH-pyrazol- 1-yl. Two
adjacent positions (e.g. 2,3) may also be connected to
form a ring. Example of such a substituent is
2-naphtyl. Further more specific values for
heteroaryls are 2-chloro-5-thienyl,
3-bromo-5-chloro-2-thienyl, 2,1,3- benzoxadiazol4-yl,
2,4-dimethyl-l,3-thiazol-5-yl,
2,3-dihydro-l,4-benzodioxin-6-yl, 5-
chloro-3-methyl-1-benzothien-2-yl,
2,l,3-benzothiadiazol-4-yl, 2,5-dimethyl-3-furyl,
6-chloroimidazo[2,1-5][l,3]thiazot5-yl,
2,3-dihydro-1-benzof aran-5-yl, 5-chloro-3-thienyl, 5-
isoxazot5-yl-2-thienyl, 5-isoxazol-3-yl-2-thienyl,
4-bromo-5-chloro-2-thienyl, 5-bromo-6-
chloropyridin-3-yl, 5-bromo-2-thienyl,
5-pyridin-2-yl-2-thienyl, 2,5-dichloro-3-thienyl, 4,5-
dichloro-2-thienyl,benzothien-3-yl,
2,5-dimethyl-3-thienyl, 3-thienyl,2-thienyl, 5-
methylisoxazol-4-yl, pyridin-3-yl,
[1-methyl-5-(trifluorometh.yl)-l
H-pyrazol-3-yl]-2-tbienyl. 5-chloro- 1,3-dimethyl-
1H-pyrazol-4-yl, 4-
[(4-chlorophenyl)sulfonyl]-3-methyl-2-thienyl, 5-
(methoxycarbonyl)-2-furyl and
4-(methoxycaibonyl)-5-memyl-2-furyl. 5uitable values
for the B ring/ring system include, for example,
diazepanylene, piperazinylene, piperidinylene,
pyrrolidinylene and azetidinylene, wherein anyone of
them may be presents in any of their isomeric forms
(e.g. piperazin
-tetrahydropyridazintetrahydropyrimidin) . Embodiments
for the B ring/ring system include, for example,
diazepanylene, piperazinylene, piperidinylene,
pyrrolidinylene and azetidinylene. Further embodiments
include these groups which are substituted with R14
having a (C1-C6)alkyl group, wherein the (C1-C6)alkyl
group optionally is substituted with COOR group, e.g.
a 2-carboxyethyl group, and wherein Rd represents
aryl, cycloalkyl, heterocyclyl or (Cj-C 12 )alkyl
optionally substituted by one or more ofhalogen (F,
Cl, Br, I) atoms, OH, aryl, cycloalkyl and
heterocyclyl. In an alternative to the embodiment for
the B ring/ring system above, the embodiment include ,
for example, diazepanylene, piperazinylene,
piperidinylene, pyrrolidinylene or azetidinylene
groups which are substituted with R14 having a
(C1-C6)alkyl group, wherein the (C1-C )alkyl group
optionally is substituted with COORd group, e.g. a
2-carboxyethyl group, and wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C1-C6)alkyl optionally
substituted by one or more ofhalogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl. A 2nd
embodiment of formula I is defined by; R1 represents
R5OC(O), R7C(O), R165C(O), R175, R18 C(5) or a group
selected fromR2 represents H, CN, NO2, (C1-C6)alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms; further R2
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1- C6)a]kylC(O),(C 1-C6)alkoxy, (C1-C6)alkyltioC(O),
(C1-C6)alkylC(5), (C1-C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O), (C1-C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, (C1-C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryI(C
1-C6)alkylsulfinyl, aryl(C 1- C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfniyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-C6)cycloalkyl(C
1- C6)alkylsulfinyl, (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl or a group of formula NRa(2)Rb(2)
in which Ra(2) andR b(2) independently represent H,
(C1-C6)alkyl, (C1-C6)alkylC(O) or Ra(2) and Rb(2)
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; Further, R1 + R2
together (with two carbons from the pyridine ring) may
form a 5- membered or 6-membered cyclic lactone; R3
represents H, CN, NO2, halogen (F, Cl, Br, I),
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen atoms; further R3
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1- C6)alkylC(O), (C1-C6)alkoxy, (C1-C6)alkyltioC(O),
(C1-C6)alkylC(5), (C1-C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O), (C1-C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, (C1-C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryI(C
1-C6)alkylsulfinyl, 8TyI(C1- C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfinyl,heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-C6)cycloalkyl(C
i- C6)alkylsulfinyl, (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl or a group of formula NRa(3)Rb(3)
in which Ra(3) andR b(3) independently represent H,
(C1-C6)alkyl, (C1-C6)alkylC(O) or Ra(3) and Rb <
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; R4 represents H,
CN, NO2, halogen (F, Cl, Br, I), (C1-C6 alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, COOH, aryl, cycloalkyl,
heterocyclyl or one or more halogen atoms; further R
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1- C6)allcylC(O), (C1-C6)alkoxy wherein the
alkoxygroup may optionally be substituted by OH and/or
COOH; further R represents (C1-C6)alkyltioC(O),
(C1-C6)alkylC(5), (C1- C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O), (C1-C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, (C1-C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(C 1-
C6)alkylsulfinyl, aryI(C 1-C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl)C 1-
C6)alkylsulfinyl, heterocyclyl(C 1-C )alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-
C6)cycloalkyl(C 1-C6)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl or a group of
formula NRa(4)Rb(4) in which Ra(4) and Rb(4)
independently represent H, (C1-C6)alkyl, (C1-
C6)alkylC(O) or Ra(4) andR b(4) together with the
nitrogen atom represent piperidine, 



pyrrolidine, azetidine or aziridine; R5 represents H
or (C1-C6)alkyl; R represents (C1-C6)alkyl optionally
interrupted by oxygen, (with the proviso that any such
oxygen must be at least 1 carbon atom away from the
ester-oxygen connecting the R group) and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms, further R6
represents (C3-C6)cycloalkyl, hydroxy(C 2-C6)alkyl,
aryl or heterocyclyl; R7 represents (C1-C6)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms, further R7
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl;R8 represents H, (C1-C6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R8 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulf nyl,
(C1-C6)alkylsulfonyl, (C 1- C6)alkyltio, arylsulf nyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(C
1-C6)alkylsulf nyl, aryl(C \ -C6)alkylsulfonyl,
heterocyclyl(C -C6)alkyltio, heterocyclyl(C
i-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)CyClOaIlSyI(C 1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; R9 represents
H, (C1-C6)alkyl optionally interrupted by oxygen,
and/or optionally substituted by aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R9 represents (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl, aryl ur heteracyclyl; R1o
represents (C1-C6)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R1o represents (C3-C
)cycloalkyl, hydroxy(C 1-C6)alkyl,(C 1-C6)alkoxy, (C3-
C6)cycloalkoxy , aryl, heterocyclyl,
(C1-C6)alkylsulfinyl, (C 1-C )alkylsulfonyl, (C1-
C6)alkyltio, arylsulfrnyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)alkylsulfinyl,
aryl(C 1-C6)allcylsulfonyl, heterocyclyl(C
1-C6)alkyltio, heterocyclylfC 1-C6)alkylsulfinyl,
heterocyclyl(C 1-C6)alkylsulfonyl, (C3-C6)cycloalkyl(C
1-C6)a]kyltio ; (C3-C6)cycloalkyl(C 1-
C6)alkylsulfinyl or (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl; Rn represents H, (C1-C )alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R1 1
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(C
1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C6)alkylsulfmyl, (C1-C6)alkylsulfonyl, (C 1-
C6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)alkylsulfinyl,
aryl(C 1-C6)alkylsulfonyl, heterocyclyl(C
1-C6)alkyltio, heterocyclyl(C 1-C6)alkylsulfinyl,
heterocyclyl(C 1-C6)alkylsulfonyl, (C3-C6)cycloalkyl(C
1-C6)alkyltio, (C3-C )cycloalkyl(C 1- C6)alkylsulfinyl
or (C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; R12
represents H, (C1-C6)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms;further R12 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, (C1- C6)alkyltio, arylsulfrnyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(C
1-C6)alkylsulfinyl, aryl(C 1-C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfrnyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)cycloalky](C1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; R13 represents
H, (C1-C6)alkyl optionally interrupted by oxygen,
and/or optionally substituted by aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R13 represents (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl, (C1-C6)alkoxy, (C3-
C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C6)allkylsulfinyl, (C1-C6)alkylsulfonyl, (C1-
C6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)aIkylsulfinyl,
aryl(C 1-C6)alkylsulfonyl, heterocyclyl(C
1-C6)alkyltio, heterocyclyl(C 1-C6)alkylsulfinyl,
heterocyclyl(C 1-C6)alkylsulfonyl, (C3-C6)cycloalkyl(C
1-C6)alkyltio, (C3-C6)cycloalkyl(C 1- C6)alkylsulfinyl
or (C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; R14
represents H, OH with the proviso that the OH group
must be at least 2 carbon atoms away from any
heteroatom in the B ring/ring system, (C1-C6)alkyl
optionally interrupted by oxygen and/or optionally
substituted by one or more of OH, COOH and COORd;
wherein Rd represents aryl, cycloalkyl, heterocyclyl
or (C1-C6)alkyl optionally substituted by one or more
of halogen (F, Cl, Br, I) atoms, OH, aryl, cycloalkyl
and heterocyclyl; further R14 represents aryl,
cycloalkyl, heterocyclyl, one or more halogen (F, Cl,
Br, I) atoms, (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3-C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C6)alkylsulfinyl, (C1-C6)alkylsulfonyl,
(C1-C6)alkyltio, arylsulfrnyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)alkylsulfinyl,
aryl(C 1-C3)alkylsulfonyl, heterocyclyl(C
i-C6)alkyltio, heterocyclyl(C 1-C6)alkylsulfinyl,
heterocyclyl(C 1- C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C1-C6)alkyltio,
(C3-C6)cycloalkyl(C1-C6)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl or a group of
formula NRa(14)Rb(14) in whichR a(14) and Rb(14)
independently represent H, (C1-C6)alkyl,
(C1-C5)alkylC(O) or Ra(14) and Rb(14) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R15 represents H, OH with the
proviso that the OH group must be at least 2 carbon
atoms away from any heteroatom in the B ring/ring
system, (C1-C6)alkyl optionallyinterrupted by oxygen
and/or optionally substituted by one or more of OH,
COOH and COORd; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C1-C6)alkyl optionally
substituted by one or more of halogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R1 represents aryl, cycloalkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alky(C 1-C6) alkoxy,
(C3-C6)cycloalkoxy, aryl , heterocyclyl,
(C1-C6)alkylsulfinyl, (C1-C6)alkylsulfonyl,
(C1-C6)alkyltio, arylsulfnyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)alkylsulfinyl,
aryI(C 1-C6)alkylsulfonyl, heterocyclyl(C
1-C6)alkyltio, heterocyclyl(C 1-C6)alkylsulfinyl,
heterocyclyl(C i- C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-C6)cycloalkyl(C
1-C6)alkylsulfinyl, (C3-C6)cycloalkyl(C
1-C6)lkylsulfonyl or a group of formula NRa(15)Rb(15)
in which Ra(15) and Rb(15) independently represent H,
(C1-C6)alkyl, (C1-C6)alkylC(O) or Ra(15) and Rb(15)
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; R16 represents
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, 1)
atoms, further R16 represents (C3-C6)cycloalkyl,
hydroxy(C 2-C6)alkyl, (C1-C6)alkoxy, (C3-
C6)cycloalkoxy, aryl, or heterocyclyl; R17 represents
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms, further R17 represents (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl, (C1-C6)alkoxy, (C3-
C6)cycloalkoxy, aryl or heterocyclyl; 



R]8 represents (C1-C6)alkyl optionally interrupted by
oxygen and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br 1) atoms, further R1g represents (C3-C
)cycloalkyl, hydroxy(C 1-C6)alkyl, (C1-C6)alkoxy, (C3-
C6)cycloalkoxy, aryl or heterocyclyl; Rc represents
(C3-C8)cycloalkyl, aryl or heterocyclyl, and anyone of
these groups optionally substituted with one or more
halogen (F, Cl, Br, I) atoms and/or one or more of the
following groups, OH, CN3NO2, (C1-C6)alkyl,
(C1-C6)alkoxyC(O), (C1-C6)alkoxy, halogen substituted
(C1-C6)alkyl, (C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-C6)alkylsulfinyl, (C1- C6)alkylsulfonyl,
(C1-C6)alkyltio, arylsulfnyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio,aryl(C 1-C6)alkylsulfinyl, aryl(C
1-C6)alkylsulfonyl, heterocyclyl(C 1-C6)alkyltio,
heterocyclyl(C 1-C6)alkylsulfinyl, heterocyclyl(C
1-C6)all-ylsulfonyl, (C3-C6)cycloalkyl(C 1-
C6)alkyltio, (C3-C6)cycloalkyl(C 1-C6)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl or a group of
formula NRa(Rc)Rb(Rc) in which Ra(Ro) and Rb(Rc)
independently represent H, (C1- C6)alkyl,
(C1-C6)alkylC(O) or Ra(Rc) and Rb(Rc) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; X represents a single bond,
imino (-NH-), methylene (-CH2-), iminomethylene (-CH2-
NH-) wherein the carbon is connected to the
B-ring/ringsystem, methyleneimino (-NH-CH -) wherein
the nitrogen is connected to the B-ring/ringsystem and
any carbon and/or nitrogen in these groups may
optionally be substitued with (C1-C ) alkyl; further X
may represent a group (-CH2-)n wherein n= 2-6, which
optionally is unsaturated and/or substituted by one or
more substituent chosen among halogen, hydroxyl or
(C1-C6)alkyl.; B is a monocyclic or bicyclic, 4 to
11-membered heterocyclic ring/ring system comprising
one or more nitrogen and optionally one or more atoms
selected from oxygen or sulphur, which nitrogen is
connected to the pyridine -ring (according to formula
I) and further the B-ring/ring system is connected to
X in another of its positions. The substituents R14
and R15 are connected to the B ring/ring system in
such a way that no quarternary ammonium compounds are
formed (by these connections). A 3rd embodiment of
formula I is defined by; R1 represents R6OC(O),
R7C(O), or a group selected fromR2 represents H, CN,
NO2, (C1-C6alkyl optionally interrupted by oxygen
and/or optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R2 represents (C3-C6)cycloalkyl,
hydroxy(C 1-C )alkyl, (C1- C6)alkylC(O),(C
1-C6)alkoxy, (C1-C6)alkyltioC(O), (C1-C6)alkylC(5),
(C1-C6)alkoxyC(O), (C3-C6)cycloalkoxy, aryl, arylC(O),
aryl(C 1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O) or a group of formula
NRa(2)Rb(2) in which R and Rb(2) independently
represent H, (C1-C )alkyl, (C1-C6)alkylC(O) or Ra(2)
and Rb(2) together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine; R3
represents H, CN, NO2, halogen (F, Cl, Br, I),
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl.
heterocyclyl or one or more halogen atoms; further R3
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1- C6)alkylC(O),(C 1-C6)alkoxy, (C1-C6)alkyltioC(O),
(C1-C6)alkylC(5), (C1-C6)alkoxyC(O),
(C3-C3)cycloalkoxy, aryl, arylC(O), aryI(C
1-C6)alkylC(O), heterocyclyl, heterocyclyIC(O),
heterocyclyl(C 1-C6)aIkylC(O), (C1-C6)alkylsulfinyl,
or a group of formula NRa(3)Rb(3) in which Ra(3) andR
b(3) independently represent H, (C1-C6)alkyl,
(C1-C6)alkylC(O) or Ra(3) and Rb(3) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R4 represents H3 CN, NO2,
halogen (F, Cl, Br, I), (C1-C6)alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, COOH, aryl, cycloalkyl, heterocyclyl or one or
more halogen atoms; further R4 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl, (C1-
C6)alkylC(O), (C1-C6)alkoxy wherein the alkoxygroup
may optionally be substituted by OH and/or COOH;
further R4 represents (C1-C6)alkyltioC(O),
(C1-C6)alkylC(5), (C1- C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O) or a group of formula
NRa(4)Rb(4) in which Ra(4) and Rb(4) independently
represent H, (C1-C6 alkyl (C1-C6)alkylC(O) or Ra(4)
and Rb(4) together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine; R
represents H or (C1-C6)alkyl; R represents
(C1-C6)alkyl optionally interrupted by oxygen, (with
the proviso that any such oxygen must be at least 1
carbon atom away from the ester- oxygen connecting the
R group) and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or morehalogen (F, Cl,
Br, I) atoms, further R6 represents (C3-C )oycloalkyl,
hydroxy(C2-C6)alkyl, aryl or heterocyclyl; R7
represents (C1-C6)alkyl optionally interrupted by
oxygen, and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms, further R7 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(C
1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R8 represents H, (C1-C6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R8 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R9 represents H, (C1-C6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R9 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl, aryl or
heterocyclyl; R10 represents (C1-C6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R1orepresents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(C
1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; Rn represents H, (C1-C6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further Rn represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(C1-C6)alkoxy,
(C3- C6)cycloalkoxy, aryl or heterocyclyl; R12
represents H, (C1-C6)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R12 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl;R13 represents H, (C1-C6)aIkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R13 represents
(C3-C6)cycloalkyl, h.ydroxy(C 1-C )alkyl, (C
1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R14 represents H, OH with the proviso
that the OH group must be at least 2 carbon atoms away
from any heteroatom in the B ring/ring system, (C
1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by one or more of OH, COOH and
COOR d; wherein Rd represents aryl, cycloalkyl,
heterocyclyl or (C1-C6)alkyl optionally 



