
Novel Insecticides The present invention relates to
novel anthranilamide derivatives, to processes for
their preparation, to compositions comprising those
compounds, and to their use for controlling insects or
representatives of the order Acarina. Anthranilamide
derivatives with insecticidal properties are known and
described, for example, in WO 01/70671, WO 03/016284,
WO 03/015518, WO 03/024222 and WO 04/033468. There
have now been found novel anthranilamide derivatives
with pesticidal properties, especially for the control
of insects and members of the order Acarina. The
present invention accordingly relates to compounds of
formula I wherein each of E and Z, which may be the
same or different, represents oxygen or sulfur; A is
CrC alkylene, C2-C6alkenylene, C2-C6alkynylene, or a
bivalent three- to ten-membered monocyclic or fused
bicyclic ring system which can be partially saturated
or fully saturated and can contain 1 to 4 hetero atoms
selected from the group consisting of nitrogen, oxygen
and sulfur, it not being possible for each ring system
to contain more than 2 oxygen atoms and more than 2
sulfur atoms; and it being possible for the three- to
ten-membered ring system itself and also for the C1-
C6alkylene, C2-C6alkenylene and C2-C6alkynylene groups
to be mono-, di- or trisubstituted by halogen, cyano,
nitro, hydroxy, Ci-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3-C6cycloalkyl, C5- C7cycloalkenyl,
C5-C8cycloalkynyl, Cr C6haloalkyl, C2-C6haloalkenyl,
C2-C6haloalkynyl, C3- C6halocycloalkyl,
Cs-C^alocycloalkenyl, C5-C8halocycloalkynyl, Cr
C4alkoxy, C1- C4haloalkoxy, CrC 4alkylthio,
C1-C4haloalkylthio, Cr C4alkylsulfinyl,
C1-C4alkylsulfonyl, C1-C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, Cr
C6alkyl-C3-C6cycloalkylamino, C2- C alkylcarbonyl,
C2-C6alkoxycarbonyl C2-C6alkylaminocarbonyl,
Ca-Cedialkylaminocarbonyl, C2-C6alkoxycarbonyloxy,
C^Cealkylaminocarbonyloxy, Ca-C
dialkylaminocarbonyloxy or G3- Cetrialkylsilyl, or by
a three- to ten-membered monocyclic or fused bicyclic
ring system which can be aromatic, partially saturated
or fully saturated and can contain 1 to 4 hetero atoms
selected from the group consisting of nitrogen, oxygen
and sulfur, it not being possible for each ring system
to contain more than 2 oxygen atoms and more than 2
sulfur atoms, and it being possible for the three- to
ten-membered ring system itself to be mono-, di- or
trisubstituted by halogen, cyano, nitro, hydroxy, Cr
C6alkyl, C2-C6alkenyl, C2-C6alkynyl, C3-C6cycloalkyl,
C5- C7cycloalkenyl, C5-C8cycloalkynyl, CrC haloalkyl,
C2-C6haloalkenyl, C2-C6haloalkynyl, C3-
C6halocycloalkyl, C5-C7halocycloalkenyl,
C5-C8halocycloalkynyl, Cr C4alkoxy, Cr C4haloalkoxy,
C^C^lkylthio, CrC 4haloalkylthio, C1-C4alkylsulfinyl,
Cr^alkylsulfonyl, C1- C4alkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino, Cr C6alkyl-C3-C6cycloalkylamino,
C2- C4alkylcarbonyl, C2-C6alkoxycarbonyl,
C2-C6alkylaminocarbonyl, Cs-C dialkylaminocarbonyl,
C2-C6alkoxycarbonyloxy, Cs-Cedialkylaminocarbonyloxy,
C3- C6trialkylsilyl or phenyl, it being possible for
the phenyl group in turn to be substituted by hydroxy,
Cr C6alkyl, Cr C6haloalkyl, Cr C6alkylthio, Cr
C6halsalkylthio, C3-C6alkenylthio, C3-
C6haloalkenylthio, C3-C6alkynylthio,
CrCsalkoxy-CrCsalkylthio, C2-C4alkylcarbonyl-C r
C3alkylthio, C^-C^lkoxycarbonyl-CrCsalkylthio,
cyano-CrC alkylthio, CrCealkylsulfinyl, C1-
C6haloalkylsulfinyl, Cr C6alkylsulfonyl, CrC
6haloalkylsulfonyl, aminosulfonyl, C1-
C2alkylaminosulfonyl, N,N-di(CrC 2alkyl)aminosulfonyl,
di(CrC 4alkyl)amino, halogen, cyano or nitro; and
substituents at nitrogen atoms in the ring systems
being other than halogen; X is oxygen, NH or Ct
C4alkyl-N; Y is CrCealkylene, C2-C6alkenylene,
C2-C6alkynylene, or a bivalent three- to ten-membered
monocyclic or fused bicyclic ring system which can be
partially saturated or fully saturated and can contain
1 to 4 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur, it not being possible
for each ring system to contain more than 2 oxygen
atoms and more than 2 sulfur atoms; and it being
possible for the three- to ten-membered ring system
itself and also for the C1- C6alkylene,
C2-C6alkenylene and C2-C6alkynylene groups to be
mono-, di- or trisubstituted by halogen, cyano, nitro,
hydroxy, Cr C6alkyl, C2-C6alkenyl, C2-C6alkynyl,
C3-C6cycloalkyl, C5- C7cycloalkenyl,
C5-C8cycloalkynyl, Ci-C 6haloalkyl, C2-C6haloalkenyl,
C2-C6haloalkynyl, C3- C6halocycloalkyl,
Cs-CT-halocycloalkenyl, C5-C8halocycloalkynyl, CrC
4alkoxy, C1-C4haloalkoxy, Cr C4alkylthio,
C1-C4haloalkylthio, Cr C4alkylsulfinyl,
C1-C4BlRyISuIfOnYl, C1- C4alkylamino,
C2-C4clialkylamino, C3-C6cycloalkylamino,
C-rCealkyl-Cs-Cecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C3- Cedialkylaminocarbonyl,
Ca-Cealkoxycarbonyloxy, C2-C6alkylaminocarbonyloxy,
C3- C6dialkylaminocarbonyloxy or C3-C6trialkylsilyl,
or by a three- to ten-membered monocyclic or fused
bicyclic ring system which can be aromatic, partially
saturated or fully saturated and can contain 1 to 4
hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur, it not being possible for
each ring system to contain more than 2 oxygen atoms
and more than 2 sulfur atoms, and it being possible
for the three- to ten-membered ring system itself to
be mono-, di- or trisubstituted by halogen, cyano,
nitro, hydroxy, Cr C6alkyl, C2- C6alkenyl,
C2-C6alkynyl, C3-C6cycloalkyl, C5-C7cycloalkenyl,
C5-C8cycloalkynyl, C1- C6haloalkyl, C2-C6haloalkenyl,
C2-C6haloalkynyl, Cs-C halocycloalkyl,
C5-C7halocycloalkenyl, C5-C8halocycloalkynyl, CrC
4alkoxy, C1-C4haloalkoxy, Ci-C 4alkylthio, Ci-C
4haloalkylthio, C1- C4alkylsulfinyl,
CrGjalkylsulfonyl, CrC^lkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino, CrC alkyl-Cs-Cecycloalkylamino,
C2-C4alkylcarbonyl, C2-C6alkoxycarbonyl, C2-
C6alkylaminocarbonyl, Cs-Cedialkylaminocarbonyl,
C2-C6alkoxycarbonyloxy, C2- C6alkylaminocarbonyloxy,
CrCedialkylaminocarbonyloxy, C3-C6trialkylsilyl or
phenyl, it being possible for the phenyl group in turn
to be substituted by hydroxy, Ci-C 6alkyl, Cr
C6haloalkyl, CrCealkylthio, CrCehaloalkylthio,
C3-C6alkenylthio, C3-C6haloalkenylthio,
C3-C6alkynylthio, CrCsalkoxy-CrCsalkylthio,
C2-C4alkylcarbonyl-C r C3alkylthio,
C2-C4alkoxycarbonyl-C r C3- alkylthio,
CyBnO-C1-C3alkylthio, CrC 6alkylsulfinyl, CrC
6haloalkylsulfinyl, Cr C6alkylsulfonyl,
CrCehaloalkylsulfonyl, aminosulfonyl,
CrC^lkylaminosulfonyl, N.N-di^rCaalkyOaminosulfonyl,
di(C r C4alkyl)amino, halogen, cyano or nitro; and
substituents at nitrogen atoms in the ring systems
being other than halogen; p is 0 or 1; q is Oor 1; B
is a three- to four-membered ring system which is
fully or partially saturated and can contain a hetero
atom selected from the group consisting of nitrogen,
oxygen and sulfur, and it being possible for the
three- to four-membered ring system itself to be
mono-, di- or trisubstituted by halogen, cyano, nitro,
hydroxy, Cr C6alkyl, C2-C6alkenyl, C2-C6alkynyl, C3-
C6cycloalkyl, C5-C7cycloalkenyl, C5-C8cycloalkynyl,
C^Cehaloalkyl, C2-C6haloalkenyl, C2- C6haloalkynyl,
C3-C6halocycloalkyl, Cs-CT-halocycloalkenyl,
C5-C8halocycloalkynyl, C1- C4alkoxy, Cr C4haloalkoxy,
Cr C4alkylthio, Cr C4haloalkylthio, C1^aIkYlSuIfJnYl,
C1- C4alkylsulfonyl, Cr C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, Cr C6alkyl-C
3-- ACecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, Ca-C alkylaminocarbonyl, C3-
Cedialkylaminocarbonyl, C2-C6alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy, C3-
Cedialkylaminocarbonyloxy, QrCetrialkylsilyl, or by a
three- to ten-membered monocyclic or fused bicyclic
ring system which can be aromatic, partially saturated
or fully saturated and can contain 1 to 4 hetero atoms
selected from the group consisting of nitrogen, oxygen
and sulfur, it not being possible for each ring system
to contain more than 2 oxygen atoms and more than 2
sulfur atoms, and it being possible for the three- to
ten-membered ring system itself to be mono-, di- or
trisubstituted by halogen, cyano, nitro, hydroxy, Cr
C6alkyl, C2- C6alkenyl, C2-C6alkynyl, C3-C6cycloalkyl,
C5-C7cycloalkenyl, C5-C8cycloalkynyl, C1- C6haloalkyl,
C2-C6haloalkenyl, C2-C6haloalkynyl,
C3-C6halocycloalkyl, C5-C7halocycloalkenyl,
C5-C8halocycloalkynyl, CrC 4alkoxy,
C1-C4IIaIOaIkOXy1Cr C4alkylthio, CrC 4haloalkylthio,
C1- C4alkylsulfinyl, d^alkylsulfonyl,
C-i-C4alkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino, CrCealkyl-CrCecycloalkylamino,
C2-C4alkylcarbonyl, C2-C6alkoxycarbonyl, C2-
C6alkylaminocarbonyl, QrCedialkylaminocarbonyl,
C2-C6alkoxycarbonyloxy, C2- C6alkylaminocarbonyloxy,
Cs-Cbdialkylaminocarbonyloxy, C3-C6trialkylsilyl or
phenyl, it being 



possible for the phenyl group in turn to be
substituted by hydroxy, C^Cealkyl, C1- C6haloalkyl,C r
C6alkylthio, Cr C6haIoalkylthio, C3-C6alkenylthio,
C3-C6haloalkenylthio, C3- C6alkynylthio,
CrCsalkoxy-CrCsalkylthio,
CrC^lkylcarbonyl-CrCsalkylthio, C2-
C^lkoxycarbonyl-CrCsalkylthio, cyano-CrCsalkylthio,
d-Cealkylsulfinyl, Cr C6haloalkylsulfinyl,
CrCealkylsulfonyl, CrC haloalkylsulfonyl,
aminosulfonyl, CrC 2alkylaminosulfonyl,
N^-di^rC^lkyOaminosulfonyl, di(CrC 4alkyl)amino,
halogen, cyano or nitro; and substituents at nitrogen
atoms in the ring systems being other than halogen;
each R1 independently is halogen, nitro, hydroxy, Ci-C
6alkyl, C2-C6alkenyl, C2-C6alkynyl, C3- C6cycloalkyl,
CrC 6haloalkyl, C2-C6haloalkenyl, C2-C6haloalkynyl,
C3-C6halocycloalkyl, C1- C4alkoxy, Cr C4haloalkoxy,
C1-C4alkylthio, C1-C4haloalkylthio, Cr
C4haloalkylsulfinyl, C1- C4haloalkylsulfonyl, C2-
C4dialkylamino, C3-C6cycloalkylamino, C C
alkyl-Cs-Cecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2-C6alkylaminocarbonyl,
Cs-Cedialkylaminocarbonyl, C2- C6alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy,
Cs-Cedialkylaminocarbonyloxy or C3- C6trialkylsilyl,
phenyl, benzyl or phenoxy, or phenyl, benzyl or
phenoxy mono-, di- or trisubstituted by halogen,
cyano, nitro, halogen, Cr C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3- C6cycloalkyl, CrC haloalkyl,
C2-C6haloalkenyl, C2-C6haloalkynyl,
C3-C6halocycloalkyl, C1- C4alkoxy, Cr C4haloalkoxy,
CrC^lkylthio, Cr C4haloalkylthio, Cr C4alkylsulfinyl,
C1- C4alkylsulfonyl, Cr C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, CrC 6alkyl-C
3-Cecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C^Cealkylaminocarbonyl, C3-
C6dialkylaminocarbonyl, C2-C6alkoxycarbonyloxy,
C2-C5alkylaminocarbonyloxy, C3-
C6dialkylaminocarbonyloxy or C3-C6trialkylsilyl; or
each R1 independently is amino, formyl,
C2-C6cyanoalkenyl, C2-C6alkylcarbonylamino,
phenylcarbonyiamino which can be mono-, di- or
trisubstituted by halogen, cyano, nitro, halogen, Cr
C6alkyl, C2-C6alkenyl, C2-C6alkynyl, C3-C6cycloalkyl,
Cr C6haIoalkyl, C2- C6haloalkenyl, C2-C6haloalkynyl,
C3-C6halocycloalkyl, CrC 4alkoxy, Cr C4haloalkoxy, C1-
C4alkylthio, C1-C4haloalkylthio, Cr C4alkylsulfinyl,
CrC 4alkylsulfonyl, Cr^alkylamino, C2- C4dialkylamino,
C3-C6cycloalkylamino, CrC alkyl-Cs-Cecycloalkylamino,
C2-C4alkylcarbonyl, C2-C6alkoxycarbonyl,
C2-C3alkylaminocarbonyl, Cs-C dialkylaminocarbonyl,
C2- C6alkoxycarbonyloxy, C^Cealkylaminocarbonyloxy,
Cs-C dialkylaminocarbonyloxy or C3- Cetrialkylsilyl;
or each R1 independently is 2-,3- or
4-pyridylcarbonylamino which can be mono-, di- or
trisubstituted by halogen, cyano, nitro, halogen, Ci-C
ealkyl, C2-C6alkenyl, C2- C6alkynyl, C3-C6cycloalkyl,
Cr C6haloalkyl, C2-C6haloalkenyl, C2-C6haloalkynyl,
C3- C6halocycloalkyl, C1-C4alkoxy, C-,-C4haloalkoxy,
Cr C4alkylthio, Cr C4haloalkylthio, C1-
C4alkylsulfinyl, Cr^alkylsulfonyl, CrC 4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, CrC
alkyl-Cs-Cecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2- C6alkylaminocarbonyl, Ca-C
dialkylaminocarbonyl, C2- C6alkylaminocarbonyioxy,
Cs-C dialkylaminocarbonyloxy or C3-C6trialkylsilyl; or
each R1 independently is C2-C6alkoxycarbonylamino, C3-
C6dialkylaminocarbonylamino, C2-C6haloalkylcarbonyl or
is a group RxON=C(R y)-, wherein Rx and Ry
independently are hydrogen or C C6alkyl; n is O, 1, 2,
3 or 4; each of R2 and R3, which may be the same or
different, represents hydrogen, CrC 6alkyl, C2-
C6alkenyl, C2-C6alkynyl or C3-C8cycloalkyl; or Cr
C6alkyl, C2-C6alkenyl, C2-C6alkynyl or C3-
C8cycloalkyl substituted by one or more substituents
selected from halogen nitro, cyano, hydroxy,
C1-C^IkOXy, Cr C4haloalkoxy, Cr C4alkylthio, Cr
C4haloalkylthio, C1-C4alkylsulfinyl, Cr
C4alkylsulfonyl, C-i-C4alkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino and C1-
C6alkyl-C3-C6cycloalkylamino; D is phenyl, 2-pyridyl,
3-pyridyl or 4-pyridyl; or phenyl, 2-pyridyl,
3-pyridyl or 4-pyridyl mono-, di- or trisubstituted by
Ci-C 6alkyl, C3-C6cycloalkyl, CrC 6haloalkyl, halogen,
cyano, C1- C4alkoxy, C1-C4haloalkoxy, C1-C4alkylthio,
Cr C4haloalkylthio, Ci-C 4alkylsulfinyl, C1-
C4alkylsulfonyl, Cr C4haloalkylsulfinyl or Cr
C4haloalkylsulfonyl; or D is a groupR4, R4', Rio, Ri7,
and R19 independently from each other, are hydrogen,
C^Cealkyl, C3- C6cycloalkyl, CVCehaloalkyl, halogen,
cyano, Cr C4alkoxy, Cr C4haloalkoxy, C2-
C4alkoxycarbonyl, Ci-C 4alkylthio, CrC 4haloalkylthio,
CrC 4alkylsulfinyl, Cr C4alkylsulfonyl, Ci-C
4haloalkylsulfinyl or Cr C4haloalkylsulfonyl; R5, Re,
Rs, Rn, R12, Ri5, R16and R18 independently from each
other, are C^Cealkyl or C1- C6alkyl mono-, di- or
trisubstituted by halogen, cyano, nitro, hydroxy,
CrC^lkoxy, C2- C4alkoxycarbonyl, CrC 4alkylthio, CrC
4alkylsulfinyl, CrC^lkylsulfonyl, C1-C4alkylamino, C2-
C4dialkylamino or C3-C6cycloalkylamino; or are phenyl,
2-pyridyl, 3-pyridyl, 4-pyridyl; or are phenyl,
2-pyridyl, 3-pyridyl or 4-pyridyl mono-, di- or
trisubstituted by CrC 6alkyl, C3- C6cycloalkyl,
CrCehaloalkyl, halogen, cyano, Cr C4alkoxy,
d-C^aloalkoxy, Cr C4alkylthio, Cr C4haloalkylthio,
CrC^lkylsulfinyl, CrC^lkylsulfonyl,
Cr^haloalkylsulfinyl or C1- C4haloalkylsulfonyl; R7,
R9, R13 and R14 independently from each other, are
hydrogen, CrC alkyl, CrCehaloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, C3-C6alkenyl or C3-C6haloalkenyl and
agronomically acceptable
salts/isomers/enantiomers/tautomers/N-oxides of those
compounds, with the exception of the compound
2-(3-chloro-pyridin-2-yl)-5-trifluoromethyl-2H-pyrazol
e-3- carboxylic acid
[2-methyl-6-(oxiranylmethyl-carbamoyl)-phenyl]-amide.
Compounds I which have at least one basic centre can
form, for example, acid addition salts, for example
with strong inorganic acids such as mineral acids, for
example perchloric acid, sulfuric acid, nitric acid,
nitrose acid, a phosphorus acid or a hydrohalic acid,
with strong organic carboxylic acids, such as
C1-C4alkanecarboxylic acids which are unsubstituted or
substituted, for example by halogen, for example
acetic acid, such as saturated or unsaturated
dicarboxylic acids, for example oxalic acid, malonic
acid, succinic acid, maleic acid, fumaric acid or
phthalic acid, such as hydroxycarboxylic acids, for
example ascorbic acid, lactic acid, malic acid,
tartaric acid or citric acid, or such as benzoic acid,
or with orga nic sulfonic acids, such as Cr C4alkane-
or arylsulfonic acids which are unsubstituted or
substituted, for example by halogen, for example
methane- or p-toluenesulfonic acid. Com pounds I which
have at least one acidic group can form, for example,
salts with bases, for example mineral salts such as
alkali metal or alkaline earth metal salts, for
example sodium, potassium or magnesium salts, or salts
with ammonia or an organic amine, such as morpholine,
piperidine, pyrrolidine, a mono-, di- or
tri-lower-alkylamine, for example ethyl-, die thyl-,
triethyl- or dimethylpropylamine, or a mono-, di- or
trihydroxy-lower-alkylamine, for example mono-, di- or
triethanolamine. Where appropriate, the corresponding
internal salts can furthermore be formed. Preferred
within the scope of the invention are agrochemically
advantageous salts; however, the invention also
encompasses salts which have disadvan tage for
agrochemical use, for example salts which are toxic to
bees or fish, and which are employed, for example, for
the isolation or purification of free compounds I or
agrochemically utilizable salts thereof. Owing to the
close relationship between the compounds I in free
form and in the form of their salts, for the purposes
of the invention the free compounds I or their salts
hereinabove and hereinbelow are respectively to be
understood as including, where appropriate, the
corresponding salts or the free compounds I. The same
applies analogously to tautomers of compounds I and
salts thereof. In general, the free form is preferred
in each case. The alkyl groups occurring in the
definitions of the substituents can be straight-chain
or branched and are, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, pentyl, hexyl, heptyl and octyl and their
branched isomers. Alkoxy, alkenyl and alkynyl radicals
are derived from the alkyl radicals mentioned. The
alkenyl and alkynyl groups can be mono- or
polyunsaturated. Halogen is generally fluorine,
chlorine, bromine or iodine. This also applies,
correspondingly, to halogen in combination with other
meanings, such as haloalkyl or halophenyl. Haloalkyl
groups preferably have a chain length of from 1 to 6
carbon atoms. Haloalkyl is, for example, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl,trichloromethyl, 2,2,2-trifluoroethyl,
2-fluoroethyl, 2-chloroethyl, pentafluoroethyl,
1,1-difluoro- 2,2,2-trichloroethyl,
2,2,3,3-tetrafluoroethyl and 2,2,2-trichloroethyl;
preferably trichloromethyl, 



