
Anti-Ab Globulomer Antibodies, Antigen-Binding
Moieties Thereof, Corresponding Hybridomas, Nucleic
Acids, Vectors, Host Cells, Methods Of Producing Said
Antibodies, Compositions Comprising Said Antibodies,
Uses Of Said Antibodies And Methods Of Using Said
Antibodies The present invention relates to anti-A b
globulomer antibodies, antigen-binding moieties
thereof, hybridomas producing said antibodies, nucleic
acids encoding said antibodies, vectors comprising
said nucleic acids, host cells comprising said
vectors, methods of producing said antibodies,
compositions comprising said antibodies, therapeutic
and diagnostic uses of said antibodies and
corresponding methods relating to Alzheimer's disease
and other amyloidoses. In 1907 the physician Alois
Alzheimer first described the neuropathological
features of a form of dementia subsequently named in
his honour (Alzheimer 1907). Alzheimer's disease (AD)
is the most frequent cause for dementia among the aged
with an incidence of about 10% of the population above
65 years. With increasing age, the probability of
disease also rises. Globally, there are about 15
million people affected and further increases in life
expectancy are ex pected to increase the number of
diseased people to about threefold over the next
decades. From a molecular point of view Alzheimer's
disease (AD) is characterized by a deposit of
abnormally aggregated proteins. In the case of
extra-cellular amyloid plaques these deposits con sist
mostly of amyloid- b-peptide filaments, in the case of
the intracellular neurofibrillary tangles (NFTs) of
the tau protein. The amyloid b (Ab) peptide arises
from the b-amyloid precursor pro tein by proteolytic
cleavage. This cleavage is effected by the cooperative
activity of several proteases named a- , b- and
g-secretase. Cleavage leads to a number of specific
fragments of differing length. The amyloid plaques
consist mostly of peptides with a length of 40 or 42
amino acids (Ab40, Ab42). The dominant cleavage
product is Ab40; however, Ab42 has a much stronger
toxic effect. Cerebral amyloid deposits and cognitive
impairments very similar to those observed in
AIzheimer's disease are also hallmarks of Down's
syndrome (trisomy 2 1) , which occurs at a fre quency
of about 1 in 800 births. The amyloid cascade
hypothesis of Hardy and Higgins postulated that
increased production of Ab(1-42) would lead to the
formation of protofibrils and fibrils, the principal
components of Ab plaques, these fibrils being
responsible for the symptoms of Alzheimer's disease.
Despite the poor correlation between severity of
dementia and Ab plaque burden deposited this
hypothesis was favoured until recently. The discovery
of soluble Ab forms in AD brains, which correlates
better with AD symptoms than plaque load does, has led
to a revised amyloid-cascadehypothesis.Active
immunization with Ab peptides leads to a reduction in
the formation as well as to partial dissolution of
existing plaques. At the same time it leads to
alleviation of cognitive defects in APP transgenic
mouse models. For passive immunization with antibodies
directed to Ab peptides a reduction of an Ab plaque
burden was also found. The results of a phase Na trial
(ELAN Corporation PIc, South San Francisco, CA, USA
and Dublin, UK) of active immunization with AN-1792
(Ab(1-42) peptide in fibrillary condition of
aggregation) suggest that immunotherapy directed to Ab
peptide was successful. In a sub group of 30 patients
the progression of disease was significantly reduced
in patients with posi tive anti-A b antibody titer,
measured by MMSE and DAD index. However, this study
was stopped because of serious side effects in form of
a meningoencephalitis (Bennett and Holtzman, 2005,
Neurology, 64, 10-12). Meningoencephalitis was
characterized by neuroinflammation and infiltration of
T-cells into the brain. Presumably, this was due to a
T-cell immune response induced by injection of
Ab(1-42) as antigen. Such an immune response is not to
be expected after passive immunization. To date, there
are no clinical data with reference to this available
yet. However, with reference to such a passive
approach to immunization concerns about the side
effect profile were voiced because of preclinical
studies in very old APP23 mice which received an
antibody directed against an N-terminal epitope of
Ab(1-42) once a week over 5 months. These mice showed
an increase in the number and severity of
microhaemorrhages compared to control animals treated
with saline (Pfeifer et al., 2002, Science, 298,
1379). A comparable increase in microhaemorrhages was
also described in very old (> 24 months) Tg2576 and
PDAPP mice (Racke et al., 2005, J Neurosci, 25,
629-636; Wilcock et al. 2004, J. Neuroinflammation,
1(1):24; De Mattos et al., 2004, Neurobiol. Aging
25(S2):577). In both mouse strains antibody injection
led to a significant increase in microhaemorrhages. In
contrast, an antibody directed against the central
region of the Ab(1-42) peptide did not induce
microhaemorrhages (de Mattos et al., supra). The lack
of inducing microhaemorrhages was associated with an
antibody treatment which did not bind to aggregated Ab
peptide in the form of CAA (Racke et al., J Neurosci,
25, 629-636). But, the exact mechanism leading to
microhaemorrhages in mice transgenic for APP has not
been understood. Presumably, cerebral amyloid
angiopathy (CAA) induces or at least 



aggravates cerebral haemorrhages. CAA is present in
nearly every Alzheimer's disease brain and about 20%
of the cases are regared as "severe CAA". Passive
immunization should there fore aim at avoiding
microhaemorrhages by selecting an antibody which
recognizes the central or the carboxy terminal region
of the Ab peptide. WO2004/067561 describes stable Ab(
1-42) oligomers (Ab(1-42) globulomers) and antibodies
directed specifically against the globulomers.
Digestion with unspecific proteases shows thatthe Ab
globulomer may be digested beginning with the
hydrophilic N-terminus protruding from the globular
core structure (Barghom et al., 2005, J Neurochem, 95,
834-847). Such Nterminal truncated Ab globulomers
(Ab(12-42) and Ab(20-42) globulomers) represent the
basic structural unit of this oligomeric Ab. They are
a very potent antigen for active immunization of
rabbits and mice leading to high antibody titers
(WO2004/067561). The putative pathological role of
N-terminally truncated Ab forms in vivo has been
suggested by several recent reports of their existence
in AD brains (Sergeant et al., 2003, J Neurochem, 85,
1581-1591 ; Thai et al., 1999, J Neuropathol. Exp
Neurol, 58, 210-216). During in vivo digestion certain
proteases found in brain, e.g. neprilysin (NEP 24.1 1)
or insulin degrading enzyme (IDE), may be involved
(Selkoe, 2001, Neuron, 32, 177-180). It was an object
of the present invention to provide antibodies
directed against Ab globulomers which improve the
cognitive performance of a patient in immunotherapy
while at the same time reacting only with a small
portion of the entire amount of Ab peptide in brain.
This is expected to prevent a substantial disturbance
of cerebral Ab balance and lead to less side effects.
(For instance, a therapeutically questionable
reduction of brain volume has been observed in the
study of active immunization with Ab peptides in
fibrillary condition of aggregation (ELAN trial with
AN1792). Moreover, in this trial severe side effects
in form of a meningoencephalitis were observed. The
present invention solves this problem by providing
globulomer-specific antibodies pos sessing high
affinity for truncated forms of Ab globulomers. These
antibodies are capable of discriminating not only
other forms of Ab peptides, particularly monomers and
fibrils, but also untruncated forms of Ab globulomers.
