
USE OF 2-(2-NITRO-4-TRIFLUOROMETHYLBENZOYL)-l,3-
CYCLOHEXANEDIONE IN THE TREATMENT OF PARKINSON'S
DISEASE The present invention relates to, inter alia,
the use of a 4-hydroxyphenylpyruvate dioxygenase
(HPPD) inhibitor in the treatment of neurodegenerative
disease. More specifically, the invention relates to
the use of a HPPD inhibitor in an amount which is
effective to treat Parkinson's disease hi a particular
embodiment the HPPD inhibitor is
2-(2-Nitro-4-Trifluoromethylbenzoyl)-
1,3-Cyclohexanedione (compound 2). Neurodegenerative
diseases affect millions of people worldwide. In
particular, Parkinson's disease is increasing in
prevalence due to increasing lifespan. The disease is
not very well understood, though a key aspect is
oxidative damage, resulting in the loss of
dopaminergic neurones in the substantia nigra region
of the brain and consequential reductions in striatal
dopamine. Once striatal dopamine levels have been
depleted by approximately 80%, symptoms of Parkinson's
become apparent. Such symptoms increase in severity as
more neurones are lost. There are numerous
publications which provide an overview of the disease.
More recent publications provide an overview of
treatments for patients suffering from Parkinson's
disease. Virtually all symptomatic treatment of the
disease involves increasing the brain supply of
dopamine or by systemic administration of dopamine
agonists. Dopamine itself cannot cross the blood-brain
barrier (BBB), and the dominant drug used is levodopa,
the immediate precursor for dopamine, which can
readily cross the BBB. Levodopa treatment has to be
supplemented with other drugs (e.g. carbidopa) that
inhibit the metabolism of levodopa in other parts of
the body - this reduces adverse side-effects and
increases and extends the levodopa concentration in
plasma. Slow-release formulations of levodopa are also
used, but the kinetics of levodopa remain far from
optimal. After a few years of levodopa therapy, during
which time more neurones have been lost in the
patient, the effectiveness of levodopa is reduced
(referred to clinically as "wearing off) and the
therapeutic margin reduces or disappears. Patients
experience Parkinsonian symptoms before their next
dose is due ("off periods"), yet the dose cannot be
increased without causing side-effects, primarily
dyskinesia. These side-effects are to a significant
extent believed to be the result of the fast kinetics
of levodopa, and the pulsatile dopaminergic
stimulation that this causes. Dopamine receptor
agonists are available in the art and more are being
developed, but their potency is limited. Suchagonists
seem to be of use, primarily, in the early stages of
treatment or as adjuncts to levodopa treatment. Other
adjunct therapies to levodopa treatment are also used
and more are being developed. More recent research
into treatments is aimed at identifying ways to detect
the disease before it becomes symptomatic, and to
treat it with "neuroprotectants". If completely
effective, these would prevent further loss of
neurones and so halt disease progression. However
pre-symptomatic detection is proving to be extremely
difficult. For patients who already have symptoms, any
treatment with neuroprotectants would supplement
rather than replace drugs for treating the symptoms.
Also, at present, neuroprotectants so far only result
in, at best, a modest delay in disease progression,
rather than halting the disease. It would therefore be
desirable to provide a pharmaceutical which would
produce a constant elevation of brain dopamine levels
in Parkinson's disease patients. This concept is known
as continuous dopaminergic stimulation. Then,
treatment would be more effective than systemic
levodopa or dopamine agonists and such treatment could
maintain its effectiveness for longer, with fewer
side-effects. The present invention therefore seeks to
provide, inter alia, a pharmaceutical for use in the
treatment of Parkinson's disease which pharmaceutical
overcomes and/or ameliorates the problems mentioned
above. Accordingly the present invention provides,
amongst other things, compositions and methods for
their use to inhibit 4-hydroxyphenylpyruvate
dioxygenase in animals such that an increase in
levodopa and/or dopamine synthesis is achieved.
According to the present invention there is provided
the use of 2-(2-Nitro-4-
Trifluoromethylbenzoyl)-1,3-Cyclohexanedione (compound
2), or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for use in the
treatment of a neurodegenerative disease. The present
invention further provides the use as described above
wherein' said disease is Parkinson's disease. It will
be appreciated that
2-(2-Nitro-4-Trifluoromethylbenzoyl)-l,3-
Cyclohexanedione may exist in one or more tautomeric
forms, one of which is shown in formula (II) (i.e.
compound 2) : and which forms are readily
inter-convertible by ketoenol tautomerism.(Compound 2)
It is to be understood that the invention includes the
use of 2-(2-Nitro-4-
Trifluoromethylbenzoyl)-1,3-Cyclohexanedione in any of
such tautomeric forms or as a mixture thereof.
2-(2-Nitro-4-Trifluoromethylbenzoyl)-l,3-Cyclohexanedi
one is acidic and readily forms salts with a wide
variety of bases. Particularly suitable salts of
2-(2-Nitro-4-Trifluoromethylbenzoyl)-l,3-
Cyclohexanedione suitable for use as active
ingredients in pharmaceutical compositions according
to the invention include, for example,
pharmaceutically acceptable baseaddition salts, for
example, alkali metal (such as potassium or sodium),
alkaline earth metal (such as calcium or magnesium)
and ammonium salts, and salts with organic bases
giving physiologically acceptable cations (such as
salts with methylamine, dimethylamine, trimethylamine,
piperidine and morpholme).
2-(2-Nitro-4-Trifluoromethylbenzoyl)-l,3-Cyclohexanedi
one may be obtained by conventional procedures of
organic chemistry already known for the production of
structurally analogous materials. Thus, for example,
2-(2-Nitro-4-Trifluoromethylbenzoyl)-l,3-Cyclohexanedi
one may be conveniently obtained by reaction of
2-nitro-4-trifluoromethylbenzoyl chloride with
cyclohexane-l,3-dione in the presence of acetone
cyanhydrin and a suitable base such as triethylamine.
The starting 2-nitro-4-trifluoromethylbenzoyl chloride
may itself be obtained from the corresponding benzoic
acid, for example by reaction with thionyl chloride or
oxalyl chloride as is described in Reagents for
Organic Synthesis, (J Wiley and Sons, 1967; editors:
Fieser L. F. and Fieser M.; VoI 1, pp. 767-769) and is
generally used without special purification.Similarly,
2-nitro-4-trifluroromethylbenzoic acid may be
obtained, for example, as described by Haupstein et
al. in J. Amer. Chem. Soc, 1954, 76, 1051, or by one
of the general methods well known to the skilled
person. The present invention still further provides
the use as described above wherein the medicament
comprises compound 2 or a pharmaceutically acceptable
salt thereof and a further compound which is also
capable of inhibiting 4-hydroxyphenylpyruvate
dioxygenase (HPPD) in an animal. The present invention
still further provides the use as described above
wherein said medicament comprises a dopamine agonist.
