
Quinazolinone derivatives useful as vanilloid
antagonists The present invention relates to the use
of quinazolinone derivatives as vanilloid antagonists,
to certain novel quinazolinone derivatives, to
processes for preparing them, to their use as
pharmaceuticals and to pharmaceutical compositions
containing them. In a first aspect, the present
invention relates to the use of a quinazolinone
compound of the formula wherein R1 is d-Cealkyl,
(CrCealkyOC-rCealkyl, dKCrCealkyOCrCealkyl,
C3-C6cycloalkyl, (C1- C6alkyl)amino or
di-(C-i-C6alkyl)amino; each R2, independently, is
halogen, Cr C6alkyl, halogen-substituted Cr C6alkyl,
hydroxyC-i-C alkyl, cyano or a group -C(=O)-R 2a,
where R2 is CrC alkyl; R3 is hydrogen, halogen, CrC
6alkyl, C2-C6alkenyl, C2-C6alkynyl, hydroxy,
hydroxysubstituted CrC alkyl, CrC alkoxy,
C3-C6cycloalkyl, cyano, -C(=O)H, phenyl, (C3-
C6cycloalkyl)C r C6alkoxy, (C1-C6alkoxycarbonylamino)C
1-C6alkoxy or (C1- C6alkylcarbonylamino)CrC6alkoxy; R4
is hydroxy, esterified hydroxy, etherified hydroxy,
amino, (Cr C6alkyl)amino, a group O O - -Q- or a group
- N-C-OR4a , where R4a is Ci-C 6alkyl or
halogensubstituted Ci-C 6alkyl, or a group - N-f CH2)
-O-R 413 , where R4b is benzyl or phenylethyl; R5 is
hydrogen or hydroxy; and m is 1 or 2,in free form or
in salt form, and, where possible, in acid addition
salt form, as a vanilloid antagonist. In a special
embodiment of the first aspect, the present invention
relates to the use of a quinazolinone compound of the
formula I1wherein R1 is Cr C6alkyl,
(d-CealkyOCrCealkyl, di-(Ci-C 6alkyl)C-i-C6alkyl or
C3-C6cycloalkyl; each R2, independently, is halo, Ci-C
balkyl, tri-halo substituted Cr C6alkyl, OI l
hydroxyCrC 6alkyl or a group - C-R2a , where R2a is
C-i-C6alkyl; R3 is hydrogen, halo, C-i-C alkyl,
hydroxy, Cr C6alkoxy or (Cs-CecycloalkyOCrCealkoxy; R4
is hydroxy, esterified hydroxy, etherified hydroxy,
amino, (Ci-C 6alkyl)amino, a group O O - N-c-RMa or a
group - N-C-OR 4 , where R4a is Ci-C 6alkyl, or a
group H -N- CH O-R4b , where R4b is benzyl or
phenylethyl; R5 is hydrogen or hydroxy; and m is 1 or
2, in free or salt form and, where possible, in acid
addition salt form, as a vanilloid antagonist. In a
second aspect, the present invention relates to novel
quinazolinone compounds of the formula wherein R1 is
Cr C6alkyl, (CrCealkyOC-rCealkyl,
di-CCrCealky^CrCealkyl, C3-C6cycloalkyl, (C1-
C6alkyl)amino or di-(Cr C6alkyl)amino; each R2,
independently, is halogen, Cr C6alkyl,
halogen-substituted Ci-C 6alkyl,hydroxyCrC 6alkyl,
cyano or a group -C(=O)-R 2a, where R2a is Ci-C
6alkyl; R3 is hydrogen, halogen, Ci-C 6alkyl,
C2-C6alkenyl, C2-C6alkynyl, hydroxy,
hydroxysubstituted CrC 6alkyl, Cr C6alkoxy,
C3-C6cycloalkyl, cyano, -C(=O)H, phenyl, (C3-
C6cycloalkyl)Ci-C 6alkoxy,
(d-CealkoxycarbonylaminoJd-C alkoxy or (C1-
C6alkylcarbonylamino)Ci-C 6alkoxy; R4 is hydroxy,
esterified hydroxy, etherified hydroxy, amino, (Ci-C
6alkyl)amino, a group O O - -c-R or a group - N-C-OR4a
, where R4a is d-C alkyl or halogensubstituted CrC
6alkyl, or a group LJ - N_f CH2-'-2 O-R 4b , where R4b
is benzyl or phenylethyl; and m is 1 or 2, in free
form or in salt form, and, where possible, in acid
addition salt form. In a special embodiment of the
second aspect, the present invention relates to novel
quinazolinone compounds of the formula Ia, wherein R1
is Ci-C 6alkyl, (CrCealkyOd-Cealkyl, di-(C 1-C6alkyl)C
1-C6alkyl or C3-C6cycloalkyl; each R2, independently,
is halo, Ct C6alkyl, tri-halo substituted C-i-Cbalkyl,
O hydroxyCrC 6alkyl or a group - C-R2a , where R2a is
CrC 6alkyl; R3 is hydrogen, halo, Ci-C 6alkyl,
hydroxy, C-i-C6alkoxy or (C3-C6cycloalkyl)d-C 6alkoxy;
R4 is hydroxy, esterified hydroxy, etherified hydroxy,
amino, (C-i-C6alkyl)amino, a group o o - N-C-R 4 or a
group - N-C-OR 4 , where R4a is d-C balkyl, or a group
LJ - N-(-CH -O-R . where R4b is benzyl or phenylethyl;
and m is 1 or 2, in free or salt form and, where
possible, in acid addition salt form. Terms used in
this specification have the following meanings: "CrC
alkyl" denotes straight-chain or branched C1 to
Cb-alkyl, e.g., methyl ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl or terf-butyl.- A- "C-i-C
alkoxy" denotes straight-chain or branched C-i to
C6-alkyl-oxy, e.g., methoxy, ethoxy, -propoxy or
isopropoxy. "Halo" denotes halogen which may be I1 Br,
Cl or F. "Esterified hydroxy" denotes acyloxy,
preferably Cr C6alkanoyloxy, more preferably CrC
4alkanoyloxy. "Etherified hydroxy" denotes Ci-C
6alkoxy, preferably C C4alkoxy. The quinazolinone
compounds of the invention exist in free or salt form
and, where possible, in acid addition salt form. The
invention is to be understood as including the
Compounds of formulae (I) and (Ia) in free or salt
form and, where possible, in acid addition salt form.
In the latter connection, suitable pharmaceutically
acceptable acid addition salts for pharmaceutical use
in accordance with the invention include, in
particular, the hydrochloride salt. In formulae (I)
and (Ia), the following significances are preferred
independently, collectively or in any combination or
sub-combination: (a) R1 is Ci-C 4alkyl, (Ci-C
4alkyl)Ci-C 4alkyl, di-(C 1-C4alkyl)C1-C4alkyl or
cyclopropyl; 



(b) each R2, independently, is chloro, fluoro, Ci-C
4alkyl, trifluoro-substituted Ct C4alkyl, more
preferably trifluoromethyl, Ci-C 4alkylcarbonyl, more
preferably methylcarbonyl, or hydroxyd-C 4alkyl, more
preferably hydroxymethyl; (c) R3 is hydrogen, chloro,
bromo, CrC 4alkyl, hydroxy, Ci-C 4alkoxy or
(C3-C6cycloalkyl)C r C4alkoxy; and O (d) R4 is
hydroxy, amino, (CrC 4alkyl)amino or a group - NH-C I
l -R4a , where R4a is CrC^alkyl. In a third aspect,
the present invention relates to processes for
preparing the compounds of formula (Ia) as depicted in
the following reaction schemes: A. For preparing
compounds of formula (Ia), where Ri and R2 are as
defined above, R3 is as defined for a compound of
formula I1R4 is amino and m is 1.Scheme A First step:
General description: The first step of Scheme A
involves the condensation/cyclisation of the amide
compound of formula 1 with a substituted aniline
compound in the presence of phosphorus trichloride to
obtain the 7-nitro substituted quinazolin-4-one
compound of formula 2. Second step: General
description: The second step of Scheme A involves the
reduction of the 7-nitro substituted quinazolin-4- one
compound of formula 2 with glacial acetic acid and
iron powder to obtain the 7-amino substituted
quinazolin-4-one compound of formula 3. The
corresponding alkylamines, amides and carbamates may
be prepared by methods described in the literature
utilising a compound of formula 3. More particularly,
the alkylamines may be prepared by subjecting a
compound of formula 3 to reductive alkylation
utilising an appropriate aldehyde or ketone.
Alternatively, a compound of formula 3 may be reacted
with a C-i-C alkyl halide. The amides may be prepared
by acylating a compound offormula 3 with an
appropriate acyl chloride. The carbamates may be
prepared by reacting a compound of formula 3 with an
appropriate alkylchloroformate. B. For preparing
compounds of formula (Ia), where R1 and R2 are as
defined above, R3 is as defined for a compound of
formula I , R4 is hydroxy and m is 1. Scheme B General
description: Scheme B involves the Sandmeyer reaction
of the 7-amino substituted quinazolin-4-one compound
of formula 3 which was prepared as set forth in Scheme
A, with concentrated sulphuric acid and sodium nitrite
to obtain the 7-hydroxy substituted quinazolin-4-one
compound of formula 4. The starting compounds in
Scheme A are known compounds which are commercially
available. Working up the reaction mixtures according
to the above processes and purification of the
compounds thus obtained may be carried out in
accordance with known procedures. Acid addition salts
may be produced from the free bases in known manner,
and viceversa. Compounds of formulae (I) and (Ia) in
optically pure form can be obtained from the
corresponding racemates according to well-known
procedures, e.g., HPLC with chiral matrix.
Alternatively, optically pure starting materials can
be used. Stereoisomeric mixtures, e.g., mixtures of
diastereomers, can be separated into their
corresponding isomers in a manner known per se by
means of suitable separation methods. Diastereomeric
mixtures, e.g., may be separated into their individual
diastereomers bymeans of fractionated crystallisation,
chromatography, solvent distribution and similar
procedures. This separation may take place either at
the level of a starting compound or in a compound of
formula (I) or (Ia) itself. Enantiomers may be
separated through the formation of diastereomeric
salts, e.g., by salt formation with an enantiomer-pure
chiral acid, or by means of chromatography, e.g., by
HPLC, using chromatographic substrates with chiral
ligands. In any additional process steps, carried out
as desired, functional groups of the starting
compounds which should not take part in the reaction
may be present in unprotected form or may be
protected, e.g., by one or more of the protecting
groups mentioned below. The protecting groups are then
wholly- or partly-removed according to one of the
methods described there. The protecting groups may
already be present in precursors and should protect
the functional groups concerned against unwanted
secondary reactions. It is a characteristic of
protecting groups that they lend themselves readily,
i.e., without undesired secondary reactions, to
removal, typically by solvolysis, reduction,
photolysis or also by enzyme activity, e.g., under
conditions analogous to physiological conditions, and
that they are not present in the end-products. The
skilled artisan knows, or can easily establish, which
protecting groups are suitable with the reactions
mentioned hereinabove and hereinafter. The protection
of such functional groups by protecting groups, the
protecting groups themselves, and their removal
reactions are described, e.g., in standard reference
works, such as J.F.W. McOmie, Protective Groups in
Organic Chemistry, Plenum Press, London and NY (1973);
T.W. Greene, Protective Groups in Organic Synthesis,
Wiley, NY (1981); The Peptides; Volume 3, E. Gross and
J. Meienhofer, Eds., Academic Press, London and NY
(1981); Methoden der organischen Chemie {Methods of
organic chemistry), Houben Weyl, 4th Edition, Volume
15/1, Georg Thieme Verlag, Stuttgart (1974); H.D.
Jakubke and H. Jescheit, Aminosauren, Peptide,
Proteine (Amino acids, peptides, proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel (1982);
and Jochen Lehmann, Chemie der Kohlenhydrate:
Monosaccharide und Derivate (Chemistry of
carbohydrates: monosaccharides and derivatives), Georg
Thieme Verlag., Stuttgart (1974). All process steps
described herein can be carried out under known
reaction conditions, preferably under those
specifically mentioned, in the absence of or usually
in the presence of solvents or diluents, preferably
such as are inert to the reagents used and ableto
dissolve these, in the absence or presence of
catalysts, condensing agents or neutralizing agents,
e.g., ion exchangers, typically cation exchangers,
e.g., in the H+ form, depending on the type of
reaction and/or reactants at reduced, normal or
elevated temperature, e.g., in the range from -1000C
to about 1900C, preferably from about -800C to about
15O0C1 e.g., at -8O0C to 600C, at room temperature, at
-200C to 400C or at the boiling point of the solvent
used, under atmospheric pressure or in a closed
vessel, where appropriate under pressure, and/or in an
inert atmosphere, e.g., under argon or nitrogen.
Preferred compounds of formula (I) are those wherein
R1 is C^alkyl, (Cr C4alkyl)CrC 4alkyl or
C3-C6cycloalkyl; R2 is chloro, fluoro, Ci-C 4alkyl,
trifluoro-substituted C1-C4alkyl, C-i-C4alkylcarbonyl
or hydroxyC-i-C4alkyl; R3 is hydrogen, chloro, bromo,
Ci-C 4alkyl, hydroxy, CrC 4alkoxy or
(C3-C6cycloalkyl)C-i-C4alkoxy; R4 is hydroxy, amino or
(Ci-C 4alkyl)amino; R5 is hydrogen or hydroxy; and m
is 1 or 2. 



More preferred compounds of formula (I) are those
wherein Ri is Ci-C 4alkyl, (CrC 4alkyl)C r C4alkyl or
C3-C6cycloalkyl; R2 is chloro, fluoro, Ci-C 4alkyl,
trifluoromethyl, methylcarbonyl or hydroxymethyl; R is
hydrogen, chloro, bromo, Ci-C 4alkyl, hydroxy or Cr
C4alkoxy; R4 is hydroxy, amino or (Ci-C 4alkyl)amino;
R5 is hydrogen or hydroxy; and m is 1. Preferred
compounds of formula (Ia) are those wherein R1 is Ci-C
4alkyl, (C1-C4alkyl)C 1-C4alkyl or C3-C6cycloalkyl; R2
is chloro, fluoro, C-i-C4alkyl, trifluoro-substituted
Ct C4alkyl, CrC 4alkylcarbonyl or hydroxyCrC 4alkyl;
R3 is hydrogen, chloro, bromo, C1-C4alkyl, hydroxy,
C-i-C4alkoxy or (C3-C6cycloalkyl)Ci-C 4alkoxy; R4 is
hydroxy, amino or (Ci-C 4alkyl)amino; and m is 1 or
2.More preferred compounds of formula (Ia) are those
wherein R1 is CrC 4alkyl, (Ci-C4aikyl)CrC 4alkyl or
C3-C6cycloalkyl; R2 is chloro, fluoro, Ci-C4alkyl,
trifluoromethyl, methylcarbonyl or hydroxymethyl; R3
is hydrogen, chloro, bromo, Ci-C 4alkyl, hydroxy, Cr
C4alkoxy or (C3-C6cycloalkyl)CrC 4alkoxy; R4 is
hydroxy, amino or (Cr C4alkyl)amino; and m is 1. The
even more preferred compounds of the formula I or Ia
are the compounds of the Examples 1 to 29, especially
of the Examples 1 to 28. Another aspect of this
invention relates to the fact that the compounds of
formulae (I) and (Ia) and their pharmaceutically
acceptable salts and, where possible, pharmaceutically
acceptable acid addition salts, have beneficial
pharmacological activity and, therefore, are useful as
pharmaceuticals. In particular, the compounds of
formulae (I) and (Ia) exhibit human vanilloid
antagonistic activity. More particularly, the
compounds of formulae (I) and (Ia) are active at the
TRPVI receptor as demonstrated by their ability to
inhibit capsaicin and low pH activation of the TRPVI
ion channel as follows: Chinese Hamster Ovary-K1
(CHO-K1) cells, transfected to express either the
human, rat or guinea pig TRPV1 receptor, were grown in
Minimal Essential Media (MEM) alpha medium without
nucleosides supplemented with fetal calf serum (10%),
2 mM L-glutamine, 100 IU/mL penicillin, 100 mg/mL
streptomycin and 350-700 mg/mL geneticin. All reagents
were supplied by Invitrogen. Cells were grown in T-175
flasks or Costar black, clearbottomed 96-well view
plates and maintained at 370C in a 90% humidified
incubator with an atmosphere of 5% CO2 and 95% air.
The cells were passaged twice a week at a ratio of
1:10 to 1:20 to maintain steady growth. For
experimentation, cells were harvested at approximately
80% confluency and plated onto view plates at 40,000
cells per well in 100 ml_ media and grown overnight.
Calcium mobilisation assay On the day of the capsaicin
assay, media was aspirated and cells were washed with
100 mL 10 mM L/-2-(hydroxyethylpiperazine-
L/'-[2-ethane-sulfonic acid] (HEPES) buffered Hank's
Balanced Salt Solution (HBSS), pH 7.4. Cells were then
incubated for 40 minutes with 2.3 mM of the
ratiometric calcium binding dye fura-2/AM (from
Molecular Probes), madeup in HEPES buffered HBSS,
containing 0.01% pluronic F-127. For the pH assay,
HEPES was omitted and the pH of HBSS adjusted to 7.4.
After washing twice with 100 ml_ assay buffer, cells
were incubated for 10 minutes with 100 ml_ of test
compounds (made up in HBSS, pH 7.4), in duplicate, at
concentrations between 0.001 and 30 mM. The plate was
then placed in a Molecular Devices Flexstation. The
TRPV1 receptor was stimulated by application of either
capsaicin or low pH. For testing the effect of
compounds for possible antagonism, capsaicin was used
at the EC8O concentration which was 0.05 mM for the
rat TRPV1 receptor, and 0.1 mM for the human and
guinea pig. For pH experiments, a low pH buffered
solution [60 mM 2-[L/-morpholino] ethane sulfonic acid
(MES) in HBSS] was added to the assay wells to give a
final pH of 5.5. For determinations of antagonist IC50
values (concentrations of antagonist that inhibit
responses to either pH 5.5 or capsacin by 50%), at
least 10 antagonist concentrations were measured in
duplicate. The response in the presence of the
antagonist was calculated as a percentage of the
control response to capsaicin or low pH and was
plotted against the concentration of antagonist. The
ICs0 was estimated by non-linear regression analysis
to sigmoidal-logistic curves by Activity-Base software
(v5.0.10) or Microcal Origin (v7.03). These values
were averaged (means and standard error of the mean)
for at least three independent experiments. The
compounds of formulae (I) and (Ia), e.g., the
compounds of Examples 1-28, show TRPVI receptor
antagonist activity having IC50 values in the range
0.004-30 mM. In view of the above, the compounds of
formulae (I) and (Ia) are useful as vanilloid receptor
blockers, e.g., in the treatment of diseases and
conditions in which vanilloid receptor activation
plays a role or is implicated. Such conditions
include, in particular, pain, e.g., bone and joint
pain (osteoarthritis), cancer pain, myofascial pain
(muscular injury, fibromyalgia) and perioperative pain
(general surgery, gynecologic surgery). The compounds
of formulae (I) and (Ia) are particularly useful In
the treatment or prevention of chronic pain,
especially inflammatory, e.g., chronic inflammatory
pain; inflammatory diseases, e.g., inflammatory
airways disease, e.g., chronic obstructive pulmonary
disease (COPD), or in asthma; cough; urinary
incontinence; migraine; visceral disorders, e.g.,
inflammatory bowel disease; rhinitis; cystitis, e.g.
interstitial cystitis; pancreatitis; uveitis;
inflammatory skin disorders; and rheumatoid
arthritis.The compounds of formulae (I) and (Ia) are
thus useful as vanilloid receptor antagonists, e.g.,
for the treatment of pain of various genesis or
aetiology and as anti inflammatory and/or anti-edemic
agents for the treatment of inflammatory reactions,
diseases or conditions, as well as for the treatment
of allergic responses. Having regard to their
analgesic/anti-inflammatory profile, they are useful
for the treatment of inflammatory pain, for the
treatment of hyperalgesia and, in particular, for the
treatment of severe chronic pain. They are, e.g.,
useful for the treatment of pain, inflammation and/or
oedema consequential to trauma, e.g., associated with
burns, sprains, fractures or the like, subsequent to
surgical intervention, e.g., as post-operative
analgesics, as well as for the treatment of
inflammatory pain of diverse genesis, e.g., for the
treatment of osteo and rheumatoid arthritis and
rheumatic disease, teno-synovitis and gout. They are
further suitable as analgesics for the treatment of
pain associated with, e.g., angina, menstruation or
cancer. As antiinflammatory/ anti-oedema agents, they
are further useful, e.g., for the treatment of
inflammatory skin disorders, e.g., psoriasis and
eczema. As vanilloid receptor blockers, the compounds
of formula (I) and (Ia) are also useful as smooth
muscle relaxants, e.g., for the treatment of spasm of
the gastrointestinal tract or uterus, e.g., in the
therapy of Crohn's disease, ulcerative colitis or
pancreatitis. The compounds of formula (I) and (Ia)
are in particular useful as agents for the therapy of
airways hyperreactivity and for the treatment of
inflammatory events associated with airways disease,
in particular, asthma. In addition, the agents of
invention may, e.g., be 



