
WO 2008/087529PCT/IE2008/000090 NICOTINIC ACETYLCHOLINE
RECEPTOR MODULATORS Related applications       The present
application claims the benefit of priority of prior-filed United States patent
application serial number 60/880,629, filed January 16, 2007, the entire
contents of which is incorporated herein by reference. Field of the
invention       The present invention relates to compounds with a7 nicotinic
acetylcholine receptor (a7 nAChR) agonistic activity, processes for their
preparation, pharmaceutical compositions containing the same and the
use thereof for the treatment of neurological, psychiatric, inflammatory
diseases. Background of the invention       Agents that bind to nicotinic
acetylcholine receptors have been indicated as useful in thc treatment
and/or prophylaxis of various diseases and conditions, particularly
psychotic diseases, neurodegenerative diseases involving a dysfunction
of the cholinergic system, and conditions of memory and/or cognition
impairment, including for example, schizophrenia, anxiety, mania,
depression, manic depression, Tourette's syndrome, Parkinson's disease,
Huntington's disease, cognitive disorders (such as Alzheimer's disease,
Levy Body Dementia, Amyotrophic Lateral Sclerosis. memory impairment,
memory. loss, cognition deficit, attention deficit, Attention Deficit
Hyperactivity Disorder), and other uses such as treatment of nicotine
addiction, inducing smoking cessation, treating pain (e.g. analgesic use),
providing neuroprotection, and treating jetlag. See for example WO
97/30998; WO 99/03350; WO 00/42044; WO 01/36417; Holladay et al., J.
Med, Chem., 40:26, 4169-94 (1997); Schmitt et al., Annual Reports Med.
Chem., Chapter 5, 41-51 (2000); Stevens et al., Psychopharmatoiogy,
(1998) 136: 320-27; and Shy-tie et al, Molecular Psychiatry, (2002), 7, pp.
525-535.        Different heterocyclic compounds carrying a basic nitrogen
and exhibiting nicotinic and muscarinic acetylcholine receptor affinity or
claimed for use in Alzheimer disease have been described, e.g.
11/-pyrazole and pyrrole-azabicyclic compounds (W02004013137);
nicotinic acetylcholine awnists (W02004039366); ureido-pyrazole
derivatives (W00112188); oxadiazole derivatives having
acetylcholinesterase-inhibitory activity and muscarinic agonist activity
(W09313083); pyrazole-3-carboxylic acid amide derivatives as
pharmaceutical compounds (W02006077428); arylpiperidines
(W02004006924); ureidoalkylpiperidines (US6605623); compounds with
activity on muscarinic receptors (W09950247). In addition, modulators of
alpha7 nicotinic acetylcholine receptor are disclosed in W006008133, in
the name of the same applicant. Summary       Among other things, the
invention provides novel compounds acting as full or partial agonists at
the a7 nicotinic acetylcholine receptor (a? nAChR), pharmaceutical
compositions containing the same compounds and the use thereof for the
treatment of diseases that may benefit from the activation of the alpha 7
nicotinic acetylcholine receptor such as neurological, neurodegenerative,
psychiatric, cognitive, immunological, inflammatory, metabolic, addiction,
nociceptive, and sexual disorders, in particular Alzheimer's disease,
schizophrenia, and/or others. Brief description of the drawing Figure 1:
X-ray patterns of various crystal forms of hyrochloric salt. Figure 2: DSC
scan of various crystal forms of hydrochloric salt. Figure 3: TGA of various
crystal forms of hydrochloric salt. Figure 4: DVS of mono-HC1 salt (NO
form change after DVS test). Figure 5: DVS of hydrochloric salt (crystal II)
(NO form change after DVS). Figure 6: DVS of hydrochloric salt (crystal
III) (data from pre-selection minute); Figure 7: DVS of hydrochloric salt
(crystal V).  Figure 8: Effect of pH and HCI equivalence on HO salt
formation. Figure 9: Effect of pH and HO equivalence on HC1 salt
formation,       Figure 10: Conversion of higher salts to mone-1-1C1 crystal
1 259 mg di-HCI salt was slurried in 4 volumes acetone  0.5 volume
ethanol ASDQ at room temperature. The resulting slurry gave a pH of -2.
To increase the pH, 0.02 raL, NaOH 30% was added which increased the
pH to 5-5.5. The slurry was stirred overnight and converted to mono-HO.
173 mg monoHC1 was obtained.       Figure 11: Conversion of mono-HCI
to Form II by decreasing the pH (slurried overnight).
Figure12:DSOscanof5-(4-acery1-1,4-diazepan- I -y1)-N-(5-(4-
methoxyphersyl)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form I.
Figure 13: TGA thermogram of 544-acetyl- 1,41.-diazepan- -y1)-N-(5-(4-
methoxyphenyl)-1H-pyrazol-3-yOpentanamide hydrochloric salt Form I.
Figure 14: X-ray diffraction pattern of
5-(4-acetyl-1,4-diazepan(4i-methoxypheny1)-1H-pyrazol-3-yl)pentanamide
hydrochloric salt Form I.       Figure 15: DVS isothermal analysis of
5-(4-acety1-1,4-diazepan-l-y1)-N-(5-
(4-rnethoxyphenly)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form I.
Figure16:DSCscanof 5-(4-acety1-1,4-diazepan-l-y1)-N-(54/4-
methoxypheny1)-1H-pyrazol-3-yl)pentanaraide hydrochloric salt Form II.
Figure 17: TGA thermogram of 5-(4-acety1-1,4-diazepao-1-y1)-N-(5-(4-
metlioxyphenyl)-1H-pyrazol-3-y1)pentanarnide hydrochloric salt Form IL 



Figure 18: X-ray diffraction pattern of 5-(4-acety1-1,4-diazepan-1
-y1)-N-(5- (4-methoxyphenly)-1H-pyrazol-3-yl)pentanamide hydrochloric
salt Form II.       Figure 19: DVS isothermal analysis of
5-(4-acetyl-1,4-diazepari-1 -y1)-1
(4-metlaoxypheny1)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form
II.  WO 2008/087329PCT/IB2008/000090 4         Description of Certain
Particular Embodiments Compounds In a first aspect, the invention
provides a compound of Formula (I): (Rn)p-t-  (R")j THR-Drim     (I)
wherein       T is a (C3-05) alkane-a,w-diy1 or alicene-a,m-diy1, optionally
carrying an oxo group and optionally substituted with one or more
halogens; hydroxy groups; (C1-05) alkyl, alkoxy, fluoroalkyl, hydroxyaikyl,
alkylidene, fluoroalkyliclene groups; (C3-C6) cycloalkane-1,1-diyl,
oxacycloalkane-I,1-diy1 groups; (C3-C6)
oxacycloalkane-1,2-diy1 groups, where the bonds of the 1,2-diy1 radical
form a fused ring with the T chain; and with the proviso that when T
carries an oxo group this is not part of an amide bond; z is CI-12, N. 0, S,
S(=0), or S(=0)2;       q and q' are, independently from one another,
integers from 1 to 4, with the proviso that the sum of q + q' is no greater
than 6; p is 0, 1, or 2;       R', independently from one another for p = 2, is
selected from the group consisting of mono- or di- [linear, branched or
cyclic (CI-C6) alkylJaminocarbonyi; linear, branched or cyclic (C1-C6)
alkyl; alkoxy, acyl; Q is a group of Formula /7"1\Y- N . R" is CI-C3 alkyl; is
0 or 1; R is a 5- to 10-member aromatic or heteroaromatic ring;  WO
2008/087529PCT/1B2008/000090 5 



m is 0, 1, 2, or 3;       Y represents, independently from one another when
m is greater than 1, halogen; hydroxy; mercapto; cyano; nitro; amino;
linear, branched or cyclic (01-06) alkyl, trihaloalkyl, di- or trihaloaikoxy,
alkoxy, or alkylcarbonyl; (C3-C6) cycloalkyl-(C1-06) alkoxy; (03-06)
cycloallcyl-(01-C6) alkyl; linear; branched, or cyclic (01-06)
alkylcarbonylamino; mono- or di-, linear, branched, or cyclic (01-06)
allcylaminocarbonyl; carbamoyl; linear, branched, or cyclic (01-06)
alky.-1sulphonylamino; linear, branched, or cyclic (01-06) alkylsulphonyl;
mono- or di-, linear, branched, or cyclic (01-06) alkylsulphamoyl; linear,
branched or cyclic (01-06) alkoxy-(01-06) alkyl; or, when m=2, two Y
substituents, together with the atoms of the R group they are attached to,
may form a ring.       In a first preferred embodiment, the invention
provides compounds of Formula (I) wherein:       T is butane-1,4-diyi
optionally substituted with one or more (01-03) alkyl, halogen:. z is N or 0;
R', independently from one another for p = 2, is selected from the group
consisting of mono- or di- [linear, branched or cyclic (01-06)
alkyliaminocarbonyl; linear, branched or cyclic (01-06) alkyl. alkoxy, acyl;
N, N Q is p, q, q'. R", j. R, Y and m being as defined under Formula (I);
In this embodiment, particularly preferred compounds of Formula (I) are
those in which: T is butane-1,4-diy1; z is N or 0;       R' is selected from the
group consisting of linear" branched or cyclic (01-06) alkyl, allcoxy, acy1;
WO 2008/087529PCT/IB2008/000090 6 p is 0 or 1; Q isri j is 0; R is a 5-
to 10-member aromatic or heteroaromatic ring; q, q', R. Y and in are as
defined under Formula (I); Another group of particularly preferred
compounds are those in which: T is butane-1,4-diyli z is N; p is 1; 122 is
(C1-C6) acyl; (N,N Qis is o; R is phenyl, pyridyl, thieny indolyl; m is 0, 1 or
2;       Y represents, independently from one another when m is greater
than 1, halogen; hydroxy; linear, branched or cyclic (C1-C6) alkyl.
trihaloalkyl, di- or trihaloalkoxy, alkoxy;(C3-C6) cycloalkyl-(C1-C6) alkyl; 



q, q' are as defined under Formula (I);       In a further preferred
embodiment, the invention provides compounds, hereafter referred to as
G1 of Formula (I), wherein: T is propane-1,3-diy1 optionally substituted
with (C1-03) alkyl, halogen; z is CH2,1\1, 0; Q is a group of Formula P %
R,Y and in being as defined under Formula (1);  WO
2008/087529PCT/1112008/000090 7 Within 01, particularly preferred
compounds of Formula (I) are those in which T is propane-1,3-diy1
optionally substituted with (CI-C3) alkyl. halogen; z is CH-,; N, N " 8 Q is q
and q' are, independently from one another, I or 2; p is 0 or 1;       R' is
selected from the group consisting of linear, branched or cyclic (C1 -C6)
alkyl, alkoxy, acyl; j is 0; R, Y and m are as defined under Formula (I);
Tgyrithin GI, another group of particularly preferred compounds are
those,in which: T is propane-1,3-diy1; z is CI-12; q and q' are,
independently from one another, 1 or 2; p is 0 or 1; R' is selected from the
group consisting of linear,branched or cyclic (C1-C6) alkyl; ' N /I 



Q is - j is 0; R is phenyl; pyridyl, naphthyl; in is I or 2;       Y represents,
independently from one another when ro is greater than halogen; hydroxy;
linear, branched or cyclic (C1-C6) alkyl. trihaloalkyl, di- or trihaloalkoxy,
alkoxy; (C3-C6) cycloalkyl-(C1-C6) alkoxyl"  WO
2008/087529PCT/IB2008/000090 8 Within this group, certain inventive
compounds are those in which Q-R is   Within GI falls another group of
preferred compounds of formula(I) in which T is propane-1,3-diyi
optionally substituted with (C1-C3) alkyl, halogen; z is CH2; Q isN q and q'
are, independently from one another, 1 or 2; p is 0 or 1;       R' is selected
from the group consisting of linear, branched or cyclic (C1-C6) alkyl,
alkoxy, acyl; j is 0; R, I" and m are as defined under Formula (I); A fourth
group of preferred compounds under 01 are those in which T is
propane-1,3-diy1; z is C1-12; q and q' are, independently from one
another, 1 or 2; p is 0 or 1; R' is selected from the group consisting of
linear, branched or cyclic (01706) alkyl; ( Q is -N j is 0; R is phenyl, pyridy
, naphthyl; m is I or 2;       If represents, independently from one another
when m is greater than 1; halogen; hydroxy; linear, branched or cyclic
(01-06) alkyl, trihaloalkyl, di- or  



WO 20081087529PCT/IB2008/000090 9 trilialoalkoxy, alkoxy; (C3-C6)
cycloalkyl-(C1-C6) alkoxyl. Within this group, utmost preferred compounds
are those in which Q- R       As will be readily apparent to one skilled in the
art, the unsubstituted. ring nitrogen pyrazoles and hnidazoles, as in the
compounds of the present invention, are known to rapidly equilibrate in
solution, as mixtures of both zautomers: N, N s-N       in the following
description therefore, where only one tautomer is indicated for compounds
of Formula (I), the other tautomer is also intended as within the scope of
the present invention.       Compounds of the invention can be in the form
of free bases or acid addition, salts, preferably salts with pharmaceutically
acceptable acids. The invention also provides separated isomers and
diastereoisomers of compounds of Formula (I), or mixtures thereof (e.g.
racemic and diastereomeric mixtures), as well as isotopic compositions.
Pharmacological activity of a representative group of compounds of
Formula (I) was demonstrated in an in vitro assay utilising cells stably
transfected with the alpha 7 nicotinic acetylcholine receptor and cells
expressing the alpha 1 and alpha 3 nicotinic acetylcholine receptors and
5HT3 receptor as controls for selectivity.       Compounds of Formula (I)
may be provided according to the present invention in any of a variety of
useful forms, for example as pharmaceutically acceptable salts, as
particular crystal forms, etc. In some embodiments, prodrugs of one or
more compounds of Formula (I) are provided. Various forms of prodrugs
are known in the art, for example as discussed in Bundgaarcl (ed.),
Design of Prodrugs, Elsevier (1985); Widder et al. (ed.), Methods in
Enzymology, vol. 4, Academic Press  WO
2008/0R7529PCT/IB2008/000090 10 (1985); Kgrogsgaard-Larsen et al.
(ed.); "Design and Application of Prodrugs", Textbook of Drug Design and
Development, Chapter 5, 113-191 (1991); 13undgaard et al., Journal of
Drug Delivery Reviews, 8:1-38 (1992); Bundgaard et al."1. Pharmaceutical
Sciences, 77:285 et seq. (1988); and EIiguchi and Stella (eds.), Prodrugs
as Novel Drug Delivery Systems, American Chemical Society (1975).
Uses       Agents that bind to nicotinic acetylcholine receptors have been
indicated as useful in the treatment and/or prophylaxis of various diseases
and conditions, particularly psychotic diseases, neurodegenerative
diseases involving a dysfunction of the cholinergic system, and conditions
of memory and/or cognition impairment, including, for example,
schizophrenia, anxiety, mania, depression, manic depression, Tourette's
syndrome, Parkinson's disease, Huntington's disease, cognitive disorders
(such as Alzheimer's disease, Lewy Body Dementia, Amyotrophic Lateral
Sclerosis, memory impairment, memory loss, cognition deficit, attention
deficit, Attention Deficit Hyperactivity Disorder), and other uses such as
treatment of nicotine addiction, inducing smoking cessation, treating pain
(i.e., analgesic use), providing neuroprotection, and treating jetlag. See,
e.g., WO 97/30998; WO 99/03850; WO 00/42044; WO 01/36417;
Holladay et al., T. Med. Chem., 40:26, 4169-94 (1997); Schmitt et al.,
Annual Reports Ivied. Chem., Chapter 5, 41-51 (2000); Stevens et al,,
Psychopharmatology, (1998) 136: 320-27; and Shytle et al., Molecular
Psychiatry, (2002), 7, pp. 525-535,       Thus, in accordance with the
invention, there is provided a method of treating a patient, especially a
human, suffering from any of psychotic diseases, neurodegenerative
diseases involving a dysfunction of the cholinergic system, and/or
conditions of memory and/or cognition impairment, including, for example,
schizophrenia, anxiety, mania, depression, manic depression, Tourette's
syndrome, Parkinson's disease, Huntington's disease, and/or cognitive
disorders (such as Alzheimer's disease, Lewy Body Dementia,
Arnyotrophic Lateral Sclerosis, memory  WO
2008/087529PCT/182008/000090 11 impairment, memory loss, cognition
deficit, attention deficit, Attention Deficit Hyperactivity Disorder)
comprising administering to the patient an effective amount of a
compound according to Formula (I).      Neurodegenerative disorders
whose treatment is included within the methods of the present invention
include, but are not limited to, treatment and/or prophylaxis of Alzheimer's
diseases, Pick's disease (Friedland, Dementia, (1993) 192-203; Procter,
Dement Geriatr Cogn Disord, (1999) 80-4; Sparks, Arch Neurol. (1991)
796-9; Mizukarni, Acta Neuropathol. (1989) 52-6; Hansen, Am J Pathol.
(1988) 507-18), diffuse Lewy Body disease, progressive supranuclear
palsy (Steel-Richardson syndrome, see Whitehouse, .1 Neural Transm
Suppl. (1987) 24:175-82; Whitehouse, Arch Neural. (1938) 45(7):722-4;
Whitehouse, Alzheimer Dis Assoc Disord. 1995;9 Suppl 2:3-5; Warren,
Brain. 2005 Feb;128(Pt 2):239-49), multisystem degeneration (Shy-Drager
syndrome), motor neuron diseases including anayotrophic lateral sclerosis
(Nakamizo, Biochem Biophys Res Commun. (2005) 330(4), 1285-9;
1Messi, FEBS Left. (1997) 411(1):32-8; Mohaminadi, Muscle Nerve,
(2002) Oet;26(4):539-45; Hanagasi, Brain Res Cogn Brain Res. (2002)
14(2):234- 44; Crochemore, Neurochem Int, (2005) 46(5):357-68),
degenerative ataxias, cortical basal degeneration,
ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing
panencephalitis, Huntington's disease (Kanazawa, J Neural Sri. (1985)
151-65; Manyam, 3 Neural, (1990) 281-4; Lange, 3 Neural. (1992) 103-4;
-Vetter, 3 Neurochem. (2003) 1054-63; De Tommaso, May Disord.. (2004)
1516-8; Smith, Hum Md. Genet. (2006) 3119-31; Cuba, Neurology. (2006)
1268-71), Parkinson's disease, synueleinopathie,s, primary progressive
aphasia, striatoniaral degeneration, Machado-Joseph
disease/spinocerebellar ataxia type 3, olivopontocerebellar degenerations,
Gilles De La Tourette's disease, bulbar, pseudobulbar palsy, spinal
muscular atrophy, spinobulbar muscular atrophy (Kennedy's disease),
primary lateral sclerosis, familial spastic paraplegia, Werdnig-Hoffmann
disease, KugelbergWelander disease, Tay-Sach's disease, Sandhoff
disease. familial spastic disease,  WO 2008/087529PCT/IB2008/000090
12 Wohlfart-Kuaelberg-Welander disease, spastic paraparesis,
progressive multifocal leukoencephalopathy, prion diseases (such as
Creutzfeldt- Jakob, GerstmannStraussler-Scheinker disease, Kuru and
fatal familial insomnia), and neurodegenerative disorders resulting from
cerebral ischemia or infarction including embolic occlusion and thrombotic
occlusion as well as intracranial hemorrhage of any type (including, but
not limited to, epidural, subdural, subarachnoid and intracerebral), and
intracranial and intravertebral lesions (including, but not limited to,
contusion, penetration, shear, compression and laceration).       In
addition, ci7nACh receptor agonists, such as the compounds of the
present invention can be used to treat age-related dementia and other
dementias and conditions with memory loss including age-related memory
loss, senility, vascular dementia, diffuse white matter disease
(Binswanger's disease), dementia of endocrine or metabolic origin,
dementia of head trauma and diffuse brain damage, dementia pugilistica,
alcoholism related dementia (Korsakoff Syndrome) and frontal lobe
dementia. See, e.g., WO 99/62505., Tomimoto Dement Geriatr Chan
Disord. (2005), 282-8; Tohgi - J Neural Transm. (1996), 1211-20;
Casamenti, Neuroscience (1993) 465-71, Kopelman, Br .1 Psychiatry
(1995) 154-73; Cochrane, Alcohol Alcohol. (2005) 151-4),       Amyloid
precursor protein (APP) and AP peptides derived therefrom, e.g., API -42
and other fragments, are known to be involved in the pathology of
Alzheimer's disease. The Ai-42 peptides are not only implicated in
neurotoxicity but also are known to inhibit cholinergic transmitter function.
Further, it has been determined that AP peptides bind to a7nA0h
receptors. The inflammatory reflex is an autonomic nervous system
response to an inflammatory signal. Upon sensing an inflammatory
stimulus, the autonomic nervous system responds through the vagus
nerve by releasing acetylcholine and activating nicotinic a7 receptors on
macrophages, These macrophages in turn release cytokines.
Dysfunctions in this pathway have been linked to human inflammatory
diseases including rheumatoid  



WO 2008/087529PCT/IB2008/000090 13 arthritis, diabetes and sepsis.
Macrophages express the nicotinic a7 receptor and it is likely this receptor
that mediates the cholinergic anti-inflammatory response. See for example
Czura, C J et al."I.Iiirern, filed., (2005) 257(2), 156-66; Wang, H. et al
Nature (2003) 421: 384-388; de Jonge British Journal of Pharmacology
(2007) 151, 915-929. The mammalian sperm acrosorne, reaction is an
exocytosis process important in fertilization of the ovum by sperm.
Activation of an a7 nAChR on the sperm cell has been shown to be
essential for the acrosome reaction (Son, J.-I-1. and Ivleizel, S. Biol.
Reproduct. 68: 1348-1353, 2003). In addition, nicotinic receptors have
been implicated as playing a role in the body's response to alcohol
ingestion. a7nACh receptor aaonists such as compounds provided herein,
therefore, are also usedul in the treatment of these disorders, diseases,
and conditions,       For example, agonists for the a7nACh receptor
subtypes can also be used in the treatment of nicotine addiction, inducing
smoking cessation, treating pain, and treating jetlac, obesity, diabetes,
sexual and fertility disorders (eg. Premature ejaculation or vaginal
dryness, see 'n6448276), drug abuse (Salinas, Journal of Neuroscience
(2007) 27(21), 5615-5620), and inflammation (Wang H., et al. (2003)
Nature 421:384-338).       A number of recent observations point to a
potential neuroprotective effect of nicotine in a variety of
neurodegeneration models in animals and in cultured cells, involving
excitotoxic insults (Prendergast, M. A., et al. Med. Sci. Moult. (2001), 7,
1153-1160; Garrido, R., et al. (2001), J.Neurochem. 76, 1395-1403;
Sernba, J., et al. (1996) Brain Res, 735, 335-338; Shimohama, S., et
al.(1996), 777, 356-361; Akaike, A., et al. (1994) Brail? Res, 644,
181-187), traphic deprivation (Yamashita, H., Nakamura, S. (1996)
Neurosci.Lett. 213, 145-147), isehemia (Shimoharna, S. (1998) Brain Res,
779, 359-363), trauma (Ricci, D. J., Arendash, G. W. (1996)
Mol.CilemNeuropathol. 27, 285-305), AB-mediated neuronal death
(Rusted, J. M., et al, (2000) Behav.B rain Res. 113, 121-129; Kihara, T., et
al, (1997) Ann.Neurol. 42, 159-163; Kihara, T., et al. (2001)1,Biol.Chem.
276,  WO 2008/087529PCT/1B2008/000090 14 13541-13546) and
protein-aggregation mediated neuronal degeneration (Kelton, M. C. et
al.(2000) Brain Cogn 43, 274-282). In many instances where nicotine
displays a neuroprotective effect, a direct involvement of receptors
comprising the a7 subtype has been invoiced (Shimoharna, 5, et al.
(1998) Brain Res. 779, 359-363; Kihara, T., et al. (2001),L.Biol.Chem.
276, 13541-13546; Kelton, M. C., et al. (2000) Brain Cogn 43, 274-222;
Kern, W. R. (2000) Be/av. Brain Res, 113, 169-181; Dajas-Bailador, F. A.,
et al, (2000) Neuropharmacology 39, 2799-2807; Strahlendorf, J. C., et al.
(2001) Brain Res. 901, 71-78) suggesting that activation of ct7
subtype-containing nicotinic acetylcholine receptors may be instrumental
in mediating the neuroprotective effects of nicotine. Available data suggest
that the a7 nicotinic acetylcholine receptor represents a valid molecular
target for the development of agonists/positive modulators active as
neuroprotective molecules. Indeed, a7 nicotinic receptor agonists have
already been identified and evaluated as possible leads for the
development of neuroprotective drugs (Jonnala, R. R,, at al.(2002) Life
Set. 70, 1543-1554; Benchetif, M., et al. (2000) Dir. j.Pharinacol. 409,
45-55; Donnelly-Roberts, D. L., et al, (1996) Brain Res, 719, 36-44;
Meyer, E. M., et al. (1998) J. Pharinacol, Exp.Ther. 284, 1026-1032;
Stevens, T. R., et al. (2003) J. ATC2IPOSCICII.Ce 23, 10093-10099).
Compounds described herein can be used to treat such diseases.       In
accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from age-related dementia and
other dementias and conditions with memory loss comprising
administering to the patient an effective amount of a compound according
to Formula (I).       The present invention includes methods of treating
patients suffering from memory impairment due to, for example, mild
cognitive impairment due to aging, Alzheimer's disease, schizophrenia,
Parkinson's disease, Huntington's disease, Pick's disease,
Creutzfeldt-Jakob disease, depression, aging, head trauma, stroke, CNS
hypoxia, cerebral senility, multiinfarct dementia and other neurological
WO 2008/087529PCT/IB2008/000090 15 conditions, as well as HIV and
cardiovascular diseases, comprising administering an - effective amount
of a compound according to Formula (I),       In accordance with an
embodiment of the invention there is provided a method of treating and/or
preventing dementia in an Alzheimer's patient which comprises
administering to the subject a therapeutically effective amount of a
compound according to Formula (I) to inhibit the binding of an amyloid
beta peptide (preferably, API-42) with nACh receptors, preferable ainACh
receptors, most preferably, human ainACh receptors (as well as a method
for treating and/or preventing other clinical manifestations of Alzheimer's
disease that include, but are not limited to, cognitive and language
deficits, apraxias, depression, delusions and other neuropsychiatric
symptoms and signs, and movement and gait abnormalities).       The
present invention also provides methods for treating other amyloidosis
diseases, for example, hereditary cerebral angiopathy, nonneuropathic
hereditary arnyloid, Down's syndrome, macroglobuiinemia, secondary
familial Mediterranean fever, Muckie- Wells syndrome, multiple myeloma,
pancreatic- and cardiac-related amyloidosis, chronic hemodialysis
anthropathy, and Finnish and Iowa amylo       In addition, nicotinic
receptors have been implicated as playing a role in the body's response to
alcohol ingestion. Thus, agonists for a7nACh receptors can be used in the
treatment of alcohol withdrawal and in anti-intoxication therapy. Thus, in
accordance with an embodiment of the invention there is provided a
method of treating a patient for alcohol withdrawal or treating a patient
with anti-intoxication therapy comprising administering to the patient an
effective amount of a compound according to Formula (F.       Agonists for
the a7nACh receptor subtypes can also be used for neuroprotection
against damage associated with strokes and ischemia and glutamate
induced excitotoxicity. Thus, in accordance with an embodiment of the
invention there is provided a method of treating a patient to provide for
neuroprotection against damage associated with strokes and ischemia
and glutamate-induced  WO 2008/087529PCT/1132008/000090 16
excitotoxicity comprising administering to the patient an effective amount
of a compound according to Formula (I).       Agonists for the a7nACh
receptor subtypes can also be used in the treatment of nicotine addiction,
inducing smoking cessation, treating pain, and treating jetlag, obesity,
diabetes, sexual and fertility disorders (eg. Premature ejaculation or
vaginal dryness, see US 6448276), drug abuse (Salinas, Journal of
Neuroscience (2007) 27(21), 5615-5620), and inflammation. Thus, in
accordance with an embodiment of the invention there is provided a
method of treating a patient suffering from nicotine addiction, pain, jetlag,
obesity and/or diabetes, or a method of inducing smoking cessation in a
patient comprising administering to the patient an effective amount of a
compound according to Formula (I).       The inflammatory reflex is an
autonomic nervous system response to an inflammatory signal. Upon
sensing an inflammatory stimulus, the autonomic nervous system
responds through the vagus nerve by releasing acetylcholine and
activating nicotinic a7 receptors on macrophages. These macrophages in
turn release cytokines. Dysfunctions in this pathway have been linked to
human inflammatory diseases including rheumatoid arthritis, diabetes and
sepsis. Macrophages express the nicotinic a7 receptor and it is likely this
receptor that mediates the cholinergic anti-inflammatory response.
Therefore, compounds with affinity for the ainACh, receptor on
macrophages may be useful for human inflammatory diseases including
rheumatoid arthritis, diabetes and sepsis. See, e.g., Czura, C J et al., J.
Intern. Ivied., (2005) 257(2), 156-66, Wang, H. et al Nature (2003) 421;
384-388; de Jong:: British Journal of Pharmacology (2007) 151, 915-929.
Thus, in accordance with an embodiment of the invention there is
provided a method of treating a patient (e.g., a mammal, such as a
human) suffering from an inflammatory disease, such as, but not limited
to, rheumatoid arthritis, diabetes or sepsis, comprising administering to
the patient an effective amount of a compound according to Formula (I).
WO 2008/087529PCT/FB2008/000090 



17       The mammalian sperm acrosome reaction is an exocytosis process
important in fertilization of the ovum by sperm. Activation of an a7 nAChR
on the sperm cell has been shown to be essential for the acrosome
reaction (Son, J.--H. and lvleizel, S.      Reproduct. 68; 1348-1353 2003).
Consequently, selective ct7 agents demonstrate utility for treating fertility
disorders.       In addition, due to their affinity to ainACh receptors, labeled
derivatives of the compounds of Formula (I) (for example CI I or Ii18
labeled derivatives), can be used in neuroimaging of the receptors within,
e.g., the brain. Thus, using such labeled agents in vivo imaging of the
receptors can be performed using, for example PET imaging.       The
condition of memory impairment is manifested by impairment of the ability
to learn new information and/or the inability to recall previously learned
information. Memory impairment is a primary symptom of dementia and
can also be a symptom associated with such diseases as Alzheimer's
disease, schizophrenia, Parkinson's disease, Huntingdon's disease, Pick's
disease, Creutzfeldt-hicob disease, HIV, cardiovascular disease, and
head trauma as well as age-related cognitive decline.       Thus, in
accordance with an embodiment of the invention there is provided a
method of treating a patient suffering from, for example, mild cognitive
impairment (MCI), vascular dementia (VaD), age-associated cognitive
decline (AACD), amnesia associated wlopen-heart-surgery, cardiac arrest,
and/or general anesthesia, memory deficits from early exposure of
anesthetic agents, sleep deprivation induced cognitive impairment,
chronic fatigue syndrome, narcolepsy, AIDS-related dementia, epilepsy-
related cognitive impairment, Down's syndrome, Alcoholism related
dementia (Korsakoff Syndrome), drug/substance induced memory
impairments, Dementia Puglistica (Boxer Syndrome), and animal
dementia (e.g., dogs, cats, horses, etc.) comprising administering to the
patient an effective amount of a compound according TO Formula (I).  WO
20081087529PCT/1B2008/000090 18       Dosage of the compounds for
use in therapy may vary depending upon, for example, the administration
route, the nature and severity of the disease. In general, an acceptable
pharmacological effect in humans may be obtained with daily dosages
ranging from 0,01 to 200 mg/kg.      In some embodiments of the present
invention, one or more compounds of formula (I) are administered in
combination with one or more other other pharmaceutically active agents.
The phrase "in combination", as used herein, refers to agents that are
simultaneously administered to a subject. It will be appreciated that two or
more agents are considered to be administered "in combination"
whenever a subject is simultaneously exposed to both (or more) of the
agents. Each of the two or more agents may be administered according to
a different schedule; it is not required that individual doses of different
agents be administered at the same time, or in the same composition.
Rather, so long as both (or more) agents remain in the subject's body,
they are considered to be administered "in combination".       For example,
compounds of Formula (I). in forms as described herein, may be
administered in combination with one or more other modulators of a7
nicotinic acetylcholine receptors. Alternatively or additionally, compounds
of Formula (I), in forms as described herein, may be administered in
combination with one or more other anti-psychotic agents, pain relievers,
anti-inflammatories, or other pharmaceutically active agents.       Effective
amounts of a wide range of other pharmaceutically active agents are well
known to those skilled in the art. However, it is well within the skilled
artisan's purview to determine the other pharmaceutically active agent's
optimal effective amount range. The compound of Formula (I)and the
other pharmaceutically active agent can act additively or, in some
embodiments, synergistically. In some embodiments of the invention,
where another pharmaceutically active agent is administered to an animal,
the effective amount of the compound of Formula (I)is less than its
effective amount would be where the other pharmaceutically active  WO
2008/087529PC1/1B2008/000090 19 agent is not administered. In this
case, without being bound by theory, it is believed that the compound of
Formula (I) and the other pharmaceutically active agent act synergistically.
In some cases, the patient in need of treatment is being treated with one
or more other pharmaceutically active agents. In some cases, the patient
in need of treatment is being treated with at least two other
pharmaceutically active agents.       In some embodiments, the other
pharmaceutically active agent is selected from the group consisting of one
or more anti-depressant agents, anti-anxiety agents, anti-psychotic
agents, or cognitive enhancers, Examples of classes of antidepressants
that can be used in combination with the active compounds of this
invention include norepinephrine reuptake inhibitors, selective serotonin
reuptake inhibitors (SSRIs), NK-1 receptor antagonists, monoamine
oxidase inhibitors (MA0s), reversible inhibitors of monoamine oxidase
(RIMAs), seratonin and noradrenaline, reuptake inhibitors (SNRIs),
corticotropin releasing factor (CRF) antagonists, ccadrenoreceptor
antagonists, and atypical antidepressants. Suitable norepinephrine
reuptake inhibitors include tertiary amine tricyclics and secondary amine
tricyclies. Suitable tertiary amine tricyclics and secondary amine tricyfelies
include amitriptyline, clomipramine, doxepin, imipramine, trimipramine,
dothiepia, butriptyline, iprindoie, lofepramine, nortriptyline, protriptyline,
amoxapine, iciesipramine and maprotiline. Suitable selective seroton n
reuptake inhibitors include fluoxetine, citoiopram, eseitalopram,
faivoxamine, paroxetine, and sertraline. Examples of monoamine oxidase
inhibitors include isocarboxazid, phenelzine, and tranyleynromine.
Suitable reversible inhibitors of monoamine oxidase include moclobemide.
Suitable seto onin and noradrenaline reuptake inhibitors of use in the
present invention include venlafaxine, nefazodone, milnac;ipran, and
duioxetine. Suitable CRP antagonists include those compounds
described. in International Patent Publication Nos. WO 94/13643, WO
94/13644, WO 94/13661, WO 94/13676 and WO 94/13677. Suitable
atypical anti-depressants include bupropion, nefazodone, trazodone and
viioxaz ne. Suitable NK-1 receptor antagonists include  WO
2008/087529PCT/1B2008/000090 20 those referred to in International
Patent Publication WO 01/77100.       Anti-anxiety agents that can be used
in combination with the compounds of Formula (I) include without
limitation benzodiazepines and serotonin IA (5-1-ITiA) agonists or
antagonists, especially 5-I-ITIA partial agonists, and corticotropin
releasing factor (CRF) antagonists. Exemplary suitable benzodiazepines
include alprazolam, chlordiazepoxide, clonazepam, chlorazepate,
diazepam, halazepam, lorazepam, oxazepam, and prazepam. Exemplary
suitable 5-HTIA receptor agonists or antagonists include buspirane,
flesinoxan, gepirone and ipsapironc.      Anti-psychotic agents that are
used in combination with the compounds of Formula (I) include without
limitation aliphatic phethiazine, a piperazine phenothiazine, a
butyrophenone, a substituted benzamide, and a thioxanthine. Additional
examples of such drugs include without limitation haloperidoi, olanzapine,
clozapine, risperidone, pimozide, aripiprazol, and ziprasidone. In some
cases, the drug is an anticonvulsant, e.g., phenobarbital, pbenytoin,
primidon,e, or carbamazepine.       Cognitive enhancers that are used in
combination with the compounds of Formula (I) include, without limitation,
drugs that modulate neurotransmitter levels (e.g., acetylcholinesterase or
cholinesterase inhibitors, cholinergic receptor agonists or serotonin
receptor antagonists), drugs that modulate the level of soluble Ap, amyloid
fibril formation; or amyloid plaque burden (e.g., y-secretase inhibitors,
psecretase inhibitors, antibody therapies, and degraclative enzymes), and
drugs that protect neuronal integrity (e.g., antioxidants, kinase inhibitors,
caspase inhibitors, and hormones). Other representative candidate drugs
that are co-administered with the compounds of the invention include
cholinesterase inhibitors, (e.g., taerine (COCINEX), donepezil
(ARICEPle), rivastigmine (EXELON(r)) galantarnine (REMINVT2),
metrifonate, physostizmine, and Euperzine A), N-methyl-D-aspartate
(NlvIDA) antagonists and agonists (e.g., dextromethorphan, memantine,
clizocilpine mai:Date (MK-S0 I). xenon, remacemide, eliprodil,
amantadine, .D-cycloserine,  WO 20081087529PCT/IB2008/000090 21
felbamate, ifenprodil, CP-101606 (Pfizer), Deluce me, and compounds
described in U.S. Patent Nos. 6,821,985 and 6,635,270), ampakines (e.g.,
cyclothiazide, aniracetam, CX-516 (Ampalex1)), CX-717, CX-516,
CX-614, and CX-691 (Cortex Pharmaceuticals, Inc. Irvine, CA),
7-chloro-3-methyl-3-4-dihydro-21-1-1,2,4- benzothiadiazine, 5,5-dioxide
(see Zivkovic etal., 1995,1 Pharniacol. EAT, Therap., 272:300-309;
Thompson et al., 1995, Prose, Nati, Acad, Sc!, USA, 92:7667-7671),
3-bicyclo
[2,2,1]hept-5-en-2-yl-6-chlor0-3,4-clihydro-2H-1,2,4-benzothiadiazine-7-
sulfonamide-1,1-dioxide (Yamada, et al., 1993, Neurosc. 13:3904-3915);
7-fluoro-3-methyl-5-ethy1-1,2,4-benzothiadiazine-S,S-dioxide; and
compounds described in U.S. Patent No. 6,620,808 and International
Patent Application Nos. WO 94/02475, WO 96/38414, WO 97/36907, WO
99/51240, and WO 99/42456), benzodiazepine (BZD)/GABA receptor
complex modulators (e.g., orogabide, gengabine, zaleplon, and
compounds described in U.S, Patent No. 5,538,956, 5,260,331, and
5,422,355); serotonin antagonists (e.g., 51-IT receptor modulators,
51-ITIA antagonists or agonists (including without limitation lecozotan and
compounds described in -U.S. Patent Nos. 6,465,482, 6,127,357,
6,469,007, and 6,586,436, and in POT Publication No. WO 97/03932) and
5-1-1T6 antagonists (including without limitation compounds described in
U.S. Patent Nos. 6,727,236, 6,325,212, 6,995,176, and 7,041,695));
nicotinics (e.g., niacin); muscarinics (e.g., xanomeline, CDD-0102,
cevimeline, talsaclidine, oxybutin, tolterodine, propiverine, tropsium
chloride and darifenacin); monoa.mine oxidase type B (MAO B) inhibitors
(e.g., rasagiline, selegiline, deprenyl, lazabemide, safinamide, clorgyline,
pargyline, N-(2-arninoethyl)-4-chlorobenzamide hydrochloride, and
N-(2-aminoethyl)-5(3- fluoropheny1)-4-thiazolecarboxamide
hydrochloride); phosphodiesterase (PDE) IV inhibitors (e.g., roflumilast,
arofylline, cilomilast, roliprarn, RO-20-1724" theophylime, denbufyliine"
ARIFLO, ROFLUMILAST, CDP-840 (a tri-aryl ethane) CP80633 (a
pyrimidone), RP 73401 (Rhone-Poulenc Rorer), denbufyllin.e (SmithKline
Beecham), arofylline (Almirall), CP-77,059 (Pfizer), 



pyrid[2,3d]pyridazin-5-ones (Syntex), EP-685479 (Bayer), T-440 (Tanabe
Seiyaku), and SDZ-ISQ-844 (Novartis)); G proteins; channel modulators;
immunotherapeutics (e.g., compounds described in U.S. Patent
Application Publication No. US 2005/0197356 and US 2005/0197379);
anti-amyloid or amyloid lowering agents (e.g., bapineuzumab and
compounds described in U.S. Patent No. 6,878,742 or U.S. Patent
Application Publication Nos. US 2005/0282825 or US 2005/0282826);
statins and peroxisome proiiferators activated receptor (PPARS)
modulators (e.g., gemfibrozil (LOPID), fenofibrate (TRICORel),
rosiglitazone maleate (AVANDLe), pioglitazone (Actor), rosiglitazone
(Avandir), clofibrate and bezafibrate); cysteinyi protease inhibitors; an
inhibitor of receptor for advanced glycation endproduct (RAGE) (e.g.,
aminoguanidine, pyridoxaminem carnosine, phenazinediamine,
OPB-9195, and tenilsetam); direct or indirect neurotropic agents (e.g.,
Cerebrolysin(r), piracetam, oxiracetam, AIT-082 (Emiiieu, 2000, Arch.
Neurol. 57;454)); beta-secretase (BACE) inhibitors, u-secretase,
immunophilins, cs..ispase-3 inhibitors, Src kinase inhibitors, tissue
plasminogen activator (TPA) activators, AMPA
(alpha-amino-3-hydroxy-5'methy1-4-isoxazolepropionic, acid) modulators,
M4 agonists, JNIC inhibitors, LXR agonists, H3 antagonists, and
angiotensin IV antagonists. Other cognition enhancers include, without
limitation, acetyl-Icarnitine, citicholine, huperzine, DMAE
(dimeithyiaminoethanol), Bacopa monneiri extract, Sage extract, L-alpha
alyeeryl phosphoryl choline, Ginko biloba and Ginko biloba extract,
Vinpocetine, DHA, nootropics including Phenyltropin, Pikatropin (from
Creative Compounds, LLC, Scott City, MO), besipirdine, linopirdine,
sibopirdine, estrogen and estrogenic compounds, idebenone, T-588
(Toyama Chemical, Japan), and FK960 (Fujisawa Pharmaceutical Co.
Ltd.), Compounds described in U.S. Patent Nos, 5,219,857, 4,904,658,
4,624,954 and 4,665,183 are also useful as cognitive enhancers as
described herein, Cognitive enhancers that act through one or more of the
above mechanisms are also within the scope of this invention.  WO
2008/087529PCT/1B2008/000090 23      In some embodiments, the
compound of Formula (I) and cognitive enhancer act additively or, in some
embodiments, synergistically. In some embodiments, where a cognitive
enhancer and a compound of Formula (I) of the invention are
co-administered to an animal, the effective amount of the compound or
pharmaceutically acceptable salt of the compound of the invention is less
than its effective amount would be where the cognitive enhancer agent is
not administered. In some embodiments, where a cognitive enhancer and
a compound of Formula (I) are co-administered to an animal, the effective
amount of the cognitive enhancer is less than its effective amount would
be where the compound or pharmaceutically acceptable salt of the
invention is not administered. In some embodiments, a cognitive enhancer
and a compound of Formula (I)of the invention are co-administered to an
animal in doses that are less than their effective amounts would be where
they were no co-administered. In these cases, without being bound by
theory, it is believed that the compound of Formula (I) and the cognitive
enhancer act synergistically.       In some embodiments, the other
pharmaceutically active agent is an agent useful for treating Alzheimer's
disease or conditions associate with Alzheimer's disease, such as
dementia. Exemplary agents useful for treating Alzheimer's disease
include, without limitation, donepezil, rivastigmine, galantamine,
memantine, and tacrine.       In some embodiments, the compound of
Formula (I) admi istered together with another pharmaceutically active
agent in a single administration or composition.       In some embodiments,
a composition comprising an effective amount of the compound of
Formula (I) and an effective amount of another pharmaceutically active
agent within the same composition can be administered.       in another
embodiment, a composition comprising an effective amount of the
compound of Formula M and a separate composition comprising an
effective  amount of another pharmaceutically active agent can be
concurrently administered. In another embodiment, an effective amount of
the compound of Formula (I) is administered prior to or subsequent to
administration of an effective amount of another pharmaceutically active
agent. In this embodiment, the compound of Formula (I) is administered
while the other pharmaceutically active agent exerts its therapeutic effect,
or the other pharmaceutically active agent is administered while the
compound of Formula (I) exerts its preventative or therapeutic effect.
Thus, in some embodiments, the invention provides a composition
comprising an effective amount of the compound of Formula (I)of the
present invention and a pharmaceutically acceptable carrier. In some
embodiments, the composition further comprises a second
pharmaceutically active agent.       In another embodiment, the
composition further comprises a pharmaceutically active agent selected
from the group consisting of one or more other antidepressants,
anti-anxiety agents, anti-psychotic agents or cognitive enhancers,
Antidepressants, anti-anxiety agents, anti-psychotic agents and cognitive
enhancers suitable for use in the composition include the antidepressants,
anti-anxiety agents, anti-psychotic agents and cognitive enhancers
provided above.       In another embodiment, the pharmaceutically
acceptable carrier is suitable for oral administration and the composition
comprises an oral dosage form.       In some embodiments, one or more
compounds of Formula (I) is administered in combination with
antidepressant drug treatment, antipsychotic drug treatment, and/or
anticonvulsant drug treatment.       In certain embodiments, a compound
of Formula (I) is administered in combination with one or more selective
serotonin reuptaite inhibitors (SSA's) (for example, fluoxetine, citaiopram,
escitalopram oxalate, fluvoxamine maleate, paroxetine, or sertraline),
tricyclic antidepressants (for example, desipramine, arnitriptyiine,
amoxipine,, clotnipramine, doxepin, imipramine, nortriptyline, protriptyline,
trimipramine, dothiepin, butriptyline, iprindole, or lofepramine),
aminoketone class compounds (for example, bupropion); in some
embodiments, a compound of Formula (I) is administered in combination
with a monoamine oxidase inhibitor (MABI) (for example, phenelzine,
isocarboxazid, or tranylcypromine,), a serotonin and n.orepinepherine
reuptake inhibitor (SNRI) (for example, venlafaxine, nefazodone,
milnacipran, duioxetine), a norepin.ephrine reuptake inhibitor (NRI) (for
example, reboxetine), a partial 5-HTIA agonist (for example, buspirone), a
5-PIT2ii, receptor antagonist (for example, nefazodone), a typical
antipsychotic drug, or an atypical antipsychotic drug. Examples of such
antipsychotic drugs include aliphatic phethiazine, a piperazine
phenothiazine, a butyrophenone, a substituted benzamide, and a
thioxanthine. Additional examples of such drugs include haloperidol,
olarizapine, clozapine, risperidone, pimozide, aripiprazol, and ziprasidone.
In some cases, the drug is an anticonvulsant, e.g., phenobarbital,
phenytoin, primidone, or carbamazepine. In some cases, the compound of
Formula (I) is administered in combination with at least two drugs that arc
antidepressant drugs; antipsychotic drugs, anticonvulsant drugs, or a
combination thereof. Pharmaceutical. COMpOSitiONS       In yet a further
aspect, the invention refers to a pharmaceutical composition containing
one or more compounds of Formula (I), in association with
pharmaceutically acceptable carriers and excipients. The pharmaceutical
compositions can be in the form of solid, semi-solid or liquid preparations,
preferably in form of solutions, suspensions, powders, granules, tablets,
capsules, syrups; suppositories; aerosols or controlled delivery systems.
The compositions can be administered by a variety of routes, including
oral, transdermal, subcutaneous, intravenous, intramuscular, rectal and
intranasal, and are preferably formulated in unit dosage form, each
dosage containing from about 1 to about 1000 mg, preferably from 1 to
600 mg of the active ingredient. The compounds of the invention can be in
the form of free bases or as acid addition salts, preferably salts with
pharmaceutically acceptable acids. The invention also includes separated
isomers  WO 2008/087529PCT/IB2008/000090 26 and diastereomers of
compounds I, or mixtures thereof (e.g. racemic mixtures). The principles
and methods for the preparation of pharmaceutical compositions are
described for example in Remington's Pharmaceutical Science, Mack
Publishing Company, Easton (PA).       When administered to an animal,
one or more compounds of Formula (I), in any desirable form (e.g., salt
form, crystal form, etc)., can be administered neat or as a component of a
pharmaceutical composition that comprises a physiologically acceptable
carrier or vehicle. Such a pharmaceutical composition of the invention can
be prepared using standard methods, for example admixing the
compound(s) and a physiologically acceptable carrier, excipient, or
diluent. Admixing can be accomplished using methods well known for
admixing a compound of Formula Wand a physiologically acceptable
carrier, excipient, or diluent.       Provided pharmaceutical compositions
(i.e., comprising one or more compounds of Formula (I), in an appropriate
form, can be administered orally. Alternatively or additionally, provided
pharmaceutical compositions can be administered by any other
convenient route, for example, parenterally (e.g., subcutaneously,
intravenously, etc., by infusion or bolus injection, etc), by absorption
through epithelial or mucocutaneous linings (e,g., oral, rectal, vaginal, and
intestinal mucosa, etc.), etc. Administration can be systemic or local.
Various known delivery systems, including, for example, encapsulation in
liposomes, rnicroparticles, microcapsules, and capsules, can be used.
Methods of administration include, but are not limited to, intradermal,
intramuscular, intraperitoneal. intravenous, subcutaneous, intranasal,
epidural, oral, sublingual, intracerebral, intravaginal, transdermal, rectal,
by inhalation, or topical, particularly to the ears, nose, eyes, or skin. In.
some instances, administration will result of release of the compound
(and/or one or more metabolites thereof) into the bloodstream. The mode
of administration may be left to the discretion of the practitioner.  WO
2008/087529PCT/IB2008 0090 



