
IMIDAZO [1,2-A] PYRIDINES A S JNK MODULATORS The present invention relates
to a method for modulating c-Jun N-terminal kinases (JNK), and a method for
treating a subject afflicted with a disease or condition that can be
alleviated by modulating JNKs with heterocyclic compounds. The invention
further relates to novel heterocyclic compounds and pharmaceutical
compositions comprising said compound. The c-Jun N-terminal kinases (JNKs)
are members of mitogen-activated protein kinase family along with p38 and
extracellular signal-regulated kinases (ERKs). Three distinct genes (jnkl,
jnk2 and jnk3) encoding 10 splice variants have been identified (Y.T. Ip
and R.J. Davis, Curr. Opin. Cell Biol. (1998) 10:205-19). JNKl and JNK2 are
expressed in a wide variety of tissues, whereas JNK3 is mainly expressed in
neurons, and to a lesser extent in heart and testes (D.D. Yang et al,
Nature (1997) 389:865-70). Members of JNK family are activated by
pro-inflammatory cytokines such as tumor necrosis factor a (TNF-a) and
interleukin-l b (IL-l b), as well as environmental stresses. The activation
of JNKs is mediated by its upstream kinases, MKK4 and MKK7, via dual
phosphorylation of Thr-183 and Tyr-185 (B. Derijard et al., Cell (1994)
76:1025-37). It has been shown that MKK4 and MMK7 can be activated by the
diverse upstream kinases, including MEKKl and MEKK4, depending upon the
external stimuli and cellular context (D. Boyle et al., Arthritis Rheum
(2003) 48:2450-24). The specificity of JNK signaling is achieved by forming
a JNK-specific signaling complex containing multiple components of the
kinase cascade using scaffold proteins called JNK-interacting proteins (J.
Yasuda et al., MoI. Cell. Biol. (1999) 19:7245-54). JNKs have been shown to
play important roles in inflammation, T cell functions, apoptosis and
cellular survival by phosphorylating specific substrates, including
transcription factors such as c-Jun, the component of activator protein- 1
(API) family, and ATF2, as well as non-transcription factors such as IRS-I
and Bcl-2 (A.M. Manning and RJ. Davis, Nat. Rev. Drug Discov. (2003)
2:554-65). Over-activation of JNK is believed to be an important mechanism
in autoimmune, inflammatory, metabolic, neurological diseases as well as
cancer and pain.Rheumatoid arthritis (RA) is a systemic autoimmune disease
characterized by chronic inflammation of the joints. In addition to the
joint swelling and pain caused by the inflammatory process, most RA
patients ultimately develop debilitating joint damage and 



deformation. Several lines of compelling pharmacological and genetic
evidence in cellular and animal models strongly suggest the relevance and
importance of the activated JNK in the pathogenesis of RA. First, abnormal
activation of JNK was detected in both human arthritic joints from RA
patients (G. Schett et al, Arthritis Rheum (2000) 43:2501-12) and rodent
arthritic joints from animal models of arthritis (Z. Han et al., J. Clin.
Invest. (2001) 108:73-81). In addition, inhibition of JNK activation by
selective JNK inhibitors blocked proinflammatory cytokines and MMP
production in human synoviocytes, macrophages and lymphocytes (Z. Han et
al., (2001) supra). Importantly, administration of the selective JNK
inhibitors in rats with adjuvant arthritis (Z. Han et al., (2001) supra) or
in mice with collagen-induced arthritis (P. Gaillard et al., J Med Chem.
(2005) 14:4596-607) effectively protected joints from destruction and
significantly reduced paw swelling by inhibiting cytokine and collagenase
expression. Furthermore, JNK2 deficient mice were partially protected from
joint destruction, but showed little effect on paw swelling and
inflammation in the passive collagen-induced arthritis model. These studies
indicate that JNK2 is functionally redundant with JNKl in regard to their
roles in matrix degradation, inflammation and paw swelling. Therefore,
combined inhibition of both JNKl and JNK2 activities is required for
effective therapy for RA (Z. Han et al., Arthritis Rheum. (2002)
46:818-23). Asthma is a chronic inflammatory disease of airways,
characterized by the presence of a cellular inflammatory process and by
bronchial hyper-responsiveness associated with structural changes of the
airways (B. Bradley et al., J. Allergy Clin. Immunol. (1991) 88:661-74).
This disorder has been shown to be driven by many cell types in the
airways, including T lymphocytes, eosinophils, mast cells, neutrophils and
epithelial cells (J. Bousquet et al., Am. J. Respir. Crit. Care Med. (2000)
161:1720-45). JNKs have emerged as promising therapeutic targets for asthma
based upon the recent proof-of-concept studies in the cellular and animal
models of asthma using selective JNK inhibitors (K. Blease et al., Expert
Opin. Emerg. Drugs (2003) 8:7 1-81). It was shown that JNK inhibitors
significantly blocked RANTES production in activated human airway smooth
cells (K. Kujime et al., J. Immunol. (2000) 164:3222-28). More importantly,
the JNK inhibitorsshowed good efficacy in chronic rat and mouse models for
their abilities to reduce cellular infiltration, inflammation,
hyper-responsiveness, smooth muscle proliferation, and IgE 



production (P. Nath et al, Eur. J. Pharmacol. (2005) 506:273-83; P. Eynott
et al, Br. J. Pharmacol. (2003) 140:1373-80). These observations suggest
important roles of JNKs in the allergic inflammation, airway remodeling
process associated with hyperresponsiveness. Therefore, blockade of JNK
activity is expected to be beneficial for the treatment of asthma. Type 2
diabetes is the most serious and prevalent metabolic disease characterized
by insulin resistance and insulin secretion impairment as a result of
chronic low-level inflammation and abnormal lipid metabolism associated
with oxidative stress. It has been reported that JNK activity is abnormally
elevated in various diabetic target tissues under obese and diabetic
conditions (J. Hirosumi et al., Nature (2002) 420:333-36; H. Kaneto,
Expert. Opin. Ther. Targets (2005) 9:581-92). Activation of the JNK pathway
by pro-inflammatory cytokines and oxidative stresses negatively regulates
insulin signaling via phosphorylation of insulin receptor substrate- 1
(IRS-I) at Ser307 , therefore contributes to insulin resistance and glucose
tolerance (J. Hirosumi et al., Nature (2002) supra; Y. Lee et al., J. Biol.
Chem. (2003) 278:2896-902; Y. Nakatani et al., J. Biol. Chem. (2004)
279:45803-09). Compelling genetic evidence came from elegant animal model
studies using jnk mice crossed with either genetic (ob/ob) obese mice or
dietary obese mice. Loss OfJNKl(JNKl 7 ), but not JNK2 functions (jnk2 ),
protected obese mice from body gains, increased steady-state levels of
blood glucose, and decreased plasma insulin levels (J. Hirosumi et al.,
Nature (2002) supra). Furthermore, the beneficial effects were observed in
a genetic diabetic model (db/db mice) by administration of either a small
molecule JNK inhibitor, CC105 (B. Bennett et al., Curr. Opin. Pharmacol.
(2003) 3:420-25) or a JNK inhibitory peptide I(JIP) derived from the JNK
binding domain of the JNK-interacting protein- 1(JIP-I) (H. Kaneto et al.,
Nat. Med. (2004) 10:1 128-32), including significant lower blood glucose
and higher plasma insulin levels. More interestingly, another recent report
(A. Jaeschke et al., Proc. Natl. Acad. ScL USA. (2005) 102:6931-35)
revealed that JNK2 plays an important role in type 1 diabetes caused by
autoimmune destruction of insulin -producing b cells. Non-obese diabetic
mice deficient in JNK2 expression showed reduced destructive insulitis and
less disease progression to diabetes, probably due to biased polarization
toward the Th2- A - phenotype. Taken together, these studies demonstrated
the utility of JNK inhibitors in the treatment of obesity/type 2 diabetes. 



Neurodegenerative diseases, such as Alzheimer's (AD), Parkinson's (PD) and
stroke are characterized by synaptic loss, neuronal atrophy and death. The
JNK pathway leading to c- Jun activation has been shown to play a causal
role in apoptosis of isolated primary embryonic neurons and multiple
neuronal cell lines upon induction of a variety of stimuli (D.
Bozyczko-Coyne et al, Curr. Drug Targets CNS Neurol. Disord. (2002)
1:31-49). Over-activation of JNK was observed in human brains from AD
patients (J. Pei et al., J. Alzheimers Dis. (2001) 3:41-48) or rodent brain
sections derived from animal models of neurodegenerative diseases (M.
Saporito et al., J. Neurochem. (2000) 75:1200-08). For example, increased
phospho-JNKs were detected in the post-mortem brains from the AD patients.
Administration of JNK inhibitory peptide (JIP-I peptide) in the rodent
model of AD induced by b-amyloid peptide administration prevented the
impairment of synaptic plasticity. In the animal models of PD (MPTP model),
elevated phospho-MKK4 and phospho-JNKs were observed concomitantly with the
neuronal cell death. Adenoviral gene transfer of JNK inhibitory peptide
(JIP-I peptide) into striatum of mice attenuated behavioral impairment by
inhibiting MPTP-mediated JNK, c-Jun and caspase activation, therefore
blocking neuronal cell death in the substantia nigra (X. Xia et al., Proc.
Natl. Acad. ScL USA. (2001) 98:10433-38). In addition, in the animal model
of ischemic stroke induced by glutamate excitotoxicity, mice deficient in
JNK3, but not JNKl or JNK2, were resistant to kainic acid (glutamate
receptor agonist)-mediated seizure or neuronal death (D. D.Yang et al.,
Nature (1997) 389:865-70). These data suggest JNK3 was mainly responsible
for glutamate excitotoxicity, an important component in ischemic
conditions. Taken together, the data suggests that JNKs are an attractive
target for multiple CNS diseases associated with neuronal cell death.
Uncontrolled cellular growth, proliferation and migration along with
de-regulated angiogenesis lead to the formation of malignant tumors. The
JNK signal transduction pathway may not act exclusively in apoptosis,
sustained JNK activation leading to API activation has recently been
implicated to contribute to the cellular survival of specific cancer types
such as glial tumors and BCL-ABL transformed B lymphoblasts (M. Antonyak et
al., Oncogene (2002) 21:5038-46; P. Hess et al., Nat. Genet. (2002)
32:201-05). In the case of glial tumors, enhanced JNK/AP1 activity was seen
in most of the primary brain tumor samples. For the transformed B
lymphoblasts, BCL-ABL was shown 