used for the control, restriction or reversal of
airways hyperreactivity in asthma. Inflammatory or
obstructive airways diseases to which the present
invention is applicable include asthma of whatever
type or genesis including both intrinsic and,
especially, extrinsic asthma. Thus, the compounds of
formula (I) and (Ia) are useful for the treatment of
allergic asthma, as well as, e.g., exercise induced
asthma, occupational asthma, asthma induced following
bacterial infection, other non-allergic asthmas and
"wheezy-infant syndrome". Efficacy in the treatment of
asthma will be evidenced by reduced frequency or
severity of symptomatic attack, e.g., of acute
asthmatic or bronchoconstrictor attack and by reduced
requirement for other, symptomatic therapy, e.g.,
anti-inflammatory, e.g., corticosteroid; or
bronchodilator, e.g., b2 adrenergic,
therapy.Iinflammatory or obstructive airways diseases
to which the present invention is applicable further
include pneumoconiosis (an inflammatory, commonly
occupational, disease of the lungs, frequently
accompanied by repeated inhalation of dusts) of
whatever type or genesis including, e.g., aluminosis,
anthracosis, asbestosis, chalicosis, ptilosis,
siderosis, silicosis, tabacosis and, in particular,
byssinosis. Further inflammatory or obstructive
airways diseases and conditions for which the
compounds of formulae (I) and (Ia) may be used include
adult respiratory distress syndrome (ARDS), chronic
obstructive pulmonary or airways disease (COPD or
COAD), and bronchitis. The compounds of formulae (I)
and (Ia) may also be used for the treatment of
allergic and vasomotor rhinitis. In addition to the
foregoing, the compounds of formulae (I) and (Ia) are
also indicated for use in the therapy of septic shock,
e.g., as anti-hypovolaemic and/or anti-hypotensive
agents; in the treatment of inflammatory bowel
disease; cerebral oedema; headache; migraine;
inflammatory skin disease, such as eczema and
psoriasis; inflammatory disorders of the gut, e.g.,
irritable bowel syndrome; Crohn's disease; ulcerative
colitis; and cystitis, e.g., interstitial cystitis,
nephritis and uveitis. The agents of the invention are
useful in the prevention and treatment of diseases and
conditions in which human VR1 activation plays a role
or is implicated, and therefore susceptible to
treatment by the modulation (preferably antagonism) of
VR1 receptors. Such conditions include chronic pain
with an inflammatory component such as rheumatoid
arthritis; bone and joint pain (osteoarthritis);
post-surgical pain; musculo-skeletal pain such as
fibromyalgia; myofascial pain syndromes; headache,
including migraine, acute or chronic tension headache,
cluster headache, temporomandibular pain, and
maxillary sinus pain; ear pain; episiotomy pain;
burns, and especially primary hyperalgesia associated
therewith; deep and visceral pain, such as heart pain,
muscle pain, eye pain, orofacial pain, abdominal pain,
gynaecological pain, such as dysmenorrhoea, and labour
pain; pain associated with the urogenital tract such
as cystitis and vulvadynia; inflammatory skin
disorders, for example psoriasis and eczema, or itch
of non-specific origin; chronic pain associated with
nerve injury and/or diseases affecting the nervous
system, such as neuropathic pain associated with
post-herpetic neuralgia, diabetic neuropathy,
chemotherapy-induced neuropathy, amputations ("phantom
limb pain"), nerve entrapment and brachial plexus
avulsions, low back pain, sciatica and ankylosing
spondylitis, reflex sympathetic dystrophy and other
chronic nerve injuries; complex regional pain
syndromes; central nervous system pain, suchas pain
due to spinal cord or brain stem damage, or stroke;
gout; scar pain; pain associated with carcinoma, often
referred to as cancer pain; respiratory diseases
including asthma, aluminosis, anthracosis,
inflammatory airways disease, e.g. Chronic Obstructive
Pulmonary Disease; chronic bronchitis, asbestosis,
chalicosis, ptilosis, siderosis, silicosis, tabacosis,
byssinosis; rhinitis including allergic rhinitis such
as seasonal and perennial rhinitis, and nonallergic
rhinitis; cough, either idiopathic or associated with
respiratory diseases such as COPD, asthma, cystic
fibrosis, cancer, or gastrointestinal disturbances
such as gastrooesophageal reflux; autoimmune diseases;
, gastrointestinal disorders including but not
restricted to irritable bowel syndrome, Crohn's
disease, ulcerative colitis, pancreatitis,
inflammatory bowel disease. Diseases of the urogenital
tract, particularly cystitis; urinary incontinence
including bladder detrusor hyper-reflexia and bladder
hypersensitivity. For the above-mentioned indications,
the appropriate dosage will of course vary depending
upon, e.g., the compound employed, the host, the mode
of administration and the nature and severity of the
condition being treated. However, in general,
satisfactory results in animals are indicated to be
obtained at a daily dosage of from about 0.05 to about
150, preferably from about 0.1 mg/kg to about 100
mg/kg animal body weight. In larger mammals, e.g.,
humans, an indicated daily dosage is in the range from
about 0.5 to about 5,000, preferably from about 1 mg
to about 500 mg of a compound of formulae (I) and
(Ia), conveniently administered, e.g., in divided
doses up to four times a day or in sustainedrelease
form. The compounds of formulae (I) and (Ia) can be
administered in vivo either alone or in combination
with other pharmaceutical agents effective in the
treatment of diseases and conditions in which
vanilloid receptor activation plays a role or is
implicated including cyclooxygenase-2 (COX-2)
inhibitors, such as specific COX-2 inhibitors, e.g.,
celecoxib and rofecoxib; and non-steroidal
anti-inflammatory drugs (NSAIDs), e.g.,
acetylsalicylic acid and propionic acid derivatives;
tricyclic anti-depressants, e.g., Anafranil (r),
Asendin(r), Aventyl(r), Elavil(r), Endep(r),
Norfranil(r), Norpramin(r), Pamelor(r), Sinequan(r),
Surmontil(r), Tipramine(r), Tofranil(r), Vivactil(r),
Tofranil-PM(r); anticonvulsants, e.g., carbamazepine,
oxcarbazepine and gabapentin; bradykinin B1 or B2
antagonists; and GABA B agonists, e.g., L-baclofen.
The agents of the invention can be administered in
vivo either alone or in combination with other
pharmaceutical agents, e.g. agents effective in the
treatment of diseases and conditions in which the
human VR1 activation plays a role or is implicated,
such as cyclooxygenase inhibitors, including specific
COX-2 inhibitors (e.g. celecoxib, lumiracoxib,and
valdecoxib) or in general nonsteroidal
anti-inflammatory drugs (NSAIDs) (e.g. acetylsalicylic
acid, propionic acid derivatives), anti-migraine
agents such as 5-HTi agonists and CGRP antagonists,
tricyclic antidepressants (e.g. clomipramine,
amoxapine, nortripyline, amitriptyline, imipramine,
desipramine, doxepin, trimipramine, protripyline)
selective serotonic reuptake inhibitors (e.g.
fluoxetine), selective noradrenaline reuptake
inhibitors (e.g. duloxetine), anticonvulsants (e.g.
gabapentin, pregabalin, oxcarbazepine, carbamazepine),
GABA B agonists (e.g. L-baclofen), opioids (e.g.
morphine), CB receptor agonists, bradykinin receptor
antagonists, substance P antagonists. The
pharmaceutical compositions for separate
administration of the combination partners and for the
administration in a fixed combination, i.e., a single
galenical composition comprising at least two
combination partners, according to the invention can
be prepared in a manner known perse and are those
suitable for enteral, such as oral or rectal, and
parenteral administration to mammals, including man,
comprising a therapeutically effective amount of at
least one pharmacologically active combination partner
alone or in combination with one or more
pharmaceutically acceptable carriers, especially
suitable for enteral or parenteral application.
Pharmaceutical compositions contain, e.g., from about
0.1% to about 99.9%, preferably from about 20% to
about 60%, of the active ingredients. Pharmaceutical
preparations for the combination therapy for enteral
or parenteral administration are, e.g., those in unit
dosage forms, such as tablets including sugar-coated
tablets, capsules, 



suppositories and ampoules. These are prepared in a
manner known, perse, e.g., by means of conventional
mixing, granulating, sugar-coating, dissolving or
lyophilizing processes. It will be appreciated that
the unit content of a combination partner contained in
an individual dose of each dosage form need not in
itself constitute an effective amount since the
necessary effective amount can be reached by
administration of a plurality of dosage units. A
further aspect of the instant invention involves the
"novel" compositions comprising a pharmaceutically
acceptable carrier or diluent and a therapeutically
effective amount of a compound of formula (Ia), in
free or salt form and, where possible, in acid
addition salt form.In accordance with the foregoing,
the present invention also provides: (1) A compound of
formula (I) or (Ia) in free or salt form and, where
possible, in pharmaceutically acceptable acid addition
salt form for use as a vanilloid receptor blocker,
e.g., for use in any of the particular indications set
forth hereinabove; (2) A compound of formula (I) or
(Ia) in free or salt form and, where possible, in
pharmaceutically acceptable acid addition salt form
for the treatment of a disease or condition in which
vanilloid receptor plays a role or is implicated; (3)
A method for the treatment of any of the particular
indications set forth hereinabove in a subject in need
thereof which comprises administering a
therapeutically effective amount of a compound of
formula (I) or (Ia) in free or salt form and, where
possible, in pharmaceutically acceptable acid addition
salt form; (4) A method for treating or preventing a
disease or condition in which vanilloid receptor plays
a role or is implicated comprising administering to a
mammal in need thereof a therapeutically effective
amount of a compound of formula (I) or (Ia) in free or
salt form and, where possible, in pharmaceutically
acceptable acid addition salt form; (5) Use of a
compound of formula (I) or (Ia) in free or salt form
and, where possible, in pharmaceutically acceptable
acid addition salt form for the manufacture of a
medicament for the treatment or prevention of a
disease or condition in which activity of vanilloid
receptor plays a role or is implicated; (6) A method
as set forth hereinabove comprising co-administration,
e.g., concomitantly or in sequence, of a
therapeutically effective amount of a vanilloid
receptor antagonist, e.g., a compound of formula (I)
or (Ia) in free or salt form and, where possible, in
pharmaceutically acceptable acid addition salt form
and a second drug substance, said second drug
substance being, e.g., for use in any of the
particular indications set forth hereinabove; and (7)
A combination comprising a therapeutically effective
amount of a compound of formula (I) or (Ia) in free or
salt form and, where possible, in pharmaceutically
acceptable acid addition salt form and a second drug
substance, said second drug substance being, e.g., for
use in any of the particular indications set forth
hereinabove.In the Examples which follow, which are
not intended to limit, in any way, the scope of the
present invention, the following abbreviations are
used: EtOAc ethyl acetate DCM dichloromethane EXAMPLE
1 Preparation of
7-amino-3-(4-chlorophenyl)-2-isopropyl-3H-quinazolin-4
-one a) Preparation of
3-(4-chlorophenyl)-2-isopropyl-7-nitro-3H-quinazolin-4
-one A suspension of 4-nitroanthranilic acid
isobutyramide (4 g, 15.8 mmol), 4- chloroaniline (2.2
g, 17.2 mmol) and phosphorus trichloride (5.6 ml_) in
toluene (150 mL) is heated to reflux (bath temperature
for 1500C) for 2 hours. The reaction mixture is
allowed to cool to room temperature and then
evaporated to dryness. The residue is partitioned
between water and EtOAc and the aqueous phase is
extracted (2x) with EtOAc. The combined organic phases
are washed with water, dried (Na2SO4) and evaporated
in vacuo. Trituration with isopropyl ether provides
the desired compound as a brown solid. b) Preparation
of the title compound A mixture of the compound
prepared in Example 1a above (2.4 g, 6.98 mmol), iron
powder (1.16 g, 20.8 mmol) and glacial acetic acid (70
mL) is stirred at 500C for 2.5 hours. The reaction
mixture is allowed to cool to room temperature and
then evaporated in vacuo to dryness. The residue is
partitioned between water and EtOAc and the aqueous
phase is extracted (2x) with EtOAc. The combined
organic phases are washed with water, dried (Na2SO4)
and evaporated in vacuo to give a brown solid.
Purification by automated flash chromatography
(gradient elution: EtOAc/DCM 0-50%) provides the title
compound as a pale yellow solid. (M+H)+ = 314.2; HPLC
retention time = 3.9 minutes.EXAMPLE 2 Preparation of
3-(4-chlorophenyl)-7-hydroxy-2-isopropyI-3H-quinazolin
-4-one To a suspension of the compound of Example 1
(778 mg, 2.479 mmol) in concentrated sulphuric
acid/water 972 mL/1 .4 ml_, cooled to ice bath
temperature, is added a solution of sodium nitrite
(188 mg) in water (680 mL). The mixture is stirred for
45 minutes at 0-50C (internal temperature) and then
added to sulphuric acid/water 3/2 (5 tnL), pre-heated
to 1500C. After stirring for 15 minutes, the mixture
is allowed to cool to room temperature, filtered and
extracted with EtOAc (3x). The combined EtOAc extracts
are washed with water, dried (Na2SO4) and evaporated
to a yellow-orange solid. Purification by automated
flash chromatography (gradient elution: EtOAc/hexane
0-25%) provides the title compound as a yellow solid.
1H NMR (400 MHz, MeOH~d4) : d 7.91 (1H, d, J=8.7 Hz),
7.49 (2H, d, J=9.5 Hz), 7.25 (2H, J=9.5 Hz), 6.93 (1H,
d, J=2.3 Hz), 6.86 (1H, dd, J=2.3, 8.7 Hz), 2.56 (1H,
quint, J=6.7 Hz), 1.1 1 (6H, d, J=6.7 Hz); (M+H)+ =
315.8; HPLC retention time = 4.2 minutes.EXAMPLES 3 to
28 The compounds of Examples 3 to 28 can be prepared
in a manner analogous to that described in the
previous Examples.Hydroxamates, their manufacture and
use as pharmaceutical agents The present invention
relates to novel hydroxamates and to their (R)- and
(S)- enantiomers and racemates, to a process for their
manufacture, medicaments containing them and their
manufacture as well as the use of these compounds as
pharmaceutically active agents. Transcriptional
regulation is a major event in cell differentiation,
proliferation, and apoptosis. Transcriptional
activation of a set of genes determines cell
destination and for this reason transcription is
tightly regulated by a variety of factors. One of its
regulatory mechanisms involved in the process is an
alteration in the tertiary structure of DNA, which
affects transcription by modulating the accessibility
of transcription factors to their target DNA segments.
Nucleosomal integrity is regulated by the acetylation
status of the core histones. In a hypoacetylated
state, nucleosomes are tightly compacted and thus are
nonpermissive for transcription. On the other hand,
nucleosomes are relaxed by acetylation of the core
histones, with the result being permissiveness to
transcription. The acetylation status of the histones
is governed by the balance of the activities of
histone acetyl transferase (HAT) and histone
deacetylase (HDAC). Recently, HDAC inhibitors have
been found to arrest growth and apoptosis in several
types of cancer cells, including 



colon cancer, T-cell lymphoma, and erythroleukemic
cells. Given that apoptosis is a crucial factor for
cancer progression, HDAC inhibitors are promising
reagents for cancer therapy as effective inducers of
apoptosis (Koyama, Y., et al., Blood 96 (2000)
1490-1495). Several structural classes of HDAC
inhibitors have been identified and are reviewed in
Marks, P.A., et al., J. Nat. Cancer Inst. 92 (2000)
1210-1216. More specifically, WO 98/55449, US
5,369,108, WO 01/38322, WO 01/70675, WO 02/22577, WO
03/011851, WO 03/066579, WO 03/075929, WO 03/076395,
WO 03/076400, WO 03/076401, WO 03/076421, WO
03/076422, WO 03/076430, WO 03/076438, WO 03/087066
and WO 2004/013130 report alkanoyl, alkylenyl,
alkenylenyl, aryl, heteroaryl, benzyl, biaryl and
cinnamyl hydroxamates with HDAC inhibitory
activity.However there remains a need for new
compounds with improved therapeutic properties, such
as enhanced activity, decreased toxicity, better
solubility and improved pharmacokinetic profile, to
name only a few. The present invention relates to
hydroxamates and to their (R)- and (S)- enantiomers
and racemates of formula I formula I, wherein R1 is
alkyl, which is optionally substituted one or several
times by halogen; R2 is -SF5; -O-alkyl; the alkyl
groups being optionally substituted one or several
times by halogen; -S(O)2-CF3; -S(O)-alkyl; -S-alkyl;
the alkyl groups being optionally substituted one or
several times by halogen; -S(O)2-aryl; -S(O)-aryl;
-S-aryl; -S(O)2-benzyl; -S(O)-benzyl; or -S-benzyl;
and the pharmaceutically acceptable salts thereof. One
embodiment of the invention relates to hydroxamates
and to their (R)- and (S)-enantiomers and racemates of
formula I, whereinR2 is -SF5; -0-CF 3; -0-CHF 2;
-S(O)2-CF3; -S(O)-alkyl; -S-alkyl; the alkyl groups
being optionally substituted one or several times by
halogen; -S(O)2-aryl; -S(O)-aryl; -S-aryl;
-S(O)2-benzyl; -S(O)-benzyl; or -S-benzyl; and
pharmaceutically acceptable salts thereof. The
compounds according to this invention are inhibitors
of histone deacetylase (HDAC) and therefore possess
anti-proliferative activity. Objects of the present
invention are the compounds of formula I and their
pharmaceutically acceptable salts, diastereoisomers,
racemates and especially their enantiomeric forms, the
preparation of the compounds, medicaments containing
such compounds and the manufacture of such medicaments
as well as the use of such compounds in the control or
prevention of illnesses, especially of illnesses and
disorders as mentioned below or in the manufacture of
corresponding medicaments. Examples of tumors which
may be treated with such compounds or medicaments are
colon cancers, breast carcinoma (including advanced
breast cancer), lung cancer (e.g. adenocarcinoma and
including non-small cell lung cancer), prostate cancer
including advanced disease, pancreatic cancers,
hematopoetic tumors of lymphoid lineage (e.g. acute
lymphocytic leukemia, B-cell lymphoma, Burkitt's
lymphoma), myeloid leukemias (for example, acute
myelogenous leukemia (AML)), thyroid follicular
cancer, myelodysplastic syndrome (MSD), tumors of
mesenchymal origin, melanomas, teratocarcinomas,
neuroblastomas, gliomas, benign tumors of the skin
(e.g. keratoacanthomas), kidney carcinoma, ovary
carcinoma, bladder carcinoma and epidermal carcinoma.-
AAs used herein, the term "alkyl" means a saturated,
straight-chain or branchedchain hydrocarbon containing
from 1 to 6, preferably from 1 to 3, carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
2-butyl, t-butyl. Said alkyl group being optionally
substituted by one or several halogen atoms, such as
chlorine or fluorine, preferably by fluorine. Examples
of substituted alkyl groups are difluoromethyl,
trifluoromethyl, 2,2,2-trifluoroethyl and
perfluoroethyl. The term "halogen" as used herein
denotes fluorine, chlorine and bromine, preferably
fluorine and chlorine. The term "aryl" as used herein
denotes phenyl which may be optionally substituted one
to three times by alkyl, halogen, -CN, -C(O)OH,
-C(O)CH 3, -NH2, -CH2NH2, -CH2OH, or -O-alkyl,
preferably by alkyl or halogen. Alkyl and halogen are
defined as above; the alkyl groups being optionally
substituted one or several times by halogen. The term
"benzyl" as used herein denotes a -CH 2-phenyl group
wherein the phenyl may be optionally substituted one
to three times by alkyl, halogen, -CN, -C(O)OH,
-C(O)CH 3, -NH2, -CH2NH2, -CH2OH, or -O-alkyl,
preferably by alkyl or halogen. Alkyl and halogen are
defined as above, the alkyl groups being optionally
substituted one or several times by halogen. In the
compounds of formula I, R1 is preferably methyl, ethyl
or trifluoromethyl especially methyl. A further
embodiment are compounds of formula I wherein R2 is
trifluoromethoxy, trifluoromethylsulfanyl,
Ixifluoromethylsulfmyl and trifluoromethylsulfonyl
especially trifluoromethoxy and
trifluoromethylsulfanyl. The compounds according to
the present invention may exist in the form of their
pharmaceutically acceptable salts. The term
"pharmaceutically acceptable salt" refers to
conventional acid-addition salts or base-addition
salts that retain the biological effectiveness and
properties of the compounds of formula I and are
formed from suitable non-toxic organic or inorganic
acids or organic or inorganic 



bases. Sample acid-addition salts include those
derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, sulfamic acid,phosphoric acid and nitric acid,
and those derived from organic acids such as
ptoluenesulfonic acid, salicylic acid, methanesulfonic
acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the like. Sample
base-addition salts include those derived from
ammonium, potassium, sodium, and quaternary ammonium
hydroxides, such as for example, tetramethylammonium
hydroxide. The chemical modification of a
pharmaceutical compound (i.e., a drug) into a salt is
a technique well known to pharmaceutical chemists to
obtain improved physical and chemical stability,
hygroscopicity, flowability and solubility of
compounds. See, e.g., Stahl, P. H., and Wermuth, G.,
(editors), Handbook of Pharmaceutical Salts, Verlag
Helvetica Chimica Acta (VHCA), Zurich, (2002) or
Bastin, R.J., et al., Organic Proc. Res. Dev. 4 (2000)
427-435. An embodiment of the invention are the
compounds of formula I, wherein R1 is methyl. Another
embodiment of the invention are the compounds of
formula I, wherein R2 is -O-alkyl wherein the alkyl
group is substituted one to three times by fluorine;
and -S-alkyl wherein the alkyl group is substituted
one to three times by fluorine. Another embodiment of
the invention are the compounds of formula I, wherein
R1 is methyl; and R2 is -O-alkyl wherein the alkyl
group is substituted one to three times by fluorine;
and -S-alkyl wherein the alkyl group is substituted
one to three times by fluorine. Another embodiment of
the invention are the compounds of formula I, wherein
R2 is -SF5; -Q-CHF 2;-S(O) 2-CF3; -S(O)-aUcyl; or
-S-alkyl; the alkyl groups being optionally
substituted one or several times by halogen. Another
embodiment of the invention are the compounds of
formula I, wherein R2 is -S(O)2-aryl; -S(O)-aryl;
-S-aryl; -S(O) 2-benzyl; -S(O)-benzyl; or -S-benzyl.
Another embodiment of the invention are the compounds
of formula I, wherein R2 is -OCF3; -SCF ; or -SCH3.
Still another embodiment of the invention are the
compounds of formula I, wherein R1 is methyl; and R2
is -OCF3; -SCF3; or -SCH3.Such compounds are for
example: thiophene-2,5-dicarboxylic acid
2-hydroxyamide 5-{[l-(4-trifluoromethoxyphenyl)
-ethyl] -amide}; thiophene-2,5-dicarboxylic acid
2-hydroxyamide 5-{[l-(3-trifluoromethoxyphenyl)
-ethyl] -amide}; thiophene-2,5-dicarboxylic acid
2-hydroxyamide 5-{[l-(4-methylsulfanyl-phenyl)- ethyl]
-amide}; thiophene-2,5-dicarboxylic acid
2-hydroxyamide
5-{[l-(3-trifluoromethylsulfanylphenyl)- ethyl]
-amide}; and thiophene-2,5-dicarboxylic acid
2-hydroxyamide 5-{[l-(4-trifluoromethylsulfanylphenyl)
-ethyl] -amide}. Still another embodiment of the
invention are the compounds of formula I, wherein R1
is methyl; and R2 is -SF5; -O-CF3; -O-CHF 2;
-S(O)2-CF3; or -S(O)-alkyl; the alkyl groups being
optionally substituted one or several times by
halogen. Another embodiment of the invention are the
compounds of formula I, wherein R1 is methyl; and R2
is -S(O)2-aryl; -S(O)-aryl; or -S-aryl. Such a
compound is for example:Thiophene-2,5-dicarboxylic
acid 2-{ [l-(4-benzenesulfonyl-phenyl) -ethyl]
-amide}- 5-hydroxyamide Another embodiment of the
invention are the compounds of formula I, wherein R1
is methyl; and R2 is-S(O)2-benzyl; -S(O)-benzyl; or
-S-benzyl. Yet another embodiment of the invention is
the process for the manufacture of the compounds of
formula I, and especially their (R)- and (S)
enantiomers, by reacting a compound of formula IV
formula IV, wherein R3 is an alkyl group; with a
racemic, or enantiomerically pure (R)- or (S)- amine
of the formula III formula III , wherein R1 and R2 are
defined as above for formula I,in the presence of a
suitable activating agent, to give a compound of
formula V formula V, which is subsequently treated
with hydroxylamine to give the respective compound of
formula I; and if desired, transforming said compound
into its pharmaceutically acceptable 



salt. The present compounds of formula I, or a
pharmaceutically acceptable salt thereof, may be
prepared by any process known to be applicable to the
preparation of chemically-related compounds. Such
processes, when used to prepare a hydroxamate of the
formula I, or a pharmaceutically acceptable salt
thereof, are illustrated by the following
representative examples in which, unless otherwise
stated, R1 and R2 have any of the meanings defined
hereinbefore. Necessary starting materials may be
obtained by standard procedures of organic chemistry.
The preparation of such starting materials is
described within the accompanying examples.
Alternatively necessary starting materials are
obtainable by analogous procedures to those
illustrated which are within the ordinary skill of an
organic chemist. One method for the manufacture of
compounds of formula I is shown in the following
general reaction scheme 1 and represents also an
embodiment of the invention:Scheme 1 In scheme 1, R1
and R2 are defined as for formula I and R3 is alkyl or
optionally substituted benzyl. Ketones of the general
formula II, wherein R1 and R2 have the meaning defined
hereinbefore, are reduced to amines of formula III via
the corresponding imines. Then the amides of formula V
are formed by activation of the thiophenedicarboxylate
of formula IV (R3 is Me) and subsequent treatment with
amines of formula III. The final products are obtained
after treatment of methyl esters of formula V with
hydroxylamine, or its hydrochloride, to give the
respective compounds of formula I; and if desired,
said compound can be transformed into its
pharmaceutically acceptable salt. (A) This method for
the production of compounds of formula I will be
illustrated here: (A-I) Ketones of formula II, wherein
R1 and R2 have the meaning defined hereinbefore, are
commercially available or can be prepared for example
as follows: (A-I-I) Ketones of formula II, wherein R1
has the meaning defined hereinbefore and R2 is an
S(O)2-aryl group or an S-aryl group can be prepared
from halogensubstituted acetophenones
(X-phenyl-C(O)-Me) or from acetyl-substituted
phenylsulfonylchlorides (Cl-S(O)2-phenyl~C(O)-Me) by
treatment with suitable aryl-thioles or by a
Friedel-Crafts type reaction applying suitable aryl
compounds as described e.g. in Shukla, V.G., et al.,
J. Org. Chem. 68 (2003) 5422-5425 or Marquie, J., et
al., J. Org. Chem. 66 (2001) 421.(A-l-2) Ketones of
formula II, wherein R1 has the meaning defined
hereinbefore and R2 is an S-benzyl group can be
prepared from halogen-substituted acetophenones
(X-phenyl-C(O)-Me) by treatment with suitable
benzyl-thioles as described e.g. in Howbert, J.J., et
al., Synthetic Commun. 20 (1990) 3193-3200. Ketones of
formula II, wherein R1 has the meaning defined
hereinbefore and R2 is an -S(O)2-benzyl group can be
prepared from acetyl-substituted
phenylsulfonylchloride (Cl-S(O)2-phenyl-C(O)-Me) by
treatment with suitable benzyl-halogenides,
benzyl-Grignard reagents or toluene derivatives as
described in e.g. , Sun, X.H., et al., Synthetic
Commun. 28 (1998) 1785-1791; Gilman, H., et al., J.
Am. Chem. Soc. 51 (1929) 3501-3508, or AIo, B.I., et
al., J. Chem. Soc, Perkin Trans. 1 (1990) 1611-1614.
(A-2) Amines of formula III, wherein R1 and R2 have
the meaning defined hereinbefore, can be prepared for
example by reductive animation of the corresponding
ketones of general formula II, but other methods may
be useful as well and are well known to those skilled
in the art. This reaction is typically carried out as
a one-pot reaction with the formation of the imine and
its subsequent reduction to the amine taking place in
the same reaction vessel. The reaction mixture usually
contains a source of ammonia as for example but not
limiting to NH OAc and a reducing agent as for example
but not limiting to sodium cyanoborohydride and is
heated in a suitable solvent as e.g. methanol. Another
method for the preparation of amines of general
formula III is the addition of a Grignard reagent
R^MgBr or an organolithium compound Li-R1 , with R1 as
defined hereinbefore, to an aromatic nitrile of the
general formula R^Ph-CN and subsequent reduction of
the imine (as e.g. described in Synth. Commun. 28
(1998) 4067). (A-3) Compounds of formula V, wherein R1
and R2 have the meaning defined hereinbefore, can be
prepared from compounds of formula III and compounds
of formula IV wherein R3 is alkyl or benzyl. This
reaction typically involves a two-step one-pot
procedure.In the first step, the carboxylic acid of
the formula IV becomes activated. The activation
reaction is carried out in an inert solvent or
diluent, for example, in dichloromethane, dioxane, or
tetrahydrofuran, in the presence of an activating
agent. Such activated acid derivatives are, for
example, an acyl halide (e.g. acyl chloride) formed by
the reaction of the acid and an inorganic acid
chloride, (e.g. thionyl chloride); a mixed anhydride,
formed for example by the reaction of the acid and a
chloroformate (e.g. isobutyl chloroformate); an active
ester, formed for example by the reaction of the acid
and a phenol (e.g. pentafluorophenol); an active
ester, formed by the reaction of the acid and
N-hydroxybenzotriazole; an acyl azide, formed for
example by the reaction of the acid and an azide (e.g.
diphenylphosphoryl azide); an acyl cyanide, formed for
example by the reaction of an acid and a cyanide (e.g.
diethylphosphoryl cyanide); or the product of the
reaction of the acid and a carbodiimide (e.g.
dicyclohexylcarbodiimide), or the product of the
reaction of the acid and bis~(2-oxo-3-oxazolidinyl)-
phosphorylchloride. The reaction is carried out
between -300C and 600C, conventionally at or below
00C. In the second step, the amine of the general
formula III, in which R1 and R2 have the meaning
defined hereinbefore, is added to the solution, at the
temperature used for the activation, and the
temperature is slowly adjusted to ambient temperature.
An appropriate scavenger base like e.g. triethylamine,
or diisopropylethylamine may be added to the reaction
mixture. These methods are well known to those skilled
in the art. In principle, all methods for the
synthesis of amides as used in peptide chemistry as
described in e.g. Houben-Weyl, "Methoden der
organischen Chemie", VoIs.XV/1 andXV/2, Georg Thieme
Verlag, Stuttgart, are also applicable. Compounds of
formula IV are described in the literature as for
example in US 2,680,731 and Goddard, C.J., et al, J.
Heterocycl. Chem. 28 (1991) 17. These monoesters are
usually prepared by selective saponification of the
diester or oxidation of the corresponding aldehyde,
but other methods may be useful as well and are well
known to those skilled in the art. (A-4) Compounds of
formula I, wherein R1 and R2 have the meaning defined
hereinbefore, can be prepared from compounds of
formula V with hydroxylamine 