substituted by one or more of halogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R14 represents aryl, cycloalkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl,(C 1-C6)alkoxy,
(C3-C6)cycloalkoxy, aryl, heterocyclyl or a group of
formula NRa(14)Rb(14) in which Ra(14) and Rb(14)
independently represent H, (C 1-C6)alkyl,
(C1-C6)alkylC(O) orR a(14) andR b(14) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R15 represents H, OH with the
proviso that the OH group must be at least 2 carbon
atoms away from any heteroatom in the B ring/ring
system, ((C 1-C6)aIkyl optionally interrupted by
oxygen and/or optionally substituted by one or more of
OH, COOH and C00R d; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C 1-C6)alkyl optionally
substituted by one or more of halogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R15 represents aryl, cycloalkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl,(C 1-C6)alkoxy,
(C3-C6)cycloalkoxy, aryl, heterocyclyl or a group of
formula Ra(15) Rt(15) in which Ra(15) and Rb(15)
independently represent H, (C1-C6)aIkyl, (C
1-C6)alkylC(O) orR a(15) and Rb(15) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Rc represents
(C3-Cs)cycloalkyl, aryl or heterocyclyl, and anyone of
these groups optionally substituted with one or more
halogen (F, Cl, Br, I) atoms and/or one or more of the
following groups, CN, NO2 (C1-C6)alkyl, (C
1-C6)alkoxy, halosubstituted (C1-C6)alkyl, (C3-
C6)cycloalkyl, aryl, heterocyclyl, (C
1-C6)alkylsulfinyl, (C 1-C6)alkylsulfonyl, (C
1-C6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, aryl(C 1-C6)alkylsulfinyl,
aryl)C 1- C6)alkylsulfonyl, heterocyclyl(C
1-C6)alkyltio, heterocyclyl(C 1
C6)alkylsulfinyl,heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)cycloalkyl(C1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C1-C6)alkylsulfonyl; X represents a
single bond, imino (-NH-), methylene (-CH2-),
iminomethylene (-CH2- NH-) wherein the carbon is
connected to the B-ring/ringsystem, methyleneimino
(-NH-CH2-) wherein the nitrogen is connected to the
B-ring/ringsystem and any carbon and/or nitrogen in
these groups may optionally be substitued with (C1-C6)
alkyl; further X may represent a group (-CH -)n
wherein n 2-6, which optionally is unsaturated and/or
substituted by one or more substituent chosen among
halogen, hydroxyl or (C1-C6)alkyl.; B is a monocyclic
or bicyclic, 4 to 11-membered heterocyclic ring/ring
system comprising one or more nitrogen and optionally
one or more atoms selected from oxygen or sulphur,
which nitrogen is connected to the pyridine -ring
(according to formula I) and further the B-ring/ring
system is connected to X in another of its positions.
The substituents R1 and R15 are connected to the B
ring/ring system in such a way that no quarternary
ammonium compounds are formed (by these connections).
A 4th embodiment of formula I is defined by that; R1
is chosen from a group consisting of methoxycarbonyl,
ethoxycarbonyl, (npropyQ- oxycarbonyl,
(iso-propyl)-oxycarbonyl, (n-butyl)-oxycarbonyl,
(tert-butyl)- oxycarbonyl,
(3-methyl-butyl)-oxycarbonyl,
(2,2-dimethyl-propyl)-oxycarbonyl, npropylcarbonyl,
(cyclo-propyl)-carbonyl, 3-methylisoxazol-5-yl,
2-ethyl-2H-tetrazol-5-yl, 5-
ethyl-4,5-dihydro-l,3-oxazol-2-yl,
5-methyl-l,3-oxazol-2-yl, 5-ethyl-l,3-oxazol-2-yl, 5-
propyl- 1,3- oxazol-2-yl and 5-butyl- 1,3-oxazol-2-yl;
R2 is chosen from a group consisting of H, methyl,
ethyl, isopropyl, trifluoromethyl, methoxy, phenyl,
amino and methylamino; R3 is chosen from a group
consisting of H, amino, methyl, methylamino,
dimethylamino, methoxy, methylsulfinyl and
hydroxymethyl; R is chosen from a group consisting of
H, methyl, chloro, cyano, amino, methylamino,
dimethylamino, isopropylamino, acetylamino,
(2,2-dimethylpropanoyl)amino and nitro ; R5 is chosen
from a group consisting of H and methyl;R14 is chosen
from a group consisting of H, methyl, t-butyl
carboxylate, 2- carboxyethyl and
3-tert-butoxy-3-oxopropyl; R1 is H; Rc is chosen from
a group consisting of phenyl, 2-methylphenyl,
3-methylphenyl, Amethylphenyl,
3-(trifluoromethyl)phenyl, 4-(trifluoromethyl)phenyl,
2- (trifluoromethoxy)phenyl,
4-(trifluoromethoxy)phenyl, 2-fluorophenyl,
3-fluorophenyl, Afluorophenyl, 2-chlorophenyl,
3-chlorophenyl, 4-chlorophenyl, 3-bromophenyl, 3-
cyanophenyl, 4-cyanophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-nitrophenyl, 3-(3-
methyl-5-oxo-4,5-dihydro-1H-pyrazol- 1-yl)phenyl,
2,4-dichlorophenyl, 3,4-dichlorophenyl,
3,5-difluorophenyl, 3,4-dimethoxyphenyl,
2-methyl-5-(methylsulfonyl)phenyl, 2-thienyl, 3-
thienyl, 5-bromo-2-thienyl, 5-chloro-2-thienyl,
5-chloro-3-thienyl, 2,5-dichloro-3-thienyl, 2,5-
dimethyl-3-thienyl, 4,5-dichloro-2-thienyl,
3-bromo-5-cbloro-2-thienyi, 4-bromo-5-chloro-2-
thienyl, 5-pyridin-2-yl-2-thienyl,
5-isoxazol-3-yl--2-thienyl, 5-isoxazolo-yl-2-thienyl,
5-[1-
methyl-5-(trifluoromethyl)-1H-pyrazol-3-yl]-2-thienyl,
5-(2-methyl-l,3-thiazol-4-yl)-2- thienyl,
5-chloro-3-methyl-1-benzothien-2-yl ;
2,4-dimethyl-l,3-thiazol~5-yl, 2,5-dimethyl-3- furyl,
5-(methoxycarbonyl)-2-furyl,
4-(methoxycarbonyl)-5-methyl-2-furyl, 5-
methylisoxazol-4-yl,
5-chloro-l,3-dimethyl-1H-pyrazol-4-yl, pyridin-3-yl,
5-bromo-6- chloropyridin-3-yl, 2-naphtyl,
2,3-dihydro-l,4-benzodioxin-6-yl,
4-(1H-tetrazol-5-yl)phenyl, 2,1,3-benzoxadiazolr4-yl,
2,1,3-benzothiadiazolr4-yl, 6-ethoxy- 1,3-benzothiazol
2-yl 1- benzothien-3-yl,
2,3-dihydro-l,4-benzodioxin-6-yl,
6-chloroimidazo[2,1-b][l,3]thiazol-5-yl and
2,3-dihydro-1-benzofuran-5-yl; X represents a single
bond, imino (-NH-), methylene (-CH2-) and
iminomethylene (- CH2-NH-) wherein the carbon is
connected to the B-ring/ring system; B is chosen from
the group consisting of 4-piperazin-1-ylene,
4-piperidin-1-ylene, 3- piperidin-1-ylene,
3-azetidin-1-ylene, 3-pyrrolidin-1-ylene,
4-(l,4-diazepan)-1-ylene, 5-
hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylene and
5-(2,5-diazabicyclo[2.2.1]hept)-2-ylene, and the
substituents R14 and R15 are connected to the B
ring/ring system, in such a way that no quarternary
ammonium compounds are formed (by these connections).
In a 5th embodiment of formula (I), it is defined as
being any compound(s) of formula (Ia)-(Il):NOVEL
COMPOUNDS Field of the invention The present invention
provides novel pyridine compounds, their use as
medicaments, compositions containing them and
processes for their preparation. Background of the
invention Platelet adhesion and aggregation are
initiating events in arterial thrombosis. Although the
process of platelet adhesion to the sub-endothelial
surface may have an important role to play in the
repair of damaged vessel walls, the platelet
aggregation that this initiates can precipitate acute
thrombotic occlusion of vital vascular beds, leading
to events with high 



morbidity such as myocardial infarction and unstable
angina. The success of interventions used to prevent
or alleviate these conditions, such as thrombolysis
and angioplasty is also compromised by platelet
mediated occlusion or re-occlusion. Haemostasis is
controlled via a tight balance between platelet
aggregation, coagulation and fibrinolysis. Thrombus
formation under pathological conditions, like e.g.
arteriosclerotic plaque rupture, is firstly initiated
by platelet adhesion, activation and aggregation. This
results not only in the formation of a platelet plug
but also in the exposure of negatively charged
phospholipids on the outer platelet membrane promoting
blood coagulation. Inhibition of the build-up of the
initial platelet plug would be expected to reduce
thrombus formation and reduce the number of
cardiovascular events as was demonstrated by the
antithrombotic effect of e.g. Aspirin (BMJ 1994; 308:
81-106 Antiplatelet Trialists' Collaboration.
Collaborative overview of randomised trials of
antiplatelet therapy, I : Prevention of death,
myocardial infarction, and stroke by prolonged
antiplatelet therapy in various categories of
patients.). Platelet activation/aggregation can be
induced by a variety of different agonists. However,
distinct intracellular signalling pathways have to be
activated to obtain full platelet aggregation,
mediated via G-proteins Gq, G12/13 and G (Platelets,
AD Michelson ed., Elsevier Science 2002, ISBN
0-12-493951-1; 197-213: D Woulfe, et al. Signal
transduction during the initiation, extension, and
perpetuation of platelet plug formation) In platelets,
the G-protein coupled receptor P2Y12 (previously also
known as the platelet P2T, P2Tac, or P2Ycyc receptor)
signals via Gi, resulting in a lowering of
intra-cellular cAMP and full aggregation (Nature 2001;
409: 202-207 G Hollopeter, et al. Identification of
the platelet ADP receptor targeted by antithrombotic
drugs.). Released ADP from dense-granules will
positively feedback on the P2Y12 receptor to allow
full aggregation.Clinical evidence for the key-role of
the ADP-P2Y 2 feedback mechanism is provided by the
clinical use of clopidogrel, an thienopyridine prodrug
which active metabolite selectively and irreversibly
binds to the P2Y12 receptor, that has shown in several
clinical trials to be effective in reducing the risk
for cardiovascular events in patients at risk (Lancet
1996; 348: 1329-39: CAPRIE Steering committee, A
randomised, blinded, trial of clopidogrel versus
aspirin in patients at risk of ischaemic events
(CAPRIE); N Engl J Med 2001; 345 (7): 494-502): The
Clopidogrel in Unstable Angina to prevent Recurrent
Events Trial Investigators. Effects of clopidogrel in
addition to aspirin in patients with acute coronary
syndromes without ST-segment elevation.)- In these
studies, the clinical benefit with a reduced bleeding
risk as compared to thienopyridines (Sem Thromb
Haemostas 2005; 3 1 (2): 195-204 JJJ van Giezen & RG
Humphries. Preclinical and clinical studies with
selective reversible direct P2Y12 antagonists.
Accordingly it is an object of the present invention
to provide reversible and selective P2Y12-antagonists
as anti-trombotic agents. Summary of the invention We
have now surprisingly found that certain pyridine
compounds of Formula (I) or a pharmaceutically
acceptable salt thereof are reversible and selective
P2Y12 antagonists, hereinafter referred to as the
compounds of the invention. The compounds of the
invention unexpectedly exhibit beneficial properties
that render them particularly suitable for use in the
treatment of diseases/conditions as described below
(See p.79). Examples of such beneficial properties are
high potency, high selectivity, and an advantageous
therapeutic window.Detailed description of the
invention According to the present invention there is
provided a novel compound of formula (I) or a
pharmaceutically acceptable salt thereof: wherein R1
represents R5OC(O), R7C(O), R16SC(O), R17S, R1 C(S) or
a group selected from R2 represents H, CN, NO2, (Ci-C
12)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br,  )
atoms; further R represents (C3-C6)cycloalkyl,
hydroxy(Ci-C 12)alkyl, (C Ci al ylC ),
(C1-C12)alkyltioC(O), (Ci-Ci 2)alkylC(S),
(C1-C12)alkoxy, (C Ci2)alkoxyC(O), (C3-
C6)cycloalkoxy, aryl, arylC(O), 8TyI(C1-C12)alkylC(O),
heterocyclyl, heterocyclylC(O), heterocyclyl(Ci-C
12)alkylC(O), (C1-C12)allcylsulfinyl, (C1-Ci
2)alkylsulfonyl, (Ci-C 12)alkyltio, arylsulfmyl,
arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio, aryl(C
1-C12)alkylsulfmyl, aryKCj- C12)alkylsulfonyl,
heterocyclyl(C i-C12)alkyltio, heterocyclyl(C
i-C12)alkylsulfmyl, heterocyclyl(Ci-C
12)alkylsulfonyl, (C3-C6)cycloalkyl(Ci-C 12)alkyltio,
(Cs-C^cycloalkyKCrC 12 )alkylsulfinyl,
(C3-C6)cycloalkyl(C -C12)alkylsulfonyl or a group of
formula NRa(2)Rb(2) in which Ra(2) andR b(2)
independently represent H, (d-C 12)alkyl, (C
1-C12)alkylC(O) or Ra(2) and Rb together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Further, R + R2 together (with
two carbon atoms of the pyridine ring) may form a 5-
membered or 6-membered cyclic lactone; R3 represents
H, CN, NO2, halogen (F, Cl5 Br, I), (C! -C12)alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen atoms; further R3 represents
(C3-C6)cycloalkyl, hydroxy(Ci-C 12)alkyl, (C1-
CJ2)alkylC(O), (C1-C12)alkoxy, (C 1-C12)alkyltioC(O),
(C1-C12)alkylC(S), (Ci .- C12)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C12)alkylC(O),heteroc}'ciyl ; heterocyciylCfO),
heterocyc IyI(C i-C12)alkylC(O), (C
-C12)alkylsulfinyl, (C i- C12)alkylsulfonyl, (Ci-Ci
2)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
8TyI(C1-C12)alkyltio, aryl(C -C12)alkylsulfinyl,
aryl(C \ -C12)alkylsulfonyl, heterocyclyl(C i
-C12)alkyltio, heterocyclyl(C \ -C12 )alkylsulfinyl,
heterocyclyl(C \ -C12)alkylsulfonyl, (C
-Ce)cycloalk}d(C - C12)alkyltio, (C3-C6)CyClOa^l(C
1-C12)alkylsulfinyl,
(Cs-C^cycloalky^Ci-Ci^alkylsulfonyl or a group of
formula NRa(3)Rb(3) in which Ra(3) and Rb(3)
independently represent H, (Cj- C12 )alkyl, (Ci-C
12)alkylC(O) or Ra(3) and Rb(3) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R4 represents H, CN, NO2,
halogen (F, Cl, Br, I), (Ci-C 12 )alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, COOH, aryl, cycloalkyl, heterocyclyl or one or
more halogen atoms; further R represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl, (C1-
C12)alkylC(O), (C 1-C12)alkylcycloalkyl, (Ci-C
12)alkoxy wherein the alkoxygroup may optionally be
substituted b y OH and/or COOH; further R represents
(C1-C12)alkyltioC(O), (C1-Ci 2)alkylC(S), (C
1-C12)allcoxyC(O), (C3-C6)cycloalkoxy, aryl, arylC(O),
aryl(Ci- C12)alkylC(O), heterocyclyl,
heterocyclylC(O), heterocyclyl(C 1-C12)alkylC(O), (C1-
Ci2)alkylsulfinyl, (Cj-C 12)alkylsulfonyl, (Ci-Ci
2)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(Ci-C 12)alkyltio, aryl(Cj-C 12 )alkylsulfinyl,
aryl(C Ci2)alkylsulfonyl, heterocycly^Cr C12)alkyltio,
heterocyclyl(Ci-Ci 2)alkylsulfinyl, heterocyclyl(C
1-C12 )alkylsulfonyl, (C3- C6)cycloalkyl(C 1-C12
)allcyltio, (C3-C6)cycloalkyl(C 1-C12)alkylsulfmyl,
(C3-C6)CyClOaUCyI(C 1-C12)alkylsulfonyl or a group of
formula NRa(4)Rb(4) in which Ra(4) andR b(4)
independently represent H, (Ci-C 12)alkyl, (C
1-C12)alkylC(O) or R andR b(4) together with th
nitrogen atom represent piperidine, ' pyrrolidine,
azetidine or aziridine; 