27       In some embodiments, provided pharmaceutical compositions are
administered orally; in some embodiments, provided pharmaceutical
compositions are administered intravenously.       In some embodiments, it
may be desirable to administer provided pharmaceutical compositions
locally. This can be achieved, for example, by local infusion during
surgery, topical application, e.g., in conjunction with a wound dressing
after surgery, by injection, by means of a catheter, by means of a
suppository or edema, or by means of an implant, said implant being of a
porous, non-porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers.       In certain embodiments, it can be
desirable to introduce a compound of Formula (I) into the central nervous
system, circulatory system or gastrointestinal tract by any suitable route,
including intraventricular, intrathecal injection, paraspinal injection,
epidural injection, enema, and by injection adjacent to the peripheral
nerve. Intraventricular injection can be facilitated by an intraventricular
catheter, for example, attached to a reservoir, such as an Ommaya
reservoir.       Pulmonary administration can also be employed, e.g., by
use of an inhaler or nebulizer, and formulation with an aerosolizing agent,
or via perfusion in a  fluorocarbon or synthetic pulmonary surfactant, In
certain embodiments, the compound of Formula (I) can be formulated as a
suppository, with traditional binders and excipients such as triglycerides.
In some embodiments, one or more compounds of Formula (I) can be
delivered in a vesicle, in particular a liposome (see Langer, Science
249:1527-1533, 1990 and Treat et al., Liposomes in the Therapy of
Infectious Disease and Cancer 317-327 and 353-365, 1989).       In some
embodiments, one or more compounds of Formula (I) can be delivered in
a controlled-release system or sustained-release system (see, e.g.,
Goodson, in Medical Applications of Controlled Release, vol. 2, pp.
115-138, 1984).  Other controlled or sustained-release systems discussed
in the review by Langer, Science 249:1527-1533, 1990 can be used. In
some embodiments, a pump can be used (Langer, Science
249:1527-1533, 1990; Sefton, CRC Grit, Ref Blamed. Eng. 14:201, 1987;
Buchwald et at, Surgery 88:507, 1980; and Saudek etal., Engl. J Med.
321:574, 1989). In another embodiment, polymeric materials can be used
(see Medical Applications of Controlled Release (Langer and Wise eds,,
1974); Controlled Drug Bioavailability, Drug Product Design and
Performance (Smolen and Ball eds., 1984); Ranger and Peppas, J.
Macrame/, Sc!. Rev. Macromol. Chem, 2:61, 1983; Levy et al., Science
228:190, 1935; During et al., Ann, Neural. 25:351, 1989; and Howard
etal., 1 i'Veurosurg. 71:105, 1989).       As noted above, provided
pharmaceutical compositions can optionally comprise a suitable amount of
a physiologically acceptable excipient. Exemplary physiologically
acceptable excipients can be liquids, such as water and oils, including
those of petroleum, animal, vegetable, or synthetic origin, such as peanut
oil, soybean oil, mineral oil, sesame oil and the like. For example, useful
physiologically acceptable excipients can be saline, gum acacia, gelatin,
starch paste, talc, keratin, colloidal silica, urea and the like, Alternatively or
additionally, auxiliary, stabilizing, thickening, lubricating, and coloring
agents can be used.       In some embodiments, a physiologically
acceptable excipient that is sterile when administered to an animal is
utilized. Such physiologically acceptable excipients are desirably stable
under the conditions of manufacture and storage and will typically be
preserved against the contaminating action of microorganisms. Water is a
particularly useful excipient when a compound of Formula (I) is
administered intravenously. Saline solutions and aqueous dextrose and
glycerol solutions can also be employed as liquid excipients, particularly
for injectable solutions, Suitable physiologically acceptable excipients also
include starch, glucose, lactose, sucrose, gelatin. malt, rice, flour, chalk,
silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride,
dried skim milk, glycerol, propylene,  WO
2008037329PCT/IB2008/000090 29 glycol, water, ethanol and the like.
Provided pharmaceutical compositions, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering agents.
Liquid carriers may be used in preparing solutions, suspensions,
emulsions, syrups, and elixirs. A compound of Formula (I) can be
dissolved or suspended in a pharmaceutically acceptable liquid carrier
such as water, an organic solvent, a mixture of both, or pharmaceutically
acceptable oils or fat. Such a liquid carrier can contain other suitable
pharmaceutical additives including solubilizers, emulsifiers, buffers,
preservatives, sweeteners, flavoring agents, suspending agents,
thickening agents, colors, viscosity regulators, stabilizers, or
osmo-regulators. Suitable examples of liquid carriers for oral and
parenteral administration include water (particularly containing additives
as above, e.g., cellulose derivatives, including sodium carboxymethyl
cellulose solution), alcohols (including moriohydric alcohols and polyhydric
alcohols, e.g., glycols) and their derivatives, and oils (e.g., fractionated
coconut oil and arachis oil). For parenteral administration the carrier can
also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile
liquid carriers are used in sterile liquid form compositions for parenteral
administration. The liquid carrier for pressurized compositions can be
halogenated hydrocarbon or other pharmaceutically acceptable propellant.
Provided pharmaceutical compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, pellets, capsules, capsules
containing liquids, powders, sustained-release formulations, suppositories,
emulsions, aerosols, sprays, suspensions, or any other form suitable for
usc, in some embodiments, pharmaceutical compositions in the form of a
capsule are provided, Other examples of suitable physiologically
acceptable excipients are described in Remington's Pharnzaceutical
Sciences 1447-1676 (Alfonso R. Gennaro, ed., 19th ed. 19951.       In
some embodiments, a compound of Formula (I) (in an appropriate form) is
formulated in accordance with routine procedures as a composition
adapted for oral  WO 2008/087529PCT/1B2008/00 0090 30 administration
to humans, Compositions for oral delivery can be in the form of tablets,
lozenges, buccal forms, troches, aqueous or oily suspensions or solutions,
granules, powders, emulsions, capsules, syrups, or elixirs, for example.
Orally administered compositions can contain one or more agents, for
example, sweetening agents such as fructose, aspartame or saccharin;
flavoring agents such as peppermint, oil of wintergreen, or cherry; coloring
agents; and preserving agents, to provide a pharmaceutically palatable
preparation. In powders, the carrier can be a finely divided solid, which is
an admixture with the finely divided compound or pharmaceutically
acceptable salt of the compound. In tablets, the compound or
pharmaceutically acceptable salt of the compound is mixed with a carrier
having the necessary compression properties in suitable proportions and
compacted in the shape and size desired, The powders and tablets can
contain up to 'about 99% of the compound or pharmaceutically acceptable
salt of the compound.       Capsules may contain mixtures of one or more
compounds of Formula (I) with inert fillers and/or diluents such as
pharmaceutically acceptable starches (e.g., corn, potato, or tapioca
starch), sugars, artificial sweetening agents, powdered celluloses (such as
crystalline and microcrystalline celluloses), 'flours, gelatins, gums, etc.
Tablet formulations can be made by conventional compression, wet
granulation, or dry granulation methods and utilize pharmaceutically
acceptable diluents, binding agents. lubricants, disintegrants, surface
modifying agents (including surfactants), suspending or stabilizing agents
(including, but not limited to, magnesium stearate, stearic acid, sodium
lauryl sulfate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose,
methyl cellulose, microcrystalline cellulose, sodium carb oxyrn ethyl
cellulose, carbo x ymethylce Hui se calcium, polyvinylpyrrolidine, alginic
acid, acacia gum, xanthan gum, sodium citrate, complex silicates, calcium
carbonate, glycine, sucrose, sorbitol, dicalciurn phosphate, calcium
sulfate, lactose, kaolin, mannitol, sodium chloride, low melting  WO
20081087529PCD1B2008/000090 31 waxes, and ion exchange resins.)
Surface modifying agents include nonionic and anionic surface modifying
agents. Representative examples of surface modifying agents include, but
are not limited to, poloxamer 188, benzalkonium chloride, calcium
stearate, cetostearl alcohol, cetomacrogol emulsifying wax, sorbitan
esters, colloidal silicon dioxide, phosphates, sodium dociecylsulfate,
magnesium aluminum silicate, and triethanoiamine.       Moreover, when in
a tablet or pill form, provided pharmaceutical compositions can be coated
to delay disintegration and absorption in the gastrointestinal tract, thereby
providing a sustained action over an extended period of time. Selectively
permeable membranes surrounding an osmotically active driving
compound are also suitable for orally administered compositions. In these
latter platforms, fluid from the environment surrounding the capsule can
be imbibed by the driving compound, which swells to displace the agent or
agent composition through an aperture. These delivery platforms can
provide an essentially zero order delivery profile as opposed to the spiked
profiles of immediate release formulations. A time-delay material such as
glycerol monostearate or glycerol stearate can also be used. Oral
compositions can include standard excipients such as mannitol, lactose,
starch, magnesium stearate, sodium saccharin, cellulose, and magnesium
carbonate+ in some embodiments, the exeipients are of pharmaceutical
grade.       In some embodiments, one or more compounds of Formula (I)
(in an appropriate form) can be formulated for intravenous administration.
Typically, compositions for intravenous administration comprise sterile
isotonic aqueous buffer, Where necessary, the compositions can also
include a solubilizinz agent, Compositions for intravenous administration
can optionally include a local anesthetic such as lignocaine to lessen pain
at the site of the injection. Generally, the ingredients are supplied either
separately or mixed together in unit dosage form; for example, as a dry
lyophilized powder or water-free concentrate in a hermetically sealed
container such as an ampule or sachette indicating the quantity of active  



WO 20081087529P CTilB2008/000090 32 agent. Where a compound of
Formula (I)is to be administered by infusion, it can be dispensed, for
example, with an infusion bottle containing sterile pharmaceutical grade
water or saline. Where a compound of Formula (I)is administered by
injection, an ampule of sterile water for injection or saline can be provided
so that the ingredients can be mixed prior to administration.      In some
embodiments, one or more compounds of Formula (I) (in an appropriate
form) can be administered transdermally through the use of a transdermal
patch. Transdermal administrations include administrations across the
surface of the body and the inner linings of the bodily passages including
epithelial and mucosa! tissues. Such administrations can be carried out
using the present in lotions, creams, foams, patches, suspensions,
solutions, and suppositories (e.g., rectal or vaginal).       Transdermal
administration can be accomplished through the use of a transdermal
patch containing one or more compounds of Formula (I) (in an appropriate
form) and a carrier that is inert to the compound or pharmaceutically
acceptable salt of the compound, is non-toxic to the skin, and allows
delivery of the agent for systemic absorption into the blood stream via the
skin. The carrier may take any number of forms such as creams or
ointments, pastes, gels, or occlusive devices. The creams or ointments
may be viscous liquid or semisolid emulsions of either the oil-in-water or
water-in-oil type. Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containing the active ingredient may
also be suitable. A variety of occlusive devices may be used to release the
compound or pharmaceutically acceptable salt of the compound into the
blood stream, such as a semi-permeable membrane covering a reservoir
containing a compound of Formula (I) with or without a carrier, or a matrix
containing the active ingredient.       One or more compounds of Formula
(I) (in an appropriate form) may be administered rectally or vaginally in the
form of a conventional suppository.  WO
2008/087529PCT/1112008/000090 33 Suppository formulations may be
made from traditional materials, including cocoa butter, with or without the
addition of waxes to alter the suppository's melting point, and glycerin.
Water-soluble suppository bases, such as polyethylene glycols of various
molecular weights, may also be used.      One or more compounds of
Formula (I) (in an appropriate form) can be administered by
controlled-release or sustained-release means or by delivery devices that
are known to those of ordinary skill in the art. Such dosage forms can be
used to provide controlled- or sustained-release of one or more active
ingredients using, for example, hydropropylmethyl cellulose, other polymer
matrices, gels, permeable membranes, osmotic systems, multilayer
coatings, microparticles, liposomes, microspheres, or a combination
thereof to provide the desired release profile in varying proportions.
Suitable controlled- or sustained-release formulations known to those
skilled in the art, including those described herein, can he readily selected
for use with the active ingredients of the invention. The invention thus
encompasses single unit dosage forms suitable for oral administration
such as, but not limited to, tablets, capsules, geleaps, and caplets that are
adapted for controlled- or sustained release.       In some embodiments a
controlled- or sustained-release composition comprises a minimal amount
of a compound of Formula (Ti to treat or prevent one or more disorders,
diseases or conditions associated with activity of a7 nicotinic acetylcholine
receptors. Advantages of controlled- Or sustained-release compositions
include extended activity of the drug, reduced dosage frequency, and
increased compliance by the animal being treated. In addition, controlled-
or sustained-release compositions can favorably affect the time of onset of
action or other characteristics, such as blood levels of the compound or a
pharmaceutically acceptable salt of the compound, and can thus reduce
the occurrence of adverse side effects.       Controlled- or
sustained-release compositions can initially release an amount of one or
more compounds of Formula (I) that promptly produces a desired  WO
20081087529PCT/III2008/000090 34 therapeutic or prophylactic effect,
and gradually and continually release other amounts of the compound to
maintain this level of therapeutic or prophylactic effect over an extended
period of time. To maintain a constant level of the compound a body, the
compound can be released from the dosage form at a rate that will
replace the amount of the compound being metabolized and excreted
from the body. Controlled- or sustained-release of an active ingredient can
be stimulated by various conditions, including but not limited to, changes
in pH, changes in temperature, concentration or availability of enzymes,
concentration or availability of water, or other physiological conditions or
compounds.       In certain embodiments, provided pharmaceutical
compositions deliver an amount of a compound of Formula (I) that is
effective in the treatment of one or more disorders, diseases, or conditions
associated with activity (or inactivity) of cii" nicotinic acetylcholine
receptors. According to the present invention, in VilTO or in vivo assays
can optionally be employed to help identify optimal dosage ranges. The
precise dose to be employed can also depend on the route of
administration, the condition, the seriousness of the condition being
treated, as well as various physical factors related to the individual being
treated, and can be decided according to the judgment of a health-care
practitioner. Equivalent dosages may be administered over various time
periods including, but not limited to, about every 2 hours, about every 6
hours, about every 8 hours, about every 12 hours, about every 24 hours,
about every 36 hours, about every 48 hours, about every 72 hours, about
every week, about every two weeks, about every three weeks, about
every month, and about every two months, The number and frequency of
dosages corresponding to a completed course of therapy will be
determined according to the judgment of a health-care practitioner.
Effective dosage amounts described herein typically refer to total amounts
administered; that is, if more than one compound of Formula (I) is
administered, the effective dosage amounts correspond to the total
amount administered.  WO 2008/087529PCT/1132008/000090 35 The
effective amount of a compound of Formula (I) for use as described1
herein will typically range from about 0.001 mg/kg to about 600 mg/kg of
body weight per day, in some embodiments, from about 1 mg/kg to about
600 mg/kg body weight per day, in another embodiment, from about 10
mg/kg to about 400 mg/kg body weight per day, in another embodiment,
from about 10 mg/kg to about 200 mg/kg of body weight per day, in
another embodiment, from about 10 mg/kg to about 100 mg/kg of body
weight per day, in another embodiment, from about 1 mg/kg to about 10
mg/kg body weight per day, in another embodiment, from about 0.001
mg/kg to about 100 mg/kg of body weight per day, in another
embodiment, from about 0.001 mg/kg to about 10 mg/kg of body weight
per day, and in another embodiment, from about 0.001 mg/kg to about 1
rnglicg of body weight per day.       In some embodiments, pharmaceutical
compositions are provided in unit dosage form, e.g., as a tablet, capsule,
powder, solution, suspension, emulsion, granule, or suppository. In such
form, the composition is sub-divided in unit 'dose containing appropriate
quantities of the active ingredient; the unit dosage form can be packaged
compositions, for example, 'Jacketed powders, vials, ampoules, prefilied
syringes or sachets containing liquids! A unit dosage form can be, for
example, a capsule or tablet itself, or it can be the appropriate number of
any such compositions in package form. Such unit dosage form may
contain, for example, from about 0,01 mg/kg to about 250 mg/kg, and may
be given in a single dose or in two or more divided doses. Variations in the
dosage will necessarily occur depending upon the species, weight and
condition of the patient being treated and the patient's individual response
to the medicament.       In some embodiments, the unit dosage form is
about 0.01 to about 1000 mg, In another embodiment, the unit dosage
form is about 0.01 to about 500 mg; in another embodiment, the unit
dosage form is about 0.01 to about 250 mg; in another embodiment, the
unit dosage form is about 0.01 to about 100 mg; in another embodiment,
the unit dosage form is about 0.01 to about 50 mg; in another  WO
20081087529PC T/IB2008/000090 36 embodiment, the unit dosage form
is about 0.01 to about 25 mg; in another embodiment, the unit dosage
form is about 0.01 to about 10 mg; in another embodiment, the unit
dosage form is about 0.01 to about 5 mg; and in another embodiment, the
unit dosage form is about 0.01 to about 10 mg;       A compound of
Formula (I) can be assayed in vitro or in vivo for the desired therapeutic or
prophylactic activity prior to use in humans. Anima model systems can be
used to demonstrate safety and efficacy. Synthesis and Preparation 



The compounds of Formula (I) or their precursors can be prepared
through a number of synthetic routes amongst which the ones illustrated
in Schemes 1-5 below: Scheme 1    2       According to Scheme 1, an
0.)-haloalkanoylchloride I (hereby exemplified by a e)-bromoalkanoyl
chloride) is reacted with a suitable heterocyclic amine 2 in a solvent such
as for example but not limited to dichloromethane, dimethylformamide,
dimethyiacetamide, tetrahydrofurane, ethyl acetate and the like, or
mixtures thereof, in the presence of a base such as for example but not
limited to triethylamine, Hunig's base (diisopropylethylamine) or an
inorganic base such as for example potassium carbonate, to afford the
coupling amide product 3 which may or may be not isolated and purified.
Amide 3 is then reacted in a suitable solvent such as but not limited to
dichloromethane, dimethylformamide, or dimethylacetamide with an amine
X, which may be or may not be used in excess, in the presence Or
absence of an additional base such as triethylatnine or Hunig's base to
afford subject matter compounds of Formula (I).  WO
2008/087529PCT/1132008/000090 37 Scheme 2 (R'IN +  Br,T OHBRT
HY)01   o cR"li Q, i-CY)/11 R  X = amine   42a       According to Scheme
2, an co-haloalkanoic acid is suitably activated using an agent such for
example but not limited to as 1,1'-earbony1diimidazole in a solvent such
as for example dichloromethane, dimethylformamide or mixtures thereof
and reacted with a suitable heterocyclic amine to afford the intermediate
co-haloallcanoie acid amide 3, which may or may be not isolated and
purified. Amide 3 is then reacted in a suitable solvent such as but not
limited to dichloromethanc, dintethylformamide, or climethylacetamide with
an amine X, which may be or may not be used in excess, in the presence
or absence of an additional base such as triethylamine or Hunig's base to
afford subject matter compounds of Formula (I). Scheme 3    



According to Scheme 3, an co-aminoalkanoic acid is suitably activated
using an agent such for example but not limited to as
1,1'-carbonyldiiinidazole in a solvent such as for example
dichloromethane, dimethylforrnamide or mixtures thereof and reacted with
a suitable heterocyclic amine to afford subject matter compounds of
Formula (I). d)Scheme 4 0rilN2 II+ TOH .4%.(Rt)j X = amine 6  0 /RI N
WO 20081087529PCT/182008/000090 38      According to Scheme 4, an
ra-aminoalkanoic acid 5 is suitably activated using an agent such for
xample but not limited to as 1,l'-carbonylciiimidazole in a solvent such as
for example clichloromethane, ciimethylformamide or mixtures thereof and
reacted with a suitable bromoheterocyclic amine to afford
bromoheteroarylamicies of formula 7, which are then reacted further under
cross-coupling conditions, for example Suzuki conditions, to afford subject
matter compounds of Formula (I).       Scheme 5 shows one possible route
towards the synthesis of chain-substituted acids 5, precursors to
compounds of Formula (I)          According to Scheme 5, an
alkyl-substituted malonic acid diester it treated with base, such as for
example but not limited to sodium hydride in a solvent such as
tetranydrofurane or dimethylformamide and reacted with an
a,co-clihaloalkane. The disubstituted malonic acid diester thus obtained is
hydrolysed and mono-decarboxylated by treatement with a strong acid,
such as for example hydrobromic acid. Esterification is then carried out,
for example by treatement with methanol and a catalytic amount of acid.
Substitution of the to-halogen may be accomplished by the use of a
suitable amine heating in a solvent like toluene, but not limited to this
solvent. Finally, hydrolysis of the ester function with an aqueous base
affords intermediates of formula 5 which can be activated as described to
afford compounds of Formula (I).       The compounds of Formula (I), their
optical isomers or diastereomers can be purified or separated according to
well-known procedures, including but not limited  WO
2008/087529PCT/1132008/000090 39 to chromatography with a chiral
matrix and fractional crystallisation, Exemplification Experimental
Procedures - Synthesis of compounds General 



Unless otherwise specified all nuclear magnetic resonance spectra were
recorded using a Varian Mercury Plus 400 MHz spectrometer equipped
with a PFG ATB Broadband probe.       HPLC-MS analyses were
performed with a Waters 2795 separation module equipped with a Waters
Micromass ZQ (ES ionisation) and Waters PDA 2996, using a Waters
XTerra MS CIS 3.5pm 2.1x50min column,       Preparative H1.PC was run
using a Waters 2767 system with a binary Gradient Module Waters 2525
pump and coupled to a Waters Micromass ZQ (ES) or Waters 2487 DAD,
using a Supelco Discovery HS C18 5.0um 10x21.2nam column
Gradients were run using 0.1% formic acid/water and 0.1% formic
acid/acetonitrile with gradient 5/95 to 95/5 in the run time indicated in the
Examples.       All column chromatography was performed following the
method of Still, C.; J. Org Chem 43, 2923 (1978), All TLC anaiyses were
performed on silica gel (Merck 60 P254) and spots revealed by UV
visualisation at 254 urn and K.Mr104 or ninhydrin stain.       When
specified for array synthesis, heating was performed on a Buchi Syncore
system. All microwave reactions were performed in a GEM Discover oven.
WO 2008;087529PCT 2008/000090 40 Abbreviations used throughout the
Experimental Procedures Ac0Etethyl acetate DCMdichloromethane
DOE1,2-dichloroethane DIvIEANN-dimethylethylamine
DMFN,N-dimethylformamide DMSO, dmsodimethylsulphoxide DAMN ,
N-dimethylacetamide SCXstrong cation exchanger TEAtriethylamine
TEAtrifluoroacetic acid THFtetrahydrofuran TLCthin layer chromatography
LC-MSliquid chromatography - mass spectrometry HPLChigh
performance liquid chromatography General 3-amino-S-aryiTheteroaryl
pyrazole synthesis       The 3-amino-5-aryl/heteroaryl pyrazoles used in
the Examples were either commercially available or synthesised using the
routes shown in the scheme below: Al or Al So   Ar 



Ar %0   CN  NA\ Ar B2 ON General procedure or aryl/heteroaryl
fi-icetonitrile synthesis (Al): CH,CA Ar0NaH, tolueneON       Aryl or
heteroaryl methyl carboxyiate were commercially available or were
synthesized according to the following standard procedure: the aryl or
heteroaryl carboxylic acid (32 mmol) was dissolved in MeOH (40 mt.-) and
sulfuric acid (1mL) was added. The mixture was refluxed overnight, after
which the solvent was  WO 2008/087529PCT/182008/000090 41
evaporated under reduced pressure; the crude was dissolved in DCM and
washed with saturated aqueous NaliCO3 solution. The organic phase was
dried and evaporated under reduced pressure, and the crude was used
without further purification.       To a solution of an aryl or heteroaryl methyl
carboxylate (6.5 mmol) in dry toluene (6 mL) under N2, NaH (50-60%
dispersion in mineral oil, 624 mg, 13 mmol) was carefully added. The
mixture was heated at 80C and then dry CH3CN was added dropwise(1.6
mL, 30.8 mmol). The reaction was heated for IS hours and generally the
product precipitated from the reaction mixture as Na salt.       The reaction
was then allowed to cool down to room temperature and the solid formed
was filtered and then dissolved in water. The solution was then acidified
with 2N HCI solution and at pH between 2-6 (depending on the ring
substitution on the aryl/heteroaryi system) the product precipitated and
was filtered off. If no precipitation occurred, the product was extracted with
DCM.       After work-up, the products were generally used in the following
step without further purification. The general yield was between 40 and
80%. General procedure for aryl/heteroaryl fi-icetonirrile synthesis
(routebis,: CH2ON or RCH.,CN Ar BuLL toluene         Aryl- or
heteroaryl-carboxylic acid methyl esters are commercially available or
were synthesized under the standard procedure, as described in general
procedure Al.       To a solution of dry alkanenitrile in toluene (1 mmol/mL,
5 eq.) cooled down to -78C. under nitrogen, a solution of n-butyliithium in
n-hexane (1.6 N, 3.5 eq) was added dropwise. The mixture was left
stirring at -78C for 20 minutes and then a solution of the aryl or heteroaryi
methyl carboxylate in toluene (0.75 mmolimL, 1 eq.) was added and the
reaction allowed to reach room temperature. Upon reaction completion,
after about 20 minutes, the mixture was cooled down to 0C and FTC]  WO
2008/087529PCT/1B2008/000090 



42 2N was added to pH 2. The organic phase was recovered, dried over
Na2SO4 and concentrated under reduced pressure, affording the title
product which was generally used without further purification. General
procedure for aryl aminopyra:ole synthesis (route A:3): 0    H, R CN
To a solution of the p-ketonitrile (7.5 mmoL), in absolute Et0H (15 mL)
hydrazine monohydratc (0.44 mL, 9.0 mmol) was added and the reaction
was heated at reflux for 18 hrs. The reaction mixture was allowed to cool
to room temperature and the solvent was evaporated under reduced
pressure. The residue was dissolved in DCM and washed with water.
The organic phase was concentrated under reduced pressure to give a
crude product that was purified by Si02 column or by precipitation from
Et20. Yields were generally between 65 and 90%.       Hyciroxy-aryl- or
hydroxy-izeteroaryl-carboxylic acid to methyl ester-General procedure
4-hydroxy-benzoic acid (usually 24.0 mmol) was dissolved in Me0H (50
mL) and sulfuric acid (1 mL/g substrate) was added. The mixture was
refluxed overnight; after which the solvent was evaporated under reduced
pressure; the crude was dissolved in DCM and washed with saturated
NaHCO3 to basic pH. The organic phase was dried and evaporated under
reduced pressure, and the product was used without further purification.
The yields were between 80 and 90%.       Hydroxy-aryl- or
hydroxy-hcteroaryl-carboxylic acid methyl ester to F2C110- aryl- or
heteroarylcarboxylic acid methyl ester- General procedure
-Under a N2 atmosphere, 4-hydroxy-benzoic acid methyl or ethyl ester
(1.0 eq) and sodium chlorodifluoroacetate (1.2 eq) were dissolved in DMF
(20-25 mL) in a two neck round bottom flask; potassium carbonate (1.2
eq) was added and the  WO 2008/087529PCT/1132008/0011090 43
mixture was heated at 125C until complete conversion of the starting
material was observed by LC-MS. The mixture was then diluted with water
and extracted with DC1v1; the organic phase was dried and removed
under reduced pressure, and the crude was purified through Si column to
obtain the product (Yields from 20 to 70%),       The following Table 1
reports yields and analytical data obtained in the preparation of a series of
F26'HO-aryl- or F2CHO -heteroaryl-carboxylic acid methyl esters
prepared according to the general procedures described above Table 1
Methyl ester -OH C8H7F03 Yield = 85% 1H NMR (DIMSO-d6) 5 3.78 (3H,
s), 7,00-7.05 (1H, m), 7,60-7,65 (2H, it)  Methyl ester -OCHF2 C9H7F303
Yield = 66% 1H NMR (DMSO-d6) 5 3.78 (3H, a), 6.24 (111, m), 7.61 (1H,
tn), 7.64 (11-1, m), 10,89 (11-1, bs)   



C9H6F403 Yield = 34% 1H NMR (DMSO-d6) 8 3.86 (3H, s), 7.18-7.24
(2H, m), 7.42 (111, t, J=72.4 Hz). C9H6Cl2F203 Yield = 74% 1H NMR
(DMSO-d6) 5 3.31 (3H, s), 7.22 (1H, t, J=71,6 Hz), 8.05 (2H, s).
091-17C1F203 Yield = 85% 11-I NivIR (DMSO-d6) 5 3.85 (3H, s), 7.39
(11-I, t, J=72.4 Hz), 7.50 (111, t, J=8.4 Hz), 7.82-7.89 (2H, m).
C101-110F204 Yield = 85% 1H MINER (D1\480-d6) 3.84 (3H, s), 3.87
(3H, s); 7.22 (11-1, t, J=73.6 Hz), 7.29 (11-1, d, J=8.4 Hz), 7.57-7.60 (2H,
in).  WO 20081087529PCT/11320081000090 L1-4 4-Hydroxy-2-
methyl-benzoic acid C9H1003 Yield = 95% 1H NMR (DMSO-c16) 2.43
(3H, br s), 3.72 (3H, s); 6.61- 6.64 (2H, m); 7.71-7.73 (1H, m), 10.10
(11-1, s). C101-110F203 Yield = 85% 1H NIVIR (DIVISO-d6) 2.52 (3H, Or
s), 3.80 (31-1, s); 7.07-7.13 (2H, m); 7.34 (1H, t, J=73.6 Hz), 7.89 (1H, d,
J=8.8 Hz).    3-bnidazo[1,2-alpyridin-6-y1-3-oxo-propio nitrite       The
product was obtained starting from imidazo[1,2-a]pyridine-6-carboxylic
acid methyl ester according to general procedure Al Yield 39%
C101-17N30 Mass (calculated) [185]; (found) [M-FH+]=186 [M-H]=184 LC
Rt=0.23, 100% (3 mm method)       111-NMR: (dmso-d6): 4.72 (2H,$),
7.61-7.65 (2H, m), 7.70 (1H, m), 8.07 (1H, s), 9,40 (s, 1H).
5-Iinidazo[1,2-cUpyridin-6-y1-111-pyrazoi-3-ylamine 



The title compound was synthesized according to general procedure A2
starting from 3-imidazo11,2-a]pyridin-6-y1-3-cmo-propionitrile Yield: 84%
C101-19N5 Mass (calculated) [199]; (found) [M+1]= 200 LCMS, (5min
method, RT=0.21 min,       NMR (1H, 400MHz, iYie0H-d4) 3,34 s, 2H),
5,90 (or s, 1H), 7,57 (a. 1H), 7,63 (M. s, 1H), 7,36 (s, 1H), 8,73 (s, 11-I)
Chlorocynnamonitrile synthesis (route Bl) ArA cN       POC13 (2 eq with
respect to the arylineteroary1 ace,tophenone) were added dropwise to 4
molar equivalents of anhydrous DMF cooled down to 0C, at such a rate
that the temperature did not exceed 10C. The acetophenone (1 eq) was
then added dropwise and the reaction was allowed to reach room
temperature. The reaction was then stirred for further 30 and then 0.4
mmol of  WO 2008/087529PCT/1132008/000090 45 hydroxylamine
hydrochloride were added. The reaction Was then heated up to 50C, after
which heating was removed and additional 4 eq. of hydroxylamine
hydrochloride were added portionwise (at such a rate that the temperature
never exceeded 120C). The reaction was then stirred until the
temperature of the mixture spontaneously decreased to 25C. Water (100
mL) were then added and the mixture was extracted with diethyl ether.
The organic phase was dried over Na2SO4 and concentrated under
reduced pressure. The crude product was used for the next step without
further purification. Ar.y/ aminopyrazole synthesis ('route B2) Ar-511-1'-
CN   N-N NH2   A         To a solution of the chiorocynnamonitrile (0.5
mmolimL, I eq) in absolute Et0H 2 eq of hydrazine rnonohydrate were
added and the reaction was heated at reflux for 4 hrs. The reaction
mixture was allowed to cool to room temperature and the solvent was
evaporated under reduced pressure. The residue was triturated with Et20,
allowing to recover the tide compound which was generally used without
further purification. .5-(2-Trifiztoromethyi-pheny1)-2H-pyrazol-5-yknnine a)
3-0xo-3-(2-trifluoromet12y1-pheny4)-propiailitriie       The product was
prepared according to the general procedure for arninopyrazole synthesis
(route Al) from 2-trifluoromethyl-benzoic acid methyl ester (3.1 g, 14,0
mmol, 1.0 eq), The crude was precipitated from SCI to give the title
product as a yellow solid (2,8 g, yield: 94%). C101-16F31\10 



1H-MIt. (CO30D): 4.90 (2H, hr s); 7.52-7.86 (4H, m).
5-(2-Trifil.107'0722ethyl-pheny1)-2H-pyrazol-3-ylamine The product was
prepared according to general procedure for aminopyrazok  WO
200R/087529PCT/IB2008/000090 46 synthesis (route A2). The crude was
purified through Si column (eluent: DC/M) and dried to give the title
product (0.6 g, 20% Yield). ClOH8F3N3
5-(2,6-Dimethyl-pheny0-211-pyrazo7-3-yiamine a)
3-(2,6-Dinzethyl-pheny0-3-oxo-propianitrile       The product was prepared
according to the general procedure for aminopyrazole synthesis (route Al),
refluxing the mixture overnight and then for 2 h at 110C. The crude
product was extracted with DCIM and used in the following step without
further purification (2.2 g, yield: 76%). Cl1H1INO b)
5-(2,6-Dimethy1-pheny1)-2H-pyrazol-3-yl0m e       The product was
prepared according to general procedure for aminopyrazole synthesis
(route A2). The crude was purified through Si column (eluent: DC1M) and
washed with water, extracted and dried to give the title product (0.25 g,
yield 10%). Cl1H13N3 1H-NMR (CD30D): 2.09-2.23 (6H, m); 7.04-7.12
(2H, m); 7.18-7.26 (2 5-(2-Chioro-4-fitioro-phenyl)-2H-pysazol-3-ylamine
a) 3-(2-Chloro-4-fluoro-pheny1)-3-axo-pr0pi0nit7.ile       The product was
prepared according to the general procedure for arninopyrazoie synthesis
(route Al) from 2-chloro-4-fluoro-benzoic acid methyl. ester (0.7 g; 3,7
mmol, 1.0 eq). The crude product was extracted with DCM and used in
the following step without further purification (0.4 g, yield: 60%).
C9H5C117NO b) 5-(2-Chloro-4-fluoro-phen,3)1,1-211-pyrazal-3-ylcunine
The product was prepared according to general procedure for
aminopyrazoie synthesis (route A2). The crude was dissolved in DOM;
washed with sat NaHCO3, extracted and dried to give the title product
(0.12 g, yield 26%), C9H7C1FN3  WO 2008/087529PCT/1B2008/000090
47 11-1-NIVIR (drnscy-d6); 7,03-7.53 (4H, m).
5-(5-tert-Eztryl-thiophen-2-y1)-2H-pyrazol-3-ylanzine a)
3-(15-tert-Butyl-thioplzen-211)-3-oxo-propionitrile       The product was
prepared according to the general procedure for aminopyrazoie synthesis
(route Al) from 5-tert-Butyl-thiophene-2-carboxylic acid methyl ester (3.0 g,
15.0 mmol, 1.0 eq). The crude product was extracted with DCM and used
in the following step without further purification (2.7 g, yield: 86%).
C11H13NOS b) 5-(5-tert-Butyl-thiophen-2-y1)-2H-pyrazol-3-yiamine
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude was washed with water
and precipitated to give the title product (2.7 g, yield 91%). C111-115N3S 



Mass (calculated) [2211; (found) [M4-H1 =222. LC Rt = 2.53 niM, 94% (10
min method)               1H-NlvIR (dmso-d6): 1.26-1.29 (9H, in); 4.87 (2H, br
s): 5.47 (1H, hr s); 6.66-6.79 (1H, m); 6.97-7.02 (1H, m)
5-(3-Ch1oro-2-methyl-pheny1)-2H-pyrazo -3-ylatnine 2-Ethyl-benzoic acid
methyl ester       2-Ethyl-benzoic acid (3.0 g, 17.6 mmol) was dissolved in
Me0I-1 (20 mL) and sulfuric acid (linL) was added, The mixture was
refluxeci overnight, after which the solvent was evaporated under reduced
pressure; the crude was dissolved in DCM and washed with saturated
Na2CO3 to basic pH. The organic phase was dried and evaporated under
reduced pressure, and the product (3.1 g, yield 96%) was used without
further purification. C9H9C102               1H-NWIR (dmso-d6): 2.48 (3H, hr
s) 3.82 (3H, s); 7.31 (1H,. .1-7.6 Hz); 7.63-7.67 (2H, rn).  WO
2008/087529PCT/1132008/000090 48 bl
343-Chioro-2-methyl-phenyl)-3-oxo-propionitrile       The product was
prepared according to the general procedure for aminopyrazoie synthesis
(route Al) from 3-Chloro-2-methyl-benzoic acid methyl ester (3.1 g, 16.8
mine% 1.0 eq). The crude product was precipitated form water and used
in the following step without further purification (2.4 g, yield; 74%).
ClOH8C1NO                 1H-NMR (dmso-d6): 2.31 (3H, br s); 4.64 (2H, hr
s); 7.27-7.36 (2H, n 7.54-7.77 (1H, m). a)
5-(3-Chioro-2-methyl-phenyl)-2H-pyrazol-3-y1amine       The product was
prepared according to general procedure for aminopyrazole synthesis
(route A2). The crude product was purified through 8i02 column (20 g)
with gradient elution from 100% Et0Ac to Et0Ac-Me0I-1 80:20. The title
product (1.3 g, yield 50%) was obtained, ClOH1OC1N3 Mass (calculated)
[2073; (found) [M+11-] =208. LC Rt 1.96 mm, 85% (10 mm method)
1H-NivIR (CDC13): 2.41 (3H, s); 5.74 (1H, s); 7.16 (1H, t, J=8.0 Hz);
7.20-7,26 (111, in); 7.38-7.40 (1H, m). 5-('2-Et/'n;
i-pheuyl,)-2H-pyrazol-3-yl-amfne a) 2-Ethyl-benzoic acid methyl ester
2-Ethyl-benzoic acid (3.0 g, 20.0 mmol) was dissolved in Me0H (20 mL)
and catalytic quantity of sulfuric acid (irri) was added. The mixture was
refluxed overnight, after that the solvent was evaporated under reduced
pressure; the crude was dissolved in DCM and washed with saturated
Na2003 to basic pH. The organic phase was dried and evaporated under
reduced pressure, and the product (2.9 g, yield 88%) was used without
further purification CIOH1202 1H-NMR (dmso-d6): 1.12 (3H, t, 3-7.2 Hz);
2.86 (2H, q, 3=7.2 Hz); 3.81 (3  WO 2008/087529PCT/1B2008/000090 49
s); 7.27-734 (21i, m); 7.46-7.51 (1H, m); 7.73-7.75 (IH, b)
3-(2-Ethyl-pheny1)-3-oxo-prapionitilie 