in the presence of a suitable base. The reaction is
carried out in an inert solvent or diluent such as
methanol or ethanol at temperatures between 00C and
1000C,conventionally at or near ambient temperature,
and at a pH between 10 and 12. A suitable base is, for
example, an alcoholate as e.g. sodium methylate or an
inorganic base as e.g. potassium hydroxide. Instead of
generating hydroxylamine in situ, it can be released
separately and can be applied as a solution in an
organic solvent, as for example an alcohol like
methanol or ethanol. (B) Another method for the
preparation of compounds of the formula I is
illustrated in the following reaction scheme 2: IV
Scheme 2 In scheme 2, R1 and R2 are defined as for
formula I and R3 is alkyl or optionally substituted
benzyl. FG means a functional group like halogen. PG
means a protecting group like benzyl-,
p-methoxybenzyl-, tert-butyloxycarbonyl-, trityl-, or
silyl groups such as the trimethylsilyl- or
dimethyl-tert-butylsilyl group. (B-I) Compounds of the
formula VII can be obtained from compounds of the
formula VI wherein R1 has the meaning defined
hereinbefore and FG is a suitable functional group,
preferably a halogen, and compounds of formula VI
wherein R3 is alkyl or benzyl as described in section
(A-3). (B-2) Compounds of the formula VIII, wherein R1
has the meaning defined hereinbefore, FG is a
functional group, preferably a halogen, and R3 is
alkyl or benzyl, are prepared from compounds of the
formula VII by hydrolysis. Theconditions under which
the hydrolysis is carried out depend on the nature of
the group R3. When R3 is a methyl or ethyl group, the
reaction is carried out in the presence of a base, for
example, lithium hydroxide, sodium hydroxide, or
potassium hydroxide in an inert solvent or diluent,
for example, in methanol or ethanol. When R3 is a
tert-butyl group, the reaction is carried out in the
presence of an acid, for example, a solution of
hydrochloric acid in an inert solvent such as diethyl
ether or dioxane, or trifluoroacetic acid in
dichloromethane. When R3 is a benzyl group, the
reaction is carried out by hydrogenolysis in the
presence of a noble metal catalyst such as palladium
or platinum on a suitable carrier, such as carbon. Not
necessarily all methods of hydrolysis are compatible
with all groups R1 and R2. In cases where the features
of these groups do not allow the usage of a certain
method of hydrolysis, other methods of preparation
need to be applied. (B-3) Compounds of the formula IX,
wherein R1 has the meaning defined hereinbefore, FG is
a suitable functional group, preferably a halogen, and
PG refers to a suitable protecting group, are prepared
from compounds of the formula VIII by treatment with
an O-protected hydroxylamine. This reaction typically
involves a two-step one-pot procedure. In the first
step, the carboxylic acid of the formula VIII is
activated analogously to the acids of formula IV in
section (A-3). In the second step, the O-protected
hydroxylamine is added to the solution, at the
temperature used for the activation, and the
temperature is slowly adjusted to ambient temperature.
These methods are well known to those skilled in the
art. In principle, all methods for the synthesis of
amides as used in peptide chemistry as described in
e.g. Houben-Weyl, "Methoden der organischen Chemie",
VoIs. XV/1 and XV/2 are also applicable. Suitable
protecting groups PG may be the benzyl-,
p-methoxybenzyl-, tertbutyloxycarbonyl-, trityl-, or
silyl groups such as the trimethylsilyl- or
dimethyltert- butylsilyl group. The reactions carried
out depend on the type of the protecting group. When
the protecting group is a benzyl- or p-methoxybenzyl
group, the reaction carried out is a hydrogenolysis in
an inert solvent such as an alcohol like methanol or
ethanol, in the presence of a noble metal catalyst
such as palladium on a suitable carrier such as
carbon, barium sulfate, or barium carbonate, at
ambienttemperature and pressure. When the protecting
group is the tertbutyloxycarbonyl-, trityl-, or a
silyl group such as the trimethylsilyl- or
dimethyl-tert-butylsilyl-group, the reaction is
carried out in the presence of acids at a temperature
between -200C and 600C, preferably between 00C and
ambient temperature. The acid may be a solution of
hydrochloric acid in an inert solvent such as diethyl
ether or dioxane, or trifluoro acetic acid in
dichloromethane. When the protecting group is a silyl
group such as the trimethylsilyl or
dimethyl-tertbutylsilyl group, the reaction can also b
e carried out in the presence of a fluoride source
such as sodium fluoride or tetrabutyl ammonium
fluoride in an inert solvent such as dichloromethane.
Not necessarily all protecting groups PG are
compatible with all groups R1. In cases where the
features of these groups don't allow the usage of a
certain protecting group, other protecting groups Y or
other methods of preparation need to be applied. (B-4)
Compounds of formula X, wherein R1 and R2 have the
meaning defined hereinbefore, and PG refers to a
suitable protecting group, e.g. halogen, especially
iodide are prepared from compounds of the formula IX
by treatment with arylthioles or benzyl-thioles as
described in e.g. Shukla, V.G., et al., J. Org. Chem.
68 (2003) 5422-5425; Howbert, J.J., et al., Synthetic
Commun. 20 (1990) 3193-3200, and Steven V. Ley, et
al., Angew. Chem. Inter. Ed. 42 (2003) 5400. (B-5) The
final products of the general formula I, wherein R1
and R2 have the meaning defined hereinbefore, are
obtained after deprotection of compounds of formula
VTI. (C) Another method for the preparation of
compounds of the formula I is the reaction of a
compound of the formula XI (which are readily
obtainable by hydrolysis of compounds of formula V;
see section (B-2)) with hydroxylamine as illustrated
within the following reaction scheme 3 wherein, R1 and
R2 are defined as for formula I and R3 is alkyl or
optionally substituted benzyl:Scheme 3 This reaction
typically involves a two-step one-pot procedure. In
the first step, the carboxylic acid of the formula XI
is activated analogously to the acids of formula IV in
section (A-3). In the second step, hydroxylamine is
added to the solution, at the temperature used for the
activation, and the temperature is slowly adjusted to
ambient temperature. These methods are well known to
those skilled in the art. In principle, all methods
for the synthesis of amides as used in peptide
chemistry as described in e.g. Houben-Weyl, "Methoden
der organischen Chemie", VoIs.XV/1 and XV/2 are also
applicable. (D) Compounds of formula I can also be
prepared with methods of solid phase supported
synthesis. 2,5-Thiophenedicarboxylic acid is reacted
with a hydroxylamine moiety (-O-NH2) bound to a resin,
e.g. a Wang resin (Wang-ONH2 resin, e.g. hydroxylamine
Wang resin or hydroxylamine 2-chlorotrityl resin) to
form a resin-bound hydroxamic acid. The second
carboxylic acid moiety is reacted with amines of
formula III, wherein R1 and R2 have the meaning
defined hereinbefore, by standard methods of amide
bond formation as described in e.g. 



Houben-Weyl, "Methoden der organischen Chemie", VoIs.
XV/1 and XV/2. After this, the hydroxamic acid is
liberated from the solid support. This can be done for
example with TFA. Typically, the cleavage of the
hydroxamic acids is achieved by treatment of the resin
with 50% TFA in dichloromethane in the presence of
triisopropyl silane at ambient temperature. The crude
products can be purified by LC-MS, if
necessary.Enantiomerically pure amines of the formula
III in which R1 and R2 have the meaning defined
hereinbefore can be prepared using different methods
and thus serve as starting materials for the synthesis
of pure enantiomers of compounds of the general
formula I : i. by standard procedures of synthetic
chemistry as described e.g. in J. Am. Chem. Soc. 64
(1942) 477; Smith, H.E., et al., J. Am. Chem. Soc. 105
(1983) 1578-1584; Hanano, T., et al., Bioorg. Med.
Chem. Lett. 10 (2000) 881-884, or Mukade, T., et al.,
J. Comb. Chem. 5 (2003) 590-596, starting from racemic
amines of formula III in which R1 and R2 have the
meaning defined hereinbefore ii. by separation of
racemic amines of formula III in which R1 and R2 have
the meaning defined hereinbefore into their
enantiomers by known procedures as, for example,
enzymatic resolution of racemates as described e.g. in
Rasor, P. and Voss, E., Applied Catalysis A 221 (2001)
145-158, and Iglesias, L.E., et al., Tetrahedron:
Asymmetry 8 (1997) 2675-2677; iii. by separation of
racemic amines of formula III in which R1 and R2 have
the meaning defined hereinbefore into their
enantiomers by chromatography on an analytical,
semipreparative or preparative scale using suitable
optically active stationary phases with suitable
eluents. Suitable optically active stationary phases
include, but are not limited to, silica (e.g.
ChiraSper,Merck; Chiralpak OT/OP, Baker), cellulose
esters or carbamates (e.g. Chiracel OB/OY, Baker) or
others (e.g. Crownpak, Daicel or Chiracel OJ-R,
Baker); iv. by formation of diastereomeric compounds
from compounds of formula III together with other
optically active compounds, e.g. camphorsulfonic acid
or brucin, and separation of these diastereomeric
compounds, followed by the liberation from the
optically active agent v. by enantioselective
reduction of ketones of the general formula II using
reagents as for example the Corey-Bakshi-Shibata
reagent (see e.g. Corey, E.J., J. Am. Chem. Soc. 109
(1987) 7925-7926) and transformation of the formed,
enantiomerically pure alcohols into the corresponding
azides (inversion ofstereo-configuration via Mitsunobu
reaction) and subsequent reduction to the
enantiomerically pure amines. Another method for the
preparation of pure enantiomers of compounds of the
general formula I is the synthesis of racemic
compounds according to methods (A), (B), (C), or (D)
applying racemic amines of formula III in which R1 and
R2 have the meaning defined hereinbefore. The
racemates can be separated into both enantiomers
either on the stage of the final products I or on the
stage of the precursors V or X. The separation can be
performed by chromatography on an analytical,
semipreparative or preparative scale using suitable
optically active stationary phases with suitable
eluents. Suitable optically active stationary phases
include, but are not limited to, silica (e.g.
ChiraSper,Merck; Chiralpak OT/OP, Baker), cellulose
esters or carbamates (e.g. Chiracel OB/OY, Baker) or
others (e.g. Crownpak, Daicel or Chiracel OJ-R,
Baker). Other methods for the separation of
enantiomers can also be applied, like the formation of
diastereomers from compounds of the formula I or the
formula V together with other optically active
compounds, e.g. camphorsulfonic acid or brucin, and
separation of these diastereomeric compounds, followed
by the liberation from the optically active agent.
Compounds of the present invention, wherein R2 is an
optionally halogenated alkylsulfinyl group, especially
-S(O)-CFs and-S(O)-CH 3, or an optionally substituted
phenyl-sulfinyl group or an optionally substituted
benzyl-sulfinyl group, can be prepared by oxidation of
the corresponding thioether derivatives. This
oxidation reaction is preferably carried out in an
inert solvent with oxidizing agents like peracids,
e.g. 3-chloro-benzenecarboperoxoic acid in
dichloromethane or 2-iodoxybenzoic acid in chloroform
or iodosobenzene in toluene to yield the corresponding
optionally halogenated alkylsulfinyl. Oxidation to the
corresponding sulfonyl derivatives requires more
rigorous conditions, for example periodic acid in
acetonitrile under catalysis of chromium(VI) oxide or
oxone in aqueous methanol or excess of
3-chlorobenzenecarboperoxoic acid and prolonged
reaction time.An object of the present invention are
pharmaceutical compositions containing a
pharmacologically effective amount of one or more
compounds of formula I in a mixture with
pharmaceutically acceptable excipients and/or
diluents. According to a further aspect of the
invention there is provided a medicament containing
one or more compounds of the formula I as active
ingredients together with pharmaceutically acceptable
adjuvants. Such medicaments or pharmaceutical
compositions may be in a form suitable for oral
administration, for example as tablets, coated
tablets, dragees, capsules, solutions emulsions or
suspensions; for parenteral injections (including
intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution,
suspension or emulsion; for topical administration as
an ointment or cream or for rectal administration as a
suppository. These pharmaceutical preparations can be
obtained by processing the compounds according to this
invention with pharmaceutically inert, inorganic or
organic carriers. Lactose, corn starch or derivatives
thereof, talc, stearic acids or its salts and the like
can be used, for example, as such carriers for
tablets, coated tablets, dragees and hard gelatine
capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending
on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine
capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols,
glycerol, vegetable oil and the like. Suitable
carriers for suppositories are, for example, natural
or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like. The pharmaceutical preparations
can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic
pressure, buffers, masking agents or antioxidants.
They can also contain still other therapeutically
valuable substances.Pharmaceutical compositions can
comprise the following: Item Ingredients Mg/Tablet 1
Compound of formula (I) 25 100 2 Anhydrous Lactose 73
35 3 Croscarmellose Sodium 6 8 4 Povidone K30 5 6 



5 Magnesium Stearate 1 1 Total Weight 140 150
Procedure: 1. Mix Items 1, 2 and 3 in a suitable mixer
for 15 minutes. 2. Granulate the powder mix from Step
1 with 20% Povidone K30 Solution (Item 4). 3. Dry the
granulation from Step 2 at 50 C. 4. Pass the
granulation from Step 3 through a suitable milling
equipment. 5. Add the Item 5 to the milled granulation
Step 4 and mix for 3 minutes. 6. Compress the
granulation from Step 5 on a suitable press. Another
pharmaceutical preparation is e.g. a micro-suspension
of the compounds according to formula I. To obtain
said micro-suspension the following materials were
used: An aqueous solution of 7.5 % modified gelatine
XF 20 (Braun) per injection (dissolved, filtered with
a pore size of 0.45 mm and autoclaved), filters
(custom made, mesh size 100 mm), filter holder,
coupling, washed glass beads with a diameter of 0.25
mm and heat sterilised Retsch mills. For the
preparation of a typical batch 6244 mg of a compound
of formula (I) were weighted into two 50 ml bottle
flasks with 30 g glass beads, dispersed with a
spatulum and vortexed. Then 10 ml gelatine vehicle
were added to each bottle. The bottles were vortexed,
capped and wrapped in aluminium foil for light
protection. The contents was milled for 14 hours at
30/s in a Retsch mill. The micro-suspension was then
extracted from the beads with two layers of filter
(100 mm) on a filterholder, coupled to a recipient
vial by centrifugation at 400 g during two minutes and
including six washing steps, to give a final volume of
130 ml. After homogenisation, the content was
determined by HPLC to be 45.7 mg/ml which corresponds
to a yield of 95 %. The micro-suspension was diluted
with 18.6 ml to give a final concentration of 40
mg/ml. The obtained spherical, granule-like particles
show diameters between 1 and 5 mm as determined by
microscopy. For storage, the micro-suspension was
filled into sterile vials, capped, labelled and kept
at -200C. Before use, the micro-suspension must be
homogenised vigorously by vortex. The hydroxamate of
formula I will normally be administered to a
warm-blooded animal at a unit dose within the range
5-5000 mg per square meter body area of the animal,
i.e. approximately 0.1-100 mg/kg , and this normally
provides a therapeutically-effective dose. A unit dose
form such as a tablet or capsule will usually contain,
for example 1-250 mg of active ingredient. Preferably
a daily dose in the range of 1-100 mg/kg is employed.
However the daily dose will necessarily be varied
depending upon the host treated, the particular route
of administration, and the severity of the illness
being treated. Accordingly the optimum dosage may be
determined by the practitioner who is treating any
particular patient. Pharmacological activity To show
the activity of the compounds according to this
invention, their effects on a human colon carcinoma
cell line was evaluated using a standard MTT-assay.
MTT ( 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide ) is widely used for the
quantitative determination of cytotoxic effects or in
vitro chemosensitivity of tumor cells. The assay is
based on the cleavage of the yellow tetrazolium salt (
MTT ) to purple formazan crystals by metabolic active
cells. For details, see Rubinstein, L.V., et al, J.
Natl. Cancer Inst. 82 (1990) 1113-1118. We proceeded
as follows: HT-29 cells (human colon carcinoma cell
line, ATCCNo. HTB-38) were cultivated in RPMI 1640
medium with GlutaMAX(tm) I (Invitrogen, Cat-No.
61870-010), 2.5 % fetal calf serum (FCS, Sigma Cat-No.
F4135 (FBS)), 2 mM glutamine, 100 units/ml penicillin,
100 mg/ml streptomycin (= Pen/Strep from Invitrogen
Cat. No. 15140). For the assay the cells were seeded
in384 well plates, 900 cells per well, in the same
medium. At the next day, the compounds (dissolved 10
mM in DMSO) were added in various concentrations
ranging from 30 mM to 1.5 nM. After 5 days, the MTT
assay was done mainly according to the instructions of
the manufacturer (Cell proliferation kit I, MTT, from
Roche Molecular Biochemicals). In brief : MTT labeling
reagent was added to a final concentration of 0.5
mg/ml, added and incubated for 4 hrs at 37 C, 5% CO2.
During this incubation time purple formazan crystals
are formed. After addition of the solubilization
solution (20% Sodium Dodecyl Sulfate (SDS) in 0.02 M
HCl) the plates were incubated overnight at 37 C, 5%
CO2. After careful mixing, the plates were measured in
Victor 2 (scanning multiwell spectrophotometer,
Wallac) at 550 nm. A decrease in number of living
cells results in a decrease in the total metabolic
activity in the sample. The decrease directly
correlates to the amount of purple colour resulting
from the solubilization of the purple formazan
crystals. Determination of IC90 was done using XL-fit
(XLfit software (ID Business Solution Ltd., Guilford,
Surrey, UK)). The reference compound has the following
structure. To further demonstrate the activity of the
compounds according to this invention as HDAC
inhibitors, their effect on histone deacetylase
inhibition was evaluated using the following
biochemical quench assay:The function of histone
deacetylase (HDAC) is the deacetylation of lysines in
e.g. histone H4. A peptide of 17 amino acids derived
from histone H4 was labeled with tetramethylrhodamine
(TAMRA, fluorophore, Invitrogen) at the C-terminus and
QSY-7(tm) (quencher dye, Invitrogen) at the N-terminus
and was used as a substrate (TAMRA - first 17 aa of
histone H4 - QSY7). Following deacetylation by HDAC,
the enzyme Lys C is able to cleave the peptide after
lysine. This results in a loss of the quench effect
and a high fluorescence signal. Inhibition of HDAC by
compounds results in low signals because Lys C could
not cleave the substrate and the quench effect
persists. For dose response curves, 10 concentrations
were diluted 1:3 starting at 30 mM. 10 ml compound
dilution were put into each well of a 384 well plate.
10 ml HDAC were added (recombinant HDAC-I purified
from HEK 293 cells (human embryonic kidney cell line
transformed by Adenovirus 5 fragments, ATCC-No. CRL
1573); enzyme activity has to be assessed for each
preparation). 10 ml peptide substrate was added ( 1 mM
final concentration, derived from 1 mM stock solution
diluted 1:1000 in test buffer). After 90 min
incubation at room temperature, the reaction was
stopped by addition of 20 ml test buffer including 3
mg/ml Lys C and 0.075% Sodium Dodecyl Sulfate (SDS).
After overnight incubation the fluorescence signal of
TAMRA was measured (Victor 2 from Wallac, absorption
544 nm, emission 590 nm). The O.D. of DMSO
(dimethylsulfoxide) -treated control wells is 100%,
the % inhibition of compound treated wells is
calculated in relation to 100%. Based on 10
concentrations an IC50 curve is generated by using
XLfit3 (XLfit software (ID Business Solution Ltd.,
Guilford, Surrey, UK)).. 