difluorochloromethyl, difluoromethyl, trifluoromethyl
and dichlorofluoromethyl. Suitable haloalkenyl groups
are alkenyl groups which are mono- or polysubstituted
by halogen, halogen being fluorine, chlorine, bromine
and iodine and in particular fluorine and chlorine,
for example 2,2-difluoro-i-methylvinyl,
3-fluoropropenyl, 3-chloropropenyl, 3-bromopropenyl,
2,3,3-trifluoropropenyl, 2,3,3-trichloropropenyl and
4,4,4-trifluorobut-2-en- 1-yl. Among the C3-C2oalkenyl
groups which are mono-, di- or trisubstituted by
halogen, preference is given to those having a chain
length of from 3 to 5 carbon atoms. Suitable
haloalkynyl groups are, for example, alkynyl groups
which are mono- or polysubstituted by halogen, halogen
being bromine, iodine and in particular fluorine and
chlorine, for example 3-fluoropropynyl,
3-chloropropynyl, 3-bromopropynyl,
3,3,3-trifluoropropynyl and
4,4,4-trifluorobut-2-yn-1-yl. Among the alkynyl groups
which are mono- or polysubstituted by halogen,
preference is given to those having a chain length of
from 3 to 5 carbon atoms. Alkoxy groups preferably
have a preferred chain length of from 1 to 6 carbon
atoms. Alkoxy is, for example, methoxy, ethoxy,
propoxy, i-propoxy, n-butoxy, isobutoxy, sec-butoxy
and tert-butoxy and also the isomeric pentyloxy and
hexyloxy radicals; preferably methoxy and ethoxy.
Alkoxycarbonyl is, for example, methoxycarbonyl
(C2-alkoxycarbonyl), ethoxycarbonyI (C3-
alkoxycarbonyl), propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl or tert-butoxycarbonyl; preferably
methoxycarbonyl or ethoxycarbonyl. Haloalkoxy groups
preferably have a chain length of from 1 to 6 carbon
atoms. Haloalkoxy is, for example, fluoromethoxy,
difluoromethoxy, trifluoromethoxy,
2,2,2-trifluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
2-fluoroethoxy, 2-chloroethoxy, 2,2-difluoroethoxy and
2,2,2- trichloroethoxy; preferably difluoromethoxy,
2-chloroethoxy and trifluoromethoxy. Alkylthio groups
preferably have a chain length of from 1 to 6 carbon
atoms. Alkylthio is, for example, methylthio,
ethylthio, propylthio, isopropylthio, n-butylthio,
isobutylthio, sec-butylthio or tertbutylthio,
preferably methylthio and ethylthio. Alkylsulfinyl is,
for example, methylsulfinyl,ethylsulfinyl,
propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl,
isobutylsulfinyl, sec-butylsulfinyl,
tert-butylsulfinyl; preferably methylsulfiny! and
ethylsulfinyl. Alkylsulfonyl is, for example,
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl,
sec-butylsulfonyl or tert-butylsulfonyl; preferably
methylsulfonyl or ethylsulfonyl. Alkoxyalkoxy groups
preferably have a chain length of from 1 to 8 carbon
atoms. Examples of alkoxyalkoxy groups are:
methoxymethoxy, methoxyethoxy, methoxypropoxy,
ethoxymethoxy, ethoxyethoxy, propoxymethoxy or
butoxybutoxy. Alkylamino is, for example, methylamino,
ethylamino, n-propylamino, isopropylamino or the
isomeric butylamines. Dialkylamino is, for example,
dimethylamino, methylethylamino, diethylamino,
n-propylmethylamino, dibutylamino and
diisopropylamino. Preference is given to alkylamino
groups having a chain length of from 1 to 4 carbon
atoms. Alkylaminocarbonyl is, for example,
methylaminocarbonyl (C2-alkylaminocarbonyl) or
ethylaminocarbonyl (C3-aminocarbonyl). Alkoxyalkyl
groups preferably have a chain length of 1 to 6 carbon
atoms. Alkoxyalkyl is, for example, methoxymethyl,
methoxyethyl, ethoxymethyl, ethoxyethyl,
n-propoxymethyl, n-propoxyethyl, isopropoxymethyl or
isopropoxyethyl. Alkylthioalkyl groups preferably have
from 1 to 8 carbon atoms. Alkylthioalkyl is, for
example, methylthiomethyl, methylthioethyl,
ethylthiomethyl, ethylthioethyl, n-propylthiomethyl,
n-propylthioethyl, isopropylthiomethyl,
isopropylthioethyl, butylthiomethyl, butylthioethyl or
butylthiobutyl. The cycloalkyl groups preferably have
from 3 to 6 ring carbon atoms, for example
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Phenyl, also as part of a substituent such as phenoxy,
benzyl, benzyloxy, benzoyl, phenylthio, phenylalkyl,
phenoxyalkyl, may be substituted. In this case, the
substituents can be in ortho, meta and/or para
position. The preferred substituent positions are the
ortho and para positions to the ring attachment point.
Examples for B as a optionally substituted three- to
four-membered ring system which is fully or partially
saturated and can contain a hetero atom selected from
the group consisting of nitrogen, oxygen and sulfur,
are cyclopropyl, methyl-cyclopropyl, cyclopropenyl,
cyclobutyl, cyclobutenyl, orAccording to the present
invention, a three- to ten-membered, monocyclic or
fused bicyclic ring system which may be partially
saturated or fully saturated is, depending of the
number of ring members, for example, selected from the
group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, where said cycloalkylgroups
for their part may be preferably unsubstituted or
substituted by Cr C6alkyl or halogen, or iswherein
each R26 is methyl, each R27 and each R28 are
independently hydrogen, Cr C3alkyl, CrC 3alkoxy,
CrCsalkylthio or trifluoromethyl, X4 is oxygen or
sulfur and r = 1, 2, 3 or 4 . CH Where no free valency
is indicated in those definitions, for example as in
, the linkage site is located at the carbon atom
labelled "CH" or in a case such as, for example, at
the bonding site indicated at the bottom left. The
second valence for the bivalent ring system of
substituent A or Y can be located at any suitable
position of the ring. According to the present
invention, a three- to ten-membered monocyclic or
fused bicyclic ring system which may be aromatic,
partially saturated or fully saturated is, depending
of the number of ring members, for example, selected
from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, where said cycloalkylgroups
for their part may be preferably unsubstituted or
substituted by CVCealkyl or halogen, or is phenyl,
benzyl, naphthyl or the following heterocyclic groups:
pyrrolyl; pyridyl; pyrazolyl; pyrimidyl; pyrazinyl;
imidazolyl; thiadiazolyl; quinazolinyl; furyl;
oxadiazolyl; indolizinyl; pyranyl; isobenzofuranyl;
thienyl; naphthyridinyl; (1-methyl-1H-pyrazol-3-yl)-;
(1-ethyl-1H-pyrazol-3-yl)-;
(1-propyl-1H-pyrazol-3-yl)-; ( 1H-pyrazol-3-yl)-;
(1,5-dimethyI-1H-pyraz l-3-yl)-; (4-chloro-
1-methyl-1H-pyrazol-3-yl)-; (1H-pyrazol-1-yl)-;
(3-methyl-1H-pyrazol-1-yl)-; (3,5-dimethyl-1Hpyrazol-
1-yl)-; (3-isoxazolyl)-; (5-methyl-3-isoxazolyl)-;
(3-methyl-5-isoxazolyl)-; (5-isoxazolyl)-;
(1H-pyrrol-2-yl)-; (1-methyl-1H-pyrrol-2-yl)-;
(1H-pyrrol-1-yl)-; (1-methyl-1H-pyrrol-3- yl)-;
(2-furanyl)-; (5-methyl-2-furany!)-; (3-furanyl)-;
(5-methyl-2-thienyl)-; (2-thienyI)-; (3- thienyl)-;
(1-methyl-1H-imidazol-2-yl)-; ( 1H-imidazol-2-yl)-;
(1-methyl-1H- imidazol-4-yl)-; (1- methyl-1
H-imidazol-5-yl)-; (4-methyl-2-oxazolyl)~;
(5-methyl-2-oxazolyl)-; (2-oxazolyl)-; (2-
methyl-5-oxazolyl)-; (2-methyl-4-oxazolyl)-;
(4-methyl-2-thiazolyl)-; (5-methyl-2-thiazolyl)-; (2-
thiazolyl)-; (2-methyl-5-thiazolyl)-;
(2-methyl-4-thiazolyl)-; (3-methyl-4-isothiazolyl)-;
(3- methyl-5-isothiazolyl)-;
(5-methyl-3-isothiazolyl)-; (1-methyl-1 H-1
,2,3-triazol-4-yl)-; (2-methyl- 2H-1
,2,3-triazol-4-yl)-; (4-methyl-2H-1
,2,3-triazol-2-yl)-; (1-methyl-1 H-1
,2,4-triazol-3-yl)-; ( 1,5- dimethyl-1 H-1
,2,4-triazol-3-yl)-; (3-methyl-1 H-1 ,2,4-triazol-1
-yl)-; (5-methyl-1 H-1 ,2,4-triazoI- 1-yl)-;
(4,5-dimethyl-4H-1 ,2,4-triazol-3-yl)-; (4-methyl-4H-1
,2,4-triazol-3-yl)-; (4H-1 ,2,4-triazol- 4-yl)-;
(5-methyl-1 ,2,3-oxadiazol-4-yl)-; (
1,2,3-oxadiazol-4-yl)-; (3-methyl-1 ,2,4-oxadiazol-5-
yl)-; (5-methyl-1,2,4-oxadiazol-3-yl)-;
(4-methyl-3-furazanyl)-; (3-furazanyl)-; (5-methyl-1
,2,4- oxadiazol-2-yl)-; (5-methyl-1
,2,3-thiadiazol-4-yl)-; ( 1,2,3-thiadiazol-4-yl)-;
(3-methyl-1 ,2,4- thiadiazol-5-yl)-; (5-methyl-1
,2,4-thiadiazol-3-yl)-; (4-methyl-1
,2,5-thiadiazol-3-yl)-; (5-methyl-
1,3,4-thiadiazol-2-yl)-; (1-methyl-1
H-tetrazol-5-yl)-; ( 1H-tetrazol-5-yl)-; (5-methyl-1
H-tetrazol- 1-yl)-; (2-methyl-2H-tetrazol-5-yl)-;
(2-ethyl-2H-tetrazol-5-yl)-;
(5-methyl-2H-tetrazol-2-yl)-; (2H-tetrazol-2-yl)-;
(2-pyridyl)-; (6-methyl-2-pyridyl)-; (4-pyridyl)-;
(3-pyridyl)-; (6-methyl-3- pyridazinyl)-;
(5-methyl-3-pyridazinyl)-; (3-pyridazinyl)-;
(4,6-dimethyl-2-pyrimidinyl)-; (4-
methyl-2-pyrimidinyl)-; (2-pyrimidinyl)-;
(2-methyl-4-pyrimidinyl)-; (2-chloro-4-pyrimidinyl)-;
(2,6-dimethyl-4-pyrimidinyl)-; (4-pyrimidinyl)-;
(2-methyl-5-pyrimidinyI)-; (6-methyl-2-pyrazinyl)-;
(2-pyrazinyl)-; (4,6-dimethyl-1 ,3,5-triazin-2-yl)-;
(4,6-dichloro-1 ,3,5-triazin-2-yl)-; (1
,3,5-triazin-2-yl)-; (4-methyl-1 ,3,5-triazin-2-yl)-;
(3-methyl-1 ,2,4-triazin-5-yl)-; (3-methyl-
1,2,4-triazin-6-yl)-;wherein each R2 is methyl, each
R27 and each R28 are independently hydrogen, C r
C3alkyl, CrC 3alkoxy, CrCsalkylthio o r
trifluoromethyl, X 4 is oxygen o r sulfur and r = 1, 2
, 3 o r 4 . Where no free valency is indicated in
those definitions, for example as in  , the linkage
site is located at the carbon atom labelled "CH" "
oorr iinn a ccaassee ssuucchh aass,, ffoorr
eexxaammppllee,, at the bonding site indicated at the
bottom left. Compounds of formula I are preferred,
wherein R4' is hydrogen and each R1 independently is
halogen, nitro, hydroxy, C r C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3-C6cycloalkyl, C 1- 