The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 2-ethyl-benzoic acid methyl ester
(2.9 g, 17.6 mrnol, 1.0 eq). The crude product was extracted with DCM as
a yellow oil and used in the following step without further purification (2.6
g, yield: 92%). ClIHI1NO       1H-Nlv1R (dmso-d6): 1.10-1.18 (3H, m); 2.78
(2H, q, J-7.2 Hz); 4.67 (1H, s); 7.23-7.53 (3H, m); 7.73-7.78 (IH, m).
5-(2-Ethy1-phen3AJA-2H-pyrazo1-3-yl-ainine       The product was
prepared according to general procedure for aminopyrazole synthesis
(route A2). The crude product was purified through Si02 column (20 g)
with gradient elution from 100% Et0Ac to Et0Ac-Me0H 80:20. The title
product (1.2 g, yield 40%) was obtained CI1H13N3 Mass (calculated)
11871; (found) [M+Hr] =188. LC Rt = 1.58 min, 90% (10 min method)
11-1-NMR (CDC13): 1.15 (3H, t, J=7.6 Hz)'; 2,71 (2H, q, J-7.6 Hz); 5.72
(1H, ): 7.20-7.26 (1E, m.); 7.29-7.35 (3H, m).
5-(4-Methary-pheny1)-4-777ethyl-2H-pyrazoi-3-ylamine a.
3-(4-Atethoxy-pheny1)-2-Inethyl-3-axo-pro_pionitrile       The product was
prepared according to the general procedure for aminopyrazole synthesis
(route Al) from 4-methoxy-benzoic acid methyl ester (3,0 mL, 18.0 mmol,
1.0 eq), NaH (1.4 g, 36.0 mmol, 2.0 eq) and propionitrile (6.1 84.9 mmol,
4.7 e ). The crude was purified through Si-column (eluent exarAe/ethyl
acetate) to give 2.1 g of title product (yield: 62%). C111-illNO2
5-(4-Methoxy-phenyi)-4-methyl-2H-pyrazol-3-ylaininC  WO
2008/087529PCT/1132098/000090 50 The product was prepared
according to general procedure for aminopyrazole synthesis (route A2).
The crude product was washed with basic water and dried, and the title
product (1.8 g, yield 80%) was used without further purification C1
11-113N30 Mass (calculated) [203j; (found) [M+H+] =204. LC Rt = 1.34
min, 91% (10 mm method) 11-1-NMR (CDC13): 2.03s); 3.84 (3H, s);
6,96-6.98 (2H, m); 7.37-7.39 (4.H, m).
4-Methyl-5-(4-trifiztoromethyl-phenyl)-21f-pyrazol-3-ylam n q)
2-Methy1-3-oxo-344-trifizioromethy1-phenyll-propionitri1e       The product
was prepared according to the general procedure for aminopyrazole
synthesis (route Al) from 4-trifluoromethyl-benzoic acid methyl ester (3.0
g, 14.7 rnmol, 1.0 eq), NaH (1.2 g, 29.4 innuil, 2.0 eq) and propionitrile
(4.9 inL, 69.4 mmol, 4.7 eq). The crude product was extracted with DCM
and used in the following step without further purification (3.2 g, yield:
96%). C11148F3NO 17)
4-11/Iethy1-5-(4-trifluaronrethy17pheny1)-2H-pyrazol-3-y1aminE       The
product was prepared according to general procedure for aminopyrazoie
synthesis (route A2), The crude product was washed with basic water and
dried, and the title product (2.8 g, yield 84%) was used without further
purification C111-110F3N3 



Mass (calculated) [2411; (found) [1v1+I-17] =242. Rt = 2.34 mm, 92% (10
min method) 11-1-NMR (CDC:01 2.05 (3H, s); 7.56 (2H, d, 1=8.4 Hz);
7.64 (2H, Hz).
5-(4-Cyclopropyimethoxy-2-inethyl-phenyl)-21-1-pyrazol-3-ylamine a)
4-)Hydroxy-2-nietayl-benzoic acid methyl ester
4-Hydroxy-2-methyl-benzoic acid (4.8 g, 32.0 mmol) was dissolved in
Me0H  WO 2008/087529PCT/1B2008/000090 51 (40 mL) and catalytic
quantity of sulfuric acid (1 mL) was added. The mixture was refluxed
overnight, after which the solvent was evaporated under reduced
pressure; the crude was dissolved in DOM and washed with saturated
NaHCO3 to basic pH. The organic phase was dried and evaporated under
reduced pressure, and the product (5.0 g, yield 959/a) was used without
further purification. C9H100.3               11-1-NNIR (dmso-d6): 2,43 (3H, s);
3.72 (3H, s); 6.62-6.64 (2H, m); 7,71-7.73 (1H, in); 10.10 (1H, s).
4-Cyclopropylmethoxy-2-methyl-benzoic acid methyl ester
4-Hydroxy-2-methyl-benzoic acid methyl ester (1.0 g, 6.0 mmol, 1,0 eq)
was dissolved in acetone (14 mL), Nal (0.45 g, 3.0 mmol, 0.5 eq) and
K2CO3 (1.66 g, 12.0 mmol, 2.0 eq) were added ad the mixture was stirred
at room temperature for 20 min. (Bromomethyl)cyclopropane (0.53 mL, 5
4 mmol, 0.9 eq) was added, and the mixture was refluxed for 2 days. The
solvent was concentrated under reduced pressure, NaOH 10% was
added, and the crude was extracted with DCPyl and dried. 0.42 g of title
product (yield 32%) were recovered and used without further purification.
C13H1603               (CDC13): 0.23-0.34 (2H. m); 0.52-0.64 (2H, in);
1.151.24 (1H, in); 7.52 3H, s); 3.75 (2H, d, 3-7.2 Hz); 3.77 (3H, s);
6.64-6.66 (1H, in); 7.83-7.85 (2H, c)
3-(4-Gyciopropyiinethoxy-2-methyi-pheny9-3-oxa-prapionitrfie       The
product was prepared according to the general procedure for
arninopyrazole synthesis from 4-cyclopropy1methoxy-2-methyl-benzoic
acid methyl ester (route AI bis). 0,54 g of the title product was extracted
from water and dried (yield 69%) and used directly for the next step.
Cl4H15NO2 4-9 5-(4-Cyclopropylmethoxy-2-meth)'i-phe
v1,)-2H-pyrazol-3-ylamine  WO 2008/087529PC171E2008/000090
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude product was purified
through Si02 column with gradient elution from 100% Et0Ac to
Et0Act.-Me0H 90:10, The title product (206 mg, yield 36%) was obtained,
Cl4H17N30                       1H-NMR (CD300): 029-0.36 (2H, m); 0.54-0,63
(2H, m); 1.18-1.28 (1H, ni); 2.33 (31-1, s); 3.81 (2H, d, J=7.2 Hz); 5.67
(1H,$); 6.74-6.80 (21-1, m); 7.25 (1H, d, J=8.8 Hz),
5-(3-Chloro-4-cyclopropylmethoxy-phenyl)-2H-pyrazol-3-ylamine a)
3-Ci2loro-4-cyclopropylmethaxy-benzoic acid methyl ester
3-Chloro-4-hydroxy-benzoic acid methyl ester (1.1 g, 6.0 mmol, 1.0 eq)
was dissolved in acetone (14 mL), NaI (0.45 g, 3.0 mmol, 0.5 eq) and
K2003 (1.66 g, 12.0 trnnol, 2.0 eq) were added ad the mixture was stirred
at room temperature for 20 min, (Bromornethyl)cyclopropane (0.53 triL,
5.4 mmol, 0.9 eq) was added, and the mixture was refluxed for 2 days.
The solvent was concentrated under reduced pressure, NaOH 10% was
added, and the crude was extracted with DCM and dried. The title product
(0.88 g, yield 32%) was recovered and used without further purification,
012H13 0103                          1H-NIVIR (dmso-d6): 0.33-0.37 (2H, m);
0.55-0,60 (21-1, m); 1.25-1.27 (1H, m); 3.80 (3H, s); 3.99 (2H, d, J=7.2
Hz); 7.21 (1H, s, J=8.8 Hz); .85-7.91 (2H, m),
3-(3-Chloro-4-cyclopropylmetharyp1ienyl)-3-oxo-propionitrile 



The product was prepared according to the general procedure from
3-Chioro4-cyclopropylmethoxy-benzoic acid methyl ester (route Albis).
0.74 g of the title product was extracted from water and dry (yield 81%)
and used directly for the next step. C 3H12C1NO2
5-(3-Chloro-4-cyclopropylmethoxy-pheny1)-2H-pyrasol-3-ylauzine  WO
2008/087529P CT/1132008/0000 90 53       The product was prepared
according to general procedure for arninopyrazoie synthesis (route A2).
The crude product was purified through Si02 column (gradient elution from
100% Et0Ac to EtO.A.c-IvIe0H 90:10). 521 mg of the title product (yield
67%) were obtained. C 1 3H14 0IN3 Mass (calculated) [263]; (found)
[M+H+] =264. LC Rt 7 2.51 min, 90% (10 min method)              IH-NMR
(CD20D): 0.25-0.29 (2FI, m); 0.52-0.55 (2H, m); 1.10-1.18 (IH, m); 3.81
(2H, d, .1-6.8 Hz); 5.74 (1H, s); 6.95-6.99 (1H, m); 7.24-7.30 (2H, m),
5-(4-Cyclopropylmethoxy-2-triliztoromethyl-pheny0-2H-pyrazoi-3-ylaminC
a) 4-hydroxy-2-trifluaromerhyl-benzoic acid methyl ester
4-hydroxy-2-triltuoromethyl-benzoic acid (5.0 g, 24.0 mmol) was dissolved
in Me0H (50 mL) and a catalytic quantity of sulfuric acid was added. The
mixture was refluxed overnight; after which the solvent was evaporated
under reduced pressure; the crude was dissolved in DCM and washed
with saturated NaHCO3. The organic phase was dried and evaporated
under reduced pressure, and the product was used without further
purification. C9H7F303 1.),)
4-Cyclopropylmethoxy-2-trifluoromethyl-benzoic acid methyl ester
4-hydrox -trifluoromethyl-benzoic acid methyl ester (1.2 g; 4,5 mmol, 1.0
eq) was dissolved in acetone (14 inL), Nal (0.5 eq) and K2CO3 (1.04 g,
2.0 eq) were added and the mixture was stirred at room temperature for
30 min, (Bromomethyl)cyclopropane (0.42 mL, 4.3 minol, 0.9 eq) was
added, and the mixture was refluxed for 2 days. The solvent was
concentrated under reduced pressure, NaOH 10% was added; and it was
extracted with DCM and dried. The title product (1.21 g; yield 92%) was
recovered and used without further purification, Cl3H13F303 -(4-
_ycloprapylmethoxy-2-trifluoromethyl-pheny -mo-propion'tri2e  WO
20081087529PCT/182008/000090 54       The product was prepared
according to the general procedure (route Albis). The mixture was
acidified with HO 1M and the organic phase separated and dried, to give
1.2 g of the title product (yield 94%) which was used directly for the next
step. C14H12F3NO2 Mass (calculated) [283]; (found) [M4-1-14] =284 LC
Rt = 3.86 min, 98% (10 mm method) 4)
5-(4-Cyelopropylmethory-2-trifitioro ethyl-phenyl)-2H-pyrazol-3-ylamine
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude product was purified
through Si.02 column (gradient elution from Ethyl Aserate-cycloexane 1:1
to Ethyl Acetate-Me0H 90;10). 650 mg of the title product (yield 52%)
were obtained. C14H14F3N30 Mass (calculated) [2971; (found) [M+117]
=298, LC RI = 2.78 min, 59% (10 min method) 



1H-NMR (CDC13); 032-0.44 (2H, m); 0.64-0.62 (2H, m); 1.22-1.37 (1H,
m); 3.80-3,92 (2H, m); 5.78 (1H, s); 7.04-7.07 (1H, m); 7.24-7.26 (1H, m);
7.38-7.40 (1H, m) 5-(4-Cyclopropyi /71
ethoxy-2,3-clifluoro-pheny0-2H-pyrazol-3-ylamine
4-hydroxy-2,3-difluaro-benzoic acid methyl ester
4-hydroxy-2,3-difluoro-benzoic acid (2.0 g, 11.5 mmol) was dissolved in
IVIe01-1 (20 mL) and catalytic quantity of sulfuric acid was added. The
mixture was refluxed overnight, after that the solvent was evaporated
under reduced pressure; the crude was dissolved in Davi and washed with
saturated NaHCO;,. The organic phase was dried and evaporated under
reduced pressure, and the product was used without further purification.
C8H6F203 b) 4-Cyclapropylmethoxy-2,3-difluoro-ben:aie acid methyl
ester  WO 2008/087529PCT/1B2008/0001190 55
4-Hydroxy-2,3-difluoro-benzoic acid methyl ester (0.9 g, 4.8 mmol, 1.0 eq)
was dissolved in acetone (14 mL), NaI (0.5 eq) and K2CO3 (1.03 g, 2.0
en) were added and the mixture was stirred at room temperature for 30
min. (Bromomethyl)cyclopropane (0.42 mL, 0.9 eq) was added, and the
mixture was retluxed for 2 days. The solvent was concentrated under
reduced pressure, NaOH 10% was added, and it was extracted with DCM
and dried. The title product (0.97 g, yield 84%) was recovered and used
without further purification. C 1 21-112F203 c)
3-(4-Cyc1opropylmethoxy--2,3-difizioro-pheny1)-3-oxo-propionitrile
The product was prepared according to the general procedure (route
Albis). The mixture was acidified with HC1 1M and the organic phase
separated and dried, to give 0.79 g of the title product (yield 79%) which
was used directly for the next step. C13H11F2NO2 Mass (calculated)
[251]; (found) [M-1-1-1] =252. LC Rt = 3.53 min, 82% (10 min method) d)
544-Cyclopropyitnethoxy-2,3-difluoro-phenyl)-2H-pyrazol-3-ylamine
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude product was purified
through Si02 column (gradient elution from Et0Ac-cycloexane 1:1 to
Et0Ac:Me01-1 90:10). 810 mg of the title product (yield 97%) were
obtained. C13H13F2N30 Mass (calculated) [265]; (found) [M--1-11 =266.
LC Rt =- 2.59 min, 75% (10 min method) 1H-NMR (CDC13): 032-0.47
(211, in); 0.64-0.75 (2H, m), 1.19-1.38 (1H, in): 3.67-4.15 (4H, iii); 5.95
(1H, s); 6.74-6.83m); 7.17-7.26 (1H, m); 5- (3,
5-Dichloro-4-cyclopropylmethoxy-pheny1)-211-pyrazol-3ylam(lle a) 3,
..5-DicHoro-4-Cyciopropylniet/zoxy-benzo ic acid methyl ester  WO
2008/087529PCT/102008/000090 56       3,5-Dichloro-4-hydroxy-benzoic
acid ethyl ester (1.0 g, 4.5 nunol, 1,0 eq) was dissolved in acetone (14
inL), NaI (0.5 eq) and K2CO3 (0.98 g, 9.0 mmol, 2.0 eq) were added ad
the mixture was stirred at room temperature for 30 min.
(Bromomethyl)cyclopropane (0.39 mL, 4.1 mmol, 0.9 eq) was added, and
the mixture was refluxed for 2 days. The solvent was concentrated under
reduced pressure, NaOH 10% was added, and it was extracted with DCM
and dried. The title product (0.98 g, yield 79%) was recovered and used
without further purification. C12H12C1203 b) 3(3,
5-Dichloro-4-cyclopropylmethoxy-pheny1)-3-oxo-propionitrile       The
product was prepared according to the general procedure (route Albis).
The mixture was acidified with Ha 11?4 and the organic phase separated
and dried, to give 0.91 g of the title product (yield 90%) which was used
directly for the next step. 



C13H13C12N30 Mass (calculated) [283]; (found) [M+H+] =284. LC Rt =
4.06 mm, 99% (10 mm method) c)
5-(3,5-Dichloro-4-cyclopropylmethoxy-phenyV-2,H-pyrazol-3ylamine
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude product was purified
through Si02 column (gradient elution from Et0Ac-cycloexane 1:1 to Ethyl
Acetate:Me0H 90;10). 750 mg of the title product (yield 79%) were
obtained, C13H13C12N30 Mass (calculated) [297]; (found) [M+H+] =298.
LC Rt = 3.23 mm, 93% (10 min method) Ili-NMR (CDC13): 023-0.46 (2H,
m); 0,64-0.74 (2H, m); 1.30-1.48 (1H, mu); 3.60-4.04 (4H, in); 5.86 (IH, s);
7.48 (2H, s)
5-(4-CyClOpl'OpyllnethOXy-3-717ethOXy-phen112)-2H-pyraZ01-3-y1011t
inE 4-Cyclopropylmethaxy-3-methoxy-benzoic acid methyl ester  WO
2008/087529PCD1B2008/000090 57       4-hydroxy-3-methoxy-benzoic
acid methyl ester (1.0 g, 5,5 mmol, 1.0 eq) was dissolved in acetone (14
rnL), Na! (0.5 eq) and 1(2003 (1.0 g, 2.0 eq) were added and the mixture
was stirred at room temperature for 30 mm. (BromomethyDcyclopropane
(0.53 mL, 0.9 eq) was added, and the mixture was refiuxed for 2 days.
The solvent was concentrated under reduced pressure, NaOH 10% was
added, and it was extracted with DCM and dried, The title product (1.21 g,
yield 93%) was recovered and used without further purification.
C131-11604 b) 3
(4-Cyc1opropylmethox_v--3-methoxy-p1eny1)-3-oxo-prapionitrile       The
product was prepared according to the general procedure (route Al bis).
The mixture was acidified with HC1 1M and the organic phase separated
and dried, to give 1.24 g of the title product (yield 99%) which was used
directly for the next step. Cl4H15NO3 Mass (calculated) [245]; (found)
[iv1+144] =246. LC Rt = 3.03 min, 100% (10 min method) c)
5-(4-Cyclopropyitnethoxy-3-methoxy-pheny1)-211-pyrazal-3-ylamine
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2). The crude product was purified
through SiO2 column (gradient elution from Et0Ac-cycloexane 1:1 to Ethyl
Acetate:Me0H 90:10). 220 mg of the title product (yield 50%) were
obtained. CI4H17N302 Mass (calculated) [259]; (found) [M+1-1+] =260.
LC Rt = 1.86 mm, 93% (10 min method)               1H-NMR (CDC13):
027-0.43 (2H, m); 0.56-0.72 (211, m); 1.23-1.40 (1H, in); 348 (2H, in);
3.87 (3H, s); 3.98 (2H, hr s); 5.82 (111, s); 6.85-6.89 (11-1, in); 7057.10
(211, m); 3-Amino-5-(3-filioro-pheny1)-pyrazole-1-carboxylic acid ten-butyl
ester  WO 2008/087529PCT/1132008/000090 58 



3-Amino-5-(3-fluoro-phenyl)-pyrazole (5.0 g, 28.0 mmol, 1.0 eq) and KOH
4.5 M (50 rnL, 226 mmol, S eq) were dissolved in DCM (200 mL), and
di-tert-butyl dicarbonate (6.5 g, 30.0 mmol, 1.1 eq) was added; the mixture
was stirred at room temperature until complete conversion was observed
by LC-MS analysis. The organic phase was washed with saturated brine
and evaporated; the crude was crystallized with Me0H, to give 7.4 g of title
product (yield 95%). CI41-116FN302              1H-NMR (dmso-d6): 1.57
(9H, s), 5.80 (1H, s), 6.43 (2H, br s), 7.16-7.21 (1H, m), 7.41-7.47 (1H, m);
7.50-7.54 (H, m); 7.58-7.60 (1H, m). 3-Amino-5-o-tolyl-pyrazole-1
-carboxylic acid tert-butyl ester       3-Amino-5-o-tolyl-pyrazole (0,5 g, 2.89
mmol, 1.0 eq) and KOH 4.5 M (5.1 mL, 23.1 mmol, 8.0 eq) were dissolved
in DCM (20 mL), and Di-tert-butyl dicarbonate (0.66 g, 3.0 mmol, 1.1 eq)
was added; the mixture was stirred at room temperature until complete
conversion was observed by LC-MS analysis. The organic phase was
washed with saturated brine and evaporated, to give 0.6 g of title product
(yield 76%). Cl5H19N302 Mass (calculated) [273]; (found) [M+H] =274.
LC RI = 2.34 min, 96% (5 min method)
3-Amino-5-(4-trifluoromethyl-phenyl)-pyrazole-1-carboxylic acid tert-butyl
ester       3-Amino-5-(4-trifluoromethyl-phenyl)-pyrazole (2.0 g, 3.8 mmol,
1.0 eq) and KOH 4.5 M (15.7 mL, 70.5 mmol, 8.0 eq) were dissolved in
DC1v1 (70 mL), and ditort-butyl dicarbonate (2.02 g, 9,2 mmol, 1.1 eq)
was added; the mixture was stirred at room temperature until complete
conversion was observed by LC-MS analysis. The organic phase was
washed with saturated brine and evaporated; the crude was crystallized
with CH3CN, to give 1.9 g of title product (yield 69%). C15H16F3N302
WO 2008/087529PCT/032008/000090 59 Mass (calculated) [327]; (found)
[M+1-1]--328. LC Rt = 2.59 mm, 100% (5 min method)               1H-NMR
(dmso-d6): 1.57 (9H, s), 5.83 (111, s), 6.46 (2H, s), 7,74 (2H, d, J = 8.4
Hz), 7.95 (2H, d, J = 8.8 Hz) 5-Pyridin-2-y1-2H-pyrazo1-3-ylamine al
Oxo-pyridin-2-yl-acetonitrile       The product was prepared according to
the general procedure for aminopyrazole synthesis (route Al) from
pyridine-2-carboxylic acid methyl ester (3M g, 21.9 mmol, 1.0 eq). The
crude was precipitated from HC1 to give the title product as a solid (2.2 g,
yield: 69%) which was used directly for the next step. C8H6N20 b)
5-Pyriclin-2-y1-2H-pyrazol-3-ylanzine       The product was prepared
according to general procedure for amino pyrazole synthesis (route A2).
The crude product was dissolved in Et0Ac, washed with NaHCO3, dried
and evaporated. NMR analysis showed that a major portion of the crude
mixture was still in the opened form: the mixture was then dissolved in
CH3COOH and heated at 80C overnight, to allow for ring closure of the
opened form. The product was then recovered as the acylated form, which
was de-acylated stirring with HC1 6N at 60C overnight obtaining the title
product (0.816 g, yield 60%). C8H8N4               1H-NMR (dmso-d6): 4.81
(211, bs), 5.92 (111, s), 7.21-7.24 (1H, rn), 7.76 (211, d), 8.51 (1H, d),
11.96 (111, bs) 5-(3-Difluoromethoxy-pheny1)-2H-pyrazol-3-ylaz ze a)
3-Difluoromethoxy-benzoic acid methyl ester       Difluoromethoxy-benzoic
acid (2.0 g, 10.6 mmol, 1.0 eq) was dissolved in Me0H (15 ml,) and a
catalytic quantity of sulfuric acid was added. The mixture was refluxed
overnight, after which the solvent was evaporated under reduced
pressure;  WO 20081087529PCT/1132008/000090 60 



the crude was dissolved in DCM and washed with saturated NaHCO3 to
basic pH. The organic phase was dried and evaporated under reduced
pressure, and the title product was used without further purification (1.9 g,
yield 90%). C9H8F203       IH-NMR (dmso-d6): 3.86 (3H, s), 7.33 (1H, t, J
= 73.6 Hz), 7.46-7.50 (1H, m), 7.59 (1H, t, J=8.0 Hz), 7.67 (1H, s); 7.82
(1H, d, J=7.6 Hz). 3-(3-Difluoromethoxy-pheny1)-3-oxo-propionitrile
The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al his) from 3-difluoromethoxy-benzoic
acid methyl ester (1.5 g, 7.4 minol, 1.0 eq), The crude was precipitated by
addition of aqueous HC1 to give the product which was used directly for
the next step. ClOH7F2NO2 c)
5-(3-Difluoromethoxy-pheny0-21-1-pyrazol-3-ylamine       The product was
prepared according to general procedure for aminopyrazole synthesis
(route A2), The crude product was purified through Si-column with
gradient elution from 100% Et0Ac to Et0Ac-Me0H 90:10. 1.45 g of title
product (yield 87%) was obtained. Cl 01-I9F2N30                   11-1-NMR
(dmso-d6): 4.89 (2H, hr s), 5.75 (IH, s), 7.02 (1H, d), 7.25 (1H, t, i= 74.0
Hz), 7.36-7.42 (2H, m), 7.48-7.50 (lH, d), 11.76 (1H, hr s)
5-Pyrazolotr1,5-a]pyridin-3-y1-2H-pyrazol-3-ylamine
3-0xo-3-pyrazolo[1,5-ajpyridin-311-propi011itrile       To a solution of dry
acetonitrile in toluene (0.66 mL, 13 mmol, 5 eq) cooled down to -78C
under nitrogen, a solution of n-butyllithiurn in n-hexane (5.2 mL, 13 mmol,
5 eq) was added dropwise. The mixture was left stirring at -78C for 20
minutes and then a solution of pyrazolo[1,5-a]pyridine-3-carboxylic acid
methyl ester (0.46 g, 2.6 mmol, 1 eq, prepared according to the reported
procedure (Anderson et al. Journal of Heterocyclic Chemistry 1981, 18,
1149-1152) in toluene  WO 2008/087529PCT/182008/000090 61 was
added and the reaction allowed to reach room temperature. Upon reaction
completion, after about 20 minutes, the mixture was cooled down to 0C
and 1-iC1 2N was added to pH 2. The organic phase was recovered, dried
over Na2804 and concentrated under reduced pressure, affording the title
product which was used without further purification in the following step.
C101-17N30 5-Pyrazolo[1,5-a]pyridin-3-y1-2H-pyrazol-3-ylamine       To a
solution of the 3-oxo-3-pyrazolo [1,5-a]pyridin-3-yl-propionitrile (0.66 g, 3.6
mmol), in absolute Et0H (25 mL) hydrazine monohydrate (0.44 mL, 9,0
rnmol) was added and the reaction was heated at reflux for 18 hours. The
reaction mixture was allowed to cool to room temperature and the solvent
was evaporated under reduced pressure. The residue was dissolved in
DCM and washed with water.       The organic phase was concentrated
under reduced pressure to give a crude product that was purified by 8102
column (DCM to DCM:Me0H 95:5 to 85:15 gradient), yielding the title
compound in 41% Yield (0.29 g, 1.48 mmol). C I OH9N5 11-I-NMR
(dmso-d6): 8.68 (s, 18.21 (s, 1H); 7.92 (s, 1H); 7.28 (s, 1H); 6.90 (s, 1H);
5.75 (s, 1H); 5.10 (s, 2H). Mass (calculated) (199]; (found) [M+H+] =-200.
LC Rt = 0,86 min, 92% (5 min method).  62 MAIM Me0D 3.92 (311, s);
6.04 (11-1, s); 6.96-7.00 (1H, m); 7.07-7.09 (111, m); 7.28-7.32 



(1H, m); 7.57-7.59 (1H, m)  Me0D 6.08 (III, s); 7.52- 7.55 OH, m);
8.02-8.08 (21-1, in); 8.18 (1H, s); 8.35-8.37 (11-1, in); 8.79-8_81 (iH, rn)
1H NMR (DMSO-d6, 400 MHz) 53.84 (s, IH), 6.29 (s, 1H), 7.11 (d, 1H,
J=8.6 Hz), 7.59 (dd, III, J-2.0 Hz, J=8.6 Hz), 7.83 (d, I H, Liz), 12.50 (s,
IH).  DMS0 5.9 (211, s, broad); 7.45-7.47 (2H, m); 8.08-8.1 (HI, in), 8.45
(III, rn, broad), 8.84 (114, s)  LC Method (min)  5 I in  ea VI *cr. 0  N ri 0 .-
4 a aka 



'0 en 0 0 ,.....  0 0 . ka PC, CC S 49, 0 ,--4 CI   g N N CT CO ..--1 d- Cl 0
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MAI 0E141H-10D 1/NOIHZID CI01110BrN30 C81-18N4  C. N. M 'C .-  t--
N 3111CM 5-(2-1Ylethoxy-pheny1)- 2H-pyrazol-3-ylamine
ataumpc-E-Tozer/Cd -112-1X-9-11110111110-5 543 -Broruo-4-
inethoxy-phenyl)-211- pyrazol-3-ylarnine
5-Pyridin-3-y1-211py-razo1-3-ylamMe  WO
2008/087529PCT/I132008/000090 63 (iti a-x.4 TIZ (P) CSI, '(id 8.8=f 'HZ
`11) 66'9 '(HI `s111 S9-5 '041 `11.0 cVS VII '110 Cgt `(119 `11-) L9*1 8
(2111AL OOP `913-0SIARI) )14'0.1 HI 1H NMR (CDC13, 400 MI lz)   6.10
(s, Ili), 7.42 (d. 11I, .1=12.6 Hz), 7.45 (d, 1H, .1=7,7 Hz), 7.73 (dd, 114,
I-T=7.7 Hz).  ill NMR (CDC13, 400 MHz) 85.96 (s, 111), 7.40 (d, 1H,
1=11.4 Hz), 7.44 (d, 1H, J=7.8 Hz), 7.62 (d, 111, J=7.8 



11z).  ! 1H NMR (CDC13, 400 MHz) 2.45 (s, 1H), 5.75 (s, 1H), 7.30 (dd,
Ili, 1=7.7 Hz), 7.49 (d, 111, 1-7.7 Hz), 7_66 (d, III, J=7.7 Hz). !Iii NMR
(CDC13, 400 MHz) 3 5.93 (s, 11I), 7.50 (d, 11-1, J=8.34 Hz), 7.66 (dd, 1H,
.1=8.34 Hz, J=2.0 Hz), 7.88 (d, III, 1-2.0 Hz).  C .--?  r  I  rn  ...." I I rn ,--, 't
C".   I I 1--- -%-69 - Cl c4, .0 64 



,     cr) 0 \ C, N  ,=.1 IA N "1' N r.q N N ch --i N 17177.18 CI3H16N402
HVALHO I D ENPL1L H0 1 D C11H101-3N3 1 C10117CIF3N3
rEN.48H6:1)  ''e 



er N \o   fr; fel -5-[6-(Tetrahydropyraft-2-ylexy)- pyridin-3-y11-211-
pyrazol-3-ylamirte ! 5-(2-Fluor0-4- trifluoromethyl- pheny1)-2H-pyrazol-3-
ylaaline  5-(2-Methy1-3- 1rifluoromethy1- pheny1)-2H-pyrazol-3- y1amine
5-(4-Chloro-3- trifluoromethyl- pheny1)-2H-pyrazol-3- yam me
-1 5-(3-Huoro-phenyl)- 211-pyrazo1-3-ylamine __   WO
2008/087529PCT/IB2008/000090 64 DMSO 4.82 (2H, bs), 539 (1H, s),
7.00-7.37 (4H, m), 7.79 (1H, d), 11.74 (111, bs) DMSO 4.89 (2H, bs), 5.75
(IH, s), 7.02 (1H, 4 7.25 (111, t, J = 74.4 7.36-7.42 (211, m), 7.48-7.50
(1H, d), 11_76 (1H, bs)  CDCI3 4.45 (2H, bs), 5.86 (111, s), 7.10 (1H, 4
7.32 (2H, 0, 7.41 (111, d) CDC13 3.71 (211, bs), 5.96  (111, s), 7.24-7.30
(31-1, 1735 (1H, dd) (sq 'HI) I7L- I I '(18 = r `13 `HZ) EEL 4(8= r `1) `HZ)
ZE.L. `(s 



ZCS `i(scl `116 0617 OSTAIG I/WO 4.97(21-1, bs), 5.67 (lH, s), 7.17 (211,
d), 7.82 (111, bs), 11.74 (111, bs) CDCI3 3.64 (211, bs), 5.82 (1H, s), 6.50
(1H, t, J - 73.2), 7.20-7.27 (211, in), 7.30 (114, dd, J = 11.2, J = 2.0)  i  I I  I
in       0 >n r. I 1 I  i  .aco 00 0 
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Of.N146HOIO CIOH9F2N30 CIOH8F3N30 OENERHOTO CIOH8F3N30
C91-17172N3 1 -7 C 10H8F3N30 0 N N oo IN in 0 En 'cl- Ii--- in in in en
5-(2-Di1luoromethoxypherly1)-2H-pyrazo I-3- ylamine
5-(3-DifluorometboxyphenyI)-21-1-pyrazo1-3- y [amine
5-(2-Triflumotnethoxypheny1)-2H-pyrazol-3- y1amine
5-(3-Trifluorotnethoxypheny1)-2H-pyraz.o1-3- ylamine
5-(4-Triflunrometliox-yplicny1)-2H-pyrazol-3- ylamine
5-(4-Difluorometboxy-3-fluoro-pheny1)-2H- pyrazo1-3-ylatnine 



WO 2008/087529PCI71B2008/000090 65 HMSO 4.88 (2H, bs), 5.61 011,
s), 7.11 (2H, d, J = 8), 7.35 (11I, t, J = 73.2), 11.76 (1H, bs)    CDCI3 4.02
(21-1, bs), 5.83 (1H, s), 6.48 t, J =- I 81.2), 7.20 (IH, d, J =8.0), 7.38 (1H,
dd, J = 8.4, I= 2.0), 7.58 (tH, d, J = 2.0) I CDC13 3.51 (21-1, bs), 3.86
(31-I, s), 5.83 (1H, s), 6.50 ' (1H, t, I - 74.8), 7.02 (IH, dd, J = 8.4, J = 2.0),
7.07 I (lH, d, J -- 2.0), 7.13 (114, d, J - 8A)  I HMSO 2.38 (311, s), 4.72 I
(2H, bs), 5.53 (III, s), 7.00 OH, dd, J = 8.4,7 = 2.4), 7.05 OH, s), 7.21 (1H,
1., =74.0), 7.42 (1H, (I, J 8.4), 1L56 (HI, s)  McOD 2.39 (31-1, s); 5.96 I
(IH, s); 7.92-7.95 (1H, in); I 7.30-7.33 (1H, in); 8.63-8.65 (III!_tn)     ten in
c. ,--I a, ,-.. 0' 



-?   m N 0 ;$? N CT Zic. '.0 00 N0 N 0 \ .a?... 0 CD OS, 1/1 C \ 0  0 +.4 N
CO N N 0 N '.0 



?0 N 0 N Cj 00 .--4 G N Ol C cr, cm N en ei v-, ,n N 0'1 N 0; rn N (71,1 4 N
,--. C10H7F4N3 0 ClOH7C12F2N 30 C10118C1F2N3 0 CIIH11F2N30 9 



CI1H11F2N30 iH6D  C +.0 0 00 N CC "01- 0 %0 -   5-(4-DiflucromethoxyI
2,6-difluoro-pheny1)- 21I-pyrazo1-3-ylamine 5-(3,5-Dichloro4-
diftuorornethoxy-  phenyl)-2H-pyrazol-3- , ylamine 5-(3-Chlor0-4-
difluoromethoxy- pheny1)-21-1-pyrazol-3- ylamine ,10 4-, C).-..,-.) o . - Iat
-4. ,.....'E rr tn m CI 4,-, 



A 0 5; , C ? I(0- '?0 , EE 10-, k in N Q. ry--------- -- 5-(5-Methyl-pyriditt-3-
1)-2H-pyrazol-3- 1 y1amine  WO 2008/087529PCT/IB20081000090 66
Me0D 2.72 (311, s); 6.09  (1H, s); 7.43-7.45 (111, m);  7.94-7.97 (114, m);
8.00-8.07  (114, in); 8.13-8.15 (IH, m);  8.24-8.27 (1H, m)  Me0D 3.91 (3H,
s), 6.01  (1H, s); 7.12-7.17 (114, in);  7.21-7.25 (114, m); 7.67-7.81 (3H,
(n); 8.03-8.05 (111, in)  Me0D5-91 (III, s); 7.57- ' 7.63 (211, m); 7.38-7.58
(1H, m); 7.99-8.03 (114, m)  111-441'414 (dmso-d6): 4,83 (2H, bs); 5.75
(111, s); 7.14- 7.45 (211, in); 7.65-7.88 (111, m)   tH-NMR (cdc,13): 2.36
(3H, s); 3.73 (2H, bs); 5.78 (111, s); 7.19 (11-1,bs); 7.22-7.23 (1H, in);
7.34-7.35011, in) tr, in 0I 
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t--- ......   004E1111713 OEM !HOLD C10118F3N3 t7N81183 414481-16D
C101110(7,1N3 --. oc crt co 0 to en .tr oc N v-, .  1 , 5 -(2-Methyl-quinol
in6-y1)-214.-pyrazol-3- ylamine 5-(6-Metboxy-
naphtha1en-2-y0-2H-pyraz.o1 3-ylamine 5-(2-Methoxy-pheny1)-
2H-pyrazol-3-ylatnine ----- 5-(4-Trifluoromethyl- 



pbeny1)-211-pyrazo1-3- ylamine  JLWfliJIfl pyrazol-3-ylamine
5-(2-FInoro-pheny1)- r 2H-pyrazol-3-ylamine
5-(5-adoro-2-methylpheny1)-21-I-pyrazol-3- ylamine  WO
2008/087529PCT/1B2008/000090 67 1H-N1vtR (cdc13); 2.45 (3H, s);
3.72 (2H, bs); 5.76 (114, s); 7.28-7.34 (1H,m); 7.46- 7.51 (IH, m);
7.64-7.68 OH,          (OW): 2.38 (314, ' s); 3.72 (211, bs); 5.75 (1H, s);
6.89-7.08 (2H,m); 7.28- 7.36 (IH, m)  , (cdc13): 2.35 (314, s); 2.37 (3H, s);
3.67 (214, bs); 5.77 (1H, s); 7.02-7.10 (2H,m); 7.23-7.25 (IH,  in)
(edc13): 2.36 (314, s); 5.74 (1H, s); 7.17-7.20 (114, m); 7.24-7.26(211, in).
NMR (CDCI3, 400 MHz) 85.84 (s, He, 7.19 (m, 111), 7.67 (m, 1H), 7.75
(m, 11-1). DMSO 4.82 (214, bs), 5.71 , (1H, s), 7.15 (2H, d, J = 8.4), i 7.22
(1H, t, 7= 74.0), 7.67 (211, d, J = 8.8) 11.58 (IF!, bs)   I  k   v-     
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N ("1. ..--? --? 1/2-tc irk N N ....4 kr) N r- oo - tri N el Ln N N cc) N 1/46 N N
Cl IHIOF3N3 C1011101-N3 CNICIHT 13, Cri Z  



,..., a .--, c..) cn Z ci) 1--- Z a 6 OCNIZ16II0 I D I 14417IMID en --, ',0 LD '0
N ,.0 en V') ke 'cr N 00 - 5-(2-Methy1-3- trifluorom ethyl-
pheny1)-2H-pyrazol-3- ylarnine 



5-(2,4-D imethyl- plieny1)-2H-pyrazol-3- ylaminc .innumiK
-pcylow-72-amino- fr)-g 5-(4-Fluoro-3- trifluoromethyl-
pheny1)-214-pyrazol-3- ylamine
5-(4-Difluoromethoxypheny0-114-pyrazo1-3- ylamine 5-0
-Ethyl-IFI-indo1-5- y1)-2H-pyra2ol-3- ylamine  WO
2008/087529PCT/I132008/000090 68   '14-N1VER (dmso-d6): 2.62 (311,
s);4.89 (2H, bs); 5.85 (114, s); 7.35-7.40(111, in); 7.83-7.89 (1H, m);
7.85-7.87 (141, m); 8.11 (1H, bs); 8.18- 8.21 (11-1, rn)   '41-NMit
(dmso-d6): 4.94 (2H, bs); 5.88 (141, s); 7.44- 7.54 (111, m); 7.93-8.01
(111, m); 8.08-8.15 (1H, m); 8.16-  8.20 (1H, in); 8.30-8.35 (1H, , In);
8.80-8.84 (1H, no). 111 NMIt (CDC13, 400 MHz) 55.8! (s, 110, 7.37 (d,
114, J=8.011z), 7.51 (dd. 1H, J=8.0 Hz, J1.6 Hz), 7.61 (d, 1H, J-1.61-1z).
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N ,--. N N N tt1/4117IH13 I'NZIHET3 PNOTHZID PN0111Z1D
ENE401F1113 C10H9F3N4 rn In ?C In zt. co tn cie .-, er '.0 cn 5-(1
-Ethy1-111-indo1-6- y1)-2H-pyrazol-3- ylamine
5-(2-Methyl-quinolin6-y1)-2H-pyrazo43- y1amine
5-Quinolin-3-y1-2Hpyrazo1-3-y1amine X .I ?- -6. 