Test buffer used: a mixture of 1OmM
4-(2-hydroxyethyl)-lpiperazineethanesulfonic acid
(HEPES) pH8, 10 mM NaCl, 10% Glycerol, 0.005 % Triton
X100(tm), 0.1 mM ethylenediaminetetraacetic acid
(EDTA), 0.1 mM Tris(2- carboxyethyl)phosphine (TCEP).
Used plates: 384 well plates (black, Greiner,
781077).The reference compound has the following
structure. An embodiment of the present invention is a
medicament, as defined hereinbefore, for the
inhibition of tumor cell proliferation by induction of
histone acetylation in said tumor cell. Another
embodiment of the present invention is a medicament,
as defined hereinbefore, for the treatment of
neoplasms of the hematopoetic and lymphatic system.
Still another embodiment of the present invention is a
medicament, as defined hereinbefore, for the treatment
of cancer. Still another embodiment of the present
invention is a medicament as defined herein before for
the treatment of colon-, breast-, lung-, prostate-,
rectal-, stomach-, bladder-, pancreatic- or ovarian
cancer. Yet another embodiment of the present
invention is the use of one or more compounds of
formula I for the manufacture of medicaments for the
inhibition of tumor cell proliferation by induction of
histone acetylation in said tumor cell. Yet another
embodiment of the present invention is the use of one
or more compounds of formula I for the manufacture of
medicaments for treatment of cancer.Yet another
embodiment of the present invention is the use of one
or more compounds of formula I for the manufacture of
medicaments for treatment of colon-, breast-, lung-,
prostate-, rectal-, stomach-, bladder-, pancreatic- or
ovarian cancer. Yet another embodiment of the present
invention is the use of one or more compounds of
formula I for the manufacture of medicaments for
treatment of neoplasms of the hematopoetic and
lymphatic system. Yet another embodiment of the
present invention is a method for inhibiting tumor
cell proliferation by induction of histone acetylation
in a tumor cell, due to administering to said tumor
cell an effective amount of one or more compounds of
formula I. According to a further feature of this
aspect of the invention there is provided a method for
producing an anti-cell-proliferation effect in a warm
blooded animal, such as man, in need of such treatment
which comprises administering to said animal an
effective amount of an hydroxamate as defined
hereinbefore. Therefore, still another embodiment of
the present invention is the method as described
above, wherein the tumor is colon-, breast-, lung-,
prostate-, rectal-, stomach-, bladder-, pancreatic- or
ovarian cancer. According to a more preferred aspect
of the present invention there is provided an compound
of the formula I as defined hereinbefore for use in a
method of treatment of the human or animal body by
therapy. We have now found that the said compounds of
the present invention possess anti-cell-proliferation
properties which are believed to arise from their
histone deacetylase inhibitory activity. Accordingly
the compounds of the present invention provide a
method for treating the proliferation of malignant
cells. Accordingly the compounds of the present
invention are expected to be useful in the treatment
of cancer by providing an anti proliferative effect,
particularly in the treatment of cancers of the
breast, lung, colon, rectum, stomach, prostate,
bladder, pancreas and ovary. It is in addition
expected that a derivative of the present invention
will possess activity against a range of leukemias,
lymphoid malignancies and solid tumors such as
carcinomas and sarcomas in tissues such as the liver,
kidney, prostate and pancreas.The
anti-cell-proliferation treatment defined hereinbefore
may be applied as a sole therapy or may involve, in
addition to the hydroxamate of the invention, one or
more other anti-tumor substances, for example those
selected from, for example, mitotic inhibitors, for
example vinblastine; alkylating agents, for example
cis-platin, carboplatin and cyclophosphamide;
inhibitors of microtubule assembly, like paclitaxel or
other taxanes; antimetabolites, for example
5-fluorouracil, capecitabine, cytosine arabinoside and
hydroxyurea, or, for example, intercalating
antibiotics, for example adriamycin and bleomycin;
immunostimulants, for example trastuzumab; DNA
synthesis inhibitors, e.g. gemcitabine; enzymes, for
example asparaginase; topoisomerase inhibitors, for
example etoposide; biological response modifiers, for
example interferon; and anti-hormones, for example
antioestrogens such as tamoxifen or, for example
antiandrogens such as (4'-cyano-
3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(tri
fluoromethyl)- propionanilide, or other therapeutic
agents and principles as described in, for example,
Cancer: Principles &Practice of Oncology, Vincent T.
DeVita, Jr., Samuel Hellmann, Steven A. Rosenberg; 5th
ed., Lippincott-Raven Publishers, 1997. Such conjoint
treatment may be achieved by way of the simultaneous,
sequential or separate dosing of individual components
of the treatment. According to this aspect of the
invention there is provided a pharmaceutical product
comprising a hydroxamate of the formula I as defined
hereinbefore and an additional anti-tumor substance as
defined hereinbefore for the conjoint treatment of
cancer. The following examples and references are
provided to aid the understanding of the present
invention, the true scope of which is set forth in the
appended claims. It is understood that modifications
can be made in the procedures set forth without
departing from the spirit of the invention.Example 1:
Thiophene-2,5-dicarboxylic acid 2-hydroxyamide
5-{[l-(4- trifluoromethylsulfanyl-phenyl)-ethyl]
-amide} Step 1: Synthesis of
l-(4-Trifluoromethylsulfanyl-phenyl)-ethyl amine To a
mixture of 1.1 g (0.005 mol)
l-(4-trifluoromethylsulfanyl-phenyl)-ethanone and
molecular sieves in 20 ml methanol, 3.9 g (0.05 mol)
ammonium acetate and 315 mg (0.005 mol) sodium
cyanoborohydride were added and the reaction mixture
was stirred 2d (HPLC control) at 500C. After cooling
to room temperature (rt) , the molecular sieves were
filtered off and washed with methanol. The solvent of
the combined filtrates was evaporated and
dichloromethane and water were added to the residue.
While stirring the mixture was acidified with 6N
aqueous HCl solution. The aqueous phase was separated
and the organic phase was extracted two times with IN
aqueous HCl solution. Ethyl acetate was added to the
combined aqueous phases and the mixture was basified
with 6N NaOH. The organic phase was separated and the
aqueous phase was extracted two more times with ethyl
acetate. The organic combined organic phases were
dried over MgSO4 and the solvent evaporated at reduced
pressure to afford the crude product, which was
purified by flash chromatography using silica and an
ethyl acetate/methanol/triethylamine eluent to affort
470 mg (0.0021 mol) l-(4- 



trifluoromethylsulfanyl-phenyl)-ethylamine. Step 2:
Synthesis of
5-[l-(4-Trifluoromethylsulfanyl-phenyl)-ethylcarbamoyl
]- thiophene-2-carboxylic acid methyl ester To a
solution of 395 mg (2.1 mmol)
thiophene-2,5-dicarboxylic acid monomethyl ester in 15
ml dichloromethane, 428 mg (2.5 mmol)
N'-(3-dimethylaminopropyl)- N-ethylcarbodiimide
hydrochloride were added. After 30min at room
temperature 470 mg (2.1 mmol)
l-(4-trifluoromethylsulfanyl-phenyl)-ethylamine in 5
ml dichloro-methane were added. The reaction mixture
was stirred for 5h and then extracted with aqueous IN
HCl, with saturated aqueous NaHCO solution and with
water. The organic phase was dried over MgSO and the
solvent was evaporated . The crude product was
purified by flash chromatography using silica and
adichloro-methane/methanol eluent to affort 360 mg
(0.92 mmol) 5-[l-(4-
trifluoromethylsulfanyl-phenyl)-ethylcarbamoyl]-thioph
ene-2-carboxylic acid methyl ester. Step 3: Synthesis
of Thiophene-2,5-dicarboxylic acid 2-hydroxyamide
5-{[l-(4- trifluoromethylsulfanyl-phenyl)-ethyl]
-amide} To a solution of 60 mg (0.15 mmol)
5-[l-(4-trifluoromethylsulfanyl-phenyl)-
ethylcarbamoyl]-thiophene-2-carboxylic acid methyl
ester in 10 ml methanol, 0.77 ml (1.5 mmol) of a 2M
solution of hydroxylamine in methanol and 10 mg (0.15
mmol) potassium hydroxide in little methanol were
added. After 4h at rt, the reaction mixture was
filtered and the solid was washed with methanol. The
filtrate was treated with dry ice to lower the pH
value to almost neutral. Stirring was continued for 15
min and the formed precipitate was filtered off. The
solid was washed with methanol and the solvent of the
combined organic filtrates was evaporated. The residue
was purified by preparative reversed phase
chromatography to yield 11 mg (0.028 mmol)
thiophene-2,5-dicarboxylic acid 2- hydroxyamide 5-{
[l-(4-trifluoromethylsulfanyl-phenyl)~ethyl] -amide}
(compound 1). Compound 1: calculated MW 390.41, found
MW (M+H) 391.0; IH-NMR (400 MHz, d6-DMSO): d = 8.81
(d, IH), 7.74-7.66 (m, 3H), 7.55-7.51 (m, 2H), 7.21
(m, IH), 5.14 (m, IH), 1.48 (d, 3H) Example 2:
According to the preparation procedure of example 1,
the following thiophene hydroxamic acid derivatives of
the general formula I have been prepared starting from
the appropriate phenylalkylketone:VACCINE AGAINST HPVl
6 AND HPVl 8 AND AT LEAST ANOTHER HPV TYPE SLECTED
FROM HPV 3 1 , 4 5 OR 5 2 The present invention
relates to vaccines against human papillomaviruses
Background of the Invention Papillomaviruses are small
DNA tumour viruses, which are highly species specific.
So far, over 100 individual human papillomavirus (HPV)
genotypes have been described. HPVs are generally
specific either for the skin (e.g. HPV-I and -2) or
mucosal surfaces (e.g. HPV-6 and - 11) and usually
cause benign tumours (warts) that persist for several
months or years. Such benign tumours may be
distressing for the individuals concerned but tend not
to be life threatening, with a few exceptions. Some
HPVs are also associated with cancers, known as
oncogenic HPV types. The strongest positive
association between an HPV and human cancer is that
which exists between HPV- 16 and HPV- 18 and cervical
carcinoma. Cervical cancer is the most common
malignancy in developing countries, with about 500,000
new cases occurring in the world each year. Other HPVs
of particular interest with respect to cancer are
types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73,
82, 26, 53, and 66. HPV virus like particles (VLPs)
have been suggested as potential vaccines for
treatment of HPV. A bivalent vaccine utilizing VLPs
has been shown to be effective in prevention of
infection with HPV 16 and 18 types in young women
(Lancet, vol 364, issue 9447, November 2004, pages
1757- 1765). There is still a need for a vaccine that
protects against multiple (e.g. > 2) HPV types. The
present invention addresses this need.Summary of the
invention In a first aspect the present invention
relates to an immunogenic composition comprising VLPs
from HPV 16 and 18 and at least one other HPV cancer
type, the other cancer type being selected from the
list consisting of HPV types 31, 45 and 52, wherein
the dose of the VLP of the at least one other cancer
types is reduced relative to that ofHPV 16 or l8. In a
related aspect the invention relates to an immunogenic
composition comprising VLPs from HPV 16 and at least
one other HPV cancer type, the other cancer type being
selected from the list consisting of HPV types 3 1 and
52, wherein the dose of the VLP of the at least one
other cancer types is reduced relative to that of HPV
16. In a related aspect the invention relates to an
immunogenic composition comprising VLPs from HPV 18
and HPV 45, wherein the dose of the HPV 45 VLP is
reduced relative to that of HPV 18. The invention
further relates to an immunogenic composition as
defined above in combination with an adjuvant and/or
carrier. The invention further relates to a vaccine
comprising an immunogenic composition as defined above
with a pharmaceutically acceptable excipient. The
invention further relates to a method of preventing
HPV infection and/or disease comprising administering
to an individual in need thereof a composition or
vaccine as defined above. The invention further
relates to a method for making an immunogenic
composition as defined above comprising mixing VLPs
from HPV 16 and 18 with at least one other HPV cancer
type, the other cancer type being selected from the
list consisting of HPVtypes 31, 45, and 52, wherein
the dose of the VLP of the at least one other cancer
types is reduced relative to that of HPV 16 or 18. The
above aspects of the invention may also employ HPV
capsomers rather than VLPs. Detailed Description We
have surprisingly determined that HPV 16 and 18 VLPs
can provide cross protection against infection and/or
disease by certain other HPV cancer types, that is HPV
31, HPV 45 and HPV 52. Data is provided in the
examples herein. Cross protection may be considered as
the protection afforded by a vaccine containing one
HPV type against infection (incident or persistent)
and/or disease caused by a different HPV type.
Incident and persistent infection are defined as in
the Lancet paper by Harper et al. VoI 364, issue 9447,
November 2004, pages 1757- 1765. Cross protection may
be assessed by considering the vaccine efficacy
(V.E.), wherein the V.E. is the % improvement in
protection against infection by the vaccine compared
to a placebo group for a given type. Accordingly HPV
vaccines comprising HPV16 and 18 VLPs can be
formulated using a lower dose of other (non-HPV 16/18)
cancer type VLPs (31, 45 or 52) than would 



otherwise be required in the absence of HPV 16 and 18
VLPs, whilst still achieving the same protective
response against incident and/or persistent HPV
infection for that other type. Reduction of the dose
of other cancer type VLPs in a multivalent vaccine
scenario, without significant impact on the protection
caused by those other types, may be advantageous where
the total amount of antigen may be limited; for
example, by physical , chemical or regulatory
constraints. It also allows more doses of a vaccine to
be produced for a given quantity of antigen and can
potentially reduce overall vaccine cost. The dose of
VLP herein is suitably the amount of VLP, measured by
weight.In other words, to achieve the same protective
response against incident and/or persistent infection
and/or disease, the dose of (non HPV 16/HPV 18) 'other
cancer type' VLPs that need to be used in combination
with HPV 16 and/or HPV 18 VLPs can be reduced compared
to that level which is required in the absence of such
type 16 and/or 18 VLPs. The invention thus relates to
an immunogenic composition comprising VLPs from HPV 16
and 18 and at least one other HPV cancer type, the
other cancer type being selected from the list
consisting of HPV types 31, 45, and 52, wherein the
dose of the VLP of the at least one other cancer types
is reduced relative to that of HPV 16 or 18. In an
alternative aspect the invention relates to an
immunogenic composition comprising VLPs from HPV 16
and 18 and at least one other HPV cancer type, the
other cancer type being selected from the list
consisting of HPV types 31, 45 and 52, wherein the
dose of the VLP of the at least one other cancer type
is reduced relative to that which would otherwise be
required, in the absence of HPV 16 and 18 VLPs, to
generate the same protection against incident and/or
persistent HPV infection by that other cancer type. In
one aspect the dose of the (non HPV 16, 18) other
cancer type VLP is sufficient to provide protection
against incident and/or persistent infection by that
type, and in one aspect of the invention protection
against at least incident infection. In an aspect of
the invention the composition of the invention is
suitable for protection of infection and/or disease in
human subjects. A suitable dose can be determined by,
for example, trials in humans such as those described
in the examples herein. Protection vs. incident and/or
persistent infection by a given HPV type, such as
HPV16, 18, 31, 45 or 52 for example, is suitably
protection in 50% of a vaccinatedpopulation against
infection by that type, and in one aspect of the
invention is 60% protection, in a further aspect 70%
protection, in a further aspect 80% protection, in a
further aspect 90% protection, in a further aspect 95%
protection, in a further aspect 96% protection, in a
further aspect 97% protection, in a further aspect 98%
protection, in a further aspect 99% protection and in
a yet further aspect 100% protection. Suitably this
protection is assessed over a period of at least 6
months, such as over a period of at least 9 months, at
least 1 year, at least 18 months, suitably over a
period of 2 years or greater than 2 years. In one
aspect of the invention the protection is seen against
infection or disease caused by HPV 16 and/or HPV 18,
and in one aspect both HPV 16 and HPV 18 infection
and/or disease. Prevention of infection may be
assessed by analysis of HPV species present in
vaccinated individuals, for example by PCR analysis
and/or hybridization techniques such as those
described in WO03014402 and WO9914377, incorporated
herein by reference. Where the immunogenic composition
of the invention comprises both HPV 16 and 18 VLPs
then the non HPV 16/18 cancer type VLPs is type 31, or
type 45, or type 52, or a combination thereof. In one
aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 3 1 and 45. In one
aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 3 1 and 52. In one
aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 45 and 52. In one
aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 31, 52 and 45. Where
there are 2 or more other cancer type VLPs (e.g. 31
and 45, 31 and 52, 45 and 52), then at least one of
these other cancer types is present at a dose which is
reduced to that of HPV 16 or HPV 18. In one aspect the
dose of HPV 3 1 is reduced relative to that of HPV
16.In one aspect the dose of HPV 52 is reduced
relative to that of HPV 16. In one aspect the dose of
HPV 45 is reduced relative to that of HPV 18. Suitably
the immunogenic compositions as defined above provide
protection against incident infection and/or
persistent infection and/or disease caused by HPV 16,
HPV 18 and one or more of the other (31, 45 or 52) HPV
types present in the groups listed above, such as
incident infection. Where an immunogenic composition
of the invention comprises HPV 16 VLPs but not HPV 18
VLPs then suitably the non HPV 16/18 VLP cancer type
is type 3 1 and/ or type 52. Where an immunogenic
composition of the invention comprises HPV 18 VLPs but
no HPV 16 VLPs then suitably the non HPV 16/18 VLP
cancer type is type 45. In an aspect of the invention
the composition comprises HPV 16 and 18 VLPs in
combination with either or both of HPV 3 1 and HPV 45
VLPs. In an aspect of the invention the composition
comprises at least HPV 16 VLPs in combination with HPV
3 1 VLPs. The composition of the invention can
comprise, in addition to VLPs at reduced dose, other
HPV VLPs at any suitable dose. For example, the
composition of the invention can comprise additional
"high risk" cancer types such as one or more of HPV
33, 35, 39, 51, 56, 58, 59, 66, or 68. In one aspect
the composition can comprise additional so called
"genital warts" types such as HPV 6 and/or 11, or so
called "skin" types such as HPV 5 and/or 8. In one
aspect the additional VLPs are present at the same
dose or higher than HPV 16 and /or HPV 18.In one
aspect of the invention the composition comprises HPV
39 and/or HPV 5 1 VLPs, and the dose of at least one
of these is reduced relative to HPV 16 and/or HPV 18.
In one aspect the amount of any additional VLP is
selected so as to provide some degree of protection
against infection or disease against the additional
type(s). Certain compositions of the invention,
individualized below, comprise the following dose of
VLPs: Suitably there is no significant or biologically
relevant interference between HPV VLPs in the
composition of the invention, such that the combined
VLP vaccine of the invention is able to offer
effective protection against infection by each HPV VLP
type represented in the vaccine. Suitably the immune
response against a given VLP type in the combination
is at least 50 % of the immune response of that same
VLP type when measured individually, preferably 100%
or substantially 100%. For responses to the HPV 16 and
HPV 18 VLP components, the combined vaccine of the
invention preferably stimulates an immune response
which is at least 50% of that provided by a 



combined HPV 16 / HPV 18 VLP vaccine. Suitably the
immune response generated by the vaccine of the
invention is at a level in which the protective effect
of each VLP type is still seen. The immune response
may suitably be measured, for example, by antibody
responses using standard techniques such as ELISA, and
by clinical trials as described herein.In one aspect
the composition of the invention does not comprise a
heat shock protein or fragment thereof. In one aspect
the composition of the invention does not comprise an
HPV L2 protein or peptide. In another aspect the
composition of the invention does comprise an HPV L2
protein or peptide. HPV VLPs and methods for the
production of VLPs are well known in the art. VLPs
typically are constructed from the Ll and optionally
L2 structural proteins of the virus, see for example
WO9420137, WO9629413 and WO9405792. Any suitable HPV
VLP may be used in the present invention such as an Ll
or Ll + L2 VLP. VLP formation can be assessed by
standard techniques such as, for example, electron
microscopy and dynamic laser light scattering. In one
aspect of the invention the VLP is an Ll only VLP. The
VLP may comprise full length Ll protein. In an aspect
of the invention the Ll protein used to form the VLP
is a truncated Ll protein. Truncated HPV Ll proteins
are disclosed in, for example, US6361778, incorporated
herein by reference. In one aspect the truncation
removes a nuclear localisation signal. In a further
aspect the truncation is a C terminal truncation. In a
further aspect the C terminal truncation removes less
than 50 amino acids, suitably preferably less than 40
amino acids. Suitably the HPV 16 Ll sequence starts at
the second methionine codon, for example as shown in
the sequence below, or analogous positions in other
HPV types. Where the VLP is an HPV 16 VLP then in one
aspect the C terminal truncation removes 34 amino
acids from HPV 16 Ll sequence. Where the VLP is an HPV
18 VLP then in one aspect the C terminal truncation
removes 35 amino acids from the HPV 18 Ll sequence. In
one aspect the HPV 16 sequence is the following
sequence:MSLWLPSEATVYLPPVPVSKVVSTDEYVARTNIYYHAGTSRLLAV
GHPYFPIKKPNNNKI 60 LVPKVSGLQYRVFRIHLPDPNKFGFPDTSF
YNPDTQRLVWACVGVEVGRGQPLGVGISGH 120
PLLNKLDDTENASAYAANAGVDNRECISMDYKQTQLCLIGCKPPIGEHWGKGSP
CTNVAV 180
NPGDCPPLELINTVIQDGDMVDTGFGAMDFTTLQANKSEVPLDICTSICKYPDY
IKMVSE 240
PYGDSLFFYLRREQMFVRHLFNRAGAVGENVPDDLYIKGSGSTANLASSNYFPT
PSGSMV 300
TSDAQIFNKPYWLQRAQGHNNGICWGNQLFVTVVDTTRSTNMSLCAAISTSETT
YKNTNF .360
KEYLRHGEEYDLQFIFQLCKITLTADVMTYIHSMNSTILEDWNFGLQPPPGGTL
EDTYRF 420
VTSQAIACQKHTPPAPKEDPLKKYTFWEVNLKEKFSADLDQFPLGRKFLLQ
471 The HPV 16 sequence may also be that disclosed in
WO9405792 or US6649167, for example, suitably
truncated. Suitable truncates are truncated at a
position equivalent to that shown above, as assessed
by sequence comparison. In one aspect the HPV 18
sequence is the following sequence:
MALWRPSDNTVYLPPPSVARVVNTDDYVTRTSIFYHAGSSRLLTVGNPYFRVP
AGGGNKQ 60
DIPKVSAYQYRVFRVQLPDPNKFGLPDNSIYNPETQRLVWACVGVEIGRGQPLG
VGLSGH 120
PFYNKLDDTESSHAATSNVSEDVRDNVSVDYKQTQLCILGCAPAIGEHWAKGTA
CKSRPL 180
SQGDCPPLELKNTVLEDGDMVDTGYGAMDFSTLQDTKCEVPLDICQSICKYPDY
LQMSAD 240
PYGDSMFFCLRREQLFARHFWNRAGTMGDTVPPSLYIKGTGMRASPGSCVYSPS
PSGSIV 300
TSDSQLFNKPYWLHKAQGHNNGVCWHNQLFVTVVDTTRSTNLTICASTQSPVPG
QYDATK 360
FKQYSRHVEEYDLQFIFQLCTITLTADVMSYIHSMNSSILEDWNFGVPPPPTTS
LVDTYR 420
FVQSVAITCQKDAAPAENKDPYDKLKFWNVDLKEKFSLDLDQYPLGRKFLVQ
472 An alternative HPV 18 sequence is disclosed in
WO9629413, which may be suitably truncated. Suitable
truncates are truncated at a position equivalent to
that shown above, as assessed by sequence comparison.
Other HPV 16 and HPV 18 sequences are well known in
the art and may be suitable for use in the present
invention. Suitable truncations of HPV 31, HPV 45 and
HPV 52 may also be made, suitably removing equivalent
C terminal portions of the Ll protein to those
described above as assessed by sequence
alignment.Truncated Ll proteins are disclosed in, for
example, WO961 1272 and US6066324, herein incorporated
by reference. In one aspect truncated Ll proteins are
suitably functional Ll protein derivatives, capable of
raising an immune response (if necessary, when
suitably adjuvanted), said immune response being
capable of recognising a VLP consisting of the full
length Ll protein and/or the HPV type from which the
Ll protein was derived. VLPs of the invention may also
comprise other types of functional protein
derivatives, including mutants of the full length or
truncated HPV Ll proteins such as deletion,
substitution, or insertion mutants. The Ll protein or
derivative may also be a fusion protein, such as the
fusion of the Ll protein with L2 or an early protein.
The Ll protein or functional protein derivative is
able to form a VLP, and VLP formation can be assessed
by standard techniques such as, for example, electron
microscopy and dynamic laser light scattering. VLPs
may be made in any suitable cell substrate such as
yeast cells or insect cells e.g. baculovirus cells,
and techniques for preparation of VLPS are well known
in the art, such as WO9913056 and US6245568, and
references therein, the entire contents of which are
hereby incorporated by reference. In one aspect VLPs
are made by disassembly and reassembly techniques,
which can provide for more stable and/or homogeneous
papillomavirus VLPs. For example, McCarthy et al, 1998
"Quantitative Disassembly and Reassembly of Human
Papillomavirus Type 11 Viruslike Particles in Vitro"
J. Virology 72(1):33-41, describes the disassembly and
reassembly of recombinant Ll HPV 11 VLPs purified from
insect cells in order to obtain a homogeneous
preparation of VLP's. WO9913056 and US6245568 also
describe disassembly/reassembly processes for making
HPV VLPs. In one aspect the HPV VLPS of the invention
are made as described WO99 13056 or US6245568.The VLPs
of the invention may be combined with an adjuvant or
imunostimulant such as, but not limited to, detoxified
lipid A from any source and non-toxic derivatives of
lipid A, saponins and other reagents capable of
stimulating a THl type response. It has long been
known that enterobacterial lipopolysaccharide (LPS) is
a potent stimulator of the immune system, although its
use in adjuvants has been curtailed by its toxic
effects. A non-toxic derivative of LPS, monophosphoryl
lipid A (MPL), produced by removal of the core
carbohydrate group and the phosphate from the
reducing-end glucosamine, has been described by Ribi
et al (1986, Immunology and Immunopharmacology of
bacterial endotoxins, Plenum Publ. Corp., NY,
p407-419) and has the following structure: A further
detoxified version of MPL results from the removal of
the acyl chain from the 3-position of the disaccharide
backbone, and is called 3-0-Deacylated 