Thus, the present invention relates to an antibody
having a binding affinity to an Ab(20-42) globulomer
that is greater than the binding affinity of this
antibody to an Ab( 1-42) globulomer. Further, the
present invention relates to an antibody having a
binding affinity to an Ab(20-42) globulomer that is
greater than the binding affinity of this antibody to
an Ab( 12-42) globulomer. According to a particular
embodiment, the invention thus relates to antibodies
having a binding affinity to the Ab(20-42) globulomer
that is greater than the binding affinity of the
antibody to both the Ab(1-42) globulomer and the
Ab(12-42) globulomer. The term "Ab(X-Y)" here refers
to the amino acid sequence from amino acid position X
to amino acid position Y of the human amyloid b
protein including both X and Y, in particular to the
amino acid sequence from amino acid position X to
amino acid position Y of the amino acid sequence
DAEFRHDSGY EVHHQKLVFF AEDVGSNKGA IIGLMVGGVV IAT
(corresponding to amino acid positions 1 to 43) or any
of its naturally occurring variants, in particular
thosewith at least one mutation selected from the
group consisting of A2T, H6R, D7N, A21G ("Flem ish"),
E22G ("Arctic"), E22Q ("Dutch"), E22K ("Italian"),
D23N ("Iowa"), A42T and A42V wherein the numbers are
relative to the start of the Ab peptide, including
both position X and position Y or a sequence with up
to three additional amino acid substitutions none of
which may prevent globulomer formation, preferably
with no additional amino acid substitutions in the
portion from amino acid 12 or X, whichever number is
higher, to amino acid 42 or Y, whichever number is
lower, more preferably with no additional amino acid
substitutions in the portion from amino acid 20 or X,
whichever number is higher, to amino acid 42 or Y,
whichever number is lower, and most preferably with no
additional amino acid substitutions in the portion
from amino acid 20 or X, whichever number is higher,
to amino acid 40 or Y, whichever number is lower, an
"additional" amino acid substation herein being any
deviation from the canonical se quence that is not
found in nature. More specifically, the term
"Ab(1-42)" here refers to the amino acid sequence from
amino acid position 1 to amino acid position 42 of the
human amyloid b protein including both 1 and 42, in
particular to the amino acid sequence DAEFRHDSGY
EVHHQKL VFF AEDVGSNKGA IIGLMVGGW IA or any of its
naturally occurring variants, in particular those with
at least one mutation selected from the group
consisting of A2T, H6R, D7N, A21G ("Flemish"), E22G
("Arc tic"), E22Q ("Dutch"), E22K ("Italian"), D23N
("Iowa"), A42T and A42V wherein the numbers are
relative to the start of the Ab peptide, including
both 1 and 42 or a sequence with up to three
additional amino acid substitutions none of which may
prevent globulomer formation, preferably with no
additional amino acid substitutions in the portion
from amino acid 20 to amino acid 42. Likewise, the
term "Ab(1-40)" here refers to the amino acid sequence
from amino acid position 1 to amino acid position 40
of the human amyloid b protein including both 1 and
40, in particular to the amino acid sequence
DAEFRHDSGY EVHHQKLVFF 



AEDVGSNKGA IIGLMVGGW or any of its naturally occurring
variants, in particular those with at least one
mutation selected from the group consisting of A2T,
H6R, D7N, A21G ("Flemish"), E22G ("Arctic"), E22Q
("Dutch"), E22K ("Italian"), and D23N ("Iowa") wherein
the numbers are relative to the start of the Ab
peptide, including both 1 and 40 or a sequence with up
to three additional amino acid substitutions none of
which may prevent globulomer formation, prefera bly
with no additional amino acid substitutions in the
portion from amino acid 20 to amino acid 40. More
specifically, the term "Ab(12-42)" here refers to the
amino acid sequence from amino acid position 12 to
amino acid position 42 of the human amyloid b protein
including both 12 and 42, in particular to the amino
acid sequence VHHQKLVFF AEDVGSNKGA IIGLMVGGW IA or any
of its naturally occurring variants, in particular
those with at least one mutation se lected from the
group consisting of A21G ("Flemish"), E22G ("Arctic"),
E22Q ("Dutch"), E22K ("Italian"), D23N ("Iowa"), A42T
and A42V wherein the numbers are relative to the start
of the Ab peptide, including both 12 and 42 or a
sequence with up to three additional amino
acidsubstitutions none of which may prevent globulomer
formation, preferably with no additional amino acid
substitutions in the portion from amino acid 20 to
amino acid 42. More specifically, the term "Ab(20-42)"
here refers to the amino acid sequence from amino acid
position 20 to amino acid position 42 of the human
amyloid b protein including both 20 and 42, in
particular to the amino acid sequence F AEDVGSNKGA
IIGLMVGGW IA or any of its naturally occurring
variants, in particular those with at least one
mutation selected from the group consisting of A21G
("Flemish"), E22G ("Arctic"), E22Q ("Dutch"), E22K
("Italian"), D23N ("Iowa"), A42T and A42V wherein the
numbers are relative to the start of the Ab peptide,
ineluding both 20 and 42 or a sequence with up to
three additional amino acid substitutions none of
which may prevent globulomer formation, preferably
without any additional amino acid sub stitutions. The
term "Ab(X-Y) globulomer" (Ab(X-Y) globular oligomer)
here refers to a soluble, globular, non-covalent
association of Ab(X-Y) peptides as defined above,
possessing homogeneity and distinct physical
characteristics. According to one aspect, Ab(X-Y)
globulomers are stable, non-fibrillar, oligomeric
assemblies of Ab(X-Y) peptides which are obtainable by
incubation with anionic detergents. In contrast to
monomer and fibrils, these globulomers are character
ized by defined assembly numbers of subunits (e.g.
early assembly forms, n=4-6, "oligomers A", and late
assembly forms, n=12-14, "oligomers B", as described
in WO2004/067561 ) . The globulomers have a
3-dimensional globular type structure ("molten
globule", see Barghorn et al., 2005, J Neurochem, 95,
834-847). They may be further characterized by one or
more of the following features: - cleavability of
N-terminal amino acids X-23 with promiscuous proteases
(such as thermolysin or endoproteinase GIuC) yielding
truncated forms of globulomers; - non-accessibility of
C-terminal amino acids 24-Y with promiscuous proteases
and antibodies; - truncated forms of these globulomers
maintain the 3-dimensional core structure of said
globulomers with a better accessibility of the core
epitope Ab(20-Y) in its globulomer conforma tion.
According to the invention and in particular for the
purpose of assessing the binding affinities of the
antibodies of the present invention, the term "Ab(X-Y)
globulomer" here refers in particular to a product
which is obtainable by a process as described in WO
2004/067561 , which is in corporated herein by
reference. Said process comprises unfolding a natural,
recombinant or synthetic Ab(X-Y) peptide or a
derivative thereof; exposing the at least partially
unfolded Ab(X-Y) peptide or derivative thereof to a
detergent, reducing the detergent action and
continuing incubation. For the purpose of unfolding
the peptide, hydrogen bond-breaking agents such as,
for exampie, hexafluoroisopropanol (HFIP) may be
allowed to act on the protein. Times of action of a
few minutes, for example about 10 to 60 minutes, are
sufficient when the temperature of action is from
about 20 to 5O0C and in particular about 35 to 4O0C.
Subsequent dissolution of the residue evaporated to
dryness, preferably in concentrated form, in suitable
organic solvents miscible with aqueous buffers, such
as, for example, dimethyl sulfoxide (DMSO), results in
a suspension of the at least partially unfolded
peptide or derivative thereof, which can be used
subsequently. If required, the stock suspension may be
stored at low temperature, for example at about -20
0C, for an interim period. Alternatively, the peptide
or the derivative thereof may be taken up in slightly
acidic, preferably aqueous, solution, for example an
about 10 mM aqueous HCI solution. After an incubation
time of usually a few minutes, insoluble components
are removed by centrifugation. A few minutes at 10000
g is expedient. These method steps are preferably
carried out at room temperature, i.e. a temperature in
the range from 20 to 3O0C. The supernatant obtained
after centrifugation contains the Ab(X-Y) peptide or
the derivative thereof and may be stored at low
temperature, for example at about -20C, for an interim
period. 



The following exposure to a detergent relates to the
oligomerization of the peptide or the de rivative
thereof to give an intermediate type of oligomers (in
WO 2004/067561 referred to as oligomers A). For this
purpose, a detergent is allowed to act on the at least
partially unfolded peptide or derivative thereof until
sufficient intermediate oligomer has been produced.
Preference is given to using ionic detergents, in
particular anionic detergents. According to a
particular embodiment, a detergent of the formula (I):
R-X, is used, in which the radical R is unbranched or
branched alkyl having from 6 to 20 and preferably 10
to 14 car bon atoms or unbranched or branched alkenyl
having from 6 to 20 and preferably 10 to 14 carbon
atoms, the radical X is an acidic group or salt
thereof, with X being preferably selected from among
-COO M+, -SO3 M+, and especially -OSO 3 M+ and M+ is a
hydrogen cation or an inorganic or organic cation
preferably selected from alkali metal and alkaline
earth metal cations and ammonium cations. Advantageous
are detergents of the formula (I), in which R is
unbranched alkyl of which alk-1- yl radicals must be
mentioned in particular. Particular preference is
given to sodium dodecyl sulfate (SDS). Laurie acid and
oleic acid can also be used advantageously. The sodium
salt of the detergent lauroylsarcosin (also known as
sarkosyl NL-30 or Gardol(r)) is also
particularlyadvantageous. The time of detergent action
in particular depends on whether - and if yes, to what
extent - the peptide or the derivative thereof
subjected to oligomerization has unfolded. If1
according to the unfolding step, the peptide or
derivative thereof has been treated beforehand with a
hydrogen bond-breaking agent, i.e. in particular with
hexafluoroisopropanol, times of action in the range of
a few hours, advantageously from about 1 to 20 and in
particular from about 2 to 10 hours, are sufficient
when the temperature of action is about 20 to 5O0C and
in particular about 35 to 400C. If a less unfolded or
an essentially not unfolded peptide or derivative
thereof is the starting point, correspondingly longer
times of action are expedient. If the peptide or the
derivative thereof has been pretreated, for example,
according to the procedure indicated above as an
alternative to the HFIP treatment or said peptide or
derivative thereof is directly subjected to
oligomerization, times of action in the range from
about 5 to 30 hours and in particular from about 10 to
20 hours are sufficient when the temperature of action
is about 20 to 50C and in particular about 35 to 4O0C.
After incubation, insoluble components are
advantageously re moved by centrifugation. A few
minutes at 10000 g is expedient. The detergent
concentration to be chosen depends on the detergent
used. If SDS is used, a concentration in the range
from 0.01 to 1% by weight, preferably from 0.05 to
0.5% by weight, for example of about 0.2% by weight,
proves expedient. If lauric acid or oleic acid are
used, somewhat higher concentrations are expedient,
for example in a range from 0.05 to 2% by weight,
preferably from 0.1 to 0.5% by weight, for example of
about 0.5% by weight. The detergent action should take
place at a salt concentration approximately in the
physiological range. Thus, in particular NaCI
concentrations in the range from 50 to 500 mM,
preferably from 100 to 200 mM and particularly at
about 140 mM are expedient. The subsequent reduction
of the detergent action and continuation of incubation
relates to a further oligomerization to give the
Ab(X-Y) globulomer of the invention (in WO 2004/067561
referred to as oligomers B). Since the composition
obtained from the preceding step regularly contains
detergent and a salt concentration in the
physiological range it is then expedient to reduce
detergent action and, preferably, also the salt
concentration. This may be carried out by reducing the
concentration of detergent and salt, for example, by
diluting, expediently with wa ter or a buffer of lower
salt concentration, for example Tris-HCI, pH 7.3.