-6' tr,- 1 Tie 7,, -,,kt:i-i e ba 7,',.E ......a),,, . ,t, c - 5-(2-Methy1-6---
1rifluorometbyl-pyridin-3-y1)-1H-pylazol-3-ylamine   III N-MR (DIVISO-d6,
400 MHz) 5 5.13 (s, 111), 7.85 (d, 1H, J=7.9 Hz), 8.25 (dd, 1H,  J=7.7 Hz,
J1.63 Hz), 9.03 (d, 1H, .I=1.63 Hz), 11.89 (s, 1H).  N V-) C? cc N N oc
C91-17173N4 0 5-(6-Itifluoromethylpyridin-311)- I H- pyrazo1-3-ylamine
WO 2008/087529PCT/1B2008/000090 



70      General method for the synthesis of co-bromo-alkanoic acid
(1H-pyrazol-3-yl5-ary1)-a117ides    n1,23       A solution of
co-bromoalkanoyl chloride (15.7 mmol, 1 eq) in dry DMA (35 mL) was
cooled to -10C (ice/water bath) under N2; a solution of 5-arylfheteroary1-
1H-pyrazol-3-ylamine (15.7 mmol, 1 eq) and diisopropylethylarnine (15.7
mmol, 1 eq) in dry DMA (15 mL) is added over 30'. After 2 hrs at -10C,
completion of the reaction as monitored by LC-MS was generally
observed (acylation on the pyrazole ring is also detected). The reaction is
then quenched by addition of H20 (ca. 50 mL); the thick white precipitate
formed upon addition of water was recovered by filtration. Washing with
Et20 (3 X 10 la) usually efficiently removed the byproduct of acylation on
the pyrazole ring.       General method for the synthesis of
co-amino-alkanoic acid (1H-pyrazol-3-y1- 5-ary1)-amides  RI, tb-H R2RI,,
DIPEA, Na        R2 l11 D1I7, +50 D"';.,,I 18 hrsN-N n=1,2,3
op-Bromo-alkanoic acid [5-aryl-1H-pyrazol-3-y1)-amide (0.6 mmol, 1 eq)
is dissolved in DMF (4 mL), sodium iodide (0.6 mmol, 1.0 eq) is added
followed by the secondary amine (1.5 mmo1, 2.5 eq) and
ciiisopropylethylarnine (0.6 mmol, 1 eq). The reaction is then stirred under
N2 at 4- 50C for 18 hrs.       Upon reaction completion (as monitored by
LC-MS), the solvent is removed at reduced pressure and the resulting oily
residue is dissolved in DCM (20 mL), washed with sat. Na2CO3 (2 X 20
mL) and sat. NaC1 (2 X 20 mL); the organic layer  WO
2008/087529PCT/IB2008/000090 71 is dried over Na2SO4 and the
solvent removed under reduced pressure. The title compounds were
purified either by silica column or preparative HPLC.       General synthetic
method for the one-pot synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-amides acylation-nucleophilic substitution
nr-1,2,3 R DIPEARI  Br N-C1 



DMA, -10 CN_44R2 WPC or rt" 2 hrsN-N        To a solution of co
-bromoalkanoyl chloride (0.94 mmol, leg) in DMA (1mL) cooled at 0C is
added a solution of 3-amino-5-aryneteroarylpyrazole (0.94 mmol, leg) and
diisopropylethylamine (1.88 mmol, 2 eg) in DMA (2 mL) and the reaction is
stirred for 1 hour at 0C. The secondary amine (2.35 =of, 2.5 eq) and NaI
(0.94nunol, 1 eq) are then added. For 3-carbon chain derivatives the
reaction was generally complete after 2 hours at room temperature. For
4-carbon chain derivatives the reaction mixture was generally heated at
60C for 24-48 hours. Upon complete conversion of the
bromo-intermediate (as monitored by LC-MS), the solvent was removed
under reduced pressure. The residue was taken up in DCM (2 mL) and
washed with Na2CO3 saturated water solution, The organic phase was
concentrated under reduced pressure and the crude products were either
recrystallised from CH3CN, or purified by Si02 column (gradient from
100%DCM to DCM-NH3Me0H 2N solution 8:2) or by preparative HPLC
(standard acidic conditions).       General method for the synthesis of
tb-amino-alkanoic acid (1H-pyrazol-3-yl5-ary1)-arnides via the amino acid
route  WO 20081087529PCT/IB2008/000090 72 co-bromoalkanoate (26
mmol) was added and the reaction mixture was refluxed for 10 hours. The
mixture was allowed to cool to room temperature and any solid present
was filtered off and washed with ether. The filtrate was concentrated
under reduced pressure to give the w-aminoester which was used in the
next step without further purification. General method for the synthesis of
co-aminoaeid (route CR)       To a suspension of crude ethyl
w-aminoalkanoate from the previous step (about 25 mmol) in 15 mL of
water, NaOH (1.4 g, 25 mmo() was added and the mixture was heated at
reflux for 16 hours. The reaction was then allowed to cool down to room
temperature, the solution was acidified at 0C with HC1 GN and
concentrated under reduced pressure. The residue was treated with
Et01-1 and the sodium chloride which precipitated was filtered off.
Evaporation of the solvent under reduced pressure afforded the
co-aminoacid as a white solid or as a colourless oil.
4-(2-Methyl-piperidin-l-y1)-butyric acid a)4-(2-Methyl-piperidin-1-yl)-butyric
acid ethyl ester       The title product was prepared according to the
general procedure for coaminoester synthesis (route Cl). After filtration of
the excess 2-met'nylpiperidine, the organic phase was concentrated under
reduced pressure to give the 4.6 g of the aminoester (yield 99%) which
was used in the next step without further purification. 012H23NO2
11-I-NMR (dmso-d6): 0.94 (3H, d, J=6.0 Hz); 1.11-1.19 (4H, m); 1.31-1.40
(IH, m); 1.46-1.62 (5H, in); 1.97-2.02 (1H, m); 2.12-2.28 (5H, m);
2.52-2.59 (1H, m); 2.68-2.73 (1H, in); 4.02 (2H, q, 3.-1.2 Hz). b)
4-(241ethy1-piperidin-l-yl)-butyric acid       The product was prepared
according to the general procedure for co-aminoacid synthesis (route 02).
Evaporation of water under reduced pressure afforded 4.1 g of the title
compound (99% Yield).  WO 2008/087529PCT/1B2008/000090 73 Cl
OH19NO2 'H-NMR (dmso-d6): 1,01d, J=6.4 Hz); 1.19-1.27 (211, m);
1.40-1,49 (211, m); 1.54-1.61 (411, in); 2.10-2.13 (211, m); 2.18-2.25 (1H,
in); 2.28-2.35 (IH, in); 2.42-2.48 (111, m); 2.62-2.69 (111, in); 2.69-2.84
(111, m). 4-(2-Methyl-pyrrolidin-1 -yI)-butyric acid a)
4-(2-Methyl-pyrrolidin-l-vi)-butyric acid ethyl ester      The product was
prepared according to the general procedure for w-aminoester synthesis
(route Cl). After filtration of the excess 2-methylpyrrolidine, the organic
phase was concentrated under reduced pressure to give 4.1 g of the
aminoester as an oil (yield 99%) which was used in the next step without
further purification. Cl 1H21NO2      1H-NMR (CDCI3): 1.09-1.11 (3H, m);
1.23 (311, t, J=6.8 Hz); 1.41-1.48(211, in); 1.63-1.95 (611, in); 2.10-2.14
(2H, in); 2.78-2.81 (1H, m); 3.17-3.21 (211, in); 4.10 (2H, q, J=7.2 Hz) b)
4(2-Methyl-pyrrolidin-l-yl)-butyric acid      The product was prepared
according to the general procedure for ei-aminoacid synthesis (route C2).
Evaporation of water under reduced pressure and crystallization front
acetone afforded 1,4 g of the title compound (49% Yield). C9H17NO2 



1H-NMR (dmso-c16): 1.31 (3H, d, J=6.4 Hz); 1.51-1.60 (111, in);
1.81-1.91 (411, in); 2.03-2.17 (IH, in); 2.24-2.37 (211, m); 2.82-2,95 (1H,
m); 2.97-3.02 (111, in); 3.19-3.32 (2H, ni); 349-3.57 (111, m); 10.06 (111,
br s). 4(65)-2-Methyl-piperidin-l-y1)-butyric acid a)
414(8)-(2-Methyl-piperidin-1-y1)-butyric acid ethyl ester       The product
was prepared according to the general procedure for ei-aminoester
synthesis (route Cl). After filtration of the excess (S)-2- methylpiperidine,
the organic phase was concentrated under reduced pressure to give  WO
20081087529PCT/1B2008/000090 74 the 2.4 g of the aminoester (yield
92%) which was used in the next step without further purification.
Cl2H23NO2                1H-NMR (CDC13): 0.93 (3H, d, J=6.0 Hz);
1.10-1.21 (5H, in); 1.31-1.39 (1H, in); 1.44-1.64 (5H, m); 1.97-2.03 (1H,
m); 2.11-2.25 (4FI, m); 2.53-2.59 (1H,m); 2.68-2.72 (1H,m); 4,01 (2FI, q,
J=6.8 Hz). b) 4(S)-2-Methyl-piperidin-l-y1)-but3ric acid       The product
was prepared according to the general procedure for o-aminoacid
synthesis (route C2). Evaporation of water under reduced pressure
afforded 1.9 g of the title compound (85% Yield). CI OH19NO2
1H-NMR (dmso-d6): 1,22 (3H, d, J=6.4 Hz); 1.40-1.43 (1H, m); 1.50-1.70
(41-I, in); 1.76-1.83 (3H, in); 2.26-2.33 (2H, m); 2.80-2.89 (2H, in);
2.95-3.00 (1H, m); 3.11-3.19 (2H, in),
4-('(2)-2-blethyl-Rw-rolidin-1-y1)-butyric acid
4-(64)-2-Methyl-pyrro7idi77-l-y1)-butyric acid ethyl ester
(R)-2-methyl-pyrrolidine hydrochloride (1.0 g, 8.2 mmol, 1.1 eq) was
dissolved in 2-butanone (25 mL) and potassium carbonate (2.2 g, 15.7
mmol, 2.1 eq) was added. Ethyl 4-bromobutyrate (1.07 mL, 7.5 mmol, 1.0
eq) was added and the reaction mixture was refluxed for 2 days, The
mixture was allowed to cool to room temperature and solid was filtered off
and washed with ether. The filtrate was concentrated under reduced
pressure to give 1.5 g of the title compound (yield 99%) which was used in
the next step without further purification. C11H21NO2       1H-NMR
(dmso-d6): 0.95 (31-1, d, 3=6.0 Hz); 1.15 (311, t, 1=7.2 Hz); 1.20-1.27
(11-1, in); 1.56-1.64 (4H, m); 1.77-1.86 (11-1, in); 1.91-1.99 (2H, in);
2.15-2.22 (1H,m); 2.25-2.30 (2H, m); 2,62-2.69 (1H, m); 2.97-3,01 (1H,
ni); 4.01 (2H, q, 3-7.2 Hz).  WO 2008/087529PC171B2008/000090 75 b)
44(R)-2-Methyl-pyrrolidin-l-yl)-butyric acid       The product was prepared
according to the general procedure for cu-aminoacid synthesis (route C2).
Evaporation of water under reduced pressure afforded 1.4 g of the title
compound (83% Yield) as its hydrochloride salt. C9H17NO2
1H-NMR (dmso-d6 of HO! salt): 1.34 (3H, d, J=6.4 Hz); 1.56-1.61 (1H, in);
1.83-1.92 (3H, m); 2.11-2.14 (1H, in); 2.31-2.39 (2H, in); 2.81-2.90 (1H,
In); 2.95-3.04 (1I-I, in); 3.19-3.44 (3H, in); 3.51-3.58 (1H, in); 10.20 (IH, br
s); 12.29 (11-1, br s). 2-Methyl4-(pyrrolidin-1-y1)-2-butyric acid a)
4-Bromo-2-methyl-butyryl bromide       2-methylbutyrolactone (50 mmol,
5.0 g) and phosphorous tribromide (41 mmol, 3.7 mL) were heated at
140C for 2.5 hours. The reaction mixture was transferred into a Kugelrohr
distillation apparatus and distilled under reduced pressure (40 mmHg,
T=128C) to obtain 6.21 g (yield: 51%) of 4-bromo-2-methylbutyryl bromide
as a clear oil. C5H8Br20 



1H-NMR (CDC13): 3.45 (2 H, t, 3=6.8 Hz); 3.22-3.18 (1 H, m); 2.46 (1 H,
in); 1.99-1.94 (1 H, m); 1.32(3 H, d, 3=7.2 Hz). b)
4-Bromo-2-methyl-blityric acid methyl ester       A solution of
4-bromo-2-methyl-butyryl bromide (6.2 g, 43.0 mmol, 1.0 cc]) in CHC13
(10 mL) was cooled at 0C. Me0H (10 rnL) was slowly added and the
resulting mixture stirred at room temperature for 16 hours, The solvent
was evaporated and the residue dissolved in CHC13 and washed with
water and brine. The organic layer was collected and dried with Na2SO4.
Evaporation of the solvent gave 4-bromo-2-methyl-butyric acid methyl
ester as thick oil (4.3 g, yield 51%). 061-111BrO2  76 (2H, m); 3.43-3.40
(IH, in); 3.69 (3H, s). c) 2-Methy1-4-(pyrro1idin-1-y1,)-2-butyric acid
Pyrrolidine (5.4 mL, 66 mmol) was dissolved in toluene (40 mL).
4-Brorno-2- methyl-butyric acid methyl ester (4.3 g, 22.0 mmol) was
added and the reaction stirred at reflux for 2.5 hours. Removal of the
solvent and of the excess amine at reduced pressure gave
2-methy1-4-(pyrrolidin-1-y1)-butyric acid methyl ester as a thick oil. The
crude product was diluted with Me0H (3 mL) and 1.0M NaOH aq solution
(22 mL) was added and the reaction stirred at reflux for 18 hours.       After
cooling to room temperature, the mixture was concentrated at reduced
pressure to remove the organic solvent and the water. MCI 6N was added
to reach pH 4.5; subsequently Et0H was added to precipitate NaCl. After
filtration the solvent was evaporated at reduced pressure (keeping the
water bath at room temperature to avoid esterification) to give
4-pyrrolidin-2-methyl-butyric acid as yellow oil (3.58 g, yield 90%).
C9H17NO2 Mass (calculated) [199]; (found) [M+H+]= 200. LC Rt.-- 1.12
min; 90% (5 min method):    'H-NIVIR.(dmso-d6): 2.79 (4H, m); 2.73 (2H,
m); 2.37 (1H, m); 1.84 (2H, m); 1.81-1.75 (3H, br m); 1.57 (1H, m); 1.5
(3H, d, J-d7.2 Hz) 2-Aderhy1-4-piperldin-1-yl-butyric acid       Piperidine
(1.1 mL, 20.0 mmol, 3.0 eq) was dissolved in toluene (15 mL). 4-
Bromo-2-methyl-butyric acid methyl ester (1.3 g, 6.6 mmol, 1.0 eq) was
added and the reaction stirred at reflux for 3 hours. Removal of the solvent
and of the excess amine at reduced pressure gave
4-pyrrolidin-2-methyl-butyric acid methyl ester as a thick oil. The crude
product was diluted with 11ile0H (2 mL) and 1.0M NaOH aq solution (14
mL, 7 0 eq) was added and the reaction stirred at reflux for 16 hours. After
cooling to room temperature, the mixture was concentrated at reduced
pressure to remove the organic solvent and the water. HO 6N was added
to reach pH 4.5;  WO 2008/087529PC171132008/000090 77
subsequently Et0II was added to precipitate NaCl. After filtration the
solvent was evaporated at reduced pressure (bath at room temperature to
avoid esterifieation) to give 4-pyrrolidin-2-methyl-butyric acid as yellow oil
(0.9 g, yield 66%). CIOH19NO2 Mass (calculated) [171]; (found) [M+H+]
=172. LC Rt= 0.22 mm; 90% (5 min method).    1II-NMR (CDCI3): 3.66
(m, 1I-1); 3.59 (m, 11-1); 3.53 (m, 21-0; 3.45 (m, 2H); 2.93 (in, IH);
1.62-1.51 (br in, SH); 1.10 (d, 31-1, J=7.2) 511,4]-0xazepan-4-yl-butyric
acid       Homomorpholine (1.0 g, 7.3 mmol, 1.2 eq) was dissolved in
toluene (15 mL) and 4-bromo-2-methyl-butyric acid methyl ester (0.9 g,
6.1 mmol, 1.0 eq) was added and the reaction stirred at reflux for 3 hours.
Removal of the solvent and of the excess amine at reduced pressure gave
the methyl ester as an oil. The crude product was diluted with H20 (10
mL) and Me0H (2 inL) and 1.0114 NaOH aq solution (03 g, 7.0 eq) was
added and the reaction stirred at reflux for 18 hours. After cooling to room
temperature, the mixture was concentrated at reduced pressure to remove
the organic solvent and the water. I-ICI 6N was added to reach pH 4;
subsequently Et0H was added to precipitate NaCl. After filtration the
solvent was evaporated at reduced pressure at room temperature to give
4-pyrrolidin-2-methyl-butyric acid as yellow oil (0.9 g, yield 66%).
C9H17NO3       1H-NMR (dmso-d6): 3.73 (m, 2H); 3.68 (m, 2H); 3.16-3.11
(m, 2H); 2.93 (m, 2H); 2.28 (m, 2H); 2.23 (m, 2H); 1.96 (m, 2H); 1.79 (m,
2H), 4-Pyrrolidin-l-1)l-butyric acid 4-Pyrrolidin-I ;lit-butyric acid ethyl ester
To a solution of pyrrolidine (8.42 mL, 102 mmol, 4.0 eq) in toluene (30
mE), ethyl 4-bromobutyrate (3.8 mL, 26 mmol, 1,0 eq) was added and the
reaction mixture was refluxed for 10 hours. The mixture was allowed to
cool down to room  WO 20081087529PCT/IB2008/000090 



78 temperature, the white solid present was filtered off and washed with
Et20. The filtrate was concentrated under reduced pressure to give the
title product which was used in the next step without further purification.
17) 4-Pyrrolidin-l-yl-butyric acid hydrochloride       4-Pyrrolidin-1 -yl-butyric
acid ethyl ester (about 25 mmol) was suspended in 100 mL of NaOH 10%
and the mixture was heated at reflux for 10 hours. The reaction mixture
was then allowed to cool to room temperature and was washed with
AcOEt. The aqueous layer was recovered by extraction and acidified at
0C with HC1 37% to pH 4 and concentrated under reduced pressure. The
residue was treated with Et0H and the sodium chloride which precipitated
was filtered off. The crude was treated with Et20 and filtered; evaporation
of the solvent under reduced pressure afforded 2.5 g of the title compound
as a white solid in 61% overall yield of steps a) and b). C8H15NO2 Mass
(calculated) [157]; (found) [M-l-f-r] =158. LC Rt = 0.21 min, 100% (5 mm
method)                 11-1-NMR (dmso-d6 for HCI salt): 1.80-1.93 (6H, m);
2.31 (2H, t, .1.= 14.8); 3.03-3.11 (2H, in); 3.18-3.32 (4H, m, broad)
4-Morpholin-4-yl-butyric acid a) 4-Morpholin-4-yl-butyric acid ethyl ester
To a solution of morpholine (8.96 mL, 102 mmol, 4.0 eq) in toluene (30
mL) ethyl 4-bromobutyrate (3.8 mL, 26 mmol, 1.0 eq) was added and the
reaction mixture was refluxed for 10 hours. The mixture was allowed to
cool to room temperature; the white solid present was filtered off and
washed with Et20. The filtrate was concentrated under reduced pressure
to give the title product which was used in the next step without further
purification. 4-Alorplzolin-4-yl-butyric acid 4-Morpholin-4-yl-butyric acid
ethyl ester (about 25 nunol) was suspended in  WO
2008/087529PCT/IB2008/000090 79  100 mL of NaOH 10%, and the
mixture was heated at reflux for 10 hours. The reaction mixture was then
allowed to cool down to room temperature and washed with AcOEt. The
aqueous layer was recovered by extraction and acidified at 0C with HC1
37% to pH 4 and concentrated under reduced pressure. The residue was
treated with Et0H and the sodium chloride which precipitated was filtered
off. The crude was treated with acetone and filtered; evaporation of the
solvent under reduced pressure afforded 3.2 g of the title compound as a
white solid in 72% overall yield of steps a) and b). C8H15NO3 Mass
(calculated) [173]; (found) [M+H+] =174. LC Rt = 0.30 min, 100% (5 mm
method) 'H-NMR (dmso-d6 of HCI salt): 1.86-1.95 (2H, m); 2.29-2.34
(2E1, in); 2.94-3.08 (411, m); 3.34-3.38 (2H, m), 3.74-3.83 (211, m);
3.88-3.91 (211, m); 11.24 (11-1, s) General method for amide coupling
To a suspension of co-aminoacid (7.93 mmol) in 12,2-dichloroethane (20
mL), AN'-carbonyldihnidazole (1.2 g, 7.4 mmol) was added and the
mixture was stirred at room temperature for 2 hours (when all the
aminoacid was activated complete dissolution of the suspension was
generally observed). The 3-amino-5- aryl/heteroarylpyrazole (5.29 mmol)
was then added and the reaction was stirred for further 10 hours. Upon
reaction completion (as monitored by LC-MS) if the formation of two
isomers was observed, the mixture was heated at 50C until the
conversion of the less stable isomer to the title compound was observed
(as monitored by LC-MS). The solvent was washed with sat. Na2CO3
solution, extracted and removed under reduced pressure. The crude
products were either recrystallised from CH3CN, or purified by Si02
column or by preparative HPLC.
4-(1-Trifluoromethoxy-phenyl)-]H-imidazol-2-ylainine a)
N-R-(4-Trifluoromethoxy-pheny1)-1H-imidazol-2-ylracetamide Acetyl
guanidine (2.6 g, 25.7 mmol, 3.0 eq) was dissolved in anhydrous DIvIE
WO 2008/087529PCTM32008/000090 80 (40 mL) and
2-bromo-1-(4-trifluoromethoxy-pheny1)-ethanone (2.4 g, 8.6 mmol, 1.0 eq)
was added; the mixture was stirred at room temperature for 4 days. DMF
was removed under reduced pressure, the residue was washed with
water, filtered and dried over sodium sulphate; after crystallization from
Me0I-1 0.7 g of the title compound were recovered (yield 30%).
Cl2H10F3N302 



111-NMR (dmso-d6): 2.14 (3H, s); 7.37-7.40 (311, m); 7.88-7,91 (2H, m);
11.33 (1H, s); 11.78 (11-I, br s). b) 4-(4-Trif1uoromethoxy-pheny0-1
H-l117 idazol -2 -ylamine
N44-(4-Trifluoromethoxy-plieny1)-1H4midazol-2-y13-acetainide (0,7 g, 2.6
mmol, 1.0 eq) was dissolved in water (18 mL) and methanol (18 mL), and
20 drops of sulfuric acid were added. The reaction was refluxed for 2
days, then the mixture was dried; the residue was diluted with water, the
pH adjusted to 8 with NaOH 2N, the product was extracted with DCM and
concentrated under reduced pressure to give 0.6 g of the title compound
(yield 98%) Cl 0818F3N30             1H-NMR (dmso-d6): 5.73 (21-1, hr s);
7.10 (1H, s); 7.26 (2H, d, Jr--8.0 Hz); 7.67-7.69 (2H, m). Example I
5-Azepan-1-yl-pentanoic acid [1 5-(4-methoxy-pheny1)-1
11-pyrazol-3-ylpanadre 5-(4-Methoxy-phenyl)-1H-pyrazol-3-yl-amine
(0.089 g, 0.45 mmol) is dissolved in DCE:DMF 4:1 (2.5 mL) and
5-bromovaleryl chloride (0.057 mL, 0.43 mmol) is added followed by
disopropylethylamine (0.078 mL, 0.45 mmol). The reaction is stirred under
N2 at 0C for 1 hr. Azepane (0.152 raL, 135 nunol) is then added together
with more disopropylethylamine (0.078 mL, 0,45 mmol), The reaction is
stirred at + 50C for 18 hrs. Upon reaction completion (as monitored by
LC-MS), the solvent is removed under reduced pressure and the resulting
oily residue is dissolved in DCM (20 mL), washed with sat. Na2CO3 (2X
20 mL) and sat.  WO 2008/087529MT/182008/000090 81 NaC1 (2 X 20
mL); the organic layer is dried over Na2SO4.       Purification by
preparative HPLC (standard acidic conditions) gives 0.046 g of the title
compound as formate salt (0.11 mmol, 25% yield) C211-130N402 Mass
(calculated) [370.50]; (found) [1v1+H+]=371 LC Rt-1.97, 96% (10 min
method)       NMR (400 MHz, dmso46): 1.79-1.71 (6H, in); 1.89 (611, in);
3.17 (211, t); 3.34 (2H, in); 3.82 (3H, s); 6.7 (111, s); 6.98 (2H, d); 7.58
(21-1, d); 8.26 (1H, HCOOH,$); 10.21 (1H, s). Example 2
5-61-Methyl-piperidin-l-y1)-pentanoicacid115-(4-methoxy-pheny1)-1H-
pyrazol-3-y47-amide       5-Bromo-pentanoic acid
(5-(4-methoxy-pheny1)-1H-pyrazol-3-y1)-amide (0.106 g, 0.6 mmol) is
dissolved in DMF mL), sodium iodide (0.045g, 0.6 mmol) is added
followed by 4-methylpiperidine (0.054 InL, 1.5 mmol) and
diisopropylethylamine (0.052 mL, 0.6 mmol, I eq). The reaction is stirred
under N2 at + 50C for 18 hrs.       Upon reaction completion (as monitored
by LC-MS), the solvent is removed at reduced pressure and the resulting
oily residue is dissolved in DCM (20 mI,), washed with sat. Na2CO3 (2X
20 mL) and sat. NaCl (2 X 20 mL); the organic layer is dried over Na,SO4.
Purification by preparative HPLC (standard acidic conditions) gives 0.057
g of the title compound as formate salt (0.14 mmol, 45% yield).
C2ET-130N402 Mass (calculated) [370.50]; (found) [v1+11+]=371.26 LC
Rt=1.73, 100% (10 min method)      NMR (400 MHz, dmso-d6): 0.84 (3H,
d, J=6.23 Hz); 1.134,07 (2H, in); 1.331.27 (4H, in); 1.45 (1H, in); 1.50(211,
m); 1.96 (211, m.); 2.26 (2H, in); 2.35 (211, m); 2.88 (214, m); 3.14 (311,
a); 6.71 (111, s); 6.96 (21I, d); 7.6 (2H, d); 8;17 (1H, s, HCOOH); 10.13
(1H, s). 



WO 20081087529PCT/1B2008/000090 82 Example 3
5-(4-Awyl-[1,43diazepan-1-y1)-pentanoic acid
(5-thiophen-2-y1-111-pyrazol3-yliamicie       Bromovaleryl chloride (1.62
rnL, 12.12 mmol) was dissolved in DMA (50 mL). To this, a solution of
5-thiophen-2-y1-2H-pyrazol-3-ylamine (2 g, 12.12 mmol) and DIEA (2.1
mL, 12.12 mmol) was added portionwise at 0C. The reaction mixture was
left stirring 1 hour at 0C and then for 2 hours at room temperature. After a
total of 3 hours, PS-Trisamine (1 g, -4mmol/g) was added to the mixture
and left stirring for 2 hours. Then, N-acetylhomopiperazine (4.3 g, 30.3
mmol) was added and the mixture was left stirring at room temperature for
a further 60 hours. After DMA evaporation under reduced pressure, water
was added (50 mL) and this was extracted with ethyl acetate (3x 30 mL).
The aqueous layer was basified with solid NaOH and extracted with ethyl
acetate at pH=10 and then again at pH=11. All the organic phases were
reunited, dried and evaporated. The residue was purified by silica
chromatography eluting with a gradient of ethyl acetate/methanol 9:1 up to
ethyl acetate/methanol 8:2, to give the title compound as yellowish oil (800
mg, 17%). C19H27N502S Mass (calculated) [389.52]; (found)
[M+H+]=390.11       NIVIR (400 MHz, CDC13): 1.52 (2H, m); 1.77 (2H, m);
1.82 (2H, m); 2.13+2.09 (3H, s); 2.44 (2H, m);2.56 (2H, m); 2.62 (IH, m);
2.76-2.70 (3H, in); 3.51 (2H, m); 3.61 (1H, in); 3.64 (1H, m); 6.48 (1H, s);
6.56 (1H, s); 7.05-7.02 (2H, m); 6.9-7.26 (214, m); 8.94 (1H, s); 9.53 (1H,
s).       The title compound was converted in its hydrochloride salt by
adding a solution of NCI (1.05 mL, 2N) in diethyl ether to
(5-(4-Acetyl-11,4]diazepan-1-y1)- pentanoic acid
(5-thiophen-2-y1-2H-pyrazol-3-y1)-amide (80 Omg, 2.05 mmol)
suspended in Me0H (10 mL). The solution was left stirring at room
temperature for 1 hour, then evaporated to dryness to yield the title
compound as a yellowish powder (750 mg, 86%)  WO
2008/087529PCT/1B2008/000090 83 Example 4
5-(4-Acety1-17,41diazepan-I-y1)-pentanoic acid
[544-methoxy-phenv1)-2Hpyrazol-3-y1J-amide a) First approach ai)
5-Bromo-pentanoic acid [5-(4-methoxy-pheny1)-1H-pyrazol-3-y1J-amide
A solution of 5-bromovaleryl chloride (2.1 mL, 15.7 mmol, 1 eq) in dry
DMA (35 niL) was cooled to -10C (ice/water bath) under N2; a solution of
544- methoxy-pheny11-1H-pyrazol-3-ylamine (3.0 g, 15.7 mmol, 1 eq) and
diisopropylethylamine (2.74 mL, 15.7 mmol, 1 eq) in dry DMA (15 mL) was
added over 30 min. After 2 hrs at -I 0C, LC-MS shows completion of the
reaction which was quenched by addition of H20 (ca. 50 mL). The solid
which precipitates was filtered and washed with Et20, to give 4.68 g of
5-bromo-pentanoic acid [5-(4- methoxy-pheny1)-1H-pyrazol-3-y1]-amide
as a white powder (13.3 mmol, 85% yield). nip= 149.5-151.5C. C
151-118BrN302 Mass (calculated) [352.23]; (found)
[N1+1-11=352.09/354.10 LC Rt=2,07, 95% (5 mm method)       NMR (400
MHz, dmso-d6): 1.69-1.63 (2H, m); 1.81-1.75 (2H, m); 2,29 (2H, t); 3.52
(2H, t); 3.75 (3H, s); 6.75 (1H, bs); 6.96 (2H, d); 7.6 (2H, d); 10.28 (1H, s);
12.57 (111, s)          5-(4-Acetyl-[I,21Jdiazepan-1-y1)-pentanoic acid
[5-(4-methoxy-pheny1)- 2H-pyrazol-3-yl]-amide       To 750 mg (1.96
rnmol) of 5-bromo-pentanoic acid [5-(4-methoxy-pheny1)-
2H-pyrazol-3-yl]-amide in 7 nth of DMA, N-acetyl-diazepine (278 mg, 1.96
mrnol) and NaI (240 mg, 1.96 mmol) were added and the reaction heated
at 60C for 18 hours. Upon complete conversion (as monitored by LC-MS)
the mixture was diluted with 20 mL of DCM and washed with water. The
organic phase was concentrated under reduced pressure to afford a
residue which was purified with 8102 column (10  WO
2008/087529PCTM32008/000090 84 g) eluting with a gradient from DCM
to DCM-Me0H 90:10. The title compound (380 mg) was recovered pure
(yield 46%). C22H31N503 Mass (calculated) [413]; (found) [M+H]=414 LC
Rt = 1.91, 100% (10 mm method)                      II-1-NMR (400 MHz,
dinso-d5): 1.53-1.75 (4H, m), 1.90-2.15 (5H, in), 2.28-2.42 (2H, in),
2.90-3.26 (3H, m), 3.34-3.58 (3H, m), 3.71-3.88 (7H, m) b,) Second
approach       bi) 5-(4-Acetyl-1.1,4]diarepan-.1-y1)-pentanoic acid
[5-(4-merhoxy-pheny1)- ITI-pyracol-3-yli-amide (mono hydrochloride soh) 



To a solution of 5-(4-methoxypheny1)-1H-pyrazol-3-ylamine (12 g, 62.8
mmol) and NN- diisopropylethylamine (10.96 mL, 62.8 mmol) in dry
N,N-dimethylforinamide (150 mL) at -10C was added a solution of
5-bromovaleryl chloride (8.4 mL, 62.8 mmol) in dry NN-dimethylformamide
(50 mL) slowly (-40 nun) and the reaction mixture was allowed to stir at
-10 to 0C for 8 hrs. Sodium iodide (9.44 g, 62.8 mmol) was added at 0C
and followed by Nacetylhomopiperazine (8.24 mL, 62.8 mmol) and
NN-diisopropylethylamine (10.96 mL, 62.8 mmol) and the reaction mixture
was allowed to stir at 50C for 18 hrs. The solvent was removed in vacuo.
The residue was dissolved in methylene chloride (500 mL) and saturated
aqueous sodium bicarbonate (500 mL) and the mixture was stirred at
room temperature for 30 minutes. The organic layer was separated, dried
over sodium sulfate, and the solvent was removed in vacua to provide
25,8 g (99%) of 5-(4-acetyl-1,4-diazepan- 1
-y1)-N-(5-(4-methoxypheny1)-1H-pyrazol-3- yOpentanarnide as a thick
light yellow oil (crude),       Then to a solution of the crude
5-(4-acety1-1,4-diazepan-1-yl)-N-(5-(4-
methoxyphcny1)-1H-pyrazol-3-yepentanamide (as a free base) in
methylene chloride (270 mL) at room temperature was added hydrogen
chloride (65 mL, 1.0 M in ethyl ether) slowly. The resulting suspension
was allowed to stir at room temperature for 1 hour. The solvent was
removed in vacua to afford 33 g as a yellow foam, mono  WO
2008/087529PCT/1B2008/000090 hydrochloride salt. The foam was
dissolved in solvents (330 mL, acetonitrile: methanol = 33: 1) at 60-70C
and the crystal seed was added. The mixture was slowly cooled down to
the room temperature and allowed to stir at room temperature for 15
hours. The resulting precipitate was filtered and dried to give 20.5 g (72%)
of the title compound as a white crystal, mono hydrochloride salt. MS
[M-Hf nil Z 412.3; mp. 132-133C. c) Third approach ci) 3
44-methoxypheny1)-3-axopropaneniirile       A solution of methyl p-anisate
in acetonitrile was cooled to -10C. Lithium bis(trimethylsilyDamide (I M in
TI-IF) was added dropwise over a minimum of 3 hr, The mixture was held
at -10 to 0C until reaction completion. The reaction mixture was quenched
with water and the pH adjusted to 3-4 with conc HO. The mixture was
stirred for 1 hr. The product was isolated by filtration, washed with water
and dried in a vacuum oven. The yield was 73%. c
5-(4-inethoxypheny1)-1H-pyrazol-3-amine       A suspension of
3-(4-methoxyphenyI)-3-oxopropanenitrile in ethanol was heated to 60C.
Hydrazine hydrate was added dropwise over a minimum of 30 min at 60C.
The resulting solution was held at 60C until reaction completion, generally
15-18 hr, The reaction mixture was quenched with water, Ethanol was
removed by distillation to about 5 volumes. The product was isolated by
filtration, washed with water and dried in a vacuum oven. The yield was
88-95%. ciii) 5-bromo-N-(5(4-ntethoxipheny1)-1
H-pyrazol-3-yOpentanan2ide       A solution of
5-(4-methoxypheny1)-1H-pyrazo1-3-amine and diisopropylethylamine in
10 volumes of a 9:1 mixture of acetonitrile:DMF was cooled to -10C.
5-Bromovaleryl chloride was added dropwise over a minimum of 3 hr at
-I0C. The resulting solution was held at -10C until reaction completion,
generally 2 hr. The reaction mixture was quenched with water. The
product was isolated by filtration, washed with water, TBME and suction
dried. The product-wet  WO 2008/087529PCT/1132008/000090 36 cake
was purified by re-slurrying in TBNIE at 35C for a minimum of 2 hr. The
yield was 70-80%.
civ)5-(4-acety1-1,4-c1iazepan-l-y1)-N-(5-(4-methoxyphenyl)-1H-pyrazo1-3
- yOpeztanamide       Bromopyrazole is mixed with K2CO3 and ICI in 10
volumes of acetone at room temperature and N-acetylhomopiperazine
was added over I hr. The reaction mixture was stirred until the reaction
was complete. The mixture was filtered, removing the inorganics, washed
with acetone and distilled to 2 volumes. The freebase was extracted into
methyl THF/Et0H and washed with NaC1 and NaHCO3, The solvent was
replaced with Et0H, a strength of the solution was determined, and 0.93
eq of 1-ICI based on the available freebase was added to a mixture of
acetone, ethanol and water. Careful monitoring of the pH yielded
crystalline product in a 70% overall yield and the desired form 1. d) Fourth
approach di) 5-(4-methoxy-pheny1-1H-pyrazol-3-ylamine
Theintermediate5-(4-methoxy-phenyl)-1H-pyrazol-3-ylamineis
commercially available from Sigma-Alrich (USA), but can be made using
the following general procedure: Aryl f3-ketonitrile synthesis To a solution
of an aromatic ester (6.5 mmol) in dry toluene (6 triL), under NaH (50-60%
dispersion in mineral oil, 624 mg, 13 mmol) was carefully added. The
mixture was heated at 80C and then dry CH3CN was added dropwise (1.6
mL, 30.3 mmol). The reaction was heated for 18 h and generally the
product precipitated from the reaction mixture as a salt. The reaction was
allowed to cool to room temperature and the solid formed was filtered and
then dissolved in water. The solution was acidified with 2N HC1 solution,
and upon reaching a pH between 2-4, the product precipitated and was
filtered. If no precipitation occurred, the product 



was extracted with DCM. After aqueous workup, the products were
generally pure  WO 20081087529PCT111320081000090 87 enough to be
used in the next step without further purification. The isolated yield was
generally 4040%. Aryl aminopyrazole synthesis       To a solution of
P-ketonitrile (7.5 nunol) in absolute Et0H (15 nil), hydrazine monohydrate
(0.44 mL, 9.0 mmol) was added and the reaction was heated at reflux for
18 hrs. The reaction mixture was allowed to cool to room temperature and
the solvent was evaporated under reduced pressure. The residue was
dissolved in 20 inL of DCM and washed with water. The organic phase
was concentrated to give a crude product that was purified by Si02
column or by precipitation from Et20. For example, the 2-methoxy
derivative was purified by 8102 chromatography, eluting with a
DCM/Me011. gradient (from 100% DCM to 90/10 DCM/Me0H); the
3-methoxy derivative was triturated with Et20. Yields were generally
65-90%. di05-bromo-pentanoic acid
[5-(4-methoxy-pheny1)-1H-pyrazol-3-yllamide       A solution of
5-bromovaleryl chloride (2.1 inL, 15.7 mmol) in dry dimethylacetamide
(DMA) (35 mL) was cooled to -10C (ice water bath) under N2; a solution
of 5-(4-methoxy-phenyl)-1H-pyrazol-3-ylainine (3.0 g, 15.7 mmol) and
diisopropylethylamine (2.74 mL, 15.7 mmol) in dry DMA (15 mL) was
added over 30 mm, After two hours at -10C, LC1VIS shows completion of
the reaction (acylation on the pyrazole ring was also detected). The
reaction was quenched by addition of 1-120 (ca. 50 mL), and the thick
white precipitate formed upon addition of water is recovered by filtration.
When the reaction was allowed to reach room temperature before
quenching, a putative exchange of Br with Cl caused reactivity problems
in subsequent steps. Washing with Et20 (3 x 10 mL) efficiently removed
the byproduct (acylation on pyrazole ring). 4.68 g of the title compound
was obtained as a white powder (13.3 mmol, 85% yield). Mp =
149.5-151,5C.       diii)5-(4-acetyl-[1,4]tliazepan-l-y1)-pentanoic acid
[5-(4-melhaxy-_phenyl)HI-pyrazol-3-yll-ainide 5-bromo-pentanoic acid
[5-(4-methoxy-phenyl)-1H-pyrazol-3-y1)amide (1.5  WO
2008/087529PCT/IB2008/000090 88 g, 4.26 mmol) was dissolved in DMF
(15 mL), and sodium iodide (0.64 g, 4.26 mmol) was added followed by
N-acetylhomopiperazine (0.56 mL, 4.26 mmol) and diisopropylethylamine
(0.74 mL, 4.26 inmol). The reaction was stirred under N2 at 50C for 18
hrs. Upon reaction completion (as monitored by LCMS), the solvent was
removed at reduced pressure and the resulting oily residue was dissolved
in DCM (20 rriL), washed with sat. Na2CO3 (2 x 20 ntL) and sat. NaCI (2 x
20 mL), and dried over Na2SO4. Upon solvent removal, 1.7 g of crude
product as a thick oil were obtained. The product was purified by Si02
chromatography (10 g cartridge-flash SI II from 1ST) employing DCM and
DCM:Me0H 9:1 to yield 0.92 g of pure product and 0.52 g of less pure
product. A second purification of the impure fractions using a 5 g SiO,
cartridge was performed using the same eluent. Overall, 1.09 g of 5-(4-
acety111,4]diazepan-l-y1)-pentanoic acid
[5-(4-methoxy-phenyl)-1H-pyrazol-3 -y1]- amide were obtained (2.64
mrnol, 62% yield) as a thick light yellow oil. MS (ES+): 414.26 (M+H)+,
div)I ,41 diazepan- -yI)-pentanoic acid [5-(4-Ineiho.vy-phenyl)- I
H-pyrazol-3-ylpam ide hydrochloride
5-(4-acetyl-[1,4]diazepan-1-y1)-pentanoic acid
[5-(4-methoxy-pheny1)-1Hpyrazol-3-y1]-amide (1.05 g, 2.54 mmol) was
dissolved in a minimum amount of DCM (5 mL) and cooled to 0C. HC1
(2.0 NI in Et20, 1.4 mL, 2.89 mmol) was added and the mixture stirred at rt
until precipitation of the salt was complete (about 10 min.). The solid was
filtered, washed with Et20 several times, and dried in a dessicator to yield
1.09 g of the hydrochloride salt (2.42 mmol, 95% yield). Melting point was
not determined due to the extreme hygroscopicity of the sample. MS
(ES+): 414.26 (M+H). e) Fifth approach       el) 5- (4-acetyl- 1,4]
dictzepan-I -y1)-N45-(4-inethoxy-pheny1)-1 11-pyrazol-3-
y1J-pentanamide To a cylindrical, jacketed 3 L reactor equipped with
nitrogen inerting,  WO 20081087529PCT/IB2008/000090 89 agitator,
condenser/distillation head, and temperature control, 5-bromo-pentanoic.
acid [5-(4-methoxy-phenyl)-1H-pyrazol-3-yl]amide (0.15 kg, 0.426 mol),
potassium carbonate (0.059 kg, 0.426 mol), potassium iodide (0.071 kg,
0.426 mol), and acetone (1.18 kg, 1.5 L) were added (at 20C) to form a
white mixture. The mixture was stirred (235 rpm) at 25-30C for a minimum
of 15 min. N-acetylhomopiperazine (0.062 kg, 0.057 L, 0.434 mol) was
added via addition funnel to the reactor over a minimum of 45 min.,
maintaining the temperature in the range of 25-30C. The addition funnel
was rinsed with 0.05 L acetone. A white mixture persisted. The mixture
was stirred (235 rpm) in the range of 25-30C for a minimum of 16 h,
forming a white/yellow mixture. The reaction progress was monitored by
HPLC and was considered complete when there was 2% of the starting
material (bromopyrazole) and 5.. 2% of the iodopyrazole present.       The
reactor contents were cooled to 5-15C over a minimum of 15 min with
agitation (295 rpm) to form a white/yellow mixture that was stirred for a
minimum of 1 h. To remove inorganics, the mixture was then filtered on a
Buchner funnel with filter paper using house vacuum for 1.5 min. The cake
was washed twice with acetone (total of 0.24 kg, 0.30 L) at 5-15C. The
wash was combined with the mother liquor from the prior filtration and
used to rinse the reactor. The filtrate was concentrated to a volume of
approximately 0.45 L to form a clear solution. eii) Aqueous workup       To
a reactor containing the material from step 1, 1.5 L of a freshly made
homogeneous solution of methyl THF (1.22 kg, 1.42 L) and ethanol (0.059
kg, 0,075 L) was added at 25C, forming a hazy solution. To this, 0.45 L of
a 5% solution of sodium chloride (0.022 kg) in water (0.43 L) was added at
25C. The resulting mixture was heated with stirring to 30-35C over a
minimum of 15 mitt, forming a clear biphasic solution. The agitation was
stopped to allow the layers to settle, the product being in the upper layer.
The layers were separated, keeping any emulsion in the upper organic
layer. The organic layer was retained. A homogeneous 5%  WO
2008/087529PCT/1B2008/000090 90 



solution of sodium bicarbonate (0.03 kg) in water (0.57 L) at 25C was
used to wash organic layer, stirring for a minimum of 5 min. at 10-15C.
The agitation was stopped to allow the layers to settle, the product being
in the upper layer. The layers were separated, keeping any emulsion in
the upper organic layer. The organic layer was retained and concentrated
to a volume of 0.35 L, forming a hazy solution. The mixture was chased
with ethanol to remove residual water.
5-(4-acetyl-[1,41diazepan-l-A-N-p-(4-inethoxy-phenyl)-1H-pyrazol-3-
y1J-pentanamicle HO       To a reactor containing the material from step ii,
0,47 kg (0.60 L) of acetone was added. The resulting mixture was heated
with stirring to 25-30C over a minimum of 10 mm., forming a hazy
solution. The contents of the reactor were clarified through a
polypropylene pad into a tared 2 L suction flask using vacuum,
maintaining the contents of the reactor at 25-30C. Suction was maintained
until filtration stopped. The reactor and filter pad were rinsed with acetone
(0.05 L) at 20-25C. The filtrates from the suction flask were transferred to
the reactor and rinsed using acetone (0.05 L), A solution of 5% HC1
(0.042 kg, 0.036 L) in acetone (0.174 L) and alcohol solution (0.0174 L of
ethanol:acetone (91:9) viv) was prepared and stirred until homogeneous
at 10C. To the reactor, 0.05 L of water was added to form a clear solution.
One third of the 5% HO solution (0.076 L) was added to the reactor over a
minimum of 20 min., maintaining the temperature in the range of 20- 25C.
A second third of the 5% HC1 solution (0.076 L) was then added to the
reactor over a minimum of 20 mm,, maintaining the temperature in the
range of 20-25C. The contents of the reactor were seeded with 75 mg of
5-(4-acetyl-[1,4]diazepan-1y1)-N-[5-(4-methoxy-pheny1)-1H-pyrazol-3-yl]-
pentanamide HO (e.g., Form 1), followed by the addition of the last third of
5% HC1 solution (0,076 L) over a minimum of 20 min., maintaining the
temperature in the range of 20.-25C. Another 0.08 equiv. of the 5% HC1
solution (0,023 L) was then added to the reactor over a minimum of 30
min., maintaining the temperature in the range of 20-75C. Judicious  WO
2008/087529PCT/1B2008/000090 91 monitoring of pH was performed to
attain the desired pH range of 5.2-5.8.       The mixture was stirred at
20-25C for a minimum of lh, forming a thin suspension. Acetone (0.6 L)
was added over a minimum of 60 min., maintaining the temperature in the
range of 20-25C. The mixture was stirred at 20-25C for a minimum of 60
min. Acetone (1.5 L) was added to the reactor over a minimum of 3 hr.,
maintaining the temperature in the range of 20-25C, forming a thick
suspension. The mixture was then stirred at 20-25C for a minimum of 12
h. Crystallization was considered complete when there was 20% of the
product present in the mother liquor.       The mixture was then filtered on
a Buchner funnel (polypropylene pad) using house vacuum. A solution of
water (0.009 L), acetone (0.23 L) and 0,06 L alcohol (ethanol:acetone
(91:9) v/v) was stirred until homogeneous (20% ethanol, 3% water, 77%
acetone overall). This solution was used to wash the filter cake twice (0.15
Lx 2). A solution of water (0.009 L), acetone (0.171 L) and 0.12 L alcohol
(ethanol:acetone (91:9) v/v) was stirred until homogeneous (40% ethanol,
3% water, 57% acetone overall). This solution was used to wash the filter
cake (0.30 L). The wet cake was subjected to suction under nitrogen using
house vacuum and held for 30 min, after dripping stopped, Product purity
was checked by HPLC and additional washing was performed if total
impurities were not 5 2%. Product was oven dried in a vacuum oven with
nitrogen bleed at 38-45C, maintaining vacuum at 20 torr for a minimum of
12 h until loss on drying of less than 1% was obtained. Following drying,
0.119 kg of the title compound was obtained in 62% yield (67% adjusted
for aliquots removed during process; 60% when corrected for strength or
purity). Melting point = 185C; crystal form = form 1; particle size = D90 <
89.4 um, D50 < 19.2 urn.        )7 Hydrochloride salt of
5-(4-Acetyl-[I,4ftliazepan-1-y1)-pentanoic acid [5-
(4-methoxy-phenyl)-211-pyrazol-3-yl]-amide The present Example
describes the preparation of the hydrochloride salt form  WO
2008/087529PCT/IB2008/000090 92 of
5-(4-Acetyl-[1,4]diazepan-1-yI)-pentanoic acid
[5-(4-methoxy-pheny0-2Hpyrazol-3-y1]-amide. The hydrochloric acid salt
form readily adopted a solid form. Indeed, at least four different crystalline
forms (i.e., polymorphs) were observed for the hydrochloric acid salt form
(see below). Counter Ion Used Solid Obtained Melting Onset
Hygroscopicity Hydrochloric acid Crystalline solid 185C No   165C
Somewhat   125C 