R represents H or (C i-C12)alkyl; R6 represents (C!-C
12)alkyl optionally interrupted by oxygen, (with the
proviso that any such oxygen must be at least 2 carbon
atoms away from the ester- oxygen connecting the R6
group) and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms, further R6 represents
(C3-C6)cycloalkyl, hydroxy(C 2-C12)alkyl, aryl or
heterocyclyl; R7 represents (C1-Ci 2)alkyl optionally
intemipted by oxygen, and/or optionally substituted by
OH, aryl, cycloalkyl, heterocyclyl or. one or more
halogen (F, Cl, Br, I) atoms, further R7 represents
(C3-C6)cycloalkyl-, hydroxy^)- C12)alkyl, (Q-C^alkoxy,
(C3- C6)cycloalkoxy, aryl or heterocyclyl; . R8
represents H, (C 1-C12)aU-yl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R8 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-Ci 2)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C1-
C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(Ci-Ci 2)alkylsulfinyl,
aryl(C i-C1 )alkylsulfonyl, heterocyclyl(C
i-C12)alkyltio, heterocyclyl(C i-Ci2)alkylsulf nyl,
heterocyclyl(Ci-Ci2)alkylsulfonyl, (C3-C6)cycloalkyl(C
1-C12)alkyltio, (C3-C6)CyClOaIlSyI(C 1-
C12)alkylsulfmyl or (C3-C6)cycloalkyl(Ci-Ci
2)alkylsulfonyl; R represents H, (Cj-Ci2)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R9
represents (C3-C6)cycloalkyl, hydroxy(Ci-C 12)alkyl,
aryl or heterocyclyl; R10 represents (C1-C12 )alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R10
represents (C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl
J(Ci-C 12)alkoxy, (C3-C6)cycloalkoxy, aryl,
heterocyclyl, (C 1-C12)alkylsulfmyl, (Ci-C
12)alkylsulfonyl, (C 1- C12)alkyltio, arylsulfmyl,
arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio, aryl(C
1-C12)alkylsulfinyl, aryl(C i-C^alkylsulfonyl,
heterocyclyl(C -C!2)alkyltio, heterocyclyl(C
-C12)alkylsulfinyl, heterocyclyl(C i~C
12)alkylsulfonyl, (C3-C6)cycloalkyl(C i -Q 2)alkyltio,
(C3-C6)cycloalkyl(C i - C12)alkylsulfinyl or
(C3-C6)cycloalkyl(Cj-C 12)alkylsulfonyl; R1 1
represents H, (C 1-C12)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R1 1 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl, (C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C 1-
Ci^alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)ahcyltio, aryl(C 1-C12)alkylsulfinyl,
aryl(C \ -C12)alkylsulfonyl, heterocyclyl(C
i-C12)alkyltio, heterocyclyl(C \ -C i2)alkyku]finyl,
heterocyclyl(C 1-C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(Cj- C12)allcylsulfinyl or
(C3-C6)CyClOaIlCyI(C 1-C12)alkylsulfonyl; R12
represents H, (C1-C12)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R12 represents
(C3-C6)cycbalkyl, hydroxy^ -C12)alkyl,(C 1-C12)alkoxy,
(C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C 1-
Ci2)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C 1-C12)aUcylsulfinyl,
aryl(C i -C^alkylsulfonyl, heterocyclyl(C \
-C12)alkyltio, heterocyclyl(C -C^alkylsulfinyl,
heterocyclyl(C 1-C12)alkylsulfonyl,
(C3-C6)cycloall^l(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C - Ci2)alkylsulfmyl or
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl; R13
represents H, (C1-C12)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R13 represents
(C3-C6)cycloalkyl, hydroxy(C 1-Cj 2)alkyl, (C1-C12
)alkoxy, (C3- C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (C 1-
Ci2)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, ETyI(C1-C12)alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl,
heterocyclyl(Ci-Ci2)alkyltio, heterocyclyl(C
1-C12)alkylsulfinyl, heterocyclyl(C
1-C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-Ci
2)alkyltio, (C3-C6)CyClOaIlCyI(C 1- C12)alkylsulfinyl
or (C3-C6)cycloalkyl(Ci-C 12)alkylsulfonyl;Ri4
represents H, OH with the proviso that the OH group
must be at least 2 carbon atoms away from any
heteroatom in the B ring/ring system, (C1-C12)alkyl
optionally interrupted by oxygen and/or optionally
substituted by one or more of OH, COOH and COOR d;
wherein Rd represents aryl, cycloalkyl, heterocyclyl
or (Ci-C 12)alkyl optionally substituted by one or
more ofhalogen (F, Cl, Br, I) atoms, OH, aryl,
cycloalkyl and heterocyclyl; further R14 represents
aryl, cycloalkyl, heterocyclyl, one or more halogen
(F, Cl, Br, I) atoms, (C3-C6)cycloalkyl, hydroxy^!
-C12)alkyl, (C -C12)alkoxy, (C3-C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C12)alkylsulfmyl, (C1-C12
)alkylsulfonyl, (C1-Ci 2)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio,
aryl(Cj-C 12)alkylsulfinyl, aryl(Ci-C 12
)alkylsulfonyl, heterocyclyl(C 1-C12 )alkyltio,
heterocyclyl(C 1-C12)alkylsulfinyl, heterocyclyl(Ci-
Ci2)alkylsulfonyl, (C3-C6)cycloalkyl(Ci-Ci 2)alkyltio,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfmyl or
(C3-C6)CyClOaUCyI(C 1-C1 JaU^lSuIfOrIyI3 a group of
formula NRa(14)Rb(14) in which {u) and Rb(14)
independently represent H, (d-C^Jalkyl, (C
1-C12)alkylC(O) or Ra(14) andR b(I4) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R15 represents H, OH with the
proviso that the OH group must be at least 2 carbon
atoms away from any heteroatom in the B ring/ring
system, (C1-C12)alkyl optionally interrupted by oxygen
and/or optionally substituted by one or more of OH,
COOH and COOR d; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C1-C12)aU<yl optionally
substituted by one or more ofhalogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R 5 represents aryi, cyclo.alkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C12 )alkyl, (C1-C12)aUcoxy,
(C3-C6)cycloalkoxy, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (C1-C12)alkylsulfonyl, (Ci-C 12
)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(Ci-Ci 2)alkyltio, ary^Ci-d^alkylsulfmyl, .UyI(C
1-C12)alkylsulfonyl, heterocyclyl(C i-C12)alkyltio,
heterocyclyl(C J-C 12)alkylsulfinyl, heterocyclyl(C i-
C12)aU<ylsulfonyl, (C3-C6)cycloaU<yl(Ci-Ci 2)aIkyltio,
(C3-C6)cycloalkyl(C 1-Ci 2)aUcylsulfinyl,
(C3-C6)cycloaU<yl(Ci-C 12)alkylsulfonyl or a group of
formula NRa(15)Rb(15) in which {15) and Rb(15)
independently represent H, (Ci-C 12)aUcyl,
(C1-C12)alkylC(O) or Ra(15) and Rb(15) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R16 represents (Ci-Q 2)alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms,further R1
represents (C3-C6)cycloalkyl, hydroxy(C2-C 12)alkyl,(C
1-C1 )BIkOXy5 (C3- C )cycloalkoxy, aryl or
heterocyclyl; R1 represents (Ci-Q^alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms, further R17 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-C12)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R18 represents (Ci~C12)alkyl optionally
interrupted by oxygen and/or optionally 



substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms, further R18
represents (C3-C6)cycloalkyl, hydroxy(C 1-C12)alkyl,(C
1-Ci 2)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; Rc represents (C3-C8)cycloalkyl, aryl or
heterocyclyl, and anyone of these groups optionally
substituted with one or more halogen (F, Cl, Br, I)
atoms and/or one or more of the following groups, OH,
CN, NO2, (C1-C12)alkyl, (d-C 12)alkoxyC(O),
(d-C^alkoxy, halogen substituted (C 1-C12 )alkyl,
(C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-Ci2)alkyisulfinyl, (C1- Ci2)alkylsulfonyL
(C1-C12)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alkyltio, aryl(C \ -C12 )alkylsulfinyl,
aryl(C 1-C12)alkylsulfonyl, heterocyclyl(C
j-C12)alkyltio, heterocyclyl(C 1-C12)alkylsulfmyl,
heterocyclyl(Ci-C 12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1- C12)alkyltio,
(C3-C6)cycloal]cyl(C1-Ci 2)alkylsulfmyl,
(C3-C6)cycloaIkyl(Ci-C 12)alkylsulfonyl or a group of
formula R R ) in which Ra(Rc) and Rb(Rc) independently
represent H, (C1- C12)alkyl, (C1-C12)alkylC(O) or
Ra(Rc) and Rb(Ro) together with the nitrogen atom
represent piperidine, pyrrolidine, azetidine or
aziridine; X represents a single bond, imino (-NH-),
methylene (-CH2-), rminomethylene (-CH2- NH-) wherein
the carbon is connected to the B-ring/ringsystem,
methyleneimino (-NH-CH 2-) wherein the nitrogen is
connected to the B-ring/ringsystem and any carbon
and/or nitrogen in these groups may optionally be
substitued with (C1-C ) alkyl; further X may represent
a group (-CHr)n wherein n= 2-6, which optionally is
unsaturated and/or substituted by one or more
substituent chosen among halogen, hydroxyl or (Cj-C
6)alkyl.;B is a monocyclic or bicyclic, 4 to
11-membered heterocyclic ring/ring system comprising
one or more nitrogen and optionally one or more atoms
selected from oxygen or sulphur, which nitrogen is
connected to the pyridine -ring (according to formula
I) and further the B-ring/ring system is connected to
X in another of its positions. The substituents R 4
and R15 are connected to the B ring/ring system hi
such a way that no quarternary ammonium compounds are
formed (by these connections). Preferred values of
each variable group are as follows. Such values may be
used where appropriate with any of the values,
definitions, claims, aspects or embodiments defined
hereinbefore or hereinafter. In particular, each may
be used as an individual limitation on the broadest
definition of formula (I). For the avoidance of doubt
it is to be understood that where in this
specification a group is qualified by 'hereinbefore
defined', 'defined hereinbefore' or 'defined above'
the said group encompasses the first occurring and
broadest definition as well as each and all of the
particular definitions for that group. It will be
understood that when formula I compounds contain a
chiral centre, the compounds of the invention may
exist in, and be isolated in, optically active or
racemic form. The invention includes any optically
active or racemic form of a compound of formula I
which act as P2Yi2 receptor antagonists. The synthesis
of optically active forms may be carried out by
standard techniques of organic chemistry well known in
the art, for example by, resolution of a racemic
mixture, by chiral chromatography, synthesis from
optically active starting materials or by asymmetric
synthesis. It will also be understood that the
compounds of the formula I may exhibit the phenomenon
of tautomerism, the present invention includes any
tautomeric form of a compound of formula I which is a
P2Yi 2 receptor antagonist. It will also be understood
that in so far as compounds of the present invention
exist as solvates, and in particular hydrates, these
are included as part of the present invention. It is
also to be understood that generic terms such as
"alkyl" include both the straight chain and branched
chain groups such as butyl and tert-butyl. However,
when a specific termsuch as "butyl" is used, it is
specific for the straight chain or "normal" butyl
group, branched chain isomers such as "t-butyl" being
referred to specifically when intended. In one
embodiment alkyl is unsubstituted or substituted by
one or more halogen (F, Cl, Br, I) atoms and/or one or
more of the following groups, OH, CN, NO2,
(C1-C12)alkyl, (Ci- C12)alkoxyC(O), (C1-Ci 2)alkoxy 5
halogen substituted (Ci-Ci 2)alkyl, (C3-C6)cycloalkyl,
aryl, heterocyclyl, (C1-C12)alkylsulfinyl, (C1-Ci
2)alkylsulfonyl, (d-C^alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C12)all -yltio,
aryl(Cj-C 12)alkylsulfinyl, aryl(Ci-C
12)alkylsulfonyl, heterocyclyl(Ci-C 12)alkyltio,
heterocyclyl(C 1-C12)alkylsulf nyl, heterocycly^C^
Ci2)alkylsuhonyl, (C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(Ci-C 12)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRaRb in whichR and Rb independently represent
H, (C 1-C12)alkyl, (C1-Ci 2)alkylC(O) or Ra and Rb
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine. One embodiment of
alkyl when substituted by one or more halogen atoms
(F, Cl, Br, I) include, for example, (Cj-C 6)alkyl
substituted by one or more fluorine atoms, or mixed
halogen atoms. Another embodiment of halogen
substituted alkyl includes perfluoroalkyl groups such
as trifluoromethyl. . The term "cycloalkyl" generally
denotes a substituted or unsubstituted (C3-C6) ,
unless other chain length specified, cyclic
hydrocarbon. In one embodiment cycloalkyl is
substituted by one or more halogen (F, Cl, Br, I)
atoms and/or one or more of the following groups, OH,
CN, NO2, (C1-C12)alkyl, (Ci- C12)alkoxyC(O),
(Q-Cj^alkoxy, halogen substituted (Ci-C 12)alkyl, (C3
-C6)cycloalkyl, aryl, heterocyclyl, (Ci-Ci
2)alkylsulfinyl, (Ci-C 12)alkylsulfonyl, (C1-Ci
2)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
3TyI(C1-C12)alkyltio, aryl(Ci-Ci 2)allcylsulfinyl,
aryl(C]-Ci 2)a]kylsulfonyl, heterocyclyl(C
i-Ci2)alkyltio, heterocyclyl(C i-C12)alkylsulfmyl,
heterocyclyl(C - C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)CyClOaIJSyI(C 1-C12)alkylsulfinyl,
(C3-C6)cycloalkyl(Ci-C 12)alkylsulfonyl or a group of
formula NRaRb in which Ra and Rb independently
represent H, (Ci-Ci 2)alkyl, (Ci-Ci 2)alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine.The
term aryl denotes a substituted or unsubstituted (C6-C
14) aromatic hydrocarbon and includes, but is not
limited to, phenyl, naphthyl, tetrahydronaphtyl,
indenyl, indanyl, antracenyl, fenantrenyl, and
fluorenyl. In one embodiment aryl is substituted by
one or more halogen (F, Cl, Br, I) atoms and/or one or
more of the following groups, OH, CN, NO , (Ci-C 1
)alkyl, (C1- C12)alkoxyC(O), (C1-C1^aIkOXy, halogen
substituted (C!-C 12)alkyl, (C3-C6)cycloalkyl, aryl,
heterocyclyl, (C 1-C12)EIkYlSuIiUIyI,
(C1-C12)alkylsulfonyl, (C1-C12)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C ^C^alkyltio, aryl(C
1-C12)alkylsulfinyl, aryl(C 1-C12)alkylsulfonyl,
heterocyclyl(C 1-C12)alkyltio, heterocyclyl(C 1-Ci
2)alkylsulfinyl, heterocyclyl(Ci- Ci2)alkylsulfonyl,
(C5-C6)cycloaU<:yl(C 1-C12)alkyltio, (C3-C
6)cycloalkyl(C 1-C12)alkylsulfmyl,
(C3-C6)cycloalk}'l(C 1-C12)alliylsulfonyl or a group
of formula NRaRb in which Ra and Rb independently
represent H, (Cj-C 12)alkyl, (C1-C12)alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine. The
term "heterocyclyl" denotes a substituted or
unsubstituted, 4- to 10- membered 