The present invention still further provides the use
as described above wherein said medicament comprises
levodopa and a decarboxylase inhibitor. In a further
aspect of the invention there is provided a kit
comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
dopamine agonist and a means for the delivery thereof
to an animal. In a still further aspect of the
invention there is provided a kit comprising a
pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of levodopa and a
means for the delivery thereof to an animal. In a
still further aspect of the invention there is
provided a kit comprising a pharmaceutically effective
amount of compound 2 or a pharmaceutically acceptable
salt thereof and a pharmaceutically effective amount
of levodopa and a decarboxylase inhibitor and a means
for the delivery thereof to an animal. In a still
further aspect of the invention there is provided a
kit comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
catechol-O-methyl transferase inhibitor and a means
for the delivery thereof to an animal. In a still
further aspect of the invention there is provided a
kit comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
monoamine oxidase inhibitor and a means for the
delivery thereof to an animal. In a still further
aspect of the invention there is provided a kit
comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable
saltthereof and a pharmaceutically effective amount of
a further compound which is also capable of inhibiting
HPPD in an animal and a means for the delivery thereof
to an animal. In a still further aspect of the
invention there is provided a pharmaceutical 



composition comprising as an active ingredient
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
further compound which is also capable of inhibiting
HPPD in an animal optionally together with a
pharmaceutically acceptable diluent or carrier. In a
still further aspect of the invention there is
provided a pharmaceutical composition comprising a
pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of a dopamine
agonist optionally together with a pharmaceutically
acceptable diluent or carrier. In a still further
aspect of the invention there is provided a
pharmaceutical composition comprising a
pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of levodopa
optionally together with a pharmaceutically acceptable
diluent or carrier. In a still further aspect of the
invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective
amount of compound 2 or a pharmaceutically acceptable
salt thereof and a pharmaceutically effective amount
of levodopa and a decarboxylase inhibitor optionally
together with a pharmaceutically acceptable diluent or
carrier. In a still further aspect of the invention
there is provided a pharmaceutical composition
comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
catechol-O-methyl transferase inhibitor optionally
together with a pharmaceutically acceptable diluent or
carrier. In a still further aspect of the invention
there is provided a pharmaceutical composition
comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of a
monoamine oxidase inhibitor optionally together with a
pharmaceutically acceptable diluent or carrier.In a
still further aspect of the invention there is
provided a pharmaceutical composition comprising a
pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of a decarboxylase
inhibitor optionally together with a pharmaceutically
acceptable diluent or carrier. hi a still further
aspect of the invention there is provided a
pharmaceutical composition comprising a
pharmaceutically effective amount of compound 2 or a
pharmaceutically acceptable salt thereof and a
pharmaceutically effective amount of a neuroprotectant
optionally together with a pharmaceutically acceptable
diluent or carrier. In a still further aspect of the
invention there is provided a pharmaceutical
composition comprising a pharmaceutically effective
amount of compound 2 or a pharmaceutically acceptable
salt thereof and a pharmaceutically effective amount
of an adenosine (A2a) receptor antagonist optionally
together with a pharmaceutically acceptable diluent or
carrier. In a still further aspect of the invention
there is provided a pharmaceutical composition
comprising a pharmaceutically effective amount of
compound 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically effective amount of
istradefylline optionally together with a
pharmaceutically acceptable diluent or carrier. The
invention still further provides a pharmaceutical
composition as described above which is in a form
suitable for oral or parenteral administration. In a
particular embodiment, said pharmaceutical composition
is in palatable form suitable for oral administration
selected from the group consisting of: tablets;
lozenges; hard capsules; aqueous suspensions; oily
suspensions; emulsions; dispersible powders;
dispersible granules; syrups and elixirs. hi a further
embodiment said pharmaceutical composition is intended
for oral use and is in the form of hard or soft
gelatin capsules. hi a still further embodiment said
pharmaceutical composition is in a form suitable for
parenteral administration. In a still further aspect
of the invention there is provided a method of
treating and/or preventing a neurodegenerative disease
comprising administering to an animal a
pharmaceutically effective amount of compound 2 or a
composition as described above. The invention further
provides a method as described above wherein said
disease is treated.The invention still further
provides a method as described above wherein said
animal is a human being. The invention still further
provides a method as described above wherein said
neurodegenerative disease is Parkinson's disease. In a
further aspect of the invention there is provided the
use of a compound capable of inhibiting
4-hydroxyphenylpyruvate dioxygenase (HPPD) in an
animal in the manufacture of a medicament for use in
the treatment and/or prevention of a neurodegenerative
disease. In a further aspect of the invention there is
provided the use of a precursor compound in the
manufacture of a medicament for use in the treatment
and/or prevention of a neurodegenerative disease. In a
particular embodiment said disease is Parkinson's
disease. HPPD inhibitors that are applicable to the
present invention include compounds of formula I (the
term formula I may be interchanged with compound 1):
(I) (Compound 1) wherein; T is Ti Wherein: G is C or N
wherein when G is N then only one of E and R are
present; D is hydrogen or R3; E is hydrogen or R4; or
D and E together are C2-C3alkylene which can be mono-
or poly-substituted by R6; A is C -C2alkylene which
can be mono- or poly-substituted by R ; or A may
additionally be carbonyl, oxygen or -N-R7- when D and
E are other than C2-C3alkylene;R1, R2, R3, R4, R5 and
R6 are each independently of the others hydrogen,
Ci-C4alkyl, phenyl, d-C 4alkoxy, halogen, hydroxy,
cyano, hydroxycarbonyl or C1- C4alkoxycarbonyl; or R
and R4 together form a C2-C4alkylene chain which can
be interrupted by oxygen and/or carbonyl and/or
sulfur, with the proviso that the oxygen and sulfur
atoms are separated by at least one methylene group;
R7 is C1-C4alkyl, alkoxycarbonyl or
C1-C4alkylcarbonyl; R036 is hydroxy, 0 M+, wherein M+
is an alkali metal cation or ammonium cation, halogen,
d-C alkylsulfonyloxy, amino, C1-C4alkylthio, C -C
alkylsulfinyl, C1- C12alkylsulfonyl, d-C
haloalkylthio, CrC haloalkylsulfinyl,
Q-Cuhaloalkylsulfonyl, d-C alkoxy-CrCealkylthio, C C
alkoxy-d-Cealkylsulfmyl, d-Cealkoxy-Ci-
C6alkylsulfonyl, C3-C12alkenylthio,
C3-C12alkenylsulfinyl, C3-C12alkenylsulfonyl, C3-
C12alkynylthio, C3-C12alkynylsulfinyl,
C3-C12alkynylsulfonyl, d-C 4alkoxycarbonyl-d-
C4alkylthio, C1-C4alkoxycarbonyl-C 1-C4alkylsulfinyl,
C1-C4alkoxycarbonyl-C 1- C4alkylsulfonyl,