Yes   125C three peaks: about 100 about 180; and about 200C ? Yes
Differential scanning calorimetry data were collected for each solid form
achieved using a DSC (TA instruments, model Q1000) under the following
parameters: 50 mLimin purge gas(N2); scan range 40 to 200C, scan rate
10C/min, Thermogravimetric analysis data were collected using a TGA
instruments (Mettler Toledo, model TGAISDTA 851e) under the following
parameters: 40 ml/min purge gas(N2); scan range 30 to 250C, scan rate
10Cimin. X-ray data were acquired using an X-ray powder diffractometer
(Bruker-axs, model DS advance) having the following parameters: voltage
40 kV, current 40.0 mA, scan range (20) 5 to 30, scan step size 0.01, total
scan time 33 minutes, VANTEC detector, and antiscattering slit 1 mm.
Figures 1-7 show characterization data for hydrochloride salt forms.
The hydrochloride salt was polymorphic, adopting crystalline forms
exhibiting DSC endotherms at 119C (Form III), 127C (Form IV), 167C
(Form II), and 186C (Form I). Another form, potentially an ethanol solvate,
exhibited multiple endotherms, corresponding to I) desolvation at about
100C, 2) Form I at about 183C, and 3) possibly another polyrnorph at
about 200C. The Crystal Form Table  WO
2008/087529PCT/132008/000090 93 below illustrates certain
characteristics of observed hydrochloride salt crystal forms: Crystal Form
Table Crystal Form I Crystal Form 11 Crystal Form III Crystal Form IV
Crystal Form V Mono-hydrochloride (8% FIC1)     Melting: 180 186C 



Melting: 165C Melting: 125C Melting: 125C Three peaks: About 100C
About 180C About 200C Non- hygroscopic (see Figure 4) Somewhat
hygroscopic (5%waterat RH 50%; see Figure 10) Hygroscopic (10% water
at RH 50%; see Figure 11) Not tested Hygroscopic (7%atRH 50%;see
Figure 12)        Of the various observed hydrochloride forms, only Form I
(186C) is relatively non-hygroscopic, gaining only about 0.5% moisture
when equilibrated at RH less than or equal to 70%. At 70400% RH, Form I
gains at least about 12% moisture, but loses it without significant
hysteresis on decreasing RH. Evidence of a hydrochloride hydrate was
not observed.       Higher degrees of hydrochloride salt were formed,
depending on the amount of hydrochloric acid present in the solution
during reactive crystallization. The conversion of higher degrees of
hydrochloride salt to mono-hydrochloride salt can be achieved by
adjusting the pH of the solution to about pH 4-5. Further adjustment,
however, can result in formation of inorganic salts. In some embodiments,
pure mono-hydrochloride salt forms are produced with hydrochloride
equivalence and slurry pH of <0.95 eq. (e.g., 0.93) and pH.5, respectively
(see, for example, Figures n. g) Characterization of Certain Crystal Forms
of Hydrochloride Salt       The present Example describes characterization
of two surprisingly non-hygroscopic crystal forms (Forms I and II, as
described above) of a hydrochloride salt of
5-(4-Acetyl41,4)diazepan-1-y1)-pentanoic acid [5-(4-methoxy-  WO
2008/087529PCT/I132008/000090 94 phenyl)-2H-pyrazol-3-ylkamide:
OMe        Both forms are considerably soluble in water. The melting point
of Form I is 185C (plus or minus 2 degrees); the melting point of Form II is
166C (plus or minus 2 degrees).       Form I picks up moisture at relative
humidity (RH) of about 50% and absorbs up to about 2% water eventually
(90% RH) and loses the water as RH decreases (<50%). Form I also
exhibits characteristic X-ray peaks at 29 of 15.3 and 21.9, plus or minus
about 0.3, depending upon the machine and measurement method
utilized.       Form II picks up moisture at RH of about 20% and absorbs up
to 7% water eventually (RH of 90%) and holds 2% at low RH (0%). Form II
also exhihbits characteristic X-ray peaks at 20 of 20.2 and 24.9, plus or
minus about 0.30, depending upon the machine and measurement
method utilized. Differential scanning calorimetry data were collected for
each solid form achieved using a DSC (TA instruments, model Q1000)
under the following parameters: 50 mL/min purge gas(N2); scan range 40
to 200C, scan rate 10Cimin,       Thermogravimetric analysis data were
collected using a TGA instruments (Mettler Toledo, model TGA/SDTA
851e) under the following parameters: 40 nil/ruin purge gas(N2); scan
range 30 to 250C, scan rate 10C/ruin       X-ray data were acquired using
an X-ray powder difframometer (Bruker-axs, model D8 advance) having
the following parameters: voltage 40 kV, current 40.0 mA, scan range (20)
3.7 tc 30, scan step size 0.01 , total scan time 33 minutes, VANTEC
detector, and antiscattering slit 1 mm, 



Dynamic Vapor Sorption (DVS) was done at 26C.  WO
2008/087529PC2008/000090 95 Results of thermal studies on Crystal
Forms land II are shown in Figures 12- 19.       Ii,) Preparation of Crystal
Form I of of the Hydrochloride Salt of
544-Acetyl(1,4jdiazepan-1-y1)-pentanoic acid
13-(4-methoxy-phenyl)-2H-pyrazol-3-yiramide.       The present Example
describes the preparation of crystal form 1 of the hydrochloride salt of
5-(4-Acetyl-[1,4]diazepan-1 -y1)-pentanoic acid
[5-(4-methoxypheny1)-211-pyrazol-3-yl]-amide.       First procedure: 611.7
mg of the free base form of 5-(4-Acetyl-[1,4)cliazepanI-y1)-pentanoic acid
[5(4-methoxy-pheny1)-2F1-pyrazol-3-y1}-amide was dissolved in 1.97 mL
acetone at 35C. A solution of 5% HC1 in acetone-water was prepared by
diluting 37.5% aq. HCL using acetone. 0.6 ml of 5% HC1 was added
slowly. 1.2 ml Et0H ASDQ (100:10 ethanol:methanol) was added slowly.
The solution became milky in a few minutes; stirring was performed for
around 5 minutes. 0.25 ml of 5% FICI was added slowly. After 5 minutes,
0.25 ml of 5% HC1 was added slowly. After 5 minutes, 0.087 ml of 5%
HC1 was added slowly. The mixture was heated to about 40-50C, The
mixture was left at room temperature while stirring overnight. Crystals
were filtered and washed with 2 ml acetone, and were dried at 45 C for
about 7 hours. 505 mg of solid were recovered.       Second procedure:
377 mg of the free base form of 5-(4-Acetyl[1,4)diazepan-1-y1)-pentanoic
acid [5(4-methoxy-pheny1)-2H-pyrazol-3-y1]amide was dissolved in 1.2 ml
acetone at 35C. 0.754 ml ethanol ASDQ (100:10 ethanol;methanol) was
added. A solution of 5% HO. in acetone-water was prepared by diluting
37.5% aq HC1 using acetone. 0.18 ml diluted HC1 solution was added
slowly. A seed of crystal form I of the hydrochloride salt of
5-(4-Acetyl[1,4]diazepan-1-y1)-pentanoic acid
[5-(4-methoxy-pheny1)-2H-pyrazol-3-yl]-amide was added. 0.18 ml diluted
HC1 solution was added slowly. Around two minutes later, 0.18 ml diluted
HC1 solution was added slowly. Around two minutes later, another 0.18
ml diluted HC1 solution was added slowly, The mixture was heated to
WO 2008/087529PCT/M2008/000090 96 about 40-50C, and then was left
at room temperature while stirring overnight. The crystals were filtered and
washed with 1.5 ml acetone, and were dried at 45 C for about 6 hours.
Example 5  5-Piperidin-1-yl-pentanoic acid
[5-(3-broino-phenyl)-2H-pyrazol-3-yl]-amide a)
3-(3-Bronio-pherod)-3-chloro-arcryloitrile       To 30,9 mL of dry DMF (400
mmol) cooled down to 0C 18.3 mL of P003 (200 mmol) were added
dropwise so that the temperature was always under 10C. To the mixture
19.9 g (100 mmol) of 1-(3-bromophenyl)ethanone were added dropwise
and the reaction was allowed to reach room temperature.       When the
addition was complete the reaction was stirred for further 30 minutes and
then 2.7 g (40 mmol) of hydroxylamine hydrochloride were added and the
reaction heated up to 50C. The heating was then removed and other 27 g
(400 mmol) of hydroxylamine hydrochloride were added portionwise (so
that the temperature did never exceed 120C).       After the last addition
the reaction was left stirring until the temperature of the mixture
spontaneously decreased to 25C. Water (100 mL) was then added and
the mixture was extracted with diethyl ether. The organic phase was dried
over Na2SO4 andconcentrated under reduced pressure. The crude
product was used for the next step without further purification. C9H5BrCIN
1H-NMR (400 MHz, dmso-d6): 7.03 (s, 1H), 7.44-7.54 m, 1H), 7.72-7.84
(m, 21-1), 8.00 (br s, 1H) Yield 68% b)
5-(3-Bromo-pheny1)-211-pyrazo1-3-ylambie       To a solution of
3-(3-bromo-phenyl)-3-chloro-acrylonitrile (10 mmoL), in absolute Et0H (20
mL) hydrazine monohydrate (1 inL, 20 mmol) was added and the reaction
was heated at reflux for 4 hrs. The reaction mixture was then allowed to
WO 2008/087529PCT/1132008/000090 97 cool to room temperature and
the solvent was evaporated under reduced pressure. The residue was
triturated with Et20, allowing to recover 1.8 g of the title compound as pure
product (yield 54%). C91-1813rN3                 1H-NMR(400 MHz,
dmso-d6): 4.58, 5.03 (1H, 2 tautomerie peaks),5.64, 5.84 (IN, 2 tautomeric
peaks), 7.28 (1H, s), 735 (1H, s), 7.53-7.65 (1H, m), 7.77 (1H, s), 11.56,
11.97 (1H, 2 tautomeric peaks). 



c) 5-Piperidin-l-yl-pentanoic acid [5-(3-bromo-phenyI)-2H-pyrazol-3-ylj-
amide       To a solution of 5-bromo-valeryl chloride (500 pL, 3.74 mmol) in
5 mL of DMA, cooled at 0C, a solution of
5-(3-bromo-pheny1)-2H-pyrazol-3-y1amine (890 mg, 3.74 mmol) in 3 ml.,
of DMA was added and the reaction left stirring for lb at 0C. Upon reaction
completion the reaction was diluted with 5mL and the product was
extracted with 20 mL of DCM. The organic phase was dried over Na2SO4
and concentrated under reduced pressure. The oily product, wet of DMA,
was used for the next step without further purification, assuming 100%
yield.       To a solution of 5-bromo-pentanoic acid
[5-(3-bromo-phenyl)-2H-pyrazol-3- ylkamide (about 3.74 mmol) in 10 mL
of DME. Na2CO3 1.23g, 7.48 mmol), piperidine (738 ML. 7.48 mmol), and
NaI (561 mg, 3.74 mmol) were added and the mixture was heated at 60C
for 5 hours. When the reaction was complete the solvent was removed
under reduced pressure and the residue was diluted with DCM and
washed with a saturated solution of NaFICO3. The organic phase was
dried over Na2SO4 and concentrated under reduced pressure. The crude
was purified with 8i02 column (10 g) with gradient elution from 100% DCM
to DCM-NH3 (2N Me0H solution) 95:5 to afford the title compound (1.2 g,
yield 79%). C 19H2sHrN40 Mass (calculated) [405]; (found)
[M+117]=405-407 LC Rt=2.48, 100% (10 min method)  WO 2008/087529
98 IH-NMR (400 MHz, dmso-d6): 1.24-1.70 (101I, in), 3.17 (2H, m), 6.96
(1H, s), 7.29-7.45 (1H, m), 7.46-7.57(111, m), 7.94 (1H, s), 10.43 (111, s),
12.89 (I I-1, s). Example 6  5-Piperidin-l-y!-pentanoic acid
[5-(1H-indo1-5-y0-2H-pyrc 1-Triisapropylsilany1-1H-indale-5-carboxylic
acid meth):        To a solution of ig of methyl indole-5-carboxylate (5.7 m,
dry DIv1F 273 mg of NaH (mineral oil dispersion 50-60%, 5,7 mrno the
mixture cooled to 0C. Triisopropylchlorosilane (1.06 g, 5.71T drop wise
and after 1 hour LC-MS showed complete conversic material to the title
product. The mixture was diluted with 30 : washed with saturated
Na2CO3. The organic phase was dried c concentrated under reduced
pressure. The crude was purified %\. eluting with n-hexane. The title
compound was obtained (500 mg, C 191429NO2Si Mass (calculated)
[331]; (found) [M+H+]=332 LC Rt=3.39, 100% (5 min method) 111-NMR:
(dniso-d6): 1.06 (d, 1811, J=7.52), 1.75 (gum, 311, 111), 7.48 (m, 111),
7.60 (in, 11), 7.72 (m, 111), 8.25 (s, 111). b) -Oxo-3-0 -triisopropylsiianyl- I
H- inciol-5-y1)-propion i tri      To a solution of 393 p.L of anhydrous
CH3CN (7,5 mmol: toluene cooled down to -78C, 5.35 mLof butyllithiurn in
hexane were added dropwise. The mixture was left stirring at -78C for 20
a solution of 500 mg of 1-triisopropylsilany1-1H-indole-5-carbox ester (1.5
mmol) in 2 mL of dry toluene were added and the rea reach room
temperature. Upon reaction completion after about mixture was cooled
down to 0C and HC1 2N was added to pH 2. T was separated, dried over
Na2SO4 and concentrated under re  WO
2008/087529PCT/1B2008/000090 99 affording 490 mg of title product
which was used in the next step without further purification (yield = 96%).
C201-128N20Si Mass (calculated) [340]; (found) [Mi-H+]=341
[M-11+1=-339 LC Rt=3.10, 89% (5 min method)              1H-NMR:
(dmso-d6): 1.06 (18H,d, J=7.52), 1.76 (311,quin, J=7.52), 4.76 (1H, d),
7.78-7.81 (1H, m), 7.48-7.52 (IH,7.60-7.73 (2H, m), 8.25 (s, 1H). 



c) 5-(1H-Indo1-5-y1)-2H-pyrazol-3-ylamine       To a solution of
3-0xo-3-(1-triisopropylsilany1-1H-indo1-5-y1)-propionitrile (490 mg, 1.44
mmol) in 15 mL of absolute Et0H, 720 SL of hydrazine monohydrate (14.4
mmol) were added and the reaction refluxed for 18 hours. LC-MS showed
complete conversion to the aminopyrazole and also silyl deprotection. The
mixture was concentrated under reduced pressure, and purified with Si02
column (eluent gradient from 100% DCM to DCM:Me0H 9:1) to afford the
title compounds (120mg, yield: 41%) Mass (calculated) [198]; (found)
[M+H+]=199 LC Rt=0.84, 100% (3 min method) co 5-P iper id in-1
-yl-pentano ic acid [541 H-ind ol- 5-y0-2H-pyrazol-3-y11- amide       To a
solution of 5-bromoyaleryl chloride (80 AL, 0.60 mmol) in DMA (1 mL)
cooled at 0C a solution of 5-(11-1-Indo1-5-y1)-2H-pyrazol-3-ylamine (I20
fig, 0.60 mmol) and diisopropylethylamine (104 ttL, 1.20 mmol) in DMA (2
mL) was added. The reaction was left stirring for I hour at 0C and then
piperidine (119 4,1.20 mmol) and NaI (90 mg, 0.60 mmol) were added and
the mixture heated at 60C for 5 hours, when LC-MS showed complete
conversion of the bromo-intermediate and the solvent was removed under
reduced pressure. The residue was dissolved in DCM (2 InL) and washed
with Na2CO3  WO 2008/087529PCT/IB2008/000090 100 saturated water
solution. The organic phase was concentrated under reduced pressure
and the crude product was purified by prep HPLC. Yield:22% 021112 7N5
0 Mass (calculated) [365]; (found) [M+H+]=366 LC Rt=1.49, 100% (10 min
method)              11-1-NMR (400 MHz, Me0H-d4): 1.47-1.91(10H, in),
2.44-2.56 (2H,m), 2.80-3.01(2H,m), 3.07-3.17 (2H, m), 3.40-3.60 (2H, m),
6.48-6.51 (1H,m), 6.76 (1H,$), 7.26-7.30 (1H, m), 7.40-7.44 (2II, m), 7.86
(1H,$), 3.28 (1H, s, IICOOH) Example 7       5-0-Aceryl-[J,41diazepan- 1
-yI)-pentanoic acid (5-pyridin-3-y1-211-pyrazol-3- y1)-anzide         a)
3-0xo-3-pyridin-3-vi-propianitrile       The product was prepared according
to the general procedure for aminopyrazole synthesis (route Al)
11-1-NMR (400 MHz, Me0H-d4): 9.07 (1H, d), 8.81 (2H, dd), 8.26 (1H, dt),
7.59 (111, dd), 4.79 (2H, s). b) 5-Pyridin-3-y1-2H-pyrazol-3-ylandne
The product was prepared according to general procedure for
aminopyrazole synthesis (route A2) The crude product was purified with
8i02 column (5 g) with gradient elution from 100% DCM to DCM-N1I3 (2N
Me0H solution) 95:5. The title product (371 mg, 68% yield) was obtained.
1H-NMR (400 MHz, Me0H-d4): 8.82 (1H, d), 8.41 (1H, dd), 7.98 (11-1, dt),
7.37 (1H, dd), 5.82 (2H, s)         c)
5-0-Acety117,41diazepan-l-y1)-pentanoic acid (5-pyridin-3-y1-211-
pyrazol-3-y1)-amide The product was prepared according to the general
synthetic method for the  WO 2008/087529PCT/1B2008/000090 101 



one-pot synthesis of w-arnino-alkanoic acid
(11-1-pyrazol-3-y1-5-ary1)-amides. The crude product was purified with
SUM column (5 g) with gradient elution from 100% DCM. to DCM-N}13
(2N Me0H solution) 95:5,       The crude was further purified by
preparative 1-113LC to give 772 mg of pure product (yield 25%),
C20H281\7602 Mass (calculated) [384]; (found) [M-h1-1+]=385 LC
Rt=1.91, 100% (19 min method)               11-1-NMR (400 MHz, Me0H-d4:
8.89 (111, d), 8,49 (1H, dd), 8.12 (114, e), 7.48 (1H, dd), 6.81 (1E, broad),
3.60 (11-1, m), 3.55 (314, in), 172 (314, m), 2.63 (1H, in), 2.55 (2H, m),
2.43 (2H, m), 2.07 (314, s), 1,90 (114, in), 1.80 (1H, m), 1.70 (m, 2H), 1.57
(2H, .m.). Example 8       S-Piperidin- 1 -yl-pentanoic acid
[S-(4-methoxy-pheny1)-4-methy1-2H-pyrazol3-y11-amide a,)
3.(4-Methoxy-pheny1)-2-inethy1-3-oxo.propionitrile       The product was
prepared according to the genera) procedure for aminopyrazole synthesis
(route Al).       The crude product was purified with 8102 column (10 g)
with gradient elution from 100% Hexane to Hexane-AcOEt 7:3. to give
1.43 g of pure product (yield 31%).               1H-NNIIR (400 MHz,
Me0H-c14: 7.97 (214, d), 6,98 (1H, d), 4.31 (1H, q, I - 7.3 14z), 3.89 (314,
8), 1,63 (3H, d, J = 7.3 Hz), b")
5-(4-Methaxy-pheny1)-4-rneihyl-211-p,vrazol-3-ylainine       The product
was prepared according to the general procedure for aminopyTazole
synthesis (route A2)       The crude product was purified with 8102 column
(10 g) with gradient elution from 100% DCM to DCNI-Me0H 8:2. 1.0 g of
pun product were obtained  102 (yield 65%). 1H-NMR (400 MHz, CDC13):
7.37 (2H, d), 6,97 (2H, d), 3.84 (3H, s), 2.03 (3H       C)
5-Plperidin-111-pentanoic acid
f5-(4-wethoxy-pheny1)-4-methyl-2Epyrazoi-3-y1j-wnide       The product
was prepared according to the general synthetic method for the one-pot
synthesis of w-arnino-alkanoic acid (1H-pyre.zol-3-y1-5-ary1)-amides.
The crude product was purified with 8102 column (2 g) with gradient
elution from 100% DCM to DCM-NH3 (2N Me0H solution) 95:5.       The
obtained crude was then purified again by prep-HPLC to give 54 mg of
pure product (yield 7%). C211130N402 Mass (calculated) [370]; (found)
[M-?-H+] =371 LC Rt=1.61, 1009/a (10 min method)              1H-NMR
(400 MHz, dmso-d6): 9.57 (1H, s), 8.12 (1H, s), 7,47 (2H, d), 7.02 (2H, d),
3.78 (3H; s), 2,41 (4H, broad), 2.37 (2H, m), 2.29 (2H, t), 1,91 (3H, s),
1.57 (2H, m), 1,50 (6H, m), 1.38 (2H, m). Example 9
5-Piperidin-l-yl-pentanoic acid (5-furan-2-y1-2H-pyrazol-3-y1)-amicle The
product was prepared according to the general synthetic method for the 



one-pot synthesis of w-amino-alkanoic acid
(1H-pyrazol-3-y1-5-ary1)-arnides. The crude product was purified by
prep-HPLC (yield 15%). C 17H24N402 Mass (calculated) [316]; (found)
[M-1-11 =317 LC Rt=1.53, 100% (10 mm method)              1H-NMR (400
MHz, Me0H-d4): 8,48 (1H, s), 7.56 (1H, s), 6.70 (1H, s), 6.66 (1H, s), 6,52
(1H, rri), 5.49 (lH, s), 4.38 (1H, s), 3.10 (2H, in), 2,48 (2H, in). 1.77 (10,
m).  WO 2008/087529PCT/1B2008/000090 103 Example 10
N-115-(4-Methoxy-phetly1)-211-pyrazol-3-y11-4-piperidin-1-yl-butyramide
a) 4-Piperidin-l-yl-butyric acid ethyl ester       To a solution of piperidine
(5.4 g, 65 minol) in toluene (15 mL) ethyl 4- bromobutyrate (3.8 mL, 26
inmol) was added and the reaction mixture was refluxed for 10 hours. The
mixture was allowed to cool down to room temperature and the white solid
present (piperidium bromide) was filtered off and washed with ether. The
filtrate was concentrated under reduced pressure to give the title product
which was used in the next step without further purification. C
114211\1.02 Mass (calculated) [199]; (found) [M4-1-11 =200 LC Rt = 0.2,
100% (5 min method)               1H-NMR (400 MHz, Me0H-c14): 1.22.1,25
(3H, in), 1.46-1.47 (2H, m), 1.571.63 (4H, m), 1.78-1.34 (2H, m), 2.30-2.35
(4H, m), 2.42 (4H, in, broad), 4,08-4.14 (21r1, nit), h)
4-Piperidin-hyl-atityric acid       To a suspension of crude
4-piperidin-l-yl-butyric acid ethyl ester from the previous step (about 25
inmol) in 15 inL of water, NaOH (1,4 g, 25 mmol) was added and the
mixture was heated at reflux for 16 hours. The reaction was then allowed
to cool down to room temperature, the solution was acidified at 0C with
HO 6N and concentrated under reduced pressure, The residue was
treated with EtOli and the sodium chloride which precipitated was filtered
off Evaporation of the solvent under reduced pressure afforded 2.8 g of
the title compound as a white solid in 58% overall yield of steps a) and b)
C9HI,NO2 Mass (calculated) [171]; (found) [W-I-1] = LC Rt = 0.23, 100%
(5 min method) 1H-NMR (400 MHz, dmso-d6): 1.444.51 (2H, m);
1,64-1.80m); 2.22-  WO 2008/087529PCT/IB2008/000090 104 2.25 (2H,
m); 2.75-2.78 (211, in, broad); 2.91-2.94 (2H, rn, broad); 3.30-140 (2H,
m). c) N-15-(4-Aferboxy-allenyl
Hipyvazo1-3-)TV-4-piperidin-l-yi-butyramidc       To a suspension of
4-piperidin-1-yl-butyric acid (1.32 g, 7.93 mmol) in 12,2- dichloroethane
(20 mL), Ack"-carbonyldiimidazole (1,2 g, 7.4 mmol) was added and the
mixture was stirred at room temperature for 2 hours (when all the
aminoacid was activated complete dissolution of the suspension was
generally observed). 3-Amino5-(4-methoxyphenyl)pyra.zole (1 g, 5.29
mmol) was then added and the reaction was stirred for further 10 hours.
Upon reaction completion (as monitored by LC-MS) the formation of two
isomers was observed, and the mixture was heated at 50C until. the
conversion of the less stable isomer to the title compound was observed
(as monitored by LC-MS), The solvent was washed with sat, Na2CO3
solution, extracted and removed under reduced pressure. The crude was
crystallised from acetonitrile to give 1.2 g of the title compound (Yield:
70%). C19H26N402 Mass (calculated) F342i; (found) F,M4414,1 =343 LC
Rt = 1.54, 100% (10 min method)                   1H-NIVIR (400 MHz,
dmso-d5): 1,34-1.40 (1H, m); 1.52-1.55 (1H, m); 1.62- 1.75 (61-1, in);
1,94-1.98 (2H, m); 2.37-2.40 (2H, m); 2.81-2.88 (2H, in); 2.97-3(03 (2H,
m); 3.39-3.42 (2H, m); 3.77 (3H, s); 6,77 (1H, s); 6,98 (2H, d, J= 8.8 Hz);
761 (231, d, J 8.8 Hz); 10.47 (1H, s), 12,66 (1H, s). Example 11  



N-[5- (3 -Me thaxy-pheny1)-1H-pyrazol-3-y11-4-morpholin-4-yl-butyramide
a) 3-(3-.44'ethoxy-phenyQ-3-aro-propionitile       To a solution of
commercially available 3-me toxy-benzoic acid ethyl ester (12 g, 18
mmol.) in dry toluene (25 mL), under N2, NaH (50-60% dispersion in
mineral oil, 1.44 g, 36 mmol) was carefully added, The mixture was
heated at 90C. and anhydrous CH3CN was added dropwise (4.45 niL,
35.2 namol). The reaction was  WO 2008/087529PCT/IB2008/000090 105
heated for 18 hours and the product precipitated from the reaction mixture
as Na salt. The reaction was allowed to cool down to room temperature
and the solid formed was filtered and washed with ether, then it was
redissolved in water and the solution acidified with 2N HC1 solution to pH
3 when precipitation of title compound was observed. Filtration of the solid
from the aqueous solution afforded 1.57 g of title product (50% yield).
CioligNO2 Mass (calculated) [1753; (found) [M+H176 LC Rt - 1.69, 94% (5
min method) Li) 5-(3-Methoxy-phenyl)-2H-pyrazol-3-ylamine       To a
solution of 3-(3-methoxy-pheny1)-3-oxo-propionitrile (8.96 mmoL) in
absolute Et0H (20 niL) hydrazine monohydrate (0,52 rriL, 15 not) was
added and the reaction was heated at reflux for 18 hrs. The reaction
mixture was then allowed to cool to room temperature and the solvent was
evaporated under reduced pressure.       The crude was treated with ether
and filtered, to give 1.4 c of title product (S3% of yield) CicHilN30 Mass
(calculated) [189]; (found) [M+H7] =190 LC Rt = 1.13, 100% (5 min
method)                   IH-NMR (400 MHz; Me0H-d4): 3.32 (3H, s); 5.93 OH,
s); 6.86-6.88 (1H, in); 7.19-7.31 (3H, m). c) A115-(3-Methoxy-phenyl,/-1
H-pyrozol-31/1-4-morpholin-4-yl.butyramide       A solution of
4-bromobutyryl chloride chloride (0.104 rriL, 0.9 mmol) in dry DMA (.1.
inL) was cooled to -10C (ice/water bath) under N2; 5-(3-methoxy-pheny1)-
2H-pyrazoi-3-ylamine (170 mg, 0.9 mmol) and diisopropylethylamine
(0.315 mL, 1.8 turnol) in dry DMA (1 ml) were added. Upon complete
conversion to the intermediate
4-bromo-N-[5-(3-methoxy,..pheny1)-1H-pyrazol-3-y1]-butyramide (as
monitored by LC-MS), morpholine (0.079 mL, 0.9 mmol) was added and
the  WO 2008/087529PCT/1B2008/000090 106 mixture was heated at
60C for 16 hours. The residue was dissolved in DCIM (2 mL) and washed
with sat, Na2CO3 solution. The organic phase was concentrated under
reduced pressure and the crude product was purified by 8102 column
(gradient from Acetonitrile 100% to MeCN/Me0H, NH3 90/10). The
fractions containing the title compound were collected to afford 17 mg
(5.5% of yield). CI s1124N403 Mass (calculated) [344]; (found) [M+ H4]
=345 LC Rt = 1.36, 95% (10 min method)                         11-1-NMR (400
MHz, Me0H-d4): 1.77-1.85 (2H, in); 2.34-2.40 (8H, in); 3.59-3.62 (4H, in);
3,76 (3H, s); 6.79-6.85 (2H, m); 7.15-7,29 (3H, in). Example 12
4-Azepan- I -yl-N-[5-(3-methoxy-phertyl)-1H-pyrazol-3-yli-butyramide
A solution of 4-bromobutyryl chloride (0.104 naL, 0.9 mmol) in dry DMA (1
mL) was cooled to -10C (ice/water bath) under N2;
5-(3-Methoxy-pheny1)-2Hpyrazol-3-ylamine (170 mg, 0.9 ramol) and
diisopropylethylarnine (0.315 rnL, 1,8 annol) in dry DMA (1 ml) was
added, Upon complete conversion to the co- bromaamide intermediate (as
monitored by LC-MS) 0.101 raL of azenine were added to the solution and
the mixture was left stirring at 60C for 16 hours.       The residue was
dissolved in DCM (2 mL) and washed with saturated Na2CO3 solution,
The organic phase was concentrated under reduced pressure arid the
crude product was purified by Si 02 column (gradient from acetonitrile
100% to MeCN/Me0H, NH3 90/10). The fractions containing the title
product were collected and a further purification by preparative HPLC was
carried out to afford 20 mg of the title compound as its formate salt (5.5%
yield). OH2 5N4 02 



Mass (calculated) [356]; (found) [M+111] =357 LC Rt=1.71, 99% (10 min
method) tHNMR (400 MHz, Me0H-d4): 1.65-1.63 (4H, it); 1.80-1.90 (4H,
n);  WO 2008/087529PC171112008/000090 107  1.97-2.04 (2H, in);
2.49-2.52 (2H, in); 3.12-3.16 (2H, in); 3.24-3.30 (4H, it. broad); 3.75 (31-1,
s); 636 (1H, s); 6,82-6.85 (1H, 6.13-6.15 (2H, m); 6.23-6.27 (1H, in); 8.37
(1H, s, formate) Example 13  4-Azepan- 1 -yl-N- [5- (4-fhearo-pheny0-2
H-pyr azo 1-3 -y11-butyr amide       Prepared following the general
synthetic method for the one-pot synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-arnides. Starting from commercially available
5-(4-fluoro-phenyl)-2H-pyrazol-3-ylamine and following the procedure, 25
mg of title compound were recovered as its formate salt after preparative
HPLC purification (7% yield), Cl 91-125N40F Mass (calculated) [344];
(found) [Mi+E] =345 LC Rt=1.69, 100% (10 min method),
1H-NlvIR (400 MHz, Me0H-d4): 1.66-1.69 (41-I, In); 1.30-1.90 (4H, in,
broad); 1.97-2.05 (2H. in); 2.52-2.54 (21-1, m); 3.12-3.13 (2H, in);
3.25-3.30 (4H, m, broad); 6.67 (1H, s, broad); 7.08-7.12 (2H, m);
7.59-7.63 (21-1, it); 8.43 (1H, s, formate) Example 14  :V- [5- (6-Ale
'Ali-pp. i din- 3 -y1,) - I H-pyrazo 1-3 -ylf-iper i din- I -yl-butyr amide
a)(6-1vIe thyl-pyridin- 3 -y1) -3 -oxo-pr opionitrile       The oxopropionitrile
was synthesised following the general method for 3- oxopropionitriles
(route Al) C9H8N20 Mass (calculated) [160]; (found) [M+1-17r] -161 LC Rt
0.63, 100% (5 min method)                    11-1.-NMR (400 MHz, dmso-d6);
.2.55 (3H, s); 4.65 (21-1, s); 7.43-7.45 (m, 8.13-8.16 (1I-I, in); 8.94-8.95
(1H, m). 13) 5- (6-Methyl-pyr i di n-3 -yI)- I II-pyr a zol-3 i 0772117C  WO
2008/087529PCT/1B2008/000090 108       The arninopyrazole was
synthesised following the general method described in route A2
C9H1ON4 Mass (calculated) [174]; (found) [M+114] =175 LC kt = 0.23,
100% (5 min method) N- I' 5-
(6-Methyl-pyridin-311-pyrazol-3-yli-4-piperidi27-1 bulyrainide 



Prepared following the general synthetic method for the one-pot synthesis
of co-amino-alkanoic acid (1H-pyrazol-3-y1-5-aryl)-amides to afford 19 mg
(6% yield) of title compound as its formate salt after preparative HPLC
purification. C 181-i25N5 0  Mass (calculated) [327]; (found) [M-4-11.1
=328 LC Rt = 0,33; 100% (10 min method)       'H-NMR (400 MHz,
Me01-1-d4): 1.40-1.90 (6H, m); 2.30-2.54(5H, in); 3,05-3,09 (4H, in);
3.20-3.24 (2H; m); 6.72 (1H, s, broad); 7,30 (1H; d = 8.0 Hz); 7.92-7.94
(1H, it); 8.35 (1H, s, formate); 8.67 (11;1, s). Example 15  N-[5-
(5-IvIethyl-pridin-3-y1)-1-ylj -4-p /pert din-I -yl-butyr amide a) 3
-(5-Methyl-pyr I din-3-y1)-3-oxo-propio narile       The oxopropionitrile was
synthesised following the general method for 3- ox.opropionitriles (route
Al) C9H8N20 Mass (calculated) [16011; (found) [M+If] =161 LC Rt = 0.63,
100% (5 min method)                   IH-NIVIR (400 MHz; Me0H-d4): 2.55
(3H, s); 4.65 (2H, s), 7.43-7.45 (it, 1H); 8.13-8.16 (1H, in); 8.94-8.95 (1H,
m). b) 5- (5-Methyl-piiriciin- 3 -}20-1 H-pyrazol-3-ylarn 17e The
amino.pyrazole was synthesised following the general method described
WO 2008/087529PCT/1132008/000090 109 in route A2 CRH1ON4 Mass
(calculated) [174]; (found) [M+I=175 LC Rt = 0.23, 100% (5 min method)
c)N- [5-(5-Me thyl-pyridin- 3-y1)-1 H-pyr azol-3 -y117-4-p iperi din- 1 -,3,1-
utyrami d       Prepared following the general synthetic method for the
one-pot synthesis of co-amino-alicanoic acid
(1H-pyrazol-3-y1-5-ary1)-arnides to afford 25 mg of the title compound as
its formate salt (7.4% yield) after preparative HPLC purification.
CisH25N50 Mass (calculated) [327]; (found) [MW] =328 LC Rt = 0.33,
100% (10 mm method)               11-I-NlvIR (400 MHz, Me0H-d4):
1.52-1.70 (2H, rn, broad); 1.72-1,84 (4H, it, broad); 1.98-2.06 (2H, in);
2.45 (3H, s); 2.48-2.54 (21-1, m); 3,04-3.10 (414, m); 3.20- 3.24 (2H, in,
broad); 6.74 (1H, s, broad); 7.88 (1H, s); 7.28 (1H, s); 8.37 (11-L s,
formate); 8,67 s).    Example 16
4-(4-Acetyl-[1,4]diazepan-l-y1)-N-[5-(6-methoxy-naphthalen-2-y1)-1Hpyra
zol-3-y1]-butyrainide a) 6-Alethoxy-naph alene-2-carboxylic acid methyl
ester       To a solution of 6-methoxy-naphthalene-2-carboxylic acid (1.01
g, 5 mmol) in methanol (10 mL), a catalytic amount of sulphuric acid was
added. The mixture was then heated at 80C for 8 hours. Upon reaction
completion (as monitored by LcMS), the solution was slowly cooled and
the precipitation of the product was observed, Filtration of the white solid
afforded 1.01 g (94% yield) of title compound 



Ci3H1203 Mass (calculated) [216]; (found) [M+H] =217 LC Rt = 2,43,
100% (5 min method)  WO 2008/087529PCT/IB2008/000090 110 13)
3-(6-1vIethoxy-n aph thalen- 2-y1)- 3-oxo -pr opi o 17 itrile       To a
solution of 6-methoxy-naphthalene-2-carboxylic acid methyl ester (1.0 g,
4.7 mmol) in dry toluene (8 mL), NaH (0,55 mg, 9.4 mmol) were added
and the mixture was heated at 90C. To the hot solution, acetonitrile (1.2
mL) was added dropwise. The reaction was then heated for 18 hours and
the product precipitated from the reaction mixture as its sodium salt,
The reaction was allowed to cool down to room temperature and the solid
formed was first filtered and washed with ether, then it was dissolved in
water and the solution was acidified with Hel 2N to pH 3, upon which
nrecipitation of the title compound was observed. Filtration of the solid
from the aqueous solution afforded 1.1 g of title compound (100% of
yield). C13E11203 Mass (calculated) [225]; (found) [M-F-H] =226 LC Rt =
2.13, 90% (5 min method) c) 5 -thoxy-napht hale 2-yI)- I IT-pyrazo 1-
3-ylam ne       To a solution of
3-(6-methcxy-naphthalen-2-y1)-3-oxo-propionitrile (1.1 g, 4.8 mmoL) in
absolute Et0H (10 inL) hydrazine monohydrate (0.96 mL, 19.2 nunol) was
added and the reaction was heated at reflux for 18 hrs. The reaction
mixture was allowed to cool to room temperature and the solvent was
evaporated under reduced. pressure. The crude was treated with ether
and filtered to afford 0.95 g, of title compound (83% of yield), CH.HisN30
Mass (calculated) [239]; (found) [1\4+H+] =240 LC Rt = 1.49, 90% (5 min
method) or)4,4.4-4cetyl-Ey, ill azepan- Ithoxy-naphthal e 77-2 pyr az o 3
-y1 butyramide       Following the general method for the synthesis of
ie-bromo-alkanoie acid (11111-pyrazol-3-y1-5-aryl)-amides and the
general method for the synthesis of  WO
2008/087529PCT/1B2008/000090 11 ai-amino-alkanoic acid
(1H-pyrazol-3-y1-5-ary1)-amides, purification by preparative HPLC
afforded 15 mg (3% yield) of title compound as its formate salt.
C25E1:31N5 03 Mass (calculated) [449]; (found) [M-lE7] =450 LC Rt =
1,91, 100% (10 min method)                11-1-NMR (400 MHz, Me0H-d4):
1.88-2.0 (4H, it); 2.06 (3H, s); 2,48-2.52 (2H, in); 2.94-3.02 (2H, m.);
3.08-3.18 (4H, m); 3.52-3.53 (21-1, m); 3.64-3.72 (2H, m); 3.32 (3H, s);
6,78-6.82 (1H, m); 7.04-7.10 (11-1, in); 7,16-7.18 (1H, m); 7.62- 7.78 (3H,
m); 7.98-8.02 (1H, m); 8.28 (1H, s, formate). Example 17 .5-Piperidin-1
-yl-pentanoic acid 1:5-(3-fluoro-pheny1)-1H-pyrazoi-3-yli -amide a)
3-(3-Fluoro-pheny1)-3-oxo-proprionitrile       The product was prepared
according to a modification of general route Al, To a solution of
methy1-3-fluorobenzoate (3 g, 18 rnmol) in dry toluene (25 mL) under N2,
NaH (50-60% dispersion in mineral oil, 1.44 g, 36 mmol) was carefully
added. 