Dilution factors in the range from about 2 to 10,
advantageously in the range from about 3 to 8 and in
particular of about 4, have proved suitable. The
reduction in detergent action may also be achieved by
add ing substances which can neutralize said detergent
action. Examples of these include sub stances capable
of complexing the detergents, like substances capable
of stabilizing cells in the course of purification and
extraction measures, for example particular EO/PO
block copolymers, in particular the block copolymer
under the trade name Pluronic(r) F 68. Alkoxylatedand,
in particular, ethoxylated alkyl phenols such as the
ethoxylated t-octylphenols of the Tri ton(r) X series,
in particular Triton(r) X 100,
3-(3-cholamidopropyldimethylammonio)-1-
propanesulfonate (CHAPS(r)) or alkoxylated and, in
particular, ethoxylated sorbitan fatty esters such as
those of the Tween(r) series, in particular Tween(r)
20, in concentration ranges around or above the
particular critical micelle concentration, may be
equally used. Subsequently, the solution is incubated
until sufficient Ab(X-Y) globulomer of the invention
has been produced. Times of action in the range of
several hours, preferably in the range from about 10
to 30 hours and in particular in the range from about
15 to 25 hours, are sufficient when the temperature of
action is about 20 to 500C and in particular about 35
to 400C. The 



solution may then be concentrated and possible
residues may be removed by centrifugation. Here too, a
few minutes at 10000 g proves expedient. The
supernatant obtained after centrifu gation contains an
Ab(X-Y) globulomer of the invention. An Ab(X-Y)
globulomer of the invention can be finally recovered
in a manner known per se, e. g. by ultrafiltration,
dialysis, precipitation or centrifugation. It is
further preferred if electrophoretic separation of the
Ab(X-Y) globulomers under denaturing conditions, e. g.
by SDS-PAGE, produces a double band (e. g. with an
apparent molecular weight of 38 / 48 kDa for
Ab(1-42)), and especially preferred if upon
glutardialdehyde treat ment of the globulomers before
separation these two bands are merged into one. It is
also preferred if size exclusion chromatography of the
globulomers results in a single peak (e. g.
corresponding to a molecular weight of approximately
100 kDa for Ab(1-42) globulomer or of approximately 60
kDa for glutardialdehyde cross-linked Ab(1-42)
globulomer), respectively. Starting out from Ab(1-42)
peptide, Ab(12-42) peptide, and Ab(20-42) peptide said
processes are in particular suitable for obtaining
Ab(1-42) globulomers, Ab(12-42) globulomers, and
Ab(20-42) globulomers. In a particular embodiment of
the invention, Ab(X-Y) globulomers wherein X is
selected from the group consisting of the numbers 2 .
. 24 and Y is as defined above, are those which are
obtainable by truncating Ab(1-Y) globulomers into
shorter forms wherein X is selected from the group
consisting of the numbers 2 . . 24, with X preferably
being 20 or 12, and Y is as defined above, which can
be achieved by treatment with appropriate proteases.
For instance, an Ab(20-42) globulomer can be obtained
by subjecting an Ab(1-42) globulomer to thermolysin
proteolysis, and an Ab(12-42) globulomer can be
obtained by subjecting an Ab(1-42) globu lomer to
endoproteinase GIuC proteolysis. When the desired
degree of proteolysis is reached, the protease is
inactivated in a generally known manner. The resulting
globulomers may then be isolated following the
procedures already described herein and, if required,
processed further by further work-up and purification
steps. A detailed description of said processes is
disclosed in WO 2004/067561 , which is incorporated
herein by reference. For the purposes of the present
invention, an Ab(1-42) globulomer is in particular the
Ab(1-42) globulomer as described in example 1a herein;
an Ab(20-42) globulomer is in particular the Ab(20-42)
globulomer as described in examples 1c herein, and an
Ab(12-42) globulomer is in particular the Ab(12-42)
globulomer as described in examples 1d herein.
Preferably, the globulomer shows affinity to neuronal
cells. Preferably, the globulomer also exhibits
neuromodulating effects. According to another aspect
of the invention, the globulomer consists of 11 to 16,
and most preferably, of 12 to 14 Ab(X-Y) peptides.
According to another aspect of the invention, the term
"Ab(X-Y) globulomer" here refers to a globulomer
consisting essentially of Ab(X-Y) subunits, where it
is preferred if on average at least 11 of 12 subunits
are of the Ab(X-Y) type, more preferred if less than
10% of the globulomers comprise any non-Ab(X-Y)
peptides, and most preferred if the content of
non-Ab(X-Y) peptides is below the detection threshold.
More specifically, the term "Ab(1-42) globulomer" here
refers to a globulomer consisting essen tially of
Ab(1-42) units as defined above; the term "Ab(12-42)
globulomer" here refers to a globulomer consisting
essentially of Ab(12-42) units as defined above; and
the term "Ab(20- 42) globulomer" here refers to a
globulomer consisting essentially of Ab(20-42) units
as de fined above. The term "cross-linked Ab(X-Y)
globulomer" here refers to a molecule obtainable from
an Ab(X-Y) globulomer as described above by
cross-linking, preferably chemically cross-linking,
more preferably aldehyde cross-linking, most
preferably glutardialdehyde cross-linking of the
constituent units of the globulomer. In another aspect
of the invention, a cross-linked globulomer is
essentially a globulomer in which the units are at
least partially joined by covalent bonds, rather than
being held together by non-covalent interactions only.
For the purposes of the present invention, a
cross-linked Ab(1-42) globulomer is in particular the
cross-linked Ab(1- 42) oligomer as described in
example 1b herein. The term "Ab(X-Y) globulomer
derivative" here refers in particular to a globulomer
that is la belled by being covalently linked to a
group that facilitates detection, preferably a
fluorophore, e. g. fluorescein isothiocyanate,
phycoerythrin, Aequorea victoria fluorescent protein,
Dictyosoma fluorescent protein or any combination or
fluorescence-active derivative thereof; a chromophore;
a chemoluminophore, e. g. luciferase, preferably
Photinus pyralis luciferase, Vibrio fischeri
luciferase, or any combination or
chemoluminescence-active derivative thereof;an
enzymatically active group, e. g. peroxidase, e. g.
horseradish peroxidase, or any enzymatically active
derivative thereof; an electron-dense group, e. g. a
heavy metal containing group, e.g. a gold containing
group; a hapten, e. g. a phenol derived hapten; a
strongly anti genic structure, e. g. peptide sequence
predicted to be antigenic, e. g. predicted to be
antigenie by the algorithm of Kolaskar and Tongaonkar;
an aptamer for another molecule; a che 



lating group, e. g. hexahistidinyl; a natural or
nature-derived protein structure mediating further
specific protein-protein interactions, e. g. a member
of the fos/jun pair; a magnetic group, e. g. a
ferromagnetic group; or a radioactive group, e. g. a
group comprising 1H, 14C, 32P, 35S or 125 I or any
combination thereof; or to a globulomer flagged by
being covalently or by non-covalent high-affinity
interaction, preferably covalently linked to a group
that facilitates inactivation, se questration,
degradation and/or precipitation, preferably flagged
with a group that promotes in vivo degradation, more
preferably with ubiquitin, where is particularly
preferred if this flagged oligomer is assembled in
vivo; or to a globulomer modified by any combination
of the above. Such labelling and flagging groups and
methods for attaching them to proteins are known in
the art. Labelling and/or flagging may be performed
before, during or after globulomerisation. In another
aspect of the invention, a globulomer derivative is a
molecule obtainable from a globulomer by a labelling
and/or flagging reaction. Correspondingly, term
"Ab(X-Y) monomer derivative" here refers in particular
to an Ab monomer that is labelled or flagged as
described for the globulomer. Expediently, the
antibody of the present invention binds to an
Ab(20-42) globulomer with a K0 in the range of 1x1 0~6
M to 1x1 0~12 M. Preferably, the antibody binds to an
Ab(20-42) globu lomer with high affinity, for instance
with a KD of 1x1 0 7 M or greater affinity, e.g. with
a KD of 3x1 0 8 M or greater affinity, with a KD of 1x
10~8 M or greater affinity, e.g. with a KD of 3x1 0 9
M or greater affinity, with a KD of 1x1 0~9 M or
greater affinity, e.g. with a KD of 3x1 0~10 M or
greater affinity, with a K of 1x10 10 M or greater
affinity, e.g. with a KD of 3x10~11 M or greater
affinity, or with a KD of 1x10~11 M or greater
affinity. The term "greater affinity" here refers to a
degree of interaction where the equilibrium between
unbound antibody and unbound globulomer on the one
hand and antibody-globulomer com plex on the other is
further in favour of the antibody-globulomer complex.
Likewise, the term "smaller affinity" here refers to a
degree of interaction where the equilibrium between
unbound antibody and unbound globulomer on the one
hand and antibody-globulomer complex on the other is
further in favour of the unbound antibody and unbound
globulomer. The term "greater affinity"is synonymous
with the term "higher affinity" and term "smaller
affinity"is synonymous with the term "lower affinity".