(C1-C4alkoxy) 2P(O)O, C1-C4alkyl-(C 1-C4alkoxy)P(O)O,
H(C1- C4alkoxy)P(O)O, Ro37Ro38N, R039R04ONNH, Ro4
1Ro42NC(0)0-, Ro43Ro44NC(O)NH-, C1-
dsalkylcarbonyloxy, C2-C18alkenylcarbonyloxy,
C2-C18alkynylcarbonyloxy, C3- C6cycloalkylcarbonyloxy,
d-Cnalkoxycarbonyloxy, d-C 12alkylthiocarbonyloxy or
d-Cisalkylthiocarbamoyl, wherein the alkyl, alkenyl
and alkynyl groups can be substituted by halogen, d-C
alkoxy, d-C 6alkylthio, d-C 6alkylsulfinyl, d-C
6alkylsulfonyl or by cyano; or R036 is phenoxy,
phenylthio, phenylsulfinyl, phenylsulfonyl,
phenylsulfonylamino, phenylsulfonyloxy, benzoyloxy or
benzoyl-CrC 6alkoxy, wherein the phenyl groups can in
turn be substituted one or more times by halogen,
nitro, cyano, C1-C4alkyl, Cj- C4haloalkyl, d-C 4alkoxy
and/or CrC^aloalkoxy, or R036 is a group Het07-thio,
Hetos-sulfinyl, Hetog-sulfonyl, Het010-(CO)O or Hetop-
N(R047); wherein Heto7, Hetos, Heto9, Hetolo and Het
011 are each independently of the others a five- to
tenmembered monocyclic or annellated bicyclic ring
system which may be aromatic or partially saturated
and may contain from 1 to 4 hetero atoms selected from
nitrogen, oxygen and sulfur, and each ring system may
contain not more than two oxygen atoms and not more
than two sulfur atoms, and the ring system itself can
be substituted by C1- Qalkyl, d-C haloalkyl, d-C
6alkoxy, Ci-C 6haloalkoxy, Ci-C 6alkylthio,
CiC6alkylsulfmyl, Ci-C alkylsulfonyl, di(C
1-C4alkyl)aminosulfonyl, di(C 1-C4alkyl)amino,
halogen, cyano, nitro or by phenyl, and the
substituents on the nitrogen atom in the heterocyclic
ring are other than halogen; Ro37, Rq38, Ro39 Ro4o, R0
I, Ro42, R043, Ro44 and R047 are each independently of
the others hydrogen or Q-C 6alkyl; or R037 and R038
together or R039 and R04O together or R 41 and R042
together or R043 and R 44 together are pyrrolidino,
piperidino, morpholino or thiomorpholino, which can be
monoor poly-substituted by methyl groups; 



or T is T2 wherein R34 is hydrogen, d-C 4alkyl, d-C
4haloalkyl, C3-C6cycloalkyl, C2-C4alkenyl, C2-
C4alkynyl or benzyl, it being possible for the phenyl
group to be substituted one or more times by d-C
6alkyl, Q-C haloalkyl, C1-QaIkOXy, d-C 6haloalkoxy,
halogen, cyano, hydroxy and/or nitro; R35 is hydrogen,
d-C 4alkyl, d-C 4haloalkyl, C3-C6cycloalkyl,
C3-C4alkenyl, C3- C4alkynyl or benzyl, it being
possible for the phenyl group to be substituted one or
more times by d-C 6alkyl, d-C 6haloalkyl, C1-QaIkOXy,
d-C 6haloalkoxy, halogen, cyano, hydroxy and/or nitro;
R36 is hydroxy, 0 M+, wherein M+ is an alkali metal
cation or ammonium cation, halogen, Cj-Ci
2alkylsulfonyloxy, amino, Ci-C 4alkylthio, Q-C
palkylsulfinyl, Ci- C12alkylsulfonyl,
d-C^haloalkylthio, d-C^haloalkylsulfinyl, CrC
12haloalkylsulfonyl, d-Cealkoxy-CrCealkylthio, d-C
6alkoxy-d-C 6alkylsulfmyl, Ci-Cealkoxy-d-
C6ahcylsulfonyl, C3-C12alkenylthio,
C3-C12alkenylsulflnyl, C3-C12alkenylsulfonyl, C3-
C12alkynylthio, C3-C12alkynylsulfinyl,
C3-C12alkynylsulfonyl, d-C 4alkoxycarbonyl-d-
C4alkylthio, Ci-C 4alkoxycarbonyl-Ci-C 4alkylsulfinyl,
C]-C 4alkoxycarbonyl-Ci- C4alkylsulfonyl, (Ci-C
4alkoxy) 2P(O)O, Ci-C 4alkyl-(d-C 4alkoxy)P(O)O, H(C
1-C4alkoxy)P(O)O, R37R38N, R39R40NNH, R4 1R42NC(O)O-,
R43R44NC(O)NH-, d-C 18alkylcarbonyloxy, C2-Ci
8alkenylcarbonyloxy, C2-Ci 8alkynylcarbonyloxy, C3-C6-
cycloalkylcarbonyloxy, d-C alkoxycarbonyloxy, d-C
alkylthiocarbonyloxy or Cr C]2alkylthiocarbamoyl,
wherein the alkyl, alkenyl and alkynyl groups can b e
substituted by halogen, d-C 6alkoxy, d-C 6alkylthio,
d-C 6alkylsulfmyl, d-C 6alkylsulfonyl or by cyano; or
R36 is phenoxy, phenylthio, phenylsulfinyl,
phenylsulfonyl, phenylsulfonylamino,
phenylsulfonyloxy, benzoyloxy or benzoyl-d-C 6alkoxy,
it being possible for the phenyl groups in turn to b e
substituted one or more times by halogen, nitro,
cyano, d-C 4alkyl, d-C 4haloalkyl, C1-QaIkOXy and/or
d-C 4haloalkoxy, or R36 is a group Het 7-thio, Het
8-sulf nyl, Het 9-sulfonyl, Het 10-(CO)O or He 11-N(R
47); wherein Het 7, Hetg, Hetc>, Het 10 and Het p are
each independently of the others a five- to
tenmembered monocyclic or annellated bicyclic ring
system which may b e aromatic or partially saturated
and may contain from 1 to 4 hetero atoms selected from
nitrogen, oxygen and sulfur, and each ring system may
contain not more than two oxygen atoms and not more
than two sulfur atoms, and the ring system itself can
be substituted by C1- C6alkyl, Ci-C 6haloalkyl, Ci-C
6alkoxy, d-C haloalkoxy, d-C 6alkylthio, Ci-
C6alkylsulfmyl, Ci-C 6alkylsulfonyl, di(C
1-C4alkyl)aminosulfonyl, di(d-C 4alkyl)amino, halogen,
cyano, nitro or by phenyl, and the substituents on the
nitrogen atom in the heterocyclic ring are other than
halogen; R37, R38, R39, Rio, Rn, R42, R4 , R t4 and
R47 are each independently of the others hydrogen or
d-C 6alkyl; or R37 and R38 together or R39 and R40
together or R 1 and R42 together or R43 and R44
together are pyrrolidino, piperidino, morpholino or
thiomorpholino, which can be monoor poly-substituted
by methyl groups; or T is T3 (T3) ;wherein R49 is
C1-C4EIlCyI, CrC^aloalkyl, C3-C6cycloalkyl or
halo-substituted CrC cycloalkyl; Zoi is a chemical
bond, S, SO or SO2; or -CO 2- R50 is hydrogen or
Q-C^lkylene which can be substituted by the following
substituents: halogen, hydroxy, CrC 6alkoxy,
C2-C6alkenyl, C2-C6alkynyl, C3-C6cycloalkyl, C1- C
alkoxy-CrC alkoxy, CrC alkoxy-Ci-Cealkoxy-Q-Cealkoxy,
(3-oxetanyl)-oxy, C1- C6alkyl-substituted
(3-oxetanyl)-oxy, benzylthio, benzylsulfinyl,
benzylsulfonyl, phenyl, phenoxy, phenylthio,
phenylsulfinyl or phenylsulfonyl, it being possible
for the phenyland benzyl-containing groups in turn to
be substituted by one or more d-C alkyl, C1-
C6haloalkyl, d-C 6alkoxy, Ci-C haloalkoxy, halogen,
cyano, hydroxy and/or nitro groups; or R50 is phenyl,
it being possible for the phenyl-containing group in
turn to b e substituted by one or more Q-C alkyl, Ci-C
6haloalkyl, Ci-C 6alkoxy, Ci-C 6haloalkoxy, halogen,
cyano, hydroxy and/or nitro groups, or R50 is
C3-C6cycloalkyl, Q-Qalkoxy- or CrC alkyl-substituted
C3-C6cycloalkyl, 3- oxetanyl or Q-Cealkyl-substituted
3-oxetanyl; or T is T4 wherein R045 is Ci-C alkyl, Q-C
haloalkyl, C3-C6cycloalkyl or halo-substituted
C3-C6cycloalkyl; and their pharmaceutically acceptable
salts, isomers and enantiomers. The compounds of
formula I also include the salts which such compounds
are able to form with amines, alkali metal and
alkaline earth metal bases or quaternary ammonium
bases. Among the alkali metal and alkaline earth metal
hydroxides as salt formers, special mention should b e
made of the hydroxides of lithium, sodium, potassium,
magnesium and calcium, but especially the hydroxides
of sodium and potassium. Examples of amines suitable
for ammonium salt formation include ammonia as well as
primary, secondary and tertiary Ci-Cisalkylamines,
Q-Qhydroxyalkylaminesand C2-C4alkoxyalkylamines, for
example methylaraine, ethylamine, n-propylamine,
isopropylamine, the four butylamine isomers,
n-amylamine, isoamylamine, hexylamine, heptylamine,
octylamine, nonylamine, decylamine, pentadecylamine,
hexadecylamine, heptadecylamine, octadecylamine,
methylethylamine, methylisopropylamine,
methylhexylamine, methylnonylamine,
methylpentadecylamine, methyloctadecylamine,
ethylbutylamine, ethylheptylamine, ethyloctylamine,
hexylheptylamine, hexyloctylamine, dimethylamine,
diethylamine, di-n-propylamine, diisopropylamine, din-
butylamine, di-n-amylamine, diisoarnylamine,
dihexylamine, diheptylamine, dioctylamine,
ethanolamine, n-propanolamine, isopropanolamine,
N,N-diethanolamine, N-ethylpropanolamine,
N-butylethanolamine, allylamine, n-butenyl-2-amine,
n-pentenyl- 2-amine, 2,3-dimethylbutenyl-2-amine,
dibutenyl-2-amine, n-hexenyl-2-amine,
propylenediamine, trimethylamine, triethylamine,
tri-n-propylamine, triisopropylamine,
tri-n-butylamine, triisobutylamine,
tri-sec-butylamine, tri-n-amylamine, methoxyethylamine