C6haloalkyl, C2-C 6haloalkenyl, C2-C6haloalkynyl,
Cs-Cehalocycloalkyl, C 1-C-IaIkOXy, C 1- C4haloalkoxy,
C 1-C4alkylthio, C r C4haIoalkylthio,
CrC^aloalkylsulfinyl, C 1- C4haloalkylsulfonyl, CrC
4alkylsulfinyl, C1-C4alkylsulfonyl, C r C4alkylamino,
C2- C4dialkylamino, C3-C6cycloalkylamino,
C-i-Cealkyl-Cs-Cecycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2-C6alkylaminocarbonyl,
Cs-Cedialkylaminocarbonyl, C2- C6alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy, Cs-C
dialkylaminocarbonyloxy o r C3- C6trialkylsilyl,
phenyl, benzyl o r phenoxy, o r phenyl, benzyl o r
phenoxy mono-, di- o rtrisubstituted by halogen,
cyano, nitro, halogen, d-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3- C6cycloalkyl, CrCehaloalkyl,
C2-C6haloalkenyl, C2-Cbhaloalkynyl,
C3-C6halocycloalkyl, C1- C4alkoxy, Cr C4haloalkoxy, Cr
C4alkylthio, CrC 4haloalkylthio, CrC 4alkylsulfinyl,
C1- C4alkylsulfonyl, C1-C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, CrC
6alkyl-C3- Cbcycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2-C6alkylaminocarbonyl, C3-
C6dialkylaminocarbonyl, Ca-C alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy, C3-
C6dialkylaminocarbonyloxy or C3-C6trialkylsilyl. In
especially preferred compounds of formula I, B is a
three- to four-membered ring system which is fully or
partially saturated, and it being possible for the
three- to four-membered ring system itself to be
mono-, di- or trisubstituted by halogen, cyano, nitro,
hydroxy, CrC 6alkyl, C2-C6alkenyl, C2-C6alkynyl,
C3-C6cycloalkyl, C5-C7cycloalkenyl, C5-C8cycloalkynyl,
CrCehaloalkyl, C2-C6haloalkenyl, C2-C6haloalkynyl, C3-
C6halocycloalkyl, C5-C7halocycloalkenyl,
C5-C8halocycloalkynyl, CrC 4alkoxy, C1- C4haloalkoxy,
CrC 4alkylthio, Cr C4haloaIkylthio, CrC
4alkylsulfinyl, CrC 4alkylsulfonyl, C1- C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, CrC 6alkyl-C
3-C6cycloalkylamino, C2- C4alkylcarbonyl,
Ca-Cealkoxycarbonyl, C2-C6alkylaminocarbonyl,
Cs-Cedialkylaminocarbonyl, C2-C6alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy,
Cs-Cedialkylaminocarbonyloxy, C3- C6trialkylsilyl, or
by a three- to ten-membered monocyclic or fused
bicyclic ring system which can be aromatic, partially
saturated or fully saturated and can contain 1 to 4
hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur, it not being possible for
each ring system to contain more than 2 oxygen atoms
and more than 2 sulfur atoms, and it being possible
for the three- to ten-membered ring system itself to
be mono-, di- or trisubstituted by halogen, cyano,
nitro, hydroxy, CrC 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3- C6cycloalkyl, C5-C7cycloalkenyl,
C5-C8cycloalkynyl, CrCehaloalkyl, C2-C6haloalkenyl,
C2- C6haloa!kynyl, Cs-Cehalocycloalkyl,
C5-C7halocycloalkenyl, C5-C8halocycloalkynyl, C1-
C4alkoxy, Cr C4haloalkoxy, Cr C4alkylthio, CrC
4haloalkylthio, CrC 4alkylsulfinyl, C1-
C4alkylsulfonyl, CrC 4alkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino, CrC 6alkyl-C3-
C6cycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2-C6alkylaminocarbonyl, C3-
C6dialkylaminocarbonyl, Ca-C alkoxycarbonyloxy,
C2-C6alkylaminocarbonyloxy, C3-
Cedialkylaminocarbonyloxy, C3-C6trialkylsilyl or
phenyl, it being possible for the phenyl group in turn
to be substituted by hydroxy, Cr C6alkyl, Cr
C6haloalkyl,CrC 6alkylthio, C1- C6haloalkylthio,
C3-C6alkenylthio, C3-C6haloalkenylthio,
C3-C6alkynylthio, CrC 3alkoxy-Cr C3alkylthio,
C2-C4alkylcarbonyl-C r C3alkylthio,
C2-C4alkoxycarbonyl-CrC 3alkylthio, cyano-C
rC3alkylthio, Cr C6alkylsulfinyl,
CrCehaloalkylsulfinyl, CrC 6alkylsulfonyl, C1-
C6haloalkylsulfonyl, aminosulfonyl,
Cr^alkylaminosulfonyl, N,N-di(C r
C2alkyl)aminosuIfonyl, di(C 1-C4alkyl)amino, halogen,
cyano or nitro; and substituents at nitrogen atoms in
the ring systems being other than halogen. Preference
is given to subgroups of compounds of formula I
wherein a) p and/or q is 0; b) E and/or Z is oxygen;
and/or c) R2 and/or R3 is hydrogen. X is preferably
oxygen, NH; NMe or NEt. Y is preferably Cr C4alkylene,
C2-C6alkenylene or C3-C6alkinylene or, C1-C4alkylene,
C2- C6alkenylene or C3-C6alkinylene substituted by
halogen, C3-C6cycloalkyl, ^^alkylsulfonyl or
C1-C4BIkOXy. Special mention should be made of
compounds of formula I wherein R1 is selected from CrC
4alkyl, halogen, CrCshaloalkyl, nitro, Cr C4alkoxy,
Ci-C 4-haloalkoxy, C1-C4alkylthio, C1-
C4alkylsulfinyl, Cr C4alkylsulfonyl, Cr
C4haloalkylthio, CrC^haloalkylsulfinyl and C1-
C4haloalkylsulfonyl, in particular from halogen and
CrC alkyl, preferably selected from methyl and
halogen, most preferably selected from methyl and
chloro, and n is 1 or 2, preferably 2. Preferred
position of R1 is meta to the group -C(Z)-N(R
3)-A-(X)p-(Y)q-B. An outstanding group of compounds of
formula I comprises those compounds wherein A is Cr
C6alkylene which may be substituted by
C3-C6cycloalkyl, C2-C6alkenyl, cyano, C1- C4alkylthio,
C C4alkylsulfonyl, Cr C4alkoxy, halogen or Cr
C6haloalkyI; or A is C3- C6cycloalkylene. Preferably A
is CrCealkylene or cyclopropylene, most preferably
methylene or cyclopropylene. In further preferred
compounds of formula I, B is cyclopropyl or
cyclobutyl, preferably cyclopropyl. Special emphasis
should also be given to compounds of formula I wherein
D is a group D1, wherein R5 is 2-pyridyl which can be
substituted by halogen, preferably which is
monosubstituted by chloro at the 3-position of the
pyridine ring, R4' is hydrogen or halogen,preferably
hydrogen and R4 is halogen preferably chloro and
bromo, C^Cehaloalkyl preferably trifluoromethyl, Cr
C4haloaIkoxy, preferably 2,2,2-trifluoroethoxy.
Preference is also given to compounds of formula I
wherein B is cyclopropyl or cyclobutyl which may be
mono- di-, or trisubstituted by halogen, C-rC4aIkyl,
hydroxy, cyano, C1- C4alkoxy or Cr C4alkylthio; or B
is CH(CH2O), CH(CHMeO), CH-(CMe2O), CH(CH2S),
CH(CH2OCH2) , CH(CHMeOCH2), CH(CMe2OCH2) ,
CH(CH2S-(O)2CH2) , CH(CHMeS(O)2CH2) , CH(CMe2S(O)2CH2)
, C(Me)-(CH2O), C(Me)(CHMeO), C(Me)-(CMe2O),
C(Me)-(CH2S), C(Me)-(CH2OCH2) , C(Me)(CHMeOCH 2) ,
C(Me)-(CMe 2OCH2) , C(Me)- (CH2S(O)2CH2) ,
C(Me)-(CHMe-S(O) 2CH2) or C(Me)-(CMe 2-S(O)2CH2) . In
especially preferred compounds of formula I B is
cyclopropyl or cyclobutyl which may be substituted by
halogen or methyl, in particular by chloro, bromo and
methyl; preferably B is cyclopropyl. In an outstanding
group of compounds of formula I the substituents have
the following meanings: n is 2 and one R1 is CrC
4alkyl, preferably methyl, or halogen, preferably
chloro, the other R1 is halogen preferably chloro or
bromo; wherein most preferably one R1 with the meaning
C1- C4alkyl occupies the ortho position with regard to
the group -N(R 2)-C(E)-D. D is a group D1, wherein R4'
is hydrogen, R4 is halogen preferably chloro and
bromo, C1- Cehaloalkyl preferably trifluoromethyl, Cr
C4haloalkoxy, preferably 2,2,2-trtifluoroethoxy and R5
is 2-pyridyl monosubstituted by halogen, preferably by
3-chloro; R2 and R3 are hydrogen; A is CrC 6alkylene
or a fully saturated bivalent 3-to 6-membered
moncyclic ring system, preferably methylene,
cyclopropylene or cyclobutylene, most preferably a
fully saturated bivalent 3-to 6-membered moncyclic
ring system, in particular cyclopropylene or
cyclobutylene; p and q are O; E and Z are oxygen; and
B is cyclopropyl or cyclobutyl, preferably
cyclopropyl. The process according to the invention
for preparing compounds of formula I is carried out
analogously to known processes, for example those
described in WO 01/70671, WO 03/016284, WO 03/015518
and WO 04/033468.The process for the preparation of a
compound of formula I or, where appropriate, a
tautomer thereof, in each case in free form or in salt
form, comprises a) for the preparation of a compound
of formula I, in which R2 is hydrogen and E and Z are
oxygen, or, where appropriate, a tautomer and/or salt
thereof, reacting a compound of formula Il in which
R1, n, and D have the meanings given for formula I in
claim 1, or, where appropriate, a tautomer and/or salt
thereof with a compound of formula III HN(R3)-A-(X)
p-(Y)q-B (III), in which R3, A, X, Y, p, q and B have
the meanings given for formula I, or, where 



appropriate, with a tautomer and/or salt thereof or,
b) for the preparation of a compound of formula I ,
or, where appropriate, a tautomer and/or salt thereof,
reacting a compound of formula IV in which R1, R2, n,
Z and D have the meanings given for the formula I in
claim 1; and X1 is a leaving group, or, where
appropriate, a tautomer and/or salt thereof with a
compound of formula III HN(Rg)-A-(X)P-OOq-B (III),in
which R3,A, X, Y, p, q and B have the meanings given
for formula I, or, where appropriate, with a tautomer
and/or salt thereof or, c) for the preparation of a
compound of formula I1 or, where appropriate, a
tautomer and/or salt thereof, reacting a compound of
formula V in which R1, R2, R3, n, A, X, Y, Z and B
have the meanings given for the formula I in claim 1,
or, where appropriate, a tautomer and/or salt thereof
with a compound of formula Vl X2C(=O)D (Vl), in which
D has the meaning given for formula I in claim 1; and
X2 is a leaving group, or, where appropriate, with a
tautomer and/or salt thereof; and/or converting a
compound of formula I or, where appropriate, a
tautomer thereof, in each case in free form or in salt
form, into another compound of formula I or, where
appropriate, a tautomer thereof, separating an isomer
mixture, which can be obtained in accordance with the
process, and isolating the desired isomer and/or
converting a free compound of formula I or, where
appropriate, a tautomer thereof into a salt or a salt
of a compound of formula I or, where appropriate, a
tautomer thereof into the free compound of formula I
or, where appropriate, a tautomer thereof or into
another salt. The compounds of formula Il are
described in WO 04/1 11030. The compounds of formulae
III and V are novel and especially developped for the
preparation of the compounds of formula I and
constitute therefore a further embodiment of the
present invention. The preferences for the
substituents of formula I mentioned above are also
valid for the compounds of formulae III and V.In
especially preferred compounds of formula III R3 is
hydrogen; A is CrC 6alkylene which may be substituted
by C3-C6cycloalkyl, C2-C6alkenyl, cyano, C1-
C4alkylthio, C^alkylsulfonyl, Cr C4alkoxy, halogen or
Cr C6haloalkyl; or A is C3- C6cycloalkylene; p and q
are, independently from each other, 0 or 1; X is
oxygen, NH; NCH3 or NC2H5; Y is CrC 4alkylene,
C2-C6alkenylene or C3-C6alkinylene or, C2-C6alkenylene
or C3-C6alkinylene substituted by halogen,
C3-C6cycloalkyl, CrCialkylsulfonyl or Cr C4alkoxy; B
is cyclopropyl or cyclobutyl which may be mono- di-,
or trisubstituted by halogen, C1- C4alkyl, hydroxy,
cyano, Cr C4alkoxy or Cr C4alkylthio; or B is
CH(CH2O), CH(CHMeO), CH- (CMe2O), CH(CH 2S),
CH(CH2OCH2) , CH(CHMeOCH 2) , CH(CMe2OCH2) ,
CH(CH2S-(O)2CH2) , CH(CHMeS(O) 2CH2) ,
CH(CMe2S(O)2CH2) , C(Me)-(CH2O), C(Me)(CHMeO),
C(Me)-(CMe 2O), C(Me)-(CH 2S), C(Me)-(CH 2OCH2) ,
C(Me)(CHMeOCH 2) , C(Me)-(CMe 2OCH2) , C(Me)-
(CH2S(O)2CH2) , C(Me)-(CHMe-S(O) 2CH2) or
C(Me)-(CMe2-S(O) 2CH2) , preferably B is cyclopropyl
or cyclobutyl which may be mono- di-, or
trisubstituted by halogen, CrC^lkyl, hydroxy, cyano,
Ci-C 4alkoxy or C|-C4alkylthio. In especially
preferred compounds of formula V R1 is C C4alkyl,
halogen, CrC 5haloalkyl, nitro, C1-C^IkOXy,
C1-C4-IIaIOaIkOXy, C1- C4alkylthio, Ci-C
4alkylsulfinyl, d-C 4alkylsulfonyl, Cr
C4haloalkylthio, CrC 4haloalkylsulfinyl or
C1-C4haloalkylsulfonyl; R2 and R3 are hydrogen; A is
CrCealkylene which may be substituted by
C3-C6cycloalkyl, C2-C6alkenyl, cyano, C1- C4alkylthio,
Ct C4alkylsulfonyl, CrC 4alkoxy, halogen or Ct
-C6haloalkyl; or A is C3- C6cycloalkylene; p and q
are, independently from each other, Oor 1; X is
oxygen, NH; NCH3 or NC2H5; Y is Cr C4alkylene,
C2-C6alkenylene or C3-C6alkinylene or, C^dalkylene,
C2-C6alkenylene or C3-C6alkinylene substituted by
halogen, C3-C6cycloalkyl, Cr C4alkylsulfonyl or CrC
4aIkoxy; B is cyclopropyl or cyclobutyl which may be
mono- di-, or trisubstituted by halogen, C1- C4alkyl,
hydroxy, cyano, Cr C4alkoxy or Cr C4alkylthio; or B is
CH(CH2O), CH(CHMeO), CH- (CMe2O), CH(CH2S),
CH(CH2OCH2) , CH(CHMeOCH 2) , CH(CMe2OCH2) ,
CH(CH2S-(O)2CH2) , CH(CHMeS(O) 2CH2) ,
CH(CMe2S(O)2CH2) , C(Me)-(CH2O), C(Me)(CHMeO),
C(Me)-(CMe 2O),C(Me)-(CH2S), C(Me)-(CH2OCH2) ,
C(Me)(CHMeOCH2) , C(Me)-(CMe2OCH2) , C(Me)-
(CH2S(O)2CH2) , C(Me)-(CHMe-S(O) 2CH2) or
C(Me)-(CMe2-S(O)2CH2) , preferably B is cyclopropyl or
cyclobutyl which may be mono- di-, or trisubstituted
by halogen, CrC 4alkyl, hydroxy, cyano, C1-C-^IkOXy or
Cr C4aIkylthio. Table B: Preferred compounds of
formula III represented by the formula Ilia:
HN(H)-A-(X)p-(Y)q-B (Ilia),PURINE DERIVATIVES FOR USE
AS ADENOSIN A-2A RECEPTOR AGONISTS This invention
relates to organic compounds, their preparation and
use as pharmaceuticals. In one aspect, the present
invention provides compounds of formula I in free or
salt form, wherein R1 is hydrogen, Ci-Q-alkylcarbonyl,
C3-Cg-cycloalkylcarbonyl, -SCh-Ci-C -alkyl, C7-C14-
aralkylcarbonyl or -C(=O)-C(=O)-NH-Ci-Cs-alkyl
optionally substituted by R4; R2 is hydrogen or
Ci-Cs-alkyl optionally substituted by Cg-Cio-aryl; R3
is hydrogen, halo, C2-C8-alkenyl or Ci-Cs-alkynyl, or
R3 is amino optionally substituted by C3-Cs-cycloalkyl
optionally substituted by amino, or R3 is
Ci-C8-alkylamino optionally substituted by hydroxy,
Cg-Cio-aryl or by R5, or R3 is R6 optionally
substituted by amino or -NH-Q=O)-NH-R 7, or R3 is
-NH-R optionally substituted -NH-Q=O)-NH-R 7, or R3 is
Ci-Cs-alkylaminocarbonyl or
Cs-Cs-cycloalkylamino-carbonyl optionally substituted
by amino, Ci-Cs-alkylamino, di(Ci-C 8-alkyl)amino or
-NH-Q=O)-NH-R 8; R4, R5 and R6 are independently a 5-
or 6-membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
of nitrogen, oxygen and sulphur, said 5- or 6-membered
heterocyclic ring being optionally substituted by
halo, cyano, oxo, hydroxy, carboxy, amino, nitro,
Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl, aminocarbonyl,
Ci-Cs-alkylcarbonyl or Ci-C -alkoxy optionally
substituted by aminocarbonyl; and R7 and R8 are
independently a 5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sulphur,
said 5- or 6-membered heterocyclic ring being
optionally substituted by halo, cyano, oxo, hydroxy,
carboxy, amino, nitro, Ci-Cg-alkyl,
Ci-Cg-alkylsulfonyl, aminocarbonyl,
Ci-Cs-alkylcarbonyl, Ci-C -alkoxy optionally
substituted by aminocarbonyl, or a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, said ring also being
optionally substituted by halo, cyano, oxo, hydroxy,
carboxy, amino, nitro, Ci-Cg-alkyl,
Ci-Cg-alkylsulfonyl, aminocarbonyl, Ci-C
-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by
aminocarbonyl. Terms used in the specification have
the following meanings: "Optionally substituted" means
the group referred to can be substituted at one or
more positions, preferably one or two positions, by
any one or any combination of the radicals listed
thereafter. "Halo" or "halogen" as used herein may be
fluorine, chlorine, bromine or iodine. Preferably halo
is chlorine. When R3 is halo it is preferably chloro.
When R3 is R6 substituted by -NHQ= O)-NH-R 7, where R7
is a 5- or 6-membered heterocyclic ring containing at
least one ring heteroatom selected from the group
consisting of nitrogen, oxygen and sulphur substituted
by halo, that heterocyclic ring is substituted at two
positions by chloro. "Ci-Cg-alkyl" as used herein
denotes straight chain o x branched alkyl having 1 to
8 carbon atoms. Preferably Ci-Cg-alkyl is Ci-Gs-alkyl.
When R- 