According to a particular embodiment, the invention
relates to an antibody which binds to the Ab(20-42)
globulomer with a KD in the range of 1x1 0 6 M to 1x1
0~12 M, to the Ab(1-42) globulomer with a KD of 10~12
M or smaller affinity, the binding affinity to the
Ab(20-42) globulomer being greater than the binding
affinity to the Ab(1-42) globulomer. It is preferred
that the binding affinity of the antibody of the
present invention to the Ab(20-42) globulomer is at
least 2 times, e. g. at least 3 times or at least 5
times, preferably at least 10 times, e. g. at least 20
times, at least 30 times or at least 50 times, more
preferably at least 100 times, e. g. at least 200
times, at least 300 times or at least 500 times, and
even more preferably at least 1000 times, e. g. at
least 2000 times, at least 3000 times or at least 5000
times, even more preferably at least 10000 times, e.
g. at least 20000 times, at least 30000 or at least
50000 times, and most preferably at least 100000 times
greater than the binding affin ity of the antibody to
the Ab( 1-42) globulomer. According to a particular
embodiment, the invention relates to an antibody which
binds to the Ab(12-42) globulomer with a KD with a K0
of 10~12 M or smaller affinity, the binding affinity
to the Ab(20-42) globulomer being greater than the
binding affinity to the Ab( 12-42) globulomer. It is
also preferred that the binding affinity of the
antibody of the present invention to the Ab(20- 42)
globulomer is at least 2 times, e. g. at least 3 times
or at least 5 times, preferably at least 10 times, e.
g. at least 20 times, at least 30 times or at least 50
times, more preferably at least 100 times, e. g. at
least 200 times, at least 300 times or at least 500
times, and even more preferably at least 1000 times,
e. g. at least 2000 times, at least 3000 times or at
least 5000 times, even more preferably at least 10000
times, e. g. at least 20000 times, at least 30000 or
at least 50000 times, and most preferably at least
100000 times greater than the binding affin ity of the
antibody to the Ab(12-42) globulomer. Preferably, the
antibodies of the present invention bind to at least
one Ab globulomer, as de fined above, and have a
comparatively smaller affinity for at least one
non-globulomer form of Ab. Antibodies of the present
invention having a comparatively smaller affinity for
at least one nonglobulomer form of Ab than for at
least one Ab globulomer include antibodies having a
binding affinity to the Ab(20-42) globulomer that is
greater than to an Ab(1-42) monomer. Further, it is
preferred that, alternatively or additionally, the
binding affinity of the antibody to the Ab(20-42)
globulomer is greater than to an Ab(1-40) monomer. In
a preferred embodiment of the invention, the affinity
of the antibody to the Ab(20-42) globu lomer is
greater than its affinity to both the Ab(1-40) and the
Ab(1-42) monomer. The term "Ab(X-Y) monomer" here
refers to the isolated form of the Ab(X-Y) peptide,
preferably 



a form of the Ab(X-Y) peptide which is not engaged in
essentially non-covalent interactionswith other Ab
peptides. Practically, the Ab(X-Y) monomer is usually
provided in the form of an aqueous solution. In a
particularly preferred embodiment of the invention,
the aqueous mono mer solution contains 0.05% to 0.2%,
more preferably about 0.1% NH4OH. In another particu
larly preferred embodiment of the invention, the
aqueous monomer solution contains 0.05% to 0.2%, more
preferably about 0.1% NaOH. When used (for instance
for determining the binding affinities of the
antibodies of the present invention), it may be
expedient to dilute said solution in an appropriate
manner. Further, it is usually expedient to use said
solution within 2 hours, in particular within 1 hour,
and especially within 30 minutes after its
preparation. More specifically, the term "Ab(1-40)
monomer" here refers to an Ab(1-40) monomer prepara
tion as described in example 2 herein, and the term
"Ab(1-42) monomer" here refers to an Ab(1-42)
preparation as described in example 2 herein.
Expediently, the antibody of the present invention
binds to one or, more preferably, both monomers with
low affinity, most preferably with a KD of 1x1 0~8 M
or smaller affinity, e. g. with a KD of 3x1 0 8 M or
smaller affinity, with a KD of 1x1 0~7 M or smaller
affinity, e. g. with a KD of 3x1 Or 7 M or smaller
affinity, or with a KD of 1x1 0~6 M or smaller
affinity, e. g. with a KD of 3x1 0 5 M or smaller
affinity, or with a K of 1x1 0 5 M or smaller
affinity. It is especially preferred that the binding
affinity of the antibody of the present invention to
the Ab(20-42) globulomer is at least 2 times, e. g. at
least 3 times or at least 5 times, preferably at least
10 times, e. g. at least 20 times, at least 30 times
or at least 50 times, more preferably at least 100
times, e. g. at least 200 times, at least 300 times or
at least 500 times, and even more preferably at least
1000 times, e. g. at least 2000 times, at least 3000
times or at least 5000 times, even more preferably at
least 10000 times, e. g. at least 20000 times, at
least 30000 or at least 50000 times, and most
preferably at least 100000 times greater than the
binding affinity of the antibody to one or, more
preferably, both monomers. Antibodies of the present
invention having a comparatively smaller affinity for
at least one nonglobulomer form of Ab than for at
least one Ab globulomer further include antibodies
having a binding affinity to the Ab(20-42) globulomer
that is greater than to Ab(1-42) fibrils. Further, it
is preferred that, alternatively or additionally, the
binding affinity of the antibody to the Ab(20-42)
globulomer is greater than to Ab(1-40) fibrils. The
term "fibril" here refers to a molecular structure
that comprises assemblies of noncovalently associated,
individual Ab(X-Y) peptides, which show fibrillary
structure in the elec tron microscope, which bind
Congo red and then exhibit birefringence under
polarized light and whose X-ray diffraction pattern is
a cross- b structure.In another aspect of the
invention, a fibril is a molecular structure
obtainable by a process that comprises the
self-induced polymeric aggregation of a suitable Ab
peptide in the absence of detergents, e. g. in 0.1 M
HCI, leading to the formation of aggregates of more
than 24, prefera bly more than 100 units. This process
is well known in the art. Expediently, Ab(X-Y) fibrils
are used in the form of an aqueous solution. In a
particularly preferred embodiment of the inven tion,
the aqueous fibril solution is made by dissolving the
Ab peptide in 0.1% NH4OH, diluting it 1 : 4 with 20 mM
NaH2PO4, 140 mM NaCI, pH 7.4, followed by readjusting
the pH to 7.4, incu bating the solution at 37 0C for
20 h, followed by centrifugation at 10000 g for 10 min
and resuspension in 20 mM NaH2PO4, 140 mM NaCI, pH
7.4. The term "Ab(X-Y) fibril" here refers to a fibril
consisting essentially of Ab(X-Y) subunits, where it
is preferred if on average at least 90% of the
subunits are of the Ab(X-Y) type, more pre ferred if
at least 98% of the subunits are of the Ab(X-Y) type,
and most preferred if the content of non-A b(X-Y)
peptides is below the detection threshold. More
specifically, the term "Ab(1-42) fibril" here refers
to a Ab(1-42) fibril preparation as de scribed in
example 3 herein. Expediently, the antibody of the
present invention binds to one or, more preferably,
both fibrils with low affinity, most preferably with a
KD of IxIO 8 M or smaller affinity, e. g. with a KD of
3x1 0 8 M or smaller affinity, with a KD of 1x1 0 7 M
or smaller affinity, e. g. with a K0 of 3x1 0~7 M or
smaller affinity, or with a K0 of 1x1 0~6 M or smaller
affinity, e. g. with a KD of 3x1 0 5 M or smaller
affinity, or with a KD of 1x1 0~5 M or smaller
affinity. It is especially preferred that the binding
affinity of the antibody of the present invention to
Ab(20-42) globulomer is at least 2 times, e. g. at
least 3 times or at least 5 times, preferably at least
10 times, e. g. at least 20 times, at least 30 times
or at least 50 times, more preferably at least 100
times, e. g . at least 200 times, at least 300 times
or at least 500 times, and even more preferably at
least 1000 times, e. g. at least 2000 times, at least
3000 times or at least 5000 times, even more
preferably at least 10000 times, e. g. at least 20000
times, at least 30000 or at least 50000 times, and
most preferably at least 100000 times greater than the
binding affinity of the antibody to one or, more
preferably, both fibrils. According to one particular
embodiment, the invention relates to antibodies having
a binding affinity to the Ab(20-42) globulomer which
is greater than its binding affinity to both Ab(1-40) 



and Ab( 1-42) fibrils. According to a particularly
preferred embodiment, the present invention relates to
antibodies having a comparatively smaller affinity for
both the monomeric and fibrillary forms of Ab thanfor
at least one Ab globulomer, in particular Ab(20-42)
globulomer. These antibodies hereinaf ter are referred
to globulomer-specific antibodies. Antibodies of the
present invention further include antibodies having a
binding affinity to the Ab(20-42) globulomer that is
greater than to a cross-linked Ab(1-42) globulomer, in
particular to a glutardialdehyde cross-linked Ab(1-42)
globulomer, such as that described in example 1b
herein. In a particularly preferred embodiment of the
invention, the binding affinity of the antibody to
Ab(20-42) globulomer is at least 2 times, e. g. at
least 3 times or at least 5 times, preferably at least
10 times, e. g. at least 20 times, at least 30 times
or at least 50 times, more preferably at least 100
times, e. g. at least 200 times, at least 300 times or
at least 500 times, and even more preferably at least
1000 times, e. g. at least 2000 times, at least 3000
times or at least 5000 times, even more preferably at
least 10000 times, e. g. at least 20000 times, at
least 30000 or at least 50000 times, and most
preferably at least 100000 times greater than the
binding affinity of the antibody to cross-linked
Ab(1-42) globulomer. The antibodies of the present
invention are preferably isolated, in particular
monoclonal and more particularly recombinant. The
present invention also relates to a monoclonal
antibody (5F7) that is obtainable from a hybridoma
designated by American Type Culture Collection deposit
number PTA-7241. The present invention also relates to
a monoclonal antibody (10F1 1) that is obtainable from
a hybridoma designated by American Type Culture
Collection deposit number PTA-7239. The present
invention also relates to a monoclonal antibody (7C6)
that is obtainable from a hybridoma designated by
American Type Culture Collection deposit number
PTA-7240. The present invention also relates to a
monoclonal antibody (4B7) that is obtainable from a
hybridoma designated by American Type Culture
Collection deposit number PTA-7242. The present
invention also relates to a monoclonal antibody (6A2)
that is obtainable from a hybridoma designated by
American Type Culture Collection deposit number
PTA-7409. The present invention also relates to a
monoclonal antibody (2F2) that is obtainable from a
hybridoma designated by American Type Culture
Collection deposit number PTA-7408. The present
invention also relates to a monoclonal antibody (4D10)
that is obtainable from a hybridoma designated by
American Type Culture Collection deposit number
PTA-7405.The present invention also relates to a
monoclonal antibody (7E5) that is obtainable from a
hybridoma designated by American Type Culture
Collection deposit number PTA-7809. The present
invention also relates to a monoclonal antibody (10C1
) that is obtainable from a hybridoma designated by
American Type Culture Collection deposit number
PTA-7810. The present invention also relates to a
monoclonal antibody (3B10) that is obtainable from a
hybridoma designated by American Type Culture
Collection deposit number PTA-7851. These antibodies
of the present invention, 5F7, 10F1 1, 7C6, 4B7, 6A2,
2F2, 4D10, 7E5, 10C1 and 3B10, are characterized by
having a binding affinity to an Ab(20-42) globulomer
that is greater than the binding affinity of the
antibody to an Ab(1-42) globulomer. The present
invention also relates to antibodies having a similar
binding profile to that of any one of said monoclonal
antibodies, 5F7, 10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10,
7E5, 10C1 and 3B10. Antibodies having a similar
binding profile to that of any one of said monoclonal
antibod ies should be understood as not being limited
to antibodies having a binding affinity to an
Ab(20-42) globulomer that is greater than the binding
affinity of the antibody to an Ab(1-42) globulomer.