and ethoxyethylamine; heterocyclic amines, for example
pyridine, quinoline, isoquinoline, morpholine,
piperidine, pyrrolidine, indoline, quinuclidine and
azepine; primary arylamines, for example anilines,
methoxyanilines, ethoxyanilines, o-, m- and
p-toluidines, phenylenediamines, benzidines,
naphthylamines and o-, m- and pchloroanilines; but
especially triethylamine, isopropylamine and
diisopropylamine. Because the compounds of formula I
wherein T is T1 are preferably in enolised forms or in
the form of salts, formula I also includes the
enolised forms of formulae Ia, Ib Ic and Id whereinM
is hydrogen or a metal ion or an ammonium ion. (Ia)
(Ib) (Ic) (Id) Since compounds of formula I may also
contain asymmetric carbon atoms, for example in the
case of the carbon atom carrying R1, D and A, all
stereoisomer^ forms are also included. The organic
substituent Q may be an inert substituent of any
desired structure, provided that the compounds of
formula I retain their action as HPPD inhibitors
inanimals. Such tests of these compounds may be
carried out in accordance with the experimental
methods described herein. Q is preferably a mono- or
poly-substituted phenyl, pyridyl or heteroaryl group,
especially 2-benzoyl, 2-isonicotinoyl and 2-nicotinoyl
derivatives, the substitution pattern of those groups
being freely selectable provided that the compounds of
formula I retain their action as HPPD inhibitors in
animals. In a particular embodiment said HPPD
inhibitors are compounds of formula I wherein wherein
A1 or A2 are independently selected from methine,
C(Ra1) or N(O)P; (wherein preferably at least one OfA1
or A2 is methine p is 0 or 1; Ra1 is hydrogen,
C1-QaIlCyI, hydroxy, CrC alkoxy, CrC 6haloalkoxy,
C3-C6alkenyloxy, C3-C6haloalkenyloxy, C3-C6alkynyloxy,
C1-C4alkylcarbonyloxy, C1-C4alkylsulfonyloxy,
tosyloxy, C1-C4alkylthio, C1-C4alkylsulfinyl,
Q^alkylsulfonyl, CrQalkylamino, di- Ci-C4alkylamino,
C1-C4alkoxycarbonyl, Ci-C4haloalkyl, formyl, cyano,
halogen, phenyl or phenoxy; it being possible for
phenyl in turn to be substituted by Ci-C3alkyl, C -
C3haloalkyl, d-C 3alkoxy, C;i-C3haloalkoxy, halogen,
cyano or by nitro; or Ra1 is a three- to ten-membered
monocyclic ring system or, together with Ra2 or Ra ,
annellated mono- or bi-cyclic ring system which may be
interrupted by oxygen, sulfur, SO, SO2, NRa6, carbonyl
and/or by =NORa7, the ring system, unless it is
annellated, being bonded to the carbon atom of the
substituent A directly or by way of a Cr C4alkylene,
-CH=CH-, -OC-, -CH2O-, -CH2N(C1-C4alkyl)-, -CH2S-,
-CH2SO- or - CH SO2- group, and the ring system may
contain not more than two oxygen atoms and not more
than two sulfur atoms, and the ring system can itself
be mono-, di- or trisubstituted 



by Ci-C6alkyl, Ci-C haloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, C2- C alkynyl, C2-C6haloalkynyl,
Ci-C6alkoxy, Ci-C6haloalkoxy, C3-C6alkenyloxy,
C3-C6alkynyloxy, C C alkylthio, Ci-C6haloalkylthio,
C3-C6alkenylthio, C3-C6haloalkenylthio,
C3-C6alkynylthio, C1-C4alkoxy-C1-C2alkylthio, Ci-C
4alkylcarbonyl- Ci-C2alkylthio,
Ci-C4alkoxycarbonyl-Ci-C 2alkylthio,
cyano-Q^alkylthio, Cj- C6alkylsulfmyl, Ci-C
6haloalkylsulfmyl, Ci-C6alkylsulfonyl, Ci-C
6haloalkylsulfonyl, aminosulfonyl,
C1-C2alkylaminosulfonyl, di(C1-C2alkyl)aminosulfonyl,
Ii(C1- C4alkyl)amino, halogen, cyano, nitro, phenyl
and/or benzylthio, it being possible for phenyl and
benzylthio in turn to be substituted on the phenyl
ring by C -Csalkyl, C1- Cshaloalkyl, Ci-C3alkoxy,
Ci-Cahaloalkoxy, halogen, cyano or by nitro, and
substituents on the nitrogen atom in the heterocyclic
ring are other than halogen; or Ra1 is the group - X
-X7 or the group -X6-X5-X7; wherein X is a
Ci-C6alkylene, C3-C6alkenylene or C3-C6alkynylene
chain which can be mono- or poly-substituted by
halogen and/or by X8, the unsaturated bonds of the
chain not being bonded directly to the substituent X ;
X8 is hydroxy, d-C alkoxy, C3-C6cycloalkyloxy,
Q-Cealkoxy-Ci-C alkoxy, Ci- Cealkoxy-CrCealkoxy-CrC
alkoxy or C1-C2alkylsulfonyloxy; X5 is oxygen,
-O(CO)-, -(CO)O-, -0(CO)O-, -N(C1-C4alkyl)-O-, -O-N(C
1-C4alkyl)-, thio, sulfmyl, sulfonyl,
-SO2N(C1-C4alkyl)-, -N(Ci-C 4alkoxy)SO2-,
-N(C1-QaIlCyI)SO2-, -N(C 1-C2alkoxy-C 1-C2alkyl)SO2-
or -N(C C4alkyl)-; Ra6 is hydrogen, Q-C^alkyl,
C1-C4alkylthio-C1-C4carbonyl, C1-C4alkylsulfinyl-C 1-
C4carbonyl, C1-C4alkylsulfonyl-C 1-C4carbonyl,
Ci-C4alkoxycarbonyl, C1- C4alkylcarbonyl,
phenylcarbonyl or phenyl, it being possible for the
phenyl groups in turn to be substituted by Ci-C
4alkyl, Ci-C4haloalkyl, Q-dalkoxy, d-Gjhaloalkoxy, C1-
C4alkylcarbonyl, C1-C4alkoxycarbonyl, Q-Qalkylamino,
di-C 1-C4ahcylamino, C]- C4alkyl-S-, C1-C4alkyl-SO-,
d-Qalkyl-802, C1-C4alkyl-S(O)2O, C1-C4haloalkyl-S-,
Ci- C4haloalkyl-SO, C1-C4haloalkyl-SO 2,
C1-C4haloalkyl-S(0) 20 , C1-C4alkyl-S(O)2NH, C1-
C4alkyl-S(O)2N(C 1-C4alkyl), halogen, nitro or by
cyano; Ra7 is d-C 4alkyl; Ra2 is hydrogen, Ci-C alkyl,
CrC 6haloalkyl, C2-C6alkenyl, C2-C6haloalkenyl, vinyl
substituted by C1-C2alkoxycarbonyl or by phenyl,
C2-C6alkynyl, C2-C6haloalkynyl, ethynyl substituted by
trimethylsilyl, hydroxy, Ci-C2alkoxy,
C1-C2ahcoxycarbonyl or by phenyl, C3-C6allenyl,
C3-C6cycloalkyl, halo-substituted C3-C6cycloalkyl,
Ci-C alkoxy, C3-C6alkenyloxy, C3-C6alkynyloxy,
Ci-Cghaloalkoxy, C3-C6haloalkenyloxy, cyano-Ci-
C4alkoxy, Ci-C4alkoxy-Ci-C4alkoxy, Ci-C4alkylthio-Ci-C
4alkoxy, Ci-C4alkylsulfmylCi-C 4alkoxy,
C1-C4alkylsulfonyl-C 1-C4alkoxy, Ci-C
4alkoxycarbonyl-Ci-C 4alkoxy, "C1- C6alkylthio, d-C
6alkylsulfmyl, Q-Cealkylsulfonyl, Ci-C 6haloalkylthio,
C1- C6haloalkylsulf nyl, d-C haloalkylsulfonyl, Ci-C
4alkoxycarbonyl-Cj-C 4alkylthio, Cj-
C4alkoxycarbonyl-C 1-C4alkylsulfinyl,
C1-C4alkoxycarbonyl-C 1-C4alkylsulfonyl, benzyl- S-,
benzyl-SO-, benzyl-SO 2-, d-C alkylamino, di-C
2-C6alkylamino, d-C alkylaminosulfonyl, di(C
1-C6alkylamino)sulfonyl, benzyloxy, benzyl, phenyl,
phenoxy, phenylthio, phenylsulf nyl or phenylsulfonyl,
it being possible for the phenyl-containing groups in
turn to be substituted by Ci-C 3alkyl, d-Cshaloalkyl,
C[-C 3alkoxy, d-Cshaloalkoxy, halogen, cyano or by
nitro, or Ra2 is OS-C 1-C4alkyl, OSO-C 1-C4BUCyI, OSO
2-C1-C4alkyl, OS-C r C4haloalkyl, OSO-d-C 4haloalkyl,
OSO 2-CrC 4haloalkyl, N(C 1-C4alkyl)-S-C 1- C4alkyl,
N(C 1-C4alkyl)-SO-C 1-C4alkyl, N(C 1-C4alkyl)-SO
2-C1-C4alkyl, cyano, carbamoyl, CrC 4alkoxycarbonyl,
formyl, halogen, rhodano, amino, hydroxy-C 1-C4alkyl,
Ci-C 4alkoxy-C 1-C4alkyl, Cr C4alkyl-S-Cj-C 4alkyl,
C1-C4alkyl-SO-C 1-C4alkyl, C1- C4alkyl-SO
2-C1-C4alkyl, cyano-CrC 4alkyl,
C1-C6alkylcarbonyloxy-C 1-C4alkyl, C1-
C4alkoxycarbonyl-d-C 4alkyl, C1-C4alkoxycarboriyloxy-C
1-C4alkyl, d-C 4rhodano-d- C4alkyl, benzoyloxy-C
1-C4aUcyl, C2-C6qxiranyl, Ci-C 4alkylamino-C
1-C4alkyl, di(d- C4alkyl)amino-C 1-C4alkyl,
C1-C12alkylthiocarbonyl-C 1-C4alkyl or formyl-d-C
4alkyl, or Ra2 is a five- to ten-membered monocyclic
or annellated bicyclic ring system which may be
aromatic or partially saturated and may contain from 1
to 4 hetero atoms selected from nitrogen, oxygen and
sulfur, the ring system being bonded to the pyridine
ring b y way of a d-C 4alkylene, -CH=CH-, -C C-, -CH
2O-, -CH 2N(C j-Qalkyl)-, -CH 2SO- or -CH 2SO2- group,
and each ring system may contain not more than two
oxygen atoms and not more than two sulfur atoms, and
the ring system itself can b e mono-, di- or
tri-substituted by d-C 6alkyl, d-C 6haloalkyl,
C3-C6alkenyl, C3-C6haloalkenyl, C3-C6alkynyl, C3-
C6haloalkynyl, C1-C6EIkOXy, d-C 6haloalkoxy,
C3-C6alkenyloxy, C3-C6alkynyloxy, mercapto, d-C
6alkylthio, d-C 6haloalkylthio, C3-C6alkenylthio,
C3-C6haloalkenylthio, C3-C6alkynylthio,
C2-C5alkoxyalkylthio, Ca-Csacetylalkylthio, C3-
C6alkoxycarbonylalkylthio, C2-C4cyanoalkylthio, CrC
6alkylsulfinyl, Cj-C 6- haloalkylsulfinyl, d-C
6alkylsulfonyl, C Cdhaloalkylsulfonyl, aminosulfonyl,