2 is Q-Cg-alkyl optionally substituted by Cg-Cio-aryl,
R2 is preferably either unsubstituted Ci-Cg-alkyl,
especially pentyl or hexyl, more especially -CH(C2H )2
or -CH 2CH2C(CHa)3, or R2 is Ci-C -alkyl substituted
by C6-Cio-aryl, especially C2-C5-alkyl (more
especially pentyl) substituted at one position by
naphthyl or at two positions by phenyl.
"C2-C8-alkenyl" as used herein denotes straight chain
or branched hydrocarbon chains that contain 2 to 8
carbon atoms and one or more carbon-carbon double
bonds. Preferably C -Csalkenyl is C2-C4-alkenyl".
"C2-Cg-alkynyl" as used herein denotes straight chain
or branched hydrocarbon chains that contain 2 to 8
carbon atoms and one or more carbon-carbon triple
bonds and optionally one or more carbon-carbon double
bonds. Preferably C^-Cs-alkynyl is C -C -alkynyl. When
R3 is Ci-Cd-alkynyl it is preferably C2-C -alkynyl5
especially hexynyl, more especially -C=C-C H ."Ci-C
-alkoxy" as used herein denotes straight chain or
branched alkoxy having 1 to 8 carbon atoms. Preferably
Ci-Cs-alkoxy is Ci-Gralkoxy. "C3-C8-cycioalkyl " as
used herein denotes cycloalkyl having 3 to 8 ring
carbon atoms, for example a monocyclic group such as a
cyclopropyl, cyclobutyl, cyclopentyl, cydohexyl,
cycloheptyl or cyclooctyl, any of which can be
substituted by one or more, usually one or two,
Ci-Ct-alkyl groups, or a bicyclic group such as
bicycloheptyl or bicyclooctyl. Preferably C3-C8-
cycloalkyl" is C -Cs-cycloalkyl. When R3 is amino
substituted by C3-Cs-cycloalkyl, C3-C8- cycloalkyl is
preferably C3-C<;-cycloalkyl, more especially
cyclohexyl. "Ci-Cs-alkylamino" and
"di(Ci-Cs-alkyl)amino" as used herein denote amino
substituted respectively by one or two Ci-C -alkyl
groups as hereinbefore defined, which may be the same
or different. Preferably Ci-Cs-alkylamino and
di(Ci-Cs-alkyl)amino are respectively C1-C4-
alkylamino and di(Ci-C4-alkyl)amino. When R3 is
optionally substituted by Ci-Cs-alkylamino,
Ci-Cs-alkylamino is preferably Ci-C4-alkylamino,
especially ethylamino or propylamine
"Ci-Cs-alkylcarbonyl" and "Ci-Cs-alkoxycarbonyl" as
used herein denote Ci-Cs-alkyl or Ci- Cs-alkoxy
respectively as hereinbefore defined attached by a
carbon atom to a carbonyl group. Preferably
Ci-Cs-alkylcarbonyl and Ci-Cs-alkoxycarbonyl are
Ci-C4-alkylcarbonyl and C1-C4- alkoxycarbonyl
respectively. "C3-C8-cycloalkylcarbonyl" as used
herein denotes C3-Cs-cycloalkyl as hereinbefore
defined attached by a carbon atom to a carbonyl group.
Preferably C3-Cs-cycloalkylcarbonyl is C3-C5-
cycloalkylcarbonyl. When R1 is
Ca-Cs-cycloalkylcarbonyl, it is preferably
C3-C5-cycloalkylcarbonyl, especially
cyclopropylcarbonyl or cyclobutylcarbonyl.
"C3-Cs-cycloalkylamino" as used herein denotes
C3-Cs-cycloalkyl as hereinbefore defined attached by a
carbon atom to the nitrogen atom of an amino group.
Preferably C3-C8- cycloalkylamino is
C3-C5-cycloalkylamino. "C6-Cio-aryl" as used herein
denotes a monovalent carbocyclic aromatic group that
contains 6 to 10 carbon atoms and which may be, for
example, a monocyclic group such as phenyl or a
bicyclic group such as naphthyl. Preferably
Cg-Cio-aryl is phenyl or naphthyl. When R2 is Ci- C
-alkyl substituted by C6-Cio-aryI, C -Cio-aryl is
preferably phenyl or naphthyl."C7-Ci4-aralkyl" as used
herein denotes alkyl, for example Ci-C4-alkyl as
hereinbefore defined, substituted by C -Cio-aryl as
hereinbefore defined. Preferably C7-Ci4-aralkyl is
C7-C10- aralkyl such as phenyl-Ci-C4-alkyl, especially
benzyl. "Ci-Cs-alkylaminocarbonyl" and
"Cs-Cs-cycloalkylaminocarbonyl" as used herein denote
Ci- C8-alkylamino and Ca-Cs-cycloalkylamino
respectively as hereinbefore defined attached by a
carbon atom to a carbonyl group. Preferably
Ci-Cs-alkylaminocarbonyl and
C3-C8-cycloaikylaminocarbonyl are and
Cs-Cs-cycloalkylaminocarbonyl respectively. When R3 is
Ci-Cs-alkylaminocarbonyl it is preferably
Ci-C3-alkylaminocarbonyl, especially
propylaminocarbonyl. "Cg-Cio-arylcarbonyl" and
"C7-Ci4-arylkylcarbonyl" as used herein denote C
-Cio-aryl and C7-Ci4-arylkyl respectively as
hereinbefore defined attached by a carbon atom to a
carbonyl group. Preferably Cs-Cio-arylcarbonyl and
C7-Ci4-arylkylcarbonyl are C -Cs-arylcarbonyl and
C7-Cio-arylkylcarbonyl respectively. When R1 is
C7-Ci4-aralkylcarbonyl it is preferably C7-C10-
aralkylcarbonyl, especially benzylcarbonyl i.e.
phenylacetamido. "5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sulphur"
as used herein may be, for example, furan, pyrrole,
pyrrolidine, pyrazole, imidazole, triazole,
isotriazole, tetrazole, thiadiazole, isothiazole,
oxadiazole, pyridine, piperidine, pyrazine, oxazole,
isoxazole, pyrazine, pyridazine, pyrimidine,
piperazine, pyrrolidine, morpholino, triazine, oxazine
or thiazole. Preferred heterocyclic rings include
piperazine, pyrrolidine, morpholino, imidazole,
isotriazole, pyrazole, tetrazole, thiazole,
thiadiazole, pyridine, piperidine, pyrazine, furan,
oxazole, isoxazole, oxadiazole and azetidine. The 5-
or 6-membered heterocyclic ring can be unsubstituted
or it can be substituted at one or more positions,
preferably one or two positions, by halo, cyano, oxo,
hydroxy, carboxy, amino, nitro, Ci-Cs-alkyl,
Ci-Cealkylsulfonyl, aminocarbonyl, Ci-Cs-alkylcarbonyl
or Ci-Cs-alkoxy optionally substituted at one or more
positions, preferably one or two positions, by
aminocarbonyl. Especially preferred substituents
include methyl, ethyl, d propyl) and amino. When R3 is
Ci-Csalkylamino optionally substituted by R5, R5 is
preferably unsubstituted imidazolyl, unsubstituted
piperidinyl, or imidazolyl substituted at one position
by Ci-C3-alkyl. When R3 is R optionally substituted by
-NH-C(=O)-NH-R 7, R is preferably pyrrolidinyl,
piperidinyl or piperazinyl and, where relevant, R7 is
preferably unsubstituted thiophenyl, unsubstituted
pyridinyl, unsubstituted pyrrolidinyl, pyridinyl
disubstituted by chloro, piperazinyl substitutedat one
position by methyl, piperidinyl substituted at one
position by pyridinyl, or piperidinyl substituted at
one position by pyridinyl. When R3 is -NH-R 6
optionally substituted -NH-Q=O)-NH-R 7, R6 is
preferably unsubstituted pyrrolidinyl or R is
pyrrolidinyl substituted at one position by
-NH-Q=O)-NH-R 7 where R7 is unsubstituted pyridinyl.
When R3 is Ci-Cs-alkylaminocarbonyl substituted by
-NH-Q=O)- NH-R 8, R8 is preferably unsubstituted
piperidinyl, piperidinyl substituted at one position
by methylsulfonyl, piperidinyl substituted at one
position by pyridinyl, or pyrrolidinyl substituted at
one position by pyridinyl. Throughout this
specification and in the claims that follow, unless
the context requires otherwise, the word "comprise",
or variations such as "comprises" or "comprising",
will be understood to imply the inclusion of a stated
integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of
integers or steps. Preferred compounds of formula I in
free or salt form include those where R1 is
Ci-Cs-alkylcarbonyl, Ca-Cs-cycloalkylcarbonyl,
-SOi-Ci-Cs-alkyl, C7-Ci4-aralkylcarbonyl or
-Q=O)-Q=O)-NH-Ci-C 8-alkyl optionally substituted by
R4; R2 is hydrogen or Ci-Cs-alkyl optionally
substituted by C -Cio-aryl; R3 is halo or
C2-Cs-alkynyl, or R3 is amino optionally substituted
by ClVCs-cycloalkyl optionally substituted by amino,
or R3 is Ci-Cs-alkylamino optionally substituted by
hydroxy, C -Cio-aryl or by R5, or R3 is Re optionally
substituted by amino or -NH-Q=O)-NH-R 7, or R3 is
-NH-R 6 optionally substituted ~:NH-C(=O)-NH-R 7, or
R3 is Ci-Cs-alkylaminocarbonyl optionally substituted
by -NH-Q=O)-NH-R 8; R4, R5 and R6 are independently a
5- or -membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
of nitrogen, oxygen and sulphur, said 5- or 6-membered
heterocyclic ring being optionally substituted by
Ci-Cs-alkyl; and R7 and R8 are independently a 5- or
6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, said 5- or 6- membered
heterocyclic ring being optionally substituted by
halo, Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl, or a 5- or
6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur. Especially preferred
compounds of formula I in free or salt form include
those where R1 is Ci-C4-alkylcarbonyl,
C3-C5-cycloalkylcarbonyl, -Sq 2-Ci-C4-alkyl,
C7-Cio-aralkylcarbonyl or -C(=O)-C(=O)-NH-Ci-C4-alkyl
optionally substituted at one position by R4;R2 is
hydrogen, unsubstituted Ci-Cg-alkyl or Ci-Cs -alkyl
substituted at one position by C -Cioaryl; R3 is halo
or C -C -alkynyl, 



or R3 is amino optionally substituted at one position
by C3-Cg-cycloalkyl optionally substituted at one
position by amino, or R3 is Ci-Cralkylamino
substituted at one or two positions by hydroxy, phenyl
or by R5, or R3 is R6 optionally substituted at one
position b y amino or -NH-Q=O)-NH-R 7, or R3 is -NH-R
6 optionally substituted at one position by
-NH-Q=O)-NH-R 7, or R3 is Ci-C4-alkylaminocarbonyl
substituted at one position by -NH-Q=O)-NH-R 8; R4, R5
and R6 are independently a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, said 5- or 6-membered
heterocyclic ring being optionally substituted at one
position by Ci-C4-alkyl; and R7 and R8 are
independently a 5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting o f nitrogen, oxygen and sulphur,
said 5- or 6- membered heterocyclic ring being
optionally subsituted at one or two positions by halo,
Ci- C4-alkyl, Ci-C4-alkylsulfonyl, or a 5- or
6-mem.beired N-heterocyclic ring. In a second aspect,
the present invention provides compounds of formula I,
in which R1 is hydrogen, Ci-Cs-alkylcarbonyl,
Cs-Cs-cycloaJkylcarbonyl, -SOz-Ci-C -alkyl, C7-C14-
aralkylcarbonyl or -C(=O)-C(=O)-NH-Ci-Cg-alkyl
optionally substituted by R4; R2 is hydrogen or
Ci-Cs-alkyl optionally substituted by C -Cio-aryl; R3
is hydrogen, halo, Ca-C -alkenyl or C2-Cs-alkynyl, or
R3 is amino optionally substituted by C3-Cs-cycloalkyl
optionally substituted by amino, or R3 is Ci-C
-alkylamino optionally substituted b y hydroxy,
C6-Cio-aryl or by R5, or R3 is R6 optionally
substituted by amino or - NH -C(=O)-NH-R 7, or R3 is
Ci-Cs-alkylaminocarbonyl or C3-Cs-cyclo
alkylamino-carbonyl optionally substituted by amino,
Ci-Cs-alkylamino, di(Ci-C8-alkyl)amin o or
-NH-Q=O)-NH-R 8; R4, R5 and R6 are independently a 5-
or 6-membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
of nitrogen, oxygen and sulphur; and R7 and R8 are
independently a 5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sulphur,
said 5- or 6- membered heterocyclic ring being
optionally substituted by a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur. Preferred compounds of
formula I in free or salt form include those whereR1
is Ci-Cs-alkylcarbonyl, C3-Cs-cycloalkylcarbonyl, -Sq
2-Ci-Cs-alkyl, Cy-Cw-araJkylcarbonyl or
-C(=O)-C(=O)-NH-Ci-C 8-alkyl optionally substituted by
R4; R2 is hydrogen or Ci-Cs-alkyl optionally
substituted by C -Cio-aryl; R3 is halo or
Ca-Cs-alkynyl, or R3 is amino optionally substituted
by C3-Cs-cycloalkyl optionally substituted by amino,
or R3 is Ci-C -alkylammo optionally substituted by
hydroxy, Q-Cio-aryl or by R , or R3 is R6 optionally
substituted by amino or -NH-Q=O)-NH-R 7, or R3 is
-NH-R optionally substituted -NH-Q=O)-NH-R 7, or R3 is
Ci-Cs-alkylaminocarbonyl optionally substituted by
-NH-Q=O)-NH-R 8; R4 , R5, and R6 are independently a
S- or 6-membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
of nitrogen, oxygen and sulpriur; and R7 and R8 are
independently a 5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sulphur,
said 5- or 6- membered heterocyclic ring being
optionally substituted by a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur. Especially preferred
compounds of formula I in free or salt form include
those where R1 is Ci-C4-alkylcarbonyl,
C3-C6-cycloalkylcarbonyl, -Sq 2-Ci-C4-alkyl,
CyCio-aralkylcarbonyl or -C(=O)-C(=O)-NH-Ci-C4-alkyl
optionally substituted at one position by R4; R2 is
hydrogen or Ci-Cg-alkyl optionally substituted by C
-Cio-aryl; R3 is halo or -C -alkynyl, or R3 is amino
optionally substituted by C3-Cs-cycloalkyl optionally
substituted b y amino, or R3 is Ci-C4-alkylamino
optionally substituted by hydroxy, Cg-Cs-aryl or by R
, or R3 is R optionally substituted by amino or
-NH-Q=O)-NH-R 7, or R3 is -NH-R 6 optionally
substituted -NH-Q=O)-NH-R 7, or R3 is
Ci-C4-alkylaminocarbonyl optionally substituted by
-NH-Q=O)-NH-R 8 R4 , R5, and R6 are independently a 5-
or 6-membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
of nitrogen, oxygen and sulphur; and R 7 and R8 are
independently a 5- or 6-membered heterocyclic ring
containing at least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sulphur,
said 5- or 6- membered heterocyclic ring being
optionally substituted by a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting o f
nitrogen, oxygen and sulphur.Especially preferred
specific compounds of formula I are those described
hereinafter in the Examples. The compounds represented
by formula I are capable of forming acid addition
salts, particularly pharmaceutically acceptable acid
addition salts. Pharmaceutically acceptable acid
addition salts of the compound of formula I a include
those of inorganic acids, for example, hydrohalic
acids such as hydrofluoric acid, hydrochloric acid,
hydrobromic acid or hydroiodic acid, nitric acid,
sulfuric acid, phosphoric acid; and organic acids, for
example aliphatic monocarboxylic acids such as formic
acid, acetic acid, trifluoroacetic acid, propionic
acid and butyric acid, aliphatic hydroxy acids such
a.s lactic acid, citric acid, tartaric acid or malic
acid, dicarboxylic acids such as maleic acid or
succinic acid, aromatic carboxylic acids such as
benzoic acid, p-chlorobenzoic acid, diphenylacetic
acid, para-byhenyl benzoic acid or triphenylacetic
acid, aromatic hydroxy acids such as o-hydroxybenzoic
acid, p-hydroxybenzoic acid,
l-hydroxynaphthalene-2-carboxylic acid or
3-hydroxynaphthalene-2-carboxylic acid, cinnamic acids
such as 3-(2-naphthalenyl)propenoic acid, para-methox
g cinnamic acid or para-methyl cinnamic acid, and
sulfonic acids such as methanesulfonic acid or
benzenesulfonic acid. These salts may be prepared from
compounds of formula I by known salt-forming
procedures. Compounds of formula I which contain
acidic, e.g. carboxyl, groups, are also capable of
forming salts with bases, in particular
pharmaceutically acceptable bases such as those well
known in the art; suitable such salts include metal
salts, particularly alkali metal or alkaline earth
metal salts such as sodium, potassium, magnesium or
calcium salts, or salts with ammonia or
pharmaceutically acceptable organic amines or
heterocyclic bases such as ethanolamines, benzylamines
or pyridine. Xhese salts may be prepared from
compounds of formula Ia by known salt-forming
procedures. In those compounds where there is an
asymmetric carbon atom the compounds exist: iini
individual optically active isomeric forms o r as
mixtures thereof, e.g. as diastereomeric mixtures. The
present invention embraces both individual optically
active R and S isomers as well as mixtures thereof.
The invention provides, in another aspect, a method of
preparing a compound of formula Ia in free or salt
form which comprises (i) (A) for the preparation of
compounds of formula I, reacting a compound of formula
IIwherein R 2 and R 3 are a s hereinbefore defined,
with a compound o f formula III or a formula Ilia O R-
O -C- K HIa wherein R1 is hydrogen,
Ci-Cs-alkylcarbonyl, C3-Cs-cycloalkylcarbonyl or
C7-C14- aralkylcarbonyl, Xa is a leaving group and K
is hydrogen, Ci-Cs-alkyl or Q-Cs-allcoxy, in the
presence of a base; (B) for the preparation of
compounds o f formula I where R3 is amino substituted
by C3-C8-cycloalkyl optionally substituted by amino or
R3 is Ci-Cs-alkylamino optio nally substituted by
hydroxy, C -Cio-aryl or by R5, or R3 is R6 optionally
substituted by amino or -NH-C(=O)-NH-R 7, reacting a
compound of formula IV 