monocyclic or multicyclic ring system in which one or
more of the atoms in the ring or rings is an element
other than carbon, for example nitrogen, oxygen or
sulfur, especially A-, 5- or 6- membered aromatic or
aliphatic hetorocyclic groups, and includes, but is
not limited to azetidine, furan, tbiophene, pyrrole,
pyrroline, pyrrolidine, dioxolane, oxathiolane,
oxazolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine,
isothiazole, oxadiazole, furazan, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane,
morpholine, dithiane, oxathiane, thiomorpholine,
pyridazine, pyrimidine, pyrazine, piperazine,
triazine, thiadiazine, dithiazine, azaindole,
azaindoline, indole, indoline, naphthyridine,
benzoxadiazole, dihydrobenzodioxin, benzothiophene,
benzothiadiazole, imidazothiazole,
2,3-dihydrobenzofuran, isoxazole, 1,2-benzisoxazole,
dihydropyrazole groups, and shall be understood to
include all isomers of the above identified groups.
For the above groups, e.g. azetidinyl, the term
"azetidinyl" as well as "azetidinylene", etc., shall
be understood to include all possible regio isomers.
It is further to be understood that the term
heterocyclyl may be embodified by one selection among
the given possible embodiments for a variable and
embodified by another (or the same) selection for
another variable, eg. Rtwhenselected as heterocyclyl
may be a furan, when Rc (also when selected as
heterocyclyl) may be a pyrrole. In one embodiment
heterocyclyl is substituted by one or more halogen (F,
Cl, Br, I) atoms and/or one or more of the following
groups, OH, CN, NO , (Ci-C 12)alkyl, (C1-
C12)alkoxyC(O), (C1-Ci 2)alkoxy, halogen substituted
(d-C 12 )alkyl, (C3-C6)cycloalkyl, aryl, heterocyclyl,
(C1-C12)alkylsulfinyl, (Cj-C 12)alkylsulfonyl,
(C1-C12)alkyltio, arylsulfmyl, arylsulfonyl, aryltio,
aryl(C 1-C12)alJ5yltio, aryl(C 1-C12)alkylsulfmyl,
8TyI(C1-C12)alkylsulfonyl, heterocyclyl(C
-C12)alkyltb, heterocyclyl(C \ -C12)alkylsulfinyl,
heterocyclyl(C ]- C12)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfrnyl,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfonyl or a group of
formula NRaRb in which Ra and Rb independently
represent H, (Ci-C 12)alkyl, (C1-C 2)alkylC(O) or Ra
and Rb together with the nitrogen atom represent
piperidine, pyrrolidine, azetidi.ne or aziridine. In
another embodiment of the invention the heterocyclyi
group comprises an aromatic 5- membered or 6-membered
heterocyclic ring containing one, two or three
heteroatoms selected from nitrogen, oxygen and
sulphur, and an aromatic 5-membered or 6-membered
heterocyclic ring containing one, two or three
heteroatoms selected from nitrogen, oxygen and sulphur
which is fused to a benzene ring; In an alternative
embodiment of the invention the heterocyclyl group is
a non-aromatic 5-membered or 6-membered heterocyclic
ring containing one, two or three heteroatoms selected
from nitrogen, oxygen and sulphur, fused to a benzene
ring. In a further embodiment of the invention the
heterocyclyl group comprises a group chosen among
furyl, pyrrolyl, thienyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, imidazolyl, oxazolyl,
isooxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
1,2,3-triazolyl, 1,2,4- triazolyl, benzfuranyl,
quinolyl, isoquinolyl, benzimidazolyl, indolyl,
benzdihydrofuranyl, benzodioxolyl (such as
1,3-benzodioxolyl), benzoxadiazole,
dihydrobenzodioxin, benzothiophene, benzothiadiazole,
imidazothiazole, 2,3-dihydrobenzofuran, isoxazole,
dihydropyrazole and benzdioxanyl (such as
1,4-benzdioxanyl). More particular values include, for
example, furyl, pyrrolyl, thienyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, benzoxadiazole,
dihydrobenzodioxin, benzothiophene, benzothiadiazole,
imidazothiazole,2,3-dihydrobenzofuran, isoxazole,
1,2-benzisoxazole, dihydropyrazole or benzdioxanyl
(such as 1,4-benzdioxanyl). In an even further
embodiment of the invention the heterocyclyl group is
a group chosen among furyl, pyrrolyl, thienyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
benzoxadiazole, dihydrobenzodioxin, benzothiophene,
benzothiadiazole, imidazothiazole, 2,3-
dihydrobenzofuran, isoxazole, 1,2-benzisoxazole or
dihydropyrazole. In one embodiment of the invention j
represents R OC(O). In another embodiment of the
invention R1 represents R7C(O). In yet another
embodiment R1 represents a group selected from In a
further embodiment of the invention R1 is selected
among R6OC(O) and R7C(O) wherein R can be methyl,
ethyl, isopropyl, n-butyl, n-propyl, neopentyl,
tertbutyl and 2,2- dimethylpropyl and wherein R7 can
be n-propyl or cyclopropyl. R1 may also be embodifed
by a group selected fromin which R Rn R12 and R13 are
selected from H, (C1-C6)alkyl, such as methyl or
ethyl; and R1 is selected from (Ci-C 6)alkyl, such as
methyl or ethyl, In another embodiment for the group
R8 this group can be chosen among hydrogen, methyl,
ethyl, n-propyl and n-butyl. Embodiments for R2
include, for example, H, (Ci-C 4)alkyl and
trifluormethyl. Other embodiments for R are
trifluoromethyl, methyl, ethyl, iso-propyl, phenyl,
methoxy, or amino unsubstituted or optionally
substituted with methyl. Embodiments for R3 include,
for example, H, methyl, methylsulfmyl, hydroxymethyl,
methoxy or amino unsubstituted or optionally
substituted with one or two methyl groups. Embodiments
for R include H, halogen such as chloro, methyl,
cyano, nitro, amino unsubstituted or optionally
substituted with one or two methyl groups and (2,2-
dimethylpropanoyl)amino. Another embodiment for Rs is
hydrogen and methyl. Yet another embodiment for R is
hydrogen. Further embodiments for Rs include,
hydrogen, methyl and ethyl. Further embodiments for R9
include hydrogen, methyl and ethyl. Further
embodiments for Rio include methyl and ethyl. A
further embodiment for Ri 1 includes methyl. A further
embodiment for Ri2 includes hydrogen.Further
embodiments for R1 include hydrogen, methyl and ethyl.
Further embodiments for R 4 include, for example,
hydrogen, methyl, tertbutoxycarbonyl, 2-carboxyethyl,
3-tert-butoxy-3-oxo-propyl. Other further embodiments
for R14 include, for example, methyl, 2-carboxyethyl,
and 3- tert-butoxy-3-oxo-propyl. Further embodiments
for R includes aryl or heterocyclyl, more
particularly, aryl or aromatic heterocyclyl. Another
embodiment for Rc include, aryl such as phenyl and
aromatic heterocyclyl such as tbjenyl. Othei
embodiments of R0 include phenyl which optionally may
be substituted. In a special embodiment Rc represents
aryl, heterocyclyl or (C3-C )Cycloalkyl, and anyone of
these groups are optionally substituted with one or
more halogen (F, Cl, Br, T) atoms and/or one or more
of the following groups, OH, CN, NO2, (Q-C^alkyl, (C
1- C12)alkoxyC(O), (C1-Ci 2)alkoxy, halogen
substituted (C1-C12 )alkyl, (C3-C6)cycloalkyl, aryl,
heterocyclyl, (C1-C12)alkylsulfinyl,
(C1-C12)alkylsulfonyl, (Q-C^alkyltio, arylsulfinyl, 



arylsulfonyl, aryltio, aryl(C 1-C12)alkyltio,
3TyI(C1-C12)alkylsulfinyl, aryl(C 1-Ci
2)alkylsulfonyl, heterocyclyl(C 1-Ci 2)alkyltio,
heterocyclyl(Ci-Ci 2)alkylsulfinyl, heterocycfyXCr
C12)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C12)alkyltio,
(C3-C6)cycloalkyl(C 1-C12)alkylsulfmyi,
(C3-C6)cycloalkyl(Ci-C 12)alkylsulfonyl or a group of
formula NRa(Rc)Rb(Rc>in which Ra(Rc) and Rb(Rc)
independently represent H, (d-C^alkyl, (d-C
12)alkylC(O) or Ra(Rc) and Rb(Rc) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Even further embodiments for
Rc include phenyl optionally substituted at the 2,3,4
or 5- positions as well as any combination thereof.
Example of substituents are cyano, tetrazol-5-yl,
methoxy, trifluoromethoxy, methyl, trifluoromethyl,
fluoro, chloro, bromo, methylsulfonyl, nitro,
3-methyl-5-oxo-4,5-dihydro-l/f-pyrazol-l-yl. Two
adjacent positions (e.g. 2,3) may also be connected to
form a ring. Example of such a substituent is
2-naphtyl. Further more specific values for
heteroaryls are 2-chloro-5-thienyl,
3-bromo-5-chloro-2-thienyl, 2,1,3- benzoxadiazot4-yl,
2,4-dimethyl-l,3-thiazol 5-yl,
2,3-dihydro-l,4-benzodioxin-6-yl, 5-
chloro-3-methyl-l-benzothien-2-yl,
2,l,3-benzothiadiazol-4-yl, 2,5-dimethyl-3-furyl,
6-chloroimidazo[2,l- ][l,3]thiazo]r5-yl,
2,3-dihydro-l-benzofuran-5-yl, 5-chloro-3-thienyl, 5-
isoxazol-5-yl-2-thienyl, 5-isoxazolr3-yl-2-thienyl,
4-bromo-5-chloro-2-thienyl, 5-bromo-6-
chloropyridin-3-yl, 5-bromo-2-thienyl,
5-pyridin-2-yl-2-thienyl, 2,5-dichloro-3-tbienyl, 4,5-
dichloro-2-thienyl,benzothienr3-yl,
2,5-dimethyl-3-thienyl, 3-thienyl32-thienyl, 5-
methylisoxazolr4-yl, pyridin-3-yl,
[l-methyl-5-(trifluoromethyl)-l
-pyrazol-3-yl]-2-thienyl, 5-chloro- 1,3-dimethyl- 1
-pyrazoM-yl,
4-[(4-chlorophenyl)sulfonyl]-3-methyl-2-thienyL, 5-
(methoxycarbonyl)-2-foryl and
4-(methoxycaibonyl)-5-methyl-2-furyl. Suitable values
for the B ring/ring system include, for example,
diazepanylene, piperazinylene, piperidinylene,
pyrrolidinylene and azetidinylene, wherein anyone of
them may be presents in any of their isomeric forms
(e.g. piperazin
-tetrahydropyridazintetrahydropyrimidin). Embodiments
for the B ring/ring system include, for example,
diazepanylene, piperazinylene, piperidinylene,
pyrrolidinylene and azetidinylene. Further embodiments
include these groups which are substituted with R14
having a (C1-C6)alkyl group, wherein the (C -C6)alkyl
group optionally is substituted with COORd group, e.g.
a 2-carboxyethyl group, and wherein Rd represents
aryl, cycloalkyl, heterocyclyl or (Cj-Ci 2)alkyl
optionally substituted by one or more ofhalogen (F,
Cl, Br, I) atoms, OH, aryl, cycloalkyl and
heterocyclyl. In an alternative to the embodiment for
the B ring/ring system above, the embodiment include ,
for example, diazepanylene, piperazinylene,
piperidinylene, pyrrolidinylene or azetidinylene
groups which are substituted with R14 having a (Ci-C
6)alkyl group, wherein the (C1-C6)alkyl group
optionally is substituted with COORd group, e.g. a
2-carboxyethyl group, and wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (d-C 6)alkyl optionally
substituted by one or more ofhalogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl. A 2nd
embodiment of formula I is defined by; R1 represents
R5OC(O), R7C(O), R16SC(O), R17S, Ri8C(S) or a group
selected fromR2 represents H, CN, NO2, (CrC^alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, aryl, cycloalkyl, heterocyclyl or
one or more halogen (F, Cl, Br, I) atoms; further R
represents (C3-C6)cycloalkyl, hydroxy^ -C6)alkyl, (C1-
C6)alkylC(O),(C 1-C6)alkoxy, (Ci-C 6)alkyltioC(O),
(C1-C6)alkylC(S), (C1-C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(0), (C1-C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, (C1-C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(Ci-G 6)alkyltio,
3TyI(C1-C6)alkylsulfinyl, aryl(C - C6)alkylsulfonyl,
heterocyclyl(C \ -C6)alkyltio, heterocyclyl(C \
-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)CyClOaIlCyI(C 1-C6)alkyltio,
(C3-C6)cycloalkyl(Ci- C6)alkylsulfinyl,
(C3-Cd)cycloalkyl(Ci-C 6)alkylsulfonyl or a group of
formula NRa(2)Rb(2) in which Ra(2) andR b(2)
independently represent H, (C1-C6)alkyl,
(C1-C6)alkylC(O) or Ra(2) and Rb(2 together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Further, R1 + R2 together
(with two carbons from the pyridine ring) may form a
5- membered or 6-membered cyclic lactone; R3
represents H, CN, NO2, halogen (F, Cl, Br, I),
(Cj-C^alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen atoms; further R3
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(Cj- C6)alkylC(O), (Ci-C 6)alkoxy, (d-C^alkyltioC^),
(C1-C6)alkylC(S), (Cj-C 6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(Ci-C
6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(Ci-C 6)alkylC(O), (d-C^alkylsulfinyl,
(Ci-C 6)alkylsulfonyl, (Ci-C 6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, ary^CrC^alkyltio, aryl(Ci-C
6)alkylsulfmyl, ary C C6)alkylsulfonyl, heterocyclyl(C
i-C6)alkyltio, heterocyclyl(C 1-C6)alkylsulfinyl,
-heterocyclyl(C i -C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C i-C6)alkyltio, (C3-C6)cycloalkyl(C
i- C6)alkylsulfinyl, (C3-C6)CyClOaIlCyI(C
1-C6)alkylsulfonyl or a group of formula NRa(3)Rb(3)
in which Ra(3) andR b(3) independently represent H,
(C1-C6)alkyl, (C1-C6)alkylC(O) or Ra(3) and Rb(-3
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; R4 represents H,
CN, NO , halogen (F, Cl, Br, I), (C1-C6)alkyl
optionally interrupted by oxygen and/or optionally
substituted by OH, COOH, aryl, cycloalkyl,
heterocyclyl or one or more halogen atoms; further R4
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1- C6)alkylC(0), (C -C6)alkoxy wherein the
alkoxygroup may optionally be substituted by OH and/or
COOH; further R4 represents (Ci-C 6)alkyl1ioC(O),
(C1-C OaIkVlC(S) , (C1- C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclylfC !-C 6)SBCyIC(O), (Ci-C6)alkylsulfinyl,
(Ci-C^alkylsulfOnyl, (Ci-C 6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, ETyI(C1-C6)alkyltio, aryl(Cj-
C6)alkylsulfinyl, 8IyI(C 1-C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C -
C6)alkylsulfinyl, heterocyclic -C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-
C6)CyClOaIlCyI(C 1-C6)alkylsulfinyl,
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl or a group of
formula NRa(4)Rb(4) in which R and Rb(4) independently
represent H, (C1-C6)a3kyl, (C1- C6)alkylC(O) or Ra(4)
and Rb(4) together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine; R
represents H or (d-C 6)alkyl; R represents (Ci-C
6)alkyl optionally interrupted by oxygen, (with the
proviso that any such oxygen must be at least 1 carbon
atom away from the ester-oxygen connecting the R6
group) and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms, further R6 represents
(C3-C6)cycloalkyl, hydroxy(C 2-C6)alkyl, aryl or
heterocyclyl; R7 represents (C1-C IkVl optionally
interrupted by oxygen, and/or optionally substituted
by OH, aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms, further R7 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(C1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl;R represents H, (Ci-C 6)alkyl optionally
interrupted by oxygen, and/or optionally 



substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl5Br, I) atoms; further R8
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(d-C 6)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulfinyl,
(d-C^alkylsulfonyl, (C 1- C6)alkyltio, arylsulfrnyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(Ci-C
6)alkylsulfinyl, aryl(C \ -C6)alkylsulfonyL,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio, (C3-C6)cycloalkyl(C
1- C6)alkylsulfmyl or (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl; R9 represents H, (Ci-C 6)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R9
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
aryl ur het roeyciyl; Rio represents (Ci-C 6)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further Rio
represents (C3-C6)cycloalkyl, hydroxy(C
1-C6)alkyl,(Ci-C 6)alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulfmyl, (Ci-C
6)alkylsulfonyl, (C 1- C6)alkyltio, arylsulfmyl,
arylsulfonyl, aryltio, ary^d-C^alkyltio,
8TyI(C1-C6)alkylsulfmyl, aryl(C i-C 6)allcylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclylfC \
-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(Ci-C 6)all-yltio, (C3-C6)CyClOaIk^(C
1- C6)alkylsulfinyl or (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl; R11 represents H, (d-C 6)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms; further R1 1
represents (C3-C6)cycloalkyl, hydroxy(C
i-C^alkylXCi-C^alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulfinyl, (Ci-C
6)alkylsulfonyl, (C 1- C6)alkyltio, arylsulfmyl,
arylsulfonyl, aryltio, aryl(Ci-C 6)alkyltio,
3TyI(C1-C6)alkylsulfmyl, aryl(C 1-C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C \
-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C -C6)alkyltio, (C3-C6)cycloalkyl(C
1- C6)alkylsulfmyl or (C3-C6)cycloalkyl(C
1-C6)alkylsulfonyl; R12 represents H, (Ci-C 6)alkyl
optionally interrupted by oxygen, and/or optionally
substituted by aryl, cycloalkyl, heterocyclyl or one
or more halogen (F, Cl, Br, I) atoms;further R1
represents (C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,
(Ci-C )alkoxy, (C3- C6)cycloalkoxy, aryl,
heterocyclyl, (C 1-C6)alkylsultlnyl,
(Ci-C^alkylsulfonyl, (C 1- C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(Ci-C
6)alkylsulfinyl, aryl(C 1-C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfinyl, heterocyclyl(C 1-C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)CyClOaIlCy](C 1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; Ri3 represents
H, (C1-C^aIlCyI optionally interrupted by oxygen,
and/or optionally substituted by aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R1 represents (C3-C6)cycloalkyl,
hydroxy^ -C6)alkyl, (C1-C6)^OXy, (C3- C6)cycloalkoxy,
aryl, heterocyclyl, (Ci-Q)alkylsulfinyl,
(Q-Ce^Bcylsulfonyl, (C1- C6)alkyltio, arylsulfinyl,
arylsulfonyl, aryltio, aryl(Cj-C 6)alkyltio, aryl(C
1-C6)alkylsulfinyl, aryl(C 1-C6)alkylsulfonyl
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
1-C6)alkylsulfinyl, heterocyclic -C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)CyClOaIlCyI(C 1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; R14 represents
H, OH with the proviso that the OH group must be at
least 2 carbon atoms away from any heteroatom in the B
ring/ring system, (C1-C6)alkyl optionally interrupted
by oxygen and/or optionally substituted by one or more
of OH, COOH and COOR d; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or optionally substituted by
one or more of halogen (F, Cl, Br, I) atoms, OH, aryl,
cycloalkyl and heterocyclyl; further R14 represents
aryl, cycloalkyl, heterocyclyl, one or more halogen
(F, Cl, Br, I) atoms, (C3-C6)cycloalkyl, hydroxy(C
1-C6)alkyl, (C1-C )SIkOXy, (C3 -C6)cycloalkoxy, aryl,
heterocyclyl, (C1-C6)alkylsulfmyl, (C
1-C6)alkylsulfonyl, (C1-C ^UCyItIo, arylsulfinyl,
arylsulfonyl, aryltio, aryl(C 1-C6)alkyltio, aryl(C
1-C6)alkylsulfmyl, aryl(Ci -C6)alkylsulfonyl,
heterocyclyl(C 1-C6)alkyltio, heterocyclyl(C
\-C6)alkylsulfinyl, heterocyclyl(C \ -
C6)alkylsulfonyl, (C3-C6)cycloalkyl(Ci-C 6)alkyltio,
(C3-C6)CyClOaIlCyI(C 1-C6)alkylsulfmyl,
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl or a group of
formula NRa(14)Rb(l4) in which ? 4) and Rb(14)
independently represent H, (C1-C6)alkyl, (Cj-C
6)alkylC(O) or Ra(14) andR b(14) together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R15 represents H, OH with the
proviso that the OH group must be at least 2 carbon
atoms away from any heteroatom in the B ring/ring
system, (Ci-C 6)alkyl optionallyinterrupted by oxygen
and/or optionally substituted by one or more of
OH5COOH and COOR d; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (Cj-C 6)alkyl optionally
substituted by one or more of halogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R1 represents aryl, cycloalkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl,(Ci-C 6)alkoxy,
(C3-C6)cycloalkoxy, aryl , heterocyclyl,
(C1-C6)alkylsulfinyl, (C1-C6)alkylsulfonyl,
(C1-C6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio, ary^d-C^alkylsulfinyl,
3TyI(C1-C6)alkylsulfonyl, heterocyclyl(C
i-C6)alkyltio, heterocyclyl(C \-C6)alkylsulfinyl,
heterocyclyl(C \ - C6)alkylsulfonyl,
(C3-C6)cycloalkyl(C i-C6)alkyltio, (C3-C6)cycloalkyl(C
-C6)alkylsulfrnyl, (C3-C6)cycloalkyl(Ci-C
6)lkylsulfonyl or a group of formula NRa(15)Rb(15) in
which Ra(15) and Rb(15) independently represent H,
(C1-C6)alkyl, (C1-C6)alkylC(O) or Ra(15) andR b(15)
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; R16 represents
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms, further R16 represents (C3-C6)cycloalkyl,
hydroxy(C 2-C6)alkyl, (Ci-C 6)alkoxy, (C3-
C6)cycloalkoxy, aryl, or heterocyclyl; R17 represents
(d-C 6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms, further R17 represents (C3-C6)cycloalkyl,
hydroxy^ -C6)alkyl, (C1-C6)alkoxy, (C3-
C6)cycloalkoxy, aryl or heterocyclyl; R18 represents
(d-C 6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms, further Ris represents (C3-C6)cycloalkyl,
hydroxy(Ci-C 6)alkyl, (C1-C ^IkOXy, (C3-
C6)cycloalkoxy, aryl or heterocyclyl; Rc represents
(C3-C8)cycloalkyl, aryl or heterocyclyl, and anyone of
these groups optionally substituted with one or more
halogen (F, Cl, Br, I) atoms and/or one or more of the
following groups, OH, CN3NO2, (Q-C 6)alkyl,
(C1-C6)alkoxyC(O), (Ci-C 6)alkocy, halogen substituted
(Ci-Q)alkyl, (C3-C6)cycloalkyl, aryl, heterocyclyl,
(Ci-C 6)alkylsulfinyl, (C1- C6)alkylsulfonyl, (Ci-C
6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
aryl(C 1-C6)alkyltio,aryl(C i-C6)alkylsulfinyl, aryl(C
i-C6)alkylsulfonyl, heterocyclyl(C i-C6)alkyltio,
heterocyclyl(Ci-C 6)alkylsulfinyl, heterocyclyl(C
1-Cd)alkylsulfonyl, (C3-C6)cycloalkyl(Ci- C6)alkyltio,
(C3-C6)cycloalkyl(C1-C6)alkylsulfinyl,
(C3-C6)cycloalkyl(C1-C6)alkylsulfonyl or 



a group of formula Ra(Ra)Rb(Rc) in which Ra(Rc)
andRb(Rc) independently represent H, (C1- C6)alkyl,
(Ci-C6)alkylC(O) or Ra(Rc) and Rb(Rc) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; X represents a single bond,
irnino (-NH-), methylene (-CHa-), iminomethylene
(-CH2- NH-) wherein the carbon is connected to the
B-ring/ringsystem, methyleneimino (-NH-CH -) wherein
the nitrogen is connected to the B-ring/ringsystem and
any carbon and/or nitrogen in these groups may
optionally be substitued with (C1-C ) alkyl; further X
may represent a group (-CH2-)n wherein n= 2-6, which
optionally is unsaturated and/or substituted by one or
more substituent chosen among halogen, hydroxyl or
(Ci-C 6)alkyl.; B is a monocyclic or bicyclic, 4 to
11-membered heterocyclic ring/ring system comprising
one or more nitrogen and optionally one or more atoms
selected from oxygen or sulphur, which nitrogen is
connected to the pyridine-ring (according to formula
I) and further the B-ring/ring system is connected to
X in another of its positions. The substituents R14
and R1 are connected to the B ring/ring system in such
a way that no quarternary ammonium compounds are
formed (by these connections). A 3rd embodiment of
formula I is defined by; Ri represents RsOC(O),
R7C(O), or a group selected fromR2 represents H, CN,
NO2, (Ci-C 6)alkyl optionally interrupted by oxygen
and/or optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen (F, Cl, Br, I)
atoms; further R represents (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl, (C1- C^aIlCyIC(O) (C1-C6)alkoxy,
(C1-C6)alkyltioC(O), (C1-C6)alkylC(S),
(C1-C6)alkoxyC(O), (C3-C6)cycloalkoxy, aryl, arylC(O),
aryl(C 1-C6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(0) or a group of formula
NRa(2)Rb(2) in which B andR b(2) independently
represent H, (Ci-C 6)alkyl, (C1-C6)alkylC(O) or Ra(2)
and Rb(2) together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine; R3
represents H, CN, NO2, halogen (F, Cl, Br, I),
(C1-C6)alkyl optionally interrupted by oxygen and/or
optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or more halogen atoms; further R3
represents (C3-C6)cycloalkyl, hydrcxy(Ci-C 6)all<yl,
(C1- C6)a]kylC(O),(Ci-C6)alkDxy, (C1-C6)alkyltioC(O),
(C -C6)alkylC(S), (C1-C6)aUcoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(C
1-C6)alkylC(O), heterocyclyl, beterocycly IC(O),
heterocyclyl(C r C6)alkylC(O), (C1-C6)alkylsulfmyl, or
a group of formula NRe(3)Rb(3) in which Ra(3) andR
b(3) independently represent H5 (C1-C6)alkyl,
(C1-C6)alkylC(O) or Ra(3) and R1 3 - together with the
nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; R4 represents H, CN, NO2,
halogen (F, Cl, Br, I), (C1-C6)alkyl optionally
interrupted by oxygen and/or optionally substituted by
OH, COOH, aryl, cycloalkyl, heterocyclyl or one or
more halogen atoms; further R4 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl, (C1-
C6)alkylC(O), (C1-C6)alkoxy wherein the alkoxygroup
may optionally be substituted by OH and/or COOH;
further R4 represents (Ci-C^alkyltio^O),
(C1-C6)alkylC(S), (C1- C6)alkoxyC(O),
(C3-C6)cycloalkoxy, aryl, arylC(O), aryl(Ci-C
6)alkylC(O), heterocyclyl, heterocyclylC(O),
heterocyclyl(C 1-C6)alkylC(O) or a group of formula
NRa(4)Rb(4) in which Ra(4) andR b(4) independently
represent H, (Ci-C 6)alkyl, (Ci-C 6)alkylC(O) orR a(4)
andR b(4) together with the nitrogen atom represent
piperidine, pyrrolidine, azetidine or aziridine; R5
represents H or (C1-C6)alkyl; R represents (Q-C^alkyl
optionally interrupted by oxygen, (with the proviso
that any such oxygen must be at least 1 carbon atom
away from the ester- oxygen connecting the R6 group)
and/or optionally substituted by OH, aryl, cycloalkyl,
heterocyclyl or one or morehalogen (F3 Cl, Br, I)
atoms, further R6 represents (C3-C 6)cycloalkyl,
hydroxy(C 2-C6)alkyl, aryl or heterocyclyl; R7
represents (C 1-C6)EIlCyI optionally interrupted by
oxygen, and/or optionally substituted by OH, aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms, further R7 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(C
1-C6)alkoxy, (C3- C6)cycloalkoxy, aryl or
heterocyclyl; R represents H, (CrC 6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R represents
(C3-C6)cycloalkyl, hydroxy^ -C6)alkyl, (C1-C6)alkoxy,
(C3- C6)cycloalk.oxy, aryl or heterocyclyl; R
represents H, (Ci-C 6)alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further R9 represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl, aryl or
heterocyclyl; R1Orepresents (C 1-C JaIlCyI optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further Rio represents
(C3-C6)cycloalkyl, hydroxy(C 1-C6)alkyl,(Ci-C
6)alkoxy, (C3- C6)cycloalkoxy, aryl or heterocyclyl;
Ri i represents H, (Ci-C 6)alkyl optionally
interrupted by oxygen, and/or optionally substituted
by aryl, cycloalkyl, heterocyclyl or one or more
halogen (F, Cl, Br, I) atoms; further R1 1 represents
(C3-C6)cycloalkyl, hydroxy(Ci-C 6)alkyl,(Ci-C
6)alkoxy, (C3- C6)cycloalkoxy, aryl or heterocyclyl;
R12 represents H, (d-C 6)alkyl optionally interrupted
by oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Cl, Br, I) atoms; further Ri2 represents
(C3-C6)cycloalkyl, hydroxy^! -C6)alkyl, (d-C^alkoxy,
(C3- C6)cycloalkoxy, aryl or heterocyclyl;R13
represents H, (CrC^alkyl optionally interrupted by
oxygen, and/or optionally substituted by aryl,
cycloalkyl, heterocyclyl or one or more halogen (F,
Ci, Br, I) atoms; further R13 represents
(C3-C6)cycloalkyl, hydroxy(Ci-C 6)alkyl, (d-C
6)alkoxy, (C3- C6)cycloalkoxy, aryl or heterocyclyl;
Ri4 represents H, OH with the proviso that the OH
group must be at least 2 carbon atoms away from any
heteroatom in the B ring/ring system, (C1-C6JaIkYl
optionally interrupted by oxygen and/or optionally
substituted by one or more of OH, COOH and COOR d;
wherein Rd represents aryl, cycloalkyl, heterocyclyl
or (C1-C6)EIkYl optionally substituted by one or more
of halogen (F, Cl, Br, I) atoms, OH, aryl, cycloalkyl
and heterocyclyl; further R14 represents aryl,
cycloalkyl, heterocyclyl, one or tpore halogen (F, Cl,
Br, I) atoms, (C3-C6)cycl alkyl, hydroxy(Ci-C.
6)att<yl (Ci-C )alkoxy, (C3-C6)cycloalkoxy, aryl,
heterocyclyl or a group of formula NRa(14)Rb(14) in
which Ra(34) and Rb(:4) independently represent H,
(Q-C^alkyl, (C1-C^aIlCyIC(O) orR a(14) andR b(14)
together with the nitrogen atom represent piperidine,
pyrrolidine, azetidine or aziridine; R15 represents H,
OH with the proviso that the OH group must be at least
2 carbon atoms away from any heteroatom in the B
ring/ring system, (C1-C6)alkyl optionally interrupted
by oxygen and/or optionally substituted by one or more
of OH, COOH and COOR ; wherein Rd represents aryl,
cycloalkyl, heterocyclyl or (C1-C6)alkyl optionally 