monophosphoryl lipid A (3D-MPL). It can be purified
and prepared by the methods taught in GB 2122204B,
which reference also discloses the preparation of
diphosphoryl lipid A, and 3-0-deacylated variants
thereof.In one aspect the 3D-MPL is in the form of an
emulsion having a small particle size less than 0.2mm
in diameter, and its method of manufacture is
disclosed in WO 94/21292. Aqueous formulations
comprising monophosphoryl lipid A and a surfactant
have been described in WO9843670A2. The bacterial
lipopolysaccharide derived adjuvants to be formulated
in the compositions of the present invention may be
purified and processed from bacterial sources, or
alternatively they may be synthetic. For example,
purified monophosphoryl lipid A is described in Ribi
et al 1986 (supra), and 3-0-Deacylated monophosphoryl
or diphosphoryl lipid A derived from Salmonella sp. is
described in GB 222021 1 and US 4912094. Other
purified and synthetic lipopolysaccharides have been
described (Hilgers et al., 1986,
Int.Arch.Allergy.Immunol, 79(4):392-6; Hilgers et al.,
1987, Immunology, 60(l):141-6; and EP 0 549 074 Bl).
In one aspect the bacterial lipopolysaccharide
adjuvant is 3D-MPL. Accordingly, the LPS derivatives
that may be used in the present invention are those
immunostimulants that are similar in structure to that
of LPS or MPL or 3D-MPL. In another aspect of the
present invention the LPS derivatives may be an
acylated monosaccharide, which is a sub-portion to the
above structure of MPL. Saponins are taught in:
Lacaille-Dubois, M and Wagner H. (1996. A review of
the biological and pharmacological activities of
saponins. Phytomedicine vol 2 pp 363- 386). Saponins
are steroid or triterpene glycosides widely
distributed in the plant and marine animal kingdoms.
Saponins are noted for forming colloidal solutions in
water which foam on shaking, and for precipitating
cholesterol. When saponins are near cell membranes
they create pore-like structures in the membrane which
cause the membrane to burst. Haemolysis of
erythrocytes is an example of this phenomenon, which
is a property of certain, but not all, saponins.
Saponins are known as adjuvants in vaccines for
systemic administration. The adjuvant and haemolytic
activity of individual saponins has been extensively
studiedin the art (Lacaille-Dubois and Wagner, supra).
For example, Quil A (derived from the bark of the
South American tree Quillaja Saponaria Molina), and
fractions thereof, are described in US 5,057,540 and
"Saponins as vaccine adjuvants", Kensil, C. R.,
CritRev TherDrug Carrier Syst, 1996, 12 (l-2):l-55;
and EP 0 362 279 Bl. Particulate structures, termed
Immune Stimulating Complexes (ISCOMS), comprising
fractions of Quil A are haemolytic and have been used
in the manufacture of vaccines (Morein, B., EP 0 109
942 Bl; WO 96/1 171 1; WO 96/33739). The haemolytic
saponins QS21 and QS17 (HPLC purified fractions of
Quil A) have been described as potent systemic
adjuvants, and the method of their production is
disclosed in US Patent No.5,057,540 and EP 0 362 279
Bl. Other saponins which have been used in systemic
vaccination studies include those derived from other
plant species such as Gypsophila and Saponaria
(Bomford et al., Vaccine, 10(9):572-577, 1992). An
enhanced system involves the combination of a
non-toxic lipid A derivative and a saponin derivative
particularly the combination of QS21 and 3D-MPL as
disclosed in WO 94/00153, or a less reactogenic
composition where the QS21 is quenched with
cholesterol as disclosed in WO 96/33739. In one aspect
the adjuvant is a particularly potent adjuvant
formulation involving QS21 and 3D-MPL in an oil in
water emulsion is described in WO 95/17210.
Accordingly in one embodiment of the present invention
there is provided a composition adjuvanted with
detoxified lipid A or a non-toxic derivative of lipid
A, more preferably adjuvanted with a monophosphoryl
lipid A or derivative thereof. In one aspect the
composition additionally comprises a saponin, more
preferably QS21. In one aspect the adjuvant
formulation additionally comprises an oil in water
emulsion. The present invention also provides a method
for producing a vaccine formulation comprising mixing
a VLP present invention together with a
pharmaceutically acceptable excipient, such as
3D-MPL.Additional components that are preferably
present in an adjuvanted composition according to the
invention include non-ionic detergents such as the
octoxynols and polyoxyethylene esters as described
herein, particularly t-octylphenoxy polyethoxyethanol
(Triton X-IOO) and polyoxyethylene sorbitan monooleate
(Tween 80); and bile salts or cholic acid derivatives
as described herein, in particular sodium deoxycholate
or taurodeoxycholate. In one aspect the adjuvant
formulation comprises 3D-MPL, Triton X-100, Tween 80
and sodium deoxycholate, which may be combined with an
HPV VLP to provide a suitable vaccine. In one
embodiment of the present invention, the composition
comprises a vesicular adjuvant formulation comprising
cholesterol, a saponin and an LPS derivative. In this
regard the adjuvant formulation can comprise a
unilamellar vesicle comprising cholesterol, having a
lipid bilayer suitably comprising dioleoyl
phosphatidyl choline, wherein the saponin and the LPS
derivative are associated with, or embedded within,
the lipid bilayer. More preferably, these adjuvant
formulations comprise QS21 as the saponin, and 3D-MPL
as the LPS derivative, wherein the ratio of QS21
:cholesterol is from 1:1 to 1:100 weight/weight, and
most preferably 1:5 weight/weight. Such adjuvant
formulations are described in EP 0 822 831 B, the
disclosure of which is incorporated herein by
reference. In one aspect the compositions of the
invention are used in combination with aluminium, and
are suitably adsorbed or partially adsorbed onto
aluminium adjuvants. Suitably the adjuvant is an
aluminium salt, which in one aspect is in combination
with 3D MPL, such as aluminium phosphate and 3D MPL.
In another aspect the adjuvant is aluminium hydroxide,
optionally in combination with 3D MPL. In another
aspect the composition is the combination of VLPs with
an aluminium salt or with an aluminium salt + 3D MPL.
In an aspect of the invention the aluminium salt is
aluminium hydroxide.The composition of the invention
may also comprise aluminium or an aluminium compound
as a stabiliser. The present invention generally
relates to combinations of VLPs. However, it is
appreciated that the essential component of the VLP is
an Ll protein. Ll proteins associate to form pentamers
(capsomers) which then tessellate (assemble) to form
VLPs. As such the present invention relates also to
immunogenic compositions as described above comprising
Ll proteins, or capsomers comprising Ll proteins, in
the place of VLPs as described herein. Suitably the Ll
proteins are capable of stimulating a protective
immune response. Suitably the Ll proteins are
conformationally correct. For the avoidance of doubt
the invention thus also relates to the use of
functional Ll derivatives as described above, such as
Ll truncates, deletion, substitution or insertion
mutants, and fusion proteins, suitably those which are
capable of provoking an immune response capable of
recognising an HPV virus. Capsomers comprising such
proteins are also included in the present invention.
Capsomers as immunogenic 



agents are described in, for example, WO0204007.
WO9901557 also discloses HPV capsomer containing
compositions. Ll proteins, derivatives and capsomers
may be used in the same way as described for VLPs
above. Thus the invention can be seen to relate to an
immunogenic composition comprising an Ll protein, or
functional derivative thereof, from HPV 16 and 18 and
at least one other HPV cancer type, the other cancer
type being selected from the list consisting of HPV
types 31, 45 and 52, wherein the dose of the Ll
protein, or derivative thereof, of the at least one
other cancer type is reduced relative to that of HPV
16 or 18. Thus the invention can be seen to relate to
an immunogenic composition comprising an HPV capsomer
from HPV 16 and 18 and at least one other HPV cancer
type, the other cancer type being selected from the
list consisting of HPV types 31, 45 and 52, wherein
the dose of the capsomer of the at least one other
cancer type is reduced relative to that of HPV 16 or
18.In one aspect the invention relates to an
immunogenic composition as discussed above in
combination with a pharmaceutically acceptable
excipient. Suitable excipients are well known in the
art and include buffers and water, for example. The
compositions and vaccines of the invention may be
provided and delivered by any of a variety of routes
such as oral, topical, subcutaneous, mucosal
(typically intravaginal), intraveneous, intramuscular,
intranasal, sublingual, intradermal and via
suppository. In one aspect of the invention the
composition or vaccine may be formulated or co
administered with an HPV early antigen, for example an
antigen selected from the list consisting of HPV El,
E2, E3, E4, E5, E6, E7 and E8. In an alternative
aspect the vaccine may lack an HPV early antigen, for
example an antigen selected from the list consisting
of HPV El, E2, E3, E4, E5, E6, E7 and E8. Optionally
the composition or vaccine may also be formulated or
co-administered with non-HPV antigens. Suitably these
non-HPV antigens can provide protection against other
diseases, most preferably sexually transmitted
diseases such as herpes simplex virus, EBV, chlamydia
and HIV. We particularly prefer that the composition
or vaccine comprises gD or a truncate thereof from
HSV, suitably a C terminal truncate from HSV-2 known
as gD2t. In this way the composition or vaccine
provides protection against both HPV and HSV. The
dosage of the composition or vaccine components will
vary with the condition, sex, age and weight of the
individual, the administration route and HPV of the
vaccine. The quantity may also be varied with the
number of VLP types. Suitably the delivery is of an
amount of vaccine suitable to generate an
immunologically protective response. Suitably each
vaccine dose comprises 1-100 mg of each VLP, in one
aspect 5-80mg, in a further aspect 5- 30 mg each VLP,
in a further aspect 5-20 mg of each VLP with yet
further aspects being specifically 5mg, 6mg, l Omg, 15
mg or 20mg.Doses suitable for use in humans typically
include 20- 40 mg of HPV 16 and HPV 18 VLPs, with
reduced doses of the other HPV cancer types (31, 45,
52) as described herein, suitably at a level of less
than 20 mg per VLP, suitably at a level that is able
to provoke a protective immune response in at least
some vaccinated individuals. Other doses suitable for
use in humans may comprise lower quantities of HPV 16
and/or 18, provided such doses are protective in
humans as can be assessed using trials outlined
herein. Such doses may be appropriate where the VLPs
of the invention are combined with strong adjuvants,
for example. In one aspect the composition of the
invention comprises 20 mg of HPV 16, 20 mg of HPV 18
and between 5 - 18 mg of each VLP from the other
cancer type (31, 45 or 52), for example 5- 15mg, and
in a further aspect specifically 5, 6, 7, 8, 9, 10,
11, 12, 13, 14 or 15 mg of VLP from each non HPV 16/18
cancer type. In one aspect the composition of the
invention comprises 10-15 mg of HPV 16, 10-15 mg of
HPV 18 and between 5 - 9 mg of each VLP from the other
cancer type (31, 45 or 52), and in one aspect
specifically 5, 6, 7, 8 or 9 mg of VLP from each non
HPV 16/18 cancer type. In one aspect the ratio by
weight of HPV 16 VLP to other cancer type (31, 45 or
52) VLP is in the range of 1: 0.9 - 1: 0.1 (HPV 16:
other type), suitably in the range of 1: 0.9 - 1:0.3,
suitably 1: 0.8 - 1: 0.4. In one aspect the ratio by
weight of HPV 18 VLP to other cancer type (3 1, 45 or
52) VLP is from 1: 0.9 - 1: 0.1, (HPV 18: other type),
suitably in the range of 1: 0.9 - 1:0.3, suitably 1:
0.8 - 1: 0.4. In other words, a reduced dose is
suitably 10 - 90 % of the dose of HPV 16 or HPV 18
VLPs, and in one aspect is 20 - 80 % of the dose of
HPV 16 or HPV 18 VLPs, in afurther aspect 30 - 70%, in
a yet further aspect 30 - 60%, and specifically 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80% or 90% of the HPV 16
or HPV 18 dose. In one aspect the composition is
suitably used to prevent one or more of: HPV- 16
and/or HPV-18 infection, persistent HPV-16 and/or HPV-
18 infection and HPV-16 and/or HPV-18 associated
cervical neoplasia. Suitably the use of the
immunogenic composition of the invention is used to
prevent cervical neoplasia and/or incident infection
and/or persistent infection associated with infection
by other (non HPV 16, 18) oncogenic types. Suitably
the immunogenic composition of the invention is used
in the active immunization of adults and adolescent
females from the age of 10 years onwards. For all
compositions and vaccines of the invention the
composition or vaccine is suitably used for the
vaccination of adolescent girls aged 10-15, preferably
10-13 years. The composition or vaccine may also be
administered to older adult women following an
abnormal pap smear or after surgery following removal
of a lesion caused by HPV, or who are seronegative and
DNA negative for HPV cancer types. Females of 10 - 55
years are another suitable target group. In another
aspect the vaccine may be used in girls and women of
all ages, from infants upwards, and in a further
aspect may be given to boys or men. In a further
aspect the vaccine may be used therapeutically in
women who are seropositive for the HPV virus. In one
aspect the composition of the invention is used to
prevent or treat cervical cancer, or CIN 1, CIN II or
CIN III disease states caused by HPV infection. In one
aspect the vaccine is delivered in a 2 or 3 dose
regime, for example in a 0, 1 month regime or a 0, 2
month regime, or a 0, 2, 6 month regime or a 0,1 and 6
month regime respectively. Suitably the vaccination
regime incorporates a booster injection after 3 to 10
years, or 5 - 10 years, such as preferably 3, 4, 5, 6,
7, ,8, 9 or 10 years.In one aspect the composition or
vaccine of the invention is a liquid vaccine
formulation, although the vaccine may be lyophilised
and reconstituted prior to administration. Topical
formulations such as intravaginal creams may also be
used, for example. The teaching of all references in
the present application, including patent applications
and granted patents, are herein fully incorporated by
reference. The compositions and vaccines of the
invention comprise certain HPV components as laid out
above. In a further aspect of the invention the
vaccine consists essentially of, or consists of, said
components. 



The present invention is hereby illustrated by
reference to the following non-limiting examples
relating to the cross protection by HPV 16 and HPV 18
VLPs, and showing production of HPV VLPs: Example 1
Healthy women between the ages of 15 and 25 years were
immunised with a mixture of HPV 16 and HPV 18 Ll VLPs.
The women at enrolment were: 1) seronegative for
HPV-16 and HPV-18; 2) negative for high risk HPV
infection of the cervix (detected by HPV PCR); 3) had
6 or fewer lifetime sexual partners and 4) had normal
PAP smears. The mixture comprised, per 0.5 ml dose, 20
mg of HPV-16 Ll VLP, 20 mg of HPV- 18 Ll VLP and was
adjuvanted with 500 mg of aluminum hydroxide and 50 mg
of 3D MPL. The placebo group was injected with 500 mg
of aluminum hydroxide alone. The vaccine efficacy
(V.E.) against high risk cancer HPV types was
assessed, wherein the V.E. is the % improvement in
protection against infection by the vaccine compared
to a placebo group.Cross protection was assessed by
detecting the presence of nucleic acid specific for
various oncogenic types in the vaccinees and control
group. Detection was carried out using techniques as
described in WO03014402, and references therein,
particularly for non-specific amplification of HPV DNA
and subsequent detection of DNA types using a LiPA
system as described in WO 99/14377, and in Kleter et
al, [Journal of Clinical Microbiology (1999), 37 (8):
2508-2517], the whole contents of which are herein
incorporated by reference. Any suitable method can,
however, be used for the detection of HPV DNA in a
sample, such as type specific PCR using primers
specific for each HPV type of interest. Suitable
primers are known to the skilled person, or can be
easily constructed given that the sequences of the
oncogenic HPV types are known. Vaccine efficacy was
assessed against infections for all of the 12 high
risk cancer types, HPV-16 phylogenetic-related types
(the groups of; 31, 35, and 58; 31, 33, 35, 52 and 58)
and HPV-18 phylogenetic related types (45 and 59). An
initial analysis was carried out on an "ITT"
(Intention To Treat cohort, representing all
individuals who received at least one dose of
vaccine). This data is shown in Table 1. The results
presented in Tables 2 and 3 relate to the "ATP"
(According To Protocol) group for those patients who
complied with all the criteria of the trial. Table 2
is a midpoint analysis with data taken from all
patients at the timepoint at which at least 50% of the
cohort were 18 months after their first vaccination.
Table 3 gives the final results, all data being from
subjects at 18 months post first vaccination (month
0). In the ATP group all patients received 3 doses of
vaccine at 0, 1 and 6 months and were seronegative at
6 months. As demonstrated by the data presented in
table 1, immunization with a mixture of HPVl 6 and
HPV18 VLPs provided apparent cross-protection against
other HPV types. At this point the sample sizes are
too small to provide for a rigorous
statisticalanalysis, however the data demonstrate a
positive trend and suggest that immunization with
HPV16 and HPV18 VLPs will be efficacious against
infection with other HPV types. This was confirmed as
the study progressed. Details of the protocol are
described further in Example 3. Table 2 demonstrates
that HPV 16 and HPV 18 provide statistically
significant cross protection against the group of high
risk cancer types 31,33,35,39,45,51,52,56,58,59, 66
and 68. Table 3 demonstrates that, except for the
HPV-18 related types (which show a very strong trend),
there is statistically significant cross-protection
against the groups of: HPV 31, 35, 58; HPV 31, 33, 35,
52, 58; and the 12 high risk (non HPV-16/18) types
evaluated. Later analysis of the trial data has
indicated that the combined HPV 16 and 18 vaccine used
in Examples 1 provides statistically significant cross
protection against statistical incident infection by
HPV 3 1 (vaccine efficiacy 75.1%, p = 0.007) . While
the sample size does not yet allow for statistically
significant conclusions to be drawn on other types,
the data on other types such as 39, 45, 5 1 and 52
demonstrate a positive trend and suggest that
immunization with HPV16 and HPV 18 VLPs will be
efficacious against infection with other HPV types.
Data presented in Example 3 provides further data
obtained in the same study, and focuses on cross
protection provided against certain specific
types.Table 1Samples were taken at 9, 12, 15 and 18
months from patients and tested for HPV infection by
the types specified above. WTable 2 - vaccine efficacy
after three doses in preventing incident heterologous
infections. Table 2: Vaccine efficacy against
infection with HPV- 16 phylogenetically related types,
HPV- 18 phylogenetically related types, HPV- 16 and/or
HPV- 18 phylogenetically related types and all
high-risk types exclusive of HPV- 16 and HPV- 18 - ATP
cohort (month 6-18) Infection Type Attack rate Vaccine
efficacy Vaccine Placebo N n AR N n AR % 95/, CI
p-value HPV- 16 related 433 12 2.8 438 24 5.5 49.4 0.2
74.4 0.060 HPV-16 related* 423 29 6.9 423 46 10.9 37.0
1.6 59.6 0.052 HPV- 18 related 442 9 2.0 449 16 3.6
42.9 -27.9 74.5 0.223 HPV-16/1 8 related 433 2 1 4.9
438 4 1 9.4 48.2 13.8 68.9 0.012 HPV- 16/1 8 423 34
8.0 423 56 13.2 39.3 9.0 59.5 0.019 related*
High-risk** 385 53 13.8 386 88 22.8 39.6 17.7 55.7
0.001 N number of subjects in specific cohort n number
of subjects with incident HPV infection AR Attack rate
= n / N 95% CI 95% confidence interval lower limit =
1- exp ( log (arv / arp) + 1.96 * sqrt (1/nv - 1/Nv +
1/np - 1/Np)) upper limit = 1- exp ( log (arv / arp) -
1.96 * sqrt (1/nv - 1/Nv + 1/np - 1/Np))when number of
cases in vaccine = 0 : lower limit* = 1- exp ( log
(arv* / arp*) + 1.96 * sqrt (l/(nv+0.5) - l/(Nv+0.5) +
l/(np+0.5) - l/(Np+0.5))) upper limit* = 1- exp ( log
(arv* / arp*) - 1.96 * sqrt (l/(nv+0.5) - l/(Nv+0.5) +
l/(np+0.5) - l/(N r+0.5))) with: arv = attack rate in
vaccine recipients af = attack rate in placebo
recipients nv = number of cases in vaccine recipients
Nv = number of cases and non-cases in vaccine
recipients np = number of cases in placebo recipients
Np = number of cases and non-cases in placebo
recipients HPV-16 related: HPV-16 phylogenetically
related types 35, 31, 58 without considering other HPV
types n HPV-16 related*: HPV-16 phylogenetically
related types 35, 31, 58, 33, 52 without considering
other HPV types HPV-18 related: HPV- 18
phylogenetically related types 45, 59 without
considering other HPV types HPV-16 and/or HPV-18
related: HPV-16 and/or HPV-18 phylogenetically related
types 35, 31, 58, 45, 59 without considering other HPV
types HPV-16 and/or HPV-18 related*: HPV-16 and/or
HPV-18 phylogenetically related types 35, 31, 58, 33,
52, 45, 59 without considering 



other HPV types ** = High-risk types exclusive of
HPV-16 and HPV-18Table 3 Samples were taken at 18
months from patients and tested for HPV infection by
the types specified above.Example 2 HPV 16 and HPV 18
VLPs may be produced in the following manner: Example
1 The combination of HPV 16 and HPV 18 Ll VLPs is
detailed herein. Ll proteins from other HPV genotypes
may be readily produced by similar methods, already
known in the art. A Preparation of HPV 16/1 8 Ll VLPs
Production of HPV 16 and HPV 18 VLPs was carried out
using standard protocols - for example, see WO9913056.
HPV 16/18 proteins were expressed in Trichoplusia ni
(High Five(tm)) cells (at a density of- 350000
cells/ml) infected with recombinant Baculovirus (MOI
of 0.3) encoding the HPV 16 or 18 Ll gene of interest.
Cells were harvested approximately 72 hours post
infection. 4.1 B Cell harvest / antigen extraction The
antigen (Ll-16/18) was extracted from Hi5 cells in a
three step process of concentration, extraction,
clarification. The concentration step removes up to
90% of the culture medium, and was performed by
tangential flow filtration. The extraction step was
performed with a hypotonic buffer (Tris 2OmM, pH 8.5).
A volume equal to the culture volume was used to
perform the extraction. A contact time of minimum half
an hour under smooth agitation was used. The
clarification was performed by tangential flow
filtration. C Purification The purification process
was carried out at room temperature b-mercaptoethanol
(4% w/w) was added to the extract in order to
disassemble the VLP's into capsomers, for
bothantigens, Ll -16/1 8. Glycerol was added up to a
concentration of w/w 10% just prior to the addition of
b-mercaptoethanol. All buffers used were filtered on
0.22mm filters prior to storage at 2C-8C. Prior to
each purification run, gel matrixes are sanitised and
equilibrated with appropriate buffer before sample
loading. Purification regimes are given for the
separate purification of Ll from both HPV 16 and 18.
These schemes are broadly similar, and involve the
steps of : Anion exchange chromatography (Di methyl
amino ethyl - DMAE), Anion exchange chromatography
(tri methyl amino ethyl - TMAE), Hydroxyapatite
chromatography, Nanometric filtration (Planova),
Ultrafiltration, Hydrophobic interaction
chromatography (using Octyl Sepharose) for HPV 18 or
Anion exchange chromatography (DEAE) for HPV 16; and
Sterile filtration. 4.1.1 Specifically: 4.1.2 Cl
Purification of Ll -18 antigen 4.1.2.1 Anion exchange
chromatography DMAE The clarified extract (protein at
a concentration of ~ 1 g/ml, with the Ll protein at ~
150 mg/ml) is applied to an anion exchange column (Di
Methyl Amino Ethyl). Elution is performed with (Tris
2OmM |NaCl 20OmM 14% b-mercaptoethanol BME) buffer, pH
7.9  0.2 . The antigen is eluted in approximately 5
column volumes and the elution profile is monitored at
280 nm.4.1.2.2 Anion exchange chromatography TMAE The
eluate of the first step is diluted with 1 volume of
H2O/BME 4%. The diluted eluate is then applied to a
second anion exchange column (Tri Methyl Amino Ethyl).
Elution is performed with (2OmM Tris | NaCl 20OmM
14%BME) buffer, pH 7.9  0.2. The antigen is eluted in
approximately 4 column volumes and the elution profile
is monitored at 280 nm. 4.1.2.3 Hydroxyapatite
chromatography The eluate of the TMAE step is applied
to a hydroxyapatite (HA) column. After sample
application, the gel is eluted with approximately 2.5
column volumes of (NaH2PO4 10OmM | NaCl 3OmM 14%BME)
buffer, pH 6.0  0.2 . 4.1.2.4 Nanometric filtration
(Planova) The HA eluate is diluted in order to reach
the following conditions: (NaH2PO4 25mM INaCl 1OmM
14%BME) buffer, pH 7.5  0.2 . Then it is filtered
successively on a 0.2 mm prefilter and on a Planova
15N filter of 0.12 m2 . The filtration is performed at
constant pressure 200 mbar  20 mbar. 4.1.2.5
Ultrafiltration The ultrafiltration is performed with
a tangential flow ultrafiltration system equipped with
polyethersulfone membranes (Centramate cassette 0.1
m2, 10OkD). The Planova eluate is treated to reach the
following conditions: (NaH2PO4 10OmM NaCl 3OmM 14%BME)
, pH 6.0  0.2 ; then it is loaded in the system,
concentrated 5 fold and dia-filtrated with continuous
injection of -10 starting volumes Of(NaH 2PO4 2OmM
INaCl 50OmM) buffer, pH 6.0  0.2 . 4.1.2.6 Hydrophobic
interaction chromatography (Octyl Sepharose) The
ultrafiltration permeate is applied to an Octyl
Sepharose column. This chromatography step is run in
the negative mode with approximately 5 column volumes
Of(Na 3PO4 2OmM | NaCl 50OmM) buffer, pH 6.0  0.2
.4.1.2.7 Sterile filtration The purified Ll -18
antigen solution is sterilised by filtration on a 0.22
mm membrane. 4.1.3 4.1.4 C2 Purification of Ll -16
antigen 4.1.4. 1 Anion exchange chromatography DMAE
The clarified extract is applied to an anion exchange
column (Di Methyl Amino Ethyl). Elution is performed
with (Tris 2OmM | NaCl 18OmM 14%BME) buffer, pH 7.9
0.2. The antigen is eluted in approximately 4 column
volumes and the elution profile is monitored at 280
nm. 4.1.4.2 Anion exchange chromatography TMAE The
eluate of the first step is diluted with 1 volume of
H2OZBME 4%. The diluted eluate is then applied to a
second anion exchange column (Tri Methyl Amino Ethyl).
Elution is performed with (2OmM Tris | NaCl 18OmM
14%BME) buffer, pH 7.9  0.2 . The antigen is eluted in
approximately 5 column volumes and the elution profile
is monitored at 280 nm. 4.1.4.3 Hydroxyapatite
chromatography (HA) The eluate of the TMAE step is
applied to a HA column. After sample application, the
gel is eluted with approximately 3 column volumes of
(NaH2PO4 10OmM | NaCl 3OmM 14%BME) buffer, pH 6.0  0.2
. 4.1.4.4 Nanometric filtration (Planova) The HA
eluate is diluted in order to reach the following
conditions: (NaH2PO4 25mM INaCl 1OmM 14%BME) buffer,
pH 7.5  0.2 . Then it is filtered successively on a
0.2 mm prefilter and on a Planova 15N filter of 0.12 



