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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 (e.g. analgesic use), providing
neuroprotection, and treating jetlag. See for example WO 97/30998; WO 99/03850;
WO 00/42044; WO 01/36417; Holladay et al., J. Med. Chem., 40:26, 4169-94
(1997); Schmitt et al., dnnual Reports Med. 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.
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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-HCI 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 9: Effect of pH and HCO equival ence on HCl salt
formation. Figure 10: Conversion of higher salts to
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i nvention provides a conpound of Formula (1): /(q O/

(FRewde 16: DSC scan of 5-(4-acetyl-1,4-diazepan-1-y1)-N-(5-(4-
methoxyphenyl)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form II.

Figure 17: TGA thermogram of 5-(4-acetyl-1,4-diazepan-1-yl)-N-(5-(4-
methoxyphenyl)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form II.

Figure 18: X-ray diffraction pattern of 5-(4-acetyl-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-diazepan-1-y1)-N-(5-

(4-methoxyphenyl)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form II.



(R)PN ---~/NTHR(YYm O (1) wherein Tis a
(C3-C5) al kane-a,wdiyl or alkene-a,wdiyl, optionally
W@ 200898759 an oxo group and optionally substi t BEEB2WL(90090
one or nore hal ogens; hydrgxy groups; (Cl-C5) alkyl,

al koxy, fluoroal kyl, hydroxyal kyl, al kylidene,
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and q' are, |ndepen gntly fron1on9< Hother I ntegers
from1l to 4, wthTh prow ()LMﬁtthe smnof qg-+d
I's no greater)b 6N4y4n or?RJzﬁmﬂndependently
from one anot her p = sel ected fromthe group
consi sting of nono- or di- [Iinear, branched or cyclic
(C1- Co) aIkyI]anlnocarbonﬁ i near, branched or
cyclic (C 1-C6) alkyl 8xy, acyl; Qis a group of
thg%hg HHN R is d-C3 alkyl; j is Oor 1; Ris a

- to 10-nenber aromatic or heteroaronatlc ring;, WO
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(C1-CS) alkyl, alkoxy, fluoroalkyl, hydroxyalkyl, alkylidene, fluoroalkylidene
groups; (C3-C6) cycloalkane-1,1-diyl, oxacycloalkane-1,1-diyl groups; (C3-C6)
cycloalkane-1,2-diyl, oxacycloalkane-1,2-diyl 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;

zis CHy, N, O, 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;

pis0,1,0r2;

R’, independently from one another for p = 2, is selected from the group
consisting of mono- or di- [linear, branched or cyclic (C1-C6) alkyl]Jaminocarbonyl;
linear, branched or cyclic (C1-C6) alkyl, alkoxy, acyl;

Q is a group of Formula
¥ N

R’ is C1-C3 alkyl;

.
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jisOorl;

R is a 5- to 10-member aromatic or heteroaromatic ring;



al kyl, trihaloal kyl, di- or trihal oal koxy, al koxy, or
al kyl carbonyl ; (C3-C6) cycloal kyl-(C 1-C6) al koxy;
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Pal/al BE908480H OemBodiniRS the ikveMion provides compounds of
Formula (I) wherein:

T is butane-1,4-diyl optionally substituted with one or more (C1-C3) alkyl,
halogen;

zisNor O;

R’, independently from one another for p = 2, is selected from the group
consisting of mono- or di- [linear, branched or cyclic (C1-C6) alkyl]laminocarbonyl;

linear, branched or cyclic (C1-C6) alkyl, alkoxy, acyl;

Qis & ;

p. 49,9, 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-diyl,;

zis N or O,

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6)

alkyl, alkoxy, acyl;



Qisj is 0; Ris a5- to 10-nenber aromatic or
heteroaromatic ring; q, q', R Y and mare as defined
warasnsBey mul a (1); Another group of parti cul ap€1B2008/000090
preferred conpounds are thgse in which: Tis
butane-1,4-diyl; zisN, pis 1l, R is (C1-C6) acyl;
Hv LS jJ is 0; Ris phenyl, pyridyl, thienyl;
iﬂé%?&lrg’ mis 0, 1 or 2; Y represents, independently
from ong_another when mis greater than 1, hal ogen;
hydrox§: Ninear, branched or cyclic (Cl1-C6) alkyl,
tQiiba kyl, di- or trihal oal koxy, al koxy; (C3-C6)
cycloal kyl - (O -C6) alkyl; g, q are as defined under
Forsryla (1); In a further preferred enbodi nent, the
i nvention provides conpounds, hereafter referred to
aR iGab-ab 1Panembar {domativherisiteroatomatiqriagane- 1, 3- di yl
optionally substituted with (Cl1-C3) al kyl, halogen; z
i ¢, CHR, YNandm Qrias dafigedupdaef Férarutul(B; NN N R, p,
g, 9, R, j, RY and in being as defined under
FAnoillea g{dup, o MR rA 0G0 Hr&RHRCOM B2AAB8 ABOMOOin Which:
Wthin GL, particularly preferred conmpounds of Fornula
(T)is buteneHosdiyln

zis N;

pisl;

R’ is (C1-C6) acyl,
H

jis 0;

R is phenyl, pyridyl, thienyl; indolyl;

mis0,1or2;

Y represents, independently from one another when m is greater than I,
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 (1),

In a further preferred embodiment, the invention provides compounds,
hereafter referred to as G1 of Formula (I), wherein:

T is propane-1,3-diyl optionally substituted with (C1-C3) alkyl, halogen;

z is CHy, N, O;

Q is a group of Formula
H H

R’,p,q,q, R, j,R,Y and m being as defined under Formula (I);



which T is propane-1,3-diyl optionally substituted
with (C1-C3) alkyl, halogen; z is CH2; H ~NN Qis
WO 2@8@asm$29' are, independently from one anot hePCT/IB2008/000090
2; pisOorl;, R is selected fromthe group consisting
of linear, branched or cyclic (C 1-C6) alkyl, alkoxy,
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preferred conpounds are those,in which: Tis
propane-1,3-diyl; z is CH2; q and q' are,
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great & [Than 1, hal ogen; hydroxy; |inear, branched or
&yl i'c(Ct-C6) al kyl, trihaloal kyl, di- or

tri hal oal koxy, al koxy; (C3-C6) cycl oal kyl - (C1-C6)
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which

pisOorl;

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6)
alkyl, alkoxy, acyl;

jis 0;

R, Y and m are as defined under Formula (I);

Within G1, another group of particularly preferred compounds are those,in
which:

T is propane-1,3-diyl;

z is CHjy;

q and q’ are, independently from one another, 1 or 2;

pisQor1;

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6)

alkyl;

jis 0;
R is phenyl, pyridyl, naphthyl;
-mis1or?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) alkoxyl.



8 Wthin this group, certain inventive conpounds are
those in which QRis HNN R Wthin Gl falls
waewslogrs2gr oup of preferred conmpounds of for nUPEI/1B20087000090
which T is propane-1,3-diy§ optionally substituted
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A fourth group of preferred conpounds under Gl
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q and q’ are, independently from one another, 1 or 2;

pisQorl;

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6)
alkyl, alkoxy, acyl,;

jis 0;

R, Y and m are as defined under Formula (I);

A fourth group of preferred compounds under G1 are those in which

T is propane-1,3-diyl;

z is CHy;

q and g’ are, independently from one another, 1 or 2;

pisOorl;

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6)

alkyl,

] is 0;

R is phenyl, pyridyl, naphthyl,

mis 1 or2;

Y represents, independently from one another when m is greater than 1,

halogen; hydroxy; linear, branched or cyclic (C1-C6) alkyl, trihaloalkyl, di- or
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is greater than 1, hal ogen; hydroxy; linear, branched
woeroospgisee (Cl-C6) al kyl, trihal oal kyl, di- orP&B2008/000090
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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 SHT3 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 Bundgaard (ed.), Design of Prodrugs,

Elsevier (1985); Widder er al. (ed.), Methods in Enzymology, vol. 4, Academic Press
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al. (ed.); "Design and ApR i cation of Prodrugs”,
Text book of Drug Design and Devel opnent, Chapter 5,
113-191 (1991); Bundgaard et al., Journal of Drug
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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, Amyotrophic Lateral Sclerosis, memory
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muscular atrophy, spinobulbar muscular atrophy (Kennedy’s disease), primary
lateral sclerosis, familial spastic paraplegia, Werdnig-Hoffmann disease, Kugelberg-

Welander disease, Tay-Sach’s disease, Sandhoff disease, familial spastic disease,
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systemresponse to an inflammatory signal. Upon
Alcohskn800g) B1-4j.nfl anmatory stinulus, the autonomc

nervous system responds through the vagus nerve by
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receptors on macrophages. These nacrophages in turn
ABl-42elhedsetheytfokdmass, Bysfinoein aosbé nnbBiveéd in the pathology of
Alzheimer’s disease. The AB1-42 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 a7nACh 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
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(Prendergast, M A, et al. Med. Sci. Mnit. (2001),
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J. Neur ochenu. 76, 1395-1403; Senba, J., et al. (1996)
Neuro&tiande RO87) 2381)336+333620)Shhdon@ammaton (@Wargd H( $096)2003)
Ann. N. YAcad. Sci. 777, 356-361; Akaike, A, et al.
Naturd 4D0334B8&).n Res. 644, 181-187), trophic deprivation
(Yamashita, H., Nakanura, S. (1996) Neurosci. Lett.
21 8umbébefl ECEnt obsschativing po Sttitoamrentiabne (@98 cBraeffect of
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1153-1160; Garrido, R., et al. (2001), J. Neurochem. 76, 1395-1403; Semba, J., et al.
(1996) Brain Res. 735, 335-338; Shimohama, S., et al.(1996), Ann.N.Y.Acad.Sci.
777, 356-361; Akaike, A., et al. (1994) Brain Res. 644, 181-187), trophic
deprivation (Yamashita, H., Nakamura, S. (1996) Neuwrosci.Lett. 213, 145-147),
ischemia (Shimohama, S. (1998) Brain Res. 779, 359-363), trauma (Socci, D. J.,
Arendash, G. W. (1996) Mol .Chem. Neuropathol. 27, 285-305), Af-mediated
neuronal death (Rusted, J. M., et al. (2000) Behav.Brain Res. 113, 121-129; Kihara,
T., etal. (1997) Ann.Neurol. 42, 159-163; Kihara, T., et al. (2001) J.Biol.Chem. 276,
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6-44; Meyer, E. M, et al. (1998) J. Pharnr acol.
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(2003) J. Neuroscience 23, 10093-10099). Conpounds
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In accordance with the invention, there 1s provided a

al. 200t byd Set. 70.ea54ng584; Bahdient, MsREG1 A{10003 AWHBRAarmacol.
suffering fromage-rel ated denentia and ot her

409, 4deife Mome!larRloteandiDt. ilonst ali {19968 BRE: Ras T 100BP+4i4S My er, E,
adm nistering to the patient an effective anount of a

M., etca§d®e8) AcLbardiaw/t BxpAvion| 284, 1)026ThES Pr&isestds, T. R., et al.
i nvention includes nmethods of treating patients
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to treatlssdndisgassshi zophreni a, Parki nson's di sease,
Hunti ngton's di sease, Pick's disease,
(neagcefdande -Widk ohe dieasise, tltepriegsdaded agimethodefidreating a
trauma, stroke,

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
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and ot her neurol ogi cal WO 2008/ 087529
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disease§sfansearhplephentidlary RYRSI4I0Mgidpathy, agamhabpath@y hereditary
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Thus, in accordance with an enbodi ment of the

fever,iMuede+ SVeltshemdrome pmoltipgle dngelomthpshaéatid-raedt ¢ardiaa-related
patient for alcohol withdrawal or treating a patient

amylowddsks, @htanic hemedzdydi oanthidyetiapand dtipniskiangd Iowa amyloidosis.
adm nistering to the patient an effective ambunt of a
dongsllimioh, rdcatoridiraceptorsAmvmbean ([implicAigdrisgilayihgra tdie in the
a7nACh receptor subtypes can al so be used for

body’ nheespopsotealdobnl angrstist. Daraggonistofirat ok Gh rbcgttokas be
and ischem a and gl utamate- induced excitotoxicity.

used iTphsstreatmeat ebrldahclevithdiawahardrboaitivestoxishtiphéherapy. Thus, in
invention there is provided a nethod of treating a

accordaacé evith tag pmbodigeent orf theuinypnderdhemsnis 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 (I).

Agonists for the o7nACh 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
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patient an effective anobunjgof a conpound accordi ng

to Formula (1). Agonists for the a7nACh receptor
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rheumatoid arthritis, 'diabetes and sepsis. Macrophages
eXeCRTlanihigtody GRFlERi§ &/ alRHBRIO AP Eydtdm! tdsBbdse to an
this receptor that nediates the cholinergic

inflafffakoryNkiRATRIUPOY eSRNSH iANShHAA6S, sERTREYNdT Wutdhomic
affinity for the a7nACh  receptor on macrophages nay

nervdd® 448l lre§pinde Wbty ghnfllearapat Okt v ibseRI@sing GbtdlicR8line and
rheumatoid arthritis, diabetes and sepsis. See, e.g.,
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156- 66, Wang, H. et al Nature (2003) 421%%8 - 388; de
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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. Med.,
(2005) 257(2), 156-66, Wang, H. et al Nature (2003) 421: 384-388; de Jonge 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 ().
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ability BtRAG Aéwt e NP aR@bl Rt i84Hifi8) 1D Geld1PMreiBlisly learned
exanple, mld cognitive inpairnment™ (M), “vascular

inform k6 Nik@oftVahpdirmeses asHidahst Vﬁ%;ﬁ@ﬁﬁéﬂ dtBeHBLANNEn also be
(AACD), anmesia associated open- heart - surgery,
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deficits fromearly exposure of anesthetic agents,

Parkinsinéepdidedde] VEUhAAgddidsIC@leaQORidK’ ¥ edisBRRl I ORAkzfeldt-Takob
chronic fatigue syndrome, narcol epsy, Al DS-rel ated

diseased HEW! icardiefascaRsydisticatdd Goghitkduiga id¥paiclinBBtage-related
Down' s syndrome, Alcoholism related denentia
cognitiyKdeslaeof f Syndrone), drug/ substance induced nenory
i mpai rments, Denentia Puglistica (Boxer Syndrone), and
d#husteh adesreahéaw(th. ap emboltigsent oéitlss invendes thet s provided a
conprising admnistering to the patient an effective
methodamforedting a patient suffering from, for example, mild cognitive impairment
(MCI), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
associated w/open-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 ().
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Formula (l)is
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
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moclobemide. Suitable serotonin and noradrenaline reuptake inhibitors of use in the
present invention include venlafaxine, nefazodone, milnacipran, and duloxetine.
Suitable CRF 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, lithium,

nefazodone, trazodone and viloxazine. Suitable NK-1 receptor antagonists include
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treating Al zheiner's disease or conditions associate
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agents useful for treating Al zheinmer's disease
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gal antam ne, nemantine, and tacrine. In sone

wouldepdoaticreemties , wdrb ioceurp@mndstefed-on idsd dakds, ivdithout being bound
adm ni stered together w th another phar naceut i cal | y

by themy] Ve iageidieved tAatsitiglconaduhai 6t Fathlh @) and the cognitive
conposition. In sone enbodi nents, a conposition

enhancamet sgndrgisapalef.f ecti ve armunt of the conpound of
Forrmula (1) and an effective anmobunt of another
dhasome euttodahbyts, dot biter gganhasditicbly tadeve aigent is an agent
conposition can be adm nistered. In another

usefulefopomléatary Alzhetmeposdibéasn @onmrditomy assocedté acith velzheimer’s
amount of the conpound of Forrmula (1) and a separate

disease osnpbsistdearentionpremphgy agewt fuseful ¥ treating Alzheimer’s disease

include, without limitation, donepezil, rivastigmine, galantamine, memantine, and
tacrine.

In some embodiments, the compound of Formula (I) is administered 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 (I) and a separate composition comprising an effective
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compd¥ifi b6l ERK IS M Fises anbtomNFhBac RGNS, acBiVk laghgtychot i ¢
agents and cognitive enhancers provi ded above. In
amot heotieirbodmbBiimedthe thbar pmapoditieal | urdcgeptaRpeises a
carrier is suitable for oral administration and the
pharmeodmisilli aoiveonguit Sekctsd foal ttosad E@isBtidgNoS ORE or more
enbodi ments, one or nore conpounds of Forrmula (I) is
other &dmdepﬁdsearﬂd, ianticadit tyatagems W doti-psitchdedpr egsant odratgnitive
treatnment, antipsychotic drug treatnent, and/or
enhanenti Aatideprsssants] ang-doxeay ngeits, anti-peydhniio apphedindergnitive
a compound of Forrmula (1) is admnistered in
enhancosbbuiddllon fo tuseorie tre nomepwetiactincdsenid omitidepressants,
reuptake inhibitors (SSRI's) (for exanple, fluoxetine,
anti-aiietyl agentsyan gl tlad topagemt oxed adgnitivd alv}mnamsrmolmledeﬁbeve
par oxetine, or sertraline), tricyclic antidepressants
(Ifnoatnceihanpllnbpdniwtp teenphe: macamud;erllypagdepteé)le aamidrpis naitable
cl om pram ne, doxepin, impramne, nortriptyline,
for orqdradnnnmxympn@ndttho; nmppasﬁme Comlﬂrfseepn malblaxsagepfcym ne,
i prindol e, or |ofepramne),

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 reuptake inhibitors (SSRIs) (for
example, fluoxetine, citalopram, escitalopram oxalate, fluvoxamine maleate,
paroxetine, or sertraline), tricyclic antidepressants (for example, desipramine,
amitriptyline, amoxipine, clomipramine, doxepin, imipramine, nortriptyline,

protriptyline, trimipramine, dothiepin, butriptyline, iprindole, or lofepramine),
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drugs, anticonvul sant drugs, or a co n ther
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the invention refers to a P har maceuti cal HDOSItIOH

cases, ABIERLE 11§ AnONRiRhvIRAS, Q%‘P?H&Qﬁ)a%lt'ﬁobﬁb&l‘ﬁoﬂ Jrithifone, or
association with pharmaceutically acceptable carriers

carbarBfigtp@ieC | IRi §5th8 -caléle MBadIMMERIN 6RIForBAPPBI Fs' A%iri#Bred in
be in the formof solid, sem-solid or i quid

combiRA@PRNFLH @RS east S @[@é@' dhak ird QR 1e§§&n‘t‘td19@§ antipsychotic
suspensi ons, powders, granules, tablets, capsules,

drugs,yitiepsvulSAIRRE RS, O aeSom AeL @GOt Rredf, cont _roI led delivery
systens. The conpositions can be adm nistered by a

VRN dretayeoficdlalépositiogd udi ng oral , transdernal,
subcut aneous, intravenous, intranuscular, rectal and

i Int yea ma@ather ampboa,r the mleérﬁfcabfey’elfs ab rupladr ﬁﬂwb@ucall Rolposition
dosage form each dosage containing fromabout 1 to

containingutont00® ngorepr efmpabids dofr dorhuld AP0 Mg a3bodifiton with
active ingredient. The conpounds of the invention can
pharmbeguitivally headcoptabbf ftaeerbasmd oexdpicand. d Higdi tpharmaceutical
salts, preferably salts with pharnaceutically
compoatitest a ebeadndthe Towen | ofventid prsemli-solidnet Uttgsd preparations,
_ separated isoners
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
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sitions can mni stere

a ph§QBNEN AR 59 t&ble 9511f%)far9%|u§31elﬁar(ﬁm0§1;1/1@h yA(:I%‘uQmé can be
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epi thelial “or nucocut aneous |1 nings

(Dand E%h?ilolo\gﬁgilﬁ'adcceptﬁﬂﬁ a“h@xStekBﬁ’aller{Tu&o&l%en‘%t c.), etc.

dm ni strati on can be systemc or 1 ocal Vari ous

k!P@éMldQ&' ?M&h&hué&t@éa@%oﬁp‘%fﬂb@sn% ef 05011%;51‘3}%&9 'one or more
encapsul ation in [iposones, mcropartic

compBuEds06 8 FothRSa (@nQnC@rp%ﬁgﬁﬁma@@%ﬁﬁ e he MehNAGS&f orally.
admi ni stration include ut are not limted to,

AlterndifvedsdesimddditibfdiaMpseHted , phathiRpgtiddl 0B8Rpositions can be
i ntravenous, subcutaneous, intranasal, epidural, oral,

adlnlrﬁw(biémgiya|aal)7| BtHeaC%lﬁiBh@ént kdifte avagi eﬁé&lnplé r @@ﬁéﬂﬁéxﬁﬁkr (e.g.,
rectal, by i1nhalation, or toplcal partlcularly

subcutdl&o&@llys INNASEROBYES etddf Eﬁzkllﬁfusldh sEMyoltstiafeetsn, etc) by
administration will resul't of release of the corrpound

absorgtod tiaoughepithelinl er waicabolahét@s lihepgeqb). | eilad fbtul, vaginal,
bl oodstream The node of adm nistrati on may be left to
and inthstimhil snu@iseparcof etheAdmirdstiatidroost be systemic or local. Various

known delivery systems, including, for example, encapsulation in liposomes,
microparticles, 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.
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perfusion in a fluorocarbon or synthetic pul nmonary
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Forrmula (1) can be formul ated as a suppository, wt

tract byadhli em@dble biader Siné‘l‘%l@n@“i‘nﬂ‘a%ﬁtﬁcﬁlé?h ifiBrathecal injection,
triglycerides. In sone enbodi ments, one or nore

paraspiRAIPREH R0 fepF@ia L i@ cbidn,C et g arﬂ:?'b'yV I]_&Qldnna@acent to the
vesicle, in particular a Ilposorre (see Langer, "Sci ence

periphéAd nkpeel - 1hhd3entrit ARV iaRdtidi @ah tRt fadllitatcli B3OSO MBS enfricular
the Therapy of Infectious D sease and Cancer 317-327

catheté@) o3&3m3A’, atlfBY 10 bR SRNE r SyRAS RN HiM B0 VDS €
conpounds of Formula (I) can be delivered in a

carlinodlktesdmili sesteorsyal €80 Ok eaysibadd) k.| BY @ssef ay $higiler or

(see, e.qg. Goodson, in Medical Applications of
nebuliZant aral Ifednﬁialueasenthvah. ados@lizing 15geh38 or 1984 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).
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Alternatively or additionally, auxiliary,
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agents can be used. In sone enbodi nents, a
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when adnministered to an aninmal is utilized. Such
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contan1nat|ng action of m croorgani sns. Water is a
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Formula (1) i adm ni stered i ntravenously. Saline
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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,
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buffedd) brpdry sy s, ewatenbeal ﬂav@rlﬁo glhﬁécgﬂlﬁ)&naﬂ% ddetd, thickening
derivatives, and oils (e.qg., racti onat ed coconut oil

agent@NdcAORG thsa@sh{}b refOlat@e) ethigliabrsadan niseid-adduditotdNe Suitable
carrier can also be an 0|Iy ester such as et hyl

examplesab ligntk icandsropiok drul iafll fRentSi rddnginkdtaiiod include water
carriers are used in sterile liquid form conpositions

(particalariyacembiag aalditivissiy abbwd). e. g Theellulehdi dergdtivies) iddtding
pressuri zed conpositions can be hal ogenat ed

sodiulny darboayinethyd celloloke solphianadesidls Gintdagcephabydic alcohols
propel | ant. Provi ded pharmaceuti cal conpositions can

and palybydhe &lopholsf esgl uglyools) amlishensierisativesulmidonils (e.g.,
tablets, pills, pellets, capsules, capsules containing

fractibhaped d®conyond ems, argcisit aiihe For glasaseral adminhiatrados the carrier
suppositories, emnulsions, aerosols, sprays,

can abgslpeasodpsstarsuahnys etlyd roléae rnd usdmbpd thyristase Sténile liquid
some enbodi ments,  pharnaceutical conpositions in the

carriefrpang vbedaire ajosild élqaerprmenb@dsm@lhefor er@mpdrels adofnistration.
sui tabl e physi ol ogically acceptabl e excipients are

The ligpeé cpprist fon pressiirigednompositias wan dgtliatedenstideimatrecarbon or
1447-1676 (Al fonso R Gennaro, ed., 19th ed. 1995). In

Otllefﬁjbﬁﬁn%@dﬂlméﬁ@@lﬂ@l@Ql‘mlhlﬂdt of Formula (1) (in an

proprl ate fornm) is formnmulated in accordance with
g@yided pplrsmagewicahscampenitiond tdaon talgaphe dofmr ofr sglutions,

suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids,
powders, sustained-release formulations, suppositories, emulsions, aerosols, sprays,
suspensions, or any other form suitable for use. 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
Pharmaceutical Sciences 1447-1676 (Alfonso R. Gennaro, ed., 19th ed. 1995).

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
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carrier having the necesSary conpression properties
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and si ze desired. The powders and tablets can contain
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acceptabl e salt of the conpound. Capsules may contain
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inert fillers and/or diluents such as pharnaceutically
pharragesiicalty ecsdpastilbesit Of 18 compOlint ispAh@UoyitRE chafdrdt@ing the
starch), sugars, artificial sweetening agents,
necegsandesneptesseh pubmsass {msyighabaspiopyaidislandeoiiiticted in the shape
m crocrystalline celluloses), flours, gelatins, guns,
and sive.dedabd.eThé qrawdeat iandstabbats kan nadeainyus aovaebotut G198h of the
conpression, wet granulation, or dry granul ation
compoahi @d phamiaasuticaliy apdeptatde sait b€ dld gomapmanit abl e
di l uents, binding agents, lubricants, disintegrants,
sdpaskes moaly fephiagn agienirss ofi crel adimge sonfppcndntod)Eormula (1)
suspendi ng or stabilizing agents (including, but not
with lineri fifldrs drol/onmaidness snels ke ahammcestiedtsi eccapiable stadihem(e.g.,
| auryl sulfate, talc, sugars, |lactose, dextrin,
corn,spatath, ogédpiotm, staeh), ubugses, amifloydl sebétahimgepgaritgr powdered
crystalline cellulose, sodiumcarboxynethyl
cellulpsk$ Wbwde as cayffeNinee phy | mairbalysislinzalkelluloses), flours, gelatins,
pol yvi nyl pyrrolidine, alginic acid, acacia gum
gumsy gt han gum sodiumcitrate, conplex silicates,
cal ci um carbonate, glycine, sucrose, sorbitol
dileRiadi denmypatsphatan eal wden Bul tenventioaak owenpression, wet

kaolin, mannitol, sodiumchloride, |ow melting
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 carboxymethyl cellulose, carboxymethylcellulose calcium,
polyvinylpyrrolidine, alginic acid, acacia gum, xanthan gum, sodium -citrate,
complex silicates, calcium carbonate, glycine, sucrose, sorbitol, dicalcium

phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, low melting
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conpositions for intravenous adm nistration conprise

delivergprdfileias @ippoiaal @aheapikedqtdfitss.of\hen«elisecelsasy formiuldions.
conmpositions can also include a solubilizing agent.

A tiftenietsi mbhrhial bwh anglvasieholsiodtdaine st ghiceml stamate can also be
optionally include a | ocal anesthetic such as

usedl Qyabcanpesitions ess érclpdd staatiatdhexcépiertsafuch 8 mannitol, lactose,
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starchi itagnesepastadratey sodium xsubthbngetdibrosen andinhaghesiage carbonate.
form for exanple, as a dry |lyophilized powder or

In soma¢ embbdi@eencnrbenkciptants arcaofipgmnebiaricklgradeal ed
cont ai ner such as an anpul e or sachette indicating the
qubntsbing embadimergs, 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 solubilizing 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
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rectal 8F Q&é{ﬁ@%s may be viscous liquid or sem solid enul sions
either the oil-in-water or water-in-oil type.