to activate the JNK pathway which in turn up-regulated expression of
anti-apoptotic bcl-2 gene. Interestingly, the multi-drug resistance and
hyper-proliferation seen in treatmentrefractory AML patients has been
causally linked to the sustained JNK activity present in these AML samples
(L. Cripe et al, Leukemia (2002) 16:799-812). Activation of JNK in leukemic
cells resulted in induced expression of efflux pumps such as mdrl and MRPl
responsible for multidrug resistance. Also, genes with a survival benefit
in response to oxidative stress including glutathione-S-transferase p and
g-glutamyl cysteine synthase were also upregulated by the activated JNK
pathway. Acute Renal Failure (ARF) is an abrupt and sustained decrease in
renal function associated with renal ischemia or nephrotoxic insult. ARF
can be induced by multiple causes (including trauma and sepsis), and is the
cause of significant morbidity and mortality. In vitro evidence suggests
that JNK activation plays a critical role in alterations in kidney
mesangial cell function associated with glomerular disease, and activation
of kidney JNK in vivo has been reported in both ischemic and nephrotoxic
animal models of ARF (Grande and Lopez-Novoa, Curr. Med. Chem. (2008)
14:2054-70). JNK inhibitors have been shown to ameliorate kidney damage in
renal ischemia/ reperfusion (Wang et al., Life Sci. (2007) 80:2067-75) and
nephrotoxic (Cisplatin or anti-glomerular basement membrane induced) models
(Francescato et al., Nephrol. Dial. Transplant. (2007) 22:2 138-48; Flanc
et al., Kidney Intl. (2007) 72:698-708). JNK therefore presents as a novel
therapeutic target for the treatment and/or prevention of ARF. Accordingly,
JNK modulators are useful in treating a variety of diseases and/or
conditions. One aspect of the invention provides a compound of formula I
:wherein R1 is H, -OH, -OR, or hydroxy-lower alkyl, where R is lower alkyl,
benzyl, aryllower alkyl, or methylsufonyl-lower alkyl; R2 is -OH, -NH 2,
-SO 2R4, -NHSO 2R4, -CO 2R5, , where R3 is H, lower acyl, or an amino acid;
R4 is lower alkyl, -NH 2, lower alkyl-amino, or di(lower alkyl)amino; R5 is
H or lower alkyl; or a pharmaceutically acceptable salt thereof. The
invention also provides pharmaceutical compositions, methods of using, and
methods of preparing the aforementioned compounds. Compounds and
compositions of the invention are useful in the treatment and/or prevention
of a c-Jun N-terminal kinase mediated disorder, such as autoimmune
disorders, 



inflammatory disorders, metabolic disorders, neurological diseases, pain,
and cancer. In some embodiments, compounds and compositions of the
invention are useful in treating and/or preventing rheumatoid arthritis,
asthma, type II diabetes, acute renal failure, Alzheimer's disease,
Parkinson's disease and/or stroke. Definitions Unless otherwise stated, the
following terms used in this Application, including the specification and
claims, have the definitions given below. It must be noted that, as used in
the specification and the appended claims, the singular forms "a", "an,"
and "the" include plural referents unless the context clearly dictates
otherwise. "Alkyl" means the monovalent linear or branched saturated
hydrocarbon moiety, consisting solely of carbon and hydrogen atoms, having
from one to twelve carbon atoms. "Lower alkyl" refers to an alkyl group of
one to six carbon atoms, i.e. Ci-C alkyl. Examples ofalkyl groups include,
but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert -butyl, pentyl, n-hexyl, octyl, dodecyl, and the like.
"Branched alkyl" refers to an alkyl moiety having at least one branch, for
example, isopropyl, isobutyl, tert-butyl, and the like. Similarly, "lower
alkoxy" refers to a moiety of the form -OR, and "acyl" refers to a moiety
of the form -C(O)R, where R is lower alkyl. "Alkylene" means a linear
saturated divalent hydrocarbon moiety of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene,
2-methylpropylene, butylene, pentylene, and the like. "Alkylene dioxy"
means a divalent moiety of the formula -O-R-O-, where R is alkylene as
defined herein. "Aryl" means a monovalent cyclic aromatic hydrocarbon
moiety consisting of a mono-, bior tricyclic aromatic ring. The aryl group
can be optionally substituted as defined herein. Examples of aryl moieties
include, but are not limited to, optionally substituted phenyl, naphthyl,
phenanthryl, fiuorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl,
biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl,
benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, and the like, including 



partially hydrogenated derivatives thereof. "Heteroaryl" means a monocyclic
moiety of 5 to 7 ring atoms having one, two, or three ring heteroatoms
selected from N, O, or S, the remaining ring atoms being C. The heteroaryl
ring may be optionally substituted as defined herein. Examples of
heteroaryl moieties include, without limitation, optionally substituted
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, thiophenyl, furanyl, pyranyl, pyridinyl,
pyrrolyl, pyrazolyl, pyrimidyl, pyridazinyl, and the like, including
partially hydrogenated derivatives thereof. The terms "halo," "halogen,"
and "halide" are used interchangeably herein and refer to a substituent
fiuoro, chloro, bromo, or iodo. The term oxo refers to a double-bonded
oxygen, i.e., =0. The term "ketal" as used herein refers to a ketone
derivative, wherein twoalkoxy groups are bound to the same carbon atom, or
both ends of a group of the formula - O-(lower alkyl)-O- are bound to a
single carbon atom. The term "amino acid" as used herein refers to an
organic moiety having both an amine group and a carboxylic acid group.
Exemplary amino acids include alanine, b-alanine, cysteine, aspartic acid,
glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan, and tyrosine. "Optionally substituted" means
that the referenced radical can be substituted independently with one or
more substituents, preferably one to four, and more preferably, one to
three substituents as set forth. For example, "cycloalkyl optionally
substituted with OH" would include all cycloalkyl radicals within the
definition thereof, unsubstituted or substituted with one or more hydroxy
groups. Exemplary groups meeting that description include, without
limitation, cyclobutyl, cyclohexyl, cyclopentyl, cyclopropyl,
2-hydroxycyclobutyl, hydroxycyclopropyl, 3,4-dihydroxycyclohexyl,
3-hydroxycyclopentyl, and the like. "Leaving group" means a group with the
meaning conventionally associated with it in synthetic organic chemistry,
i.e., an atom or group displaceable under substitution reaction conditions.
Examples of leaving groups include, but are not limited to, halogen,
alkane- or arylenesulfonyloxy, such as methanesulfonyloxy,
ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy, tosyloxy, and
thienyloxy, dihalophosphinoyloxy, optionally substituted benzyloxy,
isopropyloxy, acyloxy, and the like. 



"Disease" and "Disease state" means any disease, condition, symptom,
disorder or indication. "Inert organic solvent" or "inert solvent" means
the solvent is inert under the conditions of the reaction being described
in conjunction therewith, including for example, benzene, toluene,
acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene
chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate,
acetone, methyl ethyl ketone, methanol, ethanol, propanol, isopropanol,
tert-bntanol, dioxane, pyridine, and the like. Unless specified to the
contrary, the solvents used in the reactions of the present invention are
inert solvents."Pharmaceutically acceptable" means that which is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic,
and neither biologically nor otherwise undesirable and includes that which
is acceptable for veterinary as well as human pharmaceutical use.
"Pharmaceutically acceptable salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the
desired pharmacological activity of the parent compound. Such salts
include: acid addition salts formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as acetic acid,
benzenesulfonic acid, benzoic, camphorsulfonic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid,
glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic
acid, mandelic acid, methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid,
tartaric acid, p-toluenesulfonic acid, trimethylacetic acid, and the like;
or salts formed when an acidic proton present in the parent compound either
is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth
ion, or an aluminum ion; or coordinates with an organic or inorganic base.
Acceptable organic bases include diethanolamine, ethanolamine,
N-methylglucamine, triethanolamine, tromethamine, and the like. Acceptable
inorganic bases include aluminum hydroxide, calcium hydroxide, potassium
hydroxide, sodium carbonate, sodium 



hydroxide, and the like. The preferred pharmaceutically acceptable salts
are the salts formed from acetic acid, hydrochloric acid, sulfuric acid,
methanesulfonic acid, maleic acid, phosphoric acid, tartaric acid, citric
acid, sodium, potassium, calcium, zinc, and magnesium. "Protective group"
or "protecting group" indicate a chemical group which selectively blocks
one reactive site in a multifunctional compound such that a chemical
reaction can be carried out selectively at another unprotected reactive
site in the meaning conventionally associated with it in synthetic
chemistry. Certain processes of this invention rely upon theprotective
groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms "amino-protecting group" and "nitrogen
protecting group" are used interchangeably herein and refer to those
organic groups intended to protect the nitrogen atom against undesirable
reactions during synthetic procedures. Exemplary nitrogen protecting groups
include, but are not limited to, trifluoroacetyl, acetamido, benzyl (Bn),
benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl,
pnitrobenzyloxycarbonyl, fert-butoxycarbonyl (BOC), and the like. Skilled
persons will know how to choose a group for the ease of removal and for the
ability to withstand the following reactions. "Subject" means mammals and
non-mammals. Mammals means any member of the mammalia class including, but
not limited to, humans; non-human primates such as chimpanzees and other
apes and monkey species; farm animals such as cattle, horses, sheep, goats,
and swine; domestic animals such as rabbits, dogs, and cats; laboratory
animals including rodents, such as rats, mice, and guinea pigs; and the
like. Examples of nonmammals include, but are not limited to, birds, and
the like. The term "subject" does not denote a particular age or sex.
"Therapeutically effective amount" means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to
effect such treatment for the disease state. The "therapeutically effective
amount" will vary depending on the compound, disease state being treated,
the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgment of the
attending medical or veterinary practitioner, and other factors. The terms
"those defined above" and "those defined herein" when referring to a
variable 