m2 . The filtration is performed at constant pressure
200 mbar  20 mbar.4.1.4.5 Ultrafiltration The
ultrafiltration is performed with a tangential flow
ultrafiltration system equipped with polyethersulfone
membranes (Centramate cassette 0.1 m2, 10OkD). The
Planova eluate is treated to reach the following
conditions: (NaH2PO4 10OmM | NaCl 3OmM 14%BME) , pH
6.0  0.2 ; then it is loaded in the system,
concentrated 5 fold and dia-filtrated with continuous
injection of ~10 starting volumes Of(NaH 2PO4 2OmM
INaCl 50OmM) buffer, pH 6.0  0.2 . 4.1.4.6 Anion
exchange chromatography DEAE The ultrafiltration
eluate is adjusted to the conductivity of the
equilibrium buffer, (Na3PO4 2OmM | NaCl 25OmM) , pH
6.0  0.2 and applied on an anion exchange column (Di
Ethyl Amino Ethyl). Elution is performed with (NaH2PO4
2OmM | NaCl 50OmM) buffer, pH 6.0  0.2. The antigen is
eluted in approximately 3 column volumes and the
elution profile is monitored at 280 nm. 4.1.4.7
Sterile filtration The purified Ll-16 antigen solution
is sterilised by filtration on a 0.22 mm membrane. C3
Each VLP type is adsorbed independently to produce a
concentrated adsorbed monovalent. Preparation of VLP
16 concentrated adsorbed monovalent: 60 mg of purified
VLPs from HPV 16 are adsorbed on 150 mg Al3+ from
Al(OH)3, at a pH of 6.0  0.2, for one hour at room
temperature with gentle stirring. This concentrated
adsorbed monovalent is stored at +40C. Adsorption is
checked by centrifuging the preparation and
quantifying VLPs in the supernatant. Preparation of
VLP 18 concentrated adsorbed monovalent:60 mg of
purified VLPs from HPV18 are adsorbed on 150 mg Al3+
from Al(OH)3, at a pH of 6.0  0.2, for one hour at
room temperature with gentle stirring. This
concentrated adsorbed monovalent is stored at +40C.
Adsorption is checked by centrifuging the preparation
and quantifying VLPs in the supernatant. D Final
vaccine preparation: Concentrated adsorbed monovalents
prepared by the above method may be combined to form a
suspension containing 20 mg each VLP per dose. Final
vaccine is stored at +4C. Addition of VLPs from other
cancer types may be added as appropriate, at suitable
concentration in accordance with the invention.
Sequences of such types are well known in the art and
VLPs comprising such proteins can be readily expressed
by the skilled person. The combined adsorbed bulks, or
individual adsorbed bulks, may be further mixed with
adjuvants such as 3D-MPL.Example 3 Precise details of
the experiment carried out are provided in Harper et
al, the Lancet. 2004 Nov 13;364(9447):1757-65. In
summary, healthy women between the ages of 15 and 25
years were immunised with a mixture of HPV 16 and HPV
18 Ll VLPs. The women at enrolment were: 1)
seronegative for HPV-16 and HPV-18; 2) negative for
high risk HPV infection of the cervix (detected by HPV
PCR); 3) had 6 or fewer lifetime sexual partners and
4) had normal PAP smears. The mixture comprised, per
0.5 ml dose, 20 mg of HPV-16 Ll VLP, 20 mg of HPV-18
Ll VLP and was adjuvanted with 500 mg of aluminum
hydroxide and 50 mg of 3D MPL. The placebo group was
injected with 500 mg of aluminum hydroxide alone. The
HPV 16 VLPs are comprised of a 471 amino acid, C
terminally truncated HPV Ll protein, with a deletion
of 34 amino acids. The HPV 18 VLPs are comprised of a
C terminally truncated 472 amino acid HPV Ll protein,
with a deletion of 35 amino acids. The vaccine
efficacy (V.E.) against certain cancer HPV types was
assessed, wherein the V.E. is the % improvement in
protection against infection by the vaccine compared
to a placebo group. Cross protection was assessed by
detecting the presence of nucleic acid specific for
various oncogenic types in the vaccinees and control
group. Detection was carried out using techniques as
described in WO03014402, and references therein,
particularly for non-specific amplification of HPV DNA
and subsequent detection of DNA types using a LiPA
system as described in WO 99/14377, and in Kleter et
al, [Journal of Clinical Microbiology (1999), 37 (8):
2508-2517], the whole contents of which are herein
specifically incorporated by reference.Any suitable
method can, however, be used for the detection of HPV
DNA in a sample, such as type specific PCR using
primers specific for each HPV type of interest.
Suitable primers are known to the skilled person, or
can be easily constructed given that the sequences of
the oncogenic HPV types are known. In detail, the
methods section of the Lancet paper is reproduced here
below, for completeness: Harper et al, the Lancet.
2004 Nov 13;364(9447):1757-65 - experimental details.
The primary objective of this study was to assess
vaccine efficacy in the prevention of infection with
HPV-16, HPV-18, or both (HPV-16/18), between months 6
and 18 in participants who were initially shown to be
seronegative for HPV-16/18 by ELISA and negative for
HPV-16/18 DNA by PCR. Secondary objectives included:
evaluation of vaccine efficacy in the prevention of
persistent infection with HPV-16/18, and the
evaluation of vaccine efficacy in the prevention of
cytologically confirmed low-grade squamous
intraepithelial lesions (LSIL), high-grade squamous
intraepithelial lesions (HSIL), and histologically
confirmed LSIL (CIN 1), HSIL (CIN 2 or 3) squamous
cell cancer, or adenocarcinoma associated with
HPV-16/18 infection between months 6 and 18, and
months 6 and 27. The prevention of atypical squamous
cells of undetermined significance (ASCUS) cytology
associated with HPV-16/18 infection was added post-hoc
to the outcome analyses. We also did an exploratory
analysis of the histopathological endpoints CIN 1 and
2 associated with HPV-16/18 DNA detected by PCR in
lesional tissue. Other objectives included the
assessment of vaccine immunogenicity, safety, and
tolerability. Investigators in North America (Canada
and the USA) and Brazil recruited women for this
efficacy study through advertisements or previous
participation in an HPV crosssectional epidemiology
study that took place between July and December, 2000.
For each of the 32 study sites, an institutional
review board approved the protocol, consent forms, and
amendments. Women signed separate written consents for
studyparticipation and colposcopy. For those under 18
years, parental consent and assent from the
participant were obligatory. There were two study
phases: an initial phase for vaccination and follow-up
that concluded at month 18; and a blinded follow-up
extension phase that concluded at month 27. Women
eligible for the initial phase (months 0-18) included
healthy women aged 15-25 years, who had had no more
than six sexual partners, no history of an abnormal
Pap test or ablative or excisional treatment of the
cervix, and no ongoing treatment for external
condylomata; and who were cytologically negative,
seronegative for HPV- 16 and HPV- 



18 antibodies by ELISA, and HPV-DNA-negative by PCR
for 14 high-risk HPV types (16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, 66, and 68) no more than 90
days before study entry. Women who completed the
initial phase of the study earliest, and who did not
have ablative or excisional therapy of the cervix, or
hysterectomy after enrolment, were eligible to
participate in the extension phase of the study
(months 18-27). Procedures Each dose of the bivalent
HPV- 16/1 8 virus-like particle vaccine
(GlaxoSmithKline Biologicals, Rixensart, Belgium)
contained 20 g of HPV-1 6 Ll virus-like particle and
20 g of HPV-18 Ll virus-like particle. Each type of
virus-like particle was produced on
Spodopterafrugiperda Sf-9 and Trichoplusia ni Hi-5
cell substrate with AS04 adjuvant containing 500 (*g
aluminum hydroxide and 50 g 3-deacylated
monophosphoryl lipid A (MPL, Corixa, Montana, USA)
provided in a monodose vial. The placebo contained 500
g of aluminum hydroxide per dose, and was identical in
appearance to the HPV- 16/1 8 vaccine. Every study
participant received a 0-5 mL dose of vaccine or
placebo at 0 months, 1 month, and 6 months.
Health-care providers obtained cervical specimens with
a cervical brush and spatula (washed in PreservCyt,
Cytyc Corporation, Boxborough, MA, USA) for cytology
andHPV DNA testing at screening and months 6, 12, and
18. At months Oand 6, and subsequently every 3 months,
women self-obtained cervicovaginal samples with two
sequential swabs (placed in PreservCyt) for HPV DNA
testing. [ DM Harper, WW Noll, DR Belloni and BF.
Cole, Randomized clinical trial of PCR-determined
human papillomavirus detection methods: self-sampling
versus clinician-directed -biologic concordance and
women's preferences. Am JObstet Gynecol 186 (2002),
pp. 365-373] A central laboratory (Quest Diagnostics,
Teterboro, NJ, USA) reported cytology results
(ThinPrep, Cytyc Corporation) by use of the 1991
Bethesda classification system. Protocol guidelines
recommended colposcopy after two reports of ASCUS, or
one report of atypical glandular cells of undetermined
significance, LSIL or HSIL, squamous cell carcinoma,
adenocarcinoma in situ, or adenocarcinoma. These
guidelines also recommended biopsy for any suspected
lesions. The central histology laboratory made an
initial diagnosis from the formalin- fixed tissue
specimens for clinical management. A panel of three
pathologists made a subsequent consensus diagnosis for
HPV- 16 and HPV- 18 associated lesions with the CESf
system. This consensus diagnosis also included review
of the sections taken at the time of microdissection
for PCR detection of lesional HPV DNA. HPV DNA
isolated from the cytology specimen (MagNaPure Total
Nucleic Acid system, Roche Diagnostics, Almere,
Netherlands) and from the cervical biopsy specimen
(proteinase K extraction) was amplified from an
aliquot of purified total DNA with the SPFlO
broad-spectrum primers that amplify a 65 bp region of
the Ll gene.[ B Kleter, LJ van Doom, J ter Schegget et
al, Novel short- fragment PCR assay for highly
sensitive broad-spectrum detection of anogenital human
papillomaviruses. Am J Pathol 153 (1998), pp.
1731-1739: LJ van Doom, W Quint, B Kleter et al,
Genotyping of human papillomavirus in liquid cytology
cervical specimens by the PGMY line blot assay and the
SPF(IO) line probe assay. J Clin Microbiol 40 (2002),
pp. 979-983 and WG Quint, G Scholte, LJ van Doom, B
Kleter, PH Smits and J . Lindeman, Comparative
analysis of human papillomavirus infections in
cervical scrapes and biopsy specimens by general
SPF(IO) PCR and HPV genotyping. J Pathol 194 (2001),
pp. 51-58] The amplificationproducts were detected by
a DNA enzyme immunoassay. A line probe assay (LiPA Kit
HPV INNO LiPA HPV genotyping assay, SPF-IO system
version 1, Innogenetics, Gent, Belgium, manufactured
by Labo Bio-medical Products, Rijswijk, Netherlands)
detected 25 HPV genotypes (6, 11, 16, 18, 31, 33, 34,
35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 56, 58, 59,
66, 68, 70, and 74). [B Kleter, LJ van Doom, L
Schrauwen et al, Development and clinical evaluation
of a highly sensitive PCR-reverse hybridization line
probe assay for detection and identification of
anogenital human papillomavirus. J CHn Microbiol 37
(1999), pp. 2508-2517] Any specimen that was positive
by DNA enzyme immunoassay was tested by type-specific
HPV-16 and HPV-18 PCR. HPV-16 type-specific PCR
primers amplified a 92 bp segment of the E6/E7 gene
and HPV- 18 type-specific PCR primers amplified a 126
bp segment of the Ll gene. [MF Baay, WG Quint, J
Koudstaal et al. , Comprehensive study of several
general and type-specific primer pairs for detection
of human papillomavirus DNA by PCR in
paraffin-embedded cervical carcinomas. J Clin
Microbiol 34 (1996), pp. 745-747] We defined incident
cervical infection with HPV-16/18 as at least one
positive PCR result for HPV-16 or HPV-18 during the
trial, and persistent infection with HPV-16/18 as at
least two positive HPV-DNA PCR assays for the same
viral genotype separated by at least 6 months. [ H
Richardson, G Kelsall, P Tellier et al, The natural
history of typespecific human papillomavirus
infections in female university students. Cancer
Epidemiol Biomarkers Prev 12 (2003), pp. 485-490 and
AB Moscicki, JH Ellenberg, S Farhat and J. Xu,
Persistence of human papillomavirus infection in
HIV-infected and - uninfected adolescent girls: risk
factors and differences, by phylogenetic type. J
Infect Dis 190 (2004), pp. 37 5] HPV-DNA test results
were concealed from investigators during the study and
cytological and histological diagnoses were only
revealed for clinical management purposes. Analyses
included HPV-16/18 DNA results for cervical specimens
and combined cervical and self-obtained cervicovaginal
specimens. We collected serum from study participants
at months 0, 1, 6, 7, 12, and 18 for assessment of
immunogenicity. Serological testing for antibodies to
HPV-16 and HPV-18 virus-like particles was by ELISA.
Recombinant HPV-16 or HPV-18 virus-like particles were
used as coating antigens for antibody detection (see
webappendixhttp .//image thelancet.com/extras/04art
10103webappendix.pdf . Seropositivity was defined as a
titre greater than or equal to the assay cut-off titre
established at 8 ELISA units/mL for HPV- 16 and 7
ELISA units/mL for HPV- 18. Typical natural titres
were determined by use of blood samples obtained from
women in the preceding epidemiology study who were
found to be seropositive for HPV- 16 or HPV-18 by
ELISA. Women recorded symptoms experienced during the
first 7 days after vaccination on diary cards with a
three-grade scale of symptom intensity. Additionally,
they reported to study personnel by interview all
adverse events within the first 30 days after
vaccination. Information on serious adverse events and
pregnancies was collected throughout the study.
Statistical methods Assuming a 6% cumulative incidence
rate of both HPV-16 and HPV-18 type infections over 12
months, we estimated that 500 women per treatment
group would provide 80% power to assess a lower limit
of the 95% CI of the vaccine efficacy above zero. We
assumed an 80% retention rate over 18 months. Interim
analyses for efficacy, safety, and immunogenicity were
done for future study planning purposes only; the
O'Brien and Fleming method was used to adjust the
Lwalue for the final analysis after interim analyses
occurred (overall LT=0O5; two-sided test).[ PC O'Brien
and TR. Fleming, A multiple testing procedure for
clinical trials. Biometrics 35 (1979), pp. 549-556]
Stratified, block randomisation according to validated
algorithms was centralised with an 



internet randomisation system. Stratification was
according to age (15-17, 18-21, and 22-25 years) and
region (North America and Brazil). Each vaccine dose
was attributed a randomly chosen number based on
specific participant information entered into the
computerised randomisation system by study personnel.
Treatment allocation remains concealed from
investigators and the women participating in a
long-term follow-up study. The intention-to-treat and
according-to-protocol cohorts are shown in the figure,
in which the reasons for exclusion from analyses are
listed in rank order; women who met more than one
exclusion criterion were only counted once according
to the highest rankingcriterion. We refer to the sets
of participants entered in the intention-to-treat and
according-to-protocol analyses as cohorts, although
the information used to restrict subject inclusion in
the according-to-protocol was only known after
follow-up. We did both according-to-protocol and
intention-to-treat analyses for efficacy. Calculation
of vaccine efficacy in the according-to-protocol
18-month analysis was based on the proportion of
participants with HPV- 16/1 8 infection in the
vaccinated versus placebo groups. Vaccine efficacy was
defined as 1 minus the ratio between these two
proportions; 95% CIs measured the precision of the
efficacy estimates p values were calculated with the
two-sided Fisher's exact test. Corresponding rates
were expressed as the numbers of cases with the
outcome divided by the numbers of participants at
risk. The according-to-protocol 18-month cohort
included enrolled women who received three scheduled
doses of vaccine and complied with the protocol as
described in the figure. Calculation of vaccine
efficacy in the intention-to-treat and
according-to-protocol 27- month analyses was based on
the Cox proportional hazard model using the
time-tooccurrence of cases with HPV-16/18 infection in
the vaccinated versus placebo groups. This allowed
controlling for the accrued person-time data in each
group. Vaccine efficacy was calculated using 1 minus
the hazard ratio and p values calculated using the log
rank test. Corresponding rates were expressed as the
number of cases divided by the total person-time. All
enrolled women who received at least one dose of
vaccine or placebo, were negative for high-risk
HPV-DNA at month 0, and had any data available for
outcome measurement were included in the
intention-to-treat cohort. The according-toprotocol
27-month cohort included outcome results from the
according-to-protocol 18- month cohort and results
that occurred during the extension phase (from 18
months to 27 months). Calculation of p values for the
safety analysis was performed using Fisher's exact
test comparisons. The cohort for safety analysis
included all enrolled women who received at least one
dose of vaccine or placebo and complied with
specified, minimal protocol requirements (see figure
below:).1-AZA-BICYCLO 3 . 3 . 1 !NONANES The present
invention relates to novel 1-aza-bicycloalkyl
derivatives, to processes for their production, their
use as pharmaceuticals and to pharmaceutical
compositions comprising them. More particularly the
present invention provides in a first aspect, a
compound of formula I wherein A represents O or N(R1);
Y represents a group of formula wherein the left bond
is attached to the A group and the right bond is
attached to the R group; R represents a substituted or
unsubstituted C5-Ci 0aryl, substituted or
unsubstituted hetero- C5-C10aryl, a group N(R1)(R4),
or a group N(R2)(CHR3R4); R1 represents hydrogen, or
CF3; R2 represents hydrogen, d-C 4alkyl, or CF3; R3
represents hydrogen, C^alkyl, or CF3; R4 represents a
substituted or unsubstituted C5-C10aryl or a
substituted or unsubstituted C5- C10heteroaryl; in
free base or acid addition salt form. The general
terms used hereinbefore and hereinafter preferably
have within the context of this disclosure the
following meanings, unless otherwise indicated:The
term "unsubstituted or substituted" as used herein
means that the respective radical can by substituted
by one or more, preferably up to three, especially one
or two substituents. The substituents are preferably
selected from the group consisting of amino,
C1-C4BIkVl amino, di(C 1-C4alky)-amino,
C3-C5cycloalkyl amino, di(C 3-C5)cycloalkyl amino,
N-C1-C4BIkVl-N-C3- C5cycloalkyl amino, halogen,
C1-C4BIkVl, C4-C6cycloalkyl, hydroxy, d-C 4alkoxy, C3-
C5cycloalkyloxy, C1-C4BIkOXy C1-C4BIkOXy, di(CrC
4alkyl)-amino C1-C4SIkOXy, carbamoyl, NCrC
4alkyl-carbamoyl, N,N-di(C 1-C4alkyl)-carbamoyl,
nitro, cyano, carboxy, Cr C4alkoxy carbonyl, CrC
4alkanoyl, CrCalkanoyloxy, benzoyl, amidino,
guanidino, ureido, mercapto, CrC 4alkylthio, pyridyl,
phenyl, phenoxy, Cr C4alkoxy phenyl, phenylthio,
phenyl-C r C4alkylthio, Ci-C 4alkylsulfonyl,
phenylsulfonyl, C^C^lkylphenylsulfonyl, Ci-C 4alkenyl,
C1- C4alkanoyl, Cr C4alkylene dioxy bound at adjacent
C-atoms of the ring, and CrC 4alkyl, which is
substituted by halogen, hydroxy, C1-C^aIkOXy, nitro,
cyano, carboxy, C1-C4SIkOXy carbonyl, or C!
-C4alkanoyloxy. The terms "Cs-C^aryl",
"C5-C10heteroaryr are to be understood as aromatic
residues which are in each case unsubstituted or
substituted by the substituents provided above,
preferably in each case unsubstituted or substituted
by one or more substituents selected from halogen, CN
or alkyl, which can be unsubstituted or substituted by
halogen, e.g. trifluoromethyl; or C1-C4BIkOXy, or
condensed, e.g. to a benzo[1 ,3]dioxole or 2,3-
dihydrobenzo[1 ,4]dioxine and/or to a further
heterocyclic ring. C5-C10heteroaryl is an aromatic
heterocyclic system wherein one or more carbon atoms
are replaced by hetero atoms. Preferred are 5 to 9
membered ring systems containing one, two or three
hetero atoms. Examples of C5-C10aryl or
C5-C1Oheteroaryl residues as mentioned above include
phenyl, naphthyl, isobenzofuranyl, thienyl, indolyl.
The term "alkyl" represents a straight-chain or
branched-chain alkyl group, preferably represents a
straight-chain or branched-chain C1-7alkyl,
particularly preferably represents a straight-chain or
branched-chain C1-4alkyl; for example, methyl, ethyl,
n- or iso-propyl, n-, iso- , sec- or tert-butyl,
n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl,
n-decyl, n-undecyl, n-dodecyl, with particular
preference given to methyl, ethyl, n-propyl and
iso-propyl. Each alkyl part of "alkoxy",
"alkoxyalkyl", "alkoxycarbonyl", "alkoxycarbonylalkyP
and "halogenalkyl" shall have the same meaning as
described in the above-mentioned definition of
"alkyl". Alkoxy is especially C1-CaIkOXy, in
particular methoxy, ethoxy or n-propoxy.H etero atoms"
are atoms other than Carbon and Hydrogen, preferably
Nitrogen (N), Oxygen (O) or Sulfur (S). "Halogen"
represents Fluoro, Chloro, Bromo or lodo, preferably
represents Fluoro, Chloro or Bromo and particularly
preferably represents Chloro. On account of the
asymmetrical carbon atom(s) present in the compounds
of formula I and their salts, the compounds may exist
in optically active form or in form of mixtures of
optical isomers, e.g. in form of racemic mixtures. All
optical isomers and their mixtures including the
racemic mixtures are part of the present invention. In
view of the close relationship between the novel
compounds in free form and those in the form of their
salts, including those salts that can be used as
intermediates, for example in the purification or
identification of the novel compounds, any reference
to the free com 