The mixture was heated at 90C and then dry CH3CN was added dropwise
(4.45 triL, 85.2 mmol). The reaction was heated for 18 hours and the
product precipitated from the reaction mixture as its sodium salt. The
reaction was allowed to cool down to room temperature and the solid
formed was filtered, then redissolved in water, and the solution was
acidified with 2N HC1 to pH 5-6, upon which precipitation was observed.
Filtration of the solid from the aqueous solution afforded 2.12 g of the title
compound (72% yield) which was used directly in the following stem b)
5-P-Fluoro-phenA -111-pyrazol-3-yi-amine       The product was prepared
according to a slight modification of route A2. To a solution of
3-(3-fluoro-phenyl)-3-oxo-propionitrile (1.92 g; 11.77 mmoL) in absolute
Et0H (32 inL) hydrazine monohydrate (0.685 mL, 14.12 rnmol) was added
and the reaction was heated at reflux for 2 his, The reaction mixture was
allowed to cool to  WO 2008/087529PCT/1132008/000090 112 room
temperature and the solvent was evaporated under reduced pressure.
The crude was treated with ether and filtered to give 1.71 g of title
compound were recovered (82% yield). C9HBFN3 Mass (calculated)
[177]; (found) [M+1-1+] -190 LC Rt = 1.13, 69% (5 min method)
5-Piperidin-l-yl-pentanoic acid [5-(3-f7uoro-pheny1)-1H-pyrazo1-3-yij-
0171e       The product was prepared according to the general synthetic
method for the one-pot synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-amides. A solution of 5-bromovaleryl chloride
(0.125 mL, 0.94 mmol) in dry DMA (1 mL) was cooled to -10C (ice/water
bath) under N2; 5-(3-Fluoro-pheny1)-2H-pyrazol-3- ylamine (177 ma, 0.94
mmol) and diisopropylethylarnine (0.324 mL, 1.88 mmol) in dry DMA (1
ml) were added.       The reaction was left stirring for llt at 0C and then
pineridine (0.232 mL, 2.35 mmol) and Nei (141 mg, 0.94 mmol) were
added, The reaction mixture was heated at 60C, until EC-MS analysis
showed complete conversion of the bromointermediate, upon which the
reaction was cooled, the solvent was removed under reduced pressure
and the residue was dissolved in DCM (2 noL) and washed with sat
Na2003 solution, The organic phase was concentrated under reduced
pressure and the crude product was purified by Si, column (gradient from
100% DCM to DOMN1-13Me0H 2N solution 8:2) followed by preparative
HPLC. The fractions containing the title product were collected to afford
15 mg (4.4% of yield) as its formate salt C 191-125 FN4 0 Mass
(calculated) [344]; (found) pl...-ht-11 =345 LC Rt = 1.64, 100% (10 min
method) 11-1-NMR (400 MHz, dmso-d6): 1,37-1,58 (10H, in); 2.27-2.31
(211, m);  WO 2008/087529PCT/I82008/000090 113 2,35-2.44 (6H, m);
6.85 (11i, s); 7.14 (1H, t, J=8.6 Hz); 7,45 (1H, m), 7.53-7.55 (2H, m.); 8.21
(1H, s, formate); 10.47 (1H, s). Example 18  5-Azepan-l-yl-pentanoic acid
(5-pyridin.-4-y1-1 11-pyrazol-3-y1)-amide 3-ato-3-pyriciin-4-yl-propionitrile
The product was prepared according to a modification of route Al. To a
solution of 3 g (22 mmol) of isonicotinic acid methyl ester in dry toluene
(30 111E) under N2, Na1-1 (50-60% dispersion in mineral oil, 1.75 g, 44
minoi) was carefully added.       The mixture was heated at 90C and then
dry CI-13CN was added dropwise (5.39 mL, 103 mmol). The reaction was
heated for 18 hours and the product precipitated from the reaction mixture
as the sodium salt. The reaction was allowed to cool down to room
temperature and the solid formed was filtered, then it was dissolved in
water and the solution was acidified with 6N HC1 solution to pH 5-6 and
the product extracted with DOM. The pH of the aqueous phase was
adjusted again to 4-5 and another extraction with DCM afforded more
product.       The organic phases were combined, dried and evaporated.
The product, was used directly in the following step. Yield of crude
product: 58% b) 5-Pyridin-4-y1-11-1-pyrazol-3-ylamine       The product
was prepared according to a modification of route A2. To a solution of
3-oxo-3-pyridin-4-yl-propionitrile (1,86 g, 12.74 rimnoL) in absolute Et0H
(35 mL) hydrazine monohydrate (0.74 mL, 15.29 mmol) was added and
the reaction was heated at reflux for 2 hours. The reaction mixture was
then allowed to cool to room temperature and the solvent was evaporated
under reduced pressure. The crude product obtained was washed with
ether to afford the title compound (yield: 39%). C8H8N-4 



Mass (calculated) [160]; (found) [M+H =161  WO
2008/087529PCT/1B2008/000090 114 LC Rt = 0.23, 100% (5 mm
method)              1H-NMR (400 MHz, dmso-d6): 5.02 (2H, s); 5.85 (IH, s);
7.59 (2H, d Hz); 8.50 (2H, d, J=6 Hz); 11.93 (IH, s). c)
5-Atzepan-1-y1-pentanoic acid (5-pyridin-4-y1-1H-pyrazol-3-y1)-amide
The product was prepared according to the general synthetic method for
the one-pot synthesis of c.)-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-am des. A solution of 5-bromovaleryl chloride
(0.125 mL, 0.94 mmol) in dry DMA (1 rriL) was cooled to -10C (ice/water
bath) under N2; 5-Pyridin-4-y1-1H-pyrazol-3-yla.mine (151 mg, 0.94
mmol) and diisopropylethylarnine (0.324 mL, 1.88 mmol) in dry DMA (1
ml) were added. The reaction was left stirring for lb at 0C and then.
azepane (0.265 mL, 2,35 mmol) and Nall (0.94 mmol, 1 eq) were added.
The reaction mixture was heated at 60C until LC-MS analysis showed
complete conversion of the bromo-intermediate, at which point the
reaction was cooled down and the solvent was removed under reduced
pressure. The residue was dissolved in DCM (2 mL) and washed with
saturated Na2CO3 solution, The organic phase was concentrated under
reduced pressure and the crude product was purified by 8i02 column
(gradient from 100% DCM to DCM-NH3Me0H 2N solution 8:2); the
fractions containing the title compound were collected (30 mg, 8.8% of
yield), CI9H27N50 Mass (calculated) [341]; (found) [M,H+] =342 LC Rt =
0.23, 100% (10 min method)              1H-NMR (400 MHz, dniso-d6):
1.58-1.75 (12H, m); 2,34-2.37 (2H, t, 1=6.6 Hz); 3.05-3.09 (41-i, m); 3.31
(2H, m); 7.09 (1H, s); 7.68 (2H, d, J=4.8 Hz); 8.59 (2H, d, J=4 Hz); 9.14
(1H, s); 10.52 (1H, s); 13.17 (1H, s). Example 19  6-(4-Aceryi-1an-1 -Y?)
ex noic acid [5-(hoxy-pheny1)-1H- pyrazol-3-yi] -amide The product was
prepared according to the general synthetic method for the  WO
2008/087529PCT/1132008/000090 115 one-pot synthesis of
co-amino-alkanoic acid (1H-pyrazo1-3-y1-5-ary1)-amide5, A solution of
5-bromohexanoyi chloride (0.144 mL, 0.94 rnrnol) in dry DMA (1 InL) was
cooled to -10C (ice/water bath) under N2;
5-(4-methoxy-pheny1)-1H-pyrazol-3- ylamine (178 mg, 0.94 mmol) and
diisopropylethylamine (0.324 mL, 1.88 mmol) were added in dry DMA (1
ml).       The reaction was left stirring for 1 h at 0C and then
1-[1,4]diazepan-1-ylethanone (0.310 niL, 2.35 rnmol) and Nat (0.94mmol,
1 eq) were added.       The reaction mixture was heated at 60C until
LC-MS. analysis showed complete conversion of the bromo-intermediate,
at which point the reaction was cooled down and the solvent was removed
under reduced pressure. The residue was dissolved in DCM (2 raL) and
washed with saturated Na2CO3 solution.       The organic phase was
concentrated under reduced pressure and half of the crude was purified
by Si02 column (gradient from 100% DCM to DCM-N1-13Me0H 2N
solution 8:2). The fractions containing the title compound were collected
(35 mg). C33H33N303 Mass (calculated) [427]; (found) [M+Hi] LC Rt =
1.61, 96% (10 min method)           11-1-NIMR (400 MHz, dmso-d6):
1.24-1.29 (2H, m); 1.36-1.44 (2H, m); 1.54- 1.58 (2H, in); 1,62-1.76 (2H,
m); 1. 94-1.96 (3H, m); 2.25-2.28 (2E, m); 2.35-2,41 (2H, in); 2.51-2.54
(2H, m); 2,60-2.62 (1H, m); 3,38-3,44 (51-1, m); 3.77 (3H, s); 6.73 (11-1,
s); 6.98 (2H, d, 3-8.8 Hz); 7.61 (2H, d, 3=8.8); 10.32 (1H, s) Example 20
N-[5-(4-Methoxy-pheny1)-2H-pyrazol-3-y11-2-methyl-4-pineridin-1-yl- 



butyramide a) 4-13rorno-2-methyl-butyric acid methyl ester
4-Bromo-2-methyl-butyric acid (2.16 g, 1 eq, prepared according to the
procedure described in J.An2,Chem.Soc, 1990, 112,  2755) was dissolved
in Me0H.  WO 2008/087529PCT/1B2008/000090 116 (10 miL) and a few
drops of cone, H2804 were added. The reaction was stirred at reflux for
16 hours. After reaction completion, as monitored by LC-MS, Me0H was
removed under reduced nressure, the oily residue was diluted with water,
the pH adjusted to 9 with 10% NaOH, and the product was extracted with
Et20 (2 X 20 ML) and dried over Na2SO4. The title compound was
obtained as a colourless oil (1.29 g, 55% yield) after solvent removal,
C6H112,r02 NMR (400 MHz, CDC13); 1.19 (3H, d); 1.94-1,89 (2H, m);
2.29-2.23 (2H, m); 3.43-3.40 (1H, in); 3.69 (3H, s). b)
2-.A.lethy1-4-piperidin-l-yl-butyric acid. HC1
Methy1-4-bromo-2-methyl-butyrie acid (1.29 g, 1 eq) was dissolved in
toluene (15 inL) and piperidine (1.07 ni.L. 3 eq) was added; the reaction
was stirred for 3 hours. After reaction completion, as monitored by LC-MS,
toluene was removed under reduced -Pressure and the crude ester was
dissolved in 1M NaOH (14 mL, 1.1 eq) and Me0H (2 naL) The reaction
was stirred at reflux for 16 hours; after hydrolysis was complete, the
reaction was concentrated under reduced pressure and the pH adjusted to
4 with 6N 1-IC1. Et0H was added to help precipitation of NaC1, The
organic phase was filtered and Et01-1 removed under reduced pressure.
The resulting oil was treated with 2M HC1 in Et20 to obtain
2-methy1-4-piperidin-1 -ylbutyric acid. Het (0,96 g, 66% yield) 0:cHisNO2
Mass (calculated) [185,273; (found) [M+HT]=186.27 LC Rt=0.23, 95% (5
min method)
c)NJ5-(4-Alethoxy-phenyl)-211-pyrazol-3-y11-2-PliCthy1-4-pipericlin-.1-yl-
butyramicie       2-Methy1-4- iperi 1n-1-y1-butyric acid. ILICI (0.45 g, 1.2
e,q) was suspended in 1,2-DCE (15 niL) and tricthylamine (0.29 mL, 1.2
eq) was added: 1,1' -carbonyldiimidazole (0.303 g, 1.1 eq) was added in
one portion and the reaction  WO 2008/087529PCT/TB2008/000090 117
was stirred at roam temperature for 2 hours.
5-(4-Methoxy-phenyl)-21-1-pyrazol-3- ylamine (0.325 g, 1 eq) was then
added and the reaction stirred at room temperature for further 16 hours.
After reaction completion, as monitored by LC-MS, the solvent was
removed under reduced pressure and the crude amide was purified by
column chromatography (Flash-SI 10 g; CH3CN:Me0H 9:1, CH3CN:2N
NH37.Yle0H 9:1) to give the title compound as thick colourless oil (0.120
g, 0.33 mmol) CsoHssN402 Mass (calculated) [356.48]; (found)
[NH-I-1=357,25 LC Rt=1.67, 97% (10 min method)      NMR (400 MHz,
dmso-d6); 1.18 (3H, d); 1.354,31 (2H, m); 1.46-1.41 (4H, m); 1.77-1,72
(111, m); 2.19-2.16 (21-1, m); 2.27-2.23 (4H, at); 2.61-2.58 (2H, m); 3.76
(311, s); 6.76 (1H, s); 6.92 (2H, d); 7.61 (2H, d); 10.33 (1H, s). Example
21
N-R1-(4-Alethory-pheny1)-1H-imidazol-2-y11-4-piperidin-l-yi-butyramicie
To a suspension of 4-piperidin-l-yl-butyric acid (200 mg, 1,17 mmol, 1.0
eq) in 1,2-dichloreethane (2 mL), NN'-carbonyldinnidazole (179.9 mg, 1,11
mmol, 0.95 eq) was added and the mixture was stirred at room
temperature for 1 hour until complete activation of the aminoacid and
dissolution of the suspension. 4-(4-
Methoxy-pheny1)-1H-imidazol-2-y-lamine (prepared according to the
procedure reported in :IOC 1994, 59, 24, 7299; 110.5 g, 0.58 mmol, 0.50
eq) was added and the reaction stirred for 1 day at 50C. The slow
conversion was monitored by LC-MS. Another aliquote of activated acid
(4-piperidin-1-yl-butyric acid, 200 mg and carbonyldihnidazole, 179.9 mg
in 2 rr.L of 1,2-dichloroethane) were added and the reaction stirred for
further two days at 50C..       The solvent was evaporated under reduced
pressure and the crude mixture purified by preparative HPLC to obtain a
9:1 mixture of the product and unreactecl
4-(4-methoxy-pheny1)-1H-imidazol-2-ylamine. The crude was purified by
treatment with isocyanate resin and SCX column to give 78,0 mg (Yield:
39%) of the title  



WO 2008/087529PCT/1B20081000090 118 compound as a white solid
C19H26N402 Mass (calculated) [3423; (found) [M-FH+] =343 LC Rt =
1.00 (and solvent front), 99% (10 min method) 'H-NNIR (400 MHz,
DIv180): 1.304.36m); 1.43-1,49 (4H, m); 1.67- 1.75 (2H, in); 2,22-2.34
(8H, in); 3.73 (3H, s, -OCH3); 6.87 (2H, d, J=8.8 Hz); 7,10 (1H, s); 7.60
(2H, d, J 8.8 Hz); 11.26 (1H, s, NTIC0), 11.52 (1H, s, NH).  13C-NMR
(400 MHz, DM80): 21.54 (1C); 23,63 (1C); 24.92 (20); 33.24 (10); 53.6
(10, -OCH3); 55.02 (2C); 57.46 (10); 113.88 (20); 125.18 (20), 141.13
(10); 157.67 (10); 162.33 (20); 163.66 (10); 171.15 (1C, CO).    Example
22  Ar-(4-Afe thyi-5-o -toly1-21-1-pyrazol-3 -y1)-4 -pyrr oliciin- I
-yl-butyram icte -Methy1-3-oro-3-o-tolyl-pr0pi01irr11e       The product was
prepared according to the general procedure for aminopyrazole synthesis
(route Al), The mixture of methyl 2-methylbenzoate (3.0 niL, 20.0 namol,
1.0 eq) and NaH (1.6 g, 40.0 inmol, 2.0 eq) in dry toluene (20 mL) was
heated at 80C and then propionitrile (6.7 mL, 94.4 mraol; 4.7 cc) was
added dropwise: the reaction was heated for 18 hours. The crude product
was dissolved in water and extracted with DCM, and it was used in the
following step without further purification (3.04 g, yield, 88%). Cl1H1 1NO
1H-NivIR (drriso-d6): 1.82 (3H, s); 2,26 (3H, s); 2.48-2.49 (1H, in);
7.10-7.42 (41-1, m). b) 4-Methy1-5-o-toly1-2H-pyrazol-3-y1277ine       The
product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through 8102 column
(20 g) with gradient elution from 100% ethyl acetate (Et0J-1c) to
Et0Ac-Me0H 80:20. The title product (1.2 g; 37% yield) was obtained.
Cl1H13N3  WO 2008/087529PCT/IB2008/000090 



119 Mass (calculated) [187]; (found) [M-Hi =188. LC Rt = 1.33 min, 100%
(10 min method)                   1H-N1V1R (dmso-d6): 1.68 (3H; s); 2.17 (3H,
s). 4,36 (2H, br s); 7.14 (1H,d, J=7.2 Hz); 7.20-7.26 (3121, m); 11.24 OH,
hr s). 7j44-1.1ethyl-5-o-tcly1-2H-pyrazo7-3-y9-4-pyi1olidin-1-yi-blityramide
To a suspension of 4-pyrrolidin-1-yl-butyric acid (118,0 mg, 0.8 nol, 1.5
eq) in 1,2-dichloroethane (3 mL), N,A"-carbonyldiimidazole (113.0 mg, 0.7
mmcii, 1.4 eq) was added and the mixture was stirred at room
temperature for 1 hour, then N,N-diisopropyl ethyl amine (87 4, 0.5 mmol,
1.0 eq) was added and the mixture was stirred at room temperature for
further 1 hour until complete dissolution of the suspension.
4-Methy1-5-o-toly1-2H-pyrazol-3-ylamine (93.5 mg, 0,5 mmol, 1,0 eq) was
added and the reaction was stirred for 18 hours, then at 50'C for 1 day,
until the conversion of the less stable ring nitrogen- acylated isomer to the
title compound was observed (as monitored by LC-MS). The solvent was
removed under reduced pressure, the crude was purified by 5i02 column
to give 44.0 mg of the title compound (yield: 27%), C 1 9H26N40 Mass
(calculated) [326]; (found) [IV1+Hr] =327, [M+2/2] =164. LC Rt = 1.56 min;
95% (10 mm method)                 1H-NlvIR (CD30D): 1.83 (3H, s);
2,07-2.11 (6H,m); 2.22 (3H, s); 2.62 (2H,t, J=7.2 Hz); 3.27-3.39 (61-1,m);
7,22-7.28 (2H, in); 7.32-7.34 (21-1, rn). Example 23
Ar-p-(4-Cyclopropyimethary-.3-fizioro-ph
ny1)-2H-pyrazol-3-2)11-4-pyrrolidin -111-hutyrarnide
3-Fluoro-4-hydroxy-benzoic acid methyl ester
3-Fluoro-4-hydroxy-benzoic acid (5 g; 32.0 mmol) was dissolved
it:LIN/160H (50 rnL) and catalytic quantity of sulfuric acid (1 ml,) was
added. The mixture was refluxed overnight, after when the solvent was
evaporated under reduced pressure;  WO
20081087329PCT/IB2008/000090 120 the crude was dissolved DC1v1
and washed with saturated NaHCO3 to basic pH. The organic phase was
dried and evaporated under reduced pressure, and the residue was used
without further purification (yield 85%), C8H7103 IH-NMR (dmso-d6): 3,78
(3H, s); 7.00-7.02 OH, m); 7.61-7.64 (2H, 10.89 (1, tar s). b)
4-Cyclapropylmethoxy-3-fhtoro-benzoic acid methyl ester
3-Fluoro-4-hyd.roxy-benzoic acid methyl ester (1.02 g; 6.0 narnol, 1.0 eq)
was dissolved in acetone (14 mL), Nal (0,45 a, 3.0 mmol, 0.5 eq) and
K2CO3 (1,66 g, 12.0 mmol, 2.0 eq) were added ad the mixture was stirred
at room temperature for 20 min. (Bromomethyl)cyclopropane (0.53 inL,
5.4 mrnol, 0.9 eq) was added; and the mixture was refiuxed for 2 days.
The solvent was concentrated under reduced pressure, NaOH 10% was
added, and it was extracted with DCM and dried. 0,91 g of title product
(yield 69%) were recovered and used without further purification.
Cl2H131203                 1H-NMR (dmso-d6): 0.34-0.37 (2H, in); 0.57-0.62
(2H; m); 1,22-1.26 (1H, m); 3.82 (3H, s); 3.99 (2H, d, J=6.8 Hz); 7,26
(11-1, t; J=8.4 Hz); 7.67-7.77 (2H, rr,[)  c)
3-(4-Cyclopropylmethoxy-3-17.2.toro-aheny1)-3-axo-propionitriie The
product was prepared according to the general procedure for
aminopyrazolc synthesis from 4-Cyclopropylmethoxy-3-flu0r0-benz0i0
acid methyl ester (route Albis); 0.84 g of the title product was extracted
from water and dried over sodium sulphate (yield 88%) and used directly
for the next step, 



C13H12ENO2 [ d) 5 -(4-Cyciapropylmethoxy-3-fittoro-phei
iti)-211-pyrazol-3-ye mine The product was prepared according to general
procedure for aminopyrazole synthesis (route A2). The crude product was
purified through 8i02 column with gradient elution from 100% Ethyl
Acetate to Et0Az-MeOH 90:10, The title product  WO
2008/087529PCT/1B2008/000090 121 (576 mg, 65% yield) was obtained,
C 1 3H14FN3 0 Mass (calculated) [247]; (found) [M+H-] =248. LC Rt =
2.19 min, 99% (10 mm method)       1H-NMR (CD30D): 0.33-0.38 (21-1,
in); 0,59-0.65 (2H, in); 1.22-1.31 (1H, m); 2.90-3.92 (2H, m); 7.02-7.20
(2H, m); 7.34-7.40 (2H, m), e)N-15-(4-Cyclopropylmethoxy-3-17uor
o-pheny0-2H-pyrazol-3-y1,7 -4- pyrrolidin-l-yl-butyramide       The product
was prepared according to the general synthetic method for the synthesis
of co-amino-alkanoic acid (11-1-pyrazol-3-y1-5-ary1)-amides via the
amino acid route, starting from
5-(4-Cyclopropylmethoxy-3-fluoro-pheny1)-2H-pyrazol-3- ylaraine (123.5
mg, 0.5 mmol, 1.0 eq), 130 mg of title compound were recovered as its
formate salt after preparative HPLC purification (67% yield).
C21H27N402F Mass (calculated) [336]; (found) [._M+H-] =387. LC Rt =
2.01 min, 100% (10 min method)       111-NMR (dmso-d6 of HOOCH salt):
0.32-0.36 (2H, in); 0.56-0.61 (21-I, in); 1.21-1.28 (1H, in); 1.73-1.84 (5H,
m); 2.36 (2H, t, 1=7.2 Hz); 2,67-2,77 (6H, m), 3.92 (3H, d, 3=7.2 Hz); 6.79
(1H, s); 7,18 t, J=8.8 Hz); 7.45-7.47 (1H, in); 7.55-7.59 (11-1, m); 8.19
(1H, s); 10.49 (1H. s)    Example 24
N-[4-(4-Difiuoromethoxy-phenyl)-1H-imidazol-2-34]-4-pyrrolidin- 1
-ylbutyramide a) N-14- (4-Difluaromethoxy-phenyl)-1-acetamicie
Acetyl guanidine (2.6 g, 25.7 mmol, 3.0 eq) was dissolved in DMF
anhydrous (40 mL) and 2-Bromo-1-(4-difluoromethoxy-phenyl)-ethanone
(2.3 g, 8,5 mmol, 1.0 eq) was added; the mixture was stirred under
nitrogen at room temperature for 4 days. DIY111 was dried; the residue
was washed with water, filtered and dried, The  WO
2008/087529PCT/I112008/000090 121 crude was crystallized from
methanol to give 1.2 g of the title compound (yield: 53%). C 1
2H11F2N302              1H-NMR (dmso-d6): 3,40 (3H, tor s); 7.10-7.47 (4H,
m); 7.82 (2H, d, 3=8.4 Hz); 11.32 (1H,$); 11.73 (1H, hr s).       b) (4-Dif7uo
7.0711ethoxy-phenyl)-1      N-[4-(4-Difluoromefnoxy-pheny1)- I
H-imidazol-2-y1]- ac etamide (1,2 g, 4.5 mmol, 1.0 eq) was dissolved in
water (30 mL) and methanol (30 miL), and 30 drops of sulfuric acid were
added, The reaction was refluxed for 2 days, then the mixture was dried;
the residue was diluted with water, the pH adjusted to 8 with NaOH 2N,
the product was extracted with DCM and concentrated under reduced
pressure to give 1.0 g of the title compound (yield; 99%) C I 0H9F2N30 



1H-NMR (dmso-d6): 5,59 (2H, hr s); 6.98-7.35 (4H, in); 7.60-7.62 (2H, m).
c)
N44-(4-Diflu.orornethoxy-phenyl)-114-imidazol-2-3,1]-4-pyrrolidin-1-ylbutyr
amide       To a suspension of 4-pyrrolidin-1-yi-butyric acid (386 mg, 2.0
mmoi, 4,0 eq) in 1,2-clichloraethane (3 mL), N,N1-carbony1diimidazole
(300 mg, 1.8 mmol, 3.7 eq) and N,N-diisopropyl ethyl amine (87 tiL, 0.5
mmol, 1.0 eq) were added and the mixture was stirred at room
temperature for 1 hour until complete activation of the aminoacid and
dissolution of the suspension.
4-(4-Difluoromethoxy-pheny1)-1H-imidazol-2-ylarnine (112.5 mg, 0.5
mmol, 1,0 eq) was added; the reaction was stirred for 1 day at room
temperature, then for further 2 days at 50C (the slow conversion was not
complete and was monitored by LC-MS).       The solvent was evaporated
under reduced pressure and the crude mixture purified by preparative
HPLC to give 80 mg (yield: 44%) of the title compound as a white solid.
WO 2008/087529PCT/1B2008/000090 123 C181122N402F2 Mass
(calculated) [3641; (found) [M-HH7] =365, [M,12] =183. LC Rt = 1.18 min,
100% (10 min method)       1H-NMR (dmso-d6): 1.74-1.84 (6H, m); 2.38
(2H, 1, 3-7.6 Hz); 2.70-2.79 (6H, m); 6.99-7.37 (4H, m); 7.71 (2H, d, 3=8.8
Hz); 3.23 (1H, br s)    Example 25
N-[5-(5-Chloro-2-methoxy-pheny1)-2H-pyrazol-3-y1]-4-cis-2,6-dimethylpip
eridin-l-y1)-butyramide 4-(2,6-Dimethyl-piperidin-1-y1)-butyric acid ethyl
ester       To a solution of cis-2,6-dimethylpiperidine (6.9 mL, 51.3 mmol,
2.5 cc) in toluene (25 mL) ethyl 4-bromobutyrate (2.9 raL, 20.5 mmol, 1
eq) was added and the reaction mixture was refluxed for 2 days. The
mixture was allowed to cool down to room temperature and the white solid
present was filtered off and washed with ether, The crude was diluted with
HCI IN (8 rriL, 1 eq), then washed with Et0Ac, trated with NaOH IN (16
mL, 2 eq) and extracted with ethyl acetate. The title product obtained
(1.51 g, yield 32%) was used in the next step without further purification, C
I 3H25NO2                 1H-NMR (CD30D): 0.99 (6H, d, 3=6.0 Hz);
1.07-1.21 (6H, m); 1.45-1.58 (5H, m); 2.20 (2H, t, Hz); 2.30-2.35 (2H, m);
2.53-2.57 (2H, m); 4,02 (2H,q, 3=.7.2 Hz). b)
4-(226-Dimethyl-plperidin-111)-butyric acid       To a suspension of
4-(2,6-dirnethyl-piperidin-l-yI)-butyric acid ethyl ester (1.5 g, 6.7 mrnol) in
water (5 mL) and Me0H (1mL), NaOH (266 mg, 6.7 ramol, 1.0 eq) was
added and the mixture was heated at reflux for 22 hours. The reaction
was then allowed to cool down to room temperature, the pH adjusted to 4
at 0C with HC1 2N and the mixture was concentrated under reduced
pressure. The residue was treated with Et0H, and the sodium chloride
precipitated was filtered off  WO 2008/087529PCT/1B2008/000090 124
Evaporation of the solvent under reduced pressure afforded 950 mg of the
title compound as a white solid (51% yield). Cl1H21NO2       1H-NMR
(CD30D): 1.28-1.34 (6H, in); 1.464.74 (5H, m); 1.81-1.91 (4H, m.);
2.36-2.40 (211, in); 3.20-3.27 (3H, in).
N-[5-(5-Chloro-2-rnethoxy-pheny1)-2H-pyrazol-3-y1]-4-((cis)-2,6-
dirnethyl-piperidin-1-y1)-butyramide       Prepared following: the general
synthetic method for the one-pot synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-arnides, starting from commercially available
5-(5-Chloro-2-methoxy-phenyl)-2H-pyrazol-3-ylamine (111.8 mg, 0.5
rnmol, 1.0 eq) and 4-(2,6-Dimethyl-piperidin-l-y1)-butyric acid (149,0 mg,
0.8 mmol, 1.5 eq).       Following the general procedure, 80 mg of title
compound were recovered as its formate salt after preparative HPLC
purification (40% yield). C211-129N402C1 Mass (calculated) [404];
(found) [M-H+] =405 



LC Rt = 2.03 min, 100% (10 min method)       1H-NMR (dmso-d6 of
HCOOH salt): 1.12 (6H, d, J=6.4 Hz); 1,27-1.32 (3H, n-1); 1.57-1.59 (31-I,
nt); 1.68-1.74 (2H, in); 2.27-2.31 (2H, m); 2.72-2.82 (4H,m); 3.87 (3H, s);
6.92 (11-1, a); 7.14 (1H, d, J-9.2 Hz); 7.33-7.36 (1H, m); 7.70 (1H, d,
3=2.8 Hz); 8.26 (11-Es); 10.48 (11-1, br s) Example 26
N-i5(4-Difiuorornethoxy-pheny1)-2H-pyrazo1-3-y]]-4-((S')-2-methyipyrrolidi
n-1-y1)-butyramicie et) 4-0'S)-2-lefethyl-pystoP-i-y1)-butyric acid ethyl
este       (S)-2-methyl-pyrrolidine hydrochloride (0.8 g, 6.6 mmol, 1.1 eq)
was dissolved in 2-butanone (20 mL) and potassium carbonate (1.7 g,
12.6 mmol, 2.1 eq) was added. Ethyl 4-bromobutyrate (0.86 tri, 6.0 mmol"
1.0 eq) was added and the  WO 2008/087529PCT/IB2008/000090 125
reaction mixture was refluxed for 2 days. The mixture was allowed to cool
to room temperature and any solid present was filtered off and washed
with ether, The filtrate was concentrated under reduced pressure to give
1.20 g of the title compound (yield 99%) which was used in the next step
without further purification. C111-121NO2               1H-NMR (dmso-d6):
0.95 (3H, d, J= 6.0 Hz); 1.13-1.17 (3H, m) 1.20-1.28 (11-1, m); 1,59-1.64
(4H, m); 1.77-1.56 m); 1.90-2.00 (2H, m); 2.10-2.23 (1H,m); 2,25-2.31
(21-1,m); 2.62-2.66 (11-1,m); 2.96-2,99 (1H, m); 3.98-4.03 (2H, in). b;)
44(5)-2-1vIethyi-pyrrolidin-1-)21)-bzityric acid       The product was
prepared according to the general procedure for w-aminoacid synthesis
(route C2). Evaporation of water under reduced pressure afforded 1.1 g of
the title compound (76% yield) as its hydrochloride salt. C91-117NO2
1H-NMR (dinso-d6 of HC1 salt): 1.22-1.27 (3H, m); 1.62-1.64 (111, m);
2.03- 2.09 (GM, m); 2.13-2.25 (1H, m); 2.47-2.58 (1H, m): 2.56-2,92
(1H,m); 3,15-3.40 (1H, m); 3,69-3.75 (2H, m); 7,25 (1H,$). c)N-[5-
(4-Difizrovonie thoxy-phanyl)-21/-pyrazoi -3 -y/.] -4-(68)-2-inethyl-
pyriorrdin-l-y1)-blityran2ide       Prepared following the general synthetic
method for the one-pot synthesis of Co -arnino-alkanoic acid
(11-1-pyrazol-3-y1-5-ary1)-amides, starting from 5-(4-
Difluorornethoxy-pheny1)-2H-pyrazol-3-ylamine (112.5 ma, 0.5 mmol, 1,0
cc) and 4-((S)-2-Methyl-pyrrolidin-l-y1)-butyric acid (155.0 mg. 02 mmol,
1.5 eq). 120 mg of title compound were recovered as its formate salt after
preparative HPLC purification (69% yield). C191-124N402F2 Mass
(calculated) [378]; (found) [M+1141 =379 LC Rt = 1.64 min, 98% (10 min
method) IH-NMR (dmso-d6 of HCOOH salt): 1.04 (3H, d, J=6.0 Hz);
1.30-1.37 (IM,  WO 2008/087529PC171E2008/000090 126 m); 1.65-1.89
(5H, m); 2.16-2.26 (21i, m.); 2.28-2,40 (2H, rn); 2.80-2.82 (1H, m);
3.12-3.17 (2H, m); 6.79 (1H, s); 7.07-7.44 (3H, m); 7.73-7.75 (2H, m); 8.18
(1H,$); 10,44 hr s) Example 27
1V-[5-(2H-Indol-3-y1)-2H-pyrazoi-311]-4-pipericiin-1-yl-butyramicie a)
3-(1Thindoi-3-y1)-3-oxo-propionttrile 



In a flask, cyanoacetic acid (5.0 g, 58.8 mrnol, 1.2 eq) was dissolved in
acetic anhydride (50 mL) and heated at 50C. Indole (5.8 g, 50.0 mmoi, 1.0
eq) was added and the reaction was heated at 30C for 5 min. A white
precipitate crushed out of the solution; the reaction was cooled to NOM
temperature and then filtered. The solid obtained (620.0 mg, 85% yield)
was used for the next step without further purification. C 1 1HSN20
1H-NMR (dinso-d6): 4.48 (2H, s); 7.21-7,24 (2H, m); 7.48-7.50 (1
8.12-8.14 (1H, m); 3.37 (1H, d, 1=3.2 Hz); 12.17 (1H, s). b)
5-0H-Indol-3-y1)-2H-Pyrazoi-3-ylamine       To a solution of
3-(1H-indo1-311)-3-oxo-propionitrile (6.4 g, 34.7 mmol, 1.0 eq), in
absolute Et0H (40 mL), hydrazine monohydrate (5.0 mL, 104.1 mmol, 3.0
eq) was added and the reaction was heated at reflux for 24 hours. The
reaction mixture was allowed to cool to room temperature; the solid was
filtered and washed with Et20/Et0Ac 10/1 to give 3,0 g of title product
(yield 74%). Cl1H1ON4 Mass (calculated) [198]; (found) [Iv1+1-1+] =199.
LC Rt = 0.98 min, 90% (5 min me/hod)               11-1-NNIR (dmso-d6):
4.57 (214, bs); 5.70 (1H, s); 7.00-7.19 (2H, m); 7 33- 7.46 (1H, m); 7.59
(1H, s); 7.69-7.90(1H, bs); 11.11-11,36 (1H, bs); 11.37-11.77 (Iii, bs). r-
[5-(11-1-hzdol-3 1)-21-1-pyrazol-3-y11-4-piperidln-1-)71-birtyramide  WO
2008/087529PCT/1B2008/000090 127      To a suspension of
4-piperidin-1-yl-butyric acid (621,0 mg, 3.0 mmol, 1.5 eq) in
1,2-dichloroethane (6 m. L), A7.7.%."-carbonyleiimidazole (453.0 mg, 2.8
mmol, 1.4 ec,) was added and the mixture was stirred at room
temperature for 1 hour. 5-(1Hindo1-3-y1)-2H-pyrazol-3-ylemine (400.0
mg, 2.0 mmol, 1,0 eq) in 1,2- dichloroethane (6 mL) was added; the
reaction was stirred at room temperature for 2 days, then 1 day at 70C, to
allow complete migration of the acyl group from the ring nitrogen to the
exocyclic nitrogen. The reaction then was allowed to cool down to room
temperature and the mixture was washed with saturated Na2CO3 and
evaporated under reduced pressure; the crude was purified by preparative
HPLC to give 320,0 me (yield: 41%) of the title compound as formate salt.
C201-125N50 Mass (calculated) [351]; (found) [ivi-FE+] -352. LC Rt =
1.42 min, 95% (10 min method)       1H-N1VIR (dmso-d6 of HCOOH salt):
1.37-1.39 (2H, m); 1.50:1.54 (4H, m); 1.72-1.30 (2H, m); 2.30-2.34 (2H,
ni); 2.40-2.48 (6H, in); 6.78 (1 H, s); 7.08-7.17 (2H, in); 7.43 (1H, d, J=7.6
Hz); 7.71 (131, e; J--2.8 Hz); 7.76 (1H, d, J=7.6 Hz); 8.19 (1H, s); 10.39
(1H, s); 11.39 (1H, s) Example 28  N-1-54,1-Isop 7' Op OXy-ph
ny11-2H-pyrazol-3-y1]-41-plyeridin-2-yl-butyr ide a) 4-Isopropoxy-benzoic
acid methyl ester       3.0 g of 4-isopropoxy-benzoic acid (16.7 mmol, 1.0
eq) were dissolved in Me0H (20 mL) and a catalytic quantity of sulfuric
acid was added; the mixture was heated at reflux for 2 days, The solvent
was then evaporated and the residue was dissolved in DCM and washed
with 10% NaOH. The organic phases were dried and evaporated to give
2.2 g of title product (yield 67%). C 1 1H1403               (dinso-d6); 1.25
(6H, e, .1=6.4 Hz); 3.77 H, s); 4.67-4.70 (1H, m); 6.96-6.98 (2H, m);
7,84-7.87 (2H, m).  WO 2008/087529PCT/I132008/000090 128 b)
3-(4-hopropoxy-phenyl)-3-oxo-proptolritrile       To a solution of
44sonropoxy-benzoic acid methyl ester (2.2 g, 11.2 trimol, 1.0 cc) in dry
toluene (15 mL) under N2, NaH (50-60% dispersion in mineral oil, 1,1 g,
22.4 inmol, 2.0 eq) was added. The mixture was heated at 80C and then
dry CHICN was added dropwise (2.8 inL, 56.0 mmol, 5.0 eq). The reaction
was heated for 18 hours, then was allowed to cool down to room
temperature and acidified with HC1 2N. The organic phase was recovered
and 2.0 g of crude were obtained and it was used for cyclization without
further purification. Cl1H1403 



c) 5- (4-lsopropoxy-ph e ny1)-2H-pyrazol-3-ylamin e       The product was
prepared from 3-(4-isopropoxy-Pheny1)-3-oxo-propionitrile according to
general procedure for aminopyrazole synthesis (route A2). The solvent
was removed under reduced pressure, water (10 inL) was added, and the
title product (1.0 g, 94% yield) was precipitated as a yellow solid and used
for the next step without further purification. C121-115N30 Mass
(calculated) [217]; (found) [M+1-.11 =218. LC Rt = 1.36 min, 95% (5 min
method)       1H-NMR (dmso-d6): 1.24 (6H, d, J=6,0 Hz); 4.57-4.69 (3H, hr
in); 5.64 (1H, s); 6.89 (2H, d, J=8.8 Hz); 7.51 (2H, d, .1=8,8 Hz)
N15-(4-lsopropmey-phev1)-2H-pyrazol-3-y2:1-4-piperielin- I -yi-bde
The product was prepared according to the general synthetic method for
the synthesis of co-amino-alkanoic acid (11-1-pyrazol-311-5-ary1)-amides
via the amino acid route, starting from
5-(4-isopropoxy-pheny1)-2H-Pyrazol-3-ylamine (86,0 mg, 0.4 mmol, 1.0
eq). The crude product was purified via preparative HPLC; the title product
(56,0 mg, 38% yield) was obtained as formate salt.. C21H3 ON402 Mass
(calculated) [370]; (found) [M+111 =371, [M+2/2] =165.  WO
2008/087529PCT/11.132008/000090 1')9 LC Rt = 1.91 mm, 96% (10 min
method)              111-NIVIR (dmso-d6 of HCOOH salt): 1.25 (6H, d, 3=6
Hz); 1.33-1.41 (2H, m); 1.48-1.53 (4H, m); 1.71-1.77 (21-1, m); 2.29 (2H,
t, 3-7.2 Hz); 2.35 (2H, t, 3=7.2 Hz); 2.42-2.47 (4H, m); 4.60-4.66 (1 H, in);
6.71 (1 H, s); 6.94 (2H, d, 3=8.8 Hz); 7.58 (2H, d, J=8..8 Hz); 8.17 (11:1,
s); 10.38 (1H, s). Example 29  N-[5- (1 -Ethyl4H-indol-3 -y1)-2H-pyrazol -3
-},1] -4-pyrrolidin- ] -yl-butyramide a) 1 -Erhyl- 1 H-indole-3-carbo):ylic acid
methyl ester       To a suspension of 1N'aH (50-60% dispersion in mineral
oil, 548.0 mg, 11.4 mmol, 2.0 eq) in THF (20 mL), 1H-indole-3-carboxylic
acid methyl ester (1.0 g, 5.7 mmol, 1.0 eq) was added and after 20 min
also ethyl iodide (507.0 4L, 6.3 mmol, 1.1. eq) was added. The reaction
was heated at 70C for 1 h. The mixture was cooled down to 0C and water
(10 mL) was added carefully. AcOEt was added and the organic phase
was collected and concentrated, to give the crude compound that was
purified through Si02 column (10 g) with gradient elution from 100%
cyclohexane to cyclohexane-Et0Ac 80:20. The title product (860 mg, 74%
yield) was obtained, Cl2H13NO2              11-1-NMR (drnso-d6): 1.36 (3H,
t, 3=7.2 Hz); 3.77 (3H, s); 4.26 (21-1, q, 3-7.2); 7.16-7.27 (2H, m);
7.55-7.59 (1H, m); 7.97-7.99 (1H, m); 8.15 (1H, s). b) 3- () -Ethyl- I H-indo
1-3 11)-3-oxo-prop1077, 011 e       The product was prepared according
to the general procedure for aminopyrazole synthesis (route Albis) from
1-ethy1-1H-indole-3-carboxylic acid methyl ester (860.0 mg, 4.2 mmol, 1.0
eq). 820.0 mg of the title product (yield 91%) were obtained and used
directly for the next step, CI3H12N20 c) 5- (.1 -Ethyl-1 Mindo I -3
-y1)-2H-pyrazo 3 ylamille       The product was prepared according to
general procedure for aminopyrazole synthesis (route A2) starting front
3-(1-ethy1-1 H-indo1-3-y1)-3-oxo-propionitrile  WO
2008/087529PCT/1112008/000090 130 (820 mg, 3.87 ramp!, 1.0 eq), The
solvent was removed under reduced pressure; the solid residue was
washed with Et.OH to obtain the title product (612 mg, 70% yield).
C131-114N4 Mass (calculated) [226]; (found) [,d+H+] =227, 