C1-C2alkylaminosulfonyl, di(d-C 2alkyl)aminosulfonyl,
di(Ci-C 4alkyl)amino, halogen, cyano, nitro, phenyl
and/or by benzylthio, it being possible for phenyl and
benzylthio in turn to b e substituted on the phenyl
ring by d-C 3alkyl, Ci-C 3haloalkyl, d-C 3alkoxy,
C1-C3haloalkoxy, halogen, cyano or by nitro, and
substituents on the nitrogen atom in the heterocyclic
ring are other than halogen; OrRa2 is the group -
X1-X3 or the group -X -Xi-X ; wherein X2 is a
CrQalkylene, C3-C6alkenylene or C3-C6alkynylene chain
which can be mono- or poly-substituted by halogen or
by X4, the unsaturated bonds of the chain not being
bonded directly to the substituent X1; X is hydroxy,
Q-C alkoxy, C3-C6cycloalkyloxy, CrC alkoxy-CrC alkoxy,
C1- Cealkoxy-CrCealkoxy-Cj-Csalkoxy or
Ci-C2alkylsulfonyloxy; X1 is oxygen, -O(CO)-, -(CO)O-,
-0(CO)O-, -N(C1-C4alkyl)-O-, -O-N(Cr C4alkyl)-, thio,
sulfmyl, sulfonyl, -SO2N(C1-C4alkyl)-,
-N(C1-C4alkyl)SO2-, -N(C1-C2alkoxy-C1- C2alkyl)SO2- or
-N(C C4alkyl)-; X3 and X7 are each independently of
the other a Q-Csalkyl, C3-C6alkenyl or C3- C6alkynyl
group which is mono- or poly-substituted by the
following substituents: halogen, hydroxy, amino,
formyl, nitro, cyano, mercapto, carbamoyl, Q-C alkoxy,
C1- C6alkoxycarbonyl, C2~C6alkenyl, C2-C6haloalkenyl,
C2-C6alkynyl, C2-C6haloalkynyl, C3- C6cycloalkyl,
halo-substituted C3-C6cycloalkyl, C3-C6alkenyloxy,
C3-C6alkynyloxy, C1- C6haloalkoxy,
C3-C6haloalkenyloxy, cyano-Q-Cealkoxy,
Ci-Cealkoxy-Ci-Qalkoxy, C1- C alkoxy-Ci-C
alkoxy-d-Cealkoxy, CrCealkylthio-CrCgalkoxy,
d-Cealkylsulfinyl-Ci- C alkoxy, d-C alkylsulfonyl-Ci-C
alkoxy, CrQalkoxycarbonyl-CrC alkoxy, C1-
C6alkoxycarbonyl, d-C alkylcarbonyl, d-C alkylthio,
CrQalkylsulfinyl, C1-C6- alkylsulfonyl,
Q-Cehaloalkylthio, CrC 6haloalkylsulfinyl,
d-Qhaloalkylsulfonyl, oxiranyl, which can in turn be
substituted by d-C 6alkyl, (3-oxetanyl)-oxy, which can
in turn be substituted by C -C alkyl, benzylthio,
benzylsulfinyl, benzylsulfonyl, C -Cealkylamino,
di(Ci-C6alkyl)amino, Ci-C4alkyl-S(O)2O
C1-C4alkyl-N(C1-C4alkyl)SO2-, rhodano, phenyl,
phenoxy, phenylthio, phenylsulfmyl and/or
phenylsulfonyl; it being possible for the phenyl- or
benzyl-containing groups in turn to be substituted by
one or more d-C 6alkyl, Q-Qhaloalkyl, C1-QaIkOXy, Q-C
haloalkoxy, halogen, cyano, hydroxy and/or nitro
groups, or X3 and X7 are each independently of the
other phenyl which can be substituted one or more
times by Ci-C6alkyl, CrQhaloalkyl, Q-C alkoxy, Ci-C
haloalkoxy, halogen, cyano, hydroxy and/or nitro; or
X3 and X7 are each independently of the other
C3-C6cycloalkyl, d-C alkoxy- or Ci-
C6alkyl-substituted C3-C6cycloalkyl, 3-oxetanyl or
Ci-C6alkyl-substituted 3-oxetanyl;or X3 and X7 are
each independently of the other a five- to
ten-membered monocyclic or annellated bicyclic ring
system which may be aromatic or saturated or partially
saturated and may contain from 1 to 4 hetero atoms
selected from nitrogen, oxygen and sulfur, the ring
system being bonded to the substituent X1 or X
directly or by way of a C1- C4alkylene,
C2-C4alkenyl-C1-C4alkylene,
C2-C4alkynyl-C1-C4alkylene, -N(Cr C4alkyl)- -G
alkylene, -SO-C1-C4alkylene or -SO2-C1-C4alkylene
group, and each ring system may contain not more than
two oxygen atoms and not more than two sulfur atoms,
and the ring system can itself be mono-, di- or
tri-substituted by d-C 6alkyl, d-C 6haloalkyl,
C2-C6alkenyl, C2-C6haloalkenyl, C2-C6alkynyl,
C2-C6haloalkynyl, d-C 6alkoxy, hydroxy, d-C
6haloalkoxy, C3-Cgalkenyloxy, C3-C6alkynyloxy,
mercapto, d-C dalkylthio, C1- C6haloalkylthio,
C3-C6alkenylthio, C3-C6haloalkenylthio,
C3-C6alkynylthio, C2- C alkoxyalkylthio,
C3-C5acetylalkylthio, Cs-C alkoxycarbonylalkylthio, C
-C4- cyanoalkylthio, Ci-C alkylsulfinyl,
d-Cghaloalkylsulfinyl, Ci-C alkylsulfonyl, C1-
C6haloalkylsulfonyl, aminosulfonyl,
C1-C2alkylaminosulfonyl, di(d-C 2alkyl)-
aminosulfonyl, di(C1-C4alkyl)amino, halogen, cyano,
nitro, phenyl and/or by benzylthio, it being possible
for phenyl and benzylthio in turn to be substituted on
the phenyl ring by d-C 3alkyl, d-C 3haloalkyl, d-C
3alkoxy, Ci-C3haloalkoxy, halogen, cyano or by nitro,
and the substituents on the nitrogen atom in the
heterocyclic ring are other than halogen; Ra3 is
hydrogen, d-C 6alkyl, d-C 6haloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, C2- C alkynyl, C2-C6haloalkynyl,
C3-C6cycloalkyl, d-C 6alkoxy, d-C 6haloalkoxy, C1-
C6alkylthio, d-Cealkylsulfmyl, CrC 6alkylsulfonyl, Cr
C6haloalkylthio, C1- ' C6haloalkylsulfmyl,
Ci-C6haloalkylsulfonyl, d-C 6alkylamino, di-d-C
alkylamino, C1- Cealkylaminosulfonyl,
di-C2-C6alkylaminosulfonyl, phenyl, phenylthio,
phenylsulfinyl, phenylsulfonyl or phenoxy, it being
possible for phenyl in turn to be substituted by C1-
C3alkyl, d-C 3haloalkyl, Cj-C3alkoxy, CrCshaloalkoxy,
halogen, cyano or by nitro, or Ra3 is
-N(C1-C4alkyl)-S-C1-C4alkyl, -N(d-C 4alkyl)-SO-C
C4alkyl, -N(C1-C4alkyl)-SO 2- 



C -C- alkyl, cyano, halogen, amino,
C1-C4alkoxy-C1-C4alkyl, C1-C4alkyl-S-C1-C4alkyl, d-C
4alkyl-SO-d-C 4alkyl or C1-C4alkyl-SO2-C1-C4alkyl; Ra4
is hydrogen, d-C 6alkyl, hydroxy, C -C alkoxy, CrC
haloalkoxy, C3-C6alkenyloxy, C3-C6haloalkenyloxy,
C3-C6alkynyloxy, C1-C4alkylcarbonyloxy, d-C
4alkylsulfonyloxy, tosyloxy, C1-C4alkylthio,
C1-C4ahcylsulfinyl, C1-C4alkylsulfonyl,
Ci.-C4alkylamino, di- CrC 4alkylammo, C
-C4alkoxycarbonyl, d-C^aloalkyl, formyl, cyano,
halogen, phenylor phenoxy, it being possible for
phenyl in turn to be substituted by d-C 3alkyl, C1-
C3haloalkyl, d-C 3alkoxy, C1-C3IIaIOaIkOXy, halogen,
cyano or by nitro; or Ra is a five- to ten-membered
monocyclic ring system or, with Ra , annellated
bicyclic ring system which may contain from 1 to 4
hetero atoms selected from nitrogen, oxygen and
sulfur, the ring system, unless it is annellated,
being bonded to the ring containing the substituent A
directly or by way of a C1-C4alkylene, -CH=CH-, -CsC-,
- CH2O-, -CH2N(C 1-C4alkyl)-, -CH2S-, -CH2SO- or
-CH2SO2- group, and the ring system may contain not
more than two oxygen atoms and not more than two
sulfur atoms, and the ring system can itself be mono-,
di- or tri-substituted by C1-QaIkVl, d-C 6haloalkyl,
C2-C6alkenyl, C2-C6haloalkenyl, C2-C6alkynyl,
C2-C6haloalkynyl, C1-QaIkOXy, C1- C6haloalkoxy,
C3-C6alkenyloxy, CrCgalkynyloxy, d-C 6alkylthio, d-C
6haloalkylthio, C3-C6alkenylthio,
C3-C6haloalkenylthio, C3-C6alkynylthio, C1-C4alkoxy-C
1-C2ahcylthio, Ci-Qalkylcarbonyl-C i-C2alkylthio,
Ci-C4alkoxycarbonyl-C i-C2alkylthio, cyano-C i-
C4alkylthio, d-C 6alkylsulfinyl, d-C
6haloalkylsulfmyl, d-C 6alkylsulfonyl, C1-
C6haloalkylsulfonyl, aminosulfonyl,
C1-C2ahkylaminosulfonyl, di(Ci- C2alkyl)aminosulfonyl,
di(C 1-C4alkyl)amino, halogen, cyano, nitro, phenyl
and/or by benzylthio, it being possible for phenyl and
benzylthio in turn to be substituted on the phenyl
ring by d-C 3alkyl, Cj-C3haloalkyl, d-Caalkoxy, Cj-C
3haloalkoxy, halogen, cyano or by nitro, and
substituents on the nitrogen atom in the heterocyclic
ring are other than halogen; Ra5 is hydrogen,
C1-QaIkVl, d-Qhaloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, C2- C6alkynyl, C2-C6haloalkynyl,
C3-C6cycloalkyl, d-Qalkoxy, d-Qhaloalkoxy, C1- C
alkylthio, d-Qalkylsulfmyl, d-C 6alkylsulfonyl,
d-Qhaloalkylthio, C1- Qhaloalkylsulfmyl, CrC
haloalkylsulfonyl, CrC alkylamino, di-C2-C6alkylamino,
C1- C6aUcylaminosulfonyl, di-C2-C6a -ylaminosulfonyl,
phenyl, phenylthio, phenylsulfmyl, phenylsulfonyl or
phenoxy, it being possible for phenyl in turn to be
substituted by C1- C3alkyl, d-C 3haloalkyl,
C]-C3alkoxy, d-C 3haloalkoxy, halogen, cyano or by
nitro, or Ra5 is -N(d-C 4alkyl)-S-Ci-C 4alkyl, -N(d-C
4alkyl)-SO-Ci-C 4alkyl, -N(d-C 4alkyl)-SO 2- d-C
4alkyl, cyano, halogen, amino, C1-C4alkoxy-C
1-C4alkyl, C1-C4alkyl-S-C 1-C4alkyl, d-C 4alkyl-SO-d-C
4alkyl or d-C 4aUcyl-SO2-C1-C4alkyl, and
pharmaceutically acceptable
salts/N-oxides/isomers/enantiomers of those compounds.