Paahaselﬁfammﬁl%@ktafuo%bé% Phd ViR c BRWHEE & tﬁil‘o%l@ﬁrﬁl%dusé‘ of a
petrol eum or hydrophilic petroleum containing the

transd@&@hdlV BalcAIESkthBIMhg SRY ol ARrde oIk €of AotAful £1(Y) an an
occl usi ve devices may be used to rel ease the conpound

approffat®fariipesdtl eatiky tagcenhah!e t%@'domiﬁouﬁlﬂeoxcﬁlﬁﬁiﬁiéﬁgutlcally
into the blood stream such as a sem -perneab
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compounds of Fornula (1) (in an appropriate forn) my

take abye nuarher Rif Soeme dutle ek alréamoor \vagintets, ypastes! Belsf or wcolusive
a conventional suppository.

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.
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i nvention thus énconpasses single unit dosage f
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limted to, tablefs, capsul es, gel caps, and capl ets
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sust ai ned-rel ease conpositions include extended

singleantii dodage ddrniheuichblig forr @dladdlird Ssagm §uchoare By notlghited to,
i ncreased conpliance by the animal being treated. In
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conpositions can favorably affect the tinme of onset of
releasacti on or other characteristics, such as blood |evels
of the conmpound or a pharnaceutically acceptable salt
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of adverse side effects. Controlled- or
comprsigs anindmal &heasteofcoapopetidooSF aamih q)ttb atday or ptesasteone or
an amount of one or nore conpounds of Formula (1)
more disgrdgis.odpehsespoodwodiicmsdessorieted with activity of o7 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
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be” enpl oyed hel p identify optiml dosage ranges.
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the route of adm nistration, the condition, the
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vari ous physical factors related to the individual
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including, but not limted to, about every 2 hours

vivo &RaH caveptyortllyltausisploaboud heyeiden8hoptisal dbaige reNgdsy The
12 hours, about every 24 hours, about every 36 hours,
precigbdoie avéeyemBlohedican addodepanedy the rbotr sf addadilbtration, the
every week, about every two weeks, about every three
conditieak the sbioutney @f yharomiditioandipbwedtedvaaryell wo variond plsysical
The nunber and frequency of dosages corresponding to a
factosarpdted ¢al tlooirdieiduaf béihg riegayedyiand dae edevidedhectording to the
according to the judgnent of a health-care
judgmereifiaticahbrecarEplaetitivner. fosagderdnivpuntes nigske admihistered over
herein typically refer to total anounts adm nistered;
varioghtimeipgyiods imdnadinghbut rortdinciveptoyrbiowtf evieoy Pllbars, Bpoutsevery 6
adm ni stered, the effective dosage anounts correspond
hourst abouteevienit 8lhoanpahout admy AL droarsdbout 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.
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compabsigns i@Opaviagé Momnofher unenduodedotm e condain, dios agyemple,
formis about 0.01 to about 50 ng; in another

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
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for exanple not limted to dichloronethane,
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tetrahydrofurane, ethyl acetate and the |1i
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for exanple but not limted to triethylamne, Hunig's

belovBase (diisopropyl ethylam ne) or an inorganic base such
as for exanple potassiumcarbonate, to afford the
c8upéheg am de product 3 which may or nay be not
isolated and purified. Amde 3 is then reacted in a
sui tabl e sol vent such as but not Iim'ted to
di chl or ongghane, di et hycl)fo mam de, o
et yi-afet antde=wi gh a0 M og, X,_AAb.,LchxrraAP\ be\ (Y)m
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of an additional base such as triethylam ne or
; Hunig's gase to afford sukgj ect matter |

According to Scheme 1, an w-haloalkanoylchloride 1 (hereby exemplified by
a o-bromoalkanoyl chloride) is reacted with a suitable heterocyclic amine 2 in a
solvent such as for example but not limited to dichloromethane, dimethylformamide,
dimethylacetamide, 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 triethylamine or Hunig’s base to afford subject matter

compounds of Formula (I).
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pheserting v Sakwendeant-haloaldneicasid issmitabliadiivated using an
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reactqslithay Suitapie beferasyaldc amine toapiiensythgiinieraadigierriilealkanoic
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acid s Ry Ho¢thdpayger @aaanﬁtrmteléolta#@r aed %J&iedr dpideq3 is then
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. J}IHZ 0/ NGO
dlmetgy ormamld(e, 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

triethylamine or Hunig’s base to afford subject matter compounds of Formula (I).

Scheme 3
(0]
0 (R")
X I H o
R + Qo (Y)m — AR"
X T/”\OH H,N R (Y) T N~CIQ (R")
X = amine R\(Y)m
5 2 ]

According to Scheme 3, an w-aminoalkanoic acid is suitably activated using
an agent such for example but not limited to as 1,1’-carbonyldiimidazole in a solvent
such as for example dichloromethane, dimethylformamide or mixtures thereof and

reacted with a suitable heterocyclic amine to afford subject matter compounds of

Formula (I).
d) Scheme 4
i (R
P2 () /
+ — .
x‘T)LOH ’Q\(R") —_— X‘T)LN‘Q‘Br X\T)J\N.Q R

i H H (Y)m

X = amine

5 6 7 |
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co- am noal kanoic acid 5 ig8suitably activated using
an agent such for exanple but not limted to as
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shows one possible route towards the synthesis
bromofBRLSrflaRaHES BF §0rm@a! ASwRichPARCHES Aesctb@ BRAAPOHAGS Ooss-
la (1) 00 1) A 0 OO 2)

For mul base ALK O HBr 48% 1200C
couplifig Weshdifighd, OfdrkaRmpPle BuSuBr BnronSlKo Oafibif sObecP-Batter
0" 0 amne X, 0 Na aqg/ ~1 MOH HSM Br n O

compdin@t eRohhlaX1e O X/ n TALK OH ALK X ALK 5 According
to Scheme 5, an al kyl -substituted nmal onic acid diester

idchefiRa Stbwibddpdiafife réite forsrds Ohe SYARTYiEoPHaiNBlibstituted
l[imted to sodiumhydride in a solvent such as

acids 3,glréaiyss b Goapeunds 6f F&inhyki(Dr mam de and reacted with
an a, co-di hal oal kane. The di substituted nal onic acid

di ester thus obtained is hydrol ysed and

4oRo- degassboxyl ated by t emen ith,a strong acod,
< _Jsudh as?eorinzorienpl o n& g g‘srﬁ‘é‘i\g}_&%& CESQWW
] Ktqnen carried out, ftor anpl e by treatement w ik

net hanol and a cataF??icoaﬁbunt of acid. Substitution

of the co-hal ogen may be acconplished by the use of a

suitable am ne heating in a solvent |ike toluene, but
amin€ X, NaOH aqg

o 0
MeOH | r-%o ~  toluene, . — X/\W OH
e Br n o reflux %~ n o) ALK
ALK ALK

5
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
tetrahydrofurane or dimethylformamide and reacted with an a,®m-dihaloalkane. 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 w-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 (D).
The compounds of Formula (I), their optical isomers or diastereomers can be

purified or separated according to well-known procedures, including but not limited
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I oni saftion) and Wat PDA 2 using a

ATB%FSM@MH?@&@ 3.5m 2. 1x50nrn col umm. Preparative HLPC
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Giraeli @1Ns Mad)ses W@r@ 835. rfoPAed RHAP a8 1G9 WA dehRrafion module
Waters M crorass ES) or Waters 2487 DAD, "using a
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adi ents were run using 1% formc acid/ water and

a Wafdrd ¥1feeraiS C pE B 3, @¢ 211830k k8luMA.h gradient 5/95 to
95/5 in the run tinme indicated in the Exanples. Al

C Pl eiaraei¥ QBP0 IHvap inWasingekf araidd f il o gfst@gl tWigh a binary
nmet hod of Still, C; J. Og Chem 43, 2923 (1978). AII

Gr adlEhQ\@mlla/wewaﬁ PRI AT led td b TRates! MidrbRIa6kZOAES) or
F254) and spots reveal ed by UV visualisation at 254 nm

WateB5ZH KND@D afsinga Blyélcd DiséRiehy HEeENs Sprah 10gY1 Laim column
array synthesis, heating was performed on a Buchi

Syhadicafs )waysstrfmm uéin 10, rovemeicr e@bd/ivans wede0.1% formic
performed in a CEM Di scover oven.
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 analyses were performed on silica gel
(Merck 60 F254) and spots revealed by UV visualisation at 254 nm and KMnO4 or
ninhydrin stain.
When specified for array synthesis, heating was performed on a Buchi

Syncore® system.

All microwave reactions were performed in a CEM Discover oven.
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used t hroughout the Experinmental Procedures AcCEt
weeivglosmeet at e DCM di chl or omet hane DCE PCT/IB2008/000090
1, 2-di chl oroet hane DMEA MON-di net hyl et hyl ami ne DMF
NN- di et hyl f or mam de DMSO, dnso di net hyl sul phoxi de
D NN di. et hyl.a¢e N tion._exchanger
R L R e T S
tetrahydrofuran TLC thin | ayer chromatography LC M5
i quid chromatography - mass spectronmetry HPLC high
Acoﬁérf ormance | i qui 88‘8%? ography General
DCM- am no- 5- aryl / hetiehbabyletlpneazol e synt hesi s The
DCE’é;(am no-5-aryl/he g_&@flwm@%gﬁ\gol es used in the
anpl es were either  "comercially avail able or
DMEAnt hesi sed usi ngMMdelimgthvésthglasupei n t he schenme

pMmpelow 0 Al or Al i 8. d¥ne@yfforfingde N N NH2 Ar p Bl Cli

Ar Ar  CN General procedure for aryl/heteroaryl
DM§Y. £850ni ¢ 111 ¢ syfimaersaibieyide | 4 GBon o
DAM N, N-dimethylacetamide
SCX strong cation exchanger
TEA triethylamine
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography
LC-MS liquid chromatography — mass spectrometry
HPLC high performance liquid chromatography

General 3-amino-5-aryl/heteroaryl 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:

)J\ A1 or Albis
—— Ar

[ CN A2
\ Y

B2
Ar/lK - Ar/%

CN

General procedure for aryi/heteroaryl -ketonitrile synthesis (A1):

0 o
CH,CN
Ar/U\? NaH, toluene Ar/U\CN
Aryl or heteroaryl methyl carboxylate 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 mL) and sulfuric acid (1mL)

was added. The mixture was refluxed overnight, after which the solvent was



Ar 0 NaH, toluene Ar CN Aryl or heteroaryl nethyl
carboxylate were commercially available or were
wayeslogseeed according to the foll owi ng standardI/iB2008/000090
procedure: the aryl or heteroaryl carboxylic acid (32
rmol) was di ssolved in MeOH (40 nlL) and sulfuric acid
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addé?lr @Rﬁfﬂ\ﬁ@é(l .0 i, 338 BnfBIP! The ToRtToRaGhE MRaMASIIERS @durs and
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off. Ttheo prengtitalkioyicekdrradsthb @i vden Wil eandctd%ithErEyial
procedure for aryl/heteroar yl fl-ketonitrile
sy Atftee stcsk (upo theeprdldubis sYere gbner@l I CHSEN roth e ReHip @ikhgHteRwithout
Ar Ar BuLl, toluene CN Aryl- or heteroaryl-carboxylic
furthegipdrifiethyh. Bst gererangeldommebaivabh y0awndi§04bl e  or were
synt hesi zed under the standard procedure, as descri bed
i nGgeeaer aiodocefurayl/hkteroaryl [-ketonitrile synthesis (route A1bis):

0
0 CH4CN or RCH,CN H R
—_——— Ar '
Ar (ID Bulli, toluene CN

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 -78°C under nitrogen, a solution of n-butyllithium in n-hexane (1.6 N, 3.5 eq) was
added dropwise. The mixture was left stirring at -78°C for 20 minutes and then a
solution of the aryl or heteroaryl methyl carboxylate in toluene (0.75 mmol/mL, 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 0°C and HCI



To a solution of dry alkanenitrile in toluene (1

mol /L, 5 eq.) cooled down to -78C under nitrogen, a
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was added dropwi se. The mpxture was |left stirring at

-78C for 20 mnutes and then a solution of the aryl

N ik aied O PH g, The Rlaa S s mrs eyt o rarrll BPE aa Qg and
Conceé?r@%? BT SIRERRE: fRElnk FRCHIO huafRlRirElR §Btgensgetty

used Ogg \ ur—&lg 111;100t8/ 087529 PCT/ | B2008/ 000090 42 2N was
JHdey ft6 HPMHGHEC rbrganl c phase was recovered, dried

a?frf%ne;?} #394 cear ? f(%fcc%g) %;Logpty?g =01 Srgizrlzeﬁg anl?ea lr;’ S Sﬂ;g .

W t hout further puri f| cation. General procedure for
aryl am nopyrazol eosynt hesi s (ro}yte A2): OHA H R
NNNH / z CNAIJHRgTO a sngtlon of the
(3-ketonitrile (7.5 mmt)_*ln Nite EtOH (15 nl)
hydr azi ne monohydr at® (0. 44 At 0 mmol) was added
and the reaction was heated at reflux for 18 hrs. The

I ﬁpaer5§?u&i9&x““ 5 BRSO § 2uBBeL hPateie mgH (15 mD)
rycral SRS I RAEREYE G TS Ofﬁh%g)fw%ﬁdc?'écﬁgﬁ ¥l eaatran%r@ heated

anl C

at refﬁ&nigb? Nigr @Ise‘f‘hlé nga%'ﬁoﬁergﬂﬁ 31% \95%3185\5\ &d ttc? cgblv f% 1&9?1{ Vquperature

hat “was puri

and tl@%?&lbgﬁ ggx} QEE}J&; Qt'gHFutn% du%%&’spléfﬁhf% 91%!% e@id'u% WAL Y688 ved

roxy-ar y

in Dd&%@ <REd e\rlgla&,wehcar boxyl ic acid to nethyl ester-

era procedu hydr oxy- benzoic acid (usually 24.0

mTHL:)Oféﬁr;iu I3 SO v%?@\%ggeﬂg% d(xﬁ%lem%)lg(ﬁ?w%%lfel%' vaG & gude

Strate e was retluxe

ploduQV Bad A8 tur ﬁfe(iecfv e, Q:thﬂfr‘ o§ @&‘f)%glp%@ﬁoﬁﬁ%ﬁp]?@@d

under reduced pressure;
Yields were generally between 65 and 90%.

Hydroxy-aryl- or hydroxy-heteroaryl-carboxylic acid to methyl ester-
General procedure

4-hydroxy-benzoic acid (usually 24.0 mmol) was dissolved in MeOH (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 NaHCOj 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-heteroaryl-carboxylic acid methyl ester to F2CHO-
aryl- or heteroarylcarboxylic acid methyl ester— General procedure

Under a N> 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



was di ssolved in DCM and washed with saturated NaHCC3

to basic pH The organic phase was dried and
weraposmeed under reduced pressure, and the prpditB2008480090

used w thout further purigiication. The yields were

bet ween 80 and 90% Hydroxy-aryl- or
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mategl-a er H mat erial 3-Fl uoro-4-
3-FluogpE s C@i&?ﬁ%@@ hydr oxy- Yi el |[dIC2HEBEBD3 Yiel d = 66%

hydrgsenzoi ¢ adlieldHHSMNR ( DVBO- d6) 6| Bicl®=146°AVR ( DVBO- d6)

benz@iceiB {35 NBIR (BAAL A L | BN 678 3¢
ot b B T
hydr oxy- S GHORY, ol o = adoben 0 Uﬁ bs)

(DVBO- d6 6379 1H NVR (DVBO-d6) 6 3.86 (s, 3H, s),

ﬁ>6‘1$|§ Sldjjéﬁ 53 % /. :. - 3 ;ZZI* hlbg I 44 J—1U. O
ydroxy- Yleld = 85% Yield =34%
benzoic acid | 1 NMR (DMS0-d6) § 3.79 | 1H NMR (DMSO-d6) & 3.86
(s, 3H, s), 6.53 (2H, d, (3H, s), 7.18-7.24 (2H, m), 7.42
J=10.8 Hz), 11.13 (1H, s) (1H, t, J=72.4 Hz).
3,5-Dichloro- | Commercially available CI9H6CIZ2F203
4-hydroxy- Yield = 74%
benzoic acid 1H NMR (DMSO0-d6) § 3.31
(3H, s), 7.22 (1H, t, J=71.6 Hz),
8.05 (2H, s).
3-Chloro-4- Commercially available C9H7CIF203
hydroxy- Yield = 85%
benzoic acid 1H NMR (DMSO-d6) & 3.85

(3H, s), 7.39 (1H, t, J=72.4 Hz),
7.50 (1H, t, J=8.4 Hz), 7.82-7.89

(2H, m).
4-Hydroxy-3- | Commercially available C10H10F204
methoxy- Yield = 85%
benzoic acid 1H NMR (DMSO-d6) 3.84 (3H,

s), 3.87 (3H, s); 7.22 (1H, t,
J=73.6 Hz), 7.29 (1H, d, J=8.4
Hz), 7.57-7.60 (2H, m).

(continued)



3,5-Dichloro- Conmercially avail able COH6CL12F203
4- hydroxy- Yield = 74% benzoic acid 1H NVR (DMSO d6) 6
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s). 3-Chloro-4- Commercial lyy avail abl e COH7C1F203
hvdroxvy-—Yield = 85% bhenzoic-aci-d-1H NMR LDI\/R('ldG\ 6

4H3dBB<Y-f*3H COH10P339 (1H, t, J=72 QWH}OF”Q%O (1 H t,
metdyBbanzaig | Yield2= 9589 (2H, n). 4-Yiedd ex85%-
acidCommer ci a hH NN@R @Mﬁ)% 1@9041}1'7@1 0 Y- a!s}jz.%z é3H

85% benzo cg, ) §
(3H, s); h
M), 7. 57 g‘ ML 92700 ?I 56 o),
PCT/ 1 B200 R}Pﬁov?’lvv A I—I\Irlr {'\\L\L— ')ﬂQ

me -be ld—95%Y|eId—8%aC|d 1HN|\/R
ey B P ko B B 2 s (3h br )

2 e b S int e b i
.89 (1H J=8.8
acid rlrze)tf'sylfﬁ*r%zrr%a‘a%tgﬁ SRS B AT 3. oxo
p:fge (?gl[g {rile The product was obtained starting from
zL fz a] pyri di ne- 6- car boxyl ic acid nethyl ester

aCE P59 90" Ha AT RlaREPAGYY o) VL 286 [M-H]=184
LC Rt=0.23, 100% (3 min method)

1H-NMR: (dmso-d6): 4.72 (2H,s), 7.61-7.65 (2H, m), 7.70 (1H, m), 8.07
(1H, s), 9.40 (s, 1H).

S-Imidazo[1,2-a]pyridin-6-yl-1H-pyrazol-3-ylamine

The title compound was synthesized according to general procedure A2
starting from 3-imidazo[1,2-a]pyridin-6-yl-3-oxo-propionitrile

Yield: 84%

C10HO9NS Mass (calculated) [199]; (found) [M+1]= 200

LCMS, (5min method, RT=0.21 min,

NMR (1H, 400MHz, MeOH-d,) 3,34 (s, 2H), 5,90 (br s, 1H), 7,57 (s, 1H),
7,63 (br s, 1H), 7,86 (s, 1H), 8,73 (s, 1H)

Chlorocynnamonitrile synthesis (route Bl)

¢l
Ar/U\ 7 Ar/%
CN
POCIl; (2 eq with respect to the aryl/heteroaryl acetophenone) were added
dropwise to 4 molar equivalents of anhydrous DMF cooled down to 0°C, at such a
rate that the temperature did not exceed 10°C. 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



C1O0H7N30 Mass (cal cul ated) [185]; (found) [M-H+] =186
[MH =184 LC R=0.23, 100% (3 min nethod) 1H NWVR

W@ cooBo8™$e : 4.72 (2H,s), 7.61-7.65 (2H, m), 7.FOT/(B26H8/000090
m, 807 (1 H s), 940 (& 1 H).
5-1rni dazo[l 2- aprri dirn-6 -)yl-JH pyrazol - 3-yl arni ne

hydxo@gf?éplgfe hﬁldb% ggﬁ:j‘cg ¢ WSIe %cf' arat fll é'r?zefc:g acv%)srt%en%eated up to 50°C,
after Wié c da}g:% }n&l a%%g%gggd (% a4 Cuqa?f@%%ir lel onl b f ¢ ggmg)\ylamme
hydr O&M %%g Qéé% pgl(tgoﬁ‘\' g?ét:jlg&lchs §T696 gﬁlat %Q gﬁl%i;@];' never

exceegéfi 1]’bI}C The 1%aé 511 ?/g Er<§06u1§t§’l’ the tg%ffl%’t%l%ao(fipe krwsture

ocy nannoni synt esi s (rout

spontgl\!edp gélgfec(rga d ’c%""’tSIaCr g@g&cg OtOOmLZ e YHAJ rﬁd@ﬁ%ﬂ[‘l%he mixture

acet ophenone) were ad ropw

was &4 cYeQi QLS né}}{glre Ofir %n&o?lﬁ% dawnirt 8%r Rh.SO, and

suc rate t tenperature d not exceed 10C.

conceTm%%té%FﬁﬁdH?%H@% ;ﬁ%fs@ﬂé T\@escfda@g)roaﬁjge\gaéjﬁm\fo?%h@ﬂgxt step

e reaction was al to rea roomtenperature

Wlthoﬁhguﬁ@écﬂdlmayﬁﬁ then stirred for further 30' and then
of WO 2008/ 087529 PCT/ | B2008/ 000090 45

h)@%P?&)é; %‘Vﬂﬁomﬁﬁﬂwbﬁﬁbﬁk B\z?re added. The reaction
was t hen heated up to 50C ter which heating was

renoved and additional 4 eq. of hydroxyl am ne
hydr ochl ori de wer@ added portionwi se (at such a rate
that the tenperatlre never, exc&mﬁt{@ 120C). The
reaction was tHén Stirred untjl i“@nperature of the
m xture spontaneo&dy decr eaSed to 25C. Water (100
m) were then added and the mixture was extract
pha aplatiop| ofethiseghlorprpnuangemiile fiRas aumplémély |1e%ﬂ)ome¢bsolute
and concentrat ed under reduced pressure. The
EtOHCF u?(ﬂleof) Balgeine o npEateowerenad %@n%ﬁ]@fpmactlon 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
Et,0, allowing to recover the title compound which was generally used without
further purification.

5-(2-Trifluoromethyl-phenyl)-2H-pyrazol-3-vlamine

a) 3-Oxo-3-(2-trifluoromethyl-phenyl)-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 2-trifluoromethyl-benzoic acid methyl
ester (3.1 g, 14.0 mmol, 1.0 eq). The crude was precipitated from HCI to give the
title product as a yellow solid (2.8 g, yield: 94%).

C10H6F3NO

'"H-NMR (CD;0D): 4.90 (2H, br s); 7.52-7.86 (4H, m).

b) 5-(2-Trifluoromethyl-phenyl)-2H-pyrazol-3-ylamine

The product was prepared according to general procedure for aminopyrazole



- . . le
wi t hout further purification. Aryl arrrinopyrazo
synthesis )-oute B2) ClI ~mHN-NNHZ Ar Ar 1?¢I\ITYtBT200(18?000090

waoloaswseo of the chlorocynnanmonitrile (0.5 m’nﬁ (20
eq) in absolute EtOH 2 eq ofighydrazi ne nono %/I ra e
wer e added and the reaction was heated at reflux

8.( ' ' . | | to coal to
o Do 20 Kbl DEIRE gl e ABlCTHAUPMD) end
i i triturated wit
drrétdgg(geg? F%\?\nﬁﬁég;f’?g urggg)dég?bgﬁ’gyﬁ@re“con'pound whi ch was
: ' rification. 5-
?g?ﬁlﬂ%&fg?gfﬁem;r?gthenw)rE hglr—| B;r razol - 3- yI a_nai _rlae
a) 3‘(@?@53771@ﬂo‘liﬂhfab)g?fﬂf&)}ﬁ%yﬂ.%-.v%)%)%l ) popionitrile

The product was pré€pared ‘accordrng t he general

pr oa,édWﬁﬁ-b@ﬁzeﬂ@t’t};n@;@){}_g_zo%%,%pﬁ;é{;ﬁ%s (route Al) from

2-trifluoronethyl-benZoic a ester (3.1 g,

o] d, from
14. Dhempkodukt O veq) . &' yde ¥ nLegipi tate o for
HC1 tgmgi?/e t he tiptrllgﬁgr oduct ag a yeb?oﬁ/e@%la‘ dgPiesegure  fo

! . . ' A D). 4.90 (2H
L e L R

at PI0PEnihy critid mydaziohasdeyt REdd \Qﬁh-ﬁ@hfpérﬁp?’%etrd N he following step

repared according to general procedure
Witgwtf)@ptymapwtiﬁcm&m&gp iER2 Y gok3T/ | B2008/ 0_00090h 46 A
synthesis (route A2). The crude was purified t r_oulg
Si €blHhNQel uent: DCM and dried to give the title
product (0.6 g, 20%Yield). C1 OHBF3N3 5- ('2,

- Win6 Dinpiieriyd Heny DRy ezl 331y h@id 111 ze 5 a) 3-
?ZEMG g'ti i e?ﬂ];m, ?j p?}%enyl )?3- 0X0 ér opionitrile

1¢ product was prepared according to general procedure for aminopyrazole

synthesis (route A2). The crude was purified through Si column (eluent: DCM) and

washed with water, extracted and dried to give the title product (0.25 g, yield 10%)
Cl11HI3N3

'H-NMR (CD;0D): 2.09-2.23 (6H, m); 7.04-7.12 (2H, m); 7.18-7.26 (2H, m).
5-(2-Cl?loro-4-ﬂuoro-phenyU-2H—pyrazol—3-ylamine
a) 3-(2-Chloro-4-ﬂuoro-phenyl)-3-0x0-propz'om’ﬁ'ile
The product was prepared according to the general

procedure for

aminopyrazole 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%).