incorporates by reference the broad definition of the variable as well as
preferred, more preferred and most preferred definitions, if any.
"Treating" or "treatment" of a disease state includes: (i) preventing the
disease state, i.e. causing the clinical symptoms of the disease state not
to develop in a subject that may be exposed to or predisposed to the
disease state, but does not yet experience or display symptoms of the
disease state.(ii) inhibiting the disease state, i.e., arresting the
development of the disease state or its clinical symptoms, or (iii)
relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms. The terms
"treating", "contacting" and "reacting" when referring to a chemical
reaction means adding or mixing two or more reagents under appropriate
conditions to produce the indicated and/or the desired product. It should
be appreciated that the reaction which produces the indicated and/or the
desired product may not necessarily result directly from the combination of
two reagents which were initially added, i.e., there may be one or more
intermediates which are produced in the mixture which ultimately leads to
the formation of the indicated and/or the desired product. The term
"anaerobic atmosphere" as used herein refers to an atmosphere that
generally excludes oxygen. A reaction conducted under an anaerobic
atmosphere may be conducted by, for example, bubbling nitrogen or argon (or
another inert gas) through the reaction mixture, and preferably also
degassing the reactants. The term "elevated pH" refers to a reaction
mixture having a moderately strong base present, such as, for example, Na
CO , whether the reaction mixture is entirely aqueous or not. The term
"elevated temperature" as used herein refers to reaction temperatures in
excess of 700C, typically in excess of 1050C. Compounds of Formula I are
useful for, without limitation, the treatment of inflammation and/or pain
in a subject. Compounds of the invention can be used to treat pain and
inflammation caused by arthritis, including without limitation, rheumatoid
arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic
lupus erythematosus and juvenile arthritis, osteoarthritis, gouty arthritis
and other arthritic conditions. Such compounds are also useful for the
treatment of pulmonary disorders or lung inflammation, including adult
respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis,
and 



chronic pulmonary inflammatory disease. The compounds are also useful for
the treatment of inflammation caused by viral and bacterial infections,
including sepsis, septic shock, gram negative sepsis, malaria, meningitis,
cachexia secondary to infection or malignancy, pneumonia, and herpes virus.
"Pain" means the more or less localized sensation of discomfort, distress,
or agony, resulting from the stimulation of specialized nerve endings.
There are many types of pain,including, without limitation, lightning
pains, phantom pains, shooting pains, acute pain, inflammatory pain,
neuropathic pain, complex regional pain, neuralgia, neuropathy, and the
like {Dorland's Illustrated Medical Dictionary, 28th Edition, W. B.
Saunders Company, Philadelphia, PA). The goal of treatment of pain is to
reduce the degree of severity of pain perceived by a treatment subject.
"Neuropathic pain" means the pain resulting from functional disturbances
and /or pathological changes as well as noninflammatory lesions in the
peripheral nervous system. Examples of neuropathic pain include, but are
not limited to, thermal or mechanical hyperalgesia, thermal or mechanical
allodynia, diabetic pain, entrapment pain, and the like. Nomenclature and
Structures In general, the nomenclature used in this Application is based
on AUTONOM(tm) v.4.0, a Beilstein Institute computerized system for the
generation of IUPAC systematic nomenclature. Chemical structures shown
herein were prepared using ISIS(r) version 2.2. Any open valency appearing
on a carbon, oxygen or nitrogen atom in the structures herein indicates the
presence of a hydrogen atom. Whenever a chiral carbon is present in a
chemical structure, it is intended that all stereoisomers associated with
that chiral carbon are encompassed by the structure. All patents and
publications identified herein are incorporated herein by reference in
their entirety. General Method One aspect of the invention provides a
compound of formula I : (I)wherein R1 is H, -OH, -OR, or hydroxy-lower
alkyl, where R is lower alkyl, benzyl, aryllower alkyl, or
methylsufonyl-lower alkyl; R3 is H, lower acyl, or an amino acid; R4 is
lower alkyl, -NH 2, lower alkyl-amino, or di(lower alkyl)amino;R, 5 is H or
lower alkyl; or a pharmaceutically acceptable salt thereof. 



In some embodiments, the invention provides a compound of formula I : (I)
wherein R1 is H, -OH, -OR, or hydroxy-lower alkyl, where R is lower alkyl,
benzyl, aryllower alkyl, or methylsufonyl-lower alkyl; R2 is -OH, -NH 2,
-SO 2R4, -NHSO 2R4, -CO 2R5, or / N- ' , where R3 is H, lower acyl, or an
amino acid; R4 is lower alkyl, -NH 2, lower alkyl-amino, or di(lower
alkyl)amino; R5 is H or lower alkyl; or a pharmaceutically acceptable salt
thereof. In some embodiments, R2 is -NHSO 2CH . In some of these
embodiments, R1 is H, benzyloxy, or2-hydroxyprop-2-yl. In some embodiments,
R2 is 4-hydroxy-piperidin-l-yl-carbonyl. In some of these embodiments, R1
is H, 3-methanesulfonylpropoxy, benzyloxy, or 2-hydroxyprop-2-yl. In some
embodiments, R2 is -NHSO 2N(CHs)2. In some of these embodiments, R1 is
benzyloxy, or2-hydroxyprop-2-yl. In some embodiments, R2 is -OH. In some of
these embodiments, R1 is H, benzyloxy, or 2- hydroxyprop-2-yl.In some
embodiments, R2 is CO R5. In some of these embodiments, R5 is lower alkyl.
In some of these embodiments, R5 is ethyl. In some of these embodiments, R1
is H or benzyloxy. Another aspect of the invention is a method for treating
inflammation, comprising administering an effective amount of a compound of
the invention to a subject in need thereof. Another aspect of the invention
is a pharmaceutical composition, comprising a compound of the invention and
a pharmaceutically acceptable excipient. It should be appreciated that
combinations of the different groups described herein may form other
embodiments. In this manner, a variety of different compounds are embodied
within the present invention. Representative compounds of the invention are
shown in Table 1 below. Table 1. Representative com ounds of Formula
I.ISOXAZOLE / O-PYRIDINE DERIVATIVES WITH ETHYL AND ETHENYL LINKER The
present invention is concerned with isoxazole-pyridine derivatives having
affinity and selectivity for GABA A a5 receptor, their manufacture,
pharmaceutical compositions containing them and their use as medicaments. 



In particular, the present invention is concerned with isoxazole-pyridine
derivatives of formula I wherein R1, R2 , R3 and L are as described below
and in the claims. Receptors for the major inhibitory neurotransmitter,
gamma-aminobutyric acid (GABA), are divided into two main classes: (1) GABA
A receptors, which are members of the ligandgated ion channel superfamily
and (2) GABA B receptors, which are members of the G-protein linked
receptor family. The GABA A receptor complex which is a membrane-bound
heteropentameric protein polymer is composed principally of a, b and g
subunits. Presently a total number of 2 1 subunits of the GABA A receptor
have been cloned and sequenced. Three types of subunits (a, b and g) are
required for the construction of recombinant GABA A receptors which most
closely mimic the biochemical, electrophysiological and pharmacological
functions of native GABA A receptors obtained from mammalian brain cells.
There is strong evidence that the benzodiazepine binding site lies between
the a and g subunits. Among the recombinant GABA A receptors, al b2g2
mimics many effects of the classical type-I BzR subtypes, whereas a2b2g2,
a3b2g2 and a5b2g2 ion channels are termed type-II BzR. It has been shown by
McNamara and Skelton in Psychobiology, 1993, 21:101-108 that the
benzodiazepine receptor inverse agonist b-CCM enhance spatial learning in
the Morriswatermaze. However, b-CCM and other conventional benzodiazepine
receptor inverse agonists are proconvulsant or convulsant which prevents
their use as cognition enhancing agents in humans. In addition, these
compounds are non-selective within the GABA A receptor subunits, whereas a
GABA A a5 receptor partial or full inverse agonist which is relatively free
of activity at GABA A al and/or a2 and/or a3 receptor binding sites can be
used to provide a medicament which is useful for enhancing cognition with
reduced or without proconvulsant activity. It is also possible to use GABA
A a5 inverse agonists which are not free of activity at GABA A al and/or a2
and/or a3 receptor binding sites but which are functionally selective for
a5 containing subunits. However, inverse agonists which are selective for
GABA A a5 subunits and are relatively free of activity at GABA A al , a2
and a3 receptor binding sites are preferred. Literature has been published
to establish the link between GABA A a5 subunits and the treatment of
various diseases of the Central Nervous System, like Neuroscience Letts.,
2005, 381, 108-13, Neuropsychobiology, 2001, 43(3), 141-44, Amer. J . Med.
Genetics, 2004, 131B, 51-9, Autism 2007, 11(2): 135-47, Investigacion
Clinica, 2007, 48, 529-41, Nature Neuroscience, 



2007, 10, 4 11-13, Neuroscience Letts., 2008, 433, 22-7 and Cell 2008, 135,
549-60. The compounds of present invention are preferably inverse agonists
of GABA A a5. Objects of the present invention are compounds of formula I
and their pharmaceutically acceptable salts and esters, the preparation of
the above mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above mentioned compounds in the
treatment or prevention of diseases related to the GABA A a5 receptor. The
compounds of present invention and their pharmaceutically acceptable salts
and esters can be used, alone or in combination with other drugs, as
cognitive enhancers or for the treatment or prevention of acute and/or
chronic neurological disorders, cognitive disorders, Alzheimer's disease,
memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down
syndrome, neurofibromatosis type I, sleep disorders, disorders of circadian
rhythms, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
psychotic disorders, substance-induced psychotic disorder, anxiety
disorders, generalized anxiety disorder, panic disorder, delusional
disorder, obsessive/compulsive disorders, acute stress disorder, drug
addictions, movement disorders, Parkinson's disease, restless leg syndrome,
cognition deficiency disorders, multi-infarct dementia, mood disorders,
depression, neuropsychiatric conditions, psychosis, attentiondeficit/
hyperactivity disorder, neuropathic pain, stroke and attentional
disorders.The following definitions of the general terms used in the
present description apply irrespective of whether the terms in question
appear alone or in combination. The term "substituted", unless specifically
defined otherwise, means that the specified group or moiety can bear 1, 2,
3, 4, 5 or 6 substituents. Where any group may carry multiple substituents
and a variety of possible substituents is provided, the substituents are
independently selected and need not to be the same. The term
"unsubstituted" means that the specified group bears no substituents. The
term "optionally substituted" means that the specified group is
unsubstituted or substituted by one or more substituents, independently
chosen from the group of possible substituents. When indicating the number
of substituents, the term "one or more" means from one substituent to the
highest possible number of substitution, i.e. replacement of one hydrogen
up to replacement of all hydrogens by substituents. 1, 2, 3, 4 or 5
substituents are preferred, unless specifically defined otherwise.
Particularly preferred are 1, 2, 3 or 4 substituents. 