The alkyl groups appearing in the above substituent
definitions may be straightchain or branched and are,
for example, methyl, ethyl, n-propyl, isopropyl,
n-butyl, secbutyl, isobutyl or tert-butyl. Alkoxy,
alkenyl and alkynyl radicals are derived from the
mentioned alkyl radicals. The alkenyl and alkynyl
groups may be mono- or poly unsaturated. Alkoxy is,
for example, methoxy, ethoxy, propoxy, isopropoxy,
n-butoxy, isobutoxy, sec-butoxy or tert-butoxy.
Alkoxycarbonyl is, for example, methoxycarbonyl.,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl or tert-butoxycarbonyl; preferably
methoxycarbonyl or ethoxycarbonyl. Halogen is
generally fluorine, chlorine, bromine or iodine. The
same is also true of halogen in conjunction with other
meanings, such as haloalkyl or halophenyl. Haloalkyl
groups having a chain length of from 1 to 6 carbon
atoms are, for example, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoroethyl,
2-fluoroethyl, 2-chloroethyl, 2- fluoroprop-2-yl,
pentafluoroethyl, l,l-difluoro-2,2,2-trichloroethyl,
2,2,3,3- tetrafluoroethyl and 2,2,2-trichloroethyl,
pentafluoroethyl, heptafluoro-n-propyl and
perfluoro-n-hexyl. Alkenyl and alkynyl groups can be
mono- or poly-unsaturated, so that alkyl, alkenyl and
alkynyl chains having one or more double or triple
bonds are also included. Alkenyl is, for example,
vinyl, allyl, isobuten-3-yl, CH2=CH-CH2-CH=CH-,
CH2=CHCH 2-CH2-CH=CH- or CH3-CH=CH-CH 2-CH=CH-. A
preferred alkynyl is, for example, propargyl, and a
preferred allenyl is CH2=C=CH2-. An alkylene chain can
also be substituted by one or more Q-Csalkyl groups,
especially by methyl groups. Such alkylene chains and
alkylene groups are preferably unsubstituted. The same
applies also to all groups containing C3-C6cycloalkyl,
C3- C5oxacycloalkyl, C3-C5thiacycloalkyl,
C3-C4dioxacycloalkyl, C3-C4dithiacycloalkyl or
C3-C4oxathiacycloalkyl which occur, for example, also
as part of oxygen- and sulfurcontaining heterocyclic
ring systems of the radicals Ra1 and Ra2. A
C1-C4alkylene, C1-C4alkenylene or C2-C4alkynylene
bridge which may be interrupted by oxygen,
-N(C1-C4alkyl)-, sulfur, sulfinyl and/or sulfonyl, or
in X or X6 in the meaning of a Q-Qalkylene,
C3-C6alkenylene or C3-C6alkynylene chain which can be
mono- or poly-substituted by halogen and/or by X4 or
X8, and wherein the unsaturated bonds of the chain are
not bonded directly to the substituent Xi or X5, is to
be understood as being, for example, -CH 2-, -CH2CH2-,
-CH2CH2CH2-, -CH2CH2CH2CH2-, -CH(CH3)-, -CH2CH(CH3)-,
-CH2CH(CH3)CH2-, -CH2CH(Cl)CH2-, -CH2CH(OCH3)CH2-, -CH
2O-, -OCH2-, -CH 2OCH2-, -OCH2CH2-, -OCH2CH2CH2-,
-CH2OCH2CH2-, - CH2OCH(CH3)CH2-, -SCH2-, -SCH2CH2-,
-SCH2CH2CH2-, -CH2S-, -CH 2SCH2-, - CH2S(O)CH2-, -CH
2SO2CH2-, -CH 2SCH2CH2-, -CH 2S(O)CH2CH2-,
-CH2SO2CH2CH2-, -CH 2SO2NH-, -CH 2N(CH3)SO2CH2CH2-,
-N(SO 2Me)CH2CH2 , -CH2C(O)NH- or- CH2NHC(O)CH 2- . A
C2-C4alkenylene chain which may be uninterrupted or
interrupted by oxygen is accordingly to be understood
as being, for example, -CH=CH-CH 2-, - CH=CH-CH 2CH2-
or -CH=CHCH 2OCH2-, and a C2-C4alkynylene chain which
may be uninterrupted or interrupted by oxygen is to be
understood as being, for example, - CC-, -C=CCH2-,
-C=CCH2O-, -C=CCH2OCH2- or -OC=CCH2- . A three- to
ten-membered mono- or bi-cyclic ring system Ra1 or
Ra2, which may be interrupted once or up to three
times selected from oxygen, sulfur, S(O), SO2, N(Ra
6), carbonyl and C(=N0Ra 7) and which is bonded to the
carbon atom of the substituent A1 or to the group Q1
or Q2 either directly or by way of a Ci-C4alkylene,
C1-C4alkenylene or C2-C4alkynylene bridge which may be
interrupted by oxygen, -N(C 1-C4aUcyl)-, sulfur,
sulfinyl and/or sulfonyl, is to be understood as
being, for example, 1-methyl- lH-pyrazol- 3-yl,
l-ethyl-lH-pyrazol-3-yl, 1-propyl- lH-pyrazol-3-yl,
lH-pyrazol-3-yl, 1,5-dimethyllH- pyrazol-3-yl,
4-chloro-l-methyl-lH-pyrazol-3-yl, lH-pyrazol-1-yl,
3-methyMHpyrazol- 1-yl, 3,5-dimethyl-lH-pyrazol-l-yl,
3-isoxazolyl, 5-methyl-3-isoxazolyl, 3-
methyl-5-isoxazolyl, 5-isoxazolyl, lH-pyrrol-2-yl,
1-methyl- lH-pyrrol-2-yl, lH-pyrrol- 1-yl,
l-methyl-lH-pyrrol-3-yl, 2-furanyl,
5-methyl-2-furanyl, 3-furanyl, 5-methyl-2- thienyl,
2-thienyl, 3-thienyl, l-methyHH-imidazol-2-yl,
lH-imidazol-2-yl, 1-methyllH- imidazol-4-yl, 1-methyl-
lH-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,
l-methyl-lH-l,2,3-triazol- 4-yl,
2-methyl-2H-l,2,3-triazol-4-yl,
4-methyl-2H-l,2,3-triazol-2-yl, 1-methyl- IH- 1,2,4-
triazol-3-yl, l,5-dimethyl-lH-l,2,4-triazol-3-yl,
3-methyl-lH-l,2,4-triazol-l-yl, 5- methyl- IH-
1,2,4-triazol- 1-yl, 4,5-dimethyl-4H-
1,2,4-triazol-3-yl, 4-methyl-4H- 1,2,4- triazol-3-yl,
4H-l,2,4-triazol-4-yl, 5-methyl-l,2,3-oxadiazol-4-yl,
l,2,3-oxadiazol-4-yl, 3-methyl-l,2,4-oxadiazol-5-yl,
5-methyl-l,2,4-oxadiazol-3-yl, 4-methyl-3-furazanyl,
3- furazanyl, 5-methyl-l,2,4-oxadiazol-2-yl,
5-methyl-l,2,3-thiadiazol-4-yl, 1,2,3-
thiadiazol-4-yl, 3-methyl-l,2,4-thiadiazol-5-yl,
5-methyl-l,2,4-thiadiazol-3-yl, 4-methyll,
2,5-thiadiazol-3-yl, 5-methyl-l,3,4-thiadiazol-2-yl,
1-methyl- lH-tetrazol-5-yl, IHtetrazol-5-yl, 5-methyl-
lH-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-pyridinyl, 6-methyl-2-pyridinyl,
Apyridinyl, 3-pyridinyl, 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-pyrimidinyl,
6-methyl-2-pyrazinyl, 2-pyrazinyl,
4,6-dimethyl-l,3,5-triazin-2-yl,
4,6-dichloro-l,3,5-triazin-2-yl, l,3,5-triazin-2-yl,
4-methyl-l,3,5-triazin-2-yl, 3-methyl- L CH
l,2,4-triazin-5-yl, 3-methyl-l,2,4-triazin-6-yl,
CH1/4O , CHV CH J J or , wherein each R2 is methyl,
each R27 independently is hydrogen, -Q alkyl, CrC
3alkoxy, Q-Csalkylthio or trifluoromethyl, and X is
oxygen or sulfur. 15 A further annellated (fused-on),
monocyclic or bicyclic ring system which is formed,
for example, by two adjacent substituents Ra1 and Ra2
or Ra1 and Ra and which is uninterrupted or
interrupted once or up to three times selected from
oxygen, sulfur, S(O), SO2, -N(Ra^)-, carbonyl and
C(=NORa7) and which maybe additionally substituted by
one or more substituents is to be understood as being,
for example, anannellated, bidentate ring system of
formula , wherein especially R46 is hydrogen, halogen,
C1-C4alkyl, Ci-C-jhaloalkyl, Ci-C 4alkoxy or
CrQalkylthio; R47 is hydrogen, halogen, C1-C4alkyl or
CrC 4alkoxy; and R50, R51, R52 R53>R54, R55, 



R56 R57 R58 nd R59 are hydrogen or C1-C4alkyl; and X10
is oxygen or NOR59. A number of HPPD inhibitors of
formula I are described within the art. In a
particular embodiment of the invention the HPPD
inhibitor comprises the compound of formula I wherein:
T iS T1; R1 and R2 are hydrogen; A is Q-C^lkylene; D
and E together are C2-C3alkylene; Q is Q1, wherein A1
is methine, CRa 1 or =N-(O) P, but preferably =N-(O)
P; p is O; Ra1 is hydrogen, Q-Cealkyl, hydroxy, d-C
6alkoxy, C -C6haloalkoxy, C3-C6alkenyloxy, C3-C
haloalkenyloxy, CrC alkynyloxy, Crdalkylcarbonyloxy,
C1-C4alkylsulfonyloxy, tosyloxy, C1-C4alkylthio, Cj-C
4alkylsulfmyl, Ci.-C4alkylsulfonyl 5C1-C4alkylamino,
di- C1-C4alkylamino, C1-C4alkoxycarbonyl,
d-C^aloalkyl, formyl, cyano, halogen, phenyl or
phenoxy; it being possible for phenyl in turn to be
substituted by Q-Csalkyl, C1- C3haloalkyl, Q-Qalkoxy,
C]-C3haloalkoxy, halogen, cyano or by nitro; Ra2 is
hydrogen, Ci-C alkyl, Ci-C 6haloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, vinyl substituted by
C1-C2alkoxycarbonyl or by phenyl, C2-C6alkynyl,
C2-C6haloalkynyl, ethynyl substituted by
trimethylsilyl, hydroxy, C1-C2alkoxy,
C1-C2alkoxycarbonyl or by phenyl, C3-C6allenyl, C3-C
cycloalkyl, halo-substituted C3-C6cycloalkyl, Ci-C
alkoxy, C3-Csalkenyloxy, C3-C6alkynyloxy, Ci-C