C9H5CIFNO
b) 5- .?—Chloro-4—]‘]uoro-plze;zy0-2H—pyrazol-3 -ylamine
The product was prepared according to general procedure for aminopyrazole

synthesis (route A2). The crude was dissolved in DCM, washed with sat NaHCO3,

extracted and dried to give the title product (0.12 g, yield 26%).
CO9H7CIFN3



The product was prepared according to the general
procedure for am nopyrazole synthesis (route Al),

WO edoBgisey t he m xture overni ght and then for PCTB2a68/000090
110C. The crude product wagyextracted with DCM and
used in the followng step wthout further

pug ?tﬁhﬁ’np%}%ﬂ@ F/?/-lé)ﬁg%b]in(?% Icilrlnlllrl:g TEZ% Srgﬁuct
\gqéﬁﬁyeqpﬁl )ﬁ A 97@9'219[) ﬁ%?ginc?%ﬂi??m% dur e for

razo nt hes e crude was

\F,J\Ali{) EXZC bva&ey I3 szo?pe}édaﬁlﬁj}_ ;Jeé,e[g}wmw and washed

tra |vethet|tle

R e %‘9655%21%%”(%%3&@ SN SR for

amm?;?;)rgg%lghé%)@gsog&l%v{&l from 0o yﬁilg |B|u17y1 th1o&)h)ene-2-carboxylic acid
meth?rl' dste Bl ®E01 4 ofhiel o @*ég?yh’)e G e rod%{c%ak %QtlJaEtrePlvﬁth DCM

product was pre€pare accord he genera

and lﬁé@‘ﬁ??ﬁ@' i%llfong L NRRYERZRH B J}W oh ((J’P Leiefd: )86f’/5)°m
T ﬁcﬁi 5 60,

2-chl oro-4-fl uodro-benzol c aci est
BCVHrHrijOg 0 eq). The crude product was extract ed
with DCM and used in the follow ng step w thout

f lbl)t_shgr rePHBM)Jl-Qﬁﬁdp%Bn-(Zoylﬂ"gi pWaebld:? 198%ine COHSCLENO
b) 5-(2-d zl 6i 0-4 fluorophenyl)-2H pyrazol -3-ylairiine

ThheProduet wiepreph it RerAaE 6 %leﬁ‘& al Brét@asfedfor ammo%razole
procedure for am nopyrazole  synthesis (route

synthesigdeomaA N FHOlcwert whs Rebhedvasinedatet bid %?écq{;‘l@é(‘%m@ give the

extracted and dried to give the title produc g,
title proghét (2624, yieRHCGAEN3 WO 2008/ 087529 PCT/ 1 B2008/ 000090
47 1H NMR (dnso-d6): 7.03-7.53 (4H, m.
5 J15HEMN3PBut vl -t hi opherr-2-vl)-2H pyrazol -3 yl arni ne
a) 3-(b-teat-Butyl-thiophen-2-);1)-3-0x0 propionitrile
Theagsr(odleatated{2pt ERéned) §eea'di=192t o the gener al
procedure for am nopyrazole synthesis (route Al) from
S1teRt =BUb§ mihhP4h@ Denid- mathlbdxyl i ¢ aci d
'H-NMR (dmso-d6): 1.26-1.29 (9H, m); 4.87 (2H, br s); 5.47 (1H, br s);
6.66-6.79 (1H, m); 6.97-7.02 (1H, m)
5-(3-Chloro-2-methyl-phenyl)-2H-pyrazol-3-ylamine
a) 2-Ethyl-benzoic acid methyl ester
2-Ethyl-benzoic acid (3.0 g, 17.6 mmol) was dissolved in MeOH (20 mL) and
sulfuric acid (1mL) 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 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.
C9HOCl02
'H-NMR (dmso-d6): 2.48 (3H, br s); 3.82 (3H, s); 7.31 (1H, t, J=7.6 Hz);

7.63-7.67 (2H, m).



nmet hyl ester (3.0 g, 15.0 mmol, 1.0 eq). The crude
product was extracted with DCM and used in the
wo odoBosIsay step without further purification (RCTIBR08/000090
yield: 86%. C 11 H13NOS hjs
5-(5-tent-Butyl -thiophen-2-yl)-2H pyra.ol -3 ,vlarni ne
T o) \ 8 ccordi .0..gener al
@?32{36}7‘@ o BBl E ﬁe@gd?éﬁ%éjglﬁ)?%m}zﬁ iR

procedure tTor am nopyr esi's (route A2). The
Cryde hed W ' echpit t i
RE° PRONER] et ThEtorRlfE PP WBhER (fletre for
i e 224 ¢ 1 M- 5202 Rt =
o e S b i it 0] P R (OB e ot sty
- , 11 X - AL ! N
ester é&%%, é6%%gmgr?(h|i_ll 0;%(1) "gl.lggr}%i.%gyio?lgcti\%as n}?ﬁ egﬁnt(a@e"d fotfn Whter and
i Yo i 43¢ Wi LS. a)
v BT RERIR T8 AR aiRURSTL e Yigrming. o),
(810mCciyo 6 Mol ) was dissolved in MeCH (20 nL) and
sul furic acid (1nm) was added. The mi xture was
r efilnaxed (@M86 eI D 3 1af rer by ;Ch s he S ¥et 2yar$36 (2H, m);
evapor at ed undef reduced pressure; tRe crude was
7.54-gi79goHyed. in DCM and washed wi th saturated Na2CG3 to
basic pH" The organic phase was dried and evaporated

URHSI3IERIYERD-RERSEPREy ADH- ez DYUGHINE3. 1 g, yield
9699 was used w thout further purification. COHIC102

1 i DM b8 P paik d 48 c §i8h e B oSneralBpi®ed @k, fod hinifomtazol
[ B etTaonabpaidd ol B elicralpiledilcl fof hinilotazole

synth&Gd (1828 A3 0TB6 Wudet Brdiuct was purified through SiO; column (20 g)
3- (3- Chl or o- 2- net hyl phenyl ) - 3-oxo-propionitrile The

with gradthn telwiden foapated Biaras db MO -MeOIYE80(IThe title product
procedure for am nopyrazole synthesis (route Al) from

(1.3 g3vyietd 60%0) Avaedbtyineienzoi ¢ acid nmethyl ester (3.1 g,
16.8 mol, 1.0 eq). The crude product was precipitated
f eanotMaCéN3and used in the followi ng step w thout
further purification (2.4 g, yield: 74%.
Mass (calculated) [207]; (found) [M+H"] =208.
LC Rt = 1.96 min, 85% (10 min method)
'"H-NMR (CDCl;): 2.41 (3H, s); 5.74 (1H, s); 7.16 (1H, t, J=8.0 Hz);
7.20-7.26 (1H, m); 7.38-7.40 (1H, m).
5-(2-Ethyl-phenyl)-2H-pyrazol-3-yl-amine
a) 2-Ethyl-benzoic acid methyl ester
2-Ethyl-benzoic acid (3.0 g, 20.0 mmol) was dissolved in MeOH (20 mL) and
catalytic quantity of sulfuric acid (ImL) 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 Na,COj3 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

C10H1202
'H-NMR (dmso-d6): 1.12 (3H, t, J=7.2 Hz); 2.86 (2H, q, J=7.2 Hz); 3.81 (3H,



C10H8CINO 'H NMR (dnso-d6): 2.31 (3H, br s); 4.64
(2H, br s); 7.27-7.36 (2H, m; 7.54-7.77 (1H, m. c)
WG 2(080€15Dr 0- 2- i nzet hyl - ) henyl ) - 2H pyr azol - 3- pCHIB0082000090
The product was prepared acgording to genera
procedure for am nopyrazole synthesis (route A2). The

o TS ARaSE 4Gk 7R T REOH By TooR R %Hc@“l? CE'E Ohc- NocH”
obt)g'? r(égm’cﬁt @ﬁfi@&?f@%%s@#’é’g 21t gd) ?%@7] Wa?f ound)
[ Mﬂ'@'] p?CDClS) Qzﬁﬁpa %c}_lggc%&@lggsﬁ t&? %ﬁ%r 1;21%?% re for
amlrio'peq]az%lep *_Kt)lﬁ 3 Al ?Xlé@r&ﬂ"ﬁ {%ﬂl bgng’(ﬁc ac{]'cp rr§eh'f§rl ésf@r 2.9 g,

Et hy -2Hp)yrazol
17. 6(3n5bhyi OQS{B‘Z?E@m%'eqng@JJ?Xf!’asee%Faﬁt% \ﬁtﬂ%@%é@@?/@ll@\g'ﬁl and

mmol ) was di ssol ved i n

usedqﬁttaé Yol SwRigand wth@tn AiMHed busifiRe6n (A wméalasmdged-

he m xture was refluxed overnight, after that t
sot\yenqlw@s evapor at ed under reduced pressure; the
crude was dissolved in DCM and washed wi th saturated

NaPGQEMIO (dasd-a6pH. 1 (- el SomgR M S 2. m@a{f c}A@wder@yi 426014, s);

evapor at ed under reduced pressure, he product

7.23{259 (3H, M) el d3- 78@8/%1}\4@@) used wit hout furt her
purlflcatlon C10H H NMR (dnso-d6): 1.12 (3H, t,

J=d). 2 (ME)hyl2 18y () 2 -pihr asbt-B8-1-dke e 3. 81 (3H, WO
2008/ 087529 "PCT/ [ B2008/ 000090 49 s); 7.27-7.34 (2H,

M The' pédatuct S (pkbpardd acdorddrg/to/eneldd, prodedur® for aminopyrazole
3- (2- Et hyl phenyl )-3-0xo propionitrile The product was

synthprsépaoeatt AC.0THe Rendeopioldectgeae pakifirdodeshpheSf®Y column (20 g)
am nopyrazol e synthesis (route Al) from
withZredieyt ehenofromatd@o O teBt@Ac{MeOHY80:207 The rithd product
1.0 eq). The crude product was extracted with DCM as a
(1.2 geyiebiv @ffo)) vaasdbtained
CIl1HI13N3
Mass (calculated) [187]; (found) [M+H"] =188.
LC Rt = 1.58 min, 90% (10 min method)
'H-NMR (CDCl3): 1.15 (3H, t, I=7.6 Hz); 2.71 (2H, q, J=7.6 Hz); 5.72 (1H,
s); 7.20-7.26 (1H, m); 7.29-7.35 (3H, m).
5-(4-Methoxy-phenyl)-4-methyl-2H-pyrazol-3-ylamine
a) 3-(4-Methoxy-phenyl)-2-methyl-3-oxo-propionitrile
The product was prepared according to the general procedure for
aminopyrazole synthesis (route A1) 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 mL,
84.9 mmol, 4.7 eq). The crude was purified through Si-column (eluent exane/ethyl
acetate) to give 2.1 g of title product (yield: 62%).
C11H11NO2

b) 5-(4-Methoxy-phenyl)-4-methyl-2H-pyrazol-3-ylamine



used in the follow ng step wthout further
purification (2.8 g, yield: 92% . Cl11HIINO 1H NWR
W@ coosos™$e9 : 1.10-1.18 (3H, m); 2.78 (2H, q, J=FCRIB1p)8/000090
4.67 (1H, s); 7.23-7.53 (3B, in); 7.73-7.78 (1H, m.
c) 5-(2-Ethyl phenyl)-2H pyrazol -3 yl-am ne The product

DS OIS, LA BTG o PURLF U ppppypc
o P OB U0 S5 A e B,
the (FLERALS Qi & Z5) BTEH ™ Bl Ray PR IR SRR o

1. 681 §n380% (10 min method) |H NVR (CDCL3): 1.15
3, 't, J=7.6 Hz); 2.71 (2H, q, J=7.6 Hz); 5.72 (1H,

. 3p= , . 5-(4-Met hox
R T R ki A A T e PR g
3-(é-et hoayRneMb) 3120 dtd &ldida)3- oxo propionitrile The

product was prepared according to the genera

prggedure(¢OC1;) amoopy, a3 ok &4sy, has b6l 6 08t @ AR f7.9107 .39
4- et hoxyE benzBC))i ¢ acid ?rsét hyl (gg?g? (3.0 rrL( i8.0

eHmpl, 1.0 eq), NaH (1.4 g, 36.0 mmol, 2.0 eq) and
propionitrile (6.1 nm, 84.9 mmol, 4.7 eq). The crude

wag- \geth £ 5 -t 0@ e by - S d I 2 HEN e P8 [- B RINGRh et hy|
acet at e% tg gi%fcre 2.1 gj 01? t?%e%}oduct %Qyi el d: 629% .

Cl@mmgvl-.b-)oxg’:.?(-64'-Niﬁ&@@%%@@ﬁgﬂe)?ylfkp?'b' Rinlvylle
2H pyr azol - 3-yl ayni ne WD 2008/ 087529 PCT/ | B2008/ 000090

SO0THé epprdadtictvavaprdpaer &ctoddifgr db Nghd Og@eNEr dprocedure for
procedure for am nopyrazole synthesis (route A2). The
amimopychzopr eghubiksiva@oues Agy fabih4haigiuorovatdrl-aegzods iatd methyl

and the title product (1.8 g, yield 80% was used
este3thgutt 4fuminfdy 1 gued)f iNaA (DO g, QO1HLBNB]) M) and propionitrile
(cal cul ated) [203]; (found) [MH+] =204.
(4.9 mL, 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%).
C11HS8F3NO
b) 4-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-ylamine
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 (2.8 g, yield 84%) was used without further purification
Cl11H10F3N3
Mass (calculated) [241]; (found) [M+H"] =242,
LC Rt = 2.34 min, 92% (10 min method)
'H-NMR (CDCls): 2.05 (3H, s); 7.56 (2H, d, J=8.4 Hz); 7.64 (2H, d, ]=8.4
Hz).
5-(4-Cyclopropvimethoxy-2-methyl-phenyl)-2H-pyrazol-3-ylamine

a) 4-Hydroxy-2-methyl-benzoic acid methyl ester

4-Hydroxy-2-methyl-benzoic acid (4.8 g, 32.0 mmol) was dissolved in MeOH



LCR =1.34 min, 91% (10 m n nethod) 'H NMR (CDC13):

2.03 (3H, s); 3.84 (3H, s); 6.96-6.98 (2H, m;
wQ283087539 (2H, m). PCT/IB2008/000090
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| agdpr760Ihe product was prepared according to genera
procedure for am nopyrazole synthesis (route A2). The
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(1H, W) hgult() (1(‘ 191, sher purification C 1HIOF3N3 Mass
(calcul ated) [241]; (found) [MrH+] =242. LC Rt = 2.34

mlﬂ 4- @2}3/90@;[6}0\%2@11{5%}/m91)ﬁhyﬂ‘b%z&@@@1?1):#1))28957 (3H, s);
7 56 (2H d, 4 (2H, d, Hz) .

gyoprnmnblnwu@wxcla xﬁ@th[vl yét&h@zmgl )s 2himol, 1.0 eq) was
pyr azol - ylam ne a) 4-Hydroxy-2-nethyl-benzoic acid

dissol et iy hetshe(14 ﬁrLHyweam & pES yhnlgNB 3 éqasdKeE08 (9.66 g,
32.0 nmol ) was dissolved in MeOH WO 2008/ 087529

12.0 BGho61, BRORY) AREO0deddd (KO nitkur&mchs il Bddydti 1@ ol i peir¥ture for
of sulfuric acid (1 m) was added. The m xture was

20 niief (BeoatbnoatByindy@hdprophie (0.98imgh, §Aemsally o/t eq¥asas added, and
evapor at ed under reduced pressure; the crude was

the miixswel wed rdfruxiadMoardddaas M@ sl véntsas L cedcea trbdGiRicr aeduced
basic pH  The organi c phase was dried and evapor at ed
pressung eXa@HdLCe dvapraekisd) and drderubie wasadtiatted(Wwith CMyaed dried.
959 was used without further purification.
0.42 g of title product (yield 32%) were recovered and used without further
purification.
C13H1603
'H-NMR (CDCl3): 0.23-0.34 (2H, m); 0.52-0.64 (2H, m); 1.15-1.24 (1H, m);
2.52 (3H, s); 3.75 (2H, d, J=7.2 Hz); 3.77 (3H, s); 6.64-6.66 (1H, m); 7.83-7.85 (2H,
m).
¢) 3-(4-Cyclopropylmethoxy-2-methyl-phenyl)-3-oxo-propionitrile
The product was prepared according to the general procedure for
aminopyrazole synthesis from 4-cyclopropylmethoxy-2-methyl-benzoic acid methyl
ester (route Albis). 0.54 g of the title product was extracted from water and dried
(vield 69%) and used directly for the next step.
Cl14H15NO2

d) 5-(4-Cyclopropylmethoxy-2-methyl-phenyl)-2H-pyrazol-3-ylamine



C9H1003 'H NWR (dnso-d6): 2.43 (3H, s); 3.72 (3H, s);
6.62-6.64 (2H, m; 7.71-7.73 (1 H m; 10.10 (1 H

W@ 20081037529 Cvcl opropvl i 7met hoxy- 2- net hyl - benzoi BCEHTB2d08/000090
met hyl ester 4-Hydroxy-2-ggthyl-benzoic acid nethyl
ester (1.0 g, 6.0 nmol, 1.0 eq) was dissolved in

chﬁ&gpr(ofl g%w%‘s‘{)irepg?%i %c%@ﬁ}ging’t@sg'gg?%:r%cegageeg&) al?l%gyrazole
synitEeso fBRst gl SOEIcoto Bl ov B fed drangly Sith g with
A T T B550 O e Bpg on

%ﬁﬂaﬂ was. added, and the crude was extracted with
® 8 “42 g of title product (yield 329%

éﬁ@%ﬁ%ﬁ@ﬁ’y@ﬁﬂ@”?c&ig) M 25 0 54 (5H M 0 520 64
(Z‘H N‘J})I% @?&)@) 2@2?%6 QH éx? %4 @g&( iﬁi %)75 {2hhasg (18,

<) n
m); 2 3%?1&?‘ gé%logy}f[r%])Tet?%)I(-If),ZS 67 (1H.5); 6.74-6.80 (2H, m): 7.25 (1K,

d. J=BReizy! ) - 3- oxopopiontitrile The product was prepared
’ accordlng to the general procedure for am nopyrazole

Sy %?z'l f4 9U&l%pP&’ﬁ'l;ﬁPﬂzQP;yA:ngﬁ?}lé)éf-é;z%B)3?-'v7cﬁﬁﬂz%°' ¢

acl ester route etitle
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and use for the next step.

d)3. @h cﬂo@ﬁ#&%&?ﬁ% 19@&%’1@ n?e‘tl@téw& the Ty b)mgﬂdl 1.0 eq) was
pyrazol - 3-yl ant i ne WD 2008/ 529 'B2008/ 000090

dissoPredThEatOICt4 WA, Na?@@ré@dg a@@Q’ﬁﬁio‘l‘gO tSOecged?ﬁlr %Cm _IU .66 g,
procedure for am nopyrazole synthesis (route

12.0 edHéle 200 e r%léﬂ@édwad thehitREOUal sBirldd e&qloememd;elaatme for
gradient élution from 100% Et OAc to Et OAc- MeOH 9

20 1%?4 1b¥ﬂo@‘neﬂhﬂd¢ﬁﬂo;{139ﬁw (W53 YhE! §.436%01Ved apt whiadded, and
the mixture was 1eﬂuxed 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.

C12H13Cl03

'H-NMR (dmso-d6): 0.33-0.37 (2H, m); 0.55-0.60 (2H, 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); 7.85-7.91 (2H, m).

b) 3-(3-Chloro-4-cyclopropvimethoxy-phenyl)-3-oxo-propionitrile

The product was prepared according to the general procedure from 3-Chloro-
4-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.

C13H12CINO2

3-(3-Chloro-4-cyclopropylimethoxy-phenyl)-2H-pyrazol-3-ylamine



"H NVR (CD3OD): 0.29-0.36 (2H, nm); 0.54-0.63 (2H, m;

1.18-1.28 (1H, m; 2.33 (3H, s); 3.81 (2H, d, J=7.2
woi2008/08758% (1H,s); 6.74-6.80 (2H, m; 7.25 (1HPCT/tB2008/000090

J=8.8 Hz). 5-(3-Chloro-4-cyggl opi opvl nt et hoxy

phenyl ) -2H pyrrazol - 3-vlam ne Q)

B B S By e R e B ST F b opyrozole
o, T Gy D S S 0 en
ctuti§8 APl oy o MER ERERIMO: L 13t 8 Y6 e product
Qdd&ggggﬁgggﬁ%éﬁﬁgglopropane (0.53 m., 5.4 nmol, 0.9 eq)

the m xture was refluxed for 2 days.

T s concentrated under reduced pressure,
oo HERRSS

was added, and the crude was extracted with
wen Sl BT (B R A ter” Dl cati on
0. 5573 60 (A oy GRS HBlhod), > 3T 180 (B o)
7 oML D, 0265050 (BRearhr R o B Ry o118 (1,

m); £ HP@Gﬁé@% ?%PPSS.@#RRHPW@M-B!@ g@? &)éﬁ/f%??rsmfm m).

prepared acc ng to the’general prdce

3- £k -@?/@Z‘ opfto )l QJegnng?p%b%&%%ye?/%ﬁ— %!n%]r) —Z‘ﬁdl -%%)f%@% Lylamine

ester (route "Al bis): of t [ oduct “was

e?‘&)rﬁﬁ,f}cﬁ@x}fﬁmﬂ%@f}zeﬂﬂg-qu’oi(?Wc?{l’ Fefh] Breand used
directly for the next “step. C13H12CI NO2 e)

5'4—§yﬂﬂ)&gf@t1‘ﬂﬂ@d’1@h@ﬁ)ﬂp&@n&ﬁﬁt 238%%.0 ¢, 24.0 mmol) was dissolved
phenyl ) - 2Hpyr azol - 3-yl a7n7i ne WO 200%/ 087529

in MEGH {W&Q@la(ﬂ@o@@ﬁaly?i% cﬁﬁﬁti?‘ e yEltuMBacil RRA6&ELd. The mixture
u

according to general procedure for am nopyrazole

was SIS bSeilnli ght! FR2) whitReter Sel@ et Qe CévapadsatBdlniddief deduced
t hrough Si 02 colum (gradient elution from 100% Et CAc

pressuge; EhO8grdeidt 835dI0Ed id BIC MO whdiR dtwitth €atRFAEWBlaHCOs, The
(yield 67% were obtai ned. CL3H14C1N3O

organic phase was dried and evaporated under reduced pressure, and the product was
used without further purification.

CO9H7F303

b) 4-Cyclopropylmethoxy-2-trifluoromethyl-benzoic acid methyl ester

4-hydroxy-2-trifluoromethyl-benzoic acid methyl ester (1.1 g, 4.8 mmol, 1.0
eq) was dissolved in acetone (14 mL), 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 mmeol, 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.

C13H13F303

c)3-(4-Cyclopropylmethoxy-2-trifluoromethyl-phenyl)-3-oxo-propionitrile



Mass (cal cul ated) [263]; (found) [MrH+] =264. LC R =
2.51 min, 90% (10 m n nethod) 1H NVMR (CD30D)

wWQ208/087529 (2H, m; 0.52-0.55 (2H, m; 1.10-1.AST/(E26H8/000090
in); 3. 81 (2H, d, J=6.8 Hxy4;, 5.74 (IH s); 6.95-6.99
(1 H, ;724730(2Hn)

phe% ﬁ?{&ﬁ;& pyr r%g%lxzeée&cggf(cg n% 14 %1'1(; %’W& 91%%%&&1&/ re (route Albis).
The Iﬁlxlfllyl% R4 a%dltffe'df\!vﬂﬂ r}%qu{&ﬁ%&%ﬁ%n&ghﬁw élge g@%em@ed %}Hq{ried

trifluorone enzo
h) ( i
to e ERt t“ﬁ%?*@ﬁl ragt o §W> i i %ﬁ%ﬁdﬁ?ﬁﬁﬁ g et
step. refluxed over ni ght, after whi ch the sol vent was
evapor ated under reduced pressure; the crude was
dicga@lvedniogpr DCM and washed with saturated NaHCO3. The
organi ¢ phase was dried and evaporated under reduced

LSRGy Lmptaghal s 1 W thout i

41 QvRt e@rmmlmm@gva%nhrmétwg{ onet hyl - benzoic acid
nmet hyl ester 4-hydroxy-2-trifluoronethyl -benzoic acid

ey hyk- &l &sr of)jklniletﬁoxélai zymwomélmp/ k’é@W@H w&&aizvewamme

in acetone (14 .5 eq) and 4 g,

2TBe @AddWR veas }ﬁegaedmdoﬁdh@g o ¥énrel m@e@ﬁrlerfbﬁdmaﬁopyrazole
roomtenperature for 30 mn.

synthéd3s orsateany.| Picyahop perhiie wad phiifiekd, thAbughrsiol, ,colurfn €égkdient
was added, and the mxture was refluxed for 2 days.

elutiohhfeoBOE thehtA cuase-¢ pelo exdeal :¢ o UReT AcedusdeOJarEssr 650 mg
NaOH 10% was added, and it was extracted with DCM and

of thedtiflegrodlbe(stielll 2% pwertusitaintd21 g, yield 92% was
recovered and used without further purification.
CC3IHH3IBBORI30
c) 3- (4- Cycl opropyl t mt et hoxy-?-trifl uoroi net hyl
p Measy I($alBulated) 2D Givuhd) [M+W5] 2008/ 087529
- PCT/ 1 B2008/ 000090 54 The product was prepared
atCoR tiFRy78 min,hD%gébemndh metboddure (route Al bis). The
m xture was acidified with HCL 1M and the organic
thsIéMsl%p@D@ﬂﬁd 032rd. 44 (34, m)t @ 64i062 28, m)pl .22k 37 i(1 Hem);
ﬁroduct (yield 949% which was used directly for the
3.80-n8Rt(2Hstre)y. 5. A4 HI2FBNOR4-7.07 (1H, m); 7.24-7.26 (1H, m); 7.38-7.40
(1H, m)
5-(4-Cyclopropylmethoxy-2, 3-difluoro-phenyl)-2H-pyrazol-3-ylamine
a) 4-hydroxy-2,3-difluoro-benzoic acid methyl ester
4-hydroxy-2,3-difluoro-benzoic acid (2.0 g, 11.5 mmol) was dissolved in
MeOH (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 DCM and washed with saturated NaHCQ3. The organic phase
was dried and evaporated under reduced pressure, and the product was used without
further purification.
C8H6F203

b) 4-Cyclopropvimethoxy-2, 3-difluoro-benzoic acid methyl ester



Mass (cal cul ated) [283]; (found) [ MtHt] =284 LC Rt =
3.86 mn, 98% (10 m n nethod) d)

W®2{0848139x | opr op) , | met hoxy-2-trifl uorontethyl PCT/IB2008/000090
phenyl ) - 2H pvrazol - 3-yl ar mgisne The product was
prepared according to general procedure for

et TROEDRY iR Re s B U s BT o AL BieERE T <0
was JABLEE G, PGSR0 S T ReERY (g0 e were
wddefl Fid Heeoi 58, Vo' Ay (e Lol Py far 20 gmin
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reﬂuﬁ(%g:’fofrng d%sgg'h%]s?éveﬁ% 1“’% Qcﬁ}'c%118'Zte£1%demr'edlzce%l"’ﬁl%ss%@e, NaOH
10%5&/452]5@59' SRS ARYM O&EAR V\z,'vi%h Dl L8584, The title product (0.97 g,
ph ?ﬂ 4-Cﬁyé| %

enyl’) - 2Hpyr azol -3-yllamne a OXV-
yield3s 455 biQ ﬁ'@écp)%ﬂﬁ?%rfd Al ARSI ur B e Biujfjcation.

4- hydr oxy- 2, 3-di fl uor o- benzoi c aci (2.0 g, 11.5 mol)
wag 1 eiysspr@ed in MeOH (20 nl) and catalytic quantity
of sulfuric acid was added. The m xture was refluxed
OVEr Nic@lttye @b BFInfe Wiyl RS -GG NBBIp NORST) ENBRALAS S O AR Eer
reduced pressure; the” crudé was dissolved 1n"DCM and
Veshe groMuch vty gdred abediek: toThR Qneaifo &
dri ed and evaporated under reduced pressure, an

The BiRAWE twavazidisied Witk Preut] MfanatiRelorPatit bhesat §ePArated and dried,
C8H6F203 b) 4-Cycl oprropyl net hoxy- 2,

to gide @19 Hayfahbeneohedas §idletvh) aidr wiOugl0S&RKERY the next
PCT/ 1 B2008/ 000090 55 4- Hydroxy-2, 3-di fl uoro-benzoic
step.acid nethyl ester (0.9 g, 4.8 nmol, 1.0 eq) was
di ssolved in acetone (14 nL), Nal (0.5 eq) and K2CO3
(1ICOBHYIFAN02eq) were added and the m xture was
stirred at roomtenperature for 30 mn
( Brlaso(etdwhtedy [350py @pamnd [(0+K2] £252.0. 9 eq) was added,
and the m xture was refluxed for 2 days. The sol vent
walsC trve 8 ri3rrafre & 26 e mi:e ehecleet)pr essure, NaCOH

éro‘&?@ Albis).
t he

d) 5-(4-Cyclopropylmethoxy-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 SiO; column (gradient
elution from EtOAc-cycloexane 1:1 to EtOAc:MeOH 90:10). 810 mg of the title
product (yield 97%) were obtained.