The term "alkyl", alone or in combination with other groups, refers to a
branched or straight-chain monovalent saturated aliphatic hydrocarbon
radical of one to twenty carbon atoms, preferably one to sixteen carbon
atoms, more preferably one to ten carbon atoms. Lower-alkyl groups as
described below also are preferred alkyl groups. As used herein, the term
"lower-alkyl" denotes a saturated straight- or branched-chain group
containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, nbutyl, isobutyl, sec-butyl, tert-butyl and the like. Preferred
lower-alkyl groups are n-butyl, isopropyl and methyl. The term
"hydroxy-lower-alkyl" denotes a lower-alkyl group as defined above wherein
at least one of the hydrogen atoms of the alkyl group is replaced by a
hydroxy group. Examples of hydroxy-lower-alkyl include but are not limited
to methyl, ethyl, propyl, isopropyl, isobutyl, secbutyl, tert-butyl, pentyl
or n-hexyl substituted by one or more hydroxy group(s), in particular with
one, two or three hydroxy groups, preferably with one or two hydroxy group,
as well as those groups specifically illustrated by the examples herein
below. Among the preferred hydroxy-lower-alkyl groups are 2-hydroxy-ethyl,
2-hydroxy-l -methyl-ethyl, 2-hydroxy-lhydroxymethyl- ethyl,
2-hydroxy-2-methyl-propyl. The term "cyano-lower-alkyl" denotes a
lower-alkyl group as defined above wherein at least one of the hydrogen
atoms of the alkyl group is replaced by a cyano group. Examples of
cyano-lower-alkyl include but are not limited to methyl, ethyl, propyl,
isopropyl, isobutyl, secbutyl, tert-butyl, pentyl or n-hexyl substituted by
one or more cyano group(s), preferably by one, two or three, and more
preferably by one cyano group, as well as those groups
specificallyillustrated by the examples herein below. Examples of
cyano-lower-alkyl groups are e.g. C(CN)H2, C(CN)2H, C(CN)H2CH2,
C(CN)H2(CH2)2 and (C(CN)H2)2CH. The term "fluoro-lower-alkyl" refers to
lower-alkyl groups which are mono- or multiply substituted with fluorine.
Examples of fluoro-lower-alkyl groups are e.g. CFH2, CF2H, CF3, CF3CH2,
CF3(CH2)2, (CF3)2CH and CF2H-CF2. The term "lower-alkoxy" denotes a group
-O-R wherein R is lower-alkyl as defined above. The term
"fluoro-lower-alkoxy" refers to the group -O-R', wherein R' is
fluoro-loweralkyl as defined above. Examples of fluoro-lower-alkoxy groups
are e.g. CFH2-O, CF2H-O, CF3- O, CF3CH2-O, CF3(CH2)2-O, (CF3)2CH-O, and
CF2H-CF2-O. The term "cycloalkyl" refers to a monovalent saturated cyclic
hydrocarbon radical of 3 to 7 



ring carbon atoms, preferably 3 to 6 carbon atoms, such as cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl. The term "heterocyclyl" refers to a
monovalent 3 to 7 membered saturated monocyclic ring containing one, two or
three ring heteroatoms selected from N, O or S. One or two ring heteroatoms
are preferred. Preferred are 4 to 6 membered heterocyclyl or 5 to 6
membered heterocyclyl, each containing one or two ring heteroatoms selected
from N, O or S. Examples for heterocyclyl moieties are tetrahydro-furanyl,
tetrahydro-pyranyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,
piperidinyl, or piperazinyl. Among the preferred heterocyclyls are
tetrahydrofuran- 3-yl, tetrahydro-pyran-4-yl. Heterocyclyl can optionally
be substituted as described for aryl. The term "aryl" refers to a
monovalent aromatic carbocyclic ring system, preferably to phenyl or
naphthyl, and more preferably to phenyl. Aryl can optionally be substituted
as described herein. Compounds of formula I can form pharmaceutically
acceptable acid addition salts. Examples of such pharmaceutically
acceptable salts are salts of compounds of formula I with physiologically
compatible mineral acids, such as hydrochloric acid, sulphuric acid,
sulphurous acid or phosphoric acid; or with organic acids, such as
methanesulphonic acid, ptoluenesulphonic acid, acetic acid, lactic acid,
trifluoro acetic acid, citric acid, fumaric acid, maleic acid, tartaric
acid, succinic acid or salicylic acid. The term "pharmaceutically
acceptable salts" refers to such salts. Compounds of formula I which
comprise an acidic group, such as e.g. a COOH group, can further form salts
with bases. Examples of such salts are alkaline, earthalkaline and ammonium
salts such as e.g. Na-, K-, Ca- and trimethylammoniumsalt. The term
"pharmaceutically acceptable salts" also refers to such salts.The term
"pharmaceutically acceptable esters" embraces derivatives of the compounds
of formula I, in which a carboxy group has been converted to an ester.
Lower-alkyl, hydroxy-loweralkyl, lower-alkoxy-lower-alkyl,
amino-lower-alkyl, mono- or di-lower-alkyl-amino-lower-alkyl,
morpholino-lower-alkyl, pyrrolidino-lower-alkyl, piperidino-lower-alkyl,
piperazino-lower-alkyl, lower-alkyl-piperazino-lower-alkyl and
aryl-lower-alkyl esters are examples of suitable esters. The methyl, ethyl,
propyl, butyl and benzyl esters are preferred esters. The term
"pharmaceutically acceptable esters" furthermore embraces compounds of
formula I in which hydroxy groups have been converted to the corresponding
esters with inorganic or organic acids 



such as, nitric acid, sulphuric acid, phosphoric acid, citric acid, formic
acid, maleic acid, acetic acid, succinic acid, tartaric acid,
methanesulphonic acid, p-toluenesulphonic acid and the like, which are non
toxic to living organisms.In detail, the present invention relates to
compounds of the general formula I wherein L is -CH2-CH2- or -CH=CH-; R1 is
lower-alkyl or aryl, wherein lower-alkyl can optionally be substituted with
1- 4 substituents independently selected from the group consisting of
fluoro, cyano, hydroxy, lower-alkoxy and fluorolower- alkoxy; and wherein
aryl can optionally be substituted with 1-4 substituents independently
selected from the group consisting of halogen, cyano, hydroxy, lower-alkyl,
fluoro-lower-alkyl, cyano-lower-alkyl, hydroxy-lower-alkyl,
lower-alkyl-C(O)OH, lower-alkyl-C(O)O-loweralkyl, lower-alkyl-CO-NH 2,
lower-alkyl-CO-N(H,lower-alkyl), lower-alkyl-CO-N(loweralkyl) 2,
lower-alkyl-N(H,lower-alkyl), lower-alkyl-N(lower-alkyl) 2,
lower-alkoxy-loweralkyl, CO-lower-alkyl, COOH, COO-lower-alkyl, CONH2,
CON(H,lower-alkyl), CON(Iower-alkyl)2, NH2, N(H, lower-alkyl),
N(lower-alkyl) 2, lower-alkoxy, fluoro-loweralkoxy, SO2-lower-alkyl,
SO2-NH2, SO2-N(H,lower-alkyl), SO2-N(lower-alkyl) 2, cycloalkyl, phenyloxy
and phenyl; R2 is lower-alkyl which can optionally be substituted with 1- 4
substituents independently selected from the group consisting of fluoro,
cyano, hydroxy, lower-alkoxy and fluorolower- alkoxy; R3 is -0-R 4 or
N(R5,R6); R4 is hydrogen or lower-alkyl; R5 is hydrogen or lower-alkyl;R6
is lower-alkyl, hydroxy-lower-alkyl or heterocyclyl, or wherein R5 and R6
are bound together and with the Nitrogen atom to which they are attached
form a heterocyclyl; and pharmaceutically acceptable salts and esters
thereof. Compounds of formula I are individually preferred and
pharmaceutically acceptable salts thereof are individually preferred and
pharmaceutically acceptable esters thereof are individually preferred, with
the compounds of formula I being particularly preferred. 



The compounds of formula I can have one or more asymmetric Carbon atoms and
can exist in the form of optically pure enantiomers, mixtures of
enantiomers such as, for example, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers, diastereoisomeric racemates
or mixtures of diastereoisomeric racemates. The optically active forms can
be obtained for example by resolution of the racemate, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral
adsorbens or eluant). The invention embraces all of these forms. Further,
it is to be understood that every embodiment relating to a specific residue
R1 to R6 as disclosed herein may be combined with any other embodiment
relating to another residue R1 to R6 as disclosed herein. In certain
embodiments of the compound of formula I, L is preferably -CH=CH-. In
certain embodiments of the compound of formula I, R1 is aryl or
lower-alkyl, preferably lower-alkyl. Even more preferred compounds of the
present invention are those, wherein R1 is nbutyl. In certain embodiments
of the compound of formula I, R2 is lower-alkyl, preferably methyl. In
certain embodiments of the compound of formula I, R3 is preferably N(R5,R6)
. In certain embodiments of the compound of formula I, R4 is preferably
hydrogen or methyl. In certain embodiments of the compound of formula I, R5
is preferably hydrogen. In certain embodiments of the compound of formula
I, R6 is lower-alkyl, hydroxy-loweralkyl or heterocyclyl, preferably
hydroxy-lower-alkyl or heterocyclyl. Even more preferred compounds of the
present invention are those, wherein R6 is 2-hydroxy-l -methyl-ethyl or
tetrahydro-furan-3-yl.In particular, preferred compounds are the compounds
of formula I described in the examples as individual compounds as well as
pharmaceutically acceptable salts as well as pharmaceutically acceptable
esters thereof. Furthermore, the substituents as found in the specific
examples described below, individually constitute separate preferred
embodiments of the present invention. Particularly preferred compounds of
formula I of present invention are those selected from the group consisting
of: 6-[(E)-2-(5-Methyl-3 -phenyl- isoxazol-4-yl)-vinyl] -nicotinic acid
methyl ester, N-Isopropyl-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]
-nicotinamide, 6-[(E)-2-(5 -Methyl-3 -phenyl- isoxazo l-4-yl)-vinyl]
-N-(tetrahydro-pyran-4-yl)-nicotinamide, 