Antibodies having a binding profile similar to that of
any one of said monoclonal antibodies, 5F7, 10F1 1,
7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 and 3B10, include
antibodies which bind to the same epitope as
monoclonal antibody 5F7, 10F1 1, 7C6, 4B7, 6A2, 2F2,
4D10, 7E5, 10C1 and 3B10. All monoclonal antibodies
from the group consisting of 5F7, 10F1 1, 7C6, 4B7,
6A2, 2F2, 4D10, 7E5, 10C1 and 3B10 bind to an epitope
contained within the 20 and 42 Ab sequence range, in
particular within the 20-30 Ab sequence range. Without
being bound to theory, said epitope is believed to be
a structural, non-linear epitope in between subunits
in the region of amino acids 20 and 42, in particular
in the region of amino acids 20 and 30. The present
invention also relates to antibodies which are capable
of competing with at least one, preferably all,
antibodies selected from the group consisting of 5F7,
10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 and 3B10.
The term "competing antibodies" herein refers to any
number of antibodies targeting the same molecular or
stably but non-covalently linked supermolecular
entity, preferably the same mole cule, wherein at
least one is capable of specifically reducing the
measurable binding of another, preferably by
sterically hampering the other's access to its target
epitope or by inducingand/or stabilizing a
conformation in the target entity that reduces the
target's affinity for the 



other antibody, more preferably by directly blocking
access to the other's target epitope by binding to an
epitope in sufficiently close vicinity of the former,
overlapping with the former or identical to the
former, most preferably overlapping or identical, in
particular identical. Two epitopes are herein said to
be "overlapping" if they share part of their chemical
structures, pref erably their amino acid sequences,
and to be "identical", if their chemical structures,
preferably their amino acid sequences, are identical.
Thus, the present invention also relates to antibodies
whose target epitopes are overlapping with, preferably
identical to, the target epitope of at least one of
the antibodies selected from the group consisting of
5F7, 10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 and
3B10. Antibodies having a similar binding profile to
that of any one of said monoclonal antibodies, 5F7,
10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 and 3B10,
thus further include antibodies which comprise at
least a portion of the antigen-binding moiety of any
one of said monoclonal antibodies, 5F7, 10F1 1, 7C6,
4B7, 6A2, 2F2, 4D10, 7E5, 10C1 and 3B10. Preferably,
said portion comprises at least one complementary
determining region (CDR) of any one of said monoclonal
antibodies, 5F7, 10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10,
7E5, 10C1 and 3B10. Thus, according to a further
particular embodiment, the present invention relates
to antibodies comprising the amino acid sequence of
the heavy chain CDR3 and/or the amino acid se quence
of the light chain CDR3 of monoclonal antibody 5F7,
10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 or 3B10.
Specific examples of such antibodies include those
which also comprise the amino acid sequence of the
heavy chain CDR2 and/or the amino acid sequence of the
light chain CDR2 of monoclonal antibody 5F7, 10F1 1,
7C6, 4B7, 6A2, 2F2, 4D1 0, 7E5, 10C1 or 3B10,
respectively. Even more specifically, such antibodies
include those which also comprise the amino acid
sequence of the heavy chain CDR1 and/or the amino acid
sequence of the light chain CDR1 of monoclonal
antibody 5F7, 10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5,
10C1 or 3B10, respectively. In one aspect, the present
invention thus relates to antibodies comprising a
heavy chain wherein the CDR3, CDR2 and/or CDR1 domain
comprises the amino acid sequence of the heavy chain
CDR3, CDR2 and/or CDR1 of monoclonal antibody 5F7,
10F1 1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 or 3B10.
In a further aspect, the present invention thus
relates to antibodies comprising a light chain wherein
the CDR3, CDR2 and/or CDR1 domain comprises the amino
acid sequence of the light chain CDR3, CDR2 and/or
CDR1 , respectively, of monoclonal antibody 5F7, 10F1
1, 7C6, 4B7, 6A2, 2F2, 4D10, 7E5, 10C1 or
3B10.Preferably, the antibody comprises at least one
CDR comprising an amino acid sequence se lected from
the group consisting of: amino acid residues 31-35 of
SEQ ID NO:3, amino acid residues 50-66 of SEQ ID NO:3,
amino acid residues 99-109 of SEQ ID NO:3, amino acid
resi dues 24-39 of SEQ ID NO:4, amino acid residues
55-61 of SEQ ID NO:4, amino acid residues 94-102 of
SEQ ID NO:4, amino acid residues 31-35 of SEQ ID NO:7,
amino acid residues 50- 66 of SEQ ID NO:7, amino acid
residues 97-109 of SEQ ID NO:7, amino acid residues
24-39 of SEQ ID NO:8, amino acid residues 55-61 of SEQ
ID NO:8, amino acid residues 94-102 of SEQ ID NO:8,
amino acid residues 31-35 of SEQ ID NO:1 1, amino acid
residues 50-65 of SEQ ID NO:1 1, amino acid residues
98-107 of SEQ ID NO:1 1, amino acid residues 24-39 of
SEQ ID NO:12, amino acid residues 55-61 of SEQ ID
NO:12, amino acid residues 94-102 of SEQ ID NO: 12,
amino acid residues 31-35 of SEQ ID NO: 15, amino acid
residues 50-66 of SEQ ID NO: 15, amino acid residues
99-107 of SEQ ID NO: 15, amino acid residues 24-40 of
SEQ ID NO: 16, amino acid residues 56-62 of SEQ ID NO:
16, amino acid residues 95-103 of SEQ ID NO: 16, amino
acid residues 31-35 of SEQ ID NO: 19, amino acid
residues 50-66 of SEQ ID NO: 19, amino acid residues
99-109 of SEQ ID NO: 19, amino acid residues 24-39 of
SEQ ID NO:20, amino acid residues 55-61 of SEQ ID
NO:20, amino acid residues 94-102 of SEQ ID NO:20,
amino acid residues 31-35 of SEQ ID NO:23, amino acid
residues 50-66 of SEQ ID NO:23, amino acid residues
99-109 of SEQ ID NO:23, amino acid residues 24-39 of
SEQ ID NO:24, amino acid residues 55-61 of SEQ ID
NO:24, amino acid residues 94-102 of SEQ ID NO:24,
amino acid residues 31-35 of SEQ ID NO:27, amino acid
residues 50-65 of SEQ ID NO:27, amino acid residues
98-101 of SEQ ID NO:27, amino acid residues 24-39 of
SEQ ID NO:28, amino acid residues 55-61 of SEQ ID
NO:28, amino acid residues 94-102 of SEQ ID NO:28,
amino acid residues 31-35 of SEQ ID NO:31, amino acid
residues 50-66 of SEQ ID NO:31 , amino acid residues
99-1 07 of SEQ ID NO:31 , amino acid residues 24-40 of
SEQ ID NO:32, amino acid residues 56-62 of SEQ ID
NO:32, amino acid residues 95-103 of SEQ ID NO:32,
amino acid residues 31-35 of SEQ ID NO:35, amino acid
residues 50-66 of SEQ ID NO:35, amino acid residues
99-107 of SEQ ID NO:35, amino acid residues 24-40 of
SEQ ID NO:36, amino acid residues 56-62 of SEQ ID
NO:36, amino acid residues 95-103 of SEQ ID NO:36,
amino acid residues 31-35 of SEQ ID NO:38, amino acid
residues 50-66 of SEQ ID NO:38, and amino acid
residues 98-109 of SEQ ID NO:38. 