substituted by one or more of halogen (F, Cl, Br, I)
atoms, OH, aryl, cycloalkyl and heterocyclyl; further
R15 represents aryl, cycloalkyl, heterocyclyl, one or
more halogen (F, Cl, Br, I) atoms, (C3-C6)cycloalkyl,
hydroxy(C 1-C6)alkyl,(Ci-C 6)alkoxy,
(C3-C6)cycloalkoxy, aryl, heterocyclyl or a group of
formula NRa(I5) Rb(I5) in which Ra(15) and Rb(15)
independently represent H, (C 1-C6)alkyl,
(C1-C6)alkylC(O) or Ra(15) and Rb(15) together with
the nitrogen atom represent piperidine, pyrrolidine,
azetidine or aziridine; Rc represents
(C3-Cs)cycloalkyl, aryl or heterocyclyl, and anyone of
these groups optionally substituted with one or more
halogen (F5 Cl, Br, I) atoms and/or one or more of the
following groups, CN, NO2, (Ci-C6)alkyl, (Ci-C
6)alkoxy, halosubstrtuted (Ci-C^alkyl, (C3-
C6)cycloalkyl, aryl, heterocyclyl,
(C1-C6)alkylsulfmyl, (C1-C6)alkylsulfonyl, (Ci-C
6)alkyltio, arylsulfinyl, arylsulfonyl, aryltio,
8XyI(C1-C6)alkyltio, aryl(C 1-C6)alkylsulfmyl, ary C
C6)alkylsulfonyl, heterocyclyl(C \ -C6)alkyltio,
heterocyclyl(C i C6)alkylsulfinyl,heterocyclyl(C
1-C6)alkylsulfonyl, (C3-C6)cycloalkyl(C 1-C6)alkyltio,
(C3-C6)cycloalkyl(C1- C6)alkylsulfinyl or
(C3-C6)cycloalkyl(C 1-C6)alkylsulfonyl; X represents a
single bond, imino (-NH-), methylene (-CH2-),
irninomethylene (-CH2- NH-) wherein the carbon is
connected to the B-ring/ringsystem, methyleneimino
(-NH-CH2-) wherein the nitrogen is connected to the
B-ring/ringsystem and any carbon and/or nitrogen in
these groups may optionally be substitued with (Ci-Ce)
alkyl; further X may represent a group (-CH2-)n
wherein n= 2-6, which optionally is unsaturated and/or
substituted by one or more substituent chosen among
halogen, hydroxyl or (Cj-C 6)alkyl.; B is a monocyclic
orbicyclic, 4 to 11-membered heterocyclic ring/ring
system comprising one or more nitrogen and optionally
one or more atoms selected from oxygen or sulphur,
which nitrogen is connected to the pyridine -ring
(according to formula I) and further the B-ring/ring
system is connected to X in another of its positions.
The substituents i4 and R 5 are connected to the B
ring/ring system in such a way that no quartemary
ammonium compounds are formed (by these connections).
A 4th embodiment of formula I is defined by that; Ri
is chosen from a group consisting of methoxycarbonyl,
ethoxycarbonyl, (npropyl)- oxycarbonyl,
(iso-propyl)-oxycarbonyl, (n-butyl)-oxycarbonyl,
(tert-butyl)- oxycarbonyl,
(3~methyl-butyl)~oxycarbonyl,
(2,2-dimethyl-propyl)-oxycarbonyl, npropylcarbonyl,
(cyclo-propyl)-carbonyl, 3-methylisoxazol-5-yl,
2-ethyl-2H-tetrazol-5-yl, 5-
ethyl-4,5-dihydro-l,3-oxazol-2-yl,
5-methyl-l,3-oxazol-2-yl, 5-ethyl-l,3-oxazol-2-yl, 5-
propyl-l,3-oxazol-2-yl and 5-butyl-l,3-oxazol-2-yl; R
is chosen from a group consisting of H, methyl, ethyl,
isopropyl, trifluoromethyl, methoxy, phenyl, amino and
methylamino; R3 is chosen from a group consisting of
H, amino, methyl, methylamino, dimethylamino, methoxy,
methylsulfinyl and hydroxymethyl; R4 is chosen from a
group consisting of H, methyl, chloro, cyano, amino,
methylamino, dimethylamino, isopropylamino,
acetylamino, (2,2-dimethylpropanoyl)amino and ttro ; R
is chosen from a group consisting of H and methyl;Ri4
is chosen from a group consisting of H, methyl,
t-butyl carboxylate, 2- carboxyethyl and
3-tert-butoxy-3-oxopropyl; R1 is H; Rc is chosen from
a group consisting of phenyl, 2-methylphenyl,
3-methylphenyl, 4- methylphenyl,
3-(trifluoromethyl)phenyl, 4-(trifluoromethyl)phenyl,
2- (trifluoromethoxy)phenyl,
4-(trifluoromethoxy)phenyl, 2-fluorophenyl,
3-fluorophenyl, 4- fluorophenyl, 2-chlorophenyl,
3-chlorophenyl, 4-chlorophenyl, 3-bromophenyl, 3-
cyanophenyl, 4-cyanophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3-nitrophenyl, 3-(3-
methyl-5-oxo-4,5-dihydro-lH-pyrazol-l-yl)phenyl,
2,4-dichlorophenyl, 3,4-dichlorophenyl,
3,5-difluorophenyl, 3,4-dimethoxyphenyl,
2-methyl-5-(methylsulfonyl)phenyl, 2-thienyl, 3-
thienyl, 5-bromo-2-thienyl, 5-chloro-2-thienyl,
5-chloro-3-thienyl, 2,5-dichloro-3-thienyl, 2,5-
dimethyl-3-thienyl, 4,5-dichloro-2-thienyl,
3-broino-5-cbloro-2-thienyI, 4-bromo-5-chloro-2-
thienyl, 5-pyridin-2-yl-2-thienyl,
5-isoxazol-3-yl--2-thienyl, 5~isoxazot5-yl-2-thienyl,
5-[lmethyl- 5-(trifluoromethyl)-
lH-pyrazot3-yl]-2-thienyl, 5-(2-methyl- 1 3
-thiazol-4-yl)-2- thienyl,
5-chloro-3-methyl-l-benzothien-2-yl,
2,4-dimethyl-l,3-thiazol~5-yl, 2,5-dimethyl-3- furyl,
5-(methoxycarbonyl)-2-furyl,
4-(methoxycarbonyl)-5-methyl-2-furyl, 5-
methylisoxazol-4-yl,
5-chloro-l,3-dimethyl-lH-pyrazol-4-yl, pyridin-3-yl,
5-bromo-6- chloropyridin-3-yl, 2-naphtyl,
2,3-dihydro-l,4-benzodioxin-6-yl,
4-(lH-tetrazol-5-yl)phenyl, 2,1,3-benzoxadiazo]r-4-yl,
2,1,3-benzothiadiazol-4-yl, 6-ethoxy-
1,3-benzothiazot2-yl, 1- benzothien-3-yl, 2,3-dihydro-
1,4-benzodioxin-6-yl, 6-chloroimidazo[2, 1-b]
[1,3]thiazol-5-yl and 2,3-dihydro-l-benzofuran-5-yl; X
represents a single bond, irnino (-NH-), methylene
(-CH2-) and iminomethylene (- CH2-NH-) wherein the
carbon is connected to the B-ring/ring system; B is
chosen from the group consisting of
4-piperazin-l-ylene, 4-piperidin-l-ylene, 3-
piperidin-1-ylene, 3-azetidin-l-ylene,
3-pyrrolidin-l-ylene, 4-(l,4-diazepan)-l-ylene, 5-
hexahydropyrrolo[3,4-c]pyrrol-2(lH)-ylene and
5-(2,5-diazabicyclo[2.2.1]hept)-2-ylene, and the
substituents Ri4 and Ri5 are connected to the B
ring/ring system, in such a way that no quarternary
ammonium compounds are formed (by these connections).
In a 5th embodiment of formula (I), it is defined as
being any compound(s) of formula (Ea)-(Il):A METHOD,
DEVICE AND SYSTEM FOR VOLUMETRIC ENUMERATION OF WHITE
BLOOD CELLS, Technical Field The present invention
relates to a sample acquiring device, a method and a
system for volumetric enumeration of white blood cells
in a blood sample. 5 Background of the Invention
Determining a white blood cell count is often impor
tant in connection to treating a patient. This
analysis may be needed for diagnosing e.g. leukaemia,
or 10 infectious or inflammatory diseases or for
monitoring treatments. It is desirable to enable
analysis results to be obtained as quickly as possible
in order to minimize waiting times for patients and
enabling a physician to make a decision of treatment
and diagnosis directly when 15 making a first
examination of the patient. It would therefore be
preferable to provide an analysis method which may be
quickly performed by the physician or a nurse without
the need of sending a test away to a 



laboratory. 20 Today, a white blood cell count is
normally obtained through a manual procedure by
staining a blood sample and microscopically viewing
the sample in a special counting chamber, e.g. a B
rker chamber. The counting chamber is provided with a
grid dividing the chamber in well-defined 25 small
volumes. The white blood cells are allowed to settle
at the bottom of the counting chamber in order to
enable the microscope to focus on all cells in the
chamber and, thus, facilitate counting. Thus, the
sample need to settle for several minutes before
performing the 30 counting. The white blood cell count
can then be determined by counting the number of blood
cells per box in the grid. The white blood cell count
is obtained manually by an analyst, who needs to be
experienced inperforming the analysis in order to be
able to perform a reliable analysis. This analysis is
time-consuming. Further, since it is performed
manually, the results of the analysis may vary
depending on the person performing the analysis. There
are a few number of existing automated analy sis
methods for determining a white blood cell count. The
white blood cell count may be determined by means of
the Coulter principle, which is based on determining
cell size and thereby the cell type by sensing an
impedance. A method for counting white blood cells by
the Coulter principle is described in US 5,262,302.
The Coulter principle is the dominating, automated
analysis method that is presently being used. However,
there are a few other methods that have been
described. One such method for determining a white
blood cell count is disclosed in US 5,585,246. Here, a
blood sample has to be prepared by being mixed with a
fluorescent dye and ligand complex which tags the
white blood cells. The sample is introduced into a
capillary and is irradiated by a laser source which
scans over the sample in the cap illary. The
fluorescence is measured in order to deter mine the
number of white blood cells. A similar method is
disclosed in WO 97/02482, using a fluorescent dye and
a laser source scanning over a capillary. This method
is adapted for enumeration of white blood cells in
apheresis products containing a low number of white
blood cells . Here, the capillary is quite thick and
it is necessary to wait until the white blood cells
have settled at the bottom of the capillary before the
capillary may be scanned. In WO 99/45384, a sample
containing chamber having varying thickness is shown.
The varying thickness sepa rates different compounds
of blood. The blood sample is stained with a colorant
to differentially highlight at least three different
white blood cell types in the blood sample. The white
blood cells may be enumerated by usingan optical
scanning instrument to view a portion of the chamber.
There is still a need to speed up and simplify
existing automated methods for determining a white
blood cell count such that analysis may be provided at
point of care. Further, since the white blood cell
count is such a commonly performed analysis, any
improvement to the analysis method would have a great
impact on patient care. An analysis method providing a
possibility to obtain results at point of care would
be particularly advantageous . Summary of the
Invention It is an object of the invention to provide
a simple analysis for determining a volumetric
enumeration of white blood cells. It is a further
object of the inven tion to provide a quick analysis
without the need for complicated apparatuses or
extensive sample preparations. These objects are
partly or wholly achieved by a sample acquiring
device, a method and a system according to the
independent claims . Preferred embodiments are evi
dent from the dependent claims . Thus, there is
provided a sample acquiring device for volumetric
enumeration of white blood cells in a blood sample.
The sample acquiring device comprises a measurement
cavity for receiving a blood sample. The measurement
cavity has a predetermined fixed thickness. The sample
acquiring device further comprises a reagent, which is
arranged in a dried form on a surface defining the
measurement cavity, said reagent comprising a
hemolysing agent for lysing red blood cells in the
blood sample, and a staining agent for selectively
staining white blood cells in the blood sample. The
sample acquiring device provides a possibility to
directly obtain a sample of whole blood into the meas
urement cavity and provide it for analysis. There is
no need for sample preparation. In fact, the blood
samplemay be sucked into the measurement cavity
directly from a pricked finger of a patient. Providing
the sample acquir 