N-(2-Hydroxy-ethyl)-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicot
inamide, N-(2-Hydroxy-l-methyl-ethyl)-6-[(E)-2-(5 -methyl-3 -phenyl-
isoxazo 1-4-yl)-vinyl] -nicotinamide, 6-[(E)-2-(5 -Methyl-3 -phenyl-
isoxazo l-4-yl)-vinyl] -nicotinic acid, 6-[(E)-2-(3-Butyl-5 -methyl-
isoxazo 1-4-yl)-vinyl] -nicotinic acid methyl ester, 6-[(E)-2-(3-Butyl-5
-methyl- isoxazo 1-4-yl)-vinyl] -N-isopropyl-nicotinamide, 6-[(E)-2-(3
-Butyl-5 -methyl- isoxazo 1-4-yl)-vinyl] -N-(tetrahydro-furan-3
-yl)-nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl- isoxazo 1-4-yl)-vinyl]
-N-(2-hydroxy- 1-methyl-ethyl)-nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl-
isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy-2-methyl-propyl)-nicotinamide,
6-[(E)-2-(3 -Butyl-5 -methyl- isoxazo 1-4-yl)-vinyl]
-N-(tetrahydro-pyran-4-yl)-nicotinamide, 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-((R)-2-hydroxy- 1-methyl-ethyl)-
nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl]
-N-((S)-2-hydroxy-l-methyl-ethyl)- nicotinamide 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy- 1-hydro xymethyl-ethyl)-
nicotinamide, N-Isopropyl-6-[2-(5 -methyl-3 -phenyl- isoxazo l-4-yl)-ethyl]
-nicotinamide, 6-[2-(3-Butyl-5 -methyl-isoxazo l-4-yl)-ethyl]
-N-(2-hydroxy- 1-methyl-ethyl)-nicotinamide, and 6-[2-(3-Butyl-5 -methyl-
isoxazo l-4-yl)-ethyl] -N-(tetrahydro-furan-3 -yl)-nicotinamide, and
pharmaceutically acceptable salts and esters thereof. Even more preferred
compounds of formula I of present invention are those selected from the
group consisting of: 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl]
-N-(tetrahydro-furan-3 -yl)-nicotinamide, and 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy- 1-methyl-ethyl)-nicotinamide,
and pharmaceutically acceptable salts and esters thereof.The compounds of
formula IA and IB, encompassed by compounds of formula I, and their
pharmaceutically acceptable salts and esters can be prepared by a process
comprising the steps of: a) reacting a compound of formula II: with a
compound of formula III: to a compound of formula IA: or b) reacting a
compound of formula IV: 



Vwith a compound of formula III: to a compound of formula IB: or c)
hydrogenation of a compound of formula IA: IAto a compound of formula IB:
wherein R , R. 2 and R are as defined above. The reaction of a compound of
formula II with a compound of formula III can be carried out under
conditions as described in the examples or under conditions well known to
the person skilled in the art. For example, the reaction can be performed
in the presence of a solvent/reagent like acetic anhydride and acetic acid
at elevated temperatures e.g. at 100 to 2000C. The reaction of a compound
of formula IV with a compound of formula V can be carried out under
conditions as described in the examples or under conditions well known to
the person skilled in the art. For example, the reaction can be performed
in a suitable solvent like THF in the presence of a base like butyllithium
at reduced temperatures like -80 to -400C. The present invention also
relates to compounds of formula I as defined above, when prepared by a
process as described above.The present compounds of formula I and their
pharmaceutically acceptable salts and esters can be prepared by a process
comprising the steps of: a) reacting a compound of formula 1 O RAH with
hydroxylamine hydrochloride in a suitable solvent, such as ethanol and
water in the presence of a base, such as aqueous sodium hydroxide to give a
compound of formula 2 : b) reacting the compound of formula 2 with a
chlorinating agent such as Nchlorosuccinimide in a suitable solvent, such
as DMF to give a compound of formula 3 : c) and then reacting the compound
of formula 3 with a compound of formula 4 : to give a compound of formula 5
:d) reacting a compound of formula 5 with a hydrolytic agent such as NaOH
or LiOH in a suitable solvent such as THF, MeOH or EtOH, water to give a
compound of formula 6 : followed by reacting a compound of formula 6 with a
reducing agent, such as lithiumaluminiumhydride or ethylchloroformate in
the presence of sodiumborohydride in a suitable solvent such as THF or
water to give a compound of formula 7 : 



e) reacting a compound of formula 7 with an oxidizing agent such as
manganese dioxide or PCC in a suitable solvent, such as dichloromethane, to
give a compound of formula II: f) reacting a compound of formula 7 with
thionyl chloride in a suitable solvent, such as dichloromethane, to give a
compound of formula IV: g) reacting a compound of formula 8 with a compound
of formula II in the presence of a solvent/reagent such as acetic anhydride
and acetic acid at elevated temperatures such as 120 0C gto give a compound
of formula IA-I : h) reacting a compound of formula 9 with a base, such as
butyllithium at reduced temperatures, such as <- 68 0C in a suitable
solvent such as THF with a compound of formula IV: to give a compound of
formula IB-I In accordance with Scheme 1, compounds of formula I can be
prepared following standard methods.Scheme 1 H2, Pd/C EtOH 1h - on IB-1 IB
on = overnight rt = room temperature DMF = N,N-dimethylformamide DCM =
dichloromethane TBD = l,5,7-Triazabicyclo[4.4.0]dec-5-ene PCC = pyridinium
chlorochromate The corresponding salts with acids can be obtained by
standard methods known to the person skilled in the art, e.g. by dissolving
the compound of formula I in a suitable solvent such as e.g. dioxan or THF
and adding an appropriate amount of the corresponding acid. The products
can usually be isolated by filtration or by chromatography. The conversion
of a compound of formula I into a pharmaceutically acceptable salt with a
base can be carried out by treatment of such a compound with such a base.
One possible method to form such a salt is e.g. by addition of 1/n
equivalents of a basic salt such as e.g. M(OH)n, wherein M = metal or
ammonium cation andn = number of hydroxide anions, to a solution of the
compound in a suitable solvent (e.g. ethanol, ethanol-water mixture,
tetrahydrofuran- water mixture) and to remove the solvent by evaporation 



or lyophilisation. The conversion of compounds of formula I into
pharmaceutically acceptable esters can be carried out e.g. by treatment of
a suitable carboxy group present in the molecule with a suitable alcohol
using e.g. a condensating reagent such as benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), N
Ndicylohexylcarbodiimide (DCC),
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDCI) or
O-(l,2-dihydro-2-oxo-l-pyridyl)-N,N,N,N-tetra-methyluroniumtetrafluoroborat
e (TPTU), or by direct reaction with a suitable alcohol under acidic
conditions, as for example in the presence of a strong mineral acid like
hydrochloric acid, sulfuric acid and the like. Compounds having a hydroxyl
group can be converted to esters with suitable acids by analogous methods.
Insofar as their preparation is not described in the examples, the
compounds of formula I as well as all intermediate products can be prepared
according to analogous methods or according to the methods set forth above.
Starting materials are commercially available, known in the art or can be
prepared by methods known in the art or in analogy thereto. It will be
appreciated that the compounds of general formula I in this invention may
be derivatised at functional groups to provide derivatives which are
capable of conversion back to the parent compound in vivo. As described
above, the novel compounds of the present invention and their
pharmaceutically usable salts and esters possess valuable pharmacological
properties and have been found to be ligands for GABA A a5 receptors. The
compounds of the present invention can therefore be used, either alone or
in combination with other drugs, for the treatment or prevention of
diseases which are modulated by ligands for GABA A receptors containing the
a5 subunit. These diseases include, but are not limited to acute and/or
chronic neurological disorders, cognitive disorders, Alzheimer's disease,
memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down
syndrome, neurofibromatosis type I sleep disorders, disorders of circadian
rhythms, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
psychotic disorders, substanceinduced psychotic disorder, anxiety
disorders, generalized anxiety disorder, panic disorder, delusional
disorder, obsessive/compulsive disorders, acute stress disorder, drug
addictions, 



movement disorders, Parkinson's disease, restless leg syndrome, cognition
deficiency disorders, multi-infarct dementia, mood disorders, depression,
neuropsychiatric conditions, psychosis,attention-defcit/hyperactivity
disorder, neuropathic pain, stroke, attentional disorders and need for
cognition enhancement. The invention therefore also relates to
pharmaceutical compositions comprising a compound as defined above and a
pharmaceutically acceptable carrier and/or adjuvant. The invention likewise
embraces compounds as described above for use as therapeutically active
substances, especially as therapeutically active substances for the
treatment or prevention of diseases which are related to the GABA A a5
receptor, particularly for the treatment or prevention of acute and/or
chronic neurological disorders, cognitive disorders, Alzheimer's disease,
memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down
syndrome, neurofibromatosis type I, sleep disorders, disorders of circadian
rhythms, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
psychotic disorders, substance-induced psychotic disorder, anxiety
disorders, generalized anxiety disorder, panic disorder, delusional
disorder, obsessive/compulsive disorders, acute stress disorder, drug
addictions, movement disorders, Parkinson's disease, restless leg syndrome,
cognition deficiency disorders, multi-infarct dementia, mood disorders,
depression, neuropsychiatric conditions, psychosis, attentiondefcit/
hyperactivity disorder, neuropathic pain, stroke and attentional disorders
or for use as cognitive enhancers. In another preferred embodiment, the
invention relates to a method for the treatment or prevention of diseases
which are related to the GABA A a5 receptor, particularly for the treatment
or prevention of acute and/or chronic neurological disorders, cognitive
disorders, Alzheimer's disease, memory deficits, schizophrenia, positive,
negative and/or cognitive symptoms associated with schizophrenia, bipolar
disorders, autism, Down syndrome, neurofibromatosis type I, sleep
disorders, disorders of circadian rhythms, amyotrophic lateral sclerosis
(ALS), dementia caused by AIDS, psychotic disorders, substance-induced
psychotic disorder, anxiety disorders, generalized anxiety disorder, panic
disorder, delusional disorder, obsessive/compulsive disorders, acute stress
disorder, drug addictions, movement disorders, Parkinson's disease,
restless leg syndrome, cognition deficiency disorders, multi-infarct
dementia, mood disorders, depression, neuropsychiatric conditions,
psychosis, attentiondeficit/ 