LC Rt = 1.30 min, 69% (5 mm method) d)N- [5 -(1-Ethy1-1H-indol-3
-y1)-2H-pyrazol-3-y1]-4-pyrron-111- butyramide      The product was
prepared according to the general synthetic method for the synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-y1-5-ary1)-amides via the amino
acid route, starting from 5-(1-ethy1-11-I-indol-3-y1)-2H-pyrazol-3-ylamine
(99.0 mg, 0.5 mmol, 1,0 eq) and 4-pyrrolidin-1-yl-butyric acid (118 mg,
0.75 mmc1). The crude product was purified via preparative HPLC; the
title product (77.0 mg, 42% yield) was obtained as fermate salt.
C211127N50 Mass (calculated) [365]; (found) [13,13-HT] =366. LC Rt =
1,83 min, 99% (10 min method)            1H-N1vIR (dmso-d6 of HCOOH
salt): 1.38 (311, t, 3=7.2 Hz); 1.71-1.81 (6H, m); 2.34 (2H, t 3=7.2 Hz);
2.59-2.65 (6H, in); 4.23 (2H, a, 3=7.2 Hz); 6.76 (1I-I, s); 7.11-7.22 (2H, in);
7,53 (1H, d, 3=8.4 Hz); 7,75-7.79 (2H,m); 8.19 (11-1, br s); 10.40 (1I-I, s).
Example 30
N-[5-(4-Cyclopropylmethoxy-pheny1)-21-1-pyrazol-3-y1]-4-pyperidin-l-v1-
butyramide a) 4-Cyclopropylmethaxy-bencoic acid methyl ester
4-hydroxy-benzoic acid methyl ester (2.0 g, 13.1 mmol, 1.2 ea) was
dissolved in acetone (20 mL), Nal (0.97 g, 6.5 impel, 0.5 eq) and K2CO3
(3.0 g, 21.8 rarno, 2.0 cc) were added and the mixture was stirred at room
temperature for 20 min, (Brornornethyl)cyclopropane (1,1 in1J, 10.3 mmol,
1.0 eq) was added, and. the  WO 20081087529PCT/LB2008/000090 131
reaction was refluxed for 2 days. The solvent was concentrated under
reduced pressure, NaOH 10% was added, and the product was extracted
with DCM. The organic phase was dried over Na2SO4 and the solvent
evaporated under reduced pressure. The title product (1.23 g, yield 79%)
was recovered and used without further purification. C121-11403 Mass
(calculated) [206]; (found) [M+H+1 =207. LC Rt = 2.38 mm, 86% (5 min
method)               11-NMR (dmso-d6): 033-0.34 (2H, in); 0.57-0.59 (2H,
in); 1.21-1.25 (11-I, m); 3.81 (3H, s); 3.89 (2H, d, 3=6.8 Hz); 7.02 (2H, d;
3=8.8 Hz); 7.88 (2H, d, 3=8.8 Hz).
5-(4-Cyclopropy1wrhoxy-phenyl)-211-pyrazol-3-ylami7e       The product
was prepared according to the general procedure (route Albis). from
4-cyclopropylmethoxy-benzoic acid methyl ester (1.17 g, 5.9 inmol, 1.0
eq). The reaction was allowed to cool down to room temperature; the solid
formed was filtered and dissolved in H20. The solution was acidified to pH
4 and the solid formed was filtered; affording 1.2 g of
3-(4-cyclopropylmethoxy-pheny1)-3-oxopropionitrile that was used directly
for the next step, 5-(4- Cyclopropylmethoxy-phenyi)-2H -pyrazo 1-3
-ylarninewasprepared according to general procedure for arninopyrazole
synthesis (route A2). The reaction was concentrated and the residue was
precipitated with water: 500 mg of the title product (37% yield) were
obtained, and it was used directly for the next step. Cl3H15N30       c) N-
[5- (4-Cycl opropylmethoxy-pheny1)-214-pyrazol-3 -yl] -4-piperidin-1
-ylbutyramide       The product was prepared according to the general
synthetic method for the synthesis of ca-amino-alkanoic acid
(1H-pyrazol-3-y1-5-ary1)-amides via the amino acid route, starting from
5-(4-cyclopropylmethoxy-phenyl)-2H-Pyrazol-3-ylarnine  WO
2008/087529PC171132008/000090 132 (152,9 mg, 0.7 mmol, 1.0 eq) and
4-piperidin-l-yl-butyric acid (168 mg, 1.0 mmol, 1,5 eq). The crude product
was purified via preparative HPLC; 72.0 mg of the title product (28% yield)
was obtained as a formate salt. C22H3ON402 



Mass (calculated) [382]; (found) [M+HT] =383. LC Rt = 1,99 min, 100%
(10 min method)           1H-NivIR (thnso-d6 of HCOOH salt): 033-0.34 (2H,
in); 0.55-0.59 (2H, m); 1.19-1.25 (1H, m); 1.38-1.40 (2H, m); 1.49-1.54
(4H, m); 1.70-1,77 (21-1, m); 2.28- 2.41 (8H, it); 3.84 (2H, d, J= 6.8 Hz);
6.74 (1H, s); 6.97 (2H, d, 3=8,8 Hz); 7.60 (2H, d, J=8.3 Hz); 8,19 (1H,$);
10,40 (1H, s), Example 31
4-Azepan-1-yi-N-[5-(4-difluoromethoxy-pheny1)-2H-pyrazol-3-y1]-
butyrarnide a) 4-Azepan-l-yl-blayric acid ethyl ester       To a solution of
azepane (10.2 rriL, 102.0 mmol, 4.0 eq) in toluene (30 rni,), ethyl
4-bromobutyrate (3.8 rnL, 26.0 Immo', 1.0 eq) was added and the reaction
mixture was refluxed for 10 hours. The mixture was allowed to cool to
room temperature and the solid present was filtered off and washed with
ether. The filtrate was concentrated under reduced pressure to give the
arninoester which was used in the next stem without further purification.
C1211.23NO2 b) 4-Azepan-.111-butyric acid       The product was
prepared according to the general procedure for cu-aminoacid synthesis
(route C2). Evaporation of water under reduced pressure afforded 3.8 g of
the title compound (80A yield) as its hydrochloride salt. ClOH19NO2 Mass
(calculated) [185]; (found) [1.VIH1 =186. LC Rt = 0.26 mm, 100% (5 min
method)  WO 2008/087529PCT/IB2008/000090 133                1H-NM.R
(drnso-d6 of HCI salt): 1.53-1,66 (4H, m); 1.77-1.91 (6H, m); 2.30 (2H, t,
J=7.2 Hz); 2.98-3.09 (4H, m); 3.27-3.30 (2H, in); 10.42 (1H, hr s), c)
4-Difluoramethoxy-benzoic acid methyl ester      Under N2 flow, 1,3 g of
4-hydroxy-benzoic acid methyl ester (8.3 mmol, 1.0 eq) and 1.5 g of
sodium chlorodifluoroacetate (10.0 mrnol, 1.2 eq) were dissolved in DMF
(25 mL) in a two neck round bottom flask; potassium carbonate (1.4 g,
10.0 mmol, 1.2 eq) was added and the mixture was heated at 125C for 3.5
hours, The mixture was then diluted with water and extracted with DCM;
organic phases were dried and evaporated, the crude was purified with Si
column (eluent: cycloexane/Et0Ac 80/20) to obtain 0.77 g of product (yield
46%) which was used directly for the next step. C9H8F203 d)
3-(4-Difluoromethoxy-phenyl)-3-oxo-propionitrile       The product was
prepared according to the general procedure for aminopyrazole synthesis
from 872.0 mg (4.3 rnmol, 1.0 eq) of 4-difluotornethoxybenzoic acid
methyl ester (route Albis). 818.5 mg of the title product (yield 90%) were
used directly for the following step. ClOH7F2NO2 ej
5-(4-Difizioromethoxy-phenyl)-2H-pyrazol-3-ylamine       The product was
prepared according to the general procedure for arninopyrazole synthesis
(route A2), The crude product was purified through 8i02 column with
gradient elution from 100% Eet0Ac to Et0Ac-Me0H 80:20, The title
product (826 mg, 59% yield) was obtained. ClOH9F2N30 Mass
(calculated) [225]: (found) 1,1V1-411 =226. LC Rt = 1.34 min, 100% (5
min method)       H-Niva (cmso-d6); 4.82 (2H, br s), 5.71 (1H, s), 7.15 (2H,
d, J = 8.4 Hz), 7.22 (1H, t, J = 74.0 Hz), 7.67 (2H, d, 3 = 8,8 Hz); 11,58
(1H, hr s)  
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f)4-Azepan-l-yl-N-E5-(4-diflucromethoxy-phenyl)-2H-Pyrazol-3-y11-
butyramide       The product was prepared according to the general
synthetic method for the synthesis of op-amino-alkanoic acid
(1H-pyrazol-3-y1-5-ary1)-amides via the amino acid route, starting from
5-(4-difluoromethoxy-pheny1)-2H-Pyrazo1-3-y1am1ne (149.0 mg, 0.7
mmel, 1.0 eq). 90.0 mg of title compound were recovered as its formate
salt after preparative 1-IPLC purification (35% yield). 020H26F2N402
Mass (calculated) [392]; (found) f1M+1-11 =393, [M+2/2] =197. LC Rt =
2,26 min, 100% (10 min method)              11-1-NlvIR (dmso-d6 of HCOOH
salt): 1,51-1.60 (SH, m); 1.72-1.76 (2H, in); 2.31 (2H, t, 3=7,6 Hz); 2.56
(2H, t, J=7.2 Hz); 2.69 (4H, t, J=5.2 Hz); 6,30 (1H, s); 7.08-7.45 (3H, m);
7,73-7:76 (213, in); 8,21 (1H, s); 10.50 (11-I, hr s). Example 32        Trans
()-2-pipeYdin-1-ylmethy1-cyclopropanecarboxylic acid (5-o-toly1-21-1-
pyrazol-3-y1)-amide a) Trans
()-2-piperidin4-ylmethyl-cycloproPaneca1'boxylic acid ethyl ester
Under N.; atmosphere, ethyl 2-formy1-1-cyclopropanecarboxylate (3.0 g,
21.1 mmol, 1,2 eq) and piperidine (1.5 g, 17.6 mmo1; 1.0 eq) were
dissolved in DC11v1 (45 mL); after 2 hours at room temperature, the
mixture was cooled at 0C and sodium triacetoxyborohydride (5.6 g, 26,4
mmol, 1.5 eq) was added dropvvise. The mixture was stirred at room
temperature for 2.5 hours, then the organic phase was washed with NaOH
aq and water to give 3,3 g of the title product (yield 89%). C121-121NO2
1H-NMR (CDC13): 0.70-0.75 (114, m); 1.20-1.38 (4H, m); 1.39-1.43 (314,
m); 1.53-1.61 (514, m); 2.22-2,27 (1H, in); 2.34-2.43 (5H, m);
4.08-4.17(214, hi Trans (t)-2-pipericlin-l-yhnethyl-cyclopropanecarbaxylic
acid The product was prepared according to the general procedure for
WO 200R/087529PCT/IB2008/000090 135 co-aminoacid synthesis (route
C2). Evaporation of water under reduced pressure and trituration with
diethyl ether afforded 1.3 g of the title compound (33% yield) as
chloridrate salt, 0101-1171\1011 Mass (calculated) [183]; (found) [M+-T1
=184. LC Rt = 0.19 min (5 min method) 'H-NMR (dmso-d6 of He' salt):
0.96-1.01 (1H, m), 1,06-1.11 (1H, in), 1.27- 1.41 (1H, m), 1,62-1.85 (7H,
m), 2,82-3.06 (4H, in), 3.36-3.37 (2H, m), 10.88 (1H, bs), 12.38 (IH, bs) c)
Trans ()-2-piperidin-l-ylmethyl-cycl0 opanecarboxylic acid (5-o-toly1-
2H-pyrazol-3-y1)-amide The product was prepared according to the
general synthetic method for the synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-ary1)-amides via the amino acid route, starting from
commercially available 5-o-to1y1-2H-pyrazol-311amine (152.0 ma, 0.9
mraol, 1.0 eq). The crude product was purified with prep HPLC and Si02
column with gradient elution from 100% CH3CN to CH3CN/2N NH3 in
Me0H 80;20. The title product (18 mg, 6% yield) was obtained.
C20H26N40 



Mass (calculated) [338]; (found) [M+E`] =339, [M4:2/2]=170. LC Rt 1,71
min, 100% (10 min method) 11-I-NMR (drnso-d6): 0.62 (1H, hr Si;
0.94-0.97 (1H, m.); 1.27-1.37 (3H, m); 1.44-1.49 (4H, m); 1.65-1.68 (1H,
m); 2.08-2.13 (1H, m); 2.30-2.35m); 6.62 (1H, s); 7.24-7.27 (3H, rn); 7.38
(1H, d, 7=6,0 Hz); 10.64 (11-Ls); 12,45 (1H, s). Example 33 Trans
()-2-pLveridin-l-ylmethyl-cycl0pr0paneca1'boxylic acid f5-(2-difluaro
methaxy -pheny1)-211-pyrazol-3-yl.farnide a) 2-Difluoromethoxy-benzoic
acid methyl ester 2.0 g of 2-difluoromethoxy-benzoic acid (10.6 mmol, 1,0
eq) were dissolved  WO 2008/087529PCU182008/000090 136 in Me0H
(15 mL) and a catalytic quantity of sulfuric acid was added; the mixture
was heated at reflux overnight. The solvent was then evaporated and the
residue was dissolved in DCIVI and washed with saturated NaHCOs, The
organic phase was dried and evaporated to give 1.9 g of title product
(yield 87%), 091-18F203             1H-NMR (drnso-d6): 3.82 (3H, s);
6.99-7.40 (21-1, in); 7.31 (11-I, d, J=3.4 Hz); 7.63-7.67 (1H, m); 7,82-7.84
(1H, m). 3-(2-Dnquoromethoxy-pheny1)-3-oxo-propionitrile       The
product was prepared according to the general procedure for
aminopyrazole synthesis front 1.5 g (7,4 mmol, 1.0 eq) of
2-Difluoromethoxybenzoic acid methyl ester (route Albis), The crude
product was used directly for the next step. ClOH7F2NO2 cc)
5-(2-Difluoromethoxy-phenyl)-211-pyraz0l-3-ylans1ne       The product
was prepared according to general procedure for aminopyrazole synthesis
(route A2). The crude product was purified through Si02 column with
gradient elution from 100% Et0Ac to Et0Ac-iNile0H 90:10. The title
product (1.3 g, 76% yield) was obtained. ClOH9F2N30 1H-NMR
(dmso-d6): 4.82 (2H, bs), 5.79 (1H, s), 7.00-7.37 (411, m), 7,79 (1H, d),
11.74 (1H, bs) ci) Trans *-2-pipe'-ylmethyl-cyclopropanecarboxylic acid (5-
difluoro niethoxy -pheny1)-2H-pyrazol-3-y1J-am14e       The product was
prepared according to the general synthetic method for the synthesis of
et-amino-alkanoic acid (11-1-pyrazol-3-y1-5-ary1)-amides via the amino
acid route, starting from trans
(:)-2-piperidin-1-ylmethyl-cyclopronanecarboxylic acid (99.1 mg, 0.6 mmol,
13 eq) and 5-(2-difluoromethoxy-pheny1)-2H-pyraz01-3- ylamine (125.7
mg, 0.4 rnmol, 1.0 eq). The crude product was purified through S102  WO
2008/087529PCTRE2008/000090 137 



column with gradient elution from 100% DCM to DCM-NI-13 in Nfe0H 2 N
80;20, The title product (39.9 mg, 23% yield) was obtained.
C20H24F2N402 Mass (calculated) [390]; (found) [M+H+] =391, LC Rt =
1,68 min, 100% (10 min method)       1H-NNIR (dmso-d6): 0.62-0,65 (1H,
in); 0,96-1,00 (1H, m); 1.21-1.69 (7H, hr m); 2,13 (1H, br s); 2.30-2.49
(3H, in); 3.29-3.31 (3H, in); 6.91-7,42 (5H, m); 7.72 (lH, d, J=7.2 Hz);
10.67 (1H, s): 12.68 (IH, s) Example 34
N-[5-(4-Chloro-pheny1)-21-I-pyrazol-3-y1]-2-methy1-4-pyrrolidin- 1
-ylbutyramide       The product was prepared according to the general
synthetic method for the synthesis of cs-amino-alkanoic acid
(11-1-pyrazol-3-y1-5-ary1)-amides via the amino acid route, starting from
5-(4-Chloro-pheny11-2H-pyrazol-3-yl-amine (58.0 mg, 0.3 mmol, 1.0 eq)
and 2-methyl-4-uyrrolidin-1-yl-butyric acid (77.0 mg, 0.45 rnmol, 1.5 eq),
After purification with HPLC prep, 21.1 mg of title compound were
recovered as formate salt (18% yield). Cl 8H23C1N40 Mass (calculated)
[346]; (found) [M-HI-141 =347, [M+2/2]:= 174. LC Rt = 1,84 mm, 100% (10
min method)              11-1-NNIR (dmso-d6 of 1-1000H salt): 1.07 (3H, d,
J=6.8 Hz); 1.47-1,52 (1H, m); 1.64-1.67 (4H, in); 1.74-1.79 (1I-I, ra);
2.38-2.58 (4H, rn); 3.79 (3H, s); 6876.90 (IH, m); 7.25-7.27 (2H, m); 7.33
(11-11, t, J=8.4 Hz); 10.42 (1H, 'or s) Example 35
5-(4-Acetyl-[1,4]diazepan-1-y1)-2-methyl-pentanoic acid[5-(4-methoxy-
pheny1)-21-1-pyrazol-3-yll -amide
5-/iinino-3-(4-iiiethoxy-pheny1)-pyrazole-i-carboxylic acid tert-inttyl ester
Di-tert-butyl dicarbonate (605,0 mg, 2.8 mmol, 1.0 eq) in DCM (3 mL) was
WO 2008/087529PCT/TB2008/000090 138 added to a vigorously stirred
mixture of 5-amino-3-(4-rnethoxy-pheny1)-pyrazo1e (500.0 mg, 2.7 rrimol,
1.0 eq), 1CM (20 mL) and KOH 4,5M aqueous solution (4.7 mL, 21.1
rrimol, 8 eq). The mixture was stirred at room temperature for 20 hours,
The organic layer was collected and washed with a water/brine 1/1
solution. Evaporation of the solvent gave a crude product purified by 8i02
column (elution DCM), to give the title product (720 mg, yield 94%).
Cl5H19N303 Mass (calculated) [239]; (found) [M-el-E1 =290 LC Rt = 1.43
min, 100% (3 mm method)       'H-NMR (chnso-d6): 1,58 (9H, s); 3,78 (3H,
s); 5.69 (1H, s); 6.36 (2H, s); 6.96 (2H, hr d, 1= 8.8 Hz); 7.68 (2H, hr d, J=
8.8 Hz). 12) 2-(3-Brama-propy1)-2-methyi-malonic acid dimethyl ester
NaH at 60% in mineral oil (1.63 g, 40.8 mrnol, 1.3 eq) was washed three
times with hexane and subsequently dried. After addition of dried THE
(30mL) the suspension was cooled to 0C. Dirnethyl methylmalonate (4.7
g, 323 mmol, 1.0 eq) was slowly and carefully added and gas
development was observed. The mixture was stirred for 15 minutes and
subsequently 1,3-dibromopropane (24 g, 119.0 mmol, 3,7 eq) was added
in one portion. The mixture was allowed to reach room temperature and
was then stirred for further 16 hours, NaOH 1.0 M solution was added, the
crude was extracted with ethyl acetate; the organic layers were collected
and dried, the obtained oil was purified by Si02 column (elution:
cyclohexane followed by Et0Ac). The title product (6.6 g, 76% yield) was
obtained. C91-115BrO4                    11-1-NMR (dmso-d6): 1.32 (3H, s);
1.67-1.72 (211, m); 1.361-1.90 (2H, m); 3.51 (21-1, t, J= 6.4 Hz); 3.64
(611, 5). c) 5-Bromo-2-methylpentanoic acid       I-Dr 2.g 48% (10 inL,
BSA mmol) was added at room torriperattr to 2-(3-
bromo-propy1)-2-methyl-malonic acid dim ethyl ester (LH g, 6.74 mmol)
and the  WO 2008/087529PCTRB2008/000090 



139 mixture was stirred and heated at 120C for 24 hours, After cooling TO
room temperature, NaOH solution was added to reach pH 3 and the
product was extracted using a mixture DCM:191e0H 95;5. The obtained
crude (0.31 g, 62% yield) was clean enough to be used without further
purification. C61111BrO2            1H-NMR (dmso-d6): 1.05 (3H, d, J= 7.2
Hz); 1.41-1.50 (1H, m); 1.61-1.70 (2H, m); 1.75-1.83 (2H, m); 2,31-2.40
(1H, in); 3.52 (2H, dd, J= 6.8 Hz, 6.4 Hz),       d)
5-(5-Bromo-2-methyl-pentanoylamino)-3-(4-methoxy-pheny1)-pyrazole-1-
carboxylic acid tert-butyl ester       Oxalyl chloride (250.0 ML. 3.0 mmol,
1.5 eq) was slowly added to a solution of 5-bromo-2-methyl-pentanoic
acid (390.0 mg, 2.0 mmol, 1.0 eq) in DCM (1 mL) at room temperature
and the mixture was stirred for 2 hours under nitrogen. Evaporation of
solvent and excess of oxalyl chloride gave a residue which was dissolved
in DCM (1 mi.,) and added dropwise to a solution of 5-amino-3-(4-
methoxy-pheny1)-pyrazole-1-carboxylic acid tert-butyl ester (656.0 mg,
2.3 mmol; 1.15 eq) and triethylamine (0.28 mL, 2.0 mmol, 1.0 eq) in DCM
(1 mL). The mixture was stirred at room temperature for 48 hours, after
which saturated NaHCO3 solution was added and the organic layer was
collected and dried, The crude was purified through i02 column (elution of
cyclohexane-DCM from 10;0 to 1:1) obtaining the title compound (237.0
mg, yield 25%). 021H23BrN3 04 Mass (calculated) [466]; (found)
[1v1+1-11 =467 LC Rt = 1.83 min, 92% (3 min method)             1H-NMR
(dmso-d6): 1.14 (3H, d; 3=6.8 Hz); 1,62 (9H, s); 1.72-1,86 (4H, in);
2.63-2.70 (1H, m); 3.55 (2H, dd, 1= 6.8 Hz, 6.4 Hz); 3.78 (3H, s); 7.01
(2H, br d" 3= 8.8 Hz); 7.07 (1H, s); 7.79 (2H, hr d, J= 3.8 Hz); 10,09 (1H,
s). p5-[5-(4-Acetyl-[1,4]diazepan-1-y1)-2-mefnyl-pentanoylarnino]-3-(4-
methoxy-pheny1)-pyrazole-l-carboxylic acid tert-butyl ester  WO
2008/087529PCT/IB2008/000090 140       5-(5-B romo-2-methyl-p entanc
ylamino)-3 -(4-methoxy-Pheny1)-pyrazolel - carboxylic acid tert-butyl ester
(280.0 mg, 0.6 mmol, 1.0 eq) was dissolved in DCM (3 111E).
Triethylamine (80 ;.11.,, 0.6 minol, 1.0 eq) and
1-[1,4]-diaze,pan-1-yl-ethanone (158 L, 170.0 mg, 1.2 rnmol, 2.0 eq) were
added and the mixture was stirred at room temperature for 24 hours, then
at 50C for 16 hours. NaH003 saturated solution was added and the
organic layer separated and collected. Evaporation of the solvent gave a
crude product purified using Si02 column (elution DC1v1, DCM:ivie0H
99:1 to 96:4) obtaining the title product (181.3 mg, yield 54%).
C28H41N505 Mass (calculated) [527]; (found) [7.V1+:1-14] =528 LC Rt
--a: 1.63 min, 100% (5 min method).       1H-NMR (dmso-d6): 1.13 (3H, d,
J= 6.4 Hz); 1.33-1.50 (4H, m); 1.62 (9H, s); 1.65-1.31 (2H, ra); 1.96 (3H,
s); 2.34-2.44 (1H, m); 2.52-2.67 (3H, in); 2,98-3.13 (3H, m); 3.40-3.46 (4H,
in); 3.80 (3H, s); 7.01 (2H, hr d, J.= 8.8 Hz); 7.06 (1H, s); 7.79 (2H, br d,
J= 8.8 Hz); 10.0? (1H, s).       f)
5-(4-Acetyl-[1,4]diazepan-1-yI)-2-methyl-Pen anoic acid
[5-(4-methoxypheny1)-2H-pyrazol-3-yli-amide
5-[5-(4-Acetyl-[1,4]diazepan-1-y1)-2-methyl-pentanoylamino]-3-(4-rraethox
ypheny1)-pyrazo1e-1-carboxy1ic acid tert-butyl ester (181.0 mg, 0.34
mmol, 1.0 eq) was dissolved in DC1v1 (3 litL) and HCI 4.0 M in dioxane
(0.16 mL, 0.64 =al, 1,9 eq) was added at room temperature. After 3 hours
another 1.9 eq of 1-I01 was added and the mixture stirred for 3 additional
Hours. NaHCO3 saturated solution was added and the organic layer
collected and dried. Evaporation of solvent gave the title product (120 mg;
Yield 82%). C23H33N503 Mass (calculated) [427]; (found) [M+H-] =428.
LC Rt 1.58 min, 100% (10 min method) 11-1-NlvIR (dmso-d6): 1.05 (3H,
d, J 6.4 Hz); 1.26-1.40 (3H, nn); 1,50-1,57  WO
2008/087529PCT/1B2008/000090 141 (1H, m); 1.62-1.68 (11-1, m);
1.70-L76 (11-1, in); 1.96 (3H, s); 2.36-2.42 (2H, m); 2.53-2.50 (2H, m);
2.59-2.62 (1H, m); 3.31-3.34 (21-1, in); 3.37-3.47 (411, in); 3.78 (3H, s);
6.80 (1H, s); 7.00 (2H, hr d, j= 8,8 Hz); 7.63 (2H, hr d, j= 8.8 Hz); 10.30
(1H, s); 12.6 (1H, s). Example 36 



5-(4-Acetyl-[1,4]diazepan-1-y1)-2-methyl-pentanoicacid[5-(4-chloro-
pheny1)-2H-pyrazol-3-yl]-amide a)
5-Amino-3-(4-chloro-pheny1)-pyrazole-i-carboxylic acid tert-butyl ester
To a. solution of 5-Amino-3-(4-chloro-Pheny1)-Pyrazole (2.8 g, 14.5 mmol,
1.0 eq) in DC1v1 (30 rnL) potassium hydroxide (27 mL of a 4.5 M solution)
and ditert-butyl dicarbonate (3,5 g, 16.0 mmol, 1.1 eq) were added in
sequence. The mixture was stirred at room temperature until complete
conversion was observed by LC-MS analysis. The organic layer was
recovered by extraction from water and dried under reduced pressure.
The solid was washed with IvIe0H and filtered, to give 3.68 of a white solid
(yield 85%). Cl4H16C1N302 1H-NMR (dmso-d6): 1.68 (9H, hr s); 5.34
(2H, hr s); 7.25-7.27 (1H,.15 (2H, d, 3=8.4 Hz); 7.74 (2H,d, 3=8.4 Hz),
b)5-(5-Bromo-2-methyl-pentarioylamino)-3-(4-chloro-pheny1)-pyrazole-1-
carboxylic acid tert-butyl ester       To a solution of
5-bromo-2-methyl-pentanoic acid (1.79 g, 9.2 ramol, 1 eq) in anhydrous
DCIvI (8 mL) oxaly1 chloride (1.0 mL, 12,0 mmol, 1.3 eq) was added
dropwise and the mixture was stirred at room temperature for 16 hours.
After evaporation of the solvent and the excess oxaly1 chloride, the
residue was dissolved in anhydrous DCM (8 riaL) and a solution of
5-aminc-3-(4-ch1oro-phenyll-pyra2ole1-earboxylic acid tert-butyl ester (2.7
g, 9.2 nunol, 1.0 eq) and triethylamine (1.7 mL, 12 mmol, 1.3 eq) was
added dropwise, at 0C. The mixture was allowed to reach. room
temperature and stirred at room temperature for 24 hours, after which
another  WO 2008/087529PCT/IB2008/000090 142 0.5 eq of activated
5-bromo-2-met1iyl-pentarmic acid was added. EIC11M was added; the
crude was extracted with DCM and purified through 8102 column (eluent
DCIVI) to give 3.3 g (yield 97%) of the title product. C20H25BrCEN3 03
Mass (calculated) [370]; (found) [MP-R] =370/372. LC Rt = 2.33, 95% (5
min method)       c) 5 -(4-Acetyl- [1 ,4] diazeu an-l-yI)-2-methyl-p entano c
acid [5 -(4-chl oronheny1)-2H-pyrazol-3-y1]-amide
1-[1,4]Diazepan-1-yl-ethanone (1.4 mL, 10.8 mmol, 1.2 eq) was added to
a solution of
5-(5-bromo-2-methyl-pentanoylamino)-3-(4-chloro-phenyl)-pyrazole-1-
carboxylic acid tert-butyl ester (3.3 g, 9.0 mmol, 1.0 eq) and triethylamine
(1.25 mL, 9.0 mmol, 1.0 eq) in 2-butanone (15 mL) and the mixture was
stirred at reflux for 48 hours. After solvent removal, DCM (5 trIL) and TEA
(3 iziL) were added and the mixture was stirred at room temperature for 3
hours. DCM and TEA were evaporated under reduced pressure and the
crude was treated with a solution of saturated Na2CO3 and extracted with
Et0Ac. The crude was purified through Si02 column (gradient elution from
100% DCM to DCM-NH3 in Me0H 2N 92:8). 1.7 g (yield 44%) of the title
product was recovered. C22H30C1N502 Mass (calculated) [431]; (found)
[1v1+1-E1 =432, LC Rt = 1.80 min, 90% (10 mm method) 1H-NMR
(CDC13): 1.14-1.21 (3H, d, J = 6.58 Hz); 1.36-1.53 (1H, m); 1.53- 2.0 (6H,
m); 2.1 (3H, s); 2.48-3.07 (6H, m); 3.39-3.77 (4H; m); 6,93 (1H,$), 7.49
(2H, d, 3= 8.0 Hz); 7.71 (2H,d, 3= 8.0 Hz); 10.40 (IH, s); 12,87 (1H, s).
Example 37
4-Pyrrolidin-1-yl-pentanoicacid[5-(4-chloro-pherly1)-2H-pyrazol-3-y1]-
amide 4-Py7alidin-111-pentanoic acid methyl ester  WO
2008/087529PCT/IB2008/000090 



143       Pyrrolidine (3 mL, 36 mmol, 1.2 eq) was dissolved in DCI\.1 (50
mL) and methyl levulinate (4 ritL, 30 mmol, 1.0 eq) was. added. The
solution was stirred at room temperature for 1 hour, then Na(0Ac)3BH (7.6
g, 36.0 namol, 1.2 eq) was added. The mixture was stirred at MOM
temperature for 16 hours, then brine was added; the crude was extracted
with DC:v1 and dried, 2.0 g of the title product were obtained (34% yield).
C101-119NO2                 11-1-NMR (CDC's): 1,04 (311, d, J=6,4 Hz);
1.67-1.90 (6H, in); 2.26-2.43 (33I, m); 2.51-2.54 (4E, m); 3.64 (3H, s).
b) 4-Pyrrolidin-l-y7-pentanoic acid       To a suspension of
4-pyrrolidin-1-yl-pentanoic acid methyl ester (2.0 g, 10.0 mmol) in water
(20 rnL), NaOH (0.8 g, 20.0 mmol, 2,0 cc) was added and the mixture was
heated at reflux for 10 hours, The reaction was then allowed to cool to
room temnerature, the pH was adjusted to 3 with HCI 379/0 and the
mixture was concentrated under reduced pressure. The residue was
treated with Et0H, the sodium chloride precipitated was filtered off and the
solvent was evaporated under reduced pressure, affording 1.7 g of the
title compound as white solid (99% yield). C9H17NO2       1H-NIVIR
(clinso-d6): 1,22 (3E, d, J=6.4 Hz); 1.64-1.74 (1H, it); 1.81-1.96 (4H, in);
1.97-2.07 (1H, m); 2.23-2.30 (1H, in); 2,36-2.44 (11-1, m); 2,97-3,02 (2H,
m); 3.20-3.26 (1H, m); 3.35-3,46 (2H, it); 10.80 (1H, s)       c)
4-Pyrrolidin-l-yl-pentanoic acid [5-(4-chloro-pheny1)-21-1-pyrazol-3-34]-
amide       The product was prepared according to the general synthetic
method for the synthesis of co-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-amides via the amino acid route, starting front
5-(4-chloro-phenyl)-2H-pyrazol-3-ylarnine (97.0 mg, 0.5 =el, 1.0 eq) and
4-pyrrolidin-1-yl-pentanoic acid (128,0 mg, 0.7 mmol, 1.5 eq), The reaction
was stirred at room temperature for 16 hours, then 8 hours at 50C, to  WO
2008/087529PCT/IB2008/000090 144 allow the complete formation of the
exocyclic nitrogen acylated isomer. After purification via preparative
HPLC, 150.3 mg of title compound were recovered as formate salt (87%
yield). Cl8H23C1N40 Mass (calculated) [346]; (found) [M+11.] =347. LC
Rt = 1.69 min, 100% (10 min method)       1H-NlviR (dmso-d6 on the
formate salt): 1.11 (3H, d, J=6.4 Hz); 1.63-1.80 (5H, in); 1.90-1.99 (1H, s);
2.29-2.42 (2H,m); 2.80-2.86 (5H, m); 6.82 (1H,$); 7467.49 (21-1, m);
7,70-7.73 (2H, m); 8.19 (1H, s); 10.55 (1H, hr s) Table 3- Examples
38-372       Table 3 shows a selection of the compounds synthesised,
which were prepared according to the method indicated in the last column
of the table and discussed in detail in the Experimental Procedures with
the synthesis of Examples 1- 37. When the compound is indicated as the
HC1 salt, the salt was formed by dissolution of the free base in methanol
and addition of 1 eq 1M PIC1 in ether followed by evaporation of the
solvents. When the compound is indicated as HCOOH (formic acid) salt,
the compound was purified by preparative HPLC.  145  one-pot synthesis
or co-amino-alkanoic acid (11I-pyrazol-3- y1-5 aryI)-amides cct -0 ,11 5
'130es 50 75a, co .-"'t 4-5,:7 ur, 



c .5. 2'N " 2>, L, ,_ 0.. Te 0r- 5 -.0""'1  c-cvl '2 -s'',7.- 3 , ^ 1 2...,,7>,' 075 0
. d  '')6-5; I-0 cl5 '''.r cre.c'el .,J..S 03 0 c  ...L., 2 A L. - 005 : tO Tt 7, a i _
--. -14-5 """? cm-0 tr, -.2 ,-1,5 00., 9-i.:".., - 2 ,...Q,L,' -E. 5 .5 .15C.: LI ,C 



method (min) o 0 , a _ 0 a a _. CI': ,-. `' " - h _ en N ca .,.,0 :I-, 0 0' ra 1 >-
0i g a. a - 1-  N- N. ...?", t E IA' cl 0 0 



0 0 0, 0 ret itO 4 tel00Nt- 0-._ ,.di rnN 4.. 5 3 ,...., 0, r... - c- -.0NI <t,7 c ,-0
r ^ enenr..: a - , 6 1.. 0 c< t e'd? N 3 wi- Z. = N .-! ]-!- .0 N .fp N 0 'Fl Z !co
01 0! 



__ C.) 0 tr Z tn 0: :L.' OC N 0 -.-.!. Z '0 N ri t'--. .- !:-) c...N d,-.. Z4 Nc N01
.7.... ..!C7: - ?....)r...)   - 0  -. - 0 >-, - - -, --? bn 5 



u - E = , t., = ).., -0 o2 2 0 r" ...,,,, S) = ,.., .._ ho r----, s'.1) r''' ..e- c--)-1
/---,,r----n, 0,..ec,e cor o 'fm   t '0 N0! -0  146 V't,,..9,-L 



1/2. j,, - ce.Su-5,4)0 o' t'7 8 4o'55':9 PI?..)...)2. 5, 't 'oo"ameo-5=50c5ic...5
1)...r,,-. '1.t -1Ln  0 C.?F. 'a'.3 -4d ._,+, 3:47;otr.S.p,'3.;.. COt;....
....C:E.""'I..-? In j,i -,'Ln E.15,,, t' 575c, T-al.-4-, tg4.-..e-5' CL ?., ''...... m g a
L? an' r: - S .6.'it 2,5-a:.0 r<5,- 



.2' i"T;\ 5.IiTta..c.o.-Fi u,.1>,,,,,,v;tc.S,9t>,,,ti-v. E I '''0 t 'r) ^ ->--1-r _,,o _1,5
i"--<5tr.;.------ C0 S t,' ' -5:om a.;.?"-..5o7.4e.Is- b.' ?917. 1 Eg ^--Fn' zr r
,t-^g.', ,,, '5' " c.ri, ._, _ ..,.0.5 -5.of,:t.p. .6  P cr i it Lc) 03 '8 --. tn -C _,.2.
,..,ct.--7,. 00T1 co0 -- c ... 0 



,...  0 - 0 - .-t ; N . N 0 Q  -  0  0 0-E co It' __ o 0 ,--. 0 0 - N  N rn Dir-4 



CN <r! 0 N -e-  -a- _:. ...,1.  m  ,L, CC ..r. ml m m ttl 0 ..;r Od kr, m ot ri N
...., c.. oo r,1 ...., .1. 



o ..i- - 5 0 ...., Ln (-1 ..-. _ N 7-) c N 8 N U 0 N r... c......, 0 r 0 Z 0 1 .0 c.. 0
U ,..- 



'F-.1 ,-, ,.... tr- X  N -  _ 01 U -111ZOSMSZIlln  5 o o ..... 0. 5 U - ... .0' :-.v,
5 0 -  -5! - _ 1400:)11.  . .i.4) '-r' 



77) Jr. M L.,,#) i-c. .t-r r" .,0 C I ... .7 ''  ,-,,c' 8'''''? zz E( ?Th N) --c., zrz. / \I
/am l i  \r   ,..o  c- N CC ci in 



147 0 .0 0 -.501 00 'tz i LT o 'I'-  9.2,' -4^ -5-. 8og: :4 , ...0? g'E 7 Li? 4.)
r?5 0 D 7 ..'';'C.`, 6 ..6b..L.?LL 55 -'7Cg. R i "tn " t..0 '9. -:.-_- ...' (-4'ti'tE' <
'a g g 7 171 < >.g ret' 1 a. ..-.- og, g , E.iE-L. 0E .-;;E g :4 o8c; * -0- 0 , r. '
.1P.1., '5g' ..-.' gcz 7 L.? 7, - - 



'a.9.., .F..ev ""' 'A ,.... ,.=is.:5-, 6 -,0'0c..."': 2 ...tr.., " L - i.-'0 <'-'1 JaC f-c.g
:17;v:IP  vo-Ta .5 . .0'p o = g tl"00. t -P.-. ...... >,7 Lc', 16 L - s , g 0a. a ca. ,
0  c 0 - 0 _ 00 . -0 



x. -- 0 c'i  66 _ C' 0  ta c " cc,o _ rn 00 7 = N 00 7 NI N Le1 ON ri  tr, '1 N N



-4 rr v., 7 tC rn N00 h- NC rr r7 C' og m un 71 Z 74 7 t'll N U N 0 Z N hi N
U 0 -7 Z N g8 .-.. 



...) E3  7 In N I-6": 0 ,t-, N .- IC" NI U G 7 CV 7:7 N (...)    ' clIzz 0 ok. 0""I
frIS ? {.--) 1/4".... 



I "N., 0 ? (Th, _ a....".r... , 0 t LL . 2 \ r    zx C=1 ?, , c...c? -,N'4* l'nv-kri  c vi
148 one-pot synthesis of (0-aillit10- alkanoic acid (I I Ipyrazol-3 -y1-5-
aryl)-ant ides .u: :7 ..., ^rc'A ,5..;,...i,. 