In a preferred embodiment, the antibody comprises at
least 3 CDRs selected from the group consisting of the
sequences disclosed above. More preferably the 3 CDRs
selected are from sets of variable domain CDRs
selected from the group consisting of:NOVEL PROCESS
FOR THE PREPARATION OF THOC The present invention
relates to a process for the preparation of indoles,
e.g. 1,2,3,9-tetrahydro- carbazol-4-one and
derivatives thereof. 1,2,3,9-tetrahydro-carbazol-4-one
(THOC) and derivatives thereof can be used as inter
mediates in the process for the preparation of e.g.
valuable active substances in medica ments, e.g. as an
intermediate in the process for the preparation of a
carbazolyl-(4)-oxypropanolamine derivative of formula
wherein X is a bond, -CH -, an oxygen or sulfur atom;
Ar is phenyl, naphthyl, indanyl or tetrahydronaphthyl;
R1 is hydrogen, Ci-C alkyl, benzyl or naphthyl; R2 is
hydrogen, Ci-C alkyl or arCi-C alkyl selected from
benzyl, phenylethyl and phenylpropyl; R3 is hydrogen
or Ci-C alkyl; R4 is hydrogen or Ci-C alkyl, or when X
is an oxygen atom, R4 together with R5 is -CH2O-; R5
and R6 are independently of each other hydrogen,
halogen, hydroxy, Ci-C alkyl, -CONH 2-, Ci-C 6alkoxy,
benzyloxy, Ci-C 6alkylthio, Ci-C 6alkylsulphinyl or
Ci-C 6alkylsulphonyl; or R5 and R6 together represent
methylenedioxy, e.g. of
(l-(carbazol-4-yloxy-3-((2-(o-methoxyphenoxy)ethyl)ami
no)-2-propanol (e.g. EP 004,920) or carvedilol. A
medicament containing carvedilol for the treatment of
patients suffering from hypertension or congestive
heart failure is commercially available, e.g. under
the tradename of Dilatrend (r).In one embodiment the
present invention provides a process for the
preparation of a compound of formula I wherein both R7
are, independently, Ci-C alkyl, or together are -CH
-CH -CH - ; comprising cyclizing a compound of formula
II wherein both R7 are, independently, Ci-C alkyl, or
together are -CH 2-CH 2-CH 2- ; and Hal is halogen,
e.g. I, Br or Cl; in the presence of a palladium
catalyst in an amount in the range from 0.00001 to
lower than 5 mol %. Examples of a palladium catalyst
include Pd organic compounds, like Pd(PPlIs) wherein
Ph is phenyl, trans-di(
m-acetato)bis[o-(di-o-tolylphosphino)benzyl]dipalladiu
m (II), and bis(acetonitrile)-palladium(II)chloride,
palladium salts like PdCl 2 or another salt without
addition of ligands, e.g. palladium acetate; and
palladium catalysts on a solid support, like Pd(PPli
3)4 polymer bound, e.g. commercially available from
suppliers like Aldrich, e.g. catalog number 511579,
and 5 % Pd/C, e.g. 5 % Pd/C 50 % H2O type E105 CA/W,
or type E10N/W; 10 % Pd/C, e.g. 10 % Pd/C 50 % H2O
type K-0220 from suppliers like Heraeus and Degussa;
and a microencapsulated palladium catalyst. Examples
of a microencapsulated palladium catalyst include
catalysts prepared by immobilizing palladium, e.g.
colloidal palladium or palladium acetate, optionally
with acti vating ligands, within a permeable polymer
microcapsule shell. For example, a microen capsulated
catalyst may be prepared by dissolving or dispersing a
catalyst in a first phase (e.g. an organic phase),
dispersing the first phase in a second, continuous
phase (e.g. an aqueous phase) to form an emulsion,
reacting one or more microcapsule wall-forming
materials at the interface between the dispersed first
phase and the continuous second phase to form a
microcapsule polymer shell encapsulating the dispersed
first phase core and optionally recovering the
microcapsules from the continuous phase. The
encapsulated catalyst may be recovered from the
reaction medium and re-cycled as is described e.g. in
WO2003006151, e.g. within a highly cross-linked
polyurea matrix, e.g. Pd(0)EnCat(tm) NP(30 % Matrix
content, 0.4 mmol Pd/ g) which is commercially
available from Sigma- Aldrich, e.g. under catalog
number 65,366-7. The reaction may take place in a
solvent like NMP, DMF, ethanol or H O in ethanol. The
reaction may take place in the presence of a base like
NaOH and organic bases like triethylamine and
tripropylamine or of a salt of an organic or inorganic
acid like sodium acetate, NaHCO3 or Na2CO3. The
process maybe performed at a temperature in the range
from room temperature (RT) to the corresponding
boiling point of the solvent used, e.g. at 1350C or
14O0C. The process maybe performed during a time
period of from 1hour to 72 hours, e.g. for 20 hours or
14 hours, e.g. overnight. The process maybe performed
in the presence of an additional extra ligand, e.g.
tetraphenylphosphonium chloride. 



The catalyst may be removed from the reaction mixture
by procedures known to the skilled artisan, e.g. by
extraction or by suction. The removal may take place
at a temperature in the range from RT to below the
corresponding boiling point, e.g. in a range from 80
to 9O0C. The removed catalyst may be washed once or
several times with a solvent, e.g. with the solvent
used in the reaction, e.g. with NMP. By the above
process the compound of formula I may be obtained in a
yield of from 35 to 100 %, e.g. 60 to 90 %, e.g. 70 to
90 %, e.g. 80 to 90 %. For example, the compound of
formula I may be obtained from a compound of formula
II wherein Hal is Br or I, in a yield from 70 to 100
%, e.g. from 80 to 90 %; or the compound of formula I
maybe obtained from a compound of formula II wherein
Hal is Cl, in a yield from 35 to 100 %, e.g. from 35
to 70 %. By the above process the compound of formula
I may be obtained with a purity from 50 to 99.5 %
(HPLC) , e.g. 90 to 99.5 % (HPLC) , e.g. 98 to 99.5 %
(HPLC) . By purification by e.g. stirring or decoction
or crystallization in an organic solvent, in a mixture
of an organic solvent and water or in water, e.g.
ethanol or ethanol/water or water the compound of
formula I prepared by the above process may be
obtained in a purity of 98 to 100 % (HPLC), e.g. 99.5
to 100 % (HPLC).In another embodiment the present
invention provides a process for the preparation of a
compound of formula I comprising cyclizing a compound
of formula II in the presence of a palladium catalyst
in an amount in the range from 0.00001 to lower than 5
mol % wherein in formulae I and II both R7 together
are -CH -CH -CH - . In another embodiment the present
invention provides a process for the preparation of a
compound of formula I comprising cyclizing a compound
of formula II in the presence of a palladium catalyst
in an amount in the range from 0.00001 to 1mol %, e.g.
in the range from 0.001 to 0.9 mol %, e.g. in the
range from 0.01 to 0.5 mol %, e.g. from 0.1 to 0.2 mol
%. In another embodiment the present invention
provides a process for the preparation of a compound
of formula I comprising cyclizing a compound of
formula II wherein Hal is Cl in the presence of a
palladium catalyst. In still another embodiment the
present invention provides a process for the
preparation of a compound of formula I comprising
cyclizing a compound of formula II wherein Hal is Cl
in the presence of bis(acetonitrile)-
palladium(II)chloride. In another embodiment the
present invention provides a process for the
preparation of a compound of formula I comprising
cyclizing a compound of formula II wherein Hal is I or
Br in the presence of a palladium catalyst in
Ci-C4alkanol; a palladium salt; or a palladium
catalyst on a solid support. Examples of a palladium
catalyst in Ci-C4alkanol include Pd(PPlIs) wherein Ph
is phenyl in Ci-C4alkanol and trans-di(
m-acetato)bis[o-(di-o-tolylphosphino)benzyl]dipalladiu
m (II) in Ci-C4alkanol. Examples of Ci-C4alkanol
include methanol, ethanol, propanol and its isomers,
and butanol and its isomers. In another embodiment the
present invention provides a composition containing a
compound of formula I and traces of Pd or palladium
salt, e.g. 0.001-1 mg Pd/mg THOC (I). The compound of
formula II may be prepared by a procedure known to the
skilled artisan or by the following procedure. In
another embodiment the present invention provides a
process for the preparation of a compound of formula
II wherein both R7 are, independently, Ci-C alkyl, or
together are -CH2-CH2-CH2- comprising reacting a
compound of formula IIIwherein Hal is halogen, e.g.
Cl, Br or I ; with a compound of formula IV TO TO (IV)
wherein both R7 are, independently, Ci-C alkyl, or
together are -CH -CH -CH - ; followed by
crystallization. In still another embodiment the
present invention provides a process for the
preparation of a compound of formula II wherein both
R7 together are -CH 2-CH2-CH2- comprising reacting a
compound of formula III wherein Hal is halogen, e.g.
Cl, Br or I ; with a compound of formula IV wherein
both R7 together are -CH 2-CH2-CH2- ; followed by
crystallization . The reaction may take place in the
presence of an acid, e.g. an organic acid, e.g. acetic
acid or propionic acid, or homologs thereof. The ratio
of the acid in the reaction mixture may be between 0
and 50 weight %, e.g. between 15 and 25 weight %. The
reaction may take 



place at a temperature in the range from RT to a
temperature below the boiling point, e.g. at 6O0C. The
reaction may take place in a nitrogen atmosphere. The
crystallization of the compound of formula II may be
initiated by the addition of water. By the above
process the compound of formula II may be obtained in
a yield of from 85 %to quantitative yield, e.g. 98 %.