hyperactivity disorder, neuropathic pain, stroke and attentional disorders
or for cognition enhancement, which method comprises administering a
compound as defined above to a human being or animal. The invention also
embraces the use of compounds as defined above for the treatment or
prevention of diseases which are related to the GABA A a5 receptor,
particularly for the treatment or prevention of acute and/or chronic
neurological disorders, cognitive disorders,Alzheimer's disease, memory
deficits, schizophrenia, positive, negative and/or cognitive symptoms
associated with schizophrenia, bipolar disorders, autism, Down syndrome,
neurofibromatosis type I, sleep disorders, disorders of circadian rhythms,
amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, psychotic
disorders, substance-induced psychotic disorder, anxiety disorders,
generalized anxiety disorder, panic disorder, delusional disorder,
obsessive/compulsive disorders, acute stress disorder, drug addictions,
movement disorders, Parkinson's disease, restless leg syndrome, cognition
deficiency disorders, multi-infarct dementia, mood disorders, depression,
neuropsychiatric conditions, psychosis, attentiondeficit/ hyperactivity
disorder, neuropathic pain, stroke and attentional disorders or for
cognition enhancement. The invention also relates to the use of compounds
as described above for the preparation of medicaments for the treatment or
prevention of diseases which are related to the GABA A a5 receptor,
particularly for the treatment or prevention of acute and/or chronic
neurological disorders, cognitive disorders, Alzheimer's disease, memory
deficits, schizophrenia, positive, negative and/or cognitive symptoms
associated with schizophrenia, bipolar disorders, autism, Down syndrome,
neurofibromatosis type I, sleep disorders, disorders of circadian rhythms,
amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, psychotic
disorders, substanceinduced psychotic disorder, anxiety disorders,
generalized anxiety disorder, panic disorder, delusional disorder,
obsessive/compulsive disorders, acute stress disorder, drug addictions,
movement disorders, Parkinson's disease, restless leg syndrome, cognition
deficiency disorders, multi-infarct dementia, mood disorders, depression,
neuropsychiatric conditions, psychosis, attention-deficit/hyperactivity
disorder, neuropathic pain, stroke and attentional disorders or for the
preparation of cognitive enhancers. Such medicaments comprise a compound as
described above. The treatment or prevention of cognitive disorders,
Alzheimer's disease, schizophrenia, 



positive, negative and/or cognitive symptoms associated with schizophrenia,
Down syndrome, and neurofibromatosis type I, is preferred. Particularly
preferred is the treatment or prevention of Alzheimer's disease.
Particularly preferred is the treatment or prevention of Down syndrome.
Particularly preferred is the treatment or prevention of neurofibromatosis
type I .The compounds were investigated in accordance with the test given
hereinafter: Membrane preparation and binding assay The affinity of
compounds at GABA A receptor subtypes was measured by competition for
[3H]flumazenil (85 Ci/mmol; Roche) binding to HEK293 cells expressing rat
(stably transfected) or human (transiently transfected) receptors of
composition al b3g2, a2b3g2, a3b3g2 and a5b3g2. Cell pellets were suspended
in Krebs-tris buffer (4.8 mM KCl, 1.2 mM CaC12, 1.2 mM MgCl , 120 mM NaCl,
15 mM Tris; pH 7.5; binding assay buffer), homogenized by polytron for ca.
20 sec on ice and centrifuged for 60 min at 4 0C (50000 g; Sorvall, rotor:
SM24 = 20000 rpm). The cell pellets were resuspended in Krebs-tris buffer
and homogenized by polytron for ca. 15 sec on ice. Protein was measured
(Bradford method, Bio-Rad) and aliquots of 1mL were prepared and stored at
-80 0C. Radioligand binding assays were carried out in a volume of 200 mL
(96-well plates) which contained 100 mL of cell membranes, [3H]flumazenil
at a concentration of 1 nM for al , a2, a3 subunits and 0.5 nM for a5
subunits and the test compound in the range of 10-1 0 3 x 10 6 M.
Nonspecific binding was defined by 10 5 M diazepam and typically
represented less than 5% of the total binding. Assays were incubated to
equilibrium for 1 hour at 4 0C and harvested onto GF/C uni-filters
(Packard) by filtration using a Packard harvester and washing with ice-cold
wash buffer (50 mM Tris; pH 7.5). After drying, filter-retained
radioactivity was detected by liquid scintillation counting. Ki values were
calculated using Excel-Fit (Microsoft) and are the means of two
determinations. The compounds of the accompanying examples were tested in
the above described assay, and the preferred compounds were found to
possess a Ki value for displacement of [3H]flumazenil from a5 subunits of
the rat GABA A receptor of 100 nM or less. Most preferred are compounds
with a Ki (nM) < 35. In a preferred embodiment the compounds of the
invention are binding selective for the a5 subunit relative to the al , a2
and a3 subunit.Representative test results, obtained by the above described
assay measuring binding 



affinity to HEK293 cells expressing human (h) receptors, are shown in table
1 below: Table 1: Binding affinities to HEK293 cells expressing human (h)
receptors of representative examples. The compounds of formula I as well as
their pharmaceutically usable salts can be used as medicaments, e.g. in the
form of pharmaceutical preparations. The pharmaceutical preparations can be
administered orally, e.g. in the form of tablets, coated tablets, dragees,
hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of
suppositories, or parenterally, e.g. in the form of injection solutions.
The compounds of formula I and their pharmaceutically usable salts can be
processed with pharmaceutically inert, inorganic or organic excipients for
the production of tablets, coated tablets, dragees and hard gelatine
capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid
or its salts etc can be used as such excipients e.g. for tablets, dragees
and hard gelatine capsules. Suitable excipients for soft gelatine capsules
are e.g. vegetable oils, waxes, fats, semisolid and liquid polyols
etc.Suitable excipients for the manufacture of solutions and syrups are
e.g. water, polyols, saccharose, invert sugar, glucose etc. Suitable
excipients for injection solutions are e.g. water, alcohols, polyols,
glycerol, vegetable oils etc. Suitable excipients for suppositories are
e.g. natural or hardened oils, waxes, fats, semiliquid or liquid polyols
etc. Moreover, the pharmaceutical preparations can 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. The dosage can vary within wide limits
and will, of course, be fitted to the individual requirements in each
particular case. In general, in the case of oral administration a daily
dosage of about 0.1 to 1000 mg per person of a compound of general formula
I should be appropriate, although the above upper limit can also be
exceeded when necessary. The following examples illustrate the present
invention without limiting it. All temperatures are given in degrees
Celsius. 



Example A Tablets of the following composition are manufactured in the
usual manner: mg/tablet Active substance 5 Lactose 45 Corn starch 15
Microcrystalline cellulose 34 Magnesium stearate 1 Tablet weieht 100Example
B Capsules of the following composition are manufactured: mg/capsule Active
substance 10 Lactose 155 Corn starch 30 Talc 5 Capsule fill weight 200 The
active substance, lactose and corn starch are firstly mixed in a mixer and
then in a comminuting machine. The mixture is returned to the mixer, the
talc is added thereto and mixed thoroughly. The mixture is filled by
machine into hard gelatine capsules. Example C Suppositories of the
following composition are manufactured: mg/supp. Active substance 15
Suppository mass 1285 Total 1300 The suppository mass is melted in a glass
or steel vessel, mixed thoroughly and cooled to 45 0C. Thereupon, the
finely powdered active substance is added thereto and stirred until it has
dispersed completely. The mixture is poured into suppository moulds of
suitable size, left to cool, the suppositories are then removed from the
moulds and packed individually in wax paper or metal foil.The following
examples 1 - 18 are provided for illustration of the invention. They should



not be considered as limiting the scope of the invention, but merely as
being representative thereof. Example 1 6-
[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl] -nicotinic acid methyl
ester a) 5-Methyl-3 -phenyl- isoxazo le-4-carbaldehyde To a solution of
(5-methyl-3 -phenyl-4-isoxazo IyI) methanol (8.0 g, 42 mmol) in
dichoromethane ( 1 L) was added manganese(IV)oxide (81.7 g, 0.85 mol) and
the resulting mixture stirred vigorously for 7 days. The mixture was then
filtered and the filtrate evaporated to afford the title compound (7.1 g,
89%) as a light yellow solid. MS: m/e = 188.2 [M+H]+. b)
6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester To a solution of methyl 6-methylnicotinate (800 mg, 5.29 mmol) in
acetic anhydride (2.5 mL) and acetic acid (0.5 mL) was added
5-methyl-3-phenyl-4-isoxazolecarbaldehyde (1.0 g, 5.34 mmol) and the
reaction mixture warmed to 120 0C. After 8 days at this temperature, the
reaction mixture was cooled to room temperature then diluted with water and
extracted with ethyl acetate. The combined organic extracts were washed
with saturated aqueous sodium bicarbonate solution, then dried, filtered
and concentrated. Purification by chromatography (silica, heptane:ethyl
acetate = 100:0 to 1:1) to give the title compound (920 mg, 54%) as an off
white solid. MS: m/e = 321.0 [M+H]+.Example 2
N-Isopropyl-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinamide
A solution of trimethylaluminium (2 M in toluene, 1.25 mL, 2.0 mmol) was
added dropwise (exothermic) to a solution of isopropylamine (210 mL, 2.0
mmol) in dioxane (6 mL) and the resulting mixture was stirred at room
temperature for 1 h. Then 6-[(E)-2-(5-methyl-3- phenyl-isoxazol-4-yl)-
vinyl] -nicotinic acid methyl ester (200 mg, 0.62 mmol) was added. The
resulting mixture was then heated at 90 0C for 2 h and then cooled to room
temperature and then poured into water and extracted with ethyl acetate
which was then washed with brine, dried over sodium sulfate and evaporated.
Purification by chromatography (SiO , heptane:ethyl acetate = 100:0 to 1:4)
afforded the title compound (170 mg, 78%) which was obtained as a white
solid after trituration from diisopropylether/ethyl acetate. MS: m/e =
348.3 [M+H]+. Example 3
6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-pyran-4-yl)
-nicotinamide 