C13HI13F2N30

Mass (calculated) [265]; (found) [M+H'] =266.

LC Rt = 2.59 min, 75% (10 min method)

'H-NMR (CDCls): 032-0.47 (2H, m); 0.64-0.75 (2H, m); 1.19-1.38 (1H, m);
3.67-4.15 (4H, m); 5.95 (1H, s); 6.74-6.88 (1H, m); 7.17-7.26 (1H, m);

5-(3,5-Dichloro-4-cyclopropylmethoxy-phenvl)-2H-pyrazol-3ylamine

a) 3,5-Dichloro-4-Cvclopropylmethoxy-benzoic acid methyl ester



10% was added, and it was extracted with DCM and
dried. The title product (0.97 g, vyield 84% was

wo ewswgrsed and used wi thout further purificatiBCT/IB2008/000090
Cl12H12F203 <c) 3-(4-Cvcl oprsgpyi rnet hoxy--2,3-difluoro
phenyl)-3-oxo -P7-OP ion itrile The product was

pfggg;w%lggg B ”%web%\ﬁaé‘l%a%ﬁﬁiﬁﬁgd e R %g‘ﬁaﬂtgwa 1.0 eq)
was 8f859ﬁ53a15'§%8 Oﬁio R -585% iﬂﬁ#%@ Hgaob dndl, 20
eq) 'C;egbd}é 0;; Fagnlqnx ul(ef &Sf%g%”tlﬁﬁh—ﬁ] Io%ztzempfé\(a e for3 3gsm1n

. d
(Blogqo?lzletgglg C’X&%}r g)’Byrrenﬁ o%(nyL’)24 131‘r8n? uorgoe%)h was. ?dded and the
mixt@fE War arze?l x%dy%o‘?rﬁ” %fsTbI%epgoqg t\x)@fgsc&{cgff@gt%g unde1 reduced

accor 0 genera procedure or am nop

presﬁﬁ’@t 5‘?1—%1 %Qb&s‘i‘adﬁ%b an S vx‘/:arsl'{e(;c?r {e(a?xgﬁfl f‘jr(kglﬁln aﬂfﬂr Jlrfléc? dfhe title

col um {gradi

prod {0 t¥ ?19@@3&3%%&% r&%vgf d'\{?sgd \gﬁ%cglggfﬁggglopﬂgﬁ%tion.

pro were o

Mg 203 Mass (cal cul ated) [265]; (found) [MrH+]
g IQIII:LC Rt3: 2.59 mn, 75% (10 m n nmethod) ' H NMR

g% 53%3)9%%04}00 470)))%?331 o%y%reﬂ%x@i}ﬂ@n}%i—g% 65@;9101711‘1 ile S)

6. Tte Brodfict dvakh d addoréingtol theltben@al pRoéed te Alb
-D%gr org ivacypég%aﬁsogy Orge%lgggxy Srﬁéeeﬁly 3 -pglqlpyrué\ezc()lo}lfyl jbis).

The Hhﬁﬁue @v)as%cuﬁnai‘%&hﬂpfl@l“ll\@é‘ﬁh‘mé%ﬁ’ H@EBQ@%YS SR Gnd dried,
acid nethyl ester WO 2008/ 087529 /I 2008/ 000090 56

to g13e R3] gmeh@'tﬂl'egWéﬂﬁw(yp&ﬂ%% RElIcH WhhubeLsh&dtiy forGhe next
4.5 mol , e was di ssolved in acetone (14

Stepm_) Nal (0.5 eq) and K2CB (0.98 g, 9.0 mml, 2.0
eq) were added ad the m xture was stirred at room

tegpsatorevIoer 30 mn. (Brononet hyl)cycl opropane
(0.39 nm,, 4.1 innol, 0.9 eq) was added, and the

M Mak @avasate ey [mwfs@ma)gws] —Fr sol vent was
concentrated under reduce

LC Rt = 4.06 min, 99% (10 min method)

c) 5-(3,5-Dichloro-4-cyclopropyimethoxy-phenyl)-2H-pyrazol-3yvlamine

The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through SiO; column (gradient
elution from EtOAc-cycloexane 1:1 to Ethyl Acetate:MeOH 90:10). 750 mg of the
title product (yield 79%) were obtained.

C13H13CI2N30

Mass (calculated) [297]; (found) [M+H"] =298.

LC Rt =3.23 min, 93% (10 min method)

'H-NMR (CDCl3): 023-0.46 (2H, m); 0.64-0.74 (2H, m); 1.30-1.48 (1H, m):
3.60-4.04 (4H, m); 5.86 (1H, s); 7.48 (2H, s)

3-(4-Cyclopropylmethoxy-3-methoxy-phenyl)-2H-pyrazol-3-yviamine

a) 4-Cyclopropylmethoxy-3-methoxy-benzoic acid methyl ester



pressure, NaOH 10% was added, and it was extracted
with DCM and dried. The title product (0.98 g, yield
wQ@ 20dp/08%829 r ecover ed and used wi t hout further PCT/IB2008/000090
purification. Cl12H12C12035%)
3(3, 5-Di chl oro-4-cycl opr opyl met hoxy

ac;fg?%#oag-?gwf oS Bishap E‘Iﬁlflo‘&l&gﬁ’#pr R Gl PR Thg <o
was Hﬁgélgleg eIBaarcg d 1f4I glglr)m@&tf ( ¢ 3 gg_ggtl&g(fjp nieﬁ eq) were
e R0, S S0, A 5 i
(Broﬁlt)gﬁ?lg%l)c[g % n%s&) 53 %5&).9&_&:@ Q}Fasma@de rrétd(ht’olh(% leQture was

opropy’
refluRRERY 3- dal§|s pi‘ﬁéégiveﬁy I\Aaa'g]d?) CJIIPE? B4 QYEL ré(lﬁ&e@ (ﬂ?@&%ﬁ?ed NaOH

accordi ng-to genera proce ure or am nop

10% SVt Qﬁiél Sarldl 1P Wa§ R teghﬁlﬂ? D‘&\q 'Eicbgi%‘fit, ?*P@%tl%%mﬁh@cch.zl g,

thro 'SI02 col um gra I ent utlon ro

ywld@ﬁ%@%wﬁ%ﬁ!c‘é@éﬁ@%na u]sea%lﬁ'%ﬁ)( Ip xgﬁggt%rﬁi%gﬁ' 90:10). 750

title product (yie wer e obt ai ned.
C@m@g@mo Mass (cal cul ated) [297]; (f ound) [ MHH+]
=298. LC R =3.23 min, 93% (10 m n nethod) 'H NWR

( @2@](3-)%/0@ ’ﬁgylﬁ@tﬁ@ﬁhmwﬂﬁxﬁ 17977)714 ﬂ@)@?ﬁ-pf@é}l()ﬂm ile
7. Ak 1%'duct59va§pféba@@h@&ﬁ@1%|tBBchQ%)éMel%i ﬁ%&@ﬁb’e (route x’,lelS)

phenyl ) - 2H pyrazol - 3-yl am ne

The #iXMEd ARS QB fi REHMOM CB INPTaH&’)EP{e eaRand ph@@ls@pmtémyénd dried,
ester WD 2008/ 087529 PCT/ | B2008/ 000090

to g1\46 Inmr 0%y tige ﬂ'ﬂé @@Mudﬂ%??e@d 0980 | iR tvis! u&ﬁtcﬁfecﬂgf f8r She next
.5 mol, 1.0 eq) was dissolved in acetone (14 nl),

step. NaI (0.5 eq) and K2ZCXB (1.0 g, 2.0 eq) were added and
the m xture was stirred at roomtenperature for 30
mMaL4H1{BMOronmet hyl ) cycl opropane (0.53 ni, 0.9 eq) was
added, and the m xture was refluxed for 2 days. The
s dlgsnicalvaiated[eefl; (asad) UNtiad |r-eddgced pressure, NaCH
LC Rt = 3.03 min, 100% (10 min method)
¢) 5-(4-Cyclopropyimethoxy-3-methoxy-phenyl)-2H-pyrazol-3-ylamine
The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through SiO; column (gradient
elution from EtOAc-cycloexane 1:1 to Ethyl Acetate:MeOH 90:10). 220 mg of the
title product (yield 50%) were obtained.
C14H17N302
Mass (calculated) [259]; (found) [M+H"] =260.
LC Rt = 1.86 min, 93% (10 min method)
'H-NMR (CDCls): 027-0.43 (2H, m); 0.56-0.72 (2H, m); 1.23-1.40 (1H, m);
348 (2H, m); 3.87 (3H, s); 3.98 (2H, br s); 5.82 (1H, s); 6.85-6.89 (1H, m); 7.05-
7.10 (2H, m);

3-Amino-5-(3-fluoro-phenyl)-pyrazole-1-carboxylic acid tert-butyl ester



10% was added, and it was extracted with DCM and
dried. The title product (1.21 g, vyield 93% was
wo ewswgrsed and used wi thout further purificatiBCT/IB2008/000090
C13H1604 b) 3(4-C-cl opropggrrtethoxy--3-nethoxy
phenyl) 3-0xo0 propionitrile The product was prepared
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esi s (rout e pro

°l>’st@%%§g%§*§%e’&1§§e“¥°i(ﬂf BRFRSte miBay 2%%%0 10). 220
k@ﬁ% k/hl e product (y| el d 50% wer e obt ai ned.
C14 I:} ss (cal cul ated) [259]; (found) [I\/HrH-Ir]
=2 6 %
eONNMER! C% so7 d%% 5T, 9 3. @é%&ﬁ B "g%ho , & HVR 16-7.21

(CDC13): 027-0.43 (2H m; 3 98
(1H, 1=n2)23 4- 437((1*3 rrg?g 50371%4(@ éﬁ? 7.5 %Ofﬁﬁ ). 7. 05-

7 31917(1%5]-5 H—»olv@—pﬁﬂi"@% 5 c{cz;;bcﬂy?z{cq{c‘?d F@??'B)’tg/)l epbéf azol e- |
-carboxylic acid tent-butyl éster WO 2008/ 087529

P@Mn%%@%fo%gﬁi%raziﬁe 0.5 g, 2.89 mmol 1 0 eg) and I\OH 4.5 M (5.1
3- Ami no- 5- ( 3- f'l uor o- phenyl -pyrazol e .

mL, M%0] , mid, &%) e'l\j)dwgg"dlékoﬁlew 71010V @56n{]ﬂ0|and8]ﬁq}1t -butyl
were di ssolved iTn DCM (200 nlL), and di-tert-butyl

dicar@ba@eored g £.6.mndl, BQ.-4Y) VW@J addedl tiROhiv@se addadiretN® room
m xture was stirred at room tenperature until

tempeRRlee 18tiC WOVEI1Sle0BoN@SsiORSERY eshsbiv dCoYEL @iy 8hélysis. The
The organi c phase was washed with saturated brine and

orgaifiv ppasatvas wdshed onthdetwated brine and evaporated, to give 0.6 g of title
product (yield 76%).

C15H1I9N302

Mass (calculated) [273]; (found) [M+H"] =274.

LC Rt = 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, 8.8 mmol, 1.0 eq) and
KOH 4.5 M (15.7 mL, 70.5 mmol, 8.0 eq) were dissolved in DCM (70 mL), and di-
tert-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



crystallized with MeOH, to give 7.4 g of title product
(yield 95% . Cl4H16FN302 'H NMR (dnso-d6): 1.57 (9H,

W@ 200888B (1H, s), 6.43 (2H, br s), 7.16-7.21 PCIW/H2008/(00090
7.41-7.47 (1H, m; 7.50-7.%% (1H m; 7.58-7.60 (1H,
n). 3- Am no-5-o0-tolyl pyrazole-|l -carboxylic acid

shstcERyT L aﬁ?“ R R md' 231 ol
20 mL
8 Bf“‘eﬂg-k‘)‘utyﬁn?Illl %H)é De?gl(éG g, ?3 Oanrmol, 1.1 eq)
terrper a§ u?e -flgﬂ:ﬁgﬁfn‘g%’\?@’ gtggv(grﬁgl gtna%'/\ggﬁgbss)é?v@dagl d, J=
84I§9 Iy@jag,%ky IS g 'ghlgz organi ¢ phase was washed with
n

sat ur ‘brine a evaporated, to give 0.6 g of title

JA 02 M | cul at ed
oV RS R OLE 275058 i Sete (s
m p) @Qg) ﬂzliz;?’/ﬂ‘ﬂcfl%io@n& wtrifluoroiraeth))l

phényl pyrazol-e- carboxylic acid tent- butyl ester

ﬁH&nglcﬁfu%ﬁ nggl A él?&ﬁtdgé@i)rﬁsﬁﬂ%n%fé%'tﬁé/ rrg gl (&oge%re for

amlrﬁrpgmez%le f18edl gpRltv ety ﬁo%hﬁ%ﬂ%at@ﬁ?h@'am% )methyl ester

teft-butyl dicarbonate

(3.0 agd@qob ndrR6l, MKt emaéuﬁtel«faseglecﬂhte&@@moﬁﬁmrai BIR the title
until conplete conversion was observed by LC M

prodabedy$sslid (The, OTIRM I, PRARS WASuNASHIBS M ffoh tl&@ﬁm&%ﬂ
brine and evaporat ed; the crude was crystallized wt

CH3®NsND® give 1.9 g of title product (yield 69%.
C15H16F3N302 WD 2008/ 087529 PCT/ |1 B2008/ 000090 59 Mass

(ca) swyaicest- 32T JpyrddooumpihndipdrHr] =328. LC Rt = 2.59
mn, 100% (5 min nmethod) " H-NMR (dnmso-d6): 1.57 (9H,

$)Thé palucl has %)epﬁedj@cc{o’%&ingsﬁo geherd Aﬁ&b‘édlﬂe for mmn%pﬂ'razole
Hz), 7.95 (2H, d, J 8.8 Hz) 5-Pyri n2y|

syntlpsiazautd Ad)aienerude product was dissolved in EtOAL 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
CH3;COOH and heated at 80°C 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 HCl 6N at 60°C overnight obtaining the title product (0.816 g, yield
60%).

C8H8N4

'H-NMR (dmso-d6): 4.81 (2H, bs), 5.92 (1H, s), 7.21-7.24 (1H, m), 7.76 (2H,
d), 8.51 (1H, d), 11.96 (1H, bs)

5-(3-Difluoromethoxy-phenyl)-2H-pvrazol-3-ylamine

a) 3-Difluoromethoxy-benzoic acid methyl ester

Difluoromethoxy-benzoic acid (2.0 g, 10.6 mmol, 1.0 eq) was dissolved in

MeOH (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;



a) Oxo pyridin-2-yl-acetonitrile The product was

prepared according to the general procedure for
wa@eionogiseazol e synthesis (route Al) from PCT/IB2008/000090

pyri di ne- 2-carboxylic acidgpethyl ester (3.0 g, 21.9

mol, 1.0 eq). The crude was precipitated fromHCL to

e LB BESENR A w@hﬁ%w%ﬁs%sﬁﬂ%%ﬂ&aﬁw  The

orgm?lc?ﬁa%éj 5 dfied (]ﬂ“and %UF%&%%' un%ley e%rulgecﬁl §ress 1e$ 519(‘9 %h%ttit\f\éaﬁroduct

are accor enera roced

was &HE'W Jtﬁzfﬂﬁtlgm p?(XfE{ g@ﬁhfl @gggda‘fd 9{5’%) The crude product

ssol ve NaHCO3, dried and
ewggﬁgps NMR anal ysis showed that a major portion
t crude m xture was still in the opened form

ﬁgggﬁ e 6>t fztesgs gnm' es@k (i {CiRCRH ﬂeg J/!@é‘-tﬁb (1H,

rnlg , |ng closure o

m), ﬁ@@@ﬁq fiagm uife. eWPLCPPCJ) m& Q}P@rﬂ reg@ueped as the

ated form  Whi ch was ‘de-ac téd stlrrlng wi th

| duct
(Ho% ﬁigk %Wg%&;ﬁé&%w gﬁun@by Fhpl gﬂgfid?ﬁn (g :mg gg ;J: uz Lo

(Zﬁne bgﬁoduét 9¢af 155 f‘é}ed 7ac%$rc?1n%4 16 1ihe "lene?aﬁapre)gé'&ure for

amm% ﬁ?az@lef sJy%?&rsPJ ﬁ@lﬁ% ):e) N1sPB%ﬁVk-)d‘1fl3&oﬁ%¥étﬁ@\%l b&ﬁ%l@hﬂﬂ@&ethy]
f quorornethoxy benzoi c acid nethyl “ester

esterQlfﬂ GO ANBIMAX Y -008DZ Tihe RGHd \hfa?s }Qe&iplt&@d%)ﬂmltloﬂ .o? aqueous

eq) was dissolved in MOH (15 and a catal ytic

HCl etug ithy pedduee wihidH wagebel a\@@ctadfdﬁdhe n&e gigxt ure was
| uxed overnight, after which the sol vent was

evapearadognder reduced pressure; WO 2008/ 087529
PCT/ 1 B2008/ 000090 60 the crude was di ssol ved in DCM

ang) Snesmedumtdile:sabupiedSn - N8 4B -Prwiice pH. The
organi ¢ phase was dried and evaporated under reduced

prEss proriucands tphepatéd hecapdpduotgeners pusadune fhithinopyrazole
further purification (1.9 g, yield 90%. CO9H8F203
syntHelsksNifdufed 8Dy dBfle cBud®6 pt@ddict Syas pudiFiedl throtigh JSi=colB8mé with
Hz), 7.46-7.50 (1H,
gradient elution from 100% EtOAc to EtOAc-MeOH 90:10. 1.45 g of title product
(yield 87%) was obtained.
C10HOSF2N30
'H-NMR (dmso-d6): 4.89 (2H, br s), 5.75 (1H, s), 7.02 (1H, d), 7.25 (1H, t,
J=74.0 Hz), 7.36-7.42 (2H, m), 7.48-7.50 (1H, d), 11.76 (1H, br s)
5-Pyrazolo[1,5-a]pyridin-3-yl-2H-pyrazol-3-ylamine
a) 3-Oxo0-3-pyrazolo[1,5-a[pyridin-3-yl-propionitrile
To a solution of dry acetonitrile in toluene (0.66 mL, 13 mmol, 5 eq) cooled
down to -78°C under nitrogen, a solution of n-butyllithium in n-hexane (5.2 mL, 13
mmol, 5 eq) was added dropwise. The mixture was left stirring at -78°C 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



m, 7.59 (I H t, J=8.0 Hz), 7.67 (1 H s); 7.82 (1 H

d, J=7.6 Hz). b) 3-(3-D fluoronethoxy phenyl)-3-o0xo0
w@e@giogmseeri |l e The product was prepared accor dPEIyIB2008/000090

t he general procedure for gam nopyrazol e synthesis

(route Al bis) from 3-difl uoronet hoxy-benzoic acid

was "ahEY lantdZ?l{ a(c}log d Qiowed t0MRheh o0me %pe?gt%rec rfjlg?llglvi@gction

preci pi Ion O a ueous

com S S PR LS e RSO S
ON way/ b@d‘%&fl gHT@eTHé %Qj%%ﬁ%:ﬁﬁﬁseo{wﬁQQF%jve?&Po r?éc?gv ytSO4 and

gener a cedure fo nopyrazol e 'syrthesis rou

0]
conBe 55 LB B8 A0 OB AL R

w1t11819t ﬁl@theilpﬂﬁﬁ%t%n I {HeefoHBQ%%gtep(y' eld 879 was
obt ai ned dnso-d6): 4.89 (2H, br
s)@1@H7ﬁ3@ H, s) 7.02 (1H d) 7.25 (1H, t, J= 74.0
Hz), 7.36-7.42 (2H, m, 7.48-7.50 (1H, d), 11.76 (1H,

br » 53- Ry T&ZI05 Djvymdm 3-yl-2H-pyrazol-3-ylamine
5-alJpyri din-3-yl =""H pyrazol - yI ainine a) 3-Oxo-3

PYT@Z0sAifon DfahWB-b£h-D= B3 ¥20191105a dcnﬁlj §1 g&pﬁ’omtrlle (0.66
solution of dry acetonitrile in toluene (0.6 13

g, 318Malmol), AfhbssiatceBtOHOWS il ) Hy?tﬁameeﬁmﬁbﬁy&g@nw #4 mL, 9.0
sol uti on of n-butyllithiumin n-hexane (5.2 n_, 13

mmadllas added andake aEHEDnOKQPHERE] af REFIUR XdUT € hvas. Mektreaction
stirring at -78C for 20 mnutes and then a solution
mixtofe Pys atloheldltoSe @]l ayriodimendrasatubo ¥}l ithe 361v@niBlabvaporated
ester (0.46 g, 2.6 mmol, 1 eq, prepared according to
undet heducepprésdrep Theadsidee \x(aé\lal(ii@bﬁm iatD@M ankbunsiedd with water.
Het erocyclic Chem stry 1981, 18, 1149-1152) in tol uene
VO 2O 08B pR&sePEdd LB2ROGARA0NAEr rédumdspiaskied tagivd herude
reaction allowed to reach roomtenperature. Upon
prodngatitat omas porifieéthyoSiOatoemmiDaM 20 BIOMMsQH Bg:5 to 85:15
m xture was cool ed down to OC and HC1 2N was added to
gradighit)2 yieldhiegshgatiecophyaned wad 1 Vet oldrn(@d9 girli.4inova).
Na2SO4 and concentrated under reduced pressure,
afEWHYNG the title product which was used without
further purification in the follow ng step

'H-NMR (dmso-d6): 8.68 (s, 1H); 8.21 (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).



C1LOH7N30 h)
5-Pvrazol o[ 1, 5-aJpyri di n-3-yl - 2H pyrazol - 3-yl ai n¥i n7e

w(a 0008/0852ut i on of the PCT/IB2008/000090
3- oxo- 3-pyrazol o[ 1, 5-a] pyridin-3-yl-propionitrile
(0.66 g, 3.6 mmol), in algzolute EtOH (25 nl)
hydr azi ne nonohydrate (0.44 nL, 9.0 mol) was added
and the reaction was heated at reflux for 18 hours.

gThe reaction mxture was allowed to cool to room

gtemerature and the solvent was evaporated under

sreduced pressure.| The esi due was di.ssol ved|in DCM

gwashed with water| T—h@@'ga@g' 3SE sﬂ}boﬁgieﬁtrat

under redufed pr eSS & 1 oN0ve Ty “%od@c& t ha

Swas purified by SQZ b mpg(ﬁ;x@&b“g_gl%s:ﬁ OHE9g: B t

£85:15 grafdient),|Rildpng &he +| L1 h@%@%ﬁ@

SYield (0.20 g, ugimﬁa Y r T1e8 :?Iﬂli Fe6-46)
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SIH; 6.9 (s, UFHS SIS ?5—;3 ggﬁ“go\%&w
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n 00 00
S-aryl)-amides

H N
2 ‘\ R
N-N
H
)
DIPEA B 0
Br  ——
CI/ILHﬁ\/ DMA, -10 C R
2 trs \/wﬁ\ﬁ\/ﬁ/

N—NH
n=1,2,3

A solution of w-bromoalkanoyl chloride (15.7 mmol, 1 eq) in dry DMA (35
mkL) was cooled to -10°C (ice/water bath) under N»; a solution of 5-aryl/heteroaryl-
1H-pyrazol-3-ylamine (15.7 mmol, 1 eq) and diisopropylethylamine (15.7 mmol, 1
eq) in dry DMA (15 mL) is added over 30°. After 2 hrs at -10°C, 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 H,O (ca. 50 mL);
the thick white precipitate formed upon addition of water was recovered by
filtration. Washing with Et;O (3 X 10 mL) usually efficiently removed the
byproduct of acylation on the pyrazole ring.

General method for the synthesis of m-amino-alkanoic acid (1H-pyrazol-3-yl-

S-aryl)-amides

R1,
N~
R2 R1,
0

Br. o]
\/\[\4’[]\ YR DIPEA, Na) h
0N X - - R2 \’/\£v+ﬂ\ AR
\\\N,N DMF, +50 C ’ N\\\/w/
n=12,3 18 hrs N—N

o-Bromo-alkanoic acid [5-aryl-1H-pyrazol-3-yl]-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 mmol, 2.5 eq) and diisopropylethylamine (0.6 mmol, 1 eq).
The reaction is then stirred under N, at + 50°C 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. Na;CO3 (2 X 20 mL) and sat. NaCl (2 X 20 mL); the organic layer
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WO 2008/ 087529 PCT/ | B2008/ 06090 70 General nethod
for the synthesis of co-bronp-al kanoic acid (1

is Ei;i@&B' :c?\‘rgplNa%SW{an%' e WdeRMAES 2N Rr r’élalll\lcederEglssPuEré The title
compounds were purified either by silica column or preparative HPLC.

General synthetic method for the one-pot synthesis of w-amino-alkanoic acid

(1H-pyrazol-3-yl-5-aryl)-amides: acylation-nucleophilic substitution

NWR
o R R2<. _R1 R1
Br DIPEA = N N R
Cl/ n - > Br P N N\ _N —_—— Rz/ R N /'ﬁ/
DMA, <10 C N 60°C or rt N\
2 hrs N—N

n=1,2,3

To a solution of @ -bromoalkanoyl chloride (0.94 mmol, leq) in DMA (1mL)
cooled at 0°C is added a solution of 3-amino-5-aryl/heteroarylpyrazole (0.94 mmol,
leq) and diisopropylethylamine (1.88 mmol, 2 eq) in DMA (2 mL) and the reaction
is stirred for 1 hour at 0°C. The secondary amine (2.35 mmol, 2.5 eq) and Nal
(0.94mmol, 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 60°C 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 Na,COj; saturated water solution. The organic phase was concentrated
under reduced pressure and the crude products were either recrystallised from
CH3CN, or purified by SiO, column (gradient from 100%DCM to DCM-NH3MeOH
2N solution 8:2) or by preparative HPLC (standard acidic conditions).

General method for the synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-

S-aryl)-amides via the amino acid route

i X X ()njl\ DR~ oh __§ R
N OEt X O"T X0 Y-k
HC) N
n-1,2,3 H

General method for the synthesis of w-aminoester (route C1)

To a solution of amine X (65 mmol) in toluene (15 mL) ethyl
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consaiteed under ested préfsufee dtieerbsRIRSKHE @re@ﬂ:‘a M’tﬁ ESOH and the
resulting oily residue is dissolved in DCM (20
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20 nL); the organic |ayer WO 2008/ 087529

undﬂdﬂdu%ﬂﬁﬁs@@@(ﬂﬂnded the w-aminoacid as a white solid or as a colourless
oil.

4-(2-Methyl-piperidin-1-yl)-butyric acid

a)4-(2-Methyl-piperidin-1-yl)-butyric acid ethyl ester

The title product was prepared according to the general procedure for -
aminoester synthesis (route C1). After filtration of the excess 2-methylpiperidine,
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.