ing device with a reagent enables a reaction within
the sample acquiring device which makes the sample
ready for analysis . The reaction is initiated when
the blood sample comes into contact with the reagent.
T h u s , there is no need for manually preparing the
sample, which makes the analysis especially suitable
to be performed directly in an examination room while
the patient is waiting. Since the reagent is provided
in a dried form, the sample acquiring device may be
transported and stored for a long time without
affecting the usability of the sample acquiring
device. Thus, the sample acquiring device with the
reagent may be manufactured and prepared long before
making the analysis of a blood sample. Whereas many
existing methods are able to count different blood
cells and even subgroups of blood cells, the sample
acquiring device according to the invention is
specifically adapted to performing volumetric
enumeration of white blood cells. The reagent
comprises a hemolysing agent which will lyse the red
blood cells in the blood sample. This destroys the
possibilities to enumerate the red blood cells in the
sample. On the other hand, the lysing of the red blood
cells simplifies the distinguishing and identification
of the white blood cells within the blood sample. The
staining agent provides a marking of the individual
white blood cells. This enables the white blood cells
to be individually viewed or detected. The white blood
cells may e.g. b e detected by scanning the
measurement cavity or obtaining an image of the
measurement cavity. The white blood cell count may
thus be obtained by summing the number of individually
detected white blood cells in a defined volume. The
invention also provides a method for volumetric
enumeration of white blood cells in a blood sample.
The method comprises acquiring a blood sample into a
measuremerit cavity of a sample acquiring device, said
measure ment cavity holding a reagent comprising a
hemolysing agent and a staining agent to react with
the sample such that the white blood cells are
stained, irradiating the sample with the stained white
blood cells, acquiring a digital image of a
magnification of the irradiated sample in the
measurement cavity, wherein white blood cells are
distinguished by selective staining of the staining
agent, and digitally analysing the digital image for
identifying white blood cells and determining the
number of white blood cells in the sample. The
invention further provides a system for volumet ric
enumeration of white blood cells in a blood sample.
The system comprises a sample acquiring device as
described above. The system further comprises a
measurement apparatus comprising a sample acquiring
device holder arranged to receive the sample acquiring
device which holds a blood sample in the measurement
cavity, and a light source arranged to irradiate the
blood sample. The measurement apparatus further
comprises an imaging sys tem, comprising a magnifying
system and a digital image acquiring means for
acquiring a digital image of a magni fication of the
irradiated sample in the measurement cav ity, wherein
white blood cells are distinguished in the digital
image by selective staining of the staining agent. The
measurement apparatus also comprises an image analyser
arranged to analyse the acquired digital image for
identifying white blood cells and determining the
number of white blood cells in the blood sample. The
method and system of the invention provide a very
simple analysis of a blood sample for determining a
white blood cell count. The analysis does not require
complicated measurement apparatus or advanced steps to
be performed by an operator. Therefore, it may be
performed in direct connection to examination of a
patient, without the need for a qualified technician.
The measurement apparatus utilizes the properties of
the sample acquiringdevice for making an analysis on a
sample of undiluted whole blood that has been directly
acquired into the measurement cavity. The measurement
apparatus is arranged to image a volume of the sample
for making a volumetric enumeration of the white blood
cells from the one image. The blood sample is allowed
to be mixed with the reagent in the measurement
cavity. Within a few minutes or less, the reaction of
the blood sample with the reagent will have hemolysed
the red blood cells and stained the white blood cells
such that the sample is ready for being presented to
the optical measurement. The blood sample may be mixed
with the reagent by e.g. dispersion or diffusion of
the reagent into the blood sample or by actively
vibrating or moving the sample acquiring device so
that an agitation is caused in the measurement cavity.
The sample acquiring device may comprise a body mem 



ber having two planar surfaces to define said
measurement cavity. The planar surfaces may be
arranged at a predetermined distance from one another
to determine a sample thickness for an optical
measurement. This implies that the sample acquiring
device provides a well-defined thickness to the
optical measurement, which may be used for accurately
determining the white blood cell count per volumetric
unit of the blood sample. A volume of an ana lysed
sample will be well-defined by the thickness of the
measurement cavity and an area of the sample being
imaged. Thus, the well-defined volume could be used
for associating the number of white blood cells to the
volume of the blood sample such that the volumetric
white blood cell count is determined. The measurement
cavity preferably has a uniform thickness of 50-170
micrometers. A thickness of at least 50 micrometers
implies that the measurement cavity does not force the
blood sample to be smeared into a monolayer allowing a
larger volume of blood to be analysed over a small
cross-sectional area. Thus, a sufficiently largevolume
of the blood sample in order to give reliable values
of the white blood cell count may be analysed using a
relatively small image of the blood sample. The
thickness is more preferably at least 100 micrometers,
which allows an even smaller cross-sectional area to
be analysed or a larger sample volume to be analysed.
Further, the thickness of at least 50 micrometers and
more preferably 100 micrometers also simplifies
manufacture of the measurement cavity having a
welldefined thickness between two planar surfaces. For
most samples arranged in a cavity having a thickness
of no more than 170 micrometers, the white blood cell
count is so low that there will be only minor
deviations due to white blood cells being arranged
overlapping each other. However, the effect of such
deviations will be related to the white blood cell
count and may thus, at least to some extent, be
handled by means of statistically correcting results
at least for large values of the white blood cell
count. This statistical correction may be based on
calibrations of the measurement apparatus. The
deviations will be even less for a measurement cavity
having a thickness of no more than 150 micrometers,
whereby a simpler calibration may be used. This
thickness may even not require any calibration for
overlapping blood cells. Further, the thickness of the
measurement cavity is sufficiently small to enable the
measurement apparatus to obtain a digital image such
that the entire depth of the measurement cavity may be
analysed simultaneously. Since a magnifying system is
to be used in the measurement apparatus, it is not
simple to obtain a large depth of field. Therefore,
the thickness of the measurement cavity would
preferably not exceed 150 micrometers in order for the
entire thickness to be simultaneously analysed in a
digital image. The depth of field may be arranged to
handle a thickness of the measurement cavity of 170
micrometers.The digital image may be acquired with a
depth of field at least corresponding to the thickness
of the measurement cavity. This implies that a
sufficient focus is obtained of the entire sample
thickness such that the entire thickness of the
measurement cavity may be simul taneously analysed in
the digital image of the sample. Thus, there is no
need to await that the white blood cells settle in the
measurement cavity, whereby the time for making an
analysis is reduced. By choosing not to focus very
sharply on a specific part of the sample, a sufficient
focus is obtained of the entire sample thickness to
allow identifying the number of white blood cells in
the sample. This implies that a white blood cell may
be somewhat blurred and still be considered to be in
focus of the depth of field. The sample acquiring
device may be provided with a reagent that has been
applied to the surface solved in a volatile liquid
which has evaporated to leave the reagent in a dried
form. It has been realised that the reagent is
advantageously solved in a volatile liquid before
being inserted into the measurement cavity. This
implies that the liquid may in an effective manner be
evaporated from the narrow space of the measurement
cavity during manufacture and preparation of the
sample acquiring device . The reagent may preferably
be solved in an organic solvent and more preferably be
solved in methanol. Such solvents are volatile and may
appropriately be used for drying the reagent onto a
surface of the measurement cavity. The staining agent
may be arranged to selectively 



stain the nucleus of the white blood cells. This
implies that the white blood cells may be identified
as coloured dots and therefore easily be counted in a
digital image. The staining agent may be any one in
the group of Hematoxylin, Methylene blue, Methylene
green, Methyleneazure, cresyl violet acetate,
Toluidine blue, Gentian violet, Sudan analogues,
Gallocyanine, and Fuchsin analogues, or any
combination thereof. However, it should be appreciated
that the staining agent is not limited to this group,
but many other substances may be contemplated . The
hemolysing agent may be a quaternary ammonium salt, a
saponin, a bile acid, such as deoxycholic acid, a
digitoxin, a snake venom, a glucopyranoside or a
nonionic detergent of type Triton. However, it should
be appreciated that the hemolysing agent is not
limited to this group, but many other substances may
be contem plated. The sample acquiring device may
further comprise a sample inlet communicating the
measurement cavity with the exterior of the sample
acquiring device, said inlet being arranged to acquire
a blood sample. The sample inlet may be arranged to
draw up a blood sample by a cap illary force and the
measurement cavity may further draw blood from the
inlet into the cavity. A s a result, the blood sample
may easily be acquired into the measurement cavity by
simply moving the sample inlet into contact with
blood. Then, the capillary forces of the sample inlet
and the measurement cavity will draw up a welldefined
amount of blood into the measurement cavity.
Alternatively, the blood sample may be sucked or drawn
into the measurement cavity by means of applying an
external pumping force to the sample acquiring device.
According to another alternative, the blood sample may
be acquired into a pipette and then be introduced into
the measurement cavity by means of the pipette. The
sample acquiring device may be disposable, i.e. it is
arranged to be used once only. The sample acquiring
device provides a kit for performing a white blood
cell count, since the sample acquiring device is able
to receive a blood sample and holds all reagents
needed in order to present the sample to cell
counting. This isparticularly enabled since the sample
acquiring device is adapted for use once only and may
be formed without consideration of possibilities to
clean the sample acquiring device and re-apply a
reagent. Also, the sample acquiring device may be
moulded in plastic material and thereby be
manufactured at a low price rate. Thus, it may still
be cost-effective to use a disposable sample acquiring
device. The sample may be irradiated by light of a
wavelength corresponding to a peak in absorbance of
the staining agent. Consequently, the stained white
blood cells which contain an accumulation of staining
agent will be detected by a low transmittance of
light. The irradiating may be performed by means of a
laser source. The laser source may provide light of a
welldefined wavelength fitting the absorbance of the
staining agent. Further, the laser source provides
collimated light, minimizing disturbances of stray
light, such that a point of low transmittance of light
will be sharply distinguished. The irradiating may
alternatively be performed by means of a light
emitting diode. This light source may still provide
sufficient irradiating conditions for prop erly
distinguishing white blood cells from other matter in
the sample. The digital image may be acquired using a
magnifica tion power of 3-20Ox, more preferably 3-1Ox.
Within these ranges of magnification power, the white
blood cells are sufficiently magnified in order to be
detected, while the depth of field may be arranged to
cover the sample thickness. A low magnification power
implies that a large depth of field may be obtained.
However, if a low magnification power is used, the
white blood cells may be hard to detect. A lower
magnification power may be used by increasing the
number of pixels in the acquired image, that is by
improving the resolution of the digital image. In this
way, it has been possible to use a magnificationpower
of 3-4x, while still enabling the white blood cells to
be detected. The analysing comprises identifying areas
of high light absorbance in the digital image. The
analysing may further comprise identifying black or
dark dots in the digital image. Since the staining
agents may be accumu lated in the nucleus of the white
blood cells, the ab sorbance of the light may have
peaks at separate points. These points will form black
dots in the digital image. The analysing may further
comprise electronically magnifying the acquired
digital image. While the sample 



is being magnified for acquiring a magnified digital
image of the sample, the acquired digital image itself
may be electronically magnified for simplifying
distinguishing between objects that are imaged very
closely to each other in the acquired digital image.
Brief Description of Drawings The invention will now
be described in further detail by way of example under
reference to the accompa nying drawings . Fig. 1 is a
schematic view of a sample acquiring device according
to an embodiment of the invention. Fig. 2 is a
schematic view of a sample acquiring device according
to another embodiment of the invention. Fig. 3 is a
schematic view of a measurement appara tus according
to an embodiment of the invention. Fig. 4 is a flow
chart of a method according to an embodiment of the
invention. Fig. 5 is a digital image of a blood sample
to be used for volumetric enumeration of white blood
cells. Detailed Description of a Preferred Embodiment
Referring now to Fig. 1 a sample acquiring device 10
according to an embodiment of the invention will be
described. The sample acquiring device 10 is
disposable and is to be thrown away after having been
used foranalysis. This implies that the sample
acquiring device 10 does not require complicated
handling. The sample acquiring device 10 is preferably
formed in a plastic material and may be manufactured
by injection-moulding. This makes manufacture of the
sample acquiring device 10 simple and cheap, whereby
the costs of the sample acquiring device 10 may be
kept down. The sample acquiring device 10 comprises a
body member 12, which has a base 14, which may be
touched by an operator without causing any
interference in analysis results. The base 14 may also
have projections 16 that may fit a holder in an
analysis apparatus. The projections 16 may be arranged
such that the sample acquiring device 10 will be
correctly positioned in the analysis apparatus. The
sample acquiring device 10 further comprises a sample
inlet 18 . The sample inlet 18 is defined between
opposite walls within the sample acquiring device 10,
the walls being arranged so close to each other that a
capillary force may be created in the sample inlet 18.
The sample inlet 18 communicates with the exterior of
the sample acquiring device 10 for allowing blood to
be drawn into the sample acquiring device 10. The
sample acquiring device 10 further comprises a chamber
for counting white blood cells in the form of a
measurement cavity 20 arranged between opposite walls
inside the sample acquiring device 10. The measurement
cavity 20 is arranged in communication with the sample
inlet 18. The walls defining the measurement cavity 20
are arranged closer together than the walls of the
sample inlet 18, such that a capillary force may draw
blood from the sample inlet 18 into the measurement
cavity 20. The walls of the measurement cavity 20 are
arranged at a distance from each other of 50-170
micrometers. The measurement cavity 20 is more
preferably at least 100 micrometers thick. Further,
the measurement cavity 20 is more preferably no more
than 150 micrometers thick. Thedistance is uniform
over the entire measurement cavity 20. The thickness
of the measurement cavity 20 defines the volume of
blood being examined. Since the analysis result is to
be compared to the volume of the blood sample being
examined, the thickness of the measurement cavity 20
needs to be very accurate, i.e. only very small
variations in the thickness are allowed within the
measurement cavity 20 and between measurement cavities
20 of different sample acquiring devices 10. The
thickness allows a relatively large sample volume to
be analysed in a small area of the cavity. The
thickness theoretically allows white blood cells to be
arranged on top of each other within the measurement
cavity 20. However, the amount of white blood cells
within blood is so low that the probability for this
to occur is very low. The sample acquiring device 10
is typically adapted for measuring white blood cell
counts above 0.5 x 109 cells/litre blood. At lower
white blood cell counts, the sample volume will be too
small to allow statistically significant amounts of
white blood cells to be counted. Further, when the
white blood cell count exceeds 12 x 10 cells/litre
blood, the effect of blood cells being arranged
overlapping each other will start to be significant in
the measured white blood cell count. At this white
blood cell count, the white blood cells will cover
approximately 8% of the cross-section of the sample
being irradiated, if the thickness of the measurement
cavity is 140 micrometers. Thus, in order to obtain 



correct white blood cell counts, this effect will need
to be accounted for. Therefore, a statistical
correction of values of the white blood cell count
above 12 x 109 cells/litre blood may be used. This
statistical correction will be increasing for
increasing white blood cell counts, since the effect
of overlapping blood cells will be larger for larger
white blood cell counts. The statistical correction
may be determined by means of calibration of a
measurement apparatus . A s analternative, the
statistical correction may be determined at a general
level for setting up measurement apparatuses to be
used in connection to the sample acquiring device 10.
This statistical correction is of similar magnitude as
statistical corrections that are presently performed
in analysis apparatus that use the Coulter principle.
It is contemplated that the sample acquiring device 10
could be used to analyse white blood cell counts as
large as 50 x 109 cells/litre blood. A surface of a
wall of the measurement cavity 20 is at least partly
coated with a reagent 22. The reagent 22 may be
freeze-dried, heat-dried or vacuum-dried and applied
to the surface of the measurement cavity 20. When a
blood sample is acquired into the measurement cavity
20, the blood will make contact with the dried reagent
22 and initiate a reaction between the reagent 22 and
the blood. The reagent 22 is applied by inserting the
reagent 22 into the measurement cavity 20 using a
pipette or dispenser. The reagent 22 is solved in a
volatile liquid, e.g. an organic solvent such as
methanol, when inserted into the measurement cavity
20. The solvent with the reagent 22 may fill the
measurement cavity 20. Then, drying is performed such
that the solvent will be evaporated and the reagent 22
will be attached to the surfaces of the measurement
cavity 20. Since the reagent is to be dried onto a
surface of a narrow space, the liquid will have a very
small surface in contact with ambient atmosphere,
whereby evaporation of the liquid is rendered more
difficult. Thus, it is advantageous to use a volatile
liquid, such as methanol, which enables the liquid to
be evaporated in an effective manner from the narrow
space of the measurement cavity. According to an
alternative manufacturing method, the sample acquiring
device 10 may be formed by attaching two pieces to
each other, whereby one piece forms the bottom wall of
the measurement cavity 20 and the otherpiece forms the
top wall of the measurement cavity 20. This allows a
reagent 22 to be dried onto an open surface before the
two pieces are attached to each other. Thus, the
reagent 22 may be solved in water, since the solvent
need not be volatile. The reagent 22 comprises a
hemolysing agent and a staining agent. The hemolysing
agent may be a quaternary ammonium salt, a saponin, a
bile acid, such as deoxycholic acid, a digitoxin, a
snake venom, a glucopyranoside or a non-ionic
detergent of type Triton. The staining agent may be
Hematoxylin, Methylene blue, Methylene green,
Methylene azure, cresyl violet acetate, Toluidine
blue, Gentian violet, a Sudan analogue, Gallocyanine,
or a Fuchsin analogue, or any combination thereof.
When a blood sample makes contact with the reagent 22,
the hemolysing agent will act to lyse the red blood
cells such that the lysed red blood cells are mixed
with the blood plasma. Further, the staining agent
will accumulate in the nuclei of the white blood
cells. The reagent 22 should contain sufficient
amounts of staining agent to distinctly stain all the
nuclei of the white blood cells. Thus, there will
often be a surplus of staining agent, which will be
intermixed in the blood plasma. The surplus of
staining agent will give a homogenous, low background
level of staining agent in the blood plasma. The
accumulated staining agent in the white blood cells
will be distinguishable over the background level of
staining agent. The reagent 22 may also comprise other
constituents, which may be active, i.e. taking part in
the chemical reaction with the blood sample, or
non-active, i.e. not taking part in the chemical
reaction with the blood sample. The active
constituents may e.g. be arranged to catalyse the
hemolysing or staining action. The nonactive
constituents may e.g. be arranged to improve
attachment of the reagent 22 to the surface of a wall
of the measurement cavity 20.Within a few minutes, the
blood sample will have reacted with the reagent 22,
such that the red blood cells have been lysed and the
staining agent has accumu lated in the nuclei of the
white blood cells. Referring to Fig. 2 , another
embodiment of the sample acquiring device will be
described. The sample acquiring device 110 comprises a
chamber 120 forming the 