As described in example 2, 6-[(E)-2-(5-methyl-3 -phenyl- isoxazol-4-yl)-
vinyl] -nicotinic acid methyl ester (200 mg, 0.62 mmol) instead of
6-[(E)-2-(5-methyl-3 -phenyl- isoxazo 1-4-yl)- vinyl] -nicotinic acid
methyl ester, and 4-aminotetrahydropyran instead of isopropylamine, was
converted to the title compound (188 mg, 77%) which was obtained as a white
solid after purification by chromatography (silica, dichloromethane:
methanol 100:0 to 95:5). MS: m/e = 390.4 [M+H]+.Example 4
N-(2-Hydroxy-ethyl)-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicot
inamide To a stirred solution of
6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester (200 mg, 0.62 mmol) in toluene (0.5 mL) was added ethanolamine (46
mg, 0.75 mmol) and TBD (26 mg, 0.10 mmol), then the reaction mixture was
warmed to 35 0C. After 3 h the reaction mixture was concentrated.
Purification by chromatography (silica, dichloromethane: methanol 100:0 to
93:7) afforded the title compound (155 mg, 71%) as a white solid after
trituration with hexane/ethyl acetate. MS: m/e = 350.4 [M+H]+. Example 5
N-(2-Hydroxy-l-methyl-ethyl)-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vin
yl]- nicotinamide As described in example 4,
6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)- vinyl]-nicotinic acid methyl
ester (200 mg, 0.62 mmol), using DL-2-amino-l-propanol instead of
ethanolamine, was converted to the title compound (170 mg, 75%) which was
obtained as a white solid after purification by chromatography (silica,
dichloromethane: methanol 100:0 to 93:7). MS: m/e = 364.4 [M+H]+.Example 6
6- [(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl] -nicotinic acid To a
suspension of 6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinic
acid methyl ester (150 mg, 0.47 mmol) in THF (1.5 mL) and methanol (0.5 mL)
was added a solution of lithium hydroxide monohydrate (39.2 mg, 0.94 mmol)
in water (1.5 mL) added and the resulting mixture stirred at room
temperture for 1 h. The mixture was acidified to pH 4 with HCl ( 1 N) and
cooled to 0 0C. The precipitate was filtered off and dried to afford the
title compound (134 mg, 93%) which was obtained as a white solid. MS: m/e =
305.4 [M-H] . Example 7 6- [(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]
-nicotinic acid methyl ester 



a) 3-Butyl-5-methyl-isoxazole-4-carboxylic acid ethyl ester To a suspension
of N-chlorosuccinimide (16.1 g, 121 mmol) in chloroform (250 mL) at room
temperature was added pyridine (0.95 g, 12.0 mmol) then a solution of
pentanal oxime (12.2 g, 121 mmol) in chloroform (250 mL) was added dropwise
over 20 min. The reaction mixture was stirred at 50 0C for 2 h then cooled
to room temperature and a solution of ethyl (E)-
3-(l-pyrrolidino)-2-butenoate (22.1 g, 121 mmol) in chloroform (120 mL)
added dropwise. The reaction mixture was warmed to 50 0C and a solution of
triethylamine (12.2 g, 121 mmol) in chloroform (120 mL) added dropwise.
After 15 h the reaction mixture was cooled and extracted with water then
citric acid (10% w/w aqueous solution). The combined aqueous phases were
extracted with dichloromethane, then the combined organic phases were
dried, filtered and concentrated. Purification by chromatography (silica,
heptane:ethyl acetate = 100:0 to 9:1) afforded the title compound (10.9 g,
43%) as a pale yellow liquid. MS: m/e = 232.2 [M+H]+.b)
(3-Butyl-5-methyl-isoxazol-4-yP)-methanol To a stirred solution of
3-butyl-5-methyl-isoxazole-4-carboxylic acid ethyl ester (9.8 g, 46.3 mmol)
in THF (100 mL) under argon and at 0 0C was added lithium aluminium hydride
(2.03 g, 53.4 mmol) in five portions. After 1 h the reaction mixture was
quenched dropwise with Seignette salt solution. The reaction mixture was
filtered and the filtrate extracted with ethyl acetate. The combined
organic extracts were washed with Seignette salt solution then dried,
filtered and concentrated. Purification by chromatography (silica, heptane:
ethyl acetate = 100:0 to 4:6) afforded the title compound (7.5 g, 95%) as a
yellow liquid. MS: m/e = 170.3 [M+H]+. c)
3-Butyl-5-methyl-isoxazole-4-carbaldehyde To a stirred solution of PCC
(4.96 g, 23 mmol) and anhydrous magnesium sulfate (7.4Og, 6 1 mmol) in DCM
(60 mL) was added a solution of (3-butyl-5 -methyl- isoxazol-4-yl)-methanol
(2.6 g, 15 mmol) in DCM (60 mL) at room temperature and under argon. After
3 h the reaction mixture was diluted with ether (100 mL) and filtered
through a bed of silica and the filtrate was concentrated. Purification by
chromatography (silica heptane:ethyl acetate = 100:0 to 1:1) afforded the
title compound (2.15 g, 84%) as a colourless liquid. MS: m/e = 170.3
[M+H]+. d) 6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid
methyl ester As described in Ib, 3-butyl-5-methyl-isoxazole-4-carbaldehyde
(1.0 g, 6.0 mmol) instead of 5-methyl-3-phenyl-4-isoxazolecarbaldehyde, was
converted to the title compound (760 mg, 43%) which was obtained as a light
brown solid after purification by chromatography (silica, 



dichloromethane:methanol 100:0 to 97.5:2.5). MS: m/e = 170.3 [M+H]+.
Example 8
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-isopropyl-nicotinamide
As described in example 2,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester (80 mg, 0.21 mmol) instead of
6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]- nicotinic acid methyl ester,
was converted to the title compound (44 mg, 63%) which was obtained as a
light yellow oil after purification by chromatography (silica,
dichloromethane:methanol 100:0 to 95:5). MS: m/e = 328.4 [M+H]+.Example 9
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-furan-3-yl)-
nicotinamide As described in example 8,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester (200 mg, 0.57 mmol), and tetrahydrofuran-3-amine instead of
isopropylamine, was converted to the title compound (140 mg, 70%) which was
obtained as a light red solid after purification by chromatography (silica,
dichloromethane:methanol 100:0 to 94:6). MS: m/e = 328.4 [M+H]+. Example 10
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-l-methyl-ethy
l)-nicotinamide As described in example 4,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester (100 mg, 0.28 mmol) instead of
6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]- nicotinic acid methyl ester,
and DL-2-amino-l-propanol instead of ethanolamine, was converted to the
title compound (85 mg, 87%) which was obtained as a light yellow oil after
purification by chromatography (silica, dichloromethane:methanol 100:0 to
94:6). MS: m/e = 364.4 [M+H]+.Example 11
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-2-methyl-prop
yl)- nicotinamide As described in example 10,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)- vinyl]-nicotinic acid methyl
ester (100 mg, 0.28 mmol), and l-amino-2-methyl-propan-2-ol instead of
DL-2- amino-1-propanol, was converted to the title compound (7.5 mg, 7%)
which was obtained as a colourless solid after purification by
chromatography (silica, dichloromethane: methanol 100:0 to 94:6). MS: m/e =
364.4 [M+H]+. Example 12
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-pyran-4-yl)-
nicotinamide 



As described in example 9,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-nicotinic acid methyl
ester (100 mg, 0.28 mmol), and 4-aminotetrahydropyran instead of
tetrahydrofuran-3- amine, was converted to the title compound (56 mg, 46%)
which was obtained as a white solid after purification by chromatography
(silica, dichloromethane:methanol 100:0 to 96.5:3.5) and trituration with
isopropyl ether. MS: m/e = 328.4 [M+H]+.Example 13
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-((R)-2-hydroxy-l-methyl-
ethyl)- nicotinamide As described in example 10,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)- vinyl]-nicotinic acid methyl
ester (100 mg, 0.28 mmol), and D-2-amino-l-propanol instead of
DL-2-amino-lpropanol, was converted to the title compound (36 mg, 31%)
which was obtained as a colourless oil after purification by chromatography
(silica, dichloromethane:methanol 100:0 to 96.5:3.5). MS: m/e = 364.4
[M+H]+. Example 14
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-((S)-2-hydroxy-l-methyl-
ethyl)- nicotinamide As described in example 10,
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)- vinyl]-nicotinic acid methyl
ester (100 mg, 0.28 mmol), and L-2-amino-l-propanol instead of
DL-2-amino-lpropanol, was converted to the title compound (41 mg, 36%)
which was obtained as a colourless oil after purification by chromatography
(silica, dichloromethane:methanol 100:0 to 96.5:3.5). MS: m/e = 364.4
[M+H]+.Example 15
6-[(E)-2-(3-Butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-l-hydroxymeth
yl-ethyl)- nicotinamide As described in example 10, 6-[(E)-2-(3-butyl-5
-methyl- isoxazol-4-yl)- vinyl]-nicotinic acid methyl ester (150 mg, 0.50
mmol), and 2-amino-l,3-propanol instead of DL-2-amino-lpropanol, was
converted to the title compound (26 mg, 14%) which was obtained as a yellow
solid after purification by chromatography (silica, dichloromethane:
methanol 100:0 to 95:5). MS: m/e = 364.4 [M+H]+. Example 16
N-Isopropyl-6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-nicotinamide a)
6-[2-(5-Methyl-3-phenyl-isoxazol-4-yl)-ethyl] -nicotinic acid 



n-Butyllithium solution was added dropwise to a stirred suspension of
6-methylnicotinic acid (137 mg, 1.0 mmol) in THF (3 mL) over 30 min at -74
0C. After 1 h a solution of 4- chloromethyl-5-methyl-3-phenyl-isoxazole
(208 mg, 1.0 mmol) in THF (3 mL) was added dropwise such that the
temperature did not exceed -68 0C. The reaction mixture was stirred at - 74
0C for 1 h, then HCl ( I N, 10 mL) added and the reaction mixture warmed to
room temperature and extracted with ethyl acetate. The combined organic
extracts were dried, filtered and concentrated. Purification by
chromatography (silica, heptane:ethyl acetate = 100:0 to 9:1) afforded the
title compound (20 mg, 6 %) as a light yellow oil. MS: m/e = 168.3 [M+H]+.
b) N-Isopropyl-6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]-nicotinamide A
solution of trimethyl aluminium (2 M in toluene, 0.32 mL, 0.65 mmol) was
added dropwise to a solution of isopropylamine (38 mg, 0.65 mmol) in
dioxane (1.5 mL) under argonand at room temperature. After 1 h a solution
of 6-[2-(5-methyl-3-phenyl-isoxazol-4-yl)-ethyl]- nicotinic acid (50 mg,
0.16 mmol) in dioxane (1.5 mL) was added and the reaction mixture warmed to
90 0C. After 15 h, the reaction mixture was cooled and carefully diluted
with Seignette salt solution (0.5 mL). The mixture was filtered, the filter
cake washed with dichloromethane, then the combined filtrates were
concentrated. Purification by chromatography (silica,
dichloromethane:methanol 100:0 to 96:4) afforded the title compound (45 mg,
79 %) as a light yellow oil. MS: m/e = 350.5 [M+H]+. Example 17
6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(2-hydroxy-l-methyl-ethyl)-n
icotinamide A stirred mixture of
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(2-hydroxy-lmethyl-
ethyl)-nicotinamide (example 10, 32 mg, 0.093 mmol) and 10 % Palladium on
charcoal (5 mg) in ethanol (5 mL) was shaken under an atmosphere of
hydrogen for 2 h. The reaction mixture was filtered and concentrated.
Purification by chromatography (silica, dichloromethane: methanol 100:0 to
9:1) afforded the title compound (20 mg, 63%) as a colourless oil. MS: m/e
= 364.4 [M+H]+. Example 18
6-[2-(3-Butyl-5-methyl-isoxazol-4-yl)-ethyl]-N-(tetrahydro-furan-3-yl)-nico
tinamide A stirred mixture of
6-[(E)-2-(3-butyl-5-methyl-isoxazol-4-yl)-vinyl]-N-(tetrahydro-furan-
3-yl)-nicotinamide (31 mg, 0.087 mmol) and 10 % Palladium on charcoal (5
mg) in ethanol (5 mL) was shaken under an atmosphere of hydrogen for 3 h.
The reaction mixture was filtered and 