CI12H23NO2

'H-NMR (dmso-d6); 0.94 (3H, d, J=6.0 Hz); 1.11-1.19 (4H, m); 1.31-1.40
(1H, m); 1.46-1.62 (5H, m); 1.97-2.02 (1H, m); 2.12-2.28 (SH, m); 2.52-2.59 (1H,
m); 2.68-2.73 (1H, m); 4.02 (2H, q, I=7.2 Hz).

b) 4-(2-Methyl-piperidin-1-vi)-butyric acid

The product was prepared according to the general procedure for

w-aminoacid synthesis (route C2). Evaporation of water under reduced pressure

afforded 4.1 g of the title compound (99% Yield).
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derThat paeRiict t f8s I PRGN AcEiUhE MES tgeNg&fl-dly Oﬂ}géécﬁﬁie for
at 60C for 24-48 hours. Upon conplete conhversion of

o-aifi@o&teo-dyntirssitedi@dge (as 1yoNi AQEed HYrakionMShf tHR  excess
sol vent was renoved under reduced pressure. The

2-nietlpylgyeoMaime] geebrgdRid phddeMds2edHekn@dd RSN echudkd Bressure to

Na2CO3 saturated water solution. The organi c phase was

giveanc grifrtateghinvader ad 86 vaedifa esssy #hatdwhiaséd e next step
products were either recrystallised from CH3CN, or

witheuti futthdr pyriStét2orcol uim (gradi ent from 100%OCM t o

DCM NH3MeOH 2N sol ution 8:2) or by preparative HPLC

(st@hddzNegi di ¢ conditions). General nethod for the

synt hesi s of w am no-al kanoic acid (IH pyrazol -3-yl -

5- arfANMEni@de€13)t &.00hE 1 a3 HPmacl Q3r(OHL € JHBN HzR 1.9 XA .48 (2H,
m);l\?603_|-1.95 (6H, m); 2.10-2.14 (2H, m); 2.78-2.81 (1H, m); 3.17-3.21 (2H, m);
4.10 (2H, q, J=7.2 Hz)

b) 4-(2-Methyl-pyrrolidin-1-yl)-butyric acid

The product was prepared according to the general procedure for
w-aminoacid synthesis (route C2). Evaporation of water under reduced pressure and
orystallization from acetone afforded 1.4 g of the title compound (49% Yield).

C9H17NO2

1H-NMR (dmso-d6): 1.31 (3H, d, J=6.4 Hz); 1.51-1.60 (1H, m); 1.81-1.91
(4H, m); 2.03-2.17 (1H, m); 2.24-2.37 (2H, m); 2.82-2.95 (1H, m); 2.97-3.02 (1H,
m); 3.19-3.32 (2H, m); 3.49-3.57 (1H, m); 10.06 (1H, br s).

4((S)-2-Methyl-piperidin-1-yl)-butyric acid

a) 4-((S)-(2-Methyl-piperidin-1-yl)-butyric acid ethyl ester

The product was prepared according to the general procedure for

w-aminoester synthesis (route Cl). After filtration of the excess (S)-2-

methylpiperidine, the organic phase was concentrated under reduced pressure to give
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unden2ypedooed pressure to give the co-am noester

V\,hillch was used in the next step without further

pur iHINMRI @D CIERNEO 2k 3 1EL e thegsy iS40
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m);cb4ani.aoabKangatieofnom (e Bfevi Ous st bout; 239 .
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2.68QdrII(ldheh)t 1 (ZEKiUULes 8agzheated at reflux for 16
hours. The reaction was then allowed to cool down to

r O 4(ESYRB LA kiyIenipt MEiS Dyt b pyr e aci dified at 0C
with HC1 6N and concentrated under reduced pressure.

Thelheesprddectwasad 1 gibeddW dcBofif3 andideh i ’
chl ori de which preci gi t at ed m:as%_'i I'ter edegoefn?.&q Pcedure  for

w-amppuidisyothesis (:betes LY. eBYapdtades JredufpduRlePSSHE&d pressure
af forded the co-amnoacid as a white solid or as a
affoeddcblidl sbtheditle campurlde(dsyh YRélagri din-1-yl)-butyric
acid a)4-( -Meth))lpiperidin-1-yl)-butyric acid ethyl
estE@OHIMN®@2t | e product was prepared according to the
general procedure for (0- ami noester synthesis (route

1 .
A ) H-NMler(diisbid6at i @2 GfH,t hel-e%4¢4%8; 1.40-1.43 (1H, m); 1.50-1.70
the organi ¢ phase was

2- et %gl peri di ne,
(4Hcaneé Séd3binaey;, 260G, 85U 80108 YV, k)e24363 90 (1H,
of the aninoester (yield 99% which was used in the
m); Ahlt3 dPdpHwidhout further purification. C 12H23NOR2
"H NMVR (’drrso- d6): 0.94 (3H, d, J=6.0 Hz); 1.11-1.19
(4H5( (Ri2-Metbyl-pymolidin-1-y))-butyric acid
a) 4-((R)-2-Methyl-pyrrolidin-1 -vi)-butyric acid ethyl ester
(R)-2-methyl-pyrrolidine hydrochloride (1.0 g, 82 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.
Cl1H2INO2
I1H-NMR (dmso-d6): 0.95 (3H, d, J=6.0 Hz); 1.15 (3H, t, J=7.2 Hz);
1.20-1.27 (1H, m); 1.56-1.64 (4H, m); 1.77-1.86 (1H, m); 1.91-1.99 (2H, m);
2.15-2.22 (1H,m); 2.25-2.30 (2H, m); 2.62-2.69 (1H, m); 2.97-3.01 (1H, m); 4.01

(2H, q, J=7.2 Hz).



(1H, m; 1.46-1.62 (5H, m; 1.97-2.02 (1H, m;
2.12-2.28 (5H, m; 2.52-2.59 (1H, m; 2.68-2.73 (1H,
WO 2gog/047502 (2H, q, J=7.2 Hz). b) PCT/IB2008/000090
4- (2-1L: fet hyl pi peridin-1-vl7s-butyric acid The product
was prepared according to the general procedure for
co- gMrngRch d Syt L8 4.r pute .. Evaporation of
wat er Eﬁ(fgrq{%gtﬂltc@g'?%?%@s{wg blgz’%“éraa’ d 4.1 g of the
ti tTBe COPRRNNd Wa99% ) 2008/ 087529 i )
PCT] T 32808 oooogg @%Ja%ég ?ﬁ%g?\\éz '%ﬁERfR BeRLal gpoedure  for
o-aknidbadidsyihesls Grohtd )3, r% arati inder*abed
(2H m: 1. 564-?@61 e(H?H,) ‘%85931@2&%5" a(t%)lﬂl,l&eﬁj ‘;Oeducedg pressure
aff&dd8-124 22ftlkitlfompoafd i : %25 i 14,
m: 2.63-2.69 (1 ﬁfn%io n);%gz. 9\?1%@fs?)1511}‘,%m .lgﬂégsg&'
4- (QONRYNY?2 pyrrolidin-1-yl)-butyric acid a)
4- (12- Met hyl pyrrolidin-1-yl)-butvric acid ethyl ester
The'IPNMRCIdnRSIP b L PRYIER1GCE B4 AR RAY { 9= esal :
procedur e gdor co-am noest?er s%?ﬁeéi SB%?%%Q%?)I:“ (1H, m);
1.82M1t%2 (BHI tmpt paAn-24the,ex0e9531-23. 4! pyy. roki di ¢, :
t he organi ¢ phase vvas(hconfélghtrat ed u& er %ﬁjgg?@@ (TH, m);
2.9pBeBb (T, i); 3give4d.(3HY o), 3.5R 30 aeSkS! 189 I 5);
(yield 99% whi ch 3.0 19, .5e 350 Dog. peei ONTER tr 9): 12.29
(1Hf brsher purification. CLIH2INO2 1H NVR (CDC13):
1.09-1.11 (3H, m; 1.23 (3H, t, J=6.8 Hz); 1.41-1.48
( 283-Memyl-L& (53 dliBh- 1P 2-Bhiyrid- 9 2. 14 (2H, m);
2.78-2.81 (1H, m; 3.17-3.21 (2H, m; 4.10 (2H, q,
J="t) 2-Bedmb2-shef2l-Wobhyl brayige! i di n-1-yl)-bzrtyric
aci d The product was prepared according to the general
pr Gemdtingbityrolactonar0oagiod, $Y0Nighesids phéPhofode?lribromide (41
Evaporati on of water under reduced pressure and
mme}, ys{aiili) zaeicohedtedmt ack onéorab fsonded. ik geaefiohNGixture was
title compound (49% Yield). COHL7NO2 1H NWR
trangigmied- t8Y: a IKBdel(BH, didtillad6n dappayatud . ot Hih0ledl thdéd reduced
1.81-1.91 (4H, m; 2.03-2.17 (1 H, in); 2.24-2.37
presgonq, (40npmipg, 8P=12.896) (d bbtaim¥s; 2 12g 9¥rebd:02 %)L d# 4-bromo-2-methyl-

butyryl bromide as a clear oil.

C5H8Br20

'H-NMR (CDCl;): 3.45 (2 H, t, J=6.8 Hz); 3.22-3.18 (1 H, m); 2.42-2.36 (1
H, m); 1.99-1.94 (1 H, m); 1.32 (3 H, d, J=7.2 Hz).

b) 4-Bromo-2-methyl-butyric acid methyl ester

A solution of 4-bromo-2-methyl-butyryl bromide (6.2 g, 43.0 mmol, 1.0 eq)
in CHCI; (10 mL) was cooled at 0°C. MeOH (10 mL) was slowly added and the
resulting mixture stirred at room temperature for 16 hours. The solvent was
evaporated and the residue dissolved in CHCl; and washed with water and brine.
The organic layer was collected and dried with Na,SO,. Evaporation of the solvent
gave 4-bromo-2-methyl-butyric acid methyl ester as thick oil (4.3 g, yield 51%).

C6H11BrO2

'H-NMR (dmso-d6): 1.19 (3H, d, J=7.2 Hz); 1.94-1.89 (2H, m); 2.29-2.23



in); 3.19-3.32 (2H, m; 3.49-3.57 (1H m); 10.06 (1H,
br s). 4((S)-2-Methyl-piperidin-1-yl)-butyric acid a)
wWd 20883752 | vl et hyl piperidin-1-yl)-butyric acPdr/a2agd/000090
ester The product was preparmgd according to the
general procedure for co-am noester synthesis (route

Qlfr’:edtn?{’ 3'4>5§_t3§4[0 ﬁ}t&g%g@gﬁ gr?he excess (S)-2-

: [
yl pi perléh ne rgani c phase was concentrat ed
undgy 2 nggused By e;to giye 08/ 087529
PCT. /)Ir B%%gylggé%gg%% ‘{kg 2&»}1%)’2{%&? he am noester
(Yi pYdoRdiHE (i LR DL RE W Lhuy
fur'ther plur i(?\?clgPi’ g\enlﬁlrbcléq%wﬁ %—elﬁr\?ﬁﬁu(%%é%inlmoa Pyomo-2-
buliric) z6id0 ; I mib] ; -
ey oy TR, R 2D Tl Rsakt reaction
stirtetHat PAflux2fdr32.8. RN, ' - ( e & -
1r( M q uJX:G. 8 Ty r%%@\(%)@f gl%wﬁytlﬁ%]t ahd b e &8 amine at
redpeqRe predbibiré- davel 2-rRdthy L i §inI NS 1P t '
pr epgr eduraccor di ng tl% th(gylgglrllglrn a ?%J)?%lgtgggragw@%?ethyl ester as a
thickooidNTheagide PYTHRESIS dilQLd Svi oL At
wat er under rgduced pr eslsur e%lgf%?@ggﬁl{@)g&gf P{O%NaOH a4
solutidd @2coipeuRctddSd da i) hetild it ref] :
(dmso-d6;I:p 1.22 (3H d, J=6.4 k) ;&%fcﬂ#ﬁyﬂﬁu%;
1. S0ftdr TElid(ghtd, roBhi teknpgdathr®3hb Hhbxtie: ; by
m: 2. 80-2.r(8gg (2H, m?ﬁzégé-'s.loo_ (1H wﬁs) ?‘%&ﬁ%@%mdu“d
prefs2t, toryemdvd tHeRbrgdnlesdyéntndr @lei Whir, 1Y bNOWaY fdfed to reach
acid a) 4-((R- 2-Methyl-pyrrolidin-1-yl)-butyric acid
pH et iy bulesstjeentl RORE nMeishyddddy t6 PrédlpRgehNAdrPCAIFQE i Gi€ration the
(1.0 g, 8.2 mol, 1.1 eq) was dissolved in 2-butanone
solvers wiy eanpompoddassiretucar ponate (Rechife the- Wat®Obath2atl room
eq) was added. Ethyl 4-bronobutyrate (1.07 nmL, 7.5
tempemalyre Ito0aewyl estexifichdion) aodgitbelt-pyeanlinoPnid Ky IUb@yWeSacid as
refluxed for 2 days. The m xture was all owed to cool

yellow aib6hf 8 gepiedd 80Une and solid was filtered off and
washed with ether. The filtrate was concentrated

undéH¥B02ed pressure to give 1.5 g of the title
compound (yield 99%
Mass (calculated) [199]; (found) [M+H"]= 200.
LC Rt= 1.12 min; 90% (5 min method):
'"H-NMR (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=7.2 Hz)
2-Methyl-4-piperidin-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 MeOH 2 ij 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. HCI 6N was added to reach pH 4.5;



whi ch was used in the next step w thout further

purification. CL1H2INO2 1H NMR (dnso-d6): 0.95 (3H,
wa@l20080875% Hz) ; 1.15 (3H, t, J=7.2 Hz); 1.20- 1pCiiK2264/000090

n ; 156164(4H m,; 1.774%.86 (1H, nm; 1.91-1.99

(2H, m; 2.15-2.22 (1 HmM; 2.25-2.30 (2H, m;
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h t
glVE&‘S%%?%‘E(?&%"O RO tegﬁc?%i%géa‘i&ée A5 dec
titl nd(88%Y|eI as its
ﬁyggglﬁli%lﬁi e Isal S cogg&?'\m "H NVR (dnso-d6 of HC

: J 1, 56,.1.61 (1H m):
ialslgl)a:sts @Ca%ééﬁé“réld”% (f?m}d);@(lﬂ 21 2] 31 2.39 (2H,

90+ 1bho 04 (1H, m): 3. 19-3.44
?) L@r%@; 0%25%“% %%/"?fﬁ“nﬁ%‘gé‘fg)zo (1H, br s): 12.29

(IHHBIMR) (CcBef)ethe6led: ﬁ@?ﬂj £ \@' A i%b)@é AW AL (m, 21),

acid a) 4-Brorno-2-inhet but brom

2 thy! bybyr neyt 5 | 2115, and phosphor ous
9tzp:ﬁgrlg)r)(n gg Mﬁi% §H§ 910"@’ %/\%r{a%heat ed at 140C for

2. 3-DYTDxakbean-¢391H opxture was transferred into
a KugeIJZohxlra S’tl I atl?jgé aplpar atus and distilled under

r edﬁl@ﬁdmoﬁﬂﬁﬂiﬂér 9.0 407 001 -ﬁ‘i%ﬁgvats Qh&ghae'drlnﬁol?u%ng (15 mL)
(yield: 51% of 4 bf onp- 2- met hyl -~ but yryI

and\C]zI gxaugndﬁgl)-meg'@l;g 2?86101(%"1113&@1(6?@@3(%)29 gz ﬁ}rfllgl ITI 10 érg) was added

and1th®YedctOsh 6kl afrefldx F3r G3hé'ﬁrsteﬁrozfa?— ofihe smvent and of the
4- Bronco- 2-net hyl -butvric acid nethyl ester A solution

excess anile mecﬂrcﬁétphydsufBJgWeYthe %&Hyld@stéxﬁaszargml 4"§heocmglproduct
1.0 eq) in CHC13 (10 nL) was cooled at OC.

wasrdijuted svigl HADy(1addey aad d14BE (2 mL) and 1.0M NaOH aq solut1on (0.3
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. HCl 6N was added to reach pH 4; subsequently EtOH
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%).

CI9H17NO3

'H-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-1-vi-butyric acid

a) 4-Pyrrolidin-1-yl-butvric acid ethyl ester

To a solution of pyrrolidine (8.42 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 down to room



resulting mxture stirred at roomtenperature for 16
hours. The sol vent was evaporated and the residue

wale@sosrsed in CHCL3 and washed with water and BCT/mB2008/000090
The organic | ayer was collect8ed and dried with Na2SO4.
Evaporati on of the solvent gave

teng}laéiﬁt‘&?st%gf@fl}ﬁéé :sgﬂgtﬁﬁre}g&na\%%f @}%Ef@m ?ge& Wiﬁ%)EtoO The
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used 1413th3 néfi)t it@ﬂ)"\mmo'ut %m@l?er( ﬁCScl}lOnC)
2- Met hyl - 4- (‘pyreolidin-1"yl)-2-butyric acid

Pyr bplﬂf‘;‘lﬂﬁzcﬂ@ ByMbytyPR Wl’?}di%ﬁ]oqfa%sm ved in toluene
(40 nmL). ronmo-2- fethyl-butyric acid nmethyl ester

(4.3 PQmoZﬁiuQ-l“i‘lUﬂ) MBScRAG®Y] afigr tdhRul 99%1’1192 wi ‘s{lf{p%ﬁded in

ut
at reflux for 2. %ours Rehoval of the so nt an
100 heL eXCHaSRIDNE aaa thé QALERE REEIRHA H2MBlux for 10 hours. The
2-methyl -4-(pyrrolidin-1-yl)-butyric acid nethyl ester
reag@fo@mikiur€ kvagithen diM@vEd o 1O ddksih t&ﬁﬁel@'tdl@taﬁg Mst\b‘ashed with
MeOH (3 nL) and |.OM NaCH agq sol ution

Acatidethanquéns Ia?&CWa@fle&Weﬁéd?@yaet\tlra@flbﬂ)hnfioeim&d@d at 0°C with
hours. After cooling to roomtenperature, the mxture

HOMa§ Ycanplnt sed esh@htratdUarids RS 8 Pré&sshife. ﬁ@l@‘éﬁdhé‘ ®vas treated
organi ¢ solvent and the water. HClL 6N was added t

withe2e€iH ap# the SodimubsBlpurIet Wiicht fetipaateaded filtered off The crude
precipitate NaC . After filtration the solvent was

wagvemordatveith dit, Oednd efiltareds utporakeppdNghd Relwat aindeatRduced
at room tenperature to avoid esterification) to give
predsuypy nffotdedi s 2-ofethbyitlelmotmprouad as iadvigise soled 1n0§1 Widverall yield of
(3.58 g, yield 90%. COHL7NO2 Mass (cal cul at ed)
stepsi®Hnd )f ound) [ MHFH+] = 200. LC Rt= 1.12 nmin; 90% (5
mn nmethod): "H NWR (dnso-d6): 2.79 (4H, i n); 2.73
(2H?8Hj‘>N@/.37 (1H, m; 1.84 (2H, m; 1.81-1.75 (3H,
1.57 (1H, m; 1.5 (3H, d, J=7.2 Hz) 2-Metl 7yl -
d@assﬂﬁcamlate@) Elﬁaﬂwrfomcac{wm]perﬁsdi ne (1.1 m., 20.0
3.0 eq) was dissolved in toluene (15 nL). 4-
Brdn%RZ -n%ﬂﬂlyhmbdﬂg)%ﬁmm thethetdlyl ester (1.3 g, 6.6

mol, 1.0 eq) was added and
H-NMR (dmso-d6 for HCI salt): 1.80-1.93 (6H, m); 2.31 (2H, t, J= 14.8);

3.03-3.11 (2H, m); 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 Et,Q. The
filtrate was concentrated under reduced pressure to give the title product which was
used in the next step without further purification.

b) 4-Morpholin-4-yl-butyric acid

4-Morpholin-4-yl-butyric acid ethyl ester (about 25 mmol) was suspended in



the reaction stirred at reflux for 3 hours. Renoval of
the sol vent and of the excess amnm ne at reduced
wWEe@s®8Tse9 gave 4-pyrrolidin-2-methyl-butyric arCTIB2008/000090
nmet hyl ester as a thick oil79 The crude product was
diluted with MeCH (2 nL) and 1. OW NaCH aq sol ution
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evapor at ed pressure
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4-pyrrolidin-2-nmethyl-butyric aci oW Ol

crude \)&hﬁ'tﬂ:afb@%\wt}p ale@t’dn@:g&lgz ff‘f'?e?@d ( 9@4}%‘1‘5@& (f {h]e7 %(])l’vent under

(found) [MrH+] =172 ) - 0.22 mn; 3 % AN
1 id i %
1ed@&9§9&su1§tbbm4§eg@@m§ of ?ne ﬁtlé r@on’?ﬂ@u’nd }_ES Hit% ° 1.1§llm 72%

ovel il yleld oBkbeps &) ARd 64, 3H J=T. 2) 5 [1
4] - Oxazepan-4-vl -bzutyric acid Homoror pholine (1.0 g,

7. 3CHMOENOR. 2 eq) was dissolved in toluene (15 nl)
and 4-brono-2-net hyl -butyric acid nethyl ester (0.9 g,

6. 11\4'55193(calclda&e@ﬂ?1 MWas(fagstBd M-am] 1. reaction stirred
at reflux for 3 hours. Renpval of the solvent and of

t heLC &¢tce830anin)a 0a% (eahucartiydssure gave the nethyl
ester as an oil. The crude product was diluted with

szH-NMRn@maﬂ% WE BE] (saltyri)86ands LIV NXE9-234QHUI) 07 94-3.08
(0.3 g, 7.0 eq) was added and the reaction stirred at

(4H ef)] L34-BAB8 (2H, )3 .34-3M43t @H, 6003 .88G.A1Q2H; @O 1.24 (1H, s)
tenperature, the mi xture was concentrated at reduced

pr eSewrel werhoahfow entitie cowriggni ¢ sol vent and the water.
HC1 6N was added to reach pH 4; subsequently EtOH was
addBula sespengonpiftatmingCid (7493 armdl) id 1 22- diohloheethane (20 mL),
sol vent was evaporated at reduced pressure at room
N, N eapamyidiieidagolyi (e2 4; fyir maldllivas 2dded ayl thaityikivge acisdtirred
as yellow oil (0.9 g, yield 66% . COHL7NO3 'H NWR
at rogmssmigyatud: 7@ 2rhou2when 68 (hey aridpacisl 8s Acfitatedicomplete
2H); 2.93 (m
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 50°C 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. Na,COj; solution, extracted
and removed under reduced pressure. The crude products were either recrystallised
from CH3CN, or purified by SiO; column or by preparative HPLC.
4-(4-Trifluoromethoxy-phenyl)-1 H-imidazol-2-viamine
a) N-[4-(4-Trifluoromethoxy-phenyl)-1H-imidazol-2-yl]-acetamide

Acetyl guanidine (2.6 g, 25.7 mmol, 3.0 eq) was dissolved in anhydrous DMF



2H); 2.28 (m 2H); 2.23 (in, 2H); 1.96 (m 2H); 1.79
(m 2H). 4-Pvrrolidin-l-vl-buitvric acid a)

Wd 2008087329 di n-1-vl -butyric acid ethyl ester TOPEI/IB2008/000090
solution of pyrrolidine (8.4 nL, 102 mmol, 4.0 eq) in
toluene (30 nm.), ethyl 4-bronobutyrate (3.8 nL, 26

40FR)) and -ﬁb&%o-m-@ﬂ%‘ﬂ%ﬁg&%&g%ﬂéﬁﬁ Iegﬁ%ﬁopg‘ggué,g&g’agf}pol, 1.0

refluxed for 10 hours. t'dre
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tenperature, the white so presen
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under reduced pressure to give the title produc
driv@s Vel $odim X 1k i
purificati on%@ﬁ&%ﬁt%?ﬁgﬁl%ﬂ%{{ﬂ fﬁg{ﬁ‘ Q\?FQHaé)i'% g of the title
corySUCWE R fellgvede&YFieR] 36H,R- 1-yl -butyric acid ethyl
ester (about 25 minol) was suspended in 100 niL of
NaGH118%9psd30be mi xture was heated at reflux for 10
hours. The reaction m xture was then allowed to coo
to HOOMVRe(hesRHE): €2 a0030RSs) Wased 40 {3‘1{ A5t T8 (21, m);
aqueous | ayer was recovered by extraction and ’
11.28(tHf $)ed 1a18 QE,Wrtsh HO 37%to pH 4 and concentrat ed
under reduced pressure. The residue was treated wth
Et Q) Avid T HBios otk thow g e ri iolg I _laz P eSidh LRt ed was
filtered off. The crude was treated with Et20 and
f i INeHe@; Taflapomaithoty-pheiip | Bolnvidato NI adeRdHIRA(0.7 g, 2.6
pressure afforded 2.5 g of the title conpound as a '
mmahi 1.8 espiviad dissoble@irowateal(1 S YiIe)l hdohethah8PE] nIANEhDY0 drops
CSH15N02 Mass (cal cul ated) [157]; (found) [ M+rH#]
of sulfsgic adiCwRre ad@e® e reactlOD Wab FefluXed®iridiys] thddMRe mixture
(dnso-d6 for HC1 salt): 1.80-1.93 (6H m; 2.31 (2H
wast drigd; the rédidue @20 3ildtetllw(tBHyats),;thd pHBaduddd (418, with.NaOH 2N,
broad) 4-Al orpholin-4-.Whbutyric acid a)
the producs rptroextnacted wituDEMcamt con@nhytedeshdyr rbduéed pressure to
. solution of norpholine (8.96 nL, 102 nmol, 4.0 eq) in
give Bioueabtheadtletompenid (yidld#t8sapbut yrate (3.8 nL, 26
nmmol, 1.0 eq) was added and the reaction
CI10H8F3N3

'H-NMR (dmso-d6): 5.73 (2H, br s); 7.10 (1H, s); 7.26 (2H, d, J=8.0 Hz);
7.67-7.69 (2H, m).

Example 1

J-Azepan-1-yl-pentanoic acid [5-(4-methoxy-phenyl)-1 H-pyrazol-3-yl]-amide

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 S-bromovaleryl chloride (0.057 mL, 0.43
mmol) is added followed by disopropylethylamine (0.078 mL, 0.45 mmol). The
reaction is stirred under Na at 0°C for 1 hr. Azepane (0.152 mL, 1.35 mmol) is then
added together with more disopropylethylamine (0.078 mL, 0.45 mmol). The
reaction is stirred at + 50°C 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. Na,CO; (2X 20 mL) and sat.



m xture was refluxed for 10 hours. The m xture was

allowed to cool to room tenperature; the white solid
w@e@sosts2aas filtered off and washed wi th Et 20PCT/iB2008/000090

filtrate was concentrated urgier reduced pressure to

give the title product which was wused in the next
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oA TP L0 U 4L UL { R s,

4- Mo bbii o 4yl s : .' er 5

v YRS S ML) SRS, B SRR ECoRAUHD BRes 0046
f el B2ORBL SAPAIR rmb? . Kgyand the
© m xtlure V\gs&%gat eéméte %agﬁ({pil %?M?g%%éﬁrégd) The

reael [IJINJOX MUK (WaSul tk%gm_ [?zé.gg‘%g{c?&wdﬁgﬁgggﬁ%ﬂ 0 room

tenperature and washe ous | ayer

wasyCeRpVeIehaoy (BxiHiAaidiRsu)and acidified at 0C with
HCO 37%to pH 4 and concentrated under reduced

pr emgﬁoamﬂﬁam%wq 91 gat@dr Wh,h B %H‘?"E}% t pﬁ (2, t);

sodi um chl oride which precipitated was filtere
3.30h@H.chrbde. sms3Hr ant 69 v hspceboneran); f 54 G{Qﬁgirdg; 8.26 (1H,

evapor at 1 on of t he’'sol vent’ under Teducéd press

HCOOHIYed0.3121H, 6f. the title conpound as a white solid
in 72% overall yield of steps a) and b). CSH15NO3

MasExgsgliedl ated) [173]; (found) [MrH+] =174. LC Rt =
0.30 mn, 100% (5 m n nmethod) 1H NVR (dnmso-d6 of HC

sal 5 4-Mefu®L-pipdpidietyiMpennd® 2. 3éid 2H/ 5\ Wethoxy-phenyl)-1H-
2.94-3.08 (4H, m; 3.34-3.38 (2H, in); 3.74-3. 8% (2H,
pyrandl-3-31Bam3dO1 (2H, m; 11.24 (1H, s) General nethod
for am de coupling To a suspension of w anmi noaci d
(7. 9Bromol-peritandie, 2aclidc hi[o+(9ahsdogy-pROnyIh)1 H-pyrazol-3-yl]-amide
N, N -carbonyl diimdazole (1.2 g, 7.4 mmol) was addeci,
(0. Hredg t 6 mminol i elivsadyesit inrDRIF (2ain L) oxdi b ipeidat(0roe 5500.62mmol)
hours (when all the am noacid was activated conplete
is didled| ufdlrweaf bhe Suspleyipiperidives (R064 althl, ohser vedpl) and
The 3-am no-5- aryl/heteroaryl pyrazole (5.29 nmol) was
diisopeopydettigthnaind (01962 rmehcd ibanmeds] st). rTedehaion fsugtirbet under N,
10 hours. Upon reaction conpletion (as nonitored by
at # EOMBfori k8 hise formation of two i somers was observed,
the m xture was heated at 50C until the conversion of
t helUpew seastiabl conotien (dsomphioteidtbyel CaMiSouthd sedeent is removed
observed (as

at reduced pressure and the resulting oily residue is dissolved in DCM (20 mL),
washed with sat. Na,COj3 (2X 20 mL) and sat. NaCl (2 X 20 mL); the organic layer
is dried over Na,SOy,.