6haloalkoxy, C3-C6haloalkenyloxy, cyano-C -C4alkoxy,
C1-C4alkoxy-C 1-C4alkoxy, C1-C4alkylthio-C 1-C4alkoxy,
C1-C4alkylsulfmyl- Ci-C4alkoxy,
C1-C4alkylsulfonyl-Ci-C 4alkoxy, C1-C4alkoxycarbonyl-C
1-C4alkoxy, C1- C6alkylthio, d-C jalkylsulfinyl, Cr
C6alkylsulfonyl, Cj-C 6haloalkylthio, C1-
C6haloalkylsulfinyl, d-C 6haloalkylsulfonyl,
C1-C4alkoxycarbonyl-C 1-C4alkylthio, C1-
C4alkoxycarbonyl-C 1-C4alkylsulfinyl,
C1-C4alkoxycarbonyl-C 1-C4alkylsulfonyl, benzyl s ,
benzyl-SO-, benzyl-SO 2-, d-C 6alkylamino,
di-C2-C6alkylamino, - C6alkylaminosulfonyl, di(C
1-C6alkylamino)sulfonyl, benzyloxy, benzyl, phenyl,
phenoxy, phenylthio, phenylsulfinyl or phenylsulfonyl,
it being possible for the phenylcontaining groups in
turn to be substituted by d-C 3alkyl, d-C 3haloalkyl,
d-C 3alkoxy, d-C 3haloalkoxy, halogen, cyano or by
nitro, or Ra2 is OS-C 1-C4alkyl, OSO-d-C 4alkyl,
OSO2-C1-C4alkyl, OS-d-C 4haloalkyl,
OSO-C1-C4haloalkyl, OSO2-C1-C4haloalkyl,
N(C1-C4alkyl)-S-C 1-C4alkyl, N(C
1-C4alkyl)-SO-C1-C4alkyl, N(C 1-C4alkyl)-SO2-C1-
G^alkyl, cyano, carbamoyl, C]-C4a]koxycarbonyl,
formyl, halogen, rhodano, amino, hydroxy-C 1-C4alkyl,
C1-C4alkoxy-C 1-C4alkyl, C1-C4alkyl-S-C 1-C4alkyl,
C1-C4aUcyl-SOC 1-C4alkyl, C1-C4alkyl-SO2-C1-C4alkyl,
cyano-C1-C4alkyl, d-C 6alkylcarbonyloxy-d- C4alkyl,
C1-C4alkoxycarbonyl-C 1-C4alkyl,
C1-C4alkoxycarbonyloxy-C 1-C4alkyl, C1-C4- rhodano-C
1-C4alkyl, benzoyloxy-C 1-C4alkyl, C2-C6oxiranyl,
d^alkylamino-d- C4alkyl, di(C1-C4alkyl)amino-C
1-C4alkyl, Ci-C12alkylthiocarbonyl-C 1-C4alkyl or
formyld- C 4alkyl, or Ra is the group - X1-X or the
group -X2-X1-X3; wherein X1, X and X3 are as defined
above; Ra3 and Ra4 are hydrogen and Ra is as defined
above. hi a still further embodiment the invention the
HPPD inhibitor comprises a compound f formula I
wherein: T is T1; R1 and R2 are hydrogen, A is
methylene, D and E together are ethylene, A1 is =N-(O)
P; wherein p is 0; Q is Q1, Ra3 and Ra4 are hydrogen,
Ras is Q-Qhaloalkyl, especially trifluoromethyl, and
Ra2 is C1-C4alkoxy-C1-C4alkoxy-Ci-C 4alkyl, especially
methoxyethoxymethyl. HPPD inhibiting compounds are
well known in the art and there are numerous tests
that can be employed to identify the capacity of a
test compound to inhibit HPPD. For example, in vitro
screening assays as described in the examples of the
present application may be use or alternative in vitro
screening methods can be employed such asthe method
described in example 11 of WO02/46387 wherein a known
HPPD enzyme is selected and a test inhibitor compound
is applied. Ih a still further embodiment of the
invention the HPPD inhibitor or precursor is a
compound having the structure depicted in Table A
below. TableA.DROPLET DEPOSITION APPARATUS The present
invention relates to a printhead component, and in
particular to the arrangement of actuators and
electrical connections on that component. It has
previously been proposed to construct a printhead from
a number of printhead modules, one advantage being
increased manufacturing yield. Such a construction is
shown in Figure 1, taken from EP 0339926, in which
separable stacks 20a, 20b etc of laterally overlapping
like modules 22a, 22b etc define three layers or
surfaces 22, 24, 26. Figure 2 is taken from WO
00/29217, and is a perspective exploded view of an
inkjet printhead comprising strips 110a, 110b of poled
piezoelectric material bonded to a substrate 86. Such
an arrangement provides advantageous fluid handling
capabilities, and improved ease of manufacture. It is
an object of one aspect of the present invention to
provide an improved printhead component. According to
a first aspect of the invention there is provided a
component for a drop on demand printhead comprising a
mounting surface; three groups of actuators arranged
on said surface, each group adapted to selectively
eject fluid from a corresponding group of nozzles in
response to an electric actuation signal, said groups
spaced apart in a lateral direction thereby defining a
central group and two end groups; electrical
connections extending from said groups across said
mounting surface, said connections allowing electric
actuation signals to be applied to said actuators;
wherein a first fraction of said electrical
connections for said central group extend laterally
away from said central group towards a first side of
said surface, and wherein the remaining fraction of
said electrical connections for said central group
extend laterally away from said group towards a second
side of said surface.A second aspect of the invention
provides a modular array of printhead components
arranged along a module axis, each printhead component
comprising a mounting surface; a central group of
actuators arranged on said surface, and two end groups
of actuators arranged on said surface, spaced apart
from said central group perpendicular to said module
axis; each group of actuators adapted to selectively
eject fluid from a corresponding group of nozzles in
response to an electric actuation signal; electrical
connections extending from said groups across said
mounting surface, said connections allowing electric
actuation signals to be applied to said actuators;
wherein a first fraction of said electrical
connections for said central group extend away from
said central group on a first side of said module
axis, and wherein the remaining fraction of said
electrical connections for said central group extend
away from said group on the second side of said module
axis. The present invention will now be described by
way of example only with reference to the accompanying
drawings in which: Figure 1 illustrates a prior art
arrangement of components stacked in a multi layer
arrangement Figure 2 shows a prior art printhead
arrangement Figure 3 shows a modular array of print
components according to an aspect of the present
invention Figure 4 illustrates a generalised printhead
component according to an aspect of the present
invention. Figure 5 is a perspective view of a
component according to an aspect of the present
invention. Figures 6 and 7 show modular arrays of
components according to an aspect of the present
invention Figure 3 shows a modular array of printhead
components 200, each comprising three groups of
actuators 210, 220, 230. In this embodiment, the
groups are rows of channels, and such an arrangement
avoids the complexity of butting rows of channels and
allows any anomolous behaviour at the end ofthe
channel row to be counteracted by means of adequate
piezoelectric material at the end of that row. Figure
4 illustrates a generalised printhead component
comprising three groups of actuators 402, 404, 406
arranged on a substrate 408. The three groups are
spaced apart in a lateral direction 410. Electrical
connections 422 for end group 402 extend away from the
group directly towards the edge of the substrate as
shown, and connections 426 for end group 406 extend in
a similar fashion towards the opposite edge. The
connections for the central group 404 are split into
two groups, one half of the connections 424a extend
laterally towards one lateral edge of the substrate,
passing to the side of end group 402. The remainder of
the connections 424b extend towards the opposite
lateral edge of the substrate. 



Again, these electrodes pass down one side of the
respective end group. In this way, one side of the end
groups remains free of electrodes, and the component
can be arranged so as to position the end groups close
to the edge of the substrate, as shown by dashed lines
430. This is advantageous when butting a plurality of
substrates together. The connections for the central