wherein R1 and R2 are as hereinbefore defined and X is
halo, with a compound o"f formula Va or formula Vb
H2N-R 3a Va Vb ,3b.. .K. ,3c wherein R3a is
C3-Cs-cycloalkyl optionally substituted by amino or R3
is Ci-Cs-aLkyl optionally substituted by hydroxy, C
-Cio-aryl or by R5, where R5 is as hereinbefore
defined,and R3b and R3c together form a 5- or
6-membered heterocyclic ring that contains one or more
nitrogen atoms and is optionally substituted amino or
-NH-C(=O)-NH-R 7, where R7 is as hereinbefore defined;
(C) for the preparation of compounds of formula I,
reacting a compound o f formula VI wherein R1 and R3
are as hereinbefore defined and X is halo, with a
compound of formula VII H2N-R VII wherein R2 is as
hereinbefore defined, in the presence of a base; (D)
for the preparation of compounds of formula I,
deprotecting a compound of formula VIII wherein R1, R2
and R3 are as hereinbefore defined and L is
Ci-Cs-alkyl; (E) for the preparation of compounds of
formula I wherein R3 is Ci-Cs-alkzylaminocarbonyl or
Cs-Cs-cycloalkylaminocarbonyl substituted by
-NH-C(=0)-NIH-R 8, where R8 is as hereinbefore
defined, reacting a compound of formula IXwherein R1
and R2 are as hereinbefore defined and Y is Ci-C
-alkyl or C3-Cs-cycloalkyl in the presence of a base,
with either a compound of formula X or a compound of
formula XI O=C=N-R8 Xl wherein T is C -Cio-aryloxry or
a 5- or 6-membered heterocyclic ring containing at
least one ring heteroatom selected from the group
consisting of nitrogen, oxygen and sulphur and R8 is
as hereinbefore defined; (F) for the preparation of
compounds of formula I wherein R3 is C2-C -alkynyl,
reacting a compound of formula IV where R1 and R2 are
as hereinbefore defined, w ith a compound of formula
XII Rx- C C-H XII wherein Rx is Ci-Cs-alkyl, in the
presence of a base and a catalyst; (G) for the
preparation of compounds of formula I wherein or R3 is
Ci-Csalkylaminocarbonyl optionally substituted
-NH-Q=O)-NH-R 8, reacting a compound of formula XIIa
wherein R1 and R2 are as hereinbefore defined and ~R?
is Ci-Cs-alkyl, optionally irx the presence of a base,
with a compound of formula XIIbwherein Rz is
Ci-Cs-alkyl and -NH-Q=O)-NH-R 8 is as hereinbefore
defined; or (H) for the preparation of compounds of
formula I wherein R3 is Ci-Cs-alkylaminocarbonyl
substituted by -NTH-Q=O)-NH-R 8, where R8 is a 5- or
6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, that ring being
substituted by Ci-Csalkylsulfonyl, reacting a compound
of formula I wherein R3 is Ci-Cs-alkylaminocarbonyl
substituted by -NH-C(=O)-NH-R 8, where R8 is a 5- or
6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur with a sulfonylating
agent in the presence of a base; (I) for the
preparation of compounds of formula I wherein R3 is R6
substituted by NH-Q=O)-NH-R 7, where R7 is as
hereinbefore defined, reacting a compound of formula
XIIc where R1 and R2 are as thereinbefore defined and
R6 is a 5- or 6-membered heterocyclic ring containing
at least one ring heteroatom selected from the group
consisting o f nitrogen, oxygen and sulphur,
substituted at one position by amino, with either a .
compound of formula Xa O T-C-N-R7 Xa H or a compound
of formu-la XIa O=C=N-R XIawherein T is C -Cio-aryloxy
or a S- or 6-membered heterocyclic ring containing at
least one ring heteroatorn selected from the group
consisting of nitrogen, oxygen and sulphur and Rs is a
s hereinbefore defined; (J) for the preparation of
compounds of formula I wherein R3 is R6 substituted by
-NH-Q=O)-NH-R 7, where R7 is as hereinbefore defined,
reacting a compound of formula XIId or XIIe or a
protected form thereof where R1, R2 are R 6 are as
hereinbefore defined and T is C -Cio-aryloxy or a S -
or 6- membered heterocyclic ring containing at least
one ring heteroatom selected from the group consisting
o f nitrogen, oxygen and sulphur, with a compound of
formmla XIIf and R3d and R3e together form a 5- or
6-membered N-heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, said 5- or 6-membered
heterocyclic ring being optionally substituted by
halo, cyano, oxo, hydroxy, carboxy, amino, nitro,
Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl , aminocarbonyl,
Ci-Cs-alkylcarbonyl, Ci-Cs-alkoxy optionally
substituted by aminocarbonyl, o r a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphiar; or (K) for the
preparation of compounds of formula I wherein R3 is R
substituted by-NH-Q=O)-NH-R 7, where R7 is as
hereinbefore defined, reacting a compound o f formula
XIId or XIIe, where R1, R2 are R6 are as hereinbefore
defined and T is C6-C10- aryloxy or a 5- or 6-membered
heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, with a compound of
formula XIIg H2N-R 7 XHg where R7 is as hereinbefore
defined; and (ii) removing any protecting groups and
recovering the resultant compound of formula Ia in
free or salt form. Process variant (A) may be carried
out using known procedures for reacting amines with
acid halides, acid anhydrides or mixed anhydrides e.g.
carboxylic and carbonic anhydrides ( o r amide-forming
derivatives thereof such as carboxylic acids) or
sulfonyl halides e.g. mesyl halides, or analogously as
hereinafter described in the Examples. The leaving
group may be any suitable leaving group, for example
halo, -SCh-Ci-Cs-alkyl or -SCh-Cg-Cio-aryl. The
reaction is conveniently carried out using an organic
solvent, for example tetrahydrofuran (THF), in the
presence of a base, for example diisopropylethylamine
(DIPEA). Suitable reaction temperatures are from 10 C
to 40 C, preferably room temperature. Process variant
(B) may be carried out using known procedures for
reacting halides, especially aromatic halides, with
amines, or analogously as hereinafter described in the
Examples . The reaction is conveniently carried out
using an organic solvent, for example dichlorobenzene,
dimethylsulfoxide, acetonitrile or
N-methyl-pyrrolidone (NMP) or mixtures thereof
optionally in the presence of a catalyst, such a s
sodium iodide, and a base, such as triethylamine.
Suitable reaction temperatures are from 100 C to 250
C, preferably between 120 C to 220 C , especially
about 170 C, for example by heating with microwave
radiation. Process variant (C) may be carried out
using known procedures for reacting halides with
amines, or analogously as hereinafter described in the
Examples. The reaction is conveniently carried out
using an organic solvent, for example tetrahydrofuran,
preferably in an inert atmosphere, for example argon,
optionally in the presence of a base, for example
diiso propyl 



ethylamine. Suitable reaction temperatures from 0 C to
70 C, preferably between 40 C to 60 C, especially
about 50 C.Process variant (D) may be carried out
using known procedures for cleaving ester bonds, for
example using a strong organic acid, such as
trifluoroacetic acid. The reaction is conveniently
carried out using an organic solvent, for example
dichloromethane (DCM). Suitable reaction temperatures
are from 0 C to 40 C, preferably room temperature.
Process variant (E) may be carried out using known
procedures for reacting amines with acylimidazoles or
isocyanates, or analogously as hereinafter described
in the Examples. T i formula X is preferably
imidazolyl. The reaction is conveniently carried out
using an organic solvent, for example toluene and/or
isopropyl alcohol. Suitable reaction temperatures are
from 0 C to 40 C, preferably room temperature. Process
variant (F) may be carried out using known procedures
for reacting halides with alkynes, or analogously as
hereinafter described in the Examples. The catalyst is
preferably a palladium catalyst (together with a CuI
salt) and the base is preferably butylamine. The
reaction is conveniently carried out using an organic
solvent, such as dimethylformami d e (DMF). Suitable
reaction temperatures are from 40 C to 200 C,
preferably 80 C to 160 C, especially about 120 C.
Process variant (G) may be carried out using known
procedures for reacting carboxylic acid alkyl esters
with amines, or analogously as hereinafter described
in the Examples. The base is preferably is preferably
imidazole. The reaction is conveniently carried out
using an organic solvent, such 1,2-dichloroethane,
iso-propanol or a mixture thereof. Suitable reaction
temperatures are from room temperature to 250 C,
preferably 50 C to 100 C. Process variant (H) may be
carried out using known procedures for sulfonylating
heterocycles, or analogously as hereinafter described
in the Examples. The sulphonylating agent is
preferably an alkylsulfonylhalide, for example
mesylchloride. The base is preferably triethylamine.
The reaction is conveniently carried out using an
organic solvent, such a s dimethylformamide (DMF),
preferably in an inert atmosphere. Suitable reaction
temperatures are from 0 C to 40 C, preferably room
temperature. Process variant (I) may be carried out
using known procedures for reacting amines with
acylimidazoles, isocyaaates or arylcarbamates, or
analogously as hereinafter described in the Examples.
T in formula X is preferably imidazolyl. The reaction
is conveniently carried out using an organic solvent,
for example tetrahydrofuran or N-methyl-pyrrolidone
(NMP), preferably in the presence of a base, for
example triethylamine. When the amine is reactedwith
an acyl-imidazole or an isocyanates suitable reaction
temperatures are from 0 C to 40 C, preferably room
temperature. When the amine is reacted with an
arylcarbamate, for example phenyl carbamate, suitable
reaction temperatures are from room temperature to 120
C, preferably 80 C to 110 C, especially about 110 C.
Process variant (J) may be carried out using known
procedures for reacting ISI-heterocycles with
acyl-imidazoles, isocyanates or arylcarbamates, or
analogously as hereinafter described in the Examples.
T in formula XIIe is preferably imidazolyl. The
reaction is conveniently carried out using an organic
solvent, for example tetrahydrofuran or N-metr
yl-pyrrolidone (NMP). When the N-heterocycle is
reacted with an acyl-imidazole or an isocyanates
suitable reaction temperatures are from 0 C to 40 C,
preferably room temperature. When the Nheterocycle is
reacted with an arylcarbamate, for example phenyl
carbamate , suitable reaction temperatures are from
room temperature to 120 C, preferably 80 C to 11O C,
especially about 110 C. Process variant (K) may be
carried out using known procedures for reacting amines
with acylimidazoles, isocyanates or arylcarbamates, or
analogously as hereinafter described in the Examples.
The reaction is conveniently carried out using an
organic solvent, for example tetrahydrofuran. When the
amine is reacted with an acyl-imidazole or an
isocyanates suitable reaction temperatures are from 0
C to 40 C, preferably room temperature. When the amine
is reacted with an arylcarbamate, for example phenyl
carbamate, suitable reaction temperatures are from
room temperature to 120 C, preferably 80 C to 1 10  C,
especially about 110 C. Where reference is made herein
to protected functional groups or to protecting
groups, the protecting groups may be chosen in
accordance with the nature of the functional group,
for example as described in Protective Groups in
Organic Synthesis, T.W. Greene and P.G.M. Wuts, John
Wiley &C Sons Inc, Third Edition, 1999, which
reference also describes procedures suitable for
replacement of the protecting groups by hydrogen.
Compounds of formula II may be prepared by
deprotecting a compound of formula XIIIwhere R2 and R3
are as hereinbefore defined, and each L is
Ci-Cs-alkyl, using known procedures for cleaving ester
bonds, or analogously as herein described in the
Examples. Preferably the reaction is carried out using
a strong organic acid, such as trifluoroacetic acid.
Each L is preferably t-butyd. The reaction is
conveniently carried out using an organic solvent, for
example dichloromethane. Suitable reaction
temperatures from 0 C to 40 C, preferably room
temperature. Compounds of formula III or Ilia are
commercially available or may be obtained by known
procedures for preparing such compounds, or
analogously as herein described in thte Examples.
Compounds of formula IS/ may be prepared by reacting a
compound of formula II where R3 is halo, with a
compound of formula III or Ilia wherein R1 is as
hereinbefore defined, X is a leaving group, preferably
halo, and K is hydrogen or Ci-Cs-alkyl, in the
presence of a base, or analogously as herein described
in the Examples. The reaction is conveniently carried
out using an organic solvent, for example
tetrahydrofuran. The base is preferably
diisopropylethylamine. Suitable reaction temperatures
from 0 C to 40 C, preferably room temperature.
Compounds of formula V a or formula Vb are either
commercially available or may be obtained by known
procedures for preparing such compounds, or
analogously as rxerein described in the Examples.
Compounds of formula VI may be prepared by reacting a
compound of formula KTVwhere R3 is as hereinbefore
defined and X is halo, with a compound of formula III
or Ilia, wherein R1 is as hereinbefore defined, X is a
leaving group, preferably halo, and K is hydrogen or
Ci-C -alkyl, in the presence o f a base, wherein R1 is
as hereinbefore defined a.nd X is halo, or analogously
as herein described in the Examples. The reaction is
conveniently" carried out using an organic solvent,
for example tetrahydrofuran, preferably in the
presence of a base, for example diisopropylethylamine.
Suitable reaction temperatures from 0 C to 40 C,
preferably room temperature. Compounds of formula VII
are either commercially available or may be obtained
by known procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula VIII may be prepared by reacting
a compound of formula XV where R1, R2 and R3 are as
hereinbefore defined and L is Ci-Cs-alkyl, with a
ditiydroxylating agent, such as osmium tetroxide (OsO
), either in a stoichiometrical amount or a catalytic
amount, preferably together with a re-oxidant, such as
N-methylmorpholine N-oxide (NMO), or alternatively
using AD-mix-oc or AD-mix-b, or analogously as herein
described in the Examples. L is preferably t-butyl.
The reaction is conveniently carried out using an
organic solvent, for example THF. Suitable reaction
temperatures from 0 C to 40 C, preferably room
temperature. Compounds of formula IX may be prepared
by reacting a compound of formula XVIwhere R1 and R2
are as hereinbefore defined and L is Ci-Cs-alkyl, is
reacted with a compound of formula XVII HN NH c v|I
wherein Y is Ci-Cs-alkyl or C3-C8-cycloalkyl, or
analogously a s herein described in the Examples.
Suitable reaction temperatures from 80 C to 130 C,
preferably 90 C to 120 C room temperature, especially
about 105 C . Compounds of formula X, Xa, XI or XIa
are commercially available or may be obtained by known
procedures for preparing such compounds, or analogo
usly as herein described in the Examples. 



Compounds of formula XII are commercially available or
may be obtained by known procedures for preparing such
compounds, or analogously as Jierein described in the
Examples. Compounds of formula XIIa may be prepared
using the process described herein for preparing
compounds of formula XVI, or analogously as herein
described in the Examples. Compounds of formula XIIb
are commercially available or may be obtained by known
procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula XIIc may be prepared using a
process described herein for preparing compounds of
formula I when R3 is R6, or analogously as herein
described in the Examples. Compounds of formula XIId
or XIIe may be prepared by reacting a compound of
formula I where R3 is R6 substituted by amino, with a
suitable acylating agent, or analogously as herein
described in the Examples.Compounds of formula XIIf of
XIIg are commercially available or may be obtained b y
known procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula IXIII may be prepared by reacting
a compound of formula XVIII XVlII where R2 and R3 are
as hereinbefore defined, and each L is Ci-Cs-alkyl or
benzyl, with a hydroxylating agent, such as osmium
tetroxide (OsO ), either in a stoichiometrical amount
or a catalytic amount, preferably together with a
re-oxidant, such as N-methylmorpholine Noxide (NMO),
or alternatively using AD-mix-a or AD-mix-b, or
analogously as herein described in the Examples. L1
and L2 are preferably t-butyl. The reaction is
conveniently carried out using an organic solvent, for
example tetrahydrofuran. Suitable reaction
temperatures from 0 C t o 40 C, preferably room
temperature. Compounds of formula XIV may be prepared
by reacting a compound of formula XIX where R3 and X
are as hereinbefore defined, and each L is Ci-Cs-alkyl
or benzyl, with a strong organic acid, such as
trifluoroacetic acid, or analogously as herein
described in the Examples. Each L is preferably
t-butyl. The reaction is conveniently carried out
using an organic solvent, for example dichloromethane.
Suitable reaction temperatures from 0 C to 40 C,
preferably room temperature. Compounds of formula XV
may be prepared by reacting a compound of formula
XXZwhere R3 is as hereinbefore defined, X is halo and
L is Ci-Cs-alkyl or benzyl, with a compound of formula
VTI, -wherein R2 is as hereinbefore defined, or
analogously as herein described in the Examples. The
reaction is conveniently carried out using an organic
solvent, for example tetrahydrofuran, preferably in an
inert atmosphere, for example in argon. Suitable
reaction temperatures from 30 C to 70 C5 preferably
from 40 C to 60 C, especially about 50 C. Compounds of
XVI may be prepared by reacting a compound of formula
XXI where R2 is as hereinbefore defined and L' is
Ci-Cs-alkyl or benzyl but preferably methyl, with a
compound of formula III or Ilia, wherein R1 is as
hereinbefore defined, X is a leaving group, preferably
halo, and K is hydrogen or Ci-Cs-alkyl, or analogously
as herein described in the Examples. The reaction is
conveniently carried out using an organic solvent, for
example tetrahydrofuran, preferably in the presence of
a base, for example diisopropylethylamine. Suitable
reaction temperatures from 0 C to 40 C, preferably
room temperature. Compounds of formula XVlI are
commercially available or may be obtained by known
procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula XVIII may be prepared by reacting
a compound of formula IXXIIwhere R2 and R3 are as
hereinbefore defined, and L" is Ci-Cg-alkyl preferably
methyl or ethyl, with a compound of formula XXIII
XXIII where each L is Ci-C -alkyl or benzyl,
preferably benzyl, and preferably in the presence of a
catalyst, such as that generated from
tetrakis(triphenylphosphine)palladium ancd
triphenylphosphine, or analogously as herein described
in the Examples. Preferably each L is tbutyl or
benzyl. The reaction is conveniently carried out in an
inert environment, for example in argon, using an
organic solvent, for example deoxygenated
tetrahydrofuran. Suitable reaction temperatures from 0
C to 40 C, preferably room temperature. Compounds of
formula XIX may be prepared by reacting a compound of
formula XXIV where R3 and X are as Hereinbefore
defined, and each L is Ci-Cs-alkyl or benzyl, with a
hydroxylating agent, siach as osmium tetroxide (OsO ),
either in a stoichiometirical amount or a catalytic
amount, preferably together with a re-oxidant, such as
N-methylmsrpholine Noxide (NMO), or alternatively
using AD-mix-a or AD-mix-b, or analogously a s herein
described in the Examples. Each L is preferably
t-butyl. The reaction is conveniently carried out
using an organic solvent, for example tetrahydrofuran.
Suitable reaction temperatures from 0 C to 40 C,
preferably room temperature. Compounds of formula XX
may be prepared by reacting a compound o f formula
XXVwhere R3 is as hereinbefore defined, and L" is Ci-C
-alkyl, with a compound of formula XXVa where R1 is as
hereinbefore defined, and L is Ci-Cs-alkyl or benzyl,
preferably I n the presence of a catalyst, such as
that generated from
tetrakis(triphenyl-phosphine)palladi ixm and
triphenylphosphine, or analogously as herein described
in the Examples. Preferably L is t-butyl or benzyl.
The reaction is conveniently carried out in an inert
environment, for example in argon, using an organic
solvent, for example deoxygenated tetrahydrofuran.
Suitable reaction temperatures from 0 C t o 40 C,
preferably room temperature. Compounds of XXI may be
prepared by reacting a compound of formula XXVI where
R2 is as hereinbefore defined, each L is Ci-Cs-alkyl
or benzyl and L' is Ci-C 4-alkyl, is reacted with a
strong acid, for example hydrochloric acid using known
procedures for cleaving esters bonds, or analogously
as herein described in the Examples. Preferably each L
is t-butyl or benzyl and La is methyl or ethyl. The
reaction is conveniently carried out in an inert
environment, for example in argon, using an organic
solvent, for example dioxiane. Suitable reaction
temperatures from 0 C to 40 C, preferably room
temperature. Compounds of formula IXXII may be
prepared by reacting a compound of formula XXVIIXXVII
where R2 and R3 are as hereinbefore defined, with an
acylating agent such as a oarboxylic acid Ci-C -alkyl
ester, for example 3-oxy-benzotriazole-l-carboxlic
acid ethyl ester, i n the presence of a base, such as
diisoproplylamine, and a catalyst, such as
4-dimethylaminop>^ridine (DMAP), or analogously as
herein described in the Examples. The reaction is
conveniently carried out in an inert environment, for
example in argon, using an organic solvent, for
example deoxygenated THF. Suitable reaction
temperatures from 0 C to 40 C , preferably room
temperature. Compounds of formula XXIII are
commercially available or may be obtained b y known
procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula XXIV may be prepared by reacting
a compound of formula XXVIII XXVIII where R3 and X are
as hereinbefore defined, and L" is Ci-Cs-alkyl, with a
compound of formula XXIII where each L is Ci-Cs-alkyl
or benzyl, preferably in the presence of a catalyst,
such as that generated from
tetrakis(triphenylphosphine)palladium and
triphenylphosphine, or analogously as herein described
in the Examples. Preferably each L is t-butyl or
benzyl. The reaction is conveniently carried out in an
inert environment, for example in argon, using an
organic solvent, for example deoxygenated
tetrahydrofuran. Suitable reaction temperatures from 0
C to 40 C, preferably room temperature. Compounds of
formula XXV may be prepared by reacting a compound of
formula XXIXwhere R3 and X are as hereinbefore
defined, with an acylating agent such as a carboxylic
acid Ci-Cb-alkyl ester, for example
3-oxy-benzotriazole-l-carboxlic acid ethyl ester, in
the presence of a base, such as diisoproplylamine, and
a catalyst, such as 4-dimethylarninopyridine (DMAP),
or analogously as herein described in the Examples.
The reaction is convenientlycarried out in an inert
environment, for example in argon, using an organic
solvent, for 