Purification by preparative HPLC (standard acidic conditions) gives 0.057 g
of the title compound as formate salt (0.14 mmol, 45% yield).

C21H30N40;, Mass (calculated) [370.50]; (found) [M+H"1=371.26

LC Rt=1.73, 100% (10 min method)

NMR (400 MHz, dmso-d6): 0.84 (3H, d, J=6.23 Hz); 1.13-1.07 (2H, m);
1.33-1.27 (4H, m); 1.45 (1H, m); 1.50(2H, m); 1.96 (2H, m); 2.26 (2H, m); 2.35
(2H, m); 2.88 (2H, m); 3.14 (3H, s); 6.71 (1H, s); 6.96 (2H, d); 7.6 (2H, d); 8.17
(1H, s, HCOOH); 10.13 (1H, s).



nonitored by LC-MS). The sol vent was washed with sat.

Na2CO3 sol ution, extracted and renoved under reduced
w@e@s®srse? The crude products were either PCT/IB2008/000090

recrystallised from CH3CN, gor purified by Si02 colum

or by preparative HPLC

4- ( ri,fhzsoronet/ zoxyphenyl)-1

Hi Eﬁ E;l E”2 ylantifne a)

DII-JJK e{ge cewlylz§ (?%59%%]9 : ﬁéa\h()%c %é_zl'd (§2‘g9027§19 2-2 -vl éHéaw azol-

3. ‘@qczf’ ' di ssol ved in anhydr ous DWF V\D 2008/ 087529
2008/ 000090 so (40 nlL) and
BPmealgfbatdhﬁégﬂ@{Agﬂﬁb gqgﬁylﬁ’*la”%{ anol R%”&Q?ol(z%d 4 1 DMA (50

ure was S

mLé}t TH 99 é@@iﬂ%ﬁtolffseh HiOSheft- 2 VSH- azeﬁais JIJrﬁH%V(W%, %dﬁfmmol)

f educed’ pressure, e resid washe

and IDIEX gd 1angd, @b '1Qd1n91’{cﬁ2}|\§é%dh&'§@(§#5|optw\ﬁse aftt gc. The 1§act1on

crystallization from the title conpoun

mlﬁ%ﬁfeevxfa@qgﬂesrtﬁﬁnéw ﬁbﬁil il a%%h@%&m%urs bt N temEeratme
(dnmso- d6) : s): 7.37-7.40 (3K, m: 7.88-7

Afte2Hltotd) of 3 lﬂaut?é-” P(Slﬂlsaﬁﬁmejﬁi 784f b1/ Drws) addRY to the mixture and
4-(4-Trifl uorornet hoxyphenylgﬁ H 1 m dazol - 2yl anzit 7e

lefNstididgd £ Df h&ﬁaomﬂowad@tmmb %am@@z@ p229!3 1BA6Y) was
tamde (0.7 g, 2.6 mol fvvas di ssol Ved in

addedtgid the8mHihreands Taft Bﬁtﬂm ﬁt]i%oﬁ‘l—)eml?é?ﬁtu@f&r@@&th&f@ hours.
sul furic acid were added. The reacti'on was refl uxed

AfttpDMAdepordttanuidie rediudedBesstRs Wite dias tlded €50 Gdlg and this
was diluted with water, the pH adj usted to 8 with

wa@ Bixtradtbé wpitlp deioil a&aﬁtt@@\f a0 treld). WHadYMuangyer was ba51ﬁed with
concentrated under reduced pressure to give 0.6 g of

solidaOit hred expguaed oviflyétlda @88 aChBHEBINAGhen ke AYRt pH=11. All
(dnso-d6): 5.73 (2H, br s): 7.10 (1H s): 7.26 (2H d,

the brgaific Idhjses Weie heuni®, [d2idd am}l.evEpanpdde TheTedidaparus urified by
yl pentanoic acid [5-(4-nethoxvpheny|)-|FvarazoI-S

silie ghtomaatogdmphy eluting with a gradient of ethyl acetate/methanol 9:1 up to
5- (4- Met hoxy- phenyl ) - 1H pyrazol - 3-yl -ani ne (0.089 g,

ethgl. 4&taeohgthasol 8i2s g0l gieel the tilEEcdvpoutidla FeBowish aild 800 mg,
5- bronoval eryl chloride (0.057 nL, 0.43

17%).

Ci19H27N50,S Mass (calculated) [389.52]; (found) [M+H]=390.11

NMR (400 MHz, CDCls): 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 (1H, m); 2.76-2.70 (3H, m); 3.51
(2H, m); 3.61 (1H, m); 3.64 (1H, m); 6.48 (1H, s); 6.56 (1H, s); 7.05-7.02 (2H, m);
6.9-7.26 (2H, m); 8.94 (1H, s); 9.53 (1H, s).

The title compound was converted in its hydrochloride salt by adding a
solution of HCI (1.05 mL, 2N) in diethyl ether to (5-(4-Acetyl-[1,4]diazepan-1-yl)-
pentanoic acid (5-thiophen-2-yl-2H-pyrazol-3-yl)-amide (80 Omg, 2.05 mmol)
suspended in MeOH (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%)



mmol ) is added foll owed by di sopropyl et hyl am ne (0.078

m., 0.45 mmol). The reaction is stirred under N2 at
w@aoBo87529 hr. Azepane (0.152 ni, 1.35 mmol) i SPCTEBR008/000090

added together with nore di ggpropyl et hylam ne (0.078

m., 0.45 mmol). The reaction is stirred at + 50C for

moPgn reacti on conpletion (as nonitored by
LC—E%?_DFE'E solvent is renoved under reduced pressure
andsthe t Ly S

(o0 IR PO 53R ABSPLIES o B -2

py;Y%DoZZQQ@ 081229 PCT/1B2008/ 000090 81 NaCl (2 X 20 ni);
he anic layer is dried over Na2SO4. Purification

by ?ﬁ%;%;};,\b cH;PLC (standard acidic conditions) gives
046 e title conpound as formate salt (0.11

Fm).!?z) gg]g%ni(/c'f) grhﬁz)émgfcllvl{@l_&]'ﬂg% 1’)@‘%%1&?%1‘?\9&9@3@)} af(i103 I)ﬁ[ J-amide

?ggoﬁ%ﬁ% c_(f49-%rMﬂ(€val@FSﬁ Oclﬂ@)lde i 7191r{1L 7?5 66111'1'%120'1?( é Heq) in dry

’ 81 (° 5 ’ -

DMA ; g3 nZL( Jax'd,s e%)ole(aﬁto‘? i\ %“(w&/g r%J e@zﬁhéaﬁﬁel‘jﬁlﬁ Bs ﬁﬁllu%"bf 5-(4
L /

il B0y 17 g, 0

diisopBsPNethpRAiaB e 74aaL.d 1§ 5-1hfrolet B
us"I;-vl-ppyr azoP 3- 1yI ? am de (0. 106 g, g?% HBEDMA (15 mL) was added

ovedti 6@l edften2 BVE af 21 070, LS008 @Hb\b\/@@bﬂﬁ)létﬁnpéﬁﬂme 1Qa§t1on which
mml) is added foll owed by 4-nethyl pi peridine (0.

wasTiquedchiednp biidigioa o, 90@a0EY! rﬁL'ﬂyTHénsBBd(\thQEQpr%ipltates was
0.6 mol, 1 eq). The reaction is stirred under N2

filtereBOM omshAEl Rrith Biontd ghet 488 g5 Sirb@B-Hedsanoic ac1d [5-(4-
noni tored by LC-M5), the solvent is renpve at

mem@dyqﬁldnplr)elﬁs-lplyﬁazahd flhanies Wst angrhdiel yonast due.3 Snmol, 85%
di ssolved in DCM (20 nL), washed with sat. Na2CO3 (2X
yieRl). nL) and sat. Nad (2 X 20 nlL); the organic |ayer
Is dried over Na2SO4. Purification by preparative HPLC
(stapddd@.atddiseCcondi ti ons) gives 0.057 g of the
title conpound as formate salt (0.14 nmol, 45%yield).
Cy5sH;sBrN3;O, Mass (calculated) [352.23]; (found) [M+H']=352.09/354.10
LC Rt=2,07, 95% (5 min 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, 1); 3.75 (3H, s); 6.75 (1H, bs); 6.96 (2H, d); 7.6 (2H, d); 10.28 (1H, s);
12.57 (1H, s)
aii) 5-(4-Acetyl-[1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-phenyl)-
2H-pyrazol-3-yl]-amide
To 750 mg (1.96 mmol) of 5-bromo-pentanoic acid [5-(4-methoxy-phenyl)-
2H-pyrazol-3-yl]-amide in 7 mL of DMA, N-acetyl-diazepine (278 mg, 1.96 mmol)
and Nal (240 mg, 1.96 mmol) were added and the reaction heated at 60°C 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 SiO2 column (10



C21H30N402 Mass (cal cul ated) [370.50]; (found)
[ MFH+] =371. 26 LC Rt=1.73, 100% (10 m n net hod) NWR
W@ 408/084429 dnso-d6): 0.84 (3H, d, J=6.23 Hz); RCLB20082000090
(2H m; 1.33-1.27 (4H, in)84 1.45 (1H, in); 1 50( 2H,
m; 1.96 (2H, in); 2.26 (2H m; 2.35 (2H, n); 2.88

2) %lgxﬂnggx}m% %f};d(%lfmé& D%ﬂb‘%ﬂ%oﬁ 1%55 éz*f‘h%\%)ne dofpound
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Ace pan-1-yl) pentanoic acid

cnlSHTTC (T RS H R, ol ALl B

(50 ciy= 183, tmw 6 (18 el fﬂum of
5-t hi ophen-2-yl - 2H pyrazol - 3- yI amne (2 g, 12.12 nmol)

and'ERINGAR( 240 M4H 2zl 2drhéoRTP! 1. 5\961879d L ROy t1.90W. 6% @H

OC. The reaction nixture was left stirring 1 hour a
2.20C . an¢pirhan, £.90- ﬂz@gm Smit3.8908Mm ¢ (emperhatywa SWﬂFrm?

total of 3 hours Tri sam ne (1 g, -4mol/g) was

addpdsdc@nti@ppdadpure and | eft stl rring for 2 hours.

Then, N-acetyl honopi perazine (4.3 g, 30.3 mol ) was

add&e,d and-ARB I M e ﬁ@@-JLﬁﬁ eftanbld N@idt[: bemiﬁlerhoxy-phenvl)

tenperature for a further ours. After

1 Ho o901 38-V g Parkidd §in o0 Gugest /p 888 wilg, wat er was added
50 nmL) and this was extracted with ethyl acetate (3x

30 Th)a sbheiddweosig4imanaoxyienbpsi AipgeaAnl Bhylasohd 12 g, 62.8
NaOH and extracted with ethyl acetate at pH=10 and

mnidienaadaiN)Nat dpisefbpyRthylatnfvge o(RH6 C nphasesd 8wantol) in  dry
reunited, dried and evaporated. The resi due was

N Mdiméthetfohyamidd (168 mby anstd6graahyddeldus saigtivh olfi 5abromovaleryl
gradi ent of ethyl acetate/nmethanol 9:1 up to ethyl

chlaié¢ §8.4/met B28ohnilPin oy & Velitbehylformamideng®und.)atowly (~40
yell owi sh oil (800 ng, 17% . Cl9H27N502S Mass

min)caldcthieatced)or] 889tuBR was(dlmwed]) td Mt 2390, AIC KMRS (E0Sodium
MHz, CDC13): 1.52 (2H, m; 1.77 (2H, in); 1.82 (2H,

iodide; (924413¢2. 69.§ 3mMmd) ; Wasddadded, at) ;@S6af@Hfollgwed by N-
2.62 (1H, m; 2.76-2.70 (3H, in); 3.51 (2H, m; 3.61

acetylkhmnpipetazbte (8124mln)G2.$ nar8ol) lank, N,3)-diioE6pylethylahine (10.96
7.05-7.02 (2H m; 6.9-7.26 (2H, m,; 8.94 (1H, s);

mLo6B38 ramid]) and the reaction mixture was allowed to stir at 50°C 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 vacuo to provide 25.8 g (99%)
of 5-(4-acetyl-1,4-diazepan-1-yl)-N-(5-(4-methoxyphenyl)-1H-pyrazol-3-
yl)pentanamide as a thick light yellow oil (crude).

Then to a solution of the crude 5-(4-acetyl-1,4-diazepan-1-yl)-N-(5-(4-
methoxyphenyl)-1H-pyrazol-3-yl)pentanamide (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 vacuo to afford 33 g as a yellow foam, mono



The title conmpound was converted in its hydrochloride

salt by adding a solution of HO (1.05 nL, 2N) in
walc@sloyis2et her to (5-(4-Acetyl -[1, 4] di azepan- 1Pg1/JB2008/000090

pent anoi ¢ acid (5-thiophen- &5yl - 2H pyrazol - 3-yl ) -am de

(80 Ong, 2.05 mml) suspended in MeOH (10 nL). The
hyd&%kh‘l‘o‘rﬁi@ was Tre tfoﬁfn' Wasn@ls%lvé@qm E&Wﬁ%a@%@enﬁorac&ommle

hour, then evaporated dryness to yield the t

me%ﬂ%@lﬂ"%a@ a1 Rl %H REWALYstal 2B WHs a%@e@ Y& mixture was
2008/ 087529 PCT/ 1 B2008/ 000090° 83 Exanpl e

slo®vi{ codietdvkvml th, théf}&brﬁﬁ H_ﬁé‘ra%uﬁé'ahd@‘ﬂm@ﬁ% %tlﬁﬁf fhom temperature
[ 5- (4- met hoxvphenzvl) pyrazol -3-)1J-a7?7i de a)

forAiy §6u1§pplﬁ@1%‘§{i|ltﬁﬂg)p1501 Et@f@@@é"ﬁﬁ@ﬂe‘dcarﬁcdﬁjed to glve 20.5 g (72%) of
[ 5- (4- met hoxvphenyl ) -] H pyrazol - 3-yl J-am de
thes titlgtdodiipdindSadd b ownital @y athl, Ghbed |I@'ﬁlc(o%lc;r1d€—sall5l\/178 [M-H]" m/z
nmmol, 1 eq) in dry DVA (35 nm.) was cooled to -10
41189ﬁﬁMﬂBEﬂﬁba@h) under N2; a solution of 5-(4-
nmet hoxy- phenyl ) - 1H pyrazol - 3-ylamne (3.0 g, 15.7
mot), TAiréqppendhs diisopropyl ethylamne (2.74 nL, 15.7
nmmol, 1 eq) in dry DVA (15 nL) was added over 30 mn.
Af t e 32(4hmstiadtcypiddgi)-3-oxdfropbawancknpl etion of the
reacti on which was quenched by addition of H20 (ca.
50 Aljcluflére of addthlylwhaalsapr Bcaquitéwitigle wascodled tter-e0P@Mdithium
washed with Et20, to give 4.68 g of 5-bronop-pentanoic
bisgcintkthfsil amitehd XM- ipHEHY) Jvad b dact deophviSe yi dr-umidenas of 3 hr.
a white powder (13.3 mmol, 85% vyield). np=
Thd 4€xBud Svas5€1d @1 5188 NB Rti Messti e abmipl ettomd The352ct R3] mixture
(found) [MtH+]=352.09/354.10 LC Rt=2,07, 95% (5 min
wamuhm@)edmm(\wal Mtk the pBloadi63ted 1o 604 1wl coREL,H@). ;The mixture
1.81-1.75 (2H, m; 2.29 (2H, t); 3.52 (2H, t); 3.75
wag s&rleé)fm 6.5r5Tha Iﬁ,rocﬂjs:)t W, @6la(c®—|by diltratiol \(\/ézdﬂ,eddyxtll water and
10.28 (1H, s); 12.57 (1H, s) aii) 5-(4-A cetyl-[1,
drief] t axepam overn)Thseyielore 73%i d [ 5- (4- met hoxy phenyl ) -
"Hpyrazol -3 yl J-aini de
cii) 5-(4-methoxyphenyl)-1H-pyrazol-3-amine

A suspension of 3-(4-methoxyphenyl)-3-oxopropanenitrile in ethanol was
heated to 60°C. Hydrazine hydrate was added dropwise over a minimum of 30 min
at 60°C. The resulting solution was held at 60°C until reaction completion, generally
15-18 hr. The reaction mixture was quenched with water. Ethanol was removed by
distillation to about § 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-methoxyphenyl)-1H-pyrazol-3-yl)pentanamide

A solution of 5-(4-methoxyphenyl)-1H-pyrazol-3-amine and
diisopropylethylamine in 10 volumes of a 9:1 mixture of acetonitrile:DMF was
cooled to -10°C. 5-Bromovaleryl chloride was added dropwise over a minimum of 3
hr at -10°C. The resulting solution was held at -10°C 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



To 750 nmg (1.96 mmol ) of 5-brono-pentanoic acid

[ 5- (4- met hoxy- phenyl )- 2H pyrazol-3-yl]-amde in 7 nL
W@bRooBWEYS2N- acet yl - di azepi ne (278 ngy, 1.96 nmol pCT/EB2d08/000090

Nal (240 ng, 1.96 mmol) wer&6added and the reaction

heated at 60C for 18 hours. Upon conpl ete conversion

KPR a TP FQd 8 deilBln TRAB1X 855 E fRS mMhik iR A 2 Phe yi
a 20 ?‘rgLTEof1 1DCI\/(I;izfmmgl V\géfﬁ/g}jn w@%@&?ere (\'{Ilﬁdzmorlgargﬁcfpharsehe yield
wabag.-gppcentrated under reduced pressure to afford a

resi due which was purified with Si02 colum (10 WO

2008/\08 (229 KL/ J-BRROBINIONAR . By Yph O HiprBazol-3-

gr adi O r B o R N (Rt BRSO Hip P azo

yl)pommesnde (380 ng) was recovered pure (yield 469%.
C22H31N503 Mass (cal cul ated) [413]; (found) [MtH+] =414

LC Biomopydiele Ha0MixeHO wihNKHEDR O KIHNMR ¢4RnddHBE acetone at
dnso-d6): 1.53-1.75 (4H, n), 1.90-2.15 (5H, nm),
roodn 28mBerhdure AUnd N)aceB1BOm3pidRrdzdle wak added4v3r 8hi Jthe reaction
m, 3.71-3.88 (7H, m b) gecond approach bi)
miRtufd-vipetiitred urdldilezeRatiod -wh9 coRplaBoThe aditture was filtered,
[ 5- (4- met hoxy- phenyl )- 1 H pyraol -3 yiJ-am de (' nono
rethyvd g cthk oinbekeansal, twashed awitl adeit@e @hd distilled to 2 volumes. The
5- (4- met hoxyphenyl ) - 1H pyrazol - 3-yl am ne (12 g, 62.8
freabask )wanek tidike ddint ¢ atio@yT1EF Bt O&Ivame wiads @ ithiNa®2ardl NaHCOs;.
nmmol) in dry N, N-dinethylformanm de (150 nL) at -10C
Theaslvadteds eedadedt winh BaOTh-awtremgiiab £1hgl sohaldrowiasl deteBnihed, and
m., 62.8 mmol) in dry N, N-di net hyl formam de (50 nlL)
0.98| ey § HCl4tasedrion)thandailiide rfembhsowamiadtied e wasixalleovfeatetone,
to stir at -10 to OC for 8 hrs. Sodium iodide (9.44
ethgnoleghd8waten| Qarefs naad ediret of0Ge plblyebledonpdaliyneNroduct in a 70%
acet yl honopi perazine (8.24 nL, 62.8 mmol) and
oveaNhyiéld sogrtbpdestddyfoami he (10.96 nl, 62.8 mmmol) and
the reaction m xture was allowed to stir at 50C for 18
hr sd) Towthgppvaers was renoved in vacuo. The residue
was di ssolved in nethylene chloride (500 nL) and
sat di 3t edmatheepwdesvd! Hmbaodr bpkwatige (500 ml) and the
m xture was stirred at roomtenperature for 30 . .
m nbhes. THerngdalsi ¢ | affemenaexyspienyhx-&d; pytaidd-ymene s
sodium sul fate, and the solvent was renoved in vacuo
compepiaNy deafable fopoPigmaohlrich (USA), but can be made using the
5- (4-acetyl -1, 4-di azepan- 1-yl ) - N (5-(4- et hoxyphenyl) -
folmlpg 25n¢jal grocedure:

Aryl B-ketonitrile synthesis

To a solution of an aromatic ester (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 80°C and then dry CH3CN was added dropwise (1.6 mL,
30.8 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 HCI 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



yl ) pentanam de as a thick light yellow oil (crude).
Then to a solution of the crude

wW®2{0808msed yl - 1, 4- di azepan- 1-yl ) - N (5-(4- PCT/IB2008/000090
met hoxyphenyl ) - 1H pyrazol - 3¢yl ) pent anam de (as a free
base) in nethylene chloride (270 nL) at room

o ARSI YO8 PERPARE e RRET SEhR PR nsrisialta view

Wa@%{“‘mﬂ 4@ .t r at roomtenperature for 1 hour. The
solvent’ was renoved in vacuo to afford 33 g as a
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hydr or| salt e foam was di ssolved in solvents

(3390 Nk, s AGES LY BLEk&onitfRE g@go 1%01§31n ]ai)séﬂlt@%tb% (15 mL),

and the crystal seed was ad

hydrh£Ink Yn SR 8kt 6 04 6oL L 916 rﬁﬁepoJr«%@cﬁ{] atdﬁﬂethgqga&iohqw&dheated

to stir at roomterrperature ours

at @9 foi NY 135 EPhdidarti6n MR thrk W& eﬂ@ov@é’@tdj&kﬁdto 1‘8on ¥thperature
20.5 g (72% of the title conpound as a whit

an&flﬁésioﬁl{/entr(pz{boe draehhaatdrdasdd 1e'¥§41[eMT|ﬁﬂe reﬁﬁﬁe was dissolved
12.3; np. 132-133C. c¢) Third approac ci,

in 230 ofl; 6f TRChOXMPRRBHAH Wil R%RB! PRABEHE bh@seAx»vﬁQchﬁéé?l@rated to

of methyl p-anisate in acetonitrile was cool ed

give ) Grudel ploidust tidit skas baBFBY IS Byb) @G]u@l@n 6} vy hfbcTﬂ"'Fe)tlon from

was added dropw se over a m ninumof 3 hr.

Et,0l Fotlegample, Al 2bnadthodP dé@vARvelitd puliB8€ by M0, chromatography,
conpl etion. The reaction m xture was quenched wth

elutiag evitlan O CREMRIO Hgjrat etd( foin 30490DIOM ae 8/ HEDCNIMEeOH); the
m xture was stirred for 1 hr. The product was

3-niesiod gt éxtivayiveivds taitinared wekITgOWididyvaiees g@tdall 65 809%,
in a vacuum oven. The yield was 73% cii)

5- (dit)Sebromoypheaydic)acid PY¥-a7eoho:I~pherie - B HS RIS -P amide
of 3-(4-nethoxyphenyl) - 3-oxopropanenitrile in ethanol

wasA kelatied bf 64Comidydicapli naldijdlr g08 was, atBleéd mmol) in dry
dropwi se over a mnimumof 30 mn at 60C. The
dimegipihdetagidedDMA) 3 varl )hed st cal e G 10ACI(Icereaet bath) under Ns; a
conpl etion, generally 15-18 hr. The reaction m xture
solwiam @l eh¢hacktiwxhphatyd)-1 Hephandl 3 wisninengvedg,by5.7 mmol) and
distillation to about 5 volunes. The product was
dllSpsmpa!ﬂfébyllamlm (2.74tbn] S Gashed) in diy Dived €i S anid) dmb edded over
in a vacuumoven. The yield was 88-95% ciii)
30 mipy ovfeNtoshours- abt-ho%), AENES yhdws ppngdetieB-ofl Yremaaction
t anam de

(acylation on the pyrazole ring was also detected). The reaction was quenched by
addition of H;O (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 Et;O (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 = 149.5-151.5°C.

diii)5-(4-acetyl-[1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-phenyl)-
1H-pyrazol-3-yl]-amide

5-bromo-pentanoic acid [5-(4-methoxy-phenyl)-1H-pyrazol-3-ylJamide (1.5



A solution of 5-(4-nethoxyphenyl)-1H pyrazol -3-am ne

and diisopropylethylamne in 10 volunes of a 9:1
woroossB2o0f acetonitril e: DMF was cool ed to - 189CX/1B2008/000090

5-Bronoval eryl chloride was 88dded dropwi se over a

mnimumof 3 hr at -10C. The resulting solution was
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TBVE an suc rie product - wet” WO
dii&%%%aé@a%f’@%' B8/ 089930186 ThE %&tmswwgﬂme&qn@% Np at

re-slurrying in TBVE at 35C fof a m ni num of

503@ %fj 18Vﬁ§ ?J‘Boﬁqg‘écti?dnvl&nf)lde‘h%ﬁﬁfa)!|m5mté‘r‘e@'WE@M'S)l the solvent

(4- et hoxyphenayl) razol - 3-

way|r)sﬂ;%%@%f1€é1@&:d|3}51‘é§fﬁﬁ¥rafi‘aaoﬂh% ﬂe§ulmn>ge@|i1Wr&§id@GQ§ @Bsblved in
in 10 volumes of acetone at roomtenperature and

Ddﬂ?ﬁg@ﬁﬂ/jhh WHRE PG BRZIaf N NED,addet) MSrand At - NadE2 x 20 mL), and

reaction mxture was stirred until the reacti on was

drie@BpLENE, SO eIgindoiveént WaBo Tl 1 e @df crudeRYdng dshethick oil were
i norgani cs, washed with acetone and distilled to 2

obtdldd T he p'fﬁdhctf\ia% HRe RS S Xt élﬁ@hﬁdogr (et Hiyhrtridge-flash SI
THF/ Et OH and vvashg%@vmth NaCl and I\Iakcgsémy The sol vent

11 faes ISdap! d}ﬁldyngt]DCEI ehtl OISt KeOd! B: uio Yived 90U icddpun@product
det erm ne and 0.93 eq of HO based on the avail abl e

and 0£2b@ %€ v puas gadivcn A setoddunaifddatpaeifone impathfasiions using
and water. Careful nonitoring of the pH yiel ded

a 5cg YWi0alchitridgpmedyeifdrmed wsdp theveanad tlughel@veaald, 1.10€ g of 5-(4-
desired form 1. d) Fourth approach di) 5-

aceyil- fled Jidazepheyyl)-behtapyicazal- 3~ {A-aientddyrehehyd)- 1 H-pyrazol-3-yl]-
I ntermedi ate 5-(4-nethoxy-phenyl)-1H pyrazol -3-yl am ne
amide wennitetazied|(Ry64amaidl a6 % fieldmnaSiagivekAli ghtorelloWSA)l., MS (ES+):
but can be made using the follow ng general
41pR6CDHHE: Aryl ,6-ketonitrile synthesis To a sol ution
of an aromatic ester (6.5 mmol) in dry toluene (6 niL),
unddiv) Ne¢-avleil-( 567 @loysmtins persparaneicnaaidr pI-(bitefh®pdphenyl)-
ng, 13 nmol) was carefully added. The m xture was
1 Hhpated- 2! [SOTi deny drbefriodidg CH3CN was added dr opwi se
1.6 n,
( 5-(4- acetyl [1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-phenyl)-1H-

pyrazol-3-yl]-amide (1.05 g, 2.54 mmol) was dissolved in a minimum amount of
DCM (5 mL) and cooled to 0°C. HC1 (2.0 M in Et,0, 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 Et,O 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

ei) 5-(4-acetyl-[1,4]diazepan-1-yl)-N-[5-(4-methoxy-phenyl)-1H-pyrazol-3-
yl]-pentanamide

To a cylindrical, jacketed 3 L reactor equipped with nitrogen inerting,



30.8 nmmmol ). The reaction was heated for 18 h and

generally the product precipitated fromthe reaction
WorRoo808B2as a salt. The reaction was al |l owed tBCT/IERM00/@®0090

room tenperature and the sd% d fornmed was filtered

and then dissolved in water. The solution was
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was generaily 0-80% Aryl aininopyrazole synthesis To

wad stfe8{(2 0N rth) H-IRLLOTT T d Midifum BFN8Inini N- Q&‘Sﬂhkﬂh@plpelazme
EtOH (15 nl), hydrazi ne nonohydrate (0.44 nL, 9.