group are shown advantageously originating from
different sides of the group, however these
connections may originate from any part of the central
group Figure 5 shows a perspective view of the module
200 of Figure 3 in greater detail. The construction is
as per aforementioned WO 00/29217, and will not be
discussed in detail except to note that three strips
of PZT 240, 250, 260 are used rather than two.
Conductive tracks for the outer strips 240 and 260 are
uniformly arranged along one side of the strip at 270.
Tracks for the central strip 250 are split, those for
half the strip 280 being arranged on one side of the
strip and leading out to one side of the module as
shown at 290, and those for the other half of the
strip 300 being arranged on the other side of the
strip and leading out to the other side of the module
as shown at 310.In order to supply ink to the
actuators, holes 320, 340, 360, 380 are formed in the
substrate, holes 320 and 360 arranged to supply ink to
the actuators, and 340 and 380 arranged to receive ink
from the actuators. With reference to Figure 6 , a
module 600 as per that shown in Figure 5 is butted
together with other like modules. It can be seen that
if a module axis 640 is defined as being the axis
along which one module is spaced from the next, then
the arrangement of tracks as explained with reference
to Figure 5 results in half the tracks from the centre
groups of actuators 620 extending towards one side of
the module axis, and half of the tracks extending
towards the other side of the module axis. This
arrangement allows connection for all actuators to be
achieved along the edges of the modular array, whilst
at the same time preserving the track density along
the edge of the array (ie that the track spacings are
substantially the same for both centre groups and end
groups) The arrangement also ensures that all points
along the array are addressed by two groups of
actuators, offering the possibility of increasing the
actuator density along the module over the actuator
density of the individual groups. It can be seen that
areas 660, 680 of the substrate are not occupied with
tracks, and these areas can be used to provide ink
feed holes, and also to align and/or secure the
individual modules to form the array of modules, for
example with the provision of alignment features.
Figure 7 illustrates an alternative embodiment of a
module 710 which achieves an array substantially the
same as that shown in Figure 6. The resulting array of
modules has the same arrangement of actuator groups
and tracks, but the tessellation of the modules is
different. The module does not exhibit rotational
symmetry as in Figure 6, and the central group of
actuators for each module has its tracks passing along
the same butting edge of each module. In this way, the
tracks for the central group are split, and each
portion passes to one side of a respective end group,
but in the opposite sense. InFigure 7, the portions of
tracks from the central group ' pass to the right of
the respective end group on one side, and to the left
of the respective end group on the other side, viewed
looking outwards from the central group. Whilst the
example to tracks for the central group being split
equally has been provided, the tracks may be split in
different proportions. Although linear arrays of
actuators have been described, groups of actuators may
be arranged in other configurations.CLAIMS 1. A
component for a drop on demand printhead comprising a
mounting surface; three groups of actuators arranged
on said surface, each group adapted to selectively
eject fluid from a corresponding group of nozzles in
response to an electric actuation signal, said groups
spaced apart in a lateral direction thereby defining a
central group and two end groups; electrical
connections extending from said groups across said
mounting surface, said connections allowing electric
actuation signals to be applied to said actuators;
wherein a first fraction of said electrical
connections for said central group extend laterally
away from said central group towards a first side of
said surface, and wherein the remaining fraction of
said electrical connections for said central group
extend laterally away from said group towards a second
side of said surface. 2. A component according to
Claim 1, wherein each fraction of said electrical
connections for said central array pass to one side of
a respective end array. 3. A component according to
Claim 1 or Claim 2, wherein the electrical connections
for one of said end groups extend away from said end
group together with said first fraction of electrical
connections for said central group, and the electrical
connections for the other end group extend away from
said other end group together with said second
fraction of electrical connections for said central
group. 4. A component according to any preceding
claim, wherein each group of actuators comprises a
linear array of actuators. 5. A component according to
Claim 4, wherein said linear arrays are substantially
parallel. 6. A component according to Claim 4 or Claim
5, wherein said linear arrays are spaced apart
perpendicular to said lateral direction. 7. A
component according to any preceding claim, wherein
said mounting surface comprises a substantially flat
substrate. 8. A component according to any preceding
claim wherein said actuators comprise channels formed
in a body of piezoelectric material. 9. A component
according to any preceding claim comprising feed holes
in said substrate for passage of ejection fluid
through said substrate.10.A component according to any
preceding claim, wherein said substrate is shaped to
tessellate. 11.A component according to Claim 10,
wherein said substrate has two lateral edge portions,
and two butting edge portions, said butting edge
portions adapted to butt together with like modules,
and said lateral edge portions adapted to provide
electrical connection to said conductive tracks. 12.A
modular array of components according to any preceding
claim. 13.A modular array according to Claim 12, the
modules arranged along a module axis, said module axis
being at an angle to said lateral direction. 14.A
modular array according to Claim 12 or Claim 13,
wherein said groups are arranged such that all points
along the array axis are addressed by two groups of
actuators. 15.A modular array according to Claim 14,
wherein the actuator density along the modular axis is
twice the actuator density of each group of actuators
along the modular axis. 16.A modular array of
printhead components arranged along a module axis,
each printhead component comprising: a mounting
surface; a central group of actuators arranged on said
surface, and two end groups of actuators arranged on
said surface, spaced apart from said central group
perpendicular to said module axis; each group of
actuators adapted to selectively eject fluid from a
corresponding group of nozzles in response to an
electric actuation signal; electrical connections
extending from said groups across said mounting
surface, said connections allowing electric actuation
signals to be applied to said actuators; wherein a
first fraction of said electrical connections for said
central group extend away from said central group on a
first side of said module axis, and wherein the
remaining fraction of said electrical connections for
said central group extend away from said group on the
second side of said module axis. 17.A modular array
according to Claim 16, wherein said electrical
connections for said central group pass to one side of
a respective end array. 