concentrated. Purification by chromatography (silica,
dichloromethane:methanol 100:0 to 9:1) afforded the title compound (17 mg,
55 %) as a colourless oil. MS: m/e = 328.4 [M+H]+.Claims 1. A compound of
formula I wherein L is -CH2-CH2- or -CH=CH-; R1 is lower-alkyl or aryl,
wherein lower-alkyl can optionally be substituted with 1- 4 substituents
independently selected from the group consisting of fluoro, cyano, hydroxy,
lower-alkoxy and fluorolower- alkoxy, and wherein aryl can optionally be
substituted with 1-4 substituents independently selected from the group
consisting of halogen, cyano, hydroxy, lower-alkyl, fluoro-lower-alkyl,
cyano-lower-alkyl, hydroxy-lower-alkyl, lower-alkyl-C(O)OH,
lower-alkyl-C(O)O-loweralkyl, lower-alkyl-CO-NH 2,
lower-alkyl-CO-N(H,lower-alkyl), lower-alkyl-CO-N(loweralkyl) 2,
lower-alkyl-N(H,lower-alkyl), lower-alkyl-N(lower-alkyl) 2,
lower-alkoxy-loweralkyl, CO-lower-alkyl, COOH, COO-lower-alkyl, CONH2,
CON(H,lower-alkyl), CON(lower-alkyl) 2, NH2, N(H, lower-alkyl),
N(lower-alkyl) 2, lower-alkoxy, fluoro-loweralkoxy, SO2-lower-alkyl,
SO2-NH2, SO2-N(H,lower-alkyl), SO2-N(lower-alkyl)2, cycloalkyl, phenyloxy
and phenyl; R2 is lower-alkyl which can optionally be substituted with 1- 4
substituents independently selected from the group consisting of fluoro,
cyano, hydroxy, lower-alkoxy and fluorolower- alkoxy; R3 is -O-R4 or
N(R5,R6);R4 is hydrogen or lower-alkyl; R5 is hydrogen or lower-alkyl; R6
is lower-alkyl, hydroxy-lower-alkyl or heterocyclyl, or wherein R5 and R6
are bound together and with the Nitrogen atom to which they are attached
form a heterocyclyl; and pharmaceutically acceptable salts and esters
thereof. 2. Compounds according to claim 1, wherein L is -CH=CH-. 3.
Compounds according to claim 1, wherein L is -CH 2-CH2- . 4. Compounds
according to any of claims 1 - 3, wherein R1 is aryl or lower-alkyl. 



5. Compounds according to any of claims 1 - 4, wherein R1 is lower-alkyl.
6. Compounds according to any of claims 1 - 5, wherein R1 is n-butyl. 7.
Compounds according to any of claims 1 - 6, wherein R2 is lower-alkyl. 8.
Compounds according to any of claims 1 - 7, wherein R2 is methyl. 9.
Compounds according to any of claims 1 - 8, wherein R3 is N(R5,R6) . 10.
Compounds according to any of claims 1 - 9, wherein R4 is hydrogen or
methyl. 11. Compounds according to any of claims 1 - 10, wherein R5 is
hydrogen. 12. Compounds according to any of claims 1 - 11, wherein R6 is
lower-alkyl, hydroxy-loweralkyl or heterocyclyl. 13. Compounds according to
any of claims 1 - 12, wherein R6 is hydroxy-lower-alkyl or heterocyclyl.
14. Compounds according to any of claims 1 - 13, wherein R6 is 2-hydroxy-l
-methyl-ethyl or tetrahydro-furan-3-yl. 15. Compounds according to any of
claims 1 - 14, wherein the compound is selected from the group consisting
of: 6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl] -nicotinic acid
methyl ester, N-Isopropyl-6-[(E)-2-(5-methyl-3-phenyl-isoxazol-4-yl)-vinyl]
-nicotinamide, 6-[(E)-2-(5-Methyl-3-phenyl-isoxazol-4-yl)-vinyl]
-N-(tetrahydro-pyran-4-yl)-nicotinamide,N-(2-Hydroxy-ethyl)-6-[(E)-2-(5-met
hyl-3-phenyl-isoxazol-4-yl)-vinyl]-nicotinamide,
N-(2-Hydroxy-l-methyl-ethyl)-6-[(E)-2-(5-methyl-3 -phenyl- isoxazo
1-4-yl)-vinyl] - nicotinamide, 6-[(E)-2-(5-Methyl-3 -phenyl-
isoxazol-4-yl)-vinyl] -nicotinic acid, 6-[(E)-2-(3-Butyl-5 -methyl-
isoxazol-4-yl)- vinyl] -nicotinic acid methyl ester, 6-[(E)-2-(3-Butyl-5
-methyl- isoxazol-4-yl)- vinyl] -N-isopropyl-nicotinamide, 6-[(E)-2-(3
-Butyl-5 -methyl- isoxazo 1-4-yl)-vinyl] -N-(tetrahydro-furan-3
-yl)-nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl]
-N-(2-hydroxy- 1-methyl-ethyl)- nicotinamide, 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy-2-methyl-propyl)-
nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl]
-N-(tetrahydro-pyran-4-yl)-nicotinamide, 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-((R)-2-hydroxy-l-methyl-ethyl)- 



nicotinamide, 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl]
-N-((S)-2-hydroxy-l-methyl-ethyl)- nicotinamide, 6-[(E)-2-(3 -Butyl-5
-methyl-isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy- 1-hydro xymethyl-ethyl)-
nicotinamide, N-Isopropyl-6-[2-(5-methyl-3 -phenyl- isoxazo l-4-yl)-ethyl]
-nicotinamide, 6-[2-(3-Butyl-5 -methyl-isoxazo l-4-yl)-ethyl]
-N-(2-hydroxy- 1-methyl-ethyl)-nicotinamide, and 6-[2-(3-Butyl-5
-methyl-isoxazo l-4-yl)-ethyl] -N-(tetrahydro-furan-3 -yl)-nicotinamide,
and pharmaceutically acceptable salts and esters thereof. 16. Compounds
according to any of claims 1 - 15, wherein the compound is selected from
the group consisting of: 6-[(E)-2-(3 -Butyl-5 -methyl-isoxazo
1-4-yl)-vinyl] -N-(tetrahydro-furan-3 -yl)-nicotinamide, and 6-[(E)-2-(3
-Butyl-5 -methyl-isoxazo 1-4-yl)-vinyl] -N-(2-hydroxy- 1-methyl-ethyl)-
nicotinamide, and pharmaceutically acceptable salts and esters thereof. 17.
A process for the preparation of compounds of formula IA and IB,
encompassed by compounds of formula I as defined in any of claims 1 - 16,
comprisinga) reacting a compound of formula II: with a compound of formula
III: to a compound of formula IA: or b) reacting a compound of formula IV:
with a compound of formula III: III,to a compound of formula IB: or c)
hydrogenation of a compound of formula IA: to a compound of formula IB:
wherein R1, rR>2 and R are as defined above. 18. Compounds according to any
of claims 1 - 16, obtainable by the process of claim 17. 



19. Pharmaceutical compositions comprising a compound of formula I
according to any of claims 1 - 16 and a pharmaceutical acceptable carrier
and/or adjuvant.20. Compounds according to any of claims 1 - 16 for use as
therapeutic active substances. 21. Compounds according to any of claims 1 -
16 for use as therapeutic active substances for the treatment or prevention
of diseases related to the GABA A a5 receptor. 22. A method for the
treatment or prevention of diseases which are related to the GABA A a5
receptor, particularly for the treatment or prevention of acute and/or
chronic neurological disorders, cognitive disorders, Alzheimer's disease,
memory deficits, schizophrenia, positive, negative and/or cognitive
symptoms associated with schizophrenia, bipolar disorders, autism, Down
syndrome, neurofibromatosis type I, sleep disorders, disorders of circadian
rhythms, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
psychotic disorders, substance-induced psychotic disorder, anxiety
disorders, generalized anxiety disorder, panic disorder, delusional
disorder, obsessive/compulsive disorders, acute stress disorder, drug
addictions, movement disorders, Parkinson's disease, restless leg syndrome,
cognition deficiency disorders, multi-infarct dementia, mood disorders,
depression, neuropsychiatric conditions, psychosis,
attention-defcit/hyperactivity disorder, neuropathic pain, stroke and
attentional disorders or for cognition enhancement, which method comprises
administering a compound according to any of claims 1 - 16 to a human being
or animal. 23. The use of compounds according to any of claims 1 - 16 for
the preparation of medicaments for the treatment or prevention of diseases
which are related to the GABA A a5 receptor. 24. The use of compounds
according to any of claims 1 - 16 for the preparation of medicaments useful
for the treatment or prevention of acute and/or chronic neurological
disorders, cognitive disorders, Alzheimer's disease, memory deficits,
schizophrenia, positive, negative and/or cognitive symptoms associated with
schizophrenia, bipolar disorders, autism, Down syndrome, neurofibromatosis
type I, sleep disorders, disorders of circadian rhythms, amyotrophic
lateral sclerosis (ALS), dementia caused by AIDS, psychotic disorders,
substance-induced psychotic disorder, anxiety disorders, generalized
anxiety disorder, panic disorder, delusional disorder, obsessive/compulsive
disorders, acute stress disorder, drug addictions, movement disorders,
Parkinson's disease, restless leg 



syndrome, cognition deficiency disorders, multi-infarct dementia, mood
disorders, depression, neuropsychiatric conditions, psychosis,
attention-deficit/hyperactivity disorder, neuropathic pain, stroke and
attentional disorders or for the preparation of cognitive enhancers. 25.
The invention as hereinbefore described. 