pounds hereinbefore and hereinafter is to be
understood as referring also to the correspon ding
salts, as appropriate and expedient. Where the plural
form is used for compounds, salts, and the like, this
is taken to mean also a single compound, salt, or the
like. Preferred substituents, preferred ranges of
numerical values or preferred ranges of the radicals
present in the formula (I) and the corresponding
intermediate compounds are defined below. These
substituents, preferred ranges of numerical values or
preferred ranges are preferred independently,
collectively or in any combination or sub-combination:
X preferably represents Oxygen. Y preferably
represents one of the following groups: particularly
preferably represents the follwing group:R preferably
represents C5-C10aryl, which is unsubstituted or
substituted by one or more substituents, the
substituents selected from the group consiting of
halogen; NO2; CN; CrC 4alkoxy which is unsubstituted
or substituted by halogen; C1-C4 lKy I which is
unsubstituted or substituted by halogen, CrC
4alkylC(O)NH, C1-C4alkylsulfonyl. R preferably
represents hetero-C 5-Ci 0aryl, which is unsubstituted
or substituted by one or more substituents, the
substituents selected from the group consisting of
halogen; C1- C2alkoxy; CN or CrC 2alkyl which is
unsubstituted or substituted by halogen. R preferably
represents N(R1)(R5) or N(R2)(CHR 3R4) . R
particularly preferably represents phenyl or
substituted phenyl, the substituents being selected
from the group consiting of chlorine, fluorine,
methyl, ethyl, methoxy, trifluoromethyl,
trifluoromethoxy, cyano, nitro, acetamide,
methylsulfonyl. R particularly preferably represents
unsubstituted or substituted hetero-C 5-C10aryl, the
hetero-C 5-C10aryl selected from the group consisting
of imidazolyl, triazolyl, tetrazolyl, furanyl,
thiophenyl, benzo[b]thiophenyl, oxazolyl, isocazolyl,
thiazolyl, isothiazolyl, 1- isobenzofuranyl, benzo[1
,3]-dioxolyl, 2,3-dihydrobenzo[1 ,4]-dioxinyl, benzo[1
,2,5]oxadiazolyl, benzo[1,2,5]thiadiazolyl,
chinolinyl, isochinolinyl; the substituents selected
from the group consisting of chlorine, fluorine,
methyl, ethyl, methoxy, trifluoromethyl,
trifluoromethoxy, cyano, nitro, acetamide. R1, R2 and
R3 preferably represent, independently H, methyl, or
CF3. R4 preferably represents C5-C10aryl or hetero-C
5-C10aryl, which is unsubstituted or substituted by
one or more substituents the substituents selected
from the group consiting of halogen, CrC 4alkoxy, CN
or d-C 2alkyl which is unsubstituted or substituted by
halogen. In a further asprect, compounds of formula I
are preferred, whereinY is a group of formula R is
C5-Ci 0aryl, which is unsubstituted or substituted by
one or more substituents selected from halogen,
C1-C4BIkOXy, CN or CrC 2alkyl which is unsubstituted
or substituted by halogen; hetero-Cs-doaryl, which
which is unsubstituted or substituted by one or more
substituents selected from halogen, d-C 4alkoxy, CN or
d-C 2alkyl which is unsubstituted or substituted by
halogen; N(R1)(R4) or N(R2)(CHR3R4); each of R1, R2
and R3 is independently H, d-C 4alkyl, or CF3; and R4
is C5-C10aryl, which is unsubstituted or substituted
by one or more substituents selected from halogen,
C1-C4alkoxy, CN or Ci-C 2alkyl which is unsubstituted
or substituted by halogen; or hetero-C 5-C10aryl,
which which is unsubstituted or substituted by one or
more substituents selected from halogen, d-C 4alkoxy,
CN or Cr C2alkyl which is unsubstituted or substituted
by halogen. In still a further asprect, compounds of
formula I are preferred, wherein Y is a group of
formula N=N // and R is phenyl, which is unsubstituted
or substituted by one or more substituents selected
from halogen, d-C 4alkoxy, CN or d-C 2alkyl which is
unsubstituted or substituted by halogen. In still a
further asprect, compounds of formula I are preferred,
wherein the starting material of formula (III) is the
(-) alcohol. Particularly preferred compounds of the
invention are the compounds of the Examples.In a
further aspect, the present invention also provides a
process for the production of a compound of formula I,
which process comprises the step of reacting a
compound of formula Il Z-Y-R (II); wherein Y and R are
as defined above for a compound of formula I and Z is
a leaving group, e.g. F, Cl, Br, I or OSO2CF3, with a
compound of formula III wherein A has the meaning as
defined for a compound of formula I, and recovering
the so obtained compound of formula I in free base or
acid addition salt form. The reaction may be carried
out in accordance with standard procedures, for
example as illustrated in the Examples. Compounds of
formula Il are known or may be prepared from
corresponding known compounds, e.g. as described in
the Examples, e.g. in analogy to Coates WJ, McKillop A
(1992) Synthesis 334-342. The compounds of formula III
are known (H. Stenbach, S. Kaiser ( 1952) J. Amer.
Chem. Soc. 74, 221 9; F.D. King et al ( 1993) J. Med.
Chem. 36, 683). Furthermore, the compound of formula
III wherein A is O can also be transferred into a
compound, wherein A is NR1 by methods known in the
art, e.g. a process wherein the alcohol is first
transferred into an alkyloxyphosphonium perchlorate as
described in Bull. Soc. Chim. Fr. 4368 (1971).
Alternatively, the compounds of formula I' whereinR is
defined as above for a compound of formula I and Y' is
can be produced by a process comprising the step of
reacting a compound of formula IV wherein Y' is as
defined above for a compound of formula I' and T
represents a leaving group, with a compound of formula
V OH R-B OH (V) wherein R is as defined above for a
compound of formula I, optionally in the presence of a
reaction auxiliary, e.g. a palladium catalyst, and
recovering the so obtained compound of formula I' in
free base or acid addition salt form. Compounds of
formula IV are known or may be prepared from
corresponding known compounds, e.g. by reacting
compounds of formula III with compounds of formula
II'; Z-Y'-OH (M'); wherein Y' represents one of the
following groupsand Z is as described above. Compounds
of formula V (e.g. unsubstituted or substituted
phenylboronic acids) are known or may be prepared from
corresponding known compounds. The following
considerations apply to the individual reaction steps
described above: a) One or more functional groups, for
example carboxy, hydroxy, amino, or mercapto, may 



need to be protected in the starting materials by
protecting groups. The protecting groups employed may
already be present in precursors and should protect
the functional groups concerned against unwanted
secondary reactions, such as acylations,
etherifications, esterifications, oxidations,
solvolysis, and similar reactions. It is a
characteristic of protecting groups that they lend
themselves readily, i.e. without undesired secondary
reactions, to removal, typically by solvolysis,
reduction, photolysis or also by enzyme activity, for
example under conditions analogous to physiological
conditions, and that they are not present in the
end-products. The specialist knows, or can easily
establish, which protecting groups are suitable with
the reactions mentioned hereinabove and hereinafter.
The protection of such functional groups by such
protecting groups, the protecting groups themselves,
and their removal reactions are described for example
in standard reference works, such as J. F. W. McOmie,
"Protective Groups in Organic Chemistry", Plenum
Press, London and New York 1973, in T. W. Greene,
"Protective Groups in Organic Synthesis", Wiley, New
York 1981, in "The Peptides"; Volume 3 (editors: E.
Gross and J. Meienhofer), Academic Press, London and
New York 1981, in "Methoden der organischen Chemie"
(Methods of organic chemistry), Houben Weyl, 4th
edition, Volume 15/1, Georg Thieme Verlag, Stuttgart
1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren,
Peptide, Proteine" (Amino acids, peptides, proteins),
Verlag Chemie, Weinheim, Deerfield Beach, and Basel
1982, and in Jochen Lehmann, "Chemie der
Kohlenhydrate: Monosaccharide und Derivate" (Chemistry
of carbohydrates: monosaccharides and derivatives),
Georg Thieme Verlag, Stuttgart 1974.b) Acid addition
salts may be produced from the free bases in known
manner, and viceversa. Alternatively, optically pure
starting materials can be used. Suitable acid addition
salts for use in accordance with the present invention
include for example the hydrochloride. c)
Stereoisomeric mixtures, e.g. mixtures of
diastereomers, can be separated into their
corresponding isomers in a manner known per se by
means of suitable separation methods. Diastereomeric
mixtures for example may be separated into their
individual diastereomers by means of fractionated
crystallization, chromatography, solvent distribution,
and similar pro cedures. This separation may take
place either at the level of a starting compound or in
a compound of formula I itself. Enantiomers may be
separated through the formation of dia stereomeric
salts, for example by salt formation with an
enantiomer-pure chiral acid, or by means of
chromatography, for example by HPLC, using
chromatographic substrates with chiral ligands.
Alternatively, optically pure starting materials can
be used. d) Suitable diluents for carrying out the
above- described are especially inert organic
solvents. These include, in particular, aliphatic,
alicyclic or aromatic, optionally halogenated
hydrocarbons, such as, for example, benzine, benzene,
toluene, xylene, chlorobenzene, dichlorobenzene,
petroleum ether, hexane, cyclohexane, dichloromethane,
chloroform, carbon tetrachloride; ethers, such as
diethyl ether, diisopropyl ether, dioxane,
tetrahydrofuran or ethylene glycol dimethyl ether or
ethylene glycol diethyl ether; ketones, such as
acetone, butanone or methyl isobutyl ketone; nitriles,
such as acetonitrile propionitrile or butyronitrile;
amides, such as N,N-dimethylformamide,
N1Ndimethylacetamide, N-methyl-formanilide,
N-methyl-pyrrolidone or hexamethylphosphoric triamide;
esters, such as methyl acetate or ethyl acetate,
sulphoxides, such as dimethyl sulphoxide, alcohols,
such as methanol, ethanol, n- or i-propanol, ethylene
glycol monomethyl ether, ethylene glycol monoethyl
ether, diethyelene glycol monomethyl ether, diethylene
glycol monoethyl ether. Further, mixtures of diluents
may be employed. Depending on the starting materials,
reaction conditions and auxiliaries, water or diluents
constaining water may be suitable. It is also possible
to use one a starting material as diluent
simultaneously. e) Reaction temperatures can be varied
within a relatively wide range. In general, the
processes are carried out at temperatures between 0C
and 1500C, preferably between 100C and 12O0C.
Deprotonation reactions can be varied within a
relatively wide range. Ingeneral, the processes are
carried out at temperatures between -150 0C and +500C,
preferably between -75C and 00C. f) The reactions are
generally carried out under atmospheric pressure.
However, it is also possible to carry out the
processes according to the invention under elevated or
reduced pressure - in general between 0.1 bar and 10
bar. g) Starting materials are generally employed in
approximately equimolar amounts. However, it is also
possible to use a relatively large excess of one of
the components. The reaction is generally carried out
in a suitable diluent in the presence of a reaction
auxiliary, and the reaction mixture is generally
stirred at the required temperature for a number of
hours. h) Working up the reaction mixtures according
to the above processes and purification of the
compounds thus obtained may be carried out in
accordance to known procedures (cf. the Preparation
Examples). The compounds of the invention and their
pharmaceutically acceptable acid addition salts,
hereinafter referred to as compounds of the invention,
exhibit valuable pharmacological pro perties when
tested in vitro and in animals, and are therefore
useful as pharmaceuticals. Thus, the compounds of the
invention are found to be cholinergic ligands of the
nAChR. In addition preferred compounds of the
invention show selective cc7-nAChR activity. The
compounds of the present invention may in particular
be found to be agonists, partial agonists, antagonists
or allosteric modulators of the receptor. Due to their
pharmacological profiles, compounds of the invention
are anticipated to be useful for the treatment of
diseases or conditions as diverse as CNS related
diseases, PNS related diseases, diseases related to
inflammation, pain and withdrawal symptoms caused by
an abuse of chemical substances., diseases or
disorders related to the CNS include general anxiety
disorders, cognitive disorders, learning and memory
deficits and dysfunctions, Alzheimer ' s disease,
ADHD, Parkinson s disease, Huntington's disease, ALS,
prionic neuro degenerative disorders such as
Creutzfeld-Jacob disease and kuru disease, Gilles de
Ia Tourette's syndrome, psychosis, depression and
depressive disorders, mania, manic de pression,
schizophrenia, the cognitive deficits in
schizophrenia, obsessive compulsive disorders, panic
disorders, eating disorders, narcolepsy, nociception,
AIDS-dementia, senile dementia, mild cognitive
dysfunctions related to age, autism, dyslexia, tardive
dyskinesia, epilepsy, and convulsive disorders,
post-traumatic stress disorders, transient anoxia,
pseudodementia, pre-menstrual syndrome, late luteal
phase syndrome, chronic fatigue syndrome and jet lag.
Furthermore, compounds of the invention may be useful
for the treatment of endocrine disorders, such as
thyrotoxicosis, pheochromocytoma, hypertension and
arrhyth mias as well as angina pectoris, hyperkinesia,
premature ejaculation and erectile difficulty. Still
further, compounds of the invention may be useful in
the treatment of inflammatory disorders (Wang et al.,
Nature 2003, 421,384), disorders or conditions
including inflammatory skin disorders, Crohn's
diesease, inflammatory bowel disease, ulcerative
colitis and diarrhoea. Compounds of the invention may
further be useful for the treatment of withdrawal
symptoms caused by termination of the use of addictive
substances, like tobacco, nicotine, opioids,
benzodiazepines and alcohol. Finally, compounds of the
invention may be useful for the treatment of pain,
e.g. caused by migraine, postoperative pain, phantom
limb pain or pain associated with cancer. The pain may
comprise inflammatory or neuropathic pain, central
pain, chronic headache, pain related to diabetic
neuropathy, to post therapeutic neuralgia or to
peripheral nerve injury. Furthermore, degenerative
ocular disorders which may be treated include ocular
diseases 



which may directly or indirectly involve the
degeneration of retinal cells, including ischemic
retinopathies in general, anterior ischemic optic
neuropathy, all forms of optic neuritis, agerelated
macular degeneration (AMD), in its dry forms (dry AMD)
and wet forms (wet AMD), diabetic retinopathy, cystoid
macular edema (CME), retinal detachment, retinitis
pigmentosa, Stargardt's disease, Best's vitelliform
retinal degeneration, Leber's congenital amaurosis and
other hereditary retinal degenerations, pathologic
myopia, retinopathy of prematurity.and Leber's
hereditary optic neuropathy, In another aspect, the
compounds of the invention are used as diagnostic
agents and/or PET ligands, e.g. for the identification
and localization of nicotine receptors in various
tissues. Properly isotope-labeled agents of the
invention exhibit valuable properties as
histopathological labeling agents, imaging agents
and/or biomarkers, hereinafter "markers", for the
selective labeling of the nAChR. More particularly the
agents of the invention are useful as markers for
labeling the alpha7 nAChR receptors in vitro or in
vivo. In particular, compounds of the invention which
are properly isotopically labeled are useful as
PETmarkers. Such PET markers are labeled with one or
more atoms selected from the group consisting of 1 1C,
13N, 150 , 18F. The agents of the invention are
therefore useful, for instance, for determining the
levels of receptor occupancy of a drug acting at the
nAChR, or diagnostic purposes for diseases resulting
from an imbalance or dysfunction of nAChR, and for
monitoring the effectiveness of pharmacotherapies of
such diseases. In accordance with the above, the
present invention provides an agent of the invention
for use as a marker for neuroimaging. In a further
aspect, the present invention provides a composition
for labeling brain and peripheral nervous system
structures involving nAChR//? vivo and in vitro
comprising an agent of the invention. In still a
further aspect, the present invention provides a
method for labeling brain and peripheral nervous
system structures involving nAChR/n vitro or in vivo,
which comprises contacting brain tissue with an agent
of the invention. The method of the invention may
comprise a further step aimed at determining whether
the agent of the invention labeled the target
structure. Said further step may be effected by
observing the target structure using positron emission
tomography (PET) or single photon emission computed
tomography (SPECT), or any device allowing detection
of radioactive radiations. In particular, the agents
of the invention are a7 nicotinic acetylcholine
receptor (a7 nAChR) agonists. In functional assays,
the agents of the invention display high affinity at
the a7 nAChR as shown in the following tests: a) A
functional assay for affinity at the a7 nAChR is
carried out with a rat pituitary cell line stably
expressing the a7 nAChR . Briefly, GH3 cells
recombinantly expressing the nAChR s7 were seeded 72 h
prior to the experiment on black 96-well plates and
incubated at 370C in ahumidified atmosphere (5 %
CO2/95 % air). On the day of the experiment medium was
removed by flicking the plates and replaced with 100
ml growth medium containing af fluorescent calcium
sensitve dye, in the presence of 2.5 mM probenicid
(Sigma). The cells were incubated at 37C in a
humidified atmosphere (5 % CO2/95 % air) for 1 h.
Plates were flicked to remove excess of Fluo-4, washed
twice with Hepes-buffered salt solution (in mM: NaC1
130, KCI 5.4, CaCI2 2, MgSO4 0.8, NaH2PO4 0.9, glucose
25, Hepes 20, pH 7.4; HBS) and refilled with 100 ml of
HBS containing antagonists when appropriate. The
incubation in the presence of the antagonist lasted
between 3 and 5 minutes. Plates were then placed into
an imaging plate reader and fluorescence signal
recordedd In this assay, compounds of the invention
exhibit pEC50 values of about 5 to about 9. Partial
and potent agonists in this test are preferred. b) To
assess the antagonist activity of the compounds of the
invention on the human neuronal nAChR a4b2, a similar
functional assay is carried out using a human
epithelial cell line stably expressing the human a4b2
subtype (Michelmore et al., Naunyn-Schmiedeberg's
Arch. Pharmacol. (2002) 366, 235) In this assay, the
preferred compounds of the invention show selectivity
for the a7 nAChR subtypes. c) To assess the antagonist
activity of the compounds of the invention on the
"ganglionic subtype" (a3b4), the muscle type of
nicotinic receptor (a1b1gd) and the 5-HT 3 receptor,
similar functional tests as just described under a)
are carried out with a human epithelial cell line
stably expressing the human ganglionic subtype, a cell
line endogenously expressing the human muscle type of
nicotinic receptors or a cell line endogenously
expressing the murine 5-HT 3 receptor (Michelmore et
al., Naunyn-Schmiedeberg's Arch. Pharmacol. (2002) 366
. 235. Compounds which display little or no activity
on the a3b4 nAChR, the muscle subtype of nicotinic
receptor as well as the5-HT 3 receptor are especially
preferred. In the model of mice showing sensory gating
deficit (DBA/2-mice) described by S. Leonard et al. in
Schizophrenia Bulletin 22, 431-445 (1996), the
compounds of the invention induce significant sensory
gating at concentrations of about 10 to about 40 mM.
The compounds of the invention may be shown to
increase attention in a test of attention for rodents
(Robbins, J. Neuropsychiatry Clin. Neurosci. (2001)
13, 326-35), namely the 5- choice serial reaction time
test (5-CSRTT). In this test, the rat must observe a
wallcontaining 5 holes. When a light flash appears in
one of them, the rat must respond with a nose-poke
into the correct hole within 5 sec. in order to
receive a food pellet reward, delivered to a feeder in
the opposite wall. Compounds of the invention may also
show learning/memory enhancing effects in the social
recognition test in mice and rats (Ennaceur and
Delacour, Behav. Brain Res. (1988) 31, 47- 59). The
compounds of the invention are therefore useful for
the prevention and treatment (ineluding mitigation and
prevention) of various disorders, especially those
mentioned above. The usefulness of a7 nAChR agonists
in neurodegeneration is documented in the literature,
e.g. in Wang et al., J. Biol. Chem. 275, 5626-5632
(2000). For the treatment of the above and other
disorders, the appropriate dosage of a compound
(active ingredient) of the invention will, of course,
vary depending upon, for example, the host, the mode
of administration and the nature and severity of the
condition being treated as well as the relative
potency of the particular agent of the invention
employed. For example, the amount of active agent
required may be determined on the basis of known in
vitro and in vivo techni ques, determining how long a
particular active agent concentration in the blood
plasma remains at an acceptable level for a
therapeutic effect. In general, satisfactory results
in animals are indicated to be obtained at daily
dosages of from about 0.01 to about 30.0 mg/kg p.o. In
humans, an indicated daily dosage is in the range of
from about 0.7 to about 1400 mg/day p.o., e.g. from
about 50 to 200 mg (70 kg man), conveniently
administered once or in divided doses up to 4 x per
day or in sustained release form. Oral dosage forms
accordingly suitably comprise from about 1.75 or 2.0
to about 700 or 1400 mg of a compound of the invention
admixed with an appropriate pharmaceutically
acceptable diluent or carrier therefor. Pharmaceutical
compositions contain, for example, from about 0.1 % to
about 99.9 %, pre ferably from about 20 % to about 60
%, of the active ingredient(s). Examples for
compositions comprising a compound of the invention
include, for example, a solid dispersion, an aqueous
solution, e.g. containing a solubilising agent, a
microemulsion and 



a suspension of, e.g. a salt of a compound of formula
I or a free compound of the formula I inthe range of
from 0.1 to 1 %, e.g. 0.5 %. The composition may be
buffered to a pH in the range of, e.g. from 3.5 to
9.5, e.g. to pH 4.5, by a suitable buffer. The
compounds of the invention are also commercially
useful as research chemicals. For use according to the
invention, a compound of the formula I and/or a
pharmaceutically acceptable salt thereof may be
administered as single active agent or in combination
with one or more other active agents of the formula I
and/or a pharmaceutically acceptable salt thereof or
especially other active agents commonly employed
especially for the treatment of the disorders
mentioned herein or further other disorders, in any
customary manner, e.g. orally, for example in the form
of tablets, capsules, or as nasal spray, or
parenterally, for example in the form of injection
solutions or suspensions. The other active agents
employed in such combinations are preferably selected
from the group consisting of benzodiazepines,
selective serotonin reuptake inhibitors (SSRIs),
selective serotonin and norepinephrine reuptake
inhibitors (SNRIs), conventional antipsychotics,
atypical antipsychotics, buspirone, carbamazepine,
oxcarbazepine, gabapentin and pregabalin. An SSRI
suitable for the present invention is especially
selected .from fluoxetine, fuvoxamine, sertraline,
paroxetine, citalopram and escitalopram. An SNRI
suitable for the present invention is especially
selected from venlafaxine and duloxetine. The term
"benzodiazepines" as used herein includes, but is not
limited to clonazepam, diazepam and lorazepam. The
term "conventional antipsychotics" as used herein
includes, but is not limited to haloperidol,
fluphenazine, thiotixene and flupentixol. The term
"atypical antipsychotics" as used herein relates to
Clozaril, risperidone, olanzapine, quetiapine,
ziprasidone and aripiprazol. Buspirone can be
administered in free form or as a salt, e.g. as its
hydrochloride, e.g., in the form as marketed, e.g.
under the trademark Buspar(tm) or Bespar(tm). It can
be prepared and administered, e.g., as described in US
3,717,634. Fluoxetine can be administered, e.g., in
the form of its hydrochloride as marketed, e.g. under
the trademark Prozac(tm). It can be prepared and
administered, e.g., as described in CA 2002182.
Paroxetine ((3S,4R)-3-[(1,3-
benzodioxol-5-yloxy)methyl]-4-(4-fluorophenyl)piperidi
ne) can be administered, e.g., in the form as
marketed, e.g. under the trademark Paxil(tm). It can
be prepared and administered, e.g., as described in US
3,912,743. Sertraline can be administered, e.g., in
the form as marketed, e.g. under the trademark
Zoloft(tm). It can be prepared and administered, e.g.,
asdescribed in US 4,536,518. Clonazepam can be
administered, e.g., in the form as marketed, e.g.
under the trademark Antelepsin(tm). Diazepam can be
administered, e.g., in the form as marketed, e.g.
under the trademark Diazepam Desitin(tm). Lorazepam
can be administered, e.g., in the form as marketed,
e.g. under the trademark Tavor(tm). Citalopram can be
administered in free form or as a salt, e.g. as its
hydrobromide, e.g., in the form as marketed, e.g.
under the trademark Cipramil(tm). Escitalopram can be
administered, e.g., in the form as marketed, e.g.
under the trademark Cipralex(tm). It can be prepared
and administered, e.g., as described in AU623144.
Venlafaxine can be administered, e.g., in the form as
marketed, e.g. under the trademark Trevilor(tm).
Duloxetine can be administered, e.g., in the form as
marketed, e.g. under the trademark Cymbalta(tm). It
may be prepared and administered, e.g., as described
in CA 1302421. Carbamazepine can be administered,
e.g., in the form as marketed, e.g. under the
trademark Tegretal(tm) or Tegretol(tm). Oxcarbazepine
can be administered, e.g., in the form as marketed,
e.g. under the trademark Trileptal(tm). Oxcarbazepine
is well known from the literature [see for example
Schuetz H. et al., Xenobiotica (GB), 16(8), 769-778
(1986)]. Gabapentin can be administered, e.g., in the
form as marketed, e.g. under the trademark
Neurontin(tm). Haloperidol can be administered, e.g.,
in the form as marketed, e.g. under the trademark
Haloperidol STADA(tm). Fluphenazine can be
administered, e.g., in the form of its dihydrochloride
as marketed, e.g. under the trademark Prolixin(tm).
Thiothixene can be administered, e.g., in the form as
marketed, e.g. under the trademark Navane(tm). It can
be prepared, e.g., as described in US 3,310,553.
Flupentixol can be administered for instance in the
form of its dihydrochloride, e.g., in the form as
marketed, e.g. under the trademark Emergil(tm) or in
the form of its decanoate, e.g., in the form as
marketed, e.g. under the trademark Depixol(tm). It can
be prepared, e.g., as described in BP 925,538.
Clozaril can be administered, e.g., in the form as
marketed, e.g. under the trademark Leponex(tm). It can
be prepared, e.g., as described in US 3,539,573.
Risperidone can be administered, e.g., in the form as
marketed, e.g. under the trademark Risperdal(tm).
Olanzapine can be administered, e.g., in the form as
marketed, e.g. under the trademark Zyprexa(tm).
Quetiapine can be administered, e.g., in the form as
marketed, e.g. under the trademark Seroquel(tm).
Ziprasidone can be administered, e.g., in the form as
marketed, e.g. under the trademark Geodon(tm). It can
be prepared, e.g., as described in GB 281,309.
Aripiprazole can be administered, e.g., in the form as
marketed, e.g. under the trademark Abilify(tm). It can
be prepared, e.g., as described in US 5,006,528. The
structure of the active ingredients identified by code
nos., generic or trade names maybe taken from the
actual edition of the standard compendium "The Merck
Index" or from databases, e.g. Patents International
(e.g. IMS World Publications). The corresponding
content thereof is hereby incorporated by reference.
Any person skilled in the art is fully enabled to
identify the active ingredients and, based on these
references, likewise enabled to manufacture and test
the pharmaceutical indications and properties in
standard test models, both in vitro and in vivo. In
the case of a combination, the pharmaceutical
compositions for separate administration of the
combination partners and/or those for administration
in a fixed combination, i.e. a single galenical
composition comprising at least two combination
partners, according to the inventtion can be prepared
in a manner known per se and are those suitable for
enteral, such as oral or rectal, and parenteral
administration to mammals, including man, comprising a
the rapeutically effective amount of at least one
pharmacologically active combination partner alone or
in combination with one or more pharmaceutically
acceptable carriers, especially suitable for enteral
or parenteral application. When the combination
partners employed are applied in the form as marketed
as single drugs, their dosage and mode of
administration can take place in accordance with the
information provided on the packet leaflet of the
respective marketed drug in order to result in the
beneficial effect described herein, if not mentioned
herein otherwise. Pharmaceutical preparations for the
combination therapy for enteral or parenteral admini
stration are, for example, those in unit dosage forms,
such as sugar-coated tablets, tablets, capsules or
suppositories, or furthermore ampoules. If not
indicated otherwise, these are prepared in a manner
known per se, for example by means of conventional
mixing, granulating, sugar-coating, dissolving or
lyophilizing processes. It will be appreciated that
the unit content of a combination partner contained in
an individual dose of each dosage form need not in
itself constitute an effective amount since the
necessary effective amount can instead with a single
dosage unit also be reached by administration of a two
or more dosage units. In particular, a therapeutically
effective amount of each of the combination partners
may be administered simultaneously or sequentially and
in any order, and the components may be administered
separately (e.g. sequentially after fixed or variable
periods of time), or as a fixed combination. For
example, the method of treatment (including
mitigation) of a disorder according to the invention
may comprise (i) administration of the combination
partner (a) (acompound of the present invention) in
free or pharmaceutically acceptable salt form and (ii)
administration of a combination partner (b) (e.g. a
different compound of the present inventtion or an
active ingredient of a different formula) in free or
pharmaceutically acceptable salt 