(0.08D Ik}, 0aS 7add@d3 amgblh ResrRided ivoa av@isionehael toaﬂherlﬁfldtb?( over a
for 18 hrs. The reaction m xture was all owed to cool

mih@nuRos 4 &Pl aindifaindf thd ecrBpdrdirt inahe @¥aROLAtEA30°C. The
under reduced pressure. The residue was dissolved in

addiflonlfunhe D& anthedashtrd). 06 tIh avedone. AThéiter gidttuce pbasred. The
was concentrated to give a crude product that was

mipire fwasdstryedSI(D2S ephlirin the dayigoo€cd PBOXT ifon af mdmimum of 16 h,
Et 20. For exanple, the 2-methoxy derivative was

forpring hivelditdyel B nighirenBhograapiby progess wag muntitored by HPLC and
DCM MeOH gradi ent (from 100% DCM to 90/ 10 DCM MeOH) ;

wat heons3deretl hormptite i waiehv ehavas wasi t<ur 2fedfwithd &aftthg material
Yi el ds were generally 65-90% dii)5-brorno pentanoic

(brasiogyfezo{ed -and el Yhoodithp hedngyyadote pyaseaol - 3-yl Jarrai de A
solution of 5-bronovaleryl chloride (2.1 niL, 15.7
moThe ireactiorycondénte eyt @oeltedrtode 1§ Ty e 8 mimihumast 15 min with
cooled to -10C (ice water bath) under N2; a solution

agiggftiom @Smpnﬁdgyfoph@y/b)te/_mqllpwmzpdurest-lytt avsis ragir(ed. or g, minimum
15.7 mol ) and diisopropylethylamne (2.74 nL, 15.7

of koIl remode ynopggnicd. 3he mixtune svaa dleksdfibowsd org0Butlmer funnel with
After two hours at -10C, LCMS shows conpl etion of the

filte P8PeToMSingalgusat Yasmuan foiné. pyniaz dihe eakiegwaasvashed twice with
detected). The reaction was quenched by addition of

acetprs (el ob0d) keafdOt he at Hi-ER°GhiThe washc ek teemebined with the
formed upon addition of water is recovered by

mofliqr ] KoF GFpm WikcPriehEliFasicn AshUSRHSoAT IS iBe TeastaieddR fltrate was
room tenperature before quench| n a putative

coxgggﬁgwgéo&vogpquf Rpeyoximatedy 04k 9 9 Hy a clear solution.

eii) Aqueous workup

To a reactor containing the material from step i, 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 25°C, 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 25°C. The resulting
mixture was heated with stirring to 30-35°C over a minimum of 15 min., 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%



probl ens in subsequent steps. Washing with Et20 (3 x
10 mL) efficiently renoved the byproduct (acylation
worooppsE2dl e ring). 4.68 g of the title conpoundr/mes08/000090
obtai ned as a white powder (903.3 mmol, 85%yield). M
= 149. 5-151. 5C.
sol@thbh)o'?'s6dl4mﬁﬁi%‘é1¥donb@e (b] 6H ﬁé)eﬂ?xaxnat%r g(b 35'@@) ra% apar %a@‘ﬂsgd to wash
[5-("4-7iiethoxvphen)4)- 1 pyr az ]-amd
or@amid ORy PeAErAIOKEr aChthimum of 5 min. at 10 15°C The agitation was
5- (4-nmet hoxy-phenyl ) -1H pyrazol -3-ylJam de (1.5
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wefle 8&pardeB)| Reepasy askdeshulRbh ovekk B)per organic layer. The organic layer
N- acet yl honopi pe?lg}gl ne (0.56 m_{@lypdr 26grmol) and g

wadlireabpdomd edit¢hanfet@o (OvoldnElof @384, MoRhing d Rezy solution. The
reaction was stirred under N2 at 50C for 18 hrs. Upon

mixeRe hiad rhaapheh etianoht remveasidubywhEhB) , t he
solvent was renoved at reduced pressure and the
r esulit)i rgi-aceryl-f E97 diagepuns | IS NIV edmie hoxPXMe i20- H-pyrazol-3-
washed with sat. Na2CO3 (2 x 20 nL) and sat. Nadl (2 x
yij28emdr)gmidladdCldri ed over Na2SO4. Upon sol vent renoval,
1.7 g of crude product as a thick oil were obt ai ned.
TheTpraogactor wastaming fthe chaloyriddi fHdn chapoiip® 4@ rkapidys( LD of acetone
cartridge-flash SI Il from|ST) enploying DCM and
wabCGMdeBOdhe: festibing elidtde 9Rag heftedumgthpstdtigg to a3d30°G2over a
g of less pure product. A second purification of the
minimpun eoff t@avinonrusigg hazyssgusbA2Tharcontaige ofiehe reactor were
perforned using the same eluent. Overall, 1.09 g of
clagified-thenyeghyd pplypadrdilencepachintod wagbﬁtlaamtmnaﬂasi{ using vacuum,
[ 5- (4- met hoxy- phenyl ) - 1H pyrazol -3-yl ] - am de were
magtieiiire the 204n theeRBcioredtd)5-38°G. Bhitida Miaghhaintained until
yellow oil. M5 (ES+): 414.26 (MtH)+. div)
filtgatjop %t@émd _The resptiraansh&itar paélwelpemsadomh acetgne (0.05 L) at
4- et hoxy phenyl )- | H pyrazol -3-yl]-am de
”O%;d odhedbifteaées from the suction ﬂask were transferred to the reactor and

5-(4-acetyl-[1,4]diazepan-1-y %)oent anoic acid )
ringesl ‘eﬂn&@t‘ﬁewi%ﬁ rL,n Molmowfé HC3-(910424kd, deDIGLLD B acetone
di ssolved in a m ni rum anmount of
(0. %’%ﬁxﬂ sn%ﬁl)wh%ﬁ%wrb@ %%L:of ﬁ@@nelza@twa =0 Ivaa prepared
({m and the mxture stirred
an tlra?f% Pnﬂbh@a%wsw 01 e theeectasd 0s #pcpfewa:te( av@@@fided to
{2 solkd was filtered, washed wt
forgle% 2 S? § “OpRdhiarioidhy 5% A essbiiion G}O%W V@S@dded to the
1.09 of the hytrochl oride salt (t2 42 mol, 95%
1'ea%Oé|oa I a fRipf gy o 20 min., maintaining the temperature in the range of 20-
25°C. A second third of the 5% HCI solution (0.076 L) was then added to the reactor
over a minimum of 20 min., maintaining the temperature in the range of 20-25°C.
The contents of the reactor were seeded with 75 mg of 5-(4-acetyl-[1,4]diazepan-1-
yD)-N-[5-(4-methoxy-phenyl)-1H-pyrazol-3-yl]-pentanamide HCl (e.g., Form 1),
followed by the addition of the last third of 5% HCI solution (0.076 L) over a
minimum of 20 min., maintaining the temperature in the range of 20-25°C. Another

0.08 equiv. of the 5% HCI solution (0.023 L) was then added to the reactor over a

minimum of 30 min., maintaining the temperature in the range of 20-25°C. Judicious



poi nt was not determ ned due to the extrene
hygroscopicity of the sanple. M5 (ES+): 414.26

w@ kooBlps752€) Fifth approach ei) 5-(4-acetyl-[ 1, PCT/IB2008/000090
4] di azepann-1-yl)-N-[5- (" 4- 98t hoxy phenyl)-]H
pyrazol -3- ylJ pentanam de To a cylindrical, jacketed
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conggaSRt@eStvhl Istlieanat"eRd so@ndy LeRRShaik ¢ H’P,nforrﬁlling a thin
5- brono- pentanoic acid _
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acetone (1.18 kg, 1.5 L) were added (at 20C) to forma

mith iR oflEOt MIre A cBiiéhd 1 1X4 W%Qvas%ﬂe&ttd) ENeefbab@3DvEPBImidimum of 3
25-30C for a mnimum of 15 m n. N acetyl honopi perazine

hr.{ On8@2aiktihg hdXémlperdludB34nntle) r¥Rge asfded-yioa, agstdin®na thick
funnel to the reactor over a mnimumof 45 mn.,

suspahgival Mhegmittard evaRetRhus@reéd ot - argefodfa 28m&Gm of 12 h.
The addition funnel was rinsed with 0.05 L acetone. A

CrystallieatidX twesecpeyi $drsldl ebmplbe wiextthese was $ta0% esk (3product
rpm) in the range of 25-30C for a m nimum of 16 h,

preedtrinnge smothdrtléfueel | ow m xture. The reaction progress
was nonitored by HPLC and was consi dered conpl ete
whelht hexaireass<her? ftefed drea Bushhérmynnelt @olygropylene pad) using
(bromopyrazole) and <_ 2% of the iodopyrazole present.

houSleevaceant ok sclumibanifswater €0.068110d ataohe 1BC3 dvieanda0.06 L alcohol
mnimumof 15 mn with agitation (295 rpm) to forma

(ethviol @tgtoht ¢ :8) xtwrveast tatednagildtomagede b (24 %riethianuin3 % water,
of 1 h. To renove inorganics, the mxture was then

77%idcemedveralh. Bhohyodutidmmaelused tchwash theefiltpagede tusean@.15 L x
house vacuum for 1.5 min. The cake was washed tw ce

2). wit rsolutiet orfe watert 40.000 @.)24ckipne0(BO7L) Lat ast 16C2 Thelcohol
wash was conbined wwth the nother |iquor fromthe

(ethpmobacétone (k:Pbr/ vanhsugieted untilihoseo geheowse@O o ethalple 3% water,
filtrate was concentrated to a vol unme of

5T%msetotienaitestl]). This selutionfsasmiggdctioesiashsdleufiitemcaksi (0)30 L). The
Agqueous W ~orkup To a reactor containing the materi al

wef galip waepubjected So |sugfion updessitp gpm geingHorsgenevws and held for
sqQlution of methyl THE (1.22 kg, 1.42 L) and et hanol

30 pongafterdyiprong ywpped. Product purity was checked by HPLC and additional

washing was performed if total impurities were not < 2%. Product was oven dried in
a vacuum oven with nitrogen bleed at 38-45°C, 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 = 185°C; crystal form = form 1; particle size = D90 < 89.4 um, D50 <
19.2 um.

f) Hyvdrochloride salt of 5-(4-Acetyl-[1,4]diazepan-1-yl)-pentanoic acid [5-
(4-methoxy-phenyl)-2H-pyrazol-3-yl]-amide

The present Example describes the preparation of the hydrochloride salt form
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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 119°C (Form III), 127°C (Form 1V), 167°C (Form II),
and 186°C (Form I). Another form, potentially an ethanol solvate, exhibited multiple
endotherms, corresponding to 1) desolvation at about 100°C, 2) Form I at about

183°C, and 3) possibly another polymorph at about 200°C. The Crystal Form Table
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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.35, respectively (see, for example, Figures
8-11).

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-Acetyl-[1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-
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hydr ochl oric acid salt form (see below . Counter |on .
" SolHodh dews e owsideraldy onbidle iy yaisscBhe vieltyng peied of Form I is

loric acid Cryst aI line solid 185C No 165C
18g4 ﬁgréwﬁﬁt or yrgs yelegraesycihe meliingeppianiod: Fovas Hatsol@6°Co(plus or

.aboyt 180; and about 200C Differential scanning
migus grdieﬂt‘fteﬁ data were collected for each solid form
achi_eve DSC (TA instrunments, nodel QLO00)

unng“flﬂé’Lf?ﬂfﬂn‘%bwoﬂﬁéurepaérl alsbre s 6y RFIOR Apowigtd%h and absorbs

00C, te 10C/ m n.
oS5t U Ll ATl s

I d del TGA/ SDTA 851e
SRR ”t%wleE Shtasiar B XusaY merks At Aol 5.3 and 21.9°,

as( N2 30 to 250C, scan rate 10C/ min
ph% ?lggllélsst 3]%9/\‘)&@? chendie ng)rhéheaﬁlaghl,ngymﬁ%w@pulement method
uth Jractorreter (Bruker axs, nodel D8 advance) havi ng
follow ng paraneters: voltage 40 kV, current 40.0

A, Faff p1cq\%eup( rzn%sture at l%g[ 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 26 of 20.2° and 24.9°, plus or minus about 0.3°,
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(Ny); scan range 40 to 200°C, scan rate 10°C/min.

Thermogravimetric analysis data were collected using a TGA instruments
(Mettler Toledo, model TGA/SDTA 85le) under the following parameters: 40
ml/min purge gas(N,); scan range 30 to 250°C, scan rate 10°C/min.

X-ray data were acquired using an X-ray powder diffractometer (Bruker-axs,
model D8 advance) having the following parameters: voltage 40 kV, current 40.0
mA, scan range (20) 3.7 to 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 26°C.
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| ustrates certain characteristics of observed

hy dridehbegsefie Exahipl€rdestiabest digmprepatityst aif &9stal Tabhel of the
Crystal Form Crystal Form Crystal Form Crystal Form

hy@rycdll atiddsinof §-(44Adekdl- 11\ diazbpno 1 yliHpertahoici abéd [{-8%4methoxy-
HC) Melting: 180- Melting: Melting: Melting: Three
pheealR<XH-pi8GGCl-368Faki2d 125C About 100C About 180C
About 200C Non- Somewhat Hygroscopi c Not tested
Hy griasst ppoaeduley @il d scmpiod thy Gree daspifornm( A0V dvatcetyldtl ,4]dPazepan-
at RH (see Figure 4) (5% water at RH 50% see 50%
1 -glo-eRHNBI pcisles - E-gretleo Xyt phdriyiu? H-ph23zol H -gl]raeamitile) we¥ dissolved
t he vari ous observed hydrochloride fornms, only Form
in (1 1B6EL acstonedt 8t5° UeAysohaimeihy ) BsidGpircaceganearivateromsyprepared by
_about 0.5% noi sture when equilibrated at RH |less than
dilotingcpya$ Yot as). HIOh uAing73etORY)RHNI BE 5 Havasadted dawty. 1.2 ml
about 12% noisture, but loses it without significant
EtiNE t4612Q1 €l 00nl W ethasabinsthaRel) Bas deldeé sbdwhy. The solution became
milky in a few minutes; stirring was performed for around 5 minutes. 0.25 ml of 5%
HCI was added slowly. After 5 minutes, 0.25 ml of 5% HCI was added slowly. After
5 minutes, 0.087 ml of 5% HCI was added slowly. The mixture was heated to about
40-50°C. 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-yl)-pentanoic acid [5-(4-methoxy-phenyl)-2H-pyrazol-3-yl]-amide
was dissolved in 1.2 ml acetone at 35°C. 0.754 ml ethanol ASDQ (100:10
ethanol:methanol) was added. A solution of 5% HCI in acetone-water was prepared
by diluting 37.5% aq HCI using acetone. 0.18 ml diluted HCI solution was added
slowly. A seed of crystal form I of the hydrochloride salt of 5-(4-Acetyl-
[1,4]diazepan-1-yl)-pentancic acid [5-(4-methoxy-phenyl)-2H-pyrazol-3-yl]-amide
was added. 0.18 ml diluted HCI solution was added slowly. Around two minutes

later, 0.18 ml diluted HCI solution was added slowly. Around two minutes later,

another 0.18 ml diluted HCI solution was added slowly. The mixture was heated to
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degrees); the nelting point of FormIl is 166C (plus
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Form 11l al so exhihbits
temperature did never exceed120°C).

After the last addition the reaction was left stirring until the temperature of
the mixture spontaneously decreased to 25°C. Water (100 mL) was then added and
the mixture was extracted with diethyl ether. The organic phase was dried over
Na;SO4 andconcentrated under reduced pressure.

The crude product was used for the next step without further purification.

C9H5B1‘C1N

'H-NMR (400 MHz, dmso-de): 7.03 (s, 1H), 7.44-7.54 m, 1H), 7.72-7.84 (m,
2H), 8.00 (br s, 1H)

Yield 68%

b) 5-(3-Bromo-phenyl)-2H-pyrazol-3-ylamine

To a solution of 3-(3-bromo-phenyl)-3-chloro-acrylonitrile (10 mmoL), in

absolute EtOH (20 mL) hydrazine monohydrate (1 mL, 20 mmol) was added and the

reaction was heated at reflux for 4 hrs. The reaction mixture was then allowed to
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Preparation of Crygt al Form | \g]:‘j (I)f t he dryg)g%HcJ)j%lmml SV
an@adét of 5-(4-Acetyl- [1, 4]diazepannz-1 -yl) pentanoic
acid [ 5-(4-nmethoxy phenyl)-2Hpyrazol -3-vl]-am de. The
pr edent sebuaivp| & ﬁ%smobasselphehlpnaea(rsam N P4 @iMstah 5 mL of
forml| of the hydrochloride salt of
DMA¢ 4odledtat| 0°C1 addodivtiae pAS- (B~ lyﬂo)nqopmmmmpx #ahgbl-3-ylamine (890
[ 5- (4- met hoxy- phenyl)-2H pyrazol -3-yl]-am de. First
mgar?so%‘bdun@l) 16 BImE ofgDBA tes dddeé andstie freomonfleft stirring for 1h at
{J Acetyl -[1, 4] di azepan- 1-yl)-pentanoic acid
0°¢ 5Upan rrg@mmlyccphplnybl)l 1RHrgactianolaSdithiedanitd s miasnd the éﬂoduct
d| ssolved in 1.97 nL acetone at 35C. A solution of 5%
wapiextipgted cuitlo 36 -matod D UG Tireepaneit ghase tiasudriaigo @t Ng8SO4 and

ag. HCL using acetone. 0.6 m of 5% HCl1 was added
cogqe@WaSﬁd under yeducet Qe ASDBY Tl00il¢ Ppredutanekt offEINMANetas used for
was added slowly. The solution becane mlky in a few
therpext step; wishoutfurthenewrifeation; peiniiog 1808updlE m nut es.
0.25, mM of 5% HCA was added slowy. After 5 m nutes,
o 250 @ sadptigyp FiEbrome -paiderbis lhoid [5-(3Abtamo-phenyneibpyrazol-3-
087 m of 5% HCL was added slowy. The m xture was
yl]ﬁggfigo(ap@utagdlj& mmol) in 10 mL of DMF, Na2CO3 1.23g, 7.48 mmol),
piperidine (738 uL, 7.48 mmol), and Nal (561 mg, 3.74 mmol) were added and the
mixture was heated at 60°C 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 NaHCO3. The organic phase was dried over
Na2S804 and concentrated under reduced pressure. The crude was purified with SiO2
column (10 g) with gradient elution from 100% DCM to DCM-NH3 (2N MeOH
solution) 95:5 to afford the title compound (1.2 g, yield 79%).
C19H25B1‘N4O
Mass (calculated) [405]; (found) [M+H"1=405-407

LC Rt=2.48, 100% (10 min method)



40-50C. The m xture was left at roomtenperature while
stirring overnight. Crystals were filtered and washed
wowaos/0g7sed acet one, and were dried at 45 C f orPEbmB208/000090
hours. 505 ng of solid were P&covered. Second
procedure: 377 ng of the free base form of
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[ 1, 4] Bireez ePad=-l=yontaRRR GANPI L (B%IiRdol-5-y1)- 2H-pyrazol-3-yl]-amide
[ 5- (4- met hoxy- phenyl ) - 2H pyrazol - 3-yl ] -am de” was
added.]-DrilsBprépydiilanyed Bl do35 Wdr 08k WS AL 98T | oMY -
Around two minutes later, 0.18 m d)iluted HC1
sol Wd arohaknasfibg of mesthyl infle A aFbuXyIHIOYS FSmh@IPin 10 mL of
another 0.18 m diluted HCl1 sol ution was added slowy.
dryT DaVIRi278 ung ofiia Hh@aihethl bt €pe20i08/08FE295.7 mmol) were added and
PCT/ 1 B2008/ 000090 96 about 40-50C, and then was |eft
theamixtoencb eledeto i°q. € ﬁﬁbb}bl@pytcihldrb@@amv(fﬂ]t(m ght.7ndh61) were added
crystals were filtered and washed with 1.5 m acetone,
dremadvise rapddafited] diout SLC-NISr shaabicompleerconvExsaibe the starting
5-Piperidin-1 yl pentanoic acid
myt&-igl3toh then Wdp henithiyt: Atepyrizinod vaisydijutadiwigh 30) mL of DCM and
3- (3-Brorneophenyl)-3-chloro-acrylonitrile To 30.9 nL
waghed witlDivFtugated Nasl Q3 c dbk eatgdoinphase0€ad lriddnbverf Na,SO, and
POC13 (200 mmol) were added dropwi se so that the
copeampatest yndenwsluatdapysssundethd @Eude Tast heifid twitle S10; Lolumn
. (100 mmol ) of 1-(3-bronophenyl)ethanone were added
elvgmgp\wth @-layane hBhe dte compound vas| abweided 65 0lemghyietd 86%)
temperature. Wien the addition was conplete the
reatifdnNakSistirred for further 30 ninutes and then
2.7 (40 mol) of hydroxyl an ne hydrochl oride were
addMpsaneplcelated) E3Thli GfoundafMdHip=1382 50C. The heating
was_t hen renoved and other 27 g (400 nmol) of
hy dF6x§173n3 hel 0Ryelcoenn sratheder e added portionwi se (so
thai _the tenperature did never exceedl 20C).
H-NMR: (dmso-ds): 1.06 (d, 18H, J=7.52), 1.75 (quin, 3H, J=7.52), 6.75 (m,

1H), 7.48 (m, 1H), 7.60 (m, 1H), 7.72 (m, 1H), 8.25 (s, 1H).

b) 3-Oxo0-3-(1-triisopropylsilanyl-1H-indol-3-yl)-propionitrile

To a solution of 393 uL of anhydrous CH3CN (7.5 mmol) in 6 mL of dry
toluene cooled down to -78°C, 5.35 mLof butyllithium in hexane solution (1.6 N)
were added dropwise. The mixture was left stirring at -78°C for 20 minutes and then
a solution of 500 mg of 1-triisopropylsilanyl-1H-indole-5-carboxylic acid methyl
ester (1.5 mmol) in 2 mL of dry toluene were added and the reaction allowed to
reach room temperature. Upon reaction completion after about 20 minutes the
mixture was cooled down to 0°C and HCI 2N was added to pH 2. The organic phase

was separated, dried over Na;SO4 and concentrated under reduced pressure,



After the last addition the reaction was left stirring

until the tenperature of the m xture spontaneously
wale@smsmsed to 25C. Water (100 nlL) was then addedI/@spdos/000090

the m xture was extracted wi $h di ethyl ether. The

or gani c phase was dried over Na2SO4 andconcentrated
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nonohydr at e was added and

reaqiQ@ RE=3a9, §EALGdna meaoldyx for 4 hrs. The reaction
m xture was then allowed to WD 2008/ 087529

PCT/'HBROOR! QRR9E;): 9060Q8H,d,J=708m) 1 eﬁnsﬂ@qma%@hx €76 (1H,

sol vent was evapor at ed under reduced pressure. The

d); BIBdUR (B, )] 7.483t £ (W] ), F1.20,7. 720 (XM MY 8.05 (gClaver
1.8 g of the title compound  as pure product (yield

54%c) SCAHABBEANI-5-) i VB ALY [T amehes 0- d6) : 4. 58, 5. 03
(1H, 2 tautoneric peaks),5.64, 5.84 (1H, 2 tautoneric
peakx) a sdl@Bor( dF3-Oko-34(Bhiisdptops)silailylsBHAnO!-§ -y -prapionitrile
7.77 (1H, s), 11.56, 11.97 (1H, 2 tautoneric peaks).