example deoxygenated tetrahydrofuran. Suitable
reaction temperatures from 0 C to 40 C, preferably
room temperature. Compounds of formula XXVa are
commercially available or may be obtained by known
procedures for preparing such compounds, for example
as described by KLen-ichi Takana et al in Chem. Pharm.
Bull. 1988, 36, 3125, or analogously as herein
described in the Examples. Compounds of XXVI may be
prepared by reacting a compound of formula XXX where
R2 is as hereinbefore defined, each L is C -Cs-alkyl
and L' is Ci-Gv-alkyl or benzyl, preferably benzyl, is
reacted with a hydroxylating agent, such as osmium
tetroxide (OsO ), either in a stoichiometrical amount
or a catalytic amount, preferably together with a
reoxidant, such as N-methylmorpholine N-oxide (NMO),
or alternatively using AD-mix-a or AD-mix-b, or
analogously as herein described in the Examples.
Preferably each L is t-butyl and La is methyl or
ethyl. The reaction is conveniently carried out using
a n organic solvent, for example tetrahydrofuran.
Suitable reaction temperatures from 0 C to 4O C,
preferably room temperature. Compounds of formula
XXVII may be prepared by reacting a compound of
formula XXXIwhere R2 and R3 are as hereinbefore
defined, with (lS,4R)-cis 4-acetoxy-2-cyclopenten-l-ol
in the presence of a base, such as sodium hydride, and
a catalyst, such as that generated from
tetrakis(triphenylphosphine)palladium and
triphenylphosphine, or analogously as herein described
i n the Examples. The reaction is conveniently carried
out in an inert environment, for example in argon,
using an organic solvent, for example deoxygenated
tetrahydrofuran or dimethylsulfoxide (DMSO). Suitable
reaction temperatures from 40 C to 60 C, preferably
about 50 C. Compounds of formula XXVIII may be
prepared by reacting a compound of formula XXIX where
R3 and X are as hereinbefore defined, with an
acylating agent such a s a carboxylic acid Ci-Cs-alkyl
ester, for example 3-oxy-benzotriazole-l-carboxlic
acid ethyl ester, in the presence of a base, such as
diisoproplylamine, and a catalyst, such as
4-dimethylaminopyridine (DMAP), o r analogously as
herein described in the Examples. The reaction is
conveniently carried out in an inert environment, for
example in argon, using an organic solvent, for
example THF. Suitable reaction temperatures from 0 C
to 40 C, preferably room temperature. Compounds of
formula XXIX may be prepared by reacting a compound o
f formula XXXII XXXII where R3 and X are as
hereinbefore defined, with (lS,4R)-cis
4-Acetoxy-2-cyclopenten-l-ol in the presence of a
base, such sodium hydride, and a catalyst, such as
that generated from
tetrakis(triphenylphosphine)palladium and
triphenylphosphine, or analogously as herein described
i n the Examples. The reaction is conveniently carried
out in an inert environment, for example in argon,
using an organic solvent, for example deoxygenated
tetrahydrofuran or dimethylsulfoxide (DMSO). Suitable
reaction temperatures from 40 C to 60 C, preferably
about 50 C.Compounds of formula XXX may be prepared by
reacting a compound of formula XXXIII XXXIII where R2
is as hereinbefore defined, L" is Ci-Cs-alkyl or
benzyl, and L* is Ci-C4-alkyl, with a compound of
formula XXIII where each L is Ci-Cs-alkyl, preferably
in the presence of a catalyst, such as that generated
from tetrakis(triphenylphosphine)palladium and
triphenylphosphine, or analogously as herein described
in the Examples. Preferably each L" is t-butyl or
benzyl and L' is methyl or ethyl. The reaction is
conveniently carried out in an inert environment, for
example in argon, using an organic solvent, for
example deoxygenated tetrahydrofuran. Suitable
reaction temperatures from 0 C to 40 C, preferably
room temperature. Compounds of formula XXXI may be
prepared by reacting a compound of formula XXXII where
R3 is as hereinbefore defined and X is halo, with a
compound of formula VII where R2 is as hereinbefore
defined, or analogously as herein described in the
Examples. The reaction is conveniently carried out in
an inert environment, for example in argon., using an
organic solvent, for example tetrahydrofuran. Suitable
reaction temperatures from 40 C to 60 C, preferably
about 50 C . Compounds of formula XXXII are
commercially available or may be obtained by known
procedures for preparing such compounds, or
analogously as herein described in the Examples.
Compounds of formula XXXIII may be prepared by
reacting a compound of formula XXXIV HO X XIV where R2
and L1 are a s hereinbefore defined, with a compound
of formula XXXVO / C \ XXXV L" O X where L" is Ci-C
-alkyl, preferably methyl or ethyl, and X is halo,
preferably chloro, or analogously as herein described
in the Examples. The reaction is conveniently carried
out in an inert environment, for example in argon,
using an organic solvent, for example deoxygenated
tetrahydrofuran, preferably in the presence of a base,
for example pyridine. Suitable reaction temperatures
from 0 C to 40 C, preferably room temperature.
Compounds of formula XXXIV may be prepared by reacting
a compound of formula XXXVI XXXVI where R2 is as
hereinbefore defined and L' is Ci-C4-alkyl, preferably
methyl or ethyl, with (lS,4R)-cis
4-acetoxy-2-cyclopenten-l-ol in the presence of a
base, such sodium hydride, and a catalyst, such as
that generated from
tetrakis(triphenylphosphine)palladium and
triphenylphosphine, or analogously as herein described
in the Examples. The reaction is conveniently carried
out in an inert environment, for example in argon,
using an organic solvent, for example deoxygenated
tetrahydrofuran or dimethyl sulfoxide. Suitable
reaction temperatures from 60 C to 100 C , preferably
about 80 C. Compounds of formula XXXV are commercially
available or may be obtained by known procedures for
preparing such compounds, or analogously as herein
described in the Examples. Compounds of formula XXXVI
may be prepared by reacting a salt compound of formula
XXXVI where R3 is a s hereinbefore defined and L is
Ci-Cs-alkyl, with a silating agent, for example
(N,O-bis(trimethylsilyl)acetamide), or analogously as
herein described in the Examples. The reaction is
conveniently carried out in an inert environment, for
example in argon, using an organic solvent, for
example dry chloroform. Suitable reaction temperatures
from 60 C to 100 C , preferably about 80 C. The
silylated intermediate thus formed is treated with
methanol to give the free base.Compounds of formula I
in free form may be converted into salt form, and vice
versa, in a conventional manner. The compounds in free
or salt form can be obtained in the form of hydrates
or solvates containing a solvent used for
crystallisation. Compounds of formula I can be
recovered from reaction mixtures and purified in a
conventional manner. Isomers, such as stereoisomers,
may be obtained in a conventional manner, e.g. by
fractional crystallisation or asymmetric synthesis
from correspondingly asymmetrically substituted, e.g.
optically active, starting materials. Compounds of
formula I and their pharmaceutically acceptable salts
are useful as pharmaceuticals. In particular, they
activate the adenosine A Areceptor, i.e. they act as
A2A receptor agonists. Their properties as A2A
agonists may be demonstrated using the method
described by L. J . Murphree et a\ in Molecular
Pharmacology 61, 455-462 (2002). Compounds of the
Examples hereinbelow have Ki values below 1.0 mJVI in
the above assay. For example, the compounds of
Examples 1, 2, 4, 6, 12, 14, 20, 33, 38, 39, 42, 47,
55 and 61 have Ki values of 0.582, 0.018, 0.057,
0.008, 0.003, 0.690, 0.008, 0.052, 0.002, 0.003,
0.002, 0.0O2, 0.004 and 0.009 mM respectively. Having
regard to their activation of the adenosine A2A
receptor, compounds of formula I in free or
pharmaceutically acceptable salt form, hereinafter
alternately referred to as "agents of the invention",
are useful in the treatment of conditions which
respond to the activation of the 



adenosine A Areceptor, particularly inflammatory or
allergic conditions. Treatment in accordance with the
invention may be symptomatic or prophylactic.
Accordingly, agents of the invention are useful in the
treatment of inflammatory or obstructive airways
diseases, resulting, for example, in reduction of
tissue damage, airways inflammation, bronchial
hyperreactivity, remodelling or disease progression.
Inflammatory or obstructive airways diseases and
conditions to which the present invention is
applicable include acute lung injury (ALI),
adult/acute respiratory distress syndrome (ARDS),
chronic obstructive pulmonary, airways or lung disease
(COPD, COAD or COLD), including chronic bronchitis or
dyspnea associated therewith, emphysema, as well as
exacerbation o f airways hyperreactivity consequent to
other drug therapy, in particular other inhaled drug
therapy. The invention is also applicable to the
treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal, croupus,
chronic or phthinoid bronchitis. Further inflammatory
or obstructive airways diseases to which the present
invention is applicable include pneumoconiosis (an
inflammatory, commonly occupational, disease of the
lungs,frequently accompanied by airways obstruction,
whether chronic or acute, and occasioned by repeated
inhalation of dusts) of whatever type or genesis,
including, for example aluminosis, anthracosis,
asbestosis, chalicosis, ptilosis, siderosis,
silicosis, tabacosis and bysslnosis. Other
inflammatory or obstructive airways diseases to which
the present inventi o n is applicable include asthma
of whatever type or genesis including both intrinsic
(non-allergic) asthma and extrinsic (allergic) asthma,
mild asthma, moderate asthma, severe asthma,
bronchitic asthma, exercise-induced asthma,
occupational asthma and asthma induced following
bacterial infection. Treatment of asthma is also to be
understood as embracing treatment of subjects, e.g. of
less than 4 or 5 years of age, exhibiting wheezing
symptoms and diagnosed or diagnosable as "wheezy
infants", an established patient category o f major
medical concern and now often identified as incipient
or early-phase asthmatics. (For convenience this
particular asthmatic condition is referred to as
"wheezy-infant syndrome".) Prophylactic efficacy in
the treatment of asthma will be evidenced by reduced
frequency or severity of symptomatic attack, e.g. of
acute asthmatic or bronchoconstrictor attack,
improvement in lung function or improved airways
hyperreactivity. It may furthier be evidenced by
reduced requirement for other, symptomatic therapy,
i.e. therapy for or intended to restrict or abort
symptomatic attack when it occurs, for example
anti-inflammatory (e.g. cortico-steroid) or
bronchodilatory. Prophylactic benefit in asthma may in
particular be apparent in subjects prone to "morning
dipping". "Morning dipping" is a recognised asthmatic
syndrome, common to a substantial percentage of
asthmatics and cha_racterised by asthma attack, e.g.
between the hours of about 4 to 6 am, i.e. at a time
normality substantially distant from any previously
administered symptomatic asthma therapy. Having regard
to their anti-inflammatory activity, in particular in
relation to inhibition of eosinophil activation,
agents of the invention are also useful in the
treatment of eosinophil related disorders, e.g.
eosinophilia, in particular eosinophil related
disorders of the airways (e.g. involving morbid
eosinophilic infiltration of pulmonary tissues)
including fciypereosinophilia a s it effects the
airways and/or lungs as well as, for example,
eosinophil-related disorders of the airways
consequential or concomitant to Loffler's syndrome,
eosinophilic pneumonia, parasitic (in particular
metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis,
polyarteritis nodosa (including Churg-Strauss
syndrome), eosinophilic granuloma and
eosinophil-related disorders affecting the airways
occasioned by drug-reaction.Agents of the invention
are also useful in the treatment of inflammatory or
allergic conditions of the skin, for example
psoriasis, contact dermatitis, atopic dermatitis,
alopecia areata, erythema multiforma, dermatitis
herpetiformis, scleroderma, vitiligo, hypersensitivity
angiitis, urticaria, bullous pemphigoid, lupus
erythematosus, pemphisus, epidermolysis bullosa
acquisita, and other inflammatory or allergic
conditions of the skin. Agents of the invention may
also be used for the treatment of other diseases or
conditions, in particular diseases or conditions
having an inflammatory component, for example,
treatment of diseases and conditions of the eye such
as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases affecting the nose
including allergic rhinitis, and inflammatory disease
in which autoimmune reactions are implicated or having
a n autoimmune component or aetiology, including
autoimmune haematological disorders (e.g. haemolytic
anaemia, aplastic anaemia, pure red cell anaemia and
idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener
granulamatosis, dermatomyositis, chronic active
hepatitis, myasthenia gravis, Steven-Johnson syndrome,
idiopathic sprue, autoimmune inflammatory bowel
disease (e.g. ulcerative colitis and Crohn's disease),
endocrine opthalmopathy, Grave's disease, sarcoidosis,
alveolitis, chronic hypersensitivity pneumonitis,
multiple sclerosis, primary billiary cirrhosis,
uveitis (anterior and posterior), keratoconjunctivitis
sicca and vernal keratoconjunctivitis, interstitial
lung fibrosis, psoriatic arthritis and
glomerulonephritis (with and without nephrotic
syndrome, e.g. including idiopathic nephrotic syndrome
or minal change nephropathy). Other diseases or
conditions which may be treated with agents of the
invention include diabetes, e.g. diabetes mellitus
type I (juvenile diabetes) and diabetes mellitus type
II, diarrheal diseases, ischemia/reperfusion injuries,
retinopathy, such as diabetic retinopathy or
hyperbaric oxygen-induced retinopathy, conditions
characterised by elevated intraocular pressure or
secretion of ocular aqueous humor, such as glaucoma,
ischemic tissue/organ damage from reperfusion and
bedsores. The effectiveness of an agent of the
invention in inhibiting inflammatory conditions, for
example in inflammatory airways diseases, may be
demonstrated in an animal model, e.g. a mouse or rat
model, of airways inflammation or other inflammatory
conditions, for example as described by Szarka et al,
. Immunol. Methods (1997) 202:4^-57; Renzi et al, Am.
Rev. Respir. Dis. (1993) 148:932-939; Tsuyuki et al.J.
Clin. Invest. ( 1995) 96:2924-2931; Cernadas et al
(1999) Am. J. Respir. Cell MoI. Biol. 20:1-8; and
Fozard et al (2002) European Journal of
Pharmacological 438, 183-188.The agents of the
invention are also useful as co-therapeutic agents for
use in combination with other drug substances such as
anti-inflammatory, bronchodilatory, antihistamine or
anti tussive drug substances, particularly in the
treatment of obstructive or inflammatory airways
diseases such as those mentioned hereinbefore, for
example as potentiators of therapeutic activity of
such drugs or as a means of reducing required dosaging
o r potential side effects of such drugs . An agent of
the invention may be mixed with the other drug
substance in a fixed pharmaceutical composition or it
may be administered separately, before, simultaneously
with or after the other drug substance. Accordingly
the invention includes a combination of an agent of
the invention as hereinbefore described with an
anti-inflammatory, bronchodilatory, antihistamine or
anti-tussive drug substance, said agent of the
invention and said drug substance beiag in the same or
different pharmaceutical composition. Suitable
anti-inflammatory drugs include steroids, in
particular glucocorticosteroids such as budesonide,
beclamethasone dipropionate, fluticasone propionate,
ciclesonide or mometasone furoate, or steroids
described in WO 02/88167, WO 02/12266, WO 02/100879,
WO 02/00679 (especially those of Examples 3, 11, 14,
17, 19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and
101), WO 03/35668, WO 03/48181, WO 03/62259, O
03/64445, WO 03/72592, WO 04/39827 and WO 04/66920;
non-steroidal glucocorticoid receptor agonists, such
as those described in DE 10261874, WO 00/00531, WO
02/1 0143, WO 03/82280, WO 03/82787, WO 03/86294, WO
03/104195, WO 03/101932, W O 04/05229, WO 04/18429, WO
04/19935 and WO 04/26248; LTB4 antagonists such as
BIIL 284, CP-195543, DPC1187O, LTB4 ethanolamide, LY
293111, LY 255283, CGS025019C, CP-195543, ONO- 4057,
SB 209247, SC-53228 and those described in US 5451700;
LTD4 antagonists such include montelukast, pranlukast,
zafirlukast, accolate, SR2640, Wy-48,252, ICI 198615,
MK- 571, LY-1 71883, Ro 24-5913 and L-648051; PDE4
inhibitors such cilomilast (Ariflo(r)
GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A
(Napp), BAY19-8004 (Bayer), SCH- 351591
(Schering-Plough), Arofylline (Almirall Prodesfarma),
PDl 89659 / PD168787 (Parke- 