measurement cavity. The sample acquiring device 110
has an inlet 118 into the chamber 120 for transporting
blood into the chamber 120. The chamber 120 is
connected to a pump (not shown) via a suction tube
121. The pump may apply a suction force in the chamber
120 via the suction tube 121 such that blood may be
sucked into the chamber 120 through the inlet 118. The
sample acquiring device 110 may be disconnected from
the pump before measurement is performed. Like the
measurement cavity 20 of the sample acquiring device
10 according to the first embodiment, the chamber 120
has a well-defined thickness defining the thickness of
the sample to be examined. Further, a reagent 122 is
applied to walls of the chamber 120 for reacting with
the blood sample. Referring now to Fig. 3 , an
apparatus 30 for volu metric enumeration of white
blood cells will be de scribed. The apparatus 30
comprises a sample holder 32 for receiving a sample
acquiring device 10 with a blood sample. The sample
holder 32 is arranged to receive the sample acquiring
device 10 such that the measurement cavity 20 of the
sample acquiring device 10 is correctly positioned
within the apparatus 30. The apparatus 30 comprises a
light source 34 for illuminating the blood sample
within the sample acquiring device 10 . The light
source 34 may be an incandescent lamp, which
irradiates light in the entire visible spectrum. The
staining agent which is accumulated in the nuclei of
the white blood cells will absorb light of specific
wavelengths, such that the nuclei of the white blood
cells will emerge in a digital image of the sample. If
a colour image isacquired, the white blood cells will
emerge as specifically coloured dots. If a black and
white image is acquired, the white blood cells will
emerge as dark dots against a lighter background. The
light source 34 may alternatively be a laser or a
light emitting diode. This may be used for increasing
contrast in the image such that the white blood cells
may be more easily detected. In this case, the light
source 34 is arranged to radiate electromagnetic
radiation of a wavelength that corresponds to an
absorption peak of the staining agent. The wavelength
should further be chosen such that the absorption of
the blood compounds is rela tively low. Further, the
walls of the sample acquiring device 10 should be
essentially transparent to the wavelength. For
example, where Methylene blue is used as the staining
agent, the light source 34 may be arranged to
irradiate light having a wavelength of 667 nm. The
apparatus 30 further comprises an imaging system 36,
which is arranged on an opposite side of the sample
holder 32 relative to the light source 3A. Thus, the
imaging system 36 is arranged to receive radiation
which has been transmitted through the blood sample.
The imag ing system 36 comprises a magnifying system
38 and an image acquiring means 40. The magnifying
system 38 is arranged to provide a magnifying power of
3-20Ox, more preferably 3-10Ox, and most preferably
3-4x. Within these ranges of magnifying power, it is
possible to distinguish the white blood cells. The
image may be acquired with an improved resolution in
order to allow lower magnifying power to be used.
Further, the depth of field of the magnifying system
38 may still be arranged to at least correspond to the
thickness of the measurement cavity 20. The magnifying
system 38 comprises an objective lens or lens system
42, which is arranged close to the sample holder 32,
and an ocular lens or lens system 44, which is
arranged at a distance from the objective lens 42. The
objective lens 42 provides a first magnification of
thesample, which is further magnified by the ocular
lens 44. The magnifying system 38 may comprise further
lenses for accomplishing an appropriate magnification
and imaging of the sample. The magnifying system 38 is
arranged such that the sample in the measurement
cavity 20 when placed in the sample holder 32 will be
focussed onto an image plane of the image acquiring
means 40. The image acquiring means 40 is arranged to
acquire a digital image of the sample. The image
acquiring means 40 may be any kind of digital camera,
such as a CCDcamera. The pixel size of the digital
camera sets a restriction on the imaging system 36
such that the circle of confusion in the image plane
may not exceed the pixel size within the depth of
field. H ow ev er the white blood cells may still be
detected even if they are somewhat blurred and,
therefore, the circle of confusion may be allowed to
exceed the pixel size while being considered within
the depth of field. The digital camera 40 will acquire
a digital image of the sample in the measurement
cavity 20, wherein the entire sample thickness is
sufficiently focussed in the digital image for
counting the white blood cells. The imaging system 36
will define 



an area of the measurement cavity 20, which will be
imaged in the digital image. The area being imaged
together with the thickness of the measurement cavity
20 defines the volume of the sample being imaged. The
imag ing system 36 is set up to fit imaging blood
samples in sample acquiring devices 10. There is no
need to change the set-up of the imaging system 36.
Preferably, the imaging system 36 is arranged within a
housing such that the set-up is not accidentally
changed. The apparatus 30 further comprises an image
analyser 46. The image analyser 46 is connected to the
digital camera 40 for receiving digital images
acquired by the digital camera 40. The image analyser
46 is arranged to identify patterns in the digital
image that correspond to a white blood cell for
counting the number of white bloodcells being present
in the digital image. Thus, the image analyser 46 may
be arranged to identify dark dots in a lighter
background. The image analyser 46 may be arranged to
first electronically magnify the digital image before
analysing the digital image. This implies that the
image analyser 46 may be able to more easily
distinguish white blood cells that are imaged closely
to each other, even though the electronic magnifying
of the digital image will make the digital image
somewhat blurred. The image analyser 46 may calculate
the number of white blood cells per volume of blood by
dividing the number of white blood cells being
identified in the digi tal image with the volume of
the blood sample, which is well-defined as described
above. The volumetric white blood cell count may be
presented on a display of the apparatus 30. The image
analyser 46 may be realised as a process ing unit,
which comprises codes for performing the image
analysis Referring to Fig. 4 , a method for volumetric
enu meration of white blood cells will be described.
The method comprises acquiring a blood sample in a
sample acquiring device, step 102. An undiluted sample
of whole blood is acquired in the sample acquiring
device. The sample may be acquired from capillary
blood or venous blood. A sample of capillary blood may
be drawn into the measurement cavity directly from a
pricked finger of a patient. The blood sample makes
contact with a reagent in the sample acquiring device
initiating a reaction. The red blood cells will be
lysed and a staining agent is accumulated in the
nuclei of the white blood cells. Within a few minutes
from acquiring the blood sample, the sample is ready
to be analysed. The sample acquiring device is placed
in an analysis apparatus, step 104. An analysis may be
initiated by pushing a button of the analysis
apparatus. Alternatively, the analysis isautomatically
initiated by the apparatus detecting the presence of
the sample acquiring device. The sample is irradiated,
step 106, and a digital image of a magnification of
the sample is acquired, step 108. The sample is being
irradiated with electromagnetic radiation of a
wavelength corresponding to an absorption peak of the
staining agent. This implies that the digital image
will contain black or darker dots in the positions of
the white blood cell nuclei. The acquired digital
image is transferred to an image analyser, which
performs image analysis, step 110, in order to count
the number of black dots in the digital image. In Fig.
5 , an example of a digital image is shown to indicate
the possibility to identify white blood cells in a
blood sample which is hemolysed and stained. This digi
tal image was obtained of a sample acquiring device
having a cavity thickness of 140 mm and using 50 times
magnification. The light source irradiates white
light, indicating that the white blood cells may be
identified even though the irradiation is not
specifically adapted to an absorption peak of the
staining agent. The staining agent used was Methylene
blue. Distinct black dots appear in Fig. 5 indicating
white blood cells. The image shown in Fig. 5 is a
black and white version of a colour image. The
contrast between the white blood cells and the
background appears clearer in the colour image than in
the black and white image reproduced here. The black
dots may easily be counted by an image analyser. In
manual methods of counting white blood cells,
approximately 200 cells are typically counted for
deter mining the white blood cell count of the blood
sample. The method and apparatus presented here may
for example be arranged to count approximately 2000
cells, which gives better statistical certainty of the
obtained results. A normal, healthy adult has a white
blood cell count of 4-5 x 109 cells/litre blood. This
implies that2000 cells are found in samples having a
volume of 0.4- 0.5 ml . For example, if an area of 1.5
x 1.5 mm in the 



measurement cavity having a thickness of 140 mm is
imaged, the volume being imaged is 0.315 ml . A part
of the acquired image may be selected for analysis.
Thus, the acquired image may first be coarsely
analysed such that no anomalies are allowed in the
part being used for determining the white blood cell
count. The part of the acquired imaged selected for
analysis may be selected having an appropriate size so
that a sufficient volume of the blood sample will be
analysed. It should be emphasized that the preferred
embodi ments described herein is in no way limiting
and that many alternative embodiments are possible
within the scope of protection defined by the appended
claims.CLAIMS 1 . A sample acquiring device for
volumetric enumera tion of white blood cells in a
blood sample, said sample acquiring device comprising:
a measurement cavity for receiving a blood sample,
said measurement cavity having a predetermined fixed
thickness, a reagent, which is arranged in a dried
form on a surface defining the measurement cavity,
said reagent comprising a hemolysing agent for lysing
red blood cells in the blood sample, and a staining
agent for selectively staining white blood cells in
the blood sample. 2 . The sample acquiring device
according to claim 1 , wherein the sample acquiring
device comprises a body mem ber having two planar
surfaces to define said measurement cavity. 3 . The
sample acquiring device according to claim 2 , wherein
the planar surfaces are arranged at a predetermined
distance from one another to determine a sample
thickness for an optical measurement. 4. The sample
acquiring device according to any one of the preceding
claims, wherein the measurement cavity has a uniform
thickness of 50-170 micrometers . 5 . The sample
acquiring device according to claim 4 , wherein the
measurement cavity has a uniform thickness of at least
100 micrometers. 6 . The sample acquiring device
according to claim 4 or 5 , wherein the measurement
cavity has a uniform thickness of no more than 150
micrometers. 7 . The sample acquiring device according
to any one of the preceding claims, wherein the
reagent has been applied to the surface solved in a
volatile liquid which has evaporated to leave the
reagent in a dried form. 8 . The sample acquiring
device according to any one of the preceding claims,
wherein the staining agent isarranged to selectively
stain the nucleus of the white blood cells. 9. The
sample acquiring device according to any one of the
preceding claims, wherein the staining agent is any
one in the group of Hematoxylin, Methylene blue,
Methylene green, Methylene azure, cresyl violet
acetate, Toluidine blue, Gentian violet, Sudan
analogues, Gallocyanine, and Fuchsin analogues, or any
combination thereof. 10 . The sample acquiring device
according to any one of the preceding claims, wherein
the hemolysing agent is a quaternary ammonium salt, a
saponin, a bile acid, a digitoxin, a snake venom, a
glucopyranoside or a nonionic detergent of type
Triton. 11. The sample acquiring device according to
any one of the preceding claims, further comprising a
sample inlet communicating the measurement cavity with
the exte rior of the sample acquiring device, said
inlet being arranged to acquire a blood sample. 12.
The sample acquiring device according to any one of
the preceding claims, wherein the sample acquiring
device is disposable. 13 . A method for volumetric
enumeration of white blood cells in a blood sample,
said method comprising: acquiring a blood sample into
a measurement cavity of a sample acquiring device,
said measurement cavity holding a reagent comprising a
hemolysing agent and a staining agent to react with
the sample such that the white blood cells are
stained, irradiating the sample with the stained white
blood cells, acquiring a digital image of a
magnification of the irradiated sample in the
measurement cavity, wherein white blood cells are
distinguished by selective staining of the staining
agent, anddigitally analysing the digital image for
identify ing white blood cells and determining the
number of white blood cells in the sample. 14. The
method according to claim 13, wherein the blood sample
is mixed with the reagent in the measurement cavity.
15. The method according to claim 13 or 14, wherein 



the measurement cavity has a thickness of 50-170 micro
meters, and said digital image is acquired with a
depth of field at least corresponding to the thickness
of the measurement cavity. 16. The method according to
claim 15, wherein a volume of an analysed sample is
well-defined by the thickness of the measurement
cavity and an area of the sample being imaged. 17. The
method according to any one of claims 13-16, wherein
the sample is irradiated by light of a wavelength
corresponding to a peak in absorbance of the staining
agent . 18. The method according to any one of claims
13-17, wherein said irradiating is performed by means
of a laser source . 19. The method according to any
one of claims 13-17, wherein said irradiating is
performed by means of a light emitting diode. 20. The
method according to any one of claims 13-19, wherein
the digital image is acquired using a magnifica tion
power of 3-20Ox, more preferably 3-1Ox. 21. The method
according to any one of claims 13-20, wherein said
analysing comprises identifying areas of high light
absorbance in the digital image. 22. The method
according to claim 21, wherein said analysing
comprises identifying black dots in the digital image
. 23. The method according to any one of claims 13-22,
wherein said analysing comprises electronically
magnify ing the acquired digital image.24. A system
for volumetric enumeration of white blood cells in a
blood sample, said system comprising: a sample
acquiring device according to any one of claims 1-12,
and a measurement apparatus comprising: a sample
acquiring device holder arranged to receive the sample
acquiring device which holds a blood sample in the
measurement cavity, a light source arranged to
irradiate the blood sample, an imaging system,
comprising a magnifying sys tem and a digital image
acquiring means for acquir ing a digital image of a
magnification of the irra diated sample in the
measurement cavity, wherein white blood cells are
distinguished in the digital image by selective
staining of the staining agent, and an image analyser
arranged to analyse the acquired digital image for
identifying white blood cells and determining the
number of white blood cells in the blood sample. 25.
The system according to claim 24, wherein the
magnifying system is arranged with a depth of field of
at least the thickness of the measurement cavity of
the sample acquiring device. 26. The system according
to claim 24 or 25, wherein a volume of an analysed
sample is well-defined by the thickness of the
measurement cavity and an area of the sample being
imaged. 27. The system according to any one of claims
24-26, wherein the light source is arranged to
irradiate light of a wavelength corresponding to a
peak in absorbance of the staining agent. 28. The
system according to any one of claims 24-27, wherein
said light source comprises a laser source.29. The
system according to any one of claims 24-27, wherein
said light source comprises a light emitting diode.
30. The system according to any one of claims 24-29,
wherein the magnifying system has a magnification
power of 3-20Ox, more preferably 3-1Ox. 31. The system
according to any one of claims 24-30, wherein the
image analyser is arranged to identify areas of high
light absorbance in the digital image. 32. The system
according to claim 31, wherein the image analyser is
arranged to identify black dots in the digital image.
33. The system according to any one of claims 24-32,
wherein the image analyser is arranged to
electronically magnify the acquired digital image. 