form, simultaneously or sequentially in any order, in
jointly therapeutically effective amounts, preferably
in synergistically effective amounts, e.g. in daily
dosages corresponding to the amounts described herein.
The individual combination partners can be
administered separa tely at different times during the
course of therapy or concurrently in divided or single
com bination forms. Furthermore, the term
"administering" also encompasses the use of a pro drug
of a combination partner that convert in vivo to the
combination partner as such. The instant invention is
therefore to be understood as embracing all such
regimes of simulta neous and/ or alternating treatment
and the term "administering" is to be interpreted
accor dingly. The effective dosage of the combination
partners employed may vary, for example depending on
the particular compound or pharmaceutical composition
employed, the mode of ad ministration, the disorder
being treated, and/or the severity of the disorder
being treated. Thus, the dosage regimen is selected in
accordance with a variety of factors including the
route of administration, metabolism by and the renal
and hepatic function of the patient. A physician,
clinician or veterinarian of ordinary skill can
readily determine and prescribe the effective amount
of the single active ingredients required to prevent,
mitigate, counter or arrest the disorder. Optimal
precision in achieving concentration of the active
ingredients within the range that yields efficacy
without toxicity requires a regimen based on the
kinetics of the active ingredients' availability to
target sites. In accordance with the foregoing, the
present invention also provides: (1) A compound of the
formula I, and/or a salt thereof, for use in the
diagnostic or therapeutic treatment of a mammal,
especially a human; especially for use as an alpha-7
receptor agonist, for example for use in the treatment
(including mitigation) of any one or more disorders,
espe cially of any one or more of the particular
disorders set forth hereinbefore and hereinafter. (2)
A pharmaceutical composition comprising a compound of
the formula I, and/or a pharma ceutically acceptable
salt thereof, as active ingredient together with a
pharmaceutically accept able diluent or carrier. (21)
A pharmaceutical composition for the treatment or
prevention of a disorder in the treat ment of which
alpha-7 receptor activation plays a role or is
involved and/or in which alpha-7receptor activity is
involved, especially any one or more of the disorders
mentioned here inbefore or hereinafter, comprising a
compound of the formula I, and/or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable diluent or carrier. (3) A method for the
treatment of a disorder, especially any one or more of
the particular disorders set forth hereinbefore, in a
subject in need of such treatment, comprising admini
stering a pharmaceutically effective amount of a
compound of the formula I, or a pharma ceutically
acceptable salt thereof. (3') A method for treating or
preventing a disorder in the treatment of which
alpha-7 receptor activation plays a role or is
involved and/or in which alpha-7 receptor activity is
involved, comprising administering to a mammal in need
thereof a therapeutically effective amount of a com
pound of the formula I and/or a pharmaceutically
acceptable salt thereof. (4) The use of a compound of
the formula I, and/or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament for
the treatment or prevention of a disease or con dition
in the treatment of which alpha-7 receptor activation
plays a role or is involved and/or in which alpha-7
receptor activity is involved, especially one or more
of the disorders mentioned above. (5) A method as
defined above comprising co-administration, e.g.
concomitantly or in se quence, of a therapeutically
effective amount of an alpha-7 agonist of the formula
I, and/or a pharmaceutically acceptable salt thereof,
and a second pharmaceutically active compound and/or a
pharmaceutically acceptable salt thereof, said second
pharmaceutically active compound and/or salt thereof
being especially for use in the treatment of any one
or more of the disorders set forth hereinbefore or
hereinafter. (6) A combination comprising a
therapeutically effective amount of an alpha-7 agonist
of the formula I, and/or a pharmaceutically acceptable
salt thereof, and a second pharmaceutically active
compound and/or a pharmaceutically acceptable salt
thereof, said second pharma ceutically active compound
being especially for use or of use in the treatment of
any one or more of the particular disorders set forth
hereinbefore. (7) A product obtained according to the
above described process, characterized in that (-)- 1-
Aza-bicyclo[3.3.1]nonan-4-ol is used as starting
material. The Examples which follow serve to
illustrate the invention without limiting the scope
thereof. The following abbreviations are used : AcOEt
ethyl acetateaq. aqueous DEAD diethylazodicarboxylate
DMF dimethylformamide EtOH ethanol FC flash
chromatography HV high vacuum MeOH MeOH RP-HPLC
reversed-phase high performance liquid chromatography
rt room temperature rac. racemate soln. solution TFA
trifluoroacetic acid THF tetrahydrofuran Temperatures
are measured in degrees Celsius. Unless indicated
otherwise, reactions are carried out at room
temperature. The structure of final products,
intermediates and starting materials is confirmed by
standard analytical methods, e.g. microanalysis and
spectroscopic characteristics (e.g. MS, IR, NMR).
Example 1 (method A): Preparation of
(rac.)-4-f6-(2-Fluoro-4-methyl-phenyl)-
pyridazin-S-yloxyl-i-aza-bicyclorS.a.nnonane A
solution of {rac.)- 1-Aza-bicyclo[3.3.1]nonan-4-ol
(1.3 mmol) in DMF (5 ml) is treated with sodium
hydride (60% in mineral oil; 1.3 mmol). After 1 hr at
room temperature, a solution of
3-Chioro-6-(2-fluoro-4-methyl-phenyl)-pyridazine ( 1
mmol) in DMF (30 ml) is added, and the reaction
mixture heated to 50 deg. for 16 hrs. After cooling to
room temperature, the DMF solution is quenched with a
10 % NaCI solution, extracted with ethyl acetate (2 X
15 ml), followed by sodium chloride solution (20 ml).
The ethyl acetate is dried over anhydrous magnesium
sulfate, filtered and evaporated to dryness, and the
residual oil purified by silica gel column
chromatography (eluent: ethyl
acetate-methanol-triethylamine (50:10:2) to afford
(rac.)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-ylo
xy]-1-aza-bicyclo[3.3.1]nonane as a colourless solid.
MS (ES+) : m/e = 328 (MH+)Example 2 (method B):
(rac.)-4-f6-(2,5-Difluoro-4-methyl-phenyl)-pyridazin-3
-yloxyMaza- bicyclo f3.3.11nonane Potassium
trimethylsilylamine (5.25 mmol) is added to a solution
of (rac.)- 1-Azabicyclo[ 3.3.1]nonan-4-ol (5.0 mmol)
in THF (20 ml) at room temperature and the solution is
stirred for 30 min. The resulting potassium alcoholate
is slowly added to a precooled solution of
3,6-dichloropyridazine (7.5 mmol) in THF (50 ml) and
the resulting mixture is stirred for another 20
minutes. The solution is allowed to warm to O0C is
quenched with brine and 



extracted with diethylether. The organic layer is
dried over magnesium sulfate and evaporated. The brown
oil is purified by silica gel column chromatography
(CH2CI2IMeOHiNH3, 9:1:0.1) to afford (rac.)-
4-(6-Chloro-pyridazin-3-yloxy)-1-azabicyclo[
3.3.1]nonane (320 mg). (Rac.)-
4-(6-Chloro-pyridazin-3-yloxy)-1-aza-bicyclo[3.3.1]non
ane (1.4 mmol) , 2,5-Difluoro- 4-methyl-phenyl-boronic
acid ( 1.8 mmol) are dissolved in toluene (7.3 ml),
ethanol 1 ml) and a Na2CO3 solution (7.3 ml, 2M). The
solution is degassed with argon in a ultrasound bath
after which Palladium (II) acetate (0.003 mmol) and
triphenylphosphine (0.14 mmol) were added. The
resulting mixture is heated at 100C for 1.5 hours
after which the heating is stopped and the suspension
is filtered over Hyflo and the filtrate is extracted
with ethylacetate. The organic layer is dried over
magnesium sulfate and evaporated. The oil is purified
by silica gel column chromatography
(CH2CI2:MeOH:EtOH:NH 3, 90:5:5:1) to afford
(rac.)-4-[6-(2,5-Difluoro-4-methyl-phenyl)-pyridazin-3
-yloxy]-1-aza-bicyclo [3.3.1]nonane. MS (ES+): m/e =
346 (MH+) Example 3 The following compounds are
prepared using either method A or B using appropriate
starting materials: 3a)
(4S,5S)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yl
oxy]-1-aza-bicyclo[3.3.1]nonane, MS (ES+) : m/e = 328
(MH+) 3b)
(4R,5R)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yl
oxy]-1-aza-bicyclo[3.3.1]nonane, MS (ES+): m/e = 328
(MH+)3c)
(4SR,5SR)-4-[6-(2,5-Difluoro-4-methyl-phenyl)-pyridazi
n-3-yloxy]-1-aza-bicyclo [3.3.1]nonane, MS (ES+) : m/e
= 346 (MH+) 3d)
N-(3-{6-[(4S,5S)-(1-Aza-bicyclo[3.3.1]non-4-yl)oxy]-py
ridazin-3-yl}-phenyl)-acetamide, MS (ES+): m/e = 353
(MH+) 3e)
N-(3-{6-[(4R,5R)-(1-Aza-bicyclo[3.3.1]non-4-yl)oxy]-py
ridazin-3-yl}-phenyl)-acetamide, MS (ES+) : m/e = 353
(MH+) 3f)
N-(3-{6-[(4SR,5SR)-(1-Aza-bicyclo[3.3.1]non-4-yl)oxy]-
pyridazin-3-yl}-phenyl)-acetamide, MS (ES+): m/e = 353
(MH+), Chiral chromatography: [ column: Chiralcel OD
IMMOB (FA- 2359/37) 12mm ; Eluent: hexane/CHCIa/MeOH
60:30:10 1 0.1% TFA; Flow: 1.5 ml/min.; Detector: UV
254nm], peak 1: 15.470 min., peak 2: 20.826 min. 3g)
(4SR,5SR)-4-[5-(1H-lndol-5-yl)-pyridin-2-yloxy]-1-aza-
bicyclo[3.3.1]nonane, MS (ES+) : m/e = 334.1 (MH+) 3h)
(4S,5S)-4-[5-(1H-lndol-5-yl)-pyridin-2-yloxy]-1-aza-bi
cyclo[3.3.1]nonane, MS (ES+) : m/e = 334 (MH+), m.p.
234-238 0C 3i)
(4R,5R)-4-[5-(1H-lndol-5-yl)-pyridin-2-yloxy]-1-aza-bi
cyclo[3.3.1]nonane 3j)
(4SR,5SR)-4-[5-(1H-lndol-5-yl)-pyrimidin-2-yloxy]-1-az
a-bicyclo[3.3.1]nonane, MS (ES+): m/e = 335 (MH+),
m.p. 2 11 0C dec 3k)
(4S,5S)-4-[5-(1H-lndol-5-yl)-pyrimidin-2-yloxy]-1-aza-
bicyclo[3.3.1]nonane, MS (ES+) : m/e = 335 (MH+) 3l)
(4R,5R)-4-[5-(1H-lndol-5-yl)-pyrimidin-2-yloxy]-1-aza-
bicyclo[3.3.1]nonane 3m)
(4SR,5SR)-4-[6-(1H-lndol-5-yl)-pyridazin-3-yloxy]-1-az
a-bicyclo[3.3.1]nonane, MS (ES+): m/e = 335 (MH+)3n)
(4SR,5SR)-4-[6-(3-Nitro-phenyl)-pyridazin-3-yloxy]-1-a
za-bicyclo[3.3.1]nonane, MS (ES+): m/e = 341 (MH+) 3o)
(4SR,5SR)-4-(6-p-Tolyl-pyridazin-3-yloxy)-1-aza-bicycl
o[3.3.1]nonane, MS (ES+): m/e = 310 (MH+) 3p)
(4SR,5SR)-4-(6-m-Tolyl-pyridazin-3-yloxy)-1-aza-bicycl
o[3.3.1]nonane, MS (ES+): m/e = 310 (MH+) 3q)
(4SR,5SR)-4-(6-Benzo[1,3]dioxol-5-yl-pyridazin-3-yloxy
)-1-aza-bicyclo[3.3.1]nonane, MS (ES+): m/e = 340
(MH+) 3r)
(4SR,5SR)-4-[6-(3,4-Dimethyl-phenyl)-pyridazin-3-yloxy
]-1-aza-bicyclo[3.3.1]nonane, MS (ES+): m/e = 324.5
(MH+) 3s)
(4SR,5SR)-4-(6-p-Tolyl-pyridin-3-yloxy)-1-aza-bicyclo[
3.3.1]nonane, MS (ES+) : m/e = 309 (MH+) 3t)
(4SR,5SR)-4-[6-(3-Fluoro-phenyl)-pyridazin-3-yloxy]-1-
aza-bicyclo[3.3.1]nonane, MS (ES+): m/e = 314 (MH+)
3u)
(4SR,5SR)-4-[6-(3,5-Difluoro-phenyl)-pyridazin-3-yloxy
]-1 -aza-bicyclo[3.3. 1Jnonane, MS (ES+): m/e = 332
(MH+) 3v) (4SR,5SR)-4-(5-Phenyl-[1
,3,4]thiadiazol-2-yloxy)-1-aza-bicyclo[3.3.1]nonane,
MS (ES+): m/e = 302 (MH+) 3w)
(4SR,5SR)-5-[6-(1-Aza-bicyclo[3.3.1]non-4-yloxy)-pyrid
azin-3-yl]-quinoline, MS (ES+): m/e = 347 (MH+) 3x)
(4SR,5SR)-4-[6-(3,5-Dimethyl-phenyl)-pyridazin-3-yloxy
]-1 -aza-bicyclo[3.3. 1]nonane, MS (ES+) : m/e = 324
(MH+) 3z)
(4SR,5SR)-4-(6-Phenyl-pyridazin-3-yloxy)-1-aza-bicyclo
[3.3.1]nonane, MS (ES+): m/e = 296 (MH+)3aa)
(4SR,5SR)-4-[6-(3,4-Difluoro-phenyl)-pyridazin-3-yloxy
]-1-aza-bicyclo[3.3.1]nonane I MS (ES+) : m/e = 332
(MH+) 3ab)
(4SR,5SR)-4-[6-(3-Trifluoromethoxy-phenyl)-pyridazin-3
-yloxy]-1 -azabicyclo[ 3.3.1]nonane, MS (ES+): m/e =
380 (MH+) 3ac)
(4SR,5SR)-3-[6-(1-Aza-bicyclo[3.3.1]non-4-yloxy)-pyrid
azin-3-yl]-benzonitrile, MS (ES+): m/e = 321 (MH+)
3ad)
(4SR,5SR)-4-[6-(4-Trifluoromethoxy-phenyl)-pyridazin-3
-yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+) : m/e =
380 (MH+) 3ae)
(4SR,5SR)-4-[6-(3-Fluoro-4-methyl-phenyl)-pyridazin-3-
yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+) : m/e =
328 (MH+) 3af)
(4SR,5SR)-4-[6-(2,4-Difluoro-phenyl)-pyridazin-3-yloxy
]-1-aza-bicyclo[3.3.1]nonane, MS (ES+): m/e = 332
(MH+) 3ag)
(4SR,5SR)-4-[6-(2-Methyl-benzothiazol-5-yl)-pyridazin-
3-yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+): m/e =
367.4 (MH+) 3ah)
(4SR,5SR)-4-[6-(1-Aza-bicyclo[3.3.1]non-4-yloxy)-pyrid
azin-3-yl]-benzonitrile, MS (ES+): m/e = 321 (MH+)
3ai)
(4SR,5SR)-4-[6-(4-Fluoro-3-methyl-phenyl)-pyridazin-3-
yloxy]-1-azabicycio[ 3.3.1]nonane, MS (ES+) : m/e =
328 (MH+) 3aj)
(4SR,5SR)-4-[6-(4-Ethyl-phenyl)-pyridazin-3-yloxy]-1-a
za-bicyclo[3.3.1]nonane, MS (ES+): m/e = 324 (MH+)
3ak)
(4SR,5SR)-4-[6-(3-Trifluoromethyl-phenyl)-pyridazin-3-
yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+): m/e = 364
(MH+)3al)
(4SR,5SR)-4-[6-(4-Trifluoromethyl-phenyl)-pyridazin-3-
yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+): m/e = 364
(MH+) 3am)
(4SR,5SR)-4-[6-(3,5-Bis-trifluoromethyl-phenyl)-pyrida
zin-3-yloxy]-1-azabicyclo[ 3.3.1]nonane, MS (ES+): m/e
= 432 (MH+) 3an)
(4SR,5SR)-4-[6-(5-Methyl-thiophen-2-yl)-pyridazin-3-yl
oxy]-1 -aza-bicyclo[3.3. 1]nonane, MS (ES+): m/e =
316.4 (MH+) 3ao)
(4SR,5SR)-4-[5-(1H-lndol-5-yl)-pyridin-2-yloxy]-1-aza-
bicyclo[3.3.1]nonane, MS (ES+): m/e = 334.4 (MH+) 3ap)
(4SR,5SR)-4-[6-(2,3-Dimethyl-1H-indol-5-yl)-pyridazin-
3-yloxy]-1-azabicyclo[ 



3.3.1]nonane, MS (ES+): m/e = 363.4 (MH+) 3aq)
(4SR,5SR)-4-(5-Benzo[1,3]dioxol-5-yl-pyrimidin-2-yloxy
)-1-aza-bicyclo[3.3.1]nonane 3ar)
(4SR,5SR)-4-(5-Benzo[1,3]dioxol-5-yl-pyridin-2-yloxy)-
1-aza-bicyclo[3.3.1]nonane 3as) (4SR,5SR)-4-(6-Benzo[1
,3]dioxol-5-yl-pyridin-3-yloxy)-1 -aza-bicyclo[3.3.
1]nonane 3at)
(4SR,5SR)-4-[5-(2-Fluoro-4-methyl-phenyl)-pyrimidin-2-
yloxy]-1-azabicyclo[ 3.3. 1Jnonane 3au)
(4SR,5SR)-4-[5-(2-Fluoro-4-methyl-phenyl)-pyridin-2-yl
oxy]-1-aza-bicyclo[3.3.1]nonane 3av)
(4SR,5SR)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridin-3-yl
oxy]-1-aza-bicyclo[3.3.1]nonane 3aw)
(4SR,5SR)-4-(5-p-Tolyl-pyrimidin-2-yloxy)-1-aza-bicycl
o[3.3.1]nonane 3ay)
(4SR,5SR)-4-(5-p-Tolyl-pyridin-2-yloxy)-1-aza-bicyclo[
3.3.1]nonane 3az)
(4SR,5SR)-4-[5-(5-Methyl-thiophen-2-yl)-pyrimidin-2-yl
oxy]-1-aza-bicyclo[3.3.1]nonane3ba)
(4SR,5SR)-4-[5-(5-Methyl-thiophen-2-yl)-pyridin-2-ylox
y]-1 -aza-bicyclo[3.3. 1jnonane 3bb)
(4SR,5SR)-4-[6-(5-Methyl-thiophen-2-yl)-pyridin-3-ylox
y]-1 -aza-bicyclo[3.3. 1]nonane 3bc) (4SR.5SR)-
(1-Aza-bicyclo[3.3.1]non-4-yl)-(6-p-tolyl-pyridin-3-yl
)-amine, MS (ES+) : m/e = 308 (MH+) Example 4: Soft
Capsules 5000 soft gelatin capsules, each comprising
as active ingredient 0.05 g of one of the com pounds
of formula I mentioned in the preceding Examples, are
prepared as follows: Composition Active ingredient 250
g Lauroglycol 2 litres Preparation process : The
pulverized active ingredient is suspended in
Lauroglykol(r) (propy lene glycol laurate, Gattefosse
S.A., Saint Priest, France) and ground in a wet
pulverizer to produce a particle size of about 1 to 3
mm. 0.419 g portions of the mixture are then
introduced into soft gelatin capsules using a
capsule-filling machine.Claims: A compound of formula
wherein A represents O or N(R1); Y represents a group
of formula wherein the left bond is attached to the A
group and the right bond is attached to the R group; R
represents a substituted or unsubstituted C5-C10aryl,
substituted or unsubstituted hetero-C5-C10aryl, a
group N(R1)(R4), or a group N(R2J(CHR3R4) ; R1
representa hydrogen, C C lkyl, or CF3; R2 represents
hydrogen, C1-C4alkyl, or CF3; R3 represents hydrogen,
Cr C4alkyl, or CF3; R4 represents a substituted or
unsubstituted C5-C10aryl or a substituted or
unsubstituted C5-C10heteroaryl; in free base or acid
addition salt form. A compound of formula I according
to claim 1 wherein A represents oxygen A compound of
formula I according to claim 1 wherein Y represents
one of the following groups4. A process for the
preparation of a compound of formula I as defined in
claim 1, or a salt thereof, which comprises the step
of reacting a compound of formula Il Z-Y-R (II)
wherein Y and R are as defined in claim 1 and Z is a
leaving group with a compound of formula III and
recovering the so obtained compound of formula I in
free base or acid addition salt form. 5. A compound of
any one of claims 1 to 3 in free base or
pharmaceutically acceptable acid addition salt form,
for use as a pharmaceutical. 6. A compound of any one
of claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, for use in the
prevention and treatment of psychotic and
neurodegenerative disorders. 7. A pharmaceutical
composition comprising a compound of any one of claims
1 to 3 in free base or pharmaceutically acceptable
acid addition salt form, in association with a
pharmaceutical carrier or diluent. 8. The use of a
compound of any one of claims 1 to 3 in free base or
pharmaceutically acceptable acid addition salt form,
as a pharmaceutical for the prevention and the
treatment of psychotic and neurodegenerative
disorders. 9. The use of a compound of any one of
claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, for the
manufacture of a medicament for the prevention and
treatment of psychotic and neurodegenerative
disorders. 10. A method for the prevention and
treatment of psychotic and neurodegenerative
disorders, in a subject in need of such treatment,
which comprises administering tosuch subject a
therapeutically effective amount of a compound of any
one of claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form. 11. A compound of
any one of claims 1 to 3 in free base or
pharmaceutically acceptable acid addition salt form,
for use in the treatment or prevention of a disease or
condition in which a7 nAChR activation plays a role or
is implicated. 12. The use of a compound of any one of
claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, as a
pharmaceutical for the treatment or prevention of a
disease or condition in which a7 nAChR activation
plays a role or is implicated. 13. A method for
treating or preventing a disease or condition in which
a7 nAChR activation plays a role or is implicated, in
a subject in need of such treatment, which comprises
administering to such subject a therapeutically
effective amount of a compound of any one of claims 1
to 3 in free base or pharmaceutically acceptable acid
addition salt form. 14. A product obtained according
to the process of claim 2 characterized in that (-)-
1- . Aza-bicyclo[3.3.1]nonan-4-ol is used as starting
material. 