..._ .".g ...-' a,..4, c c m ..7 ? )= 4 - - , ....<-4.1,Ln ,- _.1.rn  -.c:2.1.E 2 2 TP.
9...,N. 00m0.m50-6 ' e o = ,... -Es _,F, -, .:-.c.: '7 47 >-,..i..,^- e.) k.'"''' Pr;
-C1,L SC czn - ,-, ---, vi 4..,:-.:... r^..E' 15.'Ci "'" 0 2 7 



p.C!..' L..'S5,,....1. c:o-rjo....ct rA 0 = 10.,-- -'E `-' ,i t? t..-' a, ,       w 7.-,  CL.
'">. " 00.'1.1.7... v.,,, ' t4C tr..-i c7. .tja ?1 . 0 0 m P, N A '-1.1,b o'Er...ed o..
- o - o ... o _  



m ti cC N.. rrn  -. _.  ..- ea n-  'ch  00 r:s 0 ^ a 0 "._  a 0 _. 0 0 ,..,  CC N C",
C11 



'-' ?0 1-1 CC N rfl CC  0' 0 l0 Ni N 't h. re, Cr Ni en C Li -arn ,-, '..,C tin-.
Z.Z -a rn F1 ,.... N- 0 te Z Z..7 



, N a. ..., :::, r.: C Z C N ...." .. .C"I ...) 1/7 .-. ..., Z :3 r- N E. tm, N C z oc N
r- 5 N 



7.-? H: _ 5 o u      c 0 (Thij: o tic)-1 bP ..e r  2 ? o / 2 . 0 di Cr  C., c  c, 



0 Ni c      151 rar _ .  one-pot synthesis of ai-aminoalkanoic acid
(.1.J-IpyrazoI-3-yl-.5- yl)-amidcs i ,-05;01:11. -5.dv0r;..-5).-'1. <>,orl''
a..,.4._ 4R 0 2 L'.'kliuca :-.,4'ci'P574cict `O" ...cI.,E.---i  ..orn.-.< c_ -
EE:y16 cc''c' -i-^-1El vd---`42<1?-5--vam i o;-0 P.,orl'r .-...i.E aogtE, 4 ^ 



5-c5.: 74m ,,, ti:w. 0 .= ,-, -.9E---i or- -..._ 2q?.. .-..4 " 0 'a 7.:G. N i
"'et-5-'-e' or'r .- ...2.E 2,oq,  .2 4 - 0 LS. 0 - a - o - 0 -    ,t--. - r - 



in. -     00. a0 _  7 m N. Vi m - N m  NI Ic Cli ..z. .t- '> v. NI   o 



Le, v-; _ ,I. m N 0 C` Z 0 NI t N CS N 0 C- Z X N 0 N (..). NI 0 Z ,-- ....,  Fl
N Li VI N 0 Z Cl '"' ..-4 1-'1.--' 5-) C Lt. N tn Z 0 



r rrl V-5 .2. Cl 0 Z N oc ..... U - 5 0 U -,- 5 o (....;  - - ,9 o u   . ..... ..., - ,) ;
xz"LO jr-Z 



\--z) ..., ..... =-/%; r \-.,, zz-. , r  Y zoN .2. -, ".) ? ) .1 z  CO  -   152 N 0 = =
.c, < Ta;\ cr- - 0.-c 0c:,-..-- go 0 ' ir, 'ct 



r '1_, is,'t a., c '5-..uTh, -0.-c , NJz...t.' ,.ni <75;.).,'"           0 E-E,c
0Ec,..--_...p-, :4':-;cL`M=C.00C, itl ..,-.4t.. r;'-c-n yr.N ,-. :41-L..., c L- _ >, 9
r - r. 0 < CT; 1 J V-% ,.-'0 5:70 .'N--L., _ >, O.tl., AE-E,c Pcl,..,V.) ,' -'c4 



aCm ,.9.4-. ,,,?.,, G P.-, 0 ''' ti -0 r 1.3.....,v".   C -..   0C .-?,_,  0 - rn o R4
ci0   c -Vi _-   o 



a.  0 ot-- _c-,   c c r-- tr., c ,,   ct:t ..., n   N tn n  N N -rr  '.0 cc   no 



.cr. ?-? -0.N   N N N   V-i  N 0.^. ir....., ZZ no N F'0 GN U   in N ,..., Z o n ,
t-t, 



tt.,; 0 N 0 Z o rc -  -, , ...., Lel Z n rv N 0       , 0 0 U - 0 0 



C,..) ..- -  0 0 0 -1 , IZ-  r\ ) .MILC i..--? -4!    2 L.,K,' ii 2 \ ) \--c-i C....K...." 0
'- ') ra'{ (1."7-.. - \20 C:n. \ / 'Z / M 



04''' c/NC5-mr - ,,,0 i    VI DC   %.:.` " CC  CC  153 0 ..g,B ht16 ,:_,L E ' i C
1 2.2g c g , vk ,t-Id , Lni. -f, 2.-1.vl ri.` 0EEb0-5 -,--g,i5.% Ii"= ' ,L,c_r....-F,'
Igt-8o ...E t cn,,..tdC., .7d 2 8r-.`g. -.c) :il, '''r!,_ uA`.., .v2E...,4 4E 13 "79
7....8  



-igq,,..-5, -LA,=  '..r .40 ,--, - -4.-            E r;  'a.,'20,,,J..  .: 2"  7-,'E 0 0 -E a.
ct Pet -E one--pot synthesis of w-aminoalkanoie acid (1 1 1- pyrazoi y1-5--
aryI)-amides (room temperature) one-pot synthesis of urnmitioalkanoic
acid (111- pyrazol-3-yl-S-  aryl)-amides (room _temperature)  c. _ cco _-
rn V1 6 t?LcN -0 N vlLn .Nc fl r -6 - 0 - N N o o 0 oo 



_o      t - r - . tel M N 0 ft .-- r.   o Z N M N r, N ...... CT 0 OLNICUIRI ?.., 0
(Pp N 



- LL C ., N .C::   0 0 0 U '.,    9 - .'r -I zz .-,) r = Z ? ? 010 Z`) n \ --/ zr,:zi"
i----- zz ) 0 t () /z-,,, \ -i 



a 00 0 a - a N a a   154  K cs-?-c,-3 ...., .r.cn-_. 40311.-?2''14--4 4-53'6E0
4k .).-, C. ""' &):e a5o ,... "'e" '''''" L. '-'TE?" E  o...Ttco.v..,2 f-g '-.1..t,,-.9E
...'-',,2_, 7  -0 '-^'s 3'El u., 3E --0 '.--Er,1-3..-.,, - r,' Z -C . 3 0.- -1- 4-00 0
004e' 4 .K4,), .-. .2c41 Q T--`j.,. '..)-t 



r.3E"it0.,, 0 Le00 rn I LT '7,ro --:,.03 ,,,3c,-N.-? ,r .- -3c..". '.7-,'
2-LE074`-'4 ?..,-,004.K6In C .3r.Sti.,c=.Z.,0r ra <4-4 P n-7-:;=, Ft 7' C2
o:---i r- 8 Li3 c 33 ec c - o0 0  n ...,6 c. c ofl   en Ill r  x. _  C Lc 2 v- 0 : 2 



N L.) V. 0 ct Z N NI 17. CO ... C.) 0 c Z 0 .L.1 0 N L.) 0 c Z  01- N     am z
0 \ 0 ._..._,/ 



/ r.: Z C ( - Z7. ."?..-- 0 n _ zct 0. K  r-00 C"C'  155 mg.I'MIVI .0 cp; 8tt .04,
'E-, 5 1 .2 1i .eir A-b -;'''E -8,.;-- .7... - -4 75? rd ,.- m -cl.......u [1-,F tr,)*ff. i0
( s 4i  :- -,- ,," ' - `;.,.9.= 4987,li 'ej1"9., 



2 I' ..x 2, 5 - ""Fi Zs'80 '7, V"q0 L.)* 5g ' g rn''' '5`.1E ...L.,.,--1 ---,"d ::0To,q
'5 E .-E, 7 - 0 6'''''l' u v , -,r  (Y.,' 1g13:1 ,,,Th. 1 C g Z., cc V,0,0,=', _,,0 o :a
r^,>c. 0 -- 2 2 c -. o - 00 c en - en 



0 - o o 0 o --, o o 0 -- i cn N M tri 'O'" en I N. ...* re) en en en tn. 1/4.7 IM W
M 



N- en C. M en en     .. 1M        158  Ku. pr,4 os Eo 8E *a';' Fd2 .,E u 17-5r
" ,z4 R 5 0 E  



--2Rc'E ...;2.o so.=cda et)>IL' ,.../ 71Od en>., !..,.... 0.... _.,  0 -  '0 9-   00 --
C> -  C - 0 _ CO - ON en h 71) C \ rn rn 



M 1     7-7 'Po. C-;  159 General method for the synthesis of
faamino-alkanoie acid (1H-pyrazol3-y1-5-ary1)-amides via the amino acid
route 1-1cm-0 42s-4,$) ' s ' '0-Crj  o  .2 n 2 0 .0,,,o>, cd R2 .4 :7; "E, ,t
d90=1.->no2 8 .--, tp C.. CC ',5fl-4il L-'P., .0 t;S: uEc" -2>, '"3 ,5, .6t,, 6,r, 2
..c 5:1 '"5 0,12=-5,,,..6 c.-.060 rn>,...c.cl-amm 7> 02Eo 



-an,3.>-'- 14- -t.o,16 " .2 2-: 17-"si'7' ,c1o ,.,=L),-0 ,, General method for
the synthesis of to-amino -alkanoie acid ( T-pyraxrd3-y1-5-aryl)--a m ides
via the amino acid route 0 0 0 0 ri 0 - NI ,--?-I 0 vi oc N- ot. NI '-' NI NI 0 0
.... CI) 0 



-+ 0 ^ 0 0 0 rr, 0 rn on m o0 m 01 rn .2 M   1211N402C12    161 'A'AL.,,,t.'
rzt3p1) r 5 >, rt2 -E, g tc' ,g _ 9 a"9" 4= 7, n 'd L.; -5c d rn  ;2, 



1.-.,T., 42 a0 z71gcia- .;.. , 9 5t: 1 .5;' . 1 ':...- ra:5cz 4.-in 5>, @-g -'v:-A' 49
s t  ,-;.;gP- .L...;.- 'E, A P:"! C' '7,'u =.. - t 'r. -. uc r 3.1., .rd (3' -.5,.7.1rii5 !..;
A-61 1 ',A'-  euE.?r. = - = r-'. -  a' :A ..." = -E, ''C- C. ; 0 v.;-7ci--?.-..:: b o E
5 >-% n - :..7 ^.2mo rj.., "52  -  '' 79. "-cu' -H"r3 1g*a0 5 7"`'C.% Ict: ,Ari. '
=-o-,,1:-., u.4-,,.. an ..- 4 



o - c - o -    ,..: o rj rn 00 N- 0' >0 0, 0'.. a, tri n, LAN- rn N wi N C -t ri ri .,--
.0., rfl .0 N. N Ni N u-? 



'4, c' td. rn Ni ti ?::c-, c'. c.+6 yrN NiNi N -,c N 0 N 0 Z b N ,...., 'ct Z N N -1-
or, - 0 IN 00 ZZ CM-r-HC 5= _ tvN C..)C-) o 



, C C C) , 5 ,,,r.. o, 5z (...:u -,    163       C 0' N 0 0 en" N '-' tri fl  'zr, 



eq nr,   C,     164 -r nn1    en  \oThr,       WO 2008/087529 2008/087529
166   PCT/1B2008/000090   



^ rer r`?   0 0 F .9. _  7, r)en c 0 t, d rn  to QE.: 49, 0 co 3 CI -Q N 7 ' . < :,
7 E2 CV 2c) 0 t    7 -' ." N` 1 . .39.E ..4 , 



'''4 . .9 -6 N. 5  - , al 7 5      MI N      M C C C en  0 ri  o 



LI. N z M ?-, 0 U Neere N c-, z = N r. N :.; W_  N , z N N ,-,. 00 C.3  5 



a z .. F21, ar:, .- _ :0 ,-/ ,..., ..../ "....)       :-'7.; ,,,----z .- 0 \ 1 ..----'. r 1,,,,J r
......  -...."."- - 



/ \ \      rn Vi     WO 2008/087529PCT/I132008/000090 167 u .-64-WF40
-cz0050, _  '.0 4'0E156 Z--- Lel,-., 5  - - t .5 -0. 4, --04 5 e aa, E .5".0 .0E Z
o u u o m hu0 o uu ..,""--,,t>,,-..z uo5517_, ,,),"5, 5 _5 _, -,::,-,-,,0 6 6 E 'E i
:P. 7, o m d2IE!coen' cc8 c.,,,';2 N-r+.3.0`F e 01 7 "0r..,15 . 



E ,,, ..t -..c .<0, r, ",',1re ,.-1:"-. ,0 V.55 I'5 77.- v- ..0  7. - 60. --. 7 .= S ->, '
'3 t' m '--06-t , ---. ' N -65 5, g 5 <."'E--", .=t4 .,... 0.,u,,,-,ct- 0550t ..-_-,, 0.,0
B. .E - 5 .t: c-'....3 ,..? 0 _ 0 - 9 o   t - Vi ' 1 0 o ".. 



C 0 _ 0 0. _ I ent. N- N col N m 'et'1.-.h.- en N """ 1 7- ch.0; ocr 7 en m -
DO   Cl 81123N402 F C221126N402          169 



c", tt t4-,..a .5dt. <N,... La5>,...4.,"6 .."--...0"y?-mC.E. ,,,,r,, Goh .7- -.i .^-"r,
cz 1.).E.Eu . I. 31. -.'. . : t il'20 t*- -'-1il 0 E 6 o Po am7; 2 "7,'t.' L2a
0-0LCC-.' : ,2' ( , , 1 ' 2 "Io , 72th '52P.c 1- <N '0"-"..n>,..1....0-_,-0
c,-g>,..i..,0 :-..,CO3-,,g0.,C,5i---...o0 _,a" -4_ 5 .4t.... -.Fc...vi,c <tai z. . .,..
7c, .:,0I -.,-'5., - -.; a - ..,=; .1 aC0 . kC-. . i I-, 20a9. - 9. . . 1 2:-_-..,H.A2 'th.
,F. -az L'..' -a -1.4-4-, pa .0-- ..5 -o 4. "-' oao0o 7dd -,>1 rt rd.ti'-2 r. .5--0
g-i-,0i.- 00v:00 re.>.        a 5 ' N  -1 -I ..fcNCI ''-?,..>, ,=, C --..t100d...-,...g
.7t'P...% .7... . 0 7., I. L ?b , n..,..)'th"....tt- ,..,0r.L,0 ::: tAl' 45 -6- 7.5, 0... "A 



,,, " - 0 0 co - oc -,__ I c - _ oo N Ce 0 0 0 0 0 0 r- Os c-^" cS N  '0t--.00  tr
N "' tn.'= 0, C C` t:' N CC O' Ni   



C, Ni "..'" Ni n z rl N DO C..)   Ni 0 z ...s. rq N N N 0 N ..,-. v Z o 7-17 N C.)



i N 0 .... .*. C6 N 070 C..)   - A A  - Ac L:, 'tsA A 0 K >--N N 0 A 0 r-----cI
0,..) .... --i ..._ r---c' 



0,- I'i ,-_,--'  [ 0cz ,..-       1 ) Cz)       co  170  G Uti ^". r) .4 "4a -i r" 7.5 , 9, i
,6.,0,,.,zze 09..E,y,o'C,Hel9. .' u L_ 0 .'  6 "C-.,' '4. g ' -21 -2 <E 0c-ri.
ci,..c,a;:G 



t. I : - " '-6 7.9-i .3 !")^6,,0NCr., 88.00 :do c 5 .2 0 5 tA 48. 84.- .5 yo -1.--'
0P0...--    G u c .4 16C .5 " " 4..,a.,"!E! N4.04L" a,9,5 c .=  t' $- t.)     0 vo .1
-J  - , ,0  - '9, I, r,NE,... 8 00 5 pc 907-tr,141c) 00 .8 -0 - - 4- rr 0p"6 ), p -6
",c:r)1..', N4 c0 c' .c ,sEiCr:Lin,,L14, -'' - ".* ,8 -0 - " - o _   



o -   a _  0 .4, _         -  o o _     



0 0 ....   00 c=  _- n" N       C ,' ? D 0 vi vi    - C , C : NN r4 N C., * vi 00      



m c- od rn'n   ri -4'. c rIN co co Ni  C181123N402C1 C191 [26N10:5
CI91-125N4031,           .n C   



r-m-t C-  171  02 



gr:td- L-.P41 cc.75=33E I. 5 s0 -I .0 F".E "4,75E fl  Co Pr 0  0 0 10I I)n
r.,L3/441:j?t't'77).. ?i. .4.5 Fill483 gttrc- 5-F5 --I,b,E.b- 5-t-Vil   00 Lri trl cc
rnr`l v-. n    



C 1 81-122Nd 0202   C201-127N40217   C I 9H25N4 0:       00 =  



173 - oor, - I 10,,:"C ,0, 0h bnU"'.2rfi'1," ict.to.5 0 Eczc Nc.tSCONS0tC0
2.26E.6tz. ?1E <7r,.7;  .5 7:3-5 -8..5! -5 tt., -5 75 -5; 0 SI PzI,"5 CI0 0 8.g 7
4g-5, 0 '5 3.! 0      Lri oe __, un en --, en Cc en C.  -; c; N Le", oc 



>i N CO cc '1  t _ CO N co CO N 3 'el' 3CC CO I - N 3 0 Col 0a" Z. CO N
...../ CO -, 3 N 3 I N N I Cc ? e, ,..., Z '1'  - w..,r' 3 e-, ,..., 



3 ,c., I a 0 rti  --, 'cc'. ..-, 3 a C.) ,-, .- `=--/ N-NH o irk''-'"- , gi( 0 / (....*C.c z
0 :-.A, " . 0, IN -, 1 . CC - 



N CC -   0.:-.,, o.C4+:1co cc2.2. 6 C., v ; 2. c - - .c., .- -0 - - c" c 2 '-Aol IA'
L,':gnc    t: 0 :-f0 00E,19,-...:,:, 2 42 ,.0. -,a .c.. rt -1,- '627 tt ..D., . 1 - c ro
Cee ' .6),..,-1,c, -LA.=: ..-=.L>.,- - < 0, 45-:7  - 0  c0,24.42-:th:2)0 t:c -..L, --
2C-1v CV -O c:A.H-% ' ;.65e.'ip.`" -- ...rtn " < t-:-. .-. 00220:::,;_:,,:4`, 2
,c-.=:: o o c o 



,..., c o ,.. ,   r-crr' Hoo oi- 0 a _  cc 1c, _  rn N N -  - d 0% m n- 'S N rn N
:::; ',0 



en 2) ,e.: r- n  - Li N 0 <- Z N N  X . N Li C 'I" Z v:-. N 'S 0 c E N r 9 c.. L; U
N 0 IAA-Z Ln N 



5 - 5 c Li ,- 0 c _ - - 5 - _ 0 0 u z I g---c 1L; 1 1s......--, 2 a z---, rat r S ..-- .,
,, ,.......-, \< ---4%II -z / INN   ciz..": c3 INcvA 



/0  --\r-.7. 0, rz \a  I ,..,    176 0 S0 _ -, .... ":,;),'59,..,,,.-c.E 0 o-E' N74,w.....;
c,Locto < 1?1 0i t-I51aN .I."E --- cc o0-co-  -a,' 1-7' ' ' - ' 4"t ' 5 <z., Ts .7, o
o.0 a55(IC.. 140E, -.' ..,t .c3 Ti .4. =..c..) 0En' tCo rn '>o. "ts ,,,3 LE g...i,
N-6.0toEcco <N G 14-1,..1>, 4-..2 'S.-, 05.t A -1G . -' <=, - '3cc ..-cc4.4
-'r-4.a utEE0,-,0,- 



'6 ,50 "E ..t, 4, t 2 -5' 0,1oc;En wm cc; bc .'""' 2. '3 N-.c:,L.?-:40 <N G: '...>.
..a., , a ---ccoooc..- - -11+ .' -1-''' - 1-0 <c... t '3 5 i-o" 6E,E,226.22. -5 .r,..:
.= -,, .4 -2 -E6g .c.-,,,i0 C4Encc rn>9. IC 0 6.. .-2,E 0 "5.... 6'cc 4-..,32.3., 0
a 0-'0 a - `''''5 <it.T't; ...33 ?'-3' o0..", 2.6, 45 "E" _ - .t. -,. .2.44.... tg, E.
r,,7., d7 cc2 cn 3..P. co   .... 0  



0       cc. ,-, ro o   et c-,  0 "  r./ r--" c-- to. N 10   Ir.r-10 r0 - N  N.' r: t"- oc
&en i? th C.1 N'0 



Cr',"'    in in  '', in C. in 0 vi Z in C1 'e- N Li   ^ ,.. Z.. Lr, r< z o c': ?..)  ir? N
0 Z oc c: 



...-? 5 N C...) r, CD Z co N N 0 o U  -. -,   = C C 0 .....    1"-.t-'-'I zr.  ..--- ft\
,- zx zo: yz \ C r)Th *..../- .-- '1A' ..,  ..,  //\ZO, 



/ cZ,,..t.,/ 0-/ L.,.,,zoik 1  --..,1, 0 - c-, -,   \ N  in   177 0 42L," , Is_Heb.
?,,,,,,0 ry 160 c ccaTh01 0 ,E.3.5t.g. < N '0>".1' 'E< q 7" g. _9,-,,=-'.9 - ->1
-.51.S. : 5t d<rj 1. I: ' . - ' 71 X00                               1.-...U
SEEZ."....V?-C.12021skr.0"105.2,-'00,.....15.0 0  - -..1..'0' 5 0 "b" bI E''' N
'"' 0. 8 o =5 c G c9 -0 4, 0 0,ol 



,...,-0ccme=c--'cd <'''... 1:"  -0 Z I.21I,.3 ID SI c"-i rs -5 0: ',..c Z. -- < * Z.
171 OE c" 7 '75  A 1.)`CI . T9 ?:,--..= ctcl .,0if...Lun 'P-, -9   o _   0   



so co oi 0 N ro rl 0   co o: 0   0 o - ct      N =or GO rn N. 1,-? 00 cn 



t--2 '0 el   Os N 50 en 11 e N .0. 11  en   N ..... e Z N ro .... rl N 0 01 0 11 Z
N rn 1`' R11 



0 0 Z 11 N 0 ;.;-   0 '0 Z '.0 N 0 N (..;   I 0 .1.1 ....) " 1-'        ' 2 2 e---/ \ 22 



OS --. \ ? 2 ./ 2 70 Z I L.-.2 ( 2 2 ---7-     22 51 \ l /. V   .....,   1.0 01 0 0.   .:0
01     CD:n 



LE,'cl ,E!,..,t3Eccj N -5 --ez)ttir40 1.,,;:),L,,5 3 th ,24 r-E,' a . -tro C7i: C- ' ;
79. 7, , en ' 0 e D 0D -ci  -u 4 -+.0.::5,..,,9NDD N "E L-,o .c...cq'cpo <N -0
C..-1Z', ---. ,E ---z,...2  9 E E 1 CD': 7: " lt 2 g' i -;.d- .-8 :".'t vv,cs3cc-4',-,-
,s 0 DII ob 1:0. C ,-?'6E..,.,P,S....:3 N T, '...70,1.,0 < N C " g, eJ,...9. "
98.--.-18r--..L"24,)a?`.g B ., -a-E' ' a. 7P- --., ...to P, 3 nLr0 (.7-Dump 6.%
A. 



< :3 -o 4E > ;--.,E9." lii        ',..---i),;,-8. I! 7,i a .. 7?-,'a o o _  o _  o ,.. o ,_,
'k rl -  rn -  h cr. '- 00 C'  e-, o,   



i-o Ln  c, Ln  v.,t-,  7 rn ad, 31, N  re) At t,,I v, el  0 .ct. Z cm I -.71 u  -Z., Z
N 0 N ..", u o o - 



Z C "Cr; _ u Z N a,    .-_-: o c,...., u I 14 0 N )-{1\ tH , , i Pi ...-2.  0 zz ..,,z
y,. .,....",2 2 r, 0 Nip..--i z--c 



zr 2, C, ,--  Do CD N  C N N C N      181 1., < g 5 e 0-i q 5"-L-- '''' ;E4 .ct
uco5co re"5 D.ii N e I .9. a ' ar.@0 <.r-,J 4-4c>-, ...L. .9, 



----  7, 9,2 2 --",i+1 0 rt. - "" ' ''' -'-' E 4,E '5o5 0= acaenaa :1 ' ..6. N  +55
S,a . t 9L:a 2 <-0 40,O.Tc,---0. :::-,_,.....-4.b, .9.,Ea2 =--"cu.=E-tc a ' . - - '`'
- r" -'6 ,8cz5E,g9 '5,-LIc5c0 ....a0coaaln;-?- N t ,, - .6 0, <S4
-p...LERt'1,,,,-,...5. :::6 iw .--.: 4,b F, J-21) ' .-d; 46 .7. 7-, .0 E,-.-0 a0tr  C ?
- ' C . ? . I  0  " , 0 .. - ,  



e . . , .  h N,...  09    0 0 -   07 v)  N vi 0: r-^ <I-    183 0    0.5 "4. N- 



rn  C I 91123N40F3 C I iiH23.N401I        187   0 0 Cn. S      1 8S oDI It
-'50 6.R pt. Ce  ,,t " E 3 z <l'--/ 



re. IN              - men en              





CI St 17 IN407F3 C17[120N40F2 CI91123 N4021,1  C191-17.3 N402113







190       NCrN en te.     



cN 0CO NLn 0      z "Lit-%rtr- Z    I[ 5 .= LE: .:01,) 15 :4 4"-8 .... Eslc "97:u
7 '-- 'u" 8 ' .2 N E riL". -2 L2 e 'E3 E. 74 C c.,--,c-erommo I N "15-.72 LE1 g
I.,-,..5'..,V< 8 vg '','I'`..9"lT: \T 5 PTh ei  ....o , -  P.1' 751 1, `TE .-!', t.t'-  vt,,



g 'E -a- ''0.,' 'El Ti." *5'5E -. t.1 .2 :2 -q, i_i -lc; .= -,G t - 72 i, , t 1  1  c ...i-I
DO        195 rS, .2-,+ !".;-, 4-ki`6"..P.Ndt- ,...1 -F, +44..9.os:8"! <N 't 4-=
g's, e-",P ,":" da2o ...., ,n-" 4- 8-- do d 74, ai rci r-,' ." 5 ,,.E..1...=.-...: -.2 .8,
cdo-- LI-C.:5-;.<*!Nd,-...? .....,.;,-.8 N -6,-" 1:41 -4 1444464E-S:' 0= <t", "d
4,d,...>" r ..-,^-t70rt=:' '''''' ' ". ..:g'1?-E, 5,:-.4:t .-th, r-51, 5?:-.-. 



j< L', -5" -4'oc,41,9,,,,,c,,..20::,,,'),,,,e4,0d1 -4 -474'471 E :4 - 47". -8, -o .-L
-44,4 -,>,e4d0:-.0d7.4.1.-t.dzoE..E.>,... u A '-> 2 g .:i- t r? a 8 -:.: *.
,-c,P-r,,..s=- -s '5o _, c.",, .'"LI' ,...,,, "w ,j.t, a 9t  E - - -4 - -z - 44 4- 1   c)1 -
cp -      I c--.. ..", .._ t CD 



.`" 0 C .... DO UN   N .4" l" E." - ??  rn " 4 o " re,  rn .. re,  [.:.C V' 0 in N <I
U1 U  0  Z 



do N E N c44:. r 0 N d N N i: Z )" N 8 N U      0 0        



199 15 ,,-)r, 4, -oI0 v,, 11;S'' 71'c'q..o i.- = 4,L 0 t '''" ... 7).0 P.CEv. o ...01C
0 " ..to . --i ?... &f, tE6 -0It  N42. as:=,'2 4 :$6.. -`? N .:' . g m's b" Le) :, a '
R 'E' =.3It9. U4 I.:C i :Pr; 731 C1^3 C.' . 'R5 c.-. g >,-6 " '  z 'E,r'z` c Ldrc
.-'4 ,.: :=4 9-E,  ".. t g <i'vvjg=m.<...'i.2,=4,-1t,  ..9 ,,, FL; ''.   9 ! I 1o.. _ i. -
1  1 1  



1    201 . . .0, 15 , _ N. ,, . ., , r ji i' : 5" 7 gz 7, 0 5 1 72 13`4. ?-c ti -b,y, .=.
-0 .,,-;,e) V31 -ca I-c t) I a br. -n i .1 7 , , 0 ...00 0 i NL-- 3 ' a r v," , i< . '0 " P
C 0 F cr.. -  - R -=- -0 5., `4 , t ="'" C ,E. ct: -4 -.-E,E- 6 0 0 td. 0.,....-6`,5
:6".. ,,J-..,..:--  pc . . , . S .: -g . 5 -0 ..1. t 5 40^, .5 ,R. --- vT, ;6 ,9. 5 ,.--; o
:LC v1-. 9: , i C, '''P- 0g rA'S;4i I El i ri t-itl i 1 ..i :P6 t5); I 04 FJ 0 (?,..asz. ..
(., r, > .... i 1I1   



101 9az i "j:2,-....7---/ zz 1[  Hztz [ ..-----,...--,--- too [1_ Z Z1 N.,,..(>..A.' ,9
o2....../7 II ."R".... .._. i      204 %2 '17.5%- b:) --70 c.. 7 4" 2 9. E ozi cN,t. o
- r, -B Ibi-c!'ll 1 . 1'1 .-- - ,c. E E.: >,". E , n 4 -4 - :,-- en aI.. - m t..) cf; r... ?.
. '.. ... 1 



[ mIm ria, c'i1 I   205  0 al c., 0:t !..?En0 ct) , 7 C II -1-'I., t.) 7.7. ..g 72", LII
r' 7.'!,Li -1. , U0 CI- ) '. - 0 b- cL5E 0!,-, bi .9 s9 1!!!)-5 --9' 2i 15 -CP07 e2i
N ; 7 ,-(90 , d r 0. - d c9. . . . .,."4  0 r.,"; EI r- -  a I c , i. , . 2 7 7:4- mr 3 , - -:
. r.,1. c N. .-0 c.7 10 IS:,' , ,.. tm 04 , -6 ,, --. V o 0 It i,.., ..C:i 0  "" X '6 ;4b
_,,,,ar.., ,a ,r a 0 4,-,1211   .1.' 1211   7---4 2u 6 g 6 , ,' a v L , t ,<, .'6, ' ,j;
47 a E c := "..;- :o 5., te M.0. ?? ? "F. 7, - ...... .473 5    .c, r. 4...9 a) .'!' I
rga  C2 11-128N4021,2 C21 1127N4( 



C2 11130N402 C201127N40F  k")  fl  206  dtd trd    r, 1 ?-? rfl fl r+1    208
= 0 IN?,, .<  0 r < C. 11 0 H35. ...t,E. 



N ,'4' - , c) .= 1.g0 I"`' .C--,-,4L1 22D , ...4. - - -,.,.d5. [7:1Irl : Z 0en I0 70
.....'0r EN ' 5E v? 0 0, 0 r 7 =rc` a E. E A 2 ---,;11 c) ....., _ - ..z :, -1-
02V.E-zaZC)R; f:40Th..iM rn '2 -g 0 ,rat /i,.., '6 r;+g N4SO,o <-..:.>717
=7,.., 4E .= - -... - ti - - - -E -13").'"c 1:ri'f.)c.)' m(.4m5P. , 



, 3 0 . 0 :1-: 0 ca U 5."t :7 5 ,- - E - rJ e>, g E 0 7 Z _-_,7u ---i 7,' - s'
',-,,,F.J.01 1       -  1 1 1        ,-, 



c r'i    c, _   c.  cc _  . 1 1 ,    o a   oc .  I i 1 E 



Lel  CC (.1    C I 911123N402E3 C I 91125N40CI CI91125N4017
C181-123N40CI      ;27            



z/      



0`.                209 0,,c,' fj2 



... E:,, . c -0 -H"i1 ?.. - -.- en-1- :a 72I ?... gr. = : :0 ?? i..:?:.   t.u. 6 ".fr;:C '''
4'7 b^ '7-.N C '.'''49 b" " .'a....)._ r.1 --5 c4 Ea c(NI -74 a S ' 2 I: 'ri 0''--- 0 c
.4 -- . - 1 N ,--: " , 9. 9 , 9.Na[I C'. 91  =                             t 1.< -,;:,, 7 : c ct<
E.:7 1D1 -. Z''' ct%........, 1 -"< L'1:1.-;41, 7 " ;1' 5Z k.'":5+21`);4" Pr8 1.2 21
'2 -t-v 01, 2ci' c ... a a Y. ',a z-mA s' cE E.E 71F;11`"-2 2 435 4.4
5e.147'1,24,  c ..c- ..c..0 -2 -4 ...-i 0 . .0 - .- .0 .2. -c0  n
a-ri rn -5. 2 c-4 ,,, ti c3? Fd t9d rn 3. 2 kce,   , ,....              



30         CC0 6  itr  x:--_- 002, 0 c...) X   zo`\,SN 1--t2.E--- o,o=711- \ i SK
r-z--z    r'l 



211  0 16 Ye V? 16R,Ewoi7P-1 cia73E 'Oel0'-OLoo.= 056C-Lek2g"5 to
t1,,c 1c-C ,t11--"?e, 0 5it a, 1 El mr..3..41111-Jr>, 1       CI 91122N40114
C201128N402  oo o    212 ' c 



-0! " 01, "Jr.,-5 7L2 0 u q 5,-, 4-, V.-asp siIN 7'4 ". "t. 55- iNj ""ol 0c -.00
3a-E\ " a);: +9;g  0 El,= 2 13'--o5; z..9. '0'-.3; "7a '5- 74 =5nit I
41.5A7Nm.>11g ,),gt?"    eN LP, en  Cl 91 [23N40173 C2111.125N40F3
C t 9I-124N40C12 C 91-125N10F          



C;    OC en en    214 1  7 J' 0cr'r5 .- ..a Li : 0 0 L-1 ...,) ,...Et,..F.< N 't:E., A
. :< Si -00 L-6-I >11 < N 06-.. C 0 I -5 tr -:.h. 0 .001-s)n -   8 !-=  -;',',< Th -r
r -DI 7. r 01 '...! I..9 1 :1-' t" < "tA6) I 0 



0 rnenenen 0     0 )).   cit,z t0 '! 0 Z  o'ku()-t1 ' n-zr. \r-0    216  8 '4 '5.4tri
i4c; 4: 4'1 L4 :$ 'as !, 5 ,-  cl 00.1 0 0, 3 L' 9 91---A. 1 .1:o 9" E. ._..,,,..
.r-r9: 76 1111,TA. EA"1 t1,1i.a! '1'1 1 



PrT.2T,, -;:.2s  a r4;4:2-1 11.ho":, t1Q t5t g7;:, "z CC c. ri-  00  Crt Crt 00
en  CS 00  ttrit C't1 C191124N402F2 CI91123N40173          



0.1 C-1tel  217 c Uz..0 Uoem Uro 0 ru ...5., c..a "0i " o.c ? - ..4 ,  OS t?-?
42 00N -0 L-r 'a OM MO?? < PO " 9  --. 0 0 0 .S4 0. -? 'c--, , 0 0 A a, ..-
,.....,:,.: l< Leg-'617tf'-' g2tirTjth 12 8 5 2, Ec---;;,2' .,8 .2 9 9. CC '1 - p 13 ''
SI .., o r*E E 7s.," rn > ::-., 0 ce a..+ Qt. d  0  00 00 0  2 1 8  



220  Cei    (.3    26) ZZL    W() 2008/087529PCTM32008/000090 222
Biological activity       Cloning of alpha? nicotinic acetylcholine receptor
and generation of stable recombinant alpha7 m4Ch.R expressing cell
lines       Full length cDNAs encoding the alpha7 nicotinic acetylcholine
receptor were cloned from a rat brain cDNA library using standard
molecular biology techniques. Rat GH4C I cells were then transfected with
the rat receptor, cloned and analyzed for functional alpha7 nicotinic'
receptor expression employing a FLIPR assay to measure changes in
intracellular calcium concentrations, Cell clones showing the highest
calcium-mediated fluorescence signals upon agonist (nicotine) application
were further subcloned and subsequently stained with Texas red-labelled
a-bungarotoxin (BgTX) to analyse the level and homodeneity of alpha7
nicotinic acetylcholine receptor expression using confocal microscopy.
Three cell lines were then expanded and one characterised
pharmacologically (see Table 4 below) prior to its subsequent use for
compound screening.  expressed
Table4-Pharmacologicalcl2aracterisationof alpha7nAChRstably in
G114C1 cells using the functional FLIER assay   Compound EC50
[micro:Nil 



Acetylcholine 3.05 = 0.08 (n=4)   Choline 24.22 th 8.30 (n=2)   Cytisine
1.21 th- 0.13 (n=5)   DMPP 0,980,47 (n=6)   Fioibatidine 0.0 12th 0.002
(n=7)   Nicotine 1,03 th. 0.26 (n=22)   Development of a functional FLIER
assay for primary screening       A robust functional FLIPR assay (Z' =
0.68) employing the stable recombinant GH4C1 cell line was developed to
screen the alpha? nicotinic acetylcholine receptor. The FLIP?. system
allows the measurements of real time  WO 2008/087529PCT/
2008/000090 223 



Ca2T-concentratior, changes in living cells using a Ca2+ sensitive
fluorescence dye (such as Fluo4). This instrument enables the screening
for agonists and antagonists for alpha? nAChR channels stably expressed
in GH4C1 cells. Cell culture       GI-14C1 cells stably transfected with rat-
alpha7-nAChR (see above) were used. These cells are poorly adherent
and therefore pretreatment of flasks and plates with poly-D-lysine was
carried out. Cells are grown in 150 ctri2 T-flasks, filled with 30m1 of
medium at 37C and 5% CO2.. Data analysis    EC50 and IC50 values
were calculated using the IDBS XLiit4. I software package employing a
sigmoidal concentration-response (variable slope) equation: Y= Bottom +
((Top-Bottom)/(1+((EC50/X) Assay validation       The functional FLIPR
assay was validated with the alpha7 nAChR agonists nicotine, eytisine,
DMPP, epibatidine, choline and acetylcholine. Concentration-response
curves were obtained in the concentration range from 0,001 to 30 microM.
The resulting EC50 values are listed in Table 2 and the obtained rank
order of agonists is in agreement with published data (pith< et al., 1997,
Mal. Pharmacol, 51, 499-506),       The assay was further validated with
the specific alpha? riACHR antagonist MLA (methyllycaconitine), which
was used in the concentration range between 1 microM to 0,01 nM,
together with a competing nicotine concentration of 10 microM, The IC50
value was calculated as 1.310.43 riM in nine independent experiments.
Development of functional FL/PR assays for selectivity testing
Functional FLIPR assays were developed in order to test the selectivity of
compounds against the alphal (muscular) and aipha3 (ganglionic) nACh
receptors and the structurally related 5-HT3 receptor. For determination of
activity at alphal receptors natively expressed in the rhabdomyosarcoma
derived TB 671 cell line an  WO 2008/087529PCT/182008/000090 224
assay employing membrane potential sensitive dyes was used, whereas
alpha3 selectivity was determined by a calcium-monitoring assays using
the native SPIT SYSY cell line. In order to test selectivity against the
5-HT3 receptor, a recombinant cell line was constructed expressing the
human 5-HT3A receptor in HEK 293 cells and a calcium-monitoring FLIER
assay employed. Screening of compounds      The compounds were
tested using the functional FLIER primary screening assay employing the
stable recombinant GH4C1 cell line expressing the alpha? nAChR. Hits
identified were validated further by generation of concentration response
curves, The potency of compounds from Examples 1-372 as measured in
the functional FLIPR screening assay was found to range between 10 riM
and 10 microM, with the majority showing a potency ranging between 100
nM and 5 micro M.       The compounds were also demonstrated to be
selective against the alpha" nAChR, alpha3 nAChR and 5I1T3 receptors,
MCSLLP 225 CLAIMS  A compound of formula (1): 0 (R)p N R-(Y)m Oq
(I) wherein T is a (C3-05) alkane-a,co-diy1 or alkene-a,m-diyl, optionally
carrying an oxo group and optionally substituted with one or more
halogens; hydroxy groups; (C1- C5) alkyl, alkoxy, fluoroalkyl, hydroxyalky
I, alkylidene, fluoroalkylidene groups; (C3-C6) cycloalkane-1,1-diyl,
oxacycloalkane-1,1-diy1 groups; (C3-C6) 10 cycloalkane-1,2-diyl,
oxacycloalkanc-1,2-diy1 groups, where the bonds of the 1,2- diyl radical
form a fused ring with the T chain; and with the proviso that when T
carries an oxo group this is not part of an amide bond; Z is CH2, N, 0, S,
S(-0), or S(=0)2;      q and q' are, independently from one another,
integers from I to 4, with the 15proviso that the sum of q + q' is no greater
than 6; 



p is 0, 1, or 2; R', independently from one another for p = 2, is selected
from the group consisting of mono- or di- [linear, branched or cyclic
(C1-C6) alkyllaminocarbonyl; linear, branched or cyclic (C I-C6) alkyl,
alkoxy, acyl; 20 Q is a group of formula N,N, /IN ; R" is Cl-C3 alkyl; j is 0 or
1;      R is a 5- to 10-member aromatic or heteroaromatic ring; 25m is 0, 1,
2, or 3;  WO 2008/087529PCT/IB2008/000090 216 Y represents,
independently from one another when in is greater than 1, halogen;
hydroxy; mercapto; cyanc; nitro; amino; linear, branched or cyclic (C1-C6)
alkyl, trihaloalkyl, di- or trihaloalkoxy, alkoxy, or alkylcarbonyl; (03-C6)
cycicalkyl-(C1- 06) alkoxy; (03-06) cycloalkyl-(C1-06) alkyl; linear,
branched, or cyclic (01-06) alkylcarbonylamino; mono- or di-, linear,
branched, or cyclic (CI-C6) alkyiam. inocarbonyl; carbamoyl; linear,
branched, or cyclic (01-06) alkylsulphonylamino; linear, branched, or
cyclic (01-06) alkylsuiphonyl; mono- or di-, linear, branched, or cyclic
(01-06) alkylsulphamoyl; linear, branched or cyclic (01-06) alkoxy-(C1-C6)
alkyl; or, when m=2, two Y substituents, together with the atoms of the R
group they are attached to, may form a ring; salts, isomers,
diastereomers; racemic mixtures and isotopic compositions thereof, 2.A
compound of formula (I) according to claim 1, wherein; T is
butane-1,4-diy1 optionallysubstituted with one or more (01-03) alkyl,
halogen; Z is Nor 0; R', independently from one another for p = 2, is
selected from the group consisting of mono- or di- [linear, branched or
cyclic (01-06) a1kyl]aminocarbony1;. branched or cyclic (01-06) alkyl,
alkoxy, acyl; N, ,N p, q;R'',j, R, Y and m being as defined under formula
(I). 3.A compound according to claim 2, wherein T is butane-1,4-diyi; Z is
N or 0; R' is selected from the group consisting of linear, branched or
cyclic (0I-06) alkyl, alkoxy, acyl; p is 0 or 1; r N Q s  WO
2008/087529PCT/1B2008/000090 227 j is 0; 



R is a 5- to 10-member aromatic or heteroaromatic ring; q, q', R, Y and m
are as defined under formula (I); 4.A compound according to claim 3
wherein: T is butane-1,4-diy1; Z is N; p is 1; R' is (C1-C6) arty% N, N Q is
j is 0; R is phenyl, pyridyl, thienyl; indolyl; m is 0, 1 or 2; Y represents,
independently from one another when in is greater than 1, halogen;
hydroxy; linear, branched or cyclic (C1-C6) alkyl; trihaioalkyl, di- Or
trihaloalkoxy, alkoxy;(03-06) cycloalkyl-(C1-C6) alkyl; q, q' are as defined
under formula (I). 5.The compounds according to claim 4 wherein Q-R is
/N, 6,A compound of formula (I) according to claim 1 wherein: T is
propane-1,3-diyi optionally substituted with (C1-C3) alkyl, halogen; Z is
OH2, N, 0; Q is a group of formula ("HN, N , R', p, q, q', R", j, R,Y and in
being as defined under Formula (I), A compound according to claim 6;
wherein:  WO 2008/087529PCT/IB2008/000090 228 T is propane-1,3-diy1
optionally substituted with (C1-03) alkyl, halogen; Z is CH2; N, Q is q and
q' are, independently from one another, 1 or 2; p is 0 or 1; R' is selected
from the group consisting of linear, branched or cyclic (01-06) alkyl,
alkoxy, acyl; j is 0; 



Y and m are as defined under Formula (I); 8.A compound according to
claim 7, wherein: T is propane-1,3-diy1; Z is CH2; q and q' are,
independently from one another, I or"); p is 0 or 1; R' is selected from the
group consisting of linear, branched or cyclic (C1-C6) alkyl; N, N Q is j is
0; R is phenyl; pyridyl, naphthyl; m is I or 2; Y represents, independently
from one another wHen m is greater than 1, halogen; hydroxy; linear,
branched or cyclic (01-06) alkyl rihaloalkyl, di- or trihaloalkoxy, alkoxy;
(C3-C6) cycloalicyl-(C1-06) alkoxyl. 9.The compounds according to claims
wherein Q-R is ---(\  WO 2008/087529PCT/IB2008/000090 229 10.A
compound according to claim 6, wherein: T is propane-1,3-diy1 optionally
substituted with (C1-03) alkyl. halogen; Z is CH2; Q is q and q' are,
independently from one another, 1 or 2; p is 0 or 1; R' is selected from the
group consisting of linear, branched or cyclic (01-06) alkyl, alkoxy, acyl; j
is 0; R, Y and in are as defined under Formula (I); 11.A compound
according to claiml 0, wherein: T is propane-1,3-diy1; Z is CH2; 



q and q' are, independently from one another, 1 or 2; p is 0 or 1; R' is
selected from the group consisting of linear, branched or cyclic (01-C6)
alkyl; H, Q is -N j is 0; R is phenyl, pyridyl, naphthyl; in is 1 or 2; Y
represents, independently from one another when m is greater than 1,
halogen; hydroxy; linear, branched or cyclic (C1-C6) alkyl, trihaloallcyl, di-
or trihaloalkoxy, alkoxy; (03-06) cycloalkyl-(01-06) alkoxyl. 12.The
compounds according to claim 11 wherein Q-R is  MCSLLP 230   13. A
pharmaceutical composition containing a compound according to claims
1-12, with a pharmaceutically acceptable carrier or excipient.  14. The use
of a compound according to claims 1-12, for the preparation of a
medicament for the treatment of neurological, neurodegenerative,
psychiatric, cognitive, immunological, inflammatory, metabolic, addiction,
nociceptive, and sexual disorders.  15. The use according to claim 14, for
the treatment of senile dementia, attention deficit disorders, Alzheimer's
disease and schizophrenia.  16. The use of a compound according to
claims 1-12, for the preparation of a medicament for the prevention or
treatment of diseases, conditions or dysfunctions involving the alpha 7
nAChR.  17. The use according to claim 16, for the prevention or
treatment of senile dementia, attention deficit disorders, Alzheimer's
disease and schizophrenia.           