Davis), AWD-12-281 (Asta Medica), CDC-801 (Celgene),
SeICID(TM) CC-10004 (Celgene), VM554/UM565 (Vernalis),
T-440 (Tanabe), KW-4490 (Kyowa Hakko Kogyo), and those
disclosed i n WO 92/19594, WO 93/19749, WO 93/19750,
WO 93/19751, WO 98/18796, WO 99/16766, WO 01/13953, WO
03/104204, WO 03/104205, W O 03/39544, WO 04/000814,
WO 04/000839, WO 04/005258, WO 04/018450, WO
04/018451, WO 04/018457, WO 04/018465, WO 04/018431,
WO 04/018449, WO 04/018450, WO 04/018451, WO
04/018457, WO 04/018465, WO 04/019944, WO 04/019945,
WO04/045607 and WO 04/037805; adenosine A B receptor
antagonists such as those described in WO 02/42298;
and beta-2 adrenoceptor agonists such as albuterol
(salbutamol), metaproterenol, terbutaline, salmeterol
fenoterol, procaterol, and especially, formoterol,
carmoterol and pharmaceutically acceptable salts
thereof, and compounds (in free or salt or solvate
form) of formula I ofWO 0075114, which document is
incorporated herein by reference, preferably compounds
of the Examples thereof, especially a compound of
formula OH and pharmaceutically acceptable salts
thereof, a s well as compounds (in free or salt or
solvate form) of formula I ofWO 04/16601, and also
compounds of EP 1440966, JP 05025045, WO 93/18007, WO
99/64035, US 2002/0055651, U S 2005/0133417, US
2005/5159448, WO 01/42193, WO 01/83462, WO 02/66422,
WO 02/ 70490, WO 02/76933, WO 03/24439, O 03/42160, WO
03/42164, WO 03/72539, WO 03/91204, WO 03/99764, WO
04/16578, WO 04/22547, WO 04/32921, WO 04/33412, WO
04/37768, WO 04/37773, WO 04/37807, WO 04/39762, WO
04/39766, WO 04/45618 WO 04/46083 , WO 04/80964,
EP1460064, WO 04/087142, WO 04/089892, EP 01477167, US
2004/0242622, US 2004/0229904, WO 04/108675, WO
04/108676, WO 05/033121, O 05/040103, WO 05/044787, WO
05/058867, WO 05/065650, WO 05/066140 and WO 05/07908.
Suitable bronchodilatory drugs include anticholinergic
or antimuscarinic agents, in particular ipratropium
bromide, oxitropium bromide, tiotropium salts and CHF
4226 (Chiesi), and glycopyrrolate, but also those
described in EP 424021, US 3714357, US 5171744, US
2005/171147, US 2005/182091, WO 01/04118, WO 02/00652,
WO 02/51841, WO 02/53564, WO 03/00840, WO 03/33495, WO
03/53966, WO 03/87094, WO 04/018422, WO 04/05285 and
WO 05/077361. Suitable dual anti-inflammatory and
bronchodilatory drugs include dual beta-2 adrenoceptor
agonist / muscarinic antagonists such as those
disclosed in US 2004/0167167, US 2004/0242622, US
2005/182092, WO 04/74246 and WO 04/74812. Suitable
antihistamine drug substances include cetirizine
hydrochloride, acetaminophen, clemastine fumarate,
promethazine, loratidine, desloratidine,
diphenhydramine andfexofenadine hydrochloride,
activastine, astemizole, azelastine, ebastine,
epinastine, mizolastine and tefenadine as well as
those disclosed in JP 2004107299, WO 03/099807 and WO
04/026841. Other useful combinations of agents of the
invention with anti-inflammatory drugs are those with
antagonists of chemokine receptors, e.g. CCR-I, CCR-2,
CCR-3, CCR-4, CCR-5, CCR- 6, CCR-7, CCR-8, CCR-9 and
CCRlO, CXCRl, CXCR2, CXCR3, CXCR4, CXCR5, particularly
CCR-5 antagonists such as Schering-Plough antagonists
SC-351125, SCH-55700 and SCH-D, Takeda antagonists
such as
N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5H-benzocycloh
epten-
8-yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dime
thyl-2H-pyran-4-aminium chloride (TAK-770), and CCR-5
antagonists described in US 6166037 (particularly
claims 18 and 19), WO 00/66558 (particularly claim 8),
WO 00/66559 (particularly claim 9), WO 04/018425 and
WO 04/026873. In accordance with the foregoing, the
invention also provides a method for the treatment of
a condition responsive to activation of the adenosine
A2A receptor, for example an inflammatory or allergic
condition, particularly an inflammatory or obstructive
airways disease, which comprises administering to a
subject, particularly a human subject, in need thereof
a compound of formula I in free form or in the form of
a pharmaceutically acceptable salt. In another aspect
the invention provides a compound of formula I, in
free form or in the form of a pharmaceutically
acceptable salt, for use in the manufacture of a
medicament for the treatment of a condition responsive
to activation of the adenosine A2A receptor,
particularly an inflammatory or obstructive airways
disease. The agents of the invention may be
administered by any appropriate route, e.g. orally,
for example in the form of a tablet or capsule;
parenterally, for example intravenously; by
inhalation, for example in the treatment of
inflammatory or obstructive airways disease;
intranasally, for example in the treatment of allergic
rhinitis; topically to the skin, for example in the
treatment of atopic dermatitis; or rectally, for
example in the treatment of inflammatory bowel
disease. In a further aspect, the invention also
provides a pharmaceutical composition comprising a
compound of formula I in free form or in the form of a
pharmaceutically acceptable salt, optionally together
with a pharmaceutically acceptable diluent or carrier
therefor. The composition may contain a co-therapeutic
agent such as an anti-inflammatory, bronchodilatory,
antihistamine or anti-tussive drug as hereinbefore
described. Such compositions maybe prepared using
conventional diluents or excipients and techniques
known in the galenic art. Thus oral dosage forms may
include tablets and capsules. Formulations for topical
administration may take the form of creams, ointments,
gels o r transdermal delivery systems, e.g. patches.
Compositions for inhalation may comprise aerosol or
other atomizable formulations or dry powder
formulations. When the composition comprises an
aerosol formulation, it preferably contains, for
example, a hydro-fluoro-alkane (HFA) propellant such
as HFAl 34a or HFA227 or a mixture of these, and may
contain one or more co-solvents known in the art such
as ethanol (up to 20% by weight), and/or one or more
surfactants such as oleic acid or sorbitan trioleate,
and/or one or more bulking agents such as lactose.
When the composition comprises a dry powder
formulation, it preferably contains, for example, the
compound of formula I having a particle diameter up to
10 microns, optionally together with a diluent or
carrier, such as lactose, of the desired particle size
distribution and a compound that helps t o protect
against product performance deterioration due to
moisture e.g. magnesium stearate. When the composition
comprises a nebulised formulation, it preferably
contains, for example, the compound of formula I
either dissolved, or suspended, in a vehicle
containing water, a co-solvent such as ethanol or
propylene glycol and a stabiliser, which may be a
surfactant. The invention includes (A) a compound of
formula I in inhalable form, e.g. in an aerosol or
other atomisable composition or in inhalable
particulate, e.g. micronised, form, (B) an inhalable
medicament comprising a compound of formula I i n
inhalable form; (C) a pharmaceutical product
comprising a compound of formula I in inhalable form
in association with an inhalation device; and (D) an
inhalation device containing a compound of formula I
in inhalable form. Dosages of compounds of formula I
employed in practising the present invention will of
course vary depending, for example, on the particular
condition to be treated, the effect desired and the
mode of administration. In general, suitable daily
dosages for administration by inhalation are of the
order of 0.005 to 10 mg, while for oral administration
suitable daily doses are of the order of 0.05 to 100
mg. The invention is illustrated by the following
Examples. EXAMPLESPreferred compounds of formula I
include those shown in Table 1 below. Methods for
preparing such compounds are described hereinafter.
The table also shows mass spectrometry, MH+ (ESMS),
data. The Examples are in free form, except for
Examples 1-3, 7, 9-11 and 17-37, which are
trifluoroacetate salts. TABLE 1METHOD AND APPRATUS FOR
OPTIMIZING VARIABLE LIQUID TEMPERATURES FIELD OF THE
INVENTION [0001] The present invention relates
generally to on-demand heating of liquid. More
particularly, the present invention relates to a
method and apparatus related to on-demand heating for
beverage dispensing where such heating is dynamically
variable. 



BACKGROUND OF THE INVENTION [0002] Within the
self-service vending machine industry, many machines
exist to prepare heated mixtures. Often, repetitive
preparation of multiple, varied beverages and soups
occurs using a single serve package from the same
machine. Each single serve package is typically in the
form of a capsule that contains a measured amount of a
dry substance. One such capsule is shown by Denisart
et al. within International Publication Number WO
03/059778 A2 published on July 24, 2003. [0003] When a
liquid, typically hot water, is introduced to contents
of a capsule, a food liquid such as a beverage or soup
is thus formed. Different food liquids have different
requirements to produce the best drinking experience
depending upon the given food liquid. Such
requirements include crema/foam volume, texture, and
the in-cup temperature. Further, the in-cup
temperature is related to the foam volume and texture.
[0004] Existing liquid heating technology used often
in such self-service vending machines is typically
only able to deliver hot liquid at one fixed
temperature for all products. Most commonly, the
heated liquid is water drawn from a public water main
with or without filtration, but may also include water
drawn from a private source such as a well or compact
water tank. Heating water to a fixed temperature for
all products limits the possibility to prepare
different beverages each with the best quality. In
addition, such self-service vending machines cool down
during idle periods. Accordingly, the first dispensing
of beverage prepared after a machine has been idle for
a period of time would deliver beverages with a
significant lower in-cup temperature due to the heat
lost to the mixing device itself, oralternatively, the
machine would require a significant warm-up time in
order for the water to reach the desired in-cup
temperature. [0005] On-demand or instant heaters are
known for the use in beverage systems. Such ondemand
or instant heaters are generally defined as heating
assemblies that are able to provide an accurate water
temperature without requiring a pre-warming time. Such
heaters generally include a series of heating
components, such as electrical resistors or heating
cartridges (e.g., Calrods (r)), where an initial
heating component is controlled to heat the water
within a preset temperature range lower than the final
preset temperature desired and a second heating
component is controlled to adjust, or fine tune, the
water to a final preset temperature from the first
preset temperature. There exists other sorts of
instant heaters which are not based on Calrods (r) or
ceramic insulated type heating elements, but rather on
thick film technology. Such heaters may be formed by a
hollow annular member with thick film type resistors
printed thereon as shown by US Patent Number 6,459,854
issued to Yoakim et al. on October 1, 2002 or as shown
by Boussemart et al. within International Publication
Number WO 2004/006742 published January 22, 2004.
[0006] It would accordingly be desirable to provide a
system for dispensing food liquids that overcomes
difficulties associated with existing self-service
vending machines. It is, therefore, desirable to
provide an improved beverage dispensing system that
would benefit from incorporation of an on-demand
heater that is able to deliver hot liquid/water at any
temperature and ideally vary such temperature
dynamically. What would be needed is an improved
beverage dispensing system optimized for delivering
improved crema/foam and incup temperature, in terms of
efficient dissolution of the powder/liquid, creation
of foam inside the capsule, and compensation for the
heat loss during the beverage flowing into the cup.
SUMMARY OF THE INVENTION [0007] It is an object of the
present invention to obviate or mitigate at least one
disadvantage of previous brewing machines. [0008] In a
first aspect, the present invention provides an
apparatus for optimizing variable liquid temperatures
within a beverage machine, said apparatus comprising:
a heating unit forheating a liquid flowing
therethrough; a power supply for activating said
heating unit; an electronic controller for variably
controlling a flow rate of said liquid through said
heating unit and/or an input power supplied to said
heating unit by said power supply; feedback means for
providing sensed data to said electronic controller;
and wherein said flow rate and/or said input power are
varied by said electronic controller in response to
said sensed data in accordance with a profile that
represents a predetermined heating level and/or at a
predetermined flow rate. [0009] In a second aspect,
the present invention provides a method for optimizing
variable liquid temperatures within a beverage
machine, said method comprising: initiating a profile
related to a predetermined beverage type, said profile
including a series of target temperatures and/or
target flow rates; obtaining a temperature of a heated
liquid heated by a heating unit; optionally obtaining
a flow rate of said heated liquid; and modifying said
temperature and/or said flow rate over a period of
time in accordance with said profile. [0010] In a
third aspect, the present invention provides a profile
used for optimizing characteristics of a soluble
component by variable liquid temperatures within a
beverage machine, said profile comprising: a first
temperature for increasing dissolution of said soluble
component to form a beverage product; and a second
temperature for brewing said beverage product via said
soluble component, said second temperature being lower
than said first temperature. [0011] In a fourth
aspect, the present invention provides a profile used
for optimizing characteristics of a soluble component
by variable liquid temperatures within a beverage
machine, said profile comprising: a first temperature
for increasing dissolution of said soluble component
to form a beverage product; a second temperature for
brewing said beverage product via said soluble
component, said second temperature being lower than
said first temperature; and a third temperature for
increasing desirable characteristics of said beverage
product, said third temperature being higher than said
second temperature; and a fourth temperature for
evacuating substantially all residuals of said soluble
component, said fourth temperature being higher than
said third temperature.[0012] In a fifth aspect, the
present invention provides a profile embodied in an
electronic memory and used for optimizing
characteristics of a soluble component by variable
liquid temperatures within a beverage machine, said
profile comprising: a first temperature for increasing
dissolution of said soluble component to form a
beverage product; a second temperature for brewing
said beverage product via said soluble component, said
second temperature being lower than said first
temperature; and a third temperature for increasing
desirable characteristics of said beverage product,
said third temperature being higher than said second
temperature; and a fourth temperature for evacuating
substantially all residuals of said soluble component,
said fourth temperature being higher than said third
temperature. [0013] In a sixth aspect, the present
invention provides a profile embodied in an electronic
memory and used for optimizing characteristics of a
soluble component by variable liquid temperatures
within a beverage machine, said profile comprising: a
first temperature for increasing dissolution of said
soluble component to form a beverage product; and a
second temperature for brewing said beverage product
via said soluble component, said second temperature
being lower than said first temperature. [0014] Other
aspects and features of the present invention will
become apparent to those ordinarily skilled in the art
upon review of the following description of specific
embodiments of the invention in conjunction with the
accompanying figures. BRIEF DESCRIPTION OF THE
DRAWINGS [0015] Embodiments of the present invention
will now be described, by way of example only, with
reference to the attached Figures, wherein: FIGURE 1
is a general schematic of the heating apparatus in
accordance with the present invention along with a
brewing unit and a dispensing cup; FIGURE 2A is a
heating profile for a dispensed beverage of a first
type in accordance with the present invention; FIGURE
2B is a heating profile for a dispensed beverage of a
second type in accordance with the present invention;
andFIGURE 2C is a heating profile for a dispensed
beverage of a third type in accordance with the
present invention. DETAILED DESCRIPTION 