The compounds of formula III and IV are commercially
available or maybe prepared by procedures known to the
skilled artisan.In another embodiment the present
invention provides a process for the preparation of a
compound of formula I wherein both R7 are,
independently, Ci-C alkyl, or together are -CH -CH -CH
- ; wherein (a) a compound of formula III wherein Hal
is halogen, e.g. Cl, Br or I ; is reacted with a
compound of formula IV T T (IV) O O wherein both R7
are, independently, Ci-C alkyl, or together are -CH
2-CH2-CH2- ; in the presence of an acid or a mixture
of an acid and an organic solvent; (b) followed by
optional addition of extra solvent, and by
neutralization with a base, and (c) cyclization in the
presence of a metal catalyst and a base. The above
process is referred to hereinafter as the ONE POT
REACTION. In another embodiment the present invention
provides a ONE POT REACTION for the preparation of a
compound of formula I wherein in formulae I and IV
both R7 together are -CH2-CH2-CH2-. Examples of a
metal catalyst include a transition metal catalyst,
e.g. a palladium catalyst, a rhodium catalyst and a
ruthenium catalyst, e.g. a palladium catalyst like the
ones mentioned above. Examples of an acid include an
organic acid, e.g. acetic acid or propionic acid, or
homologs thereof. Examples of a base include NaOH,
mineral alkaline agents like NaHCO and Na2CO , salts
of organic acids like sodium acetate, and organic
bases like triethylamine and
tripropylamine.Neutralization may take place by
neutralization of an acid with a mineral alkaline
agent or an organic base, e.g. by neutralization of an
organic acid like acetic acid with a mineral alkaline
agent like sodium hydroxide, an aqueous solution
thereof, or with an organic base like triethylamine or
tripropylamine. After neutralization, water maybe
eliminated by a process known to the skilled person,
e.g. by destination. After the neutralization step an
additional base may be added to the mixture. The ONE
POT REACTION may be performed by addition of a solvent
like NMP, DMF, ethanol or H O in ethanol to the
reaction mixture. The solvent may be added at
different stages of the process, e.g. before or after
the neutralization. The amount of the solvent may be
in the range from 20 to 90 weight %, e.g. from 50 to
70 weight %. The temperature at which the ONE POT
REACTION may be performed is depending on whether the
catalyst had already been added or not. For example,
prior to the addition of the catalyst the temperature
may be in the range from RT to 1000C, e.g. 6O0C.
Following the addition of catalyst the temperature may
be raised up to the corresponding boiling point of the
solvent used, e.g. at 1350C or 14O0C. The catalyst may
be removed from the reaction mixture by procedures
known to the skilled artisan, e.g. by extraction or by
suction. The removal may take place at a temperature
in the range from RT to below the corresponding
boiling point, e.g. in a range from 80 to 9O0C. The
removed catalyst may be washed once or several times
with a solvent, e.g. with the solvent used in the
reaction, e.g. with NMP. By the ONE POT REACTION the
compound of formula I maybe obtained in a yield of
from 35 to 100 %, e.g. 60 to 90 %, e.g. 70 to 90 %,
e.g. 80 to 90 %. For example, if in the ONE POT
REACTION a compound of formula III, wherein Hal is Br
or I, is used the compound of formula I maybe obtained
in a yield from 70 to 100 %, e.g. from 80 to 90 %; or
if a compound of formula III, wherein Hal is Cl, is
used the compound of formula I may be obtained in a
yield from 35 to 100 %, e.g. from 35 to 70 % By the
ONE POT REACTION the compound of formula I maybe
obtained in a purity from 50 to 99.5 % (HPLC), e.g.
from 90 to 99.5 % (HPLC), e.g. 97 to 99.5 % (HPLC). By
purification by e.g. stirring or decoction or
crystallization in an organic solvent, in a mixture of
an organic solvent and water or in water, e.g. ethanol
or ethanol/water or waterthe compound of formula I
prepared by the ONE POT REACTION may be obtained in a
purity of 98 to 100 % (HPLC), e.g. 99 to 100 % (HPLC).



The catalyst may be added to the reaction mixture
after the neutralization. Examples The following
abbreviations were used throughout the specification:
RT: room tempera ture; DMF: N,N-dimethylformamide;
NMP: N-methyl-2-pyrrolidone. Preparation of a compound
of formula II Example 1.1: Preparation of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 together are -CH 2-CH 2-CH 2-) 22.3 g (130
mmol) of 2-bromoaniline (III, Hal = Br) and 15.0 g
(134 mmol) of 1,3-cyclohexanedione (IV, both R7
together are -CH 2-CH 2-CH 2-) were dissolved in 18.5
ml of acetic acid at 250C under nitrogen. The mixture
was stirred for 3 hours at 250C. A homogenous
suspension was formed. 74 ml of water were added
within 30 min at 250C, the suspension was stirred for
additional 90 min. The solid was filtered off, washed
with 60 ml of water and dried at 5O0C for 12 hours.
Yield: 33.9 g (98 %), m.p. 164-17O0C. Example 1.2:
Preparation of 3-(2-chloroanilino)-cyclohex-2-enone
(II, Hal = Cl, both R7 together are -CH 2-CH 2-CH 2-)
16.5 g (129 mmol) of 2-chloroaniline (III, Hal = Cl)
and 15.0 g (134 mmol) of 1,3-cyclohexanedione (IV,
both R7 together are -CH 2-CH 2-CH 2-) were dissolved
in 18.5 ml of acetic acid at 250C under nitrogen. The
mixture was stirred for 3 hours at 250C. A clear,
yellowbrownish solution was formed. 74 ml of water
were added within 30 min at 250C, the su s pension was
stirred for additional 90 min. The solid was filtered
off, washed with 60 ml of water and dried at 5O0C for
12 hours. Yield: 27.5 g (96 %), m.p. 171-1720C.
Preparation of a compound of formula I starting from a
compound of formula II Example 2.1: Preparation of
THOC (I, both R7 together are -CH 2-CH 2-CH 2-) (a)
2.66 g (10 mmol) of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 to gether are -CH 2-CH 2-CH 2-), 240 mg (0.2
mmol) of Pd(PPh 3)4, 50 ml of EtOH and 2 ml of
triethylamine were heated under stirring and nitrogen
atmosphere to 8O0C. After 28 h 1ml of triethylamine
was added and heating continued for further 20 h . The
mixture was concentrated to 25 ml and cooled to O0C.
The precipitation was separated, washed with 5 ml of
EtOH (O0C), dried (5O0C), stirred ( 1 h) with 25 ml of
water (RT), isolated and dried (5O0C). Yield: 82 %
THOC (I), m.p. identical with an authentic sample.
Purity: 99.8 % (HPLC) (b) 2.66 g ( 10 mmol) of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 to gether are -CH 2-CH 2-CH 2-), 250 mg (0.2
mmol) of Pd(PPh 3)4 polymer bound (0.79 mmol Pd/ g),
35 ml of EtOH, 1ml of water and 3 g (30 mmol) OfNa 2CO
were heated under stir ring and nitrogen atmosphere to
8O0C. After 44 h 125 mg (0.1 mmol) of Pd(PPh 3)4 p oly
mer bound (0.79 mmol Pd/ g) was added and heating
continued for further 22 h . The warm mixture was
filtrated and the residue was washed with 5 ml of EtOH
(750C). The filtrate was cooled to O0C. The
precipitation was separated, washed with 5 ml of EtOH
(O0C), dried (5O0C), stirred ( 1 h) with 25 ml water
(RT), isolated and dried (5O0C). Yield: 70 % THOC (I),
m.p. identical with an authentic sample. Purity: 99.9
% (HPLC). (c) 8 g (30 mmol) of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 together are -CH 2-CH 2-CH 2-), 10 mg (0.0446
mmol) OfPd(OAc) 2, 12 ml of NMP and 2.95 g (36 mmol)
of NaOAc were heated under stirring and nitrogen
atmosphere to 1350C for 4 1 h . The warm mixture
(850C) was filtrated and the residue was washed with 5
ml of NMP. The filtrate was added to 30 ml of HCl (2
m)/90 ml of water. The precipitation was separated,
washed with 60 ml of water, dried (5O0C), crude yield:
79 % THOC (I), m.p. 210-212 0C; recrystallized with
charcoal from 60 ml of 95 % EtOH and dried (5O0C) .
Yield: 70 % THOC (I), m.p. identical with an authentic
sample. Purity: 99.4 % (HPLC). (d) 32 g (120 mmol) of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 to gether are -CH 2-CH 2-CH 2-), 1.6 g (0.376
mmol) of 5 % Pd/C 50 % H2O type E105 CA/W, 48 ml of
NMP and 11.8 g (144 mmol) of NaOAc were heated under
stirring and nitrogen atmosphere to 1350C for 20 h .
The warm mixture (850C) was filtrated and the residue
was washed with 8 ml of NMP. The filtrate was added to
120 ml of HCl (2 m)/360 ml of water. The precipitation
was separated, washed with 200 ml of water, dried
(5O0C); crude yield: 83 % THOC (I), m.p. 214-216 0C,
purity: 98.0 % (HPLC); recrystallized with charcoal
from 240 ml of 95 % EtOH and dried (5O0C). Yield: 6 1
% THOC (I), m.p. identical with an authentic sample.
Purity: 99.7 % (HPLC). (e) 32 g (120 mmol) of
3-(2-bromoanilino)-cyclohex-2-enone (II, Hal = Br,
both R7 to gether are -CH 2-CH 2-CH 2-), 0.188 mmol of
Pd catalyst (table 1), 50 ml of NMP and 11.8 g (144
mmol) of NaOAc were heated under stirring and nitrogen
atmosphere to 1350C for the required reaction time
(table 1). The warm mixture (850C) was filtrated and
the residuewas washed with NMP. The filtrate was
concentrated under reduced pressure to 25 ml and the
suspension added to 30 ml of HCl (2 m)/90 ml of water.
The precipitation was sep a rated, washed with 200 ml
of water, dried (5O0C); crude yield (m.p.) THOC (I) in
table 1; 



recrystallized with charcoal from 95 % EtOH and dried
(5O0C). Yield [%] (table 1), m.p. of recrystallized
THOC (I) identical with an authentic sample, purity
[%] (table 1). Table 1: (f) To 100 mg (0.39 mmol) of
bis(acetonitrile)-palladium(II)chloride and 1.5 g (4
mmol) of tetraphenylphosphonium chloride were added
3.7 g (45 mmol) of NaOAc and 5.0 g (23 mmol) of
3-(2-chloroanilino)-cyclohex-2-enone (II, Hal = Cl,
both R7 together are -CH 2-CH 2-CH 2-) under an argon
atmosphere. After addition of 22.5 ml of DMF the mix
ture was stirred 20 hours at 15O0C. After cooling to
2O0C the solid was filtered off and washed with DMF.
The filtrate was added to 280 ml water and after
stirring for 30 min the mixture was extracted twice
with 150 ml of ethyl acetate. After filtration over
activated charcoal the ethyl acetate solution was
concentrated to dryness. The residue was stirred with
methyl-t-butylether. After filtration and drying the
raw material (crude yield: 60 % THOC (I), purity: 90.7
% (HPLC) was recrystallized from EtOH. Yield: 36 %
THOC (I), m.p. identical with an authentic sample.
Purity: 99.0 % (HPLC). Preparation of a compound of
formula I in a one-pot reaction Example 3.1:
Preparation of THOC (I, both R7 together are -CH 2-CH
2-CH2-) 22.6 g (131 mmol) of 2-bromoaniline (III, Hal
= Br) and 15.2 g (136 mmol) of 1,3-cyclohexanedione
(IV, both R7 together are -CH 2-CH 2-CH 2-) were
dissolved in 13.5 ml of acetic acid at 6O0C under
nitrogen. The mixture was stirred 3 hours at 6O0C,
then 74.5 ml of NMP were added within 30 min.
Subsequently, 17 g of sodium hydroxide solution (50 %)
were added at a temperature below 7O0C within 30 min.
Pd catalyst (table 2) was added to themixture.
Water/NMP was distilled off till a pot temperature of
14O0C. Heating at 1350C was continued under stirring
for 20 h . The warm mixture (850C) was filtrated and
the residue was washed with NMP. The filtrate was
concentrated under reduced pressure to 25 ml and 30 ml
of HCl (2 m)/90 ml of water were added. The
precipitation was separated, washed with 200 ml of
water, dried (5O0C); crude yield THOC (I) and purity
(HPLC) in table 2; decocted with EtOH or
recrystallized with charcoal from 95 % EtOH and dried
(5O0C). Yield [%] (table 2), m.p. identical with an
authentic sample, purity [%] (table 2). Table 2:
Example 3.2: Preparation of THOC (I, both R7 together
are -CH 2-CH2-CH2-) 2.9 g (13.1 mmol) of 2-iodoaniline
(III, Hal = I) and 1.52 g (13.6 mmol) of
1,3-cyclohexanedione (IV, both R7 together are -CH
2-CH2-CH2-) were dissolved in 1.4 ml of acetic acid at
6O0C under nitrogen. The mixture was stirred for 3
hours at 6O0C, then 7.5 ml of NMP were added within 30
min. Subsequently, 1.7 g of sodium hydroxide solution
(50 %) were added at a temperature below 7O0C within
30 min. 87 mg (0.0205 mmol) of 5 % Pd/C 50 %H2O type
El 05 CA/W was added to the mixture. Water/NMP was
distilled off till a temperature of 14O0C was reached.
Heating at 1350C was continued under stirring for 20 h
. The warm mixture (850C) was filtrated and the
residue was washed with NMP. The filtrate was
concentrated under reduced pressure to 2.5 ml and 9 ml
of water were added. The precipitation was separated,
washed with 20 ml of water, dried (5O0C), decocted
with EtOH and dried (8O0C, vacuum drying oven). Yield:
33 %THOC (I), m.p. identical with an authentic sample.
Purity: 98.8 % (HPLC). Additional THOC (I) can be
isolated via silica gel column chromatography. Yield:
13 % THOC (I), m.p. 209-2120C, purity: 89.9 % (HPLC).
Example 3.3: Preparation of THOC (I, both R7 together
are -CH 2-CH2-CH2-)45.2 g (263 mmol) of 2-bromoaniline
(III, Hal = Br) and 30.4 g (271 mmol) of
1,3-cyclohexanedione (IV, both R7 together are -CH -CH
-CH -) were dissolved in 18 ml of acetic acid and 14
ml of NMP at 6O0C under nitrogen. The mixture was
stirred for 3 hours at 6O0C, then 135 ml of NMP were
added within 30 min. Subsequently, 25 g of sodium
hydroxide solution (50 %) were added at a temperature
below 7O0C within 30 min. 1.8 g (0.423 mmol) of 5 %
Pd/C 50 % H2O type E105 CA/W was added to the mixture.
Water/NMP was distilled off till a temperature of
14O0C was reached. Heating at 14O0C was continued
under stirring for 20 h . The warm mixture (9O0C) was
filtrated and the residue was washed with NMP. The
filtrate was concentrated under reduced pressure to 50
ml and 60 ml of HCl (2 m)/180 ml of water were added.
The precipitation was separated, washed with 400 ml of
water, dried (5O0C); crude yield: 86 % THOC (I),
purity 97.1 % (HPLC); decocted with ethanol/water
(95/5) and dried (5O0C). Yield 78 % THOC (I), m.p.
identical with an authentic sample.Purity: 99.5 %
(HPLC). The compound of formula I may e.g. be used as
a starting compound in a synthesis according to the
following scheme:Claims 1. Aprocess for the
preparation of a compound of formula I wherein both R7
are, independently, Ci-C alkyl, or together are -CH
-CH -CH - ; comprising cyclizing a compound of formula
II wherein both R7 are, independently, Ci-C alkyl, or
together are -CH 2-CH2-CH2- ; and Hal 



is halogen; in the presence of a palladium catalyst in
an amount in the range from 0.00001 to lower than 5
mol %. 2. The process according to claim 1 wherein in
formulae I and II both R7 together are -CH2-CH2-CH2-.
3. The process according to claim 1 wherein the
palladium catalyst is present in an amount in the
range from 0.00001 to 1 mol %. 4. The process
according to claim 3 wherein the palladium catalyst is
present in an amount in the range from 0.001 to 0.9
mol %. 5. The process according to claim 4 wherein the
palladium catalyst is present in an amount in the
range from 0.01 to 0.5 mol %. 6. The process according
to claim 5 wherein the palladium catalyst is present
in an amount of 0.15 mol %. 7. Aprocess for the
preparation of a compound of formula I according to
claim 1 comprising cyclizing a compound of formula II
according to claim 1 wherein Hal is Cl in the presence
of a palladium catalyst. 8. The process according to
claim 7 wherein the palladium catalyst is
bis(acetonitrile)- palladium(II)chloride.9. Aprocess
for the preparation of a compound of formula I
according to claim 1 comprising cyclizing a compound
of formula II according to claim 1 wherein Hal is I or
Br in the presence of a palladium catalyst in
Ci-C4alkanol, a palladium salt, or a palladium
catalyst on a solid support. 10. Aprocess for the
preparation of a compound of formula II according to
claim 1 wherein both R7 are, independently, Ci-C
alkyl, or together are -CH2-CH2-CH2- comprising
reacting a compound of formula III wherein Hal is
halogen; with a compound of formula IV wherein both R7
are, independently, Ci-C alkyl, or together are
-CH2-CH2-CH2- ; followed by crystallization. 11.
Aprocess for the preparation of a compound of formula
I according to claim 1 wherein (a) a compound of
formula III wherein Hal is halogen, e.g. Cl, Br or I ;
is reacted with a compound of formula IV T T (IV) O O
wherein both R7 are, independently, Ci-C alkyl, or
together are -CH 2-CH2-CH2- ; in the presence of an
acid or a mixture of an acid and an organic solvent;
(b) followed by optional addition of extra solvent,
and by neutralization with a base, and (c) cyclization
in the presence of a metal catalyst and a base. 12.
The process according to claim 11 wherein in formulae
I and IVboth R7 together are - H2- H2- H2-.13. The
process according to claim 11 wherein the palladium
catalyst is Pd(PPlIs) , wherein Ph is phenyl,
trans-di(
m-acetato)bis[o-(di-o-tolylphosphino)benzyl]dipalladiu
m (II), bis- (acetonitrile)-palladium(II)chloride, a
palladium salt or a palladium catalyst on a solid
support. 14. The process according to claim 11 wherein
the palladium catalyst is added to the reaction
mixture after neutralization. 15. A composition
containing a compound of formula I according to claim
1 and traces of Pd or palladium salt. 16. The
invention as hereinbefore described. 