[0016] Generally, the present invention provides a
method and apparatus for delivering variable liquid
temperatures dynamically in response to criteria that
may at least include heat losses at startup,
electrical supply fluctuations, beverage selection,
and brewing characteristics. The invention will
therefore result in an improved quality and customer
appeal of a dispensed product. [0017] With reference
to FIGURE 1, a heating apparatus 100 for delivering
variable liquid temperatures is shown in conjunction
with a brewing unit 200 and a dispensing cup 300. It
should be understood that the brewing unit 200 may be
any known type of self-service vending machines that
deliver soup, coffee, tea, hot cocoa or any similar
heated food liquid. For purposes of illustration, the
heating apparatus 100 is shown separate from the
brewing unit 200 though it is well within the intended
scope of the present invention to integrate the
heating apparatus with the brewing unit. It is further
apparent that interchangeability with various
manufacturers of brewing units would be increased if
the heating apparatus 100 were self-contained and
separate from the brewing unit 200, while cost
effectiveness and compactness would be increased
should the heating apparatus 100 and brewing unit 200
be integrated. It should further be understood that
the dispensing cup 300 may be any container that is
usable to hold the dispensed heated food liquid. Such
dispensing cup 300 may therefore be reusable,
disposable, ceramic, metallic, paper, plastic, or any
combination. Such dispensing cup 300 may be provided
by the user or provided by a container dispenser that
forms a part of an overall self-service vending
machine that incorporates the present invention.
Accordingly, details related to the brewing unit 200
and the dispensing cup 300 will not be discussed in
detail as these may vary in accordance with the given
use and application of the related self-service
vending machine. Such implementation details are well
within the scope of one skilled in the art and the
discussion herein below will therefore relateprimarily
to the heating apparatus 100 and related method for
optimizing variable liquid temperatures. [0018] With
further reference to the heating apparatus 100 as
shown in FIGURE 1, there is provided a water tank 110.
The water tank 110 is sourced (not shown) via any
known manner such as, but not limited to, a private
supply (e.g., water cooler) or a municipal tap water
system. The water tank 110 serves as a ready supply of
cold water that is drawn up into a heating unit 160
via a water pump 120. The water pump 120 is energized
by way of a pump power supply 130 that is controlled
via an electronic controller 140. The electronic
controller 140 also controls the heating unit 160.
Feedback control loops exist between the electronic
controller 140 and both a water flow meter 150 and a
temperature sensor 180. The water flow meter 150 is
located between the water pump 120 and the heating
unit 160. The temperature sensor 180 is located
between the heating unit 160 and the brewing unit 200.
The brewing unit 200 serves to create a food liquid
from the heated water provided from the heating
apparatus 100 and thereby dispense the food liquid
into a cup 300, or similar container, in a manner well
known to those skilled in the art of self-service
vending machines. [0019] The electronic controller 140
is a central feature to the present inventive
apparatus and method. As mentioned above, water flow
rate and temperature are two criteria that are sensed
and fed back to the electronic controller 140 in order
to maintain appropriate temperature and water flow. It
has been realized that appropriate temperature and
water flow differ given the food liquid generated. For
instance, a slow brew at a lower temperature may be
desirable for one particular food liquid, while a fast
brew at a high temperature may be desirable for a
different food liquid. This is evident even among
various grinds of coffee. [0020] As mentioned above in
the background section, the prior art heating devices
are designed to provide a single temperature without
regard to differing food liquids or other variables
that may affect heating. In contrast, the present
invention is capable of taking into account several
variables to provide optimized variable liquid
temperatures. Average increases in foam volumes of
15-25% with a foam having finer bubbles and lighter
color are possible for cappuccino brewing in
accordance with the present invention as compared to
the conventional brewing at constant temperature.
Average foam volume increases of 20-30%and increased
creaminess are possible for espresso brewing in
accordance with the present invention as compared to
the conventional brewing at constant temperature.
Further, minimum residual remain in the capsule after
use for hot chocolate brewing in accordance with the
present invention as compared to the conventional
brewing at constant temperature. [0021] Variables that
occur with regard to self-service vending machines may
include the amount of use that such machine may
receive and the period of time between dispensings.
These variables directly equate to the warming of the
inner-workings of the brewing unit 200. For instance,
if the given brewing unit 200 is used repeatedly for
thirty minutes in the morning it would be apparent
that the first use would occur when the brewing unit
was in a cold state such that the physical
inner-workings of the brewing unit 200 would be heat
absorbent. By the final cup brewed at the end of the
thirty minutes, it would further be apparent that the
brewing unit 200 would be in a warmed state whereby
the physical innerworkings of the brewing unit 200
would be heat saturated. Such heat fluctuations have
been found to directly impact the quality of the
brewed product. Still further, some types of brewing
units 200 may more readily absorb and retain heat
transferred from the hot water flowing therethrough,
while other types may be more transparent to heat such
that hot water flowing therethrough is relatively
unchanged in temperature and flow. [0022] Still other
variables may exist including electrical supply
factors based upon time of day. Indeed, it is well
understood that the power supply voltage obtained from
a wall outlet may vary according to the time of day.
Often, such variances are due to load demand on the
electrical power grid based on usage. During the
morning hours before office workers have begun their
workday, computers, printers, and photocopiers may
still not yet be running at their maximum load.
However, such load demands increase by late morning.
These fluctuations in demand have repercussions on
certain electrical devices including devices such as
electrical resistance heaters such as those used in
self-service vending machines. As the power supply
from the outlet is reduced in terms of readily
available voltage, the heating capacity of a typical
resistance heater is reduced. Accordingly, the heating
capacity provided to a typical brewing type of
self-service vending machine varies according to the
time of day.[0023] The heating unit 160 is an
on-demand heater that is enabled, via the electronic
controller 140 and related feedback, to deliver hot
liquid/water at any temperature to the brewing unit
200. The temperature of the hot liquid/water is
adjusted dynamically and is optimized for the
preparation of the best crema/foam and in-cup
temperature. The optimization of the water temperature
is accomplished in terms of efficient dissolution of
the powder/liquid, creation of foam inside the
capsule, and compensation for any heat loss during the
brewing of the beverage and flowing of the beverage
into the cup. The heating unit 160 can therefore
dynamically deliver the heated liquid at any preset
temperature. Moreover, the overall heating apparatus
100 of the present invention may take into account and
compensate for the variation in the supplied electric
voltage, the liquid flow rate due to difference of
capsules, the potential heat loss due to the machine,
the type of brewing unit involved, and the type of
food liquid being brewed. [0024] As suggested above,
the use of the electronic controller 140 not only
enables active feedback loops to monitor and maintain
a desired flow rate and temperature, but also allows
for predetermined variations to occur in the flow rate
and temperature. The electronic controller 140 of the
present invention includes programmable circuitry that
controls water flow and temperature. As is well known
in the art of controllers, such circuitry may be in
the form of a computer chip (i.e., integrated circuit,
or IC) having an electronic memory (not shown) that
may be read-only or read-write. Such an IC is intended
to have programmed into such electronic memory certain
profiles. Each profile includes pre-established
heating specifications for a given type of food liquid
being brewed as explained in detail further below. The
profiles may be further adjustable by the electronic
controller 140 based upon the type of brewing unit 200
accompanying the heating apparatus 100. Further
adjustments to the profiles may be made due to time of
day or due to directly sensed voltage fluctuations in
the supply voltage to the heating apparatus 100 where
an additional supply voltage sensor (not 



shown) would be provided. [0025] The profiles stored
by the programmable circuitry of the electronic
controller 140 will now be discussed. For best foaming
results, the heating apparatus 100 delivers hot liquid
at a higher temperature at the beginning of a brewing
procedure. This ensures all the powderedmaterial
within a capsule is dissolved as soon as possible.
Thereafter, the heating apparatus 100 delivers hot
liquid with a lower temperature so as to generate more
dense and stable foams in the cup 300. The difference
between the high and low temperature is so managed by
the electronic controller 140 that the in-cup
temperature of the final beverage is optimal (e.g., a
desirable and drinkable temperature) for the average
consumer. [0026] As an example, for a cappuccino
beverage, a capsule contains a mixture of soluble
coffee powder and milk powder. Water is injected into
the capsule at high temperature to dissolve the
powders and create a beverage liquid and a certain
amount of foam. A profile for brewing such a
cappuccino beverage is show in FIGURE 2A. The
temperature of the hot water will be first preset at
9O0C for rapid powder dissolution in the capsule and
heat loss compensation. Water flow at 900C will occur
until 50 ml has been processed. Then, the water
temperature is lowered to 75C for brewing until
another 50 ml has been processed. Brewing is followed
by a raised temperature of 85C for foaming until
another 50 ml has been processed. The water may then
be heated at higher than 85C so as to evacuate the
capsule of remaining product. A preferable evacuation
temperature would be in the range of 85C to 95C where
such range is chosen so as to not destroy the foam
produced. [0027] The same principle can be applied to
the preparation of other beverages, including
espresso, with optimum taste quality, froth quality,
and volume. FIGURE 2B shows a suitable profile for
brewing an espresso beverage. In such instance, the
temperature of the hot water will be first preset at
85C. Water flow at 85C will occur until 25 ml has been
processed. The temperature will then be lowered to
700C for brewing the finely ground espresso material
until another 25 ml has been processed. Then the
temperature will be raised to 800C for crema
production until another 25 ml has been processed.
Similar to the cappuccino profile, the water may then
be heated at more than 800C to evacuate the capsule of
remaining product. A preferable evacuation temperature
for espresso would be in the range of 800C to 85C
where such range is chosen so as to not destroy the
crema produced. [0028] Still further, FIGURE 2C shows
a profile for best extraction results of leaf tea
capsules. Such a profile would raise the initial water
temperature to 950C for the initial extraction, when
the leaf tea absorbs heat. Then, the hot liquid
temperature is reduced to900C so as not to extract too
many of the unfavorable materials from the leaf tea,
resulting in a better tasting beverage. This example
of the tea dispense demonstrates the heating apparatus
100 delivering hot water first at 95C and then at
900C, with set volumes. [0029] While three specific
examples of profiles for particular beverages is shown
and described above in regard to FIGURES 2A-2C, it
should be readily apparent that other beverages may
utilize differing, unique, profiles. Such various
profiles are possible without straying from the
intended scope of the present invention. [0030] It
should be understood from this description of profiles
that the heating apparatus 100 may include a heat
function that follows a preset program based on the
request made from the specific brewing unit beverage
type button. However, as mentioned above, the profile
itself may further by modified (i.e., optimized) to
compensate for time of day, type of brewing unit,
usage patterns, or any other variables that may alter
the operation or heating characteristics of the
heating unit 160. Specifically, it should be
understood that the temperature values noted above are
only examples of dispense temperatures for the
above-noted products. These examples should not limit
the parameters of these or other products as they may
vary based upon a given application. For instance, the
desired serving temperature for any given beverage
(e.g., hot cocoa) in a commercial establishment open
to the general population may be different from the
desired serving temperature for the same beverage in
an elementary school cafeteria. [0031] In operation of
the present invention, the electronic controller 140
initiates one set of programs to control the hot water
temperature depending upon which product is prepared.
This may occur by way of user input depending upon,
for example, which button is pushed on the overall
self-service vending machine incorporating the
invention. Alternatively, this may occur via an
automatic detection mechanism where the overall
self-service vending machine incorporating the
invention detects what product is used for beverage
brewing in terms of physical, chemical, or electronic
sensing. The temperature sensor 180 measures the hot
water temperature and sends the signal back to the
electronic controller 140. The water flow meter 150
sends a signal to the electronic controller 140 and
the electronic controller 140 compares the hot water
temperature to the target temperature. The target
temperature of course variesaccording to the hot water
temperature profile for the given beverage. The
electronic controller 140 calculates any temperature
correction needed based upon the water flow rate and
the sensed hot water temperature. The electronic
controller 140 may further calculate any temperature
correction needed based upon the time of day, type of
brewing unit, sensed supply voltage fluctuations, or
the like. It should be readily understood that further
sensing devices and additional related feedback loops
to the electronic controller 140 may therefore be
needed. The electronic controller 140 then sends the
control signal to the heater power supply 170 in order
to direct the heating unit 160 to increase/decrease
heating energy, and/or to control the pump power
supply to increase/decrease the water flow rate, so
that the hot water will be at the target temperature.
This control cycle repeats itself continuously a few
times per second so as to have the hot water delivered
to follow any preset temperature profile. [0032] As
suggested above, the brewing or dissolution principle
of the capsule in the beverage dispenser can encompass
many variations in terms of differing capsules and
differing brewing units. The present invention is
suitable for beverage preparation via a brewing unit
of the type as shown by Majer Doglioni within
International Publication Number WO 02/076270
published on October 3, 2002. Such brewing unit
includes a collecting device with a seat designed to
contain a capsule, wherein a plunger enters through an
opening in the bottom of the capsule; water is
injected through the top of the capsule which
dissolves the powder inside the capsule and the
beverage is then released in a laminar flow between
the surface of the plunger and the edges of the
opening. Other brewing units can benefit from the use
of the present invention such as a Nespresso(r)
capsule system as described in European Patent Number
EP 0512 470 Bl issued to Olivier et al. and published
on April 24, 1996, a multi-beverage capsule system
described in WO 2003/059778, or even a typical powder
beverage dispenser with traditional canisters, dosing
means, and a mixing bowl. Use of the present invention
with such brewing units results in an advantageous
intelligent hot beverage system with ability to
deliver hot beverage of varied temperature where such
system may optimize itself to deliver hot liquid for
best results of powder reconstitution, dissolution,
foaming (or no foaming), taking into account the
variation of electric voltage, flow rate, and heat
loss in the given self-serve vending machine.[0033]
The above-described embodiments of the present
invention are intended to be examples only.
Alterations, modifications and variations may be
effected to the particular embodiments by those of
skill in the art without departing from the scope of
the invention, which is defined solely by the claims
appended hereto.What is claimed is: 1. An apparatus
for optimizing variable liquid temperatures within a
beverage machine, said apparatus comprising: a heating
unit for heating a liquid flowing therethrough; a
power supply for activating said heating unit; an
electronic controller for variably controlling an
input power supplied to said heating unit by said
power supply; feedback means for providing sensed data
to said electronic controller; and wherein said input
power is varied by said electronic controller in
response to said sensed data in accordance with a
profile that represents a predetermined heating level.
2. The apparatus as claimed in Claim 1 wherein said
profile is selectable from a group of differing
profiles where each said differing profile relates to
a beverage type. 3. The apparatus as claimed in Claim
2 wherein said beverage type is chosen by a user of 



said beverage machine to thereby determine said
profile used by said electronic controller. 4 . The
apparatus as claimed in Claim 2 wherein said beverage
type is determined by said beverage machine to thereby
determine said profile used by said electronic
controller. 5. The apparatus as claimed in Claim 3
wherein said sensed data includes time of day. 6. The
apparatus as claimed in Claim 5 wherein said sensed
data further includes time from last brewing 7. The
apparatus as claimed in Claim 3 wherein said sensed
data includes fluctuations in supply voltage of said
power supply.8. The apparatus as claimed in Claim 1
wherein said electronic controller also variably
controls a flow rate of said liquid through said
heating unit wherein said flow rate is also varied by
said electronic controller in response to said sensed
data in accordance with said profile that represents
said predetermined heating level at a predetermined
flow rate. 9. The apparatus as claimed in Claim 8
wherein said feedback means includes a flow meter for
providing flow feedback data related to a flow rate of
said liquid through said heating unit, and a
temperature sensor for providing temperature feedback
data related to a heated temperature of said liquid
flowing from said heating unit. 10. The apparatus as
claimed in Claim 1 wherein said feedback means
includes a temperature sensor for providing
temperature feedback data related to a heated
temperature of said liquid flowing from said heating
unit. 11. A method for optimizing variable liquid
temperatures within a beverage machine, said method
comprising: initiating a profile related to a
predetermined beverage type, said profile including a
series of target temperatures; obtaining a temperature
of a heated liquid heated by a heating unit; and
modifying said temperature over a period of time in
accordance with said profile. 12. The method as
claimed in Claim 11 wherein said initiating step is
accomplished by a user of said beverage machine and
said profile is stored by an electronic controller.
13. The method as claimed in Claim 12 wherein said
electronic controller performs said modifying step.14.
The method as claimed in Claim 13 wherein said
modifying step further includes a step of optimizing
said temperature in response to fluctuations in supply
voltage to said heating unit. 15. The method as
claimed in Claim 13 wherein said modifying step
further includes a step of optimizing said temperature
in response to a determination of time of day and time
from last brewing 16. The method as claimed in Claim
13 wherein said modifying step further includes a step
of optimizing said temperature in response to a
determination of time of day and time from last
brewing 17. The method as claimed in Claim 13 wherein
said modifying step further includes a step of
optimizing said temperature in response to a
determination of type of brewing machine. 18. The
method as claimed in Claim 11 wherein said profile
further includes a series of target flow rates and
said method further includes obtaining a flow rate of
said heated liquid, and said modifying step includes
modifying said flow rate over a period of time in
accordance with said profile. 19. The method as
claimed in Claim 18 wherein said modifying step
further includes a step of optimizing said temperature
and said flow rate in response to fluctuations in
supply voltage to said heating unit. 20. The method as
claimed in Claim 18 wherein said modifying step
further includes a step of optimizing said temperature
and said flow rate in response to a determination of
time of day and time from last brewing2 1. The method
as claimed in Claim 18 wherein said modifying step
further includes a step of optimizing said temperature
and said flow rate in response to a determination of
time of day and time from last brewing 22. The method
as claimed in Claim 18 wherein said modifying step
further includes a step of optimizing said temperature
and said flow rate in response to a determination of
type of brewing machine. 23. A profile embodied in an
electronic memory and used for optimizing
characteristics of a soluble component by variable
liquid temperatures within a beverage machine, said
profile comprising: a first temperature for increasing
dissolution of said soluble component to form a
beverage product; a second temperature for brewing
said beverage product via said soluble component, said
second temperature being lower than said first
temperature; and a third temperature for increasing
desirable characteristics of said beverage product,
said third temperature being higher than said second
temperature; and a fourth temperature for evacuating
substantially all residuals of said soluble component,
said fourth temperature being higher than said third
temperature. 24. The profile as claimed in Claim 23
wherein said first, second, and third temperatures
each occur during a predetermined liquid flow rate.
25. The profile as claimed in Claim 24 wherein said
first temperature is 90C, said second temperature is
75C, said third temperature is temperature is 85C, and
said predetermined liquid flow rate is 50 ml per
temperature occurrence. 26. The profile as claimed in
Claim 25 wherein said beverage product is a cappuccino
beverage and said desirable characteristics are foam
generation of said cappuccino beverage.27. The profile
as claimed in Claim 24 wherein said first temperature
is 850C, said second temperature is 700C, said third
temperature is temperature is 800C, and said
predetermined liquid flow rate is 25 ml per
temperature occurrence. 28. The profile as claimed in
Claim 27 wherein said beverage product is an espresso
beverage and said desirable characteristics are crema
generation of said espresso beverage. 29. A profile
embodied in an electronic memory and used for
optimizing characteristics of a soluble component by
variable liquid temperatures within a beverage
machine, said profile comprising: a first temperature
for increasing dissolution of said soluble component
to form a beverage product; and a second temperature
for brewing said beverage product via said soluble
component, said second temperature being lower than
said first temperature. 30. The profile as claimed in
Claim 29 wherein said first temperature is 950C, said
second temperature is 900C, and each said first and
second temperature occur during a predetermined liquid
flow rate of 75 ml per temperature occurrence. 31. The
profile as claimed in Claim 30 wherein said beverage
product is a leaf tea beverage. 