(420 nte, Bi.pemntblnid 1§ hpleof abailatedttiOd,[ B0(18: bf dpdiagine monohydrate
phenyl ) -2H pvrazol -3-yl]- amde To a sol ution of

(15.4bmanad) wedreraglded fandr thd ere@&0én keflikeddfambl hours. T.EAM Sfshowed
DMA, cooled at 0C, a solution of

cobp&e poanersphetoy the- @htnppyezole- Srdyhlaoisigl (8Q0Otectipn. IhE4nixture
mmol) in 3 nL of DVA was added and the reaction |eft
wast ¢anciengatedruiklen raducedQrespon, asdheniidied cweithl BO2o000lum (eluent
reaction was diluted with 5nL and the product was
gradientadrosn M0 ROMritooP UDENeThe Joh)gtmiatfopthathe tille compounds
dried over Na2SO4 and concentrated under reduced
(10megsyiehl: 4th® oily product, wet of DVA, was used for
C11H 10Ny
Mass (calculated) [198]; (found) [M+H"]=199
LC Rt=0.84, 100% (3 min method)
d) 5-Piperidin-1-yl-pentanoic acid [5-(1H-indol-5-yl)-2H-pyrazol-3-yl]-
amide
To a solution of 5-bromovaleryl chloride (80 pL, 0.60 mmol) in DMA (1 mL)
cooled at 0°C a solution of 5-(1H-Indol-5-yl)-2H-pyrazol-3-ylamine (120 mg, 0.60
mmol) and diisopropylethylamine (104 pL, 1.20 mmol) in DMA (2 mL) was added.
The reaction was left stirring for lhour at 0°C and then piperidine (119 nL,1.20
mmol) and Nal (90 mg, 0.60 mmol) were added and the mixture heated at 60°C 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 mL) and washed with Na;COj;



the next step without further purification, assum ng
100% vyield. To a solution of 5-bronop-pentanoic acid
wQ 3008881320 0- phenyl ) - 2H pyrazol - 3- yl]-am de (BODIE2008/000090
3.74 mmol) in 10 nL of DWW, 1N42CO3 1.23g, 7.48 nmol),
piperidine (738 L, 7.48 mmmol ), and Nal (561 ng, 3.74
safif®ledl WiREEsAGERH BRGERG g’ﬁhg%t WE?CWnHﬁ%{dggltd%{ére%ged pressure

for 5 hours. Wen the reaction was conp

and@hy enlde Méudt&ﬁﬁ%%ﬁﬁiﬁ’é@@%&{\?%?ﬁé. pressure and the

resi due was diluted wth and washed with a
sat Wiateth %ol uti on of NaHCO3. The organi ¢ phase was
dried over Na2SO4 and concentrated under reduced
pressuHeNsThe crude was purified with Si02 colum (10
g) wth gradient elution from 100% DCM to DCM NH3 (2N
Ve OiVassalalciiingd) 956 5); t(fouaih gyt itessé t1 e compound (1.2
g, yield 7999 . G 9H25Br NMAO "Mass (cal cul ated) [405];
(f oWrHIR t£ V1] 008051 @ &hin nhdEh&RI=2. 48, 100% (10 mi n
met hod) WO 2008/ 087529 PCT/ |1 B2008/ 000090 98 ' H NMR
(40CHNNB/R dp90- 860z, Me@HLdFO 140,911 012188 2,440 (BH(2H,m),
n, 3.15- 3.17 (2H n), 6.96 (1H, s), 7.29-7.45 (1H
2.803.01(A807), SI0T-3H7 (3H, })63-40-8F0 12, M), 6.43-3%1( tHim), 6.76
~s), 10.43 (1 H s), 12.89 (1 H s). Exanple 6
(118,5Ri h2647di (¢ H yrh), ToehTakio{2¢],an), d.§&¢ (HLsh,i 120118, s, HCOOH)
yl)-2H pyrazol -3 yl]-amde a) 1-Tiiisopropylsilanyl-1 -
H i EgaplTcar boxylic acid nmethyl ester To a sol ution
of | of methyl indole-5-carboxylate (5.7 mol) in 10
L Of(4-Aireyy BN /211 @ eprgn-off-y Weddn{amiotea @l (Siplyr lisBepisI Bibyrazol-3-
50-60% 5.7 mmol) were added and the m xture cool ed
YDtaige. Trii sopropyl chl orosilane (1.06 g, 5.7mml) were
added drop wise and after 1 hour LC-MS showed
conpl &t@xacdmyeidsi-Srylgfrophmmigilarting material to the
title product. The m xture was diluted with 30 nL of
DOM Baid Progiishetvad phersaedir atcoddiNg2 @08 thd heemarghnpwcedure  for
phase was drjed over Na2SO4 and concentrated under
amnegy o asResie(romeed &Y ude was purified with Si02
coluym__eluting with n-hexane. The title conpound was

obt aiHBYR( 688 Milz, WePH-d699.0C AdHLONG2SI (2H, dd), 8.26 (1H, dt),
7.39 (1H, dd), 4.79 (2H, s).

b) 5-Pyridin-3-yl-2H-pyrazol-3-ylamine

The product was prepared according to general procedure for aminopyrazole
synthesis (route A2)

The crude product was purified with Si02 column (5 g) with gradient elution
from 100% DCM to DCM-NH3 (2N MeOH solution) 95:5. The title product (371
mg, 68% yield) was obtained.

'H-NMR (400 MHz, MeOH-d,): 8.82 (1H, d), 8.41 (1H, dd), 7.98 (1H, dt),
7.37 (1H, dd), 5.82 (2H, s)

c)  5-(4-Acetyl-[1,4]diazepan-1-yl)-pentanoic  acid (3-pyridin-3-yl-2 H-
pyrazol-3-yl)-amide

The product was prepared according to the general synthetic method for the



Mass (cal cul ated) [331]; (found) [MtH+] =332 LC

Rt =3.39, 100% (5 mn nethod) 'H NVR (dnso-d6): 1.06
wd@doosh8H0 J=7.52), 1.75 (quin, 3H, J=7.52), 6. PET/12008/000090

H, 7.48 (m 111), 7.60 (m | H, 7.72 (m 111), 8.25

(s, 1H). b) 3-Oxo-3-("1-triigqnpropylsilanyl-

H i ndoI 5 yl) propionitrile To a solution of 393 L of

YNGR S4B [ oM e
S&La@ gﬁﬁu&]weé ;J}Dnﬁeg%% ﬁ@é%‘ahﬂﬁrpﬁ\%gs b &cm &‘thér?fr%SIOO%

tirring at for 20 mn t hen

spEM {omCHE-NBBQ 2RMeDH solution) 95:5.
1-triisopropylsilanyl-1Hindol e-5-carboxylic acid

met hy|Theaestdy wad fibtherplgifiéchb prebarafivel HPLCobugne 71 me of pure
added and the reaction allowed to reach room

t Bopest 4yialde2S%)pon reacti on conpletion after about 20
mnutes the mxture was cool ed down to OC and HC1 2N

was adaed2sMNeOpH 2. The organic phase was separat ed,

SE ;Saﬁés%rwée%éy o s%l& W%é%?;éi%@égéed;se:
49 ' '
af f or ql?ﬁgt e%l %9% |t € eﬁlré? uct which was used in

t he nex purification (%/leld:

60

A A T
1Ha 3R, d9n& 9t ﬁ%{ bréa<g63 6@%1*1& %d% 438 (5?{ m), Ip, 7@&314 nl% 2.63 (1H,

(3H, quin, J=7.
Tm3 875 am (dk)2. 43102.}{ )60 07/ (381 (Y2 H, 8a)25 805(11-11&!)) 1.70 (m,

hl9onz?1

c) 5-(1 HIndol-5-yl)-2H pyrazol anzine To a
SO i 528 m).

3- Oxo-3- (1-triisopropylsilanyl-lHindol-5-yl)-propioni
trileExagorledy, 1.44 mmol) in 15 nL of absol ute EtOH,

720 tho;, ég |ne nonohydrate (14.4 nmol) were added
and t v&’ P& t"r WP RRRIE ACif &~ (4-arersuy ©henb-fedhbvidtryrazol-

c§) I;nt% conversion to the am nopyrazol e and al so
W d'eprot ection. The m xture was concentrated

et R O B 7,5l o
af f or dHeh@réduict eweOMPRYAEE abcb28Y, 1o/ 1 BLAgeb procedure for
aminopyrazole synthesis (route Al).

The crude product was purified with SiO2 column (10 g) with gradient
elution from 100% Hexanc to Hexane-AcOEt 7:3. to give 1.43 g of purc product
(yield 31%).

'"H-NMR (400 MHz, MeOH-d,): 7.97 (2H, d), 6.98 (1H, d), 4.31 (1H, g, J =
7.3 Hz), 3.89 (3H, s), 1.63 (3H, d, ] = 7.3 Hz).

b) 5-(4-Methoxy-phenyl)-4-methyl-2H-pyrazol-3-ylamine

The product was prepared according to the geperal procedure for
aminopyrazole synthesis (route A2)

The crude product was purificd with SiO2 column (10 g) with gradient

clution from 100% DCM to DCM-MeOH 8:2, 1.0 g of pure product were obtained



Cl1H1oN4 WMass (cal cul ated) [198]; (found) [M+H+] =199
LC Rt=0.84, 100% (3 mn nethod) d) 5-Piperidin-]-yl
w@eosasmsee acid [5-(1 Hindol-5-yl)- 2H pyrazoPcBmBzods/000090
am de To a solution of 5-bronovaleryl chloride (80 L
0.60 nmmol) in DVA (1 nlL)l02cool ed at OC a sol ution of
5-(1H I ndol - 5-yl ) -2H pyrazol - 3-ylam ne (120 ng, 0.60
(vield gged)) and dii sopropyl ethylam ne (104 L, 1.20 mml) in
DMA (2 nmL) was added. The reaction was left stirring
&1 NI (¢ 0 aMHYC G hea7 d2Hed), di. 9 (A1, B,8%. QHL, simiol)
and Nal (90 ng, 0.60 mmpl) were added and the m xture
(3H, sheated at 60C for 5 hours, when LC-MS shovved corrpl ete
“gnver5|on of the bronp-internediate and
s FEHSEH i FBYGC RF Pr e@s(drvéefh%evf}eég“ufufée%a% 2
. (g lved in DCM (2 nL) and washed with Na2CO3 WO
pyraz O%‘é’?tf’é’*f 29 PCT/IBZOOS/ 000090 100 saturated water

0y 53;5 glli'ct Jeﬂ spx Qflagp ?{1}%2 % gé:n%p {‘ﬁr %{15 %c%odcf{m éhc

pressur e"cru

- % M ted
one pc{%%gigtih;@ﬁs th%mdbm%ﬁmg%s%é&@@é@g&%& -3 | 3%1)85% %%%gsran ﬁ )

MEefehRdde pﬂddNNRx 2(5%@1%&/11%@* ehliinn X2 47 whh9kE it eliitin
2.44-2.56 (2H,m, 2.80-3.01(2H, m, 3.07-3.17 (2H, m,

from 120%0DBMEE DEN[-NH3 (267 ¥R06I Sdlufdn)Hy., 6.76 (1H, s),
7.26-7.30 (1H, in), 7.40-7.44 (2H, m, 7.86 (1H.s),
gliggohtaiped srudpiC@OHpen Bxafipl egdin $y prep-HPLC to give 54 mg of

(4- Acetyl -Ll 4] di azepan-1 yl) pentanoic acid (5
pure PEﬂﬁr“i“H RIS T 2H pyrazol-3-",1 )-anide a) 3- Oxo-3

a%é]la (Lﬁn 3-yl propioiaitrile The product was prepared
¢ 9@ to the general procedure for am nopyrazole

a%sr{?asl &la{eﬁ?wﬁ];@fgund) [M+H"] =371

LC Rt=1.61, 100% (10 min method)

'H-NMR (400 MHz, dmso-dg): 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 (2L, m).

Example 9

5-Piperidin-1-yl-pentancic acid (5-furan-2-y[-2H-pyrazol-3-yl)-amide

The product was prepared according to the general synthetic method for the
one-pot synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides.

The crude product was purified by prep-HPLC (yield 15%).

C17H24N40;

Mass (calculated) [316]; (found) [M+H"] =317

LC Rt=1.53, 100% (10 min method)

'H-NMR (400 MHz, MeOH-d.): 8.48 (11, s), 7.56 (1H, s), 6.70 (1H, s), 6.66
(1H, s), 6.52 (1H, m), 5.49 (1H, s), 4.88 (1H, s), 3.10 (2H, m), 2.48 (2H, m), 1.77
(10, m).



| H NWR (400 MHz, MeOH-d4): 9.07 (I H d), 8.S1 (2H,
dd), 8.26 (1 H dt), 7.59 (1H dd), 4.79 (2H, s). b)
W®2008/08T2N- 3- y1- 2H pyrazol - 3-yl am ne The pr odurCT/WE2808/000090

prepared according to gener%3 procedure for
am nopyrazol e synthesis (route A2) The crude product
was_purified with SiQ2 colum (5 g) with gradi ent
el uExamnle 16m 1009% DCM t o DCM NH3 (2N MeOH sol ut i on)

The S% yi el d) was

obt A Fath- Methomed ool NPy e P o LA butyramide

8.41 (1 .H .dd), 7.98 (1H, dt). 7.37 (1H, dd), 5.82

(2H ‘2‘)]131165"’ 17(143%@%@’940-‘[01‘,1Aﬂlkﬁ Yépan- 1-yl) pentanoic

P GBct U0 B et A6 Mg  BTENS atidae (15 mL) ethyl 4
bro%%%?%tﬁ%g@%%ggg’@fg%@i)hgfﬁggg%&o %ﬁ??}}??géggtlw mixture was refluxed
for (3} ATy Pat Bt S5551:E P Sigwasiueaot den e o st end the
S S AR 8 Pl L Ty e
T Bite i GRUESAT vorent e Rhbistuce 1o B Seabag product which
wer T 208 TR W e S b RSB E RS htn et hod) * - NVR

(4 MeOH d4): 8.89 (111, d), 8.49 (1H, dd), 8.12
(1%“%&@’7.48 (1H, dd), 6.81 (1H, broad), 3.60 (1H,

Dy S oA g A (1 1, %8
s ARSI R QB o (2 M Bamle ¢
[ 5-AnmrR hawy RIADY \derst TBY: NYA1 2 P39y 1 A Lo 31 98, 1.57-

1.63 (4H, m), 1.78-1.84 (2H, m), 2.30-2.35 (4H, m), 2.42 (4H, m, broad), 4.08-4.14
(2H, m).

b) 4-Piperidin-1-yl-butyric acid

To a suspension of crude 4-piperidin-1-yl-butyric acid ethyl ester from the
previous step (about 25 mmol) in 15 mL 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 0°C with
HCl 6N and concentrated under reduced pressure. The residue was treated with
EtOH 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)

CoH17NO,

Mass (calculated) [171]; (found) [M+H"] =172

LC Rt =0.23, 100% (5 min method)

'H-NMR (400 MHz, dmso-ds): 1.44-1.51 (2H, m); 1.64-1.80 (6H, m); 2.22-



a) 3-(4-Methuxy-phenyl)-2-rnethyl-3-oxo-propionitrile

The product was prepared according to the general
wee@sesisee for ani nopyrazol e synthesis (rout eP@I/I§2008/000090

The crude product was purifilﬁg with Si02 colum (10 Q)

with gradient elution from 100% Hexanc to

- . d
2 A 2o T T bRt A0 Nack B b boradg o 306,40 (28,
698(1Hd)431(1Hq,J—73Hz)389(3Hs)
m>1 63 (3H d, J = .

o erpomeny éaenaﬁeca?m@wy-fﬁé°}j@2é%%?r? g%%!j,ea,mde
t
2¥8§T§d%%u§aa%%%?4 B%‘lefl Mﬁﬁé&?@%’@@ i (46 4 gyl i 12.2
dicfcBe B LA Pl ?ﬁ”l&féﬁrlﬂ@amlg%% 8 W Ea00BFOETb s added end
the é@fgs%z‘g%%g&%g%q ogi%iotzeé%?at O@dljom% (QIQ/R R %ﬁltheﬁmmoamd was
B Ry R MR TR 5 e

5- (@Mﬁ&ﬁek}gﬁa ?hp%s%g%h@r%? Sof,ggulg}al) Was tf %fggg%edar%lgtﬁ %rlgacq on was
stu*‘(i;é/d]}“d}efﬁhﬁepﬁo ‘Bgu %nq %&H)% & mlgle H% (%sr%}agltgll;ego@fc%c-MS) the

Hp), razo

R ol MR T -

d q by
theger'i)é%ell_slg{lg o?ghg:l\@/%dst‘%}é Fso}@?e? pt'(a:]tgl@ tﬁ)tg%hc{n%(aygglxﬁa%g served (as

nloz(ﬁzdﬂeliaﬁ*\ﬂ@%\{sm% {ed. 84 t\?@heh% sd%t(&g&%%lﬁ/ﬁan extracted

=371 LC Rt=1.61, 100% (10 mn et
and(';ﬂ)dZno%/@gg@dgﬁl)edugecﬁgle@gﬂ"e. $he cﬁzd%%wéslﬁystﬁ?hseg £bn %getbmtnh to

give 1.2 g of the title compound (Yield: 70%).

C19H26N:0y

Mass (calculated) [342]; (found) [M~+H"] =343

LC Rt =1.54, 100% (10 min method)

'"H-NMR (400 MHz, dmso-d): 1.34-1.40 (1H, m); 1.52-1.55 (1H, m); 1.62-
1.75 (6H, m); 1.94-1.98 (2H, m); 2.37-2.40 (2H, m); 2.81-2.88 (2H, m); 2.97-3.03
(2H, m); 3.39-3.42 (2H, m); 3.77 3H, s); 6.77 (1H, s); 6.98 (2H, d, /= 8.8 Hz); 7.61
(2H, d, J= 8.8 Hz); 10.47 (1H, s), 12.66 (14, s).

Example 11

N-[5-(3 -Methoxy-phenyl)-1H-pyrazol-3-yl]-4-morpholin-4-yl-butyramide

a) 3-(3-Methoxy-phenyl)-3-oxo-propionitrile

To a solution of commercially available 3-methoxy-benzoic acid ethyl ester
(3.2 g, 18 mmol) in dry toluene (25 mL), under Ny, NaH (50-60% dispersion in
mineral oil, 1.44 g, 36 mmol) was carefully added. The mixture was heated at 90°C

and anhydrous CH;CN was added dropwise (4.45 mL, 85.2 mmol). The reaction was



(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
WORwswsB3 (2 H m. Exanple 9 PCT/IB2008/000090
S-Piperidin-1.),,I-pentanoi SI:' acid (J-juran-2
; vl - 3H pyrazol - 3-yl ) -am de %e pr oduct hwgsf pr epﬁr ed
. , :
e Hot S Bt est ST Pretioam P GHRANETE Beitgaction mixture as Na
.0l -3-yl -5- ., )-am des. The crude product ,
sa%“éh%ﬁ%%ac lugédWB aHP@V;a?B)HﬁLagquiiféw L9 5 m tmvmﬁmc@d the solid
fortgED s B TR Sk R "R KoY AG0S WP in water end the
ol B Tl 6 b o el e o s
1 310 (2H..m., 2.48 (2H.in), 1.77 (1.0, .. ..
o soRroRvERE S Thinsonl dovoas 19 sthepgiaptesalgtion afforded
(4- Meth enyl) - 2H pyrazol -3 ;vl]-~
1'52%%;%(@? ﬁ/ﬁd“%%/s-%tyﬁg zide a)

4- P} i n-1-yl-butyric acid ethyl ester To a
SO|GF)I?_%h‘%&f pi peridine (5.4 g, 65 nmmol) in toluene (15

and Ero iy PRTBR W BT s 107 2o fours.

and t react |

They iR} gz ald e, g, ool down to room

tenperature and't olid present (piperidium

br ogyi ﬁf}_l\mﬁogggﬁ%@@?é{%&; rgpog_%%gege with ether. The

filtrate was fder” Fédiited pressure to
0 o ST R PR £l 108 O DR, 0S5 ) i
abs%%%%ﬁﬁ%@%ﬁ?ig)lﬁfé%ﬁg%%azﬁﬁ%?ﬁglpgg%q&pﬂgfl %LFS 2%1!0?[) Viasoagded and
e a8 e et Byl GO B o 0 il
to doBl toblro%%g)emfer%?éla%thc( vedtWas evaporated under reduced pressure.
The crude was treated with ether and filtered, to give 1.4 g of title product
(83% of yield)
CioH11N30
Mass (calculated) [189]; (found) [M+H"] =190
LC Rt =1.13, 100% (5 min method)
'H-NMR (400 MHz, MeOH-d4): 3.82 (3H, s); 5.93 (1H, s); 6.86-6.88 (1H,
m); 7.19-7.31 (3H, m).
¢) N-[5-(3-Methoxy-phenyl)-1H-pyrazol-3-yl]-4-morpholin-4-yl-butyramide
A solution of 4-bromobutyryl chloride chloride (0.104 mL, 0.9 mmol) in dry
DMA (1 mL) was cooled to -10°C (ice/water bath) under Ny; 5-(3-methoxy-phenyl)-
2H-pyrazol-3-ylamine (170 mg, 0.9 mmol) and diisopropylethylamine (0.315 mL,
1.8 mmol) in dry DMA (1 ml) were added. Upon complete conversion to the
intermediate  4-bromo-N-[5-(3-methoxy-phenyl)-1H-pyrazol-3-yl]-butyramide (as

monitored by LC-MS), morpholine (0.079 mL, 0.9 mmol) was added and the



b) 4-Piperidin-1-).)l-butyric acid To a suspension of
crude 4-piperidin-1-yl-butyric acid ethyl ester from

W0 b@s/ogrsevi ous step (about 25 mmol) in 15 nl OPCTVER2608/000090
NaOH (1.4 g, 25 mml) was ded and the m xture was
heat ed at reflux for 16 hours. The reaction was then
al |l owed to dovvnto roomterrperature the sol ution

MIXRAS W laffaft?éat oft° Color viibt b urCinesIgsising veasritiasplyes sdDCM (2 mL)
e e -SRI RF € PO opH e R Cate e Ied under
redﬁ%'&fﬁ%%%? Bud O Rer Sredt 5t rél'?f;fesd? e SHx Fe SEBrigaHent fom
Acnidily") i3s3 NeCS Dbt uvhe oy 1 75¢ Dgtionnapniepne e til
comgd giie b5 % DTG (3 {5 REOLYIR. 80 (6H -

2.2@ ﬁog\g 8/ 087529 PCT/ | B2008/ 000090 104 2.25 (2H,
B795:927378 (2H, in, broad); 291294(2H m

b[ﬁ@%{ﬂ scalsﬁ%é%@i%%f?mw@%f &%ﬁk d%4r?b| ol bt l/O)g()Z/r i de

5 13: g{gipﬁgﬁ)%%ﬁﬁ% nﬁl% ?@ﬂggr oet haneUt( ggl (r:rL?CI 1d>(( .

A onaEERRER NS MR Prtdi g 1 - féﬁn{%n&? e by m;
3. ad“QLst (denhon 324 %&‘esgaé“ﬁo@%%ﬂvﬂ’a gZﬁé V5 ;"}g {/gtd;s

di sso uUsSpénsro

3- (4- met hoxyphenyl ) pyrazole (1 g, 5.29 mmol)
mj;ﬁ?‘;{%ﬁ’?leﬁ% e

d and the reaction was stirred for

];rg%—}t;‘%! < 0 -29{”855’\/@)97%2/7&? /}e 1 )p 'Z%}( & '/ %-ylg-abs,r )rézmz' A
Ob%?ﬁéﬂ%gmn%@q B{%}%ufgﬁfﬁ% €h ﬁler{%altO%rdm t O%Olgn#Hﬁ b dry B&ia (1

conver si on of es’s sta e isoner to th

mL)CmOé{ﬂﬁed"@é QQS@rM%éjr(ha?ega%mﬂbu%%% bys_ k?NVe@loxyTBﬁenyl -2H-

sol vent was washed ol u

S Baat 0, RTOIS Gttt SCRpRLES UGS (105 51, 1.
mm81)0fn tdag BMA e icenpoynd (kg @fpoﬁo%mpgtégdﬂ%QMQ& to the -
bromoamide intermediate (as monitored by LC-MS) 0.101 mL of azepine were
added to the solution and the mixture was left stirring at 60°C for 16 hours.

The residue was dissolved in DCM (2 mL) and washed with saturated
Na,COs3 solution. The organic phase was concentrated under reduced pressure and
the crude product was purified by SiO; column (gradient from acetonitrile 100% to
MeCN/MeOH, NH; 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).

C20H23N40,

Mass (calculated) [356]; (found) [M+H"] =357

LC Rt=1.71, 99% (10 min method)

'H-NMR (400 MHz, MeOH-d): 1.65-1.68 (4H, m); 1.80-1.90 (4H, m);



Mass (cal cul ated) [342]; (found) [MHt] =343 LC Rt =
1.54, 100% (10 min nethod) 'H NVR (400 MHz, dnso-d6):

wQa284/087549 (1H, in); 1.52-1.55 (1H, m; 1.62- BCTB20@400090
nm; 1.94-1.98 (2H, m; 2. 371@740 (2H, m; 2.81-2.88

(2H, m; 2.97-3.03 (2H, nm); 3.39-3.42 (211, m); 3.77
.61

LSAD4 M 285 6552 A, i f4nc2 5§ (L2 o83 Qg S8YH, m, broad);
| 5-(3-11~letl?2 h [)-1 H
3R o 6T Db 855085 (05 £Dnb a0y b (e Fys623r6.88 (1E, m),

)..3- (3:z Al et hoxy- phenyl ) -3-0x0-propi O11litfrile To a
8'32&1%? igorr?rglfateaom“rer cially avail abl e 3-net hoxy- benzoi c

o) Ex§dle 105, “Na (50- 80% i Spor&ion in’ mneral ol 1.

et G ROl A e B e A AT SR S

1T RS G BE005D 4 B HO B 5 R SIHIUE GHRAPE e aihesis of
o BiRPEL LR B STl S BEERRR, Sl Boomncriaty
o] QORI IS ROl o QLB MR Ll St and e,
me P HER SorBR SRSRSh bt dufpebrasCaeop@eiRaR herc
PR 18 o %of 't t1e product (50%.yi o).
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Example 14

N-[5-(6-Methyl-pyridin-3-yl)-1 H-pyrazol-3-yl]-4-piperidin-1-yl-butyramide

a) 3-(6-Methyl-pyridin-3-yl)-3-oxo-propionitrile

The oxopropionitrile was synthesised following the general method for 3-
oxopropionitriles (route Al)

CoHgN,O

Meass (calculated) [160]; (found) [M+H"] =161

LC Rt=0.63, 100% (5 min method)

'H-NMR (400 MHz, dmso-ds): 2.55 (3H, s); 4.65 (2H, s); 7.43-7.45 (m, 1);
8.13-8.16 (1H, m); 8.94-8.95 (1H, m).

b) 5-(6-Methyl-pyridin-3-yl)-1H-pyrazol-3-ylamine



(83% of yield) CLOH11IN30 Mass (cal cul ated) [189];
(found) [M+H+] =190 LC Rt = 1.13, 100% (5 min net hod)
WA RHOBIRY5900 MHz, MeOH-d4): 3.82 (3H, s); 5. 93PC/H2068000090
6.86-6.88 (1H, m; 7.19-7.3hg(3H m. c)
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0.9 ! IO)N and diisopropylethylamne (0.315 nL, 1.8
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buMRshed Wi th sat, Na2CO8 solution. The organic phase
was concentrated under reduced pressure and the crude
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=34 = 1.36, 95%
MHzC, deQK:04) : 1.77-1.85 (2H, in): 2.34-2.40 (8H, m;
3.59-3.62 (4H, m); 3.76 (31-1, s) 679-6.85(2H, m

7. 15a8s Z&al&ﬁ?z!ﬁmd 3°7§X@6§h@) BA-E =328

- Azepan-1-yl - met hoxy

phenwmammmoa%odmanm Jre ‘anide A solution of
4- bronnbutyryl chl oride (0. 10¢ nL 0.9 Mol ) in dry

e
3.068.09 (SHymm ) 2erB24li2HORY)0BYLet by |sa 8@ (P38 4uy. s 4. 830 Hz):
7.92-7.94 (1H, m); 8.35 (1H, s, formate); 8.67 (1H, s).

Example 15

N-[5-(5-Methyl-pyridin-3-yl)-1 H-pyrazol-3-yl]- -4-piperidin-1-yl-butyramide

a) 3-(5-Methyl-pyridin-3-yl)-3-oxo-propionitrile

The oxopropionitrile was synthesised following the general method for 3-
oxopropionitriles (route Al)

CoHgN,O

Mass (calculated) [160]; (found) [M+H"] =161

LC Rt =10.63, 100% (5 min method)

'H-NMR (400 MHz, MeOH-d4): 2.55 (3H, s); 4.65 (2H, s); 7.43-7.45 (m,
1H); 8.13-8.16 (1H, m); 8.94-8.95 (1H, m).

b) S-(3-Methyl-pyridin-3-yl)-1H-pyrazol-3-ylamine

The aminopyrazole was synthesised following the general method described



mol) in dry DVA (1 m) was added. Upon conplete
conversion to the w bronoam de internedi ate (as

woreousigrsed by LC-MS) 0.101 nl of azepi ne were Pemthdos/@o0090
the solution and the m'xtur% was |eft stirring at 60C
for 16 hours. The residue v&ag di ssolved in DCM (2 nl)

- and washed with saturated Na2CG3 sol ution. The

In 1g@i§a? ¢ phase was concentrated under reduced pressure
and, the_ crude product was purified by Si02 colum
(gr%ﬂém‘i fromacetonitrile 100%to MCN MO 1, NH3
90/.10). The_ fractions containing the title product

verdagdicreataded) [ARd) A fqundd ndkBuri¥iScat i on by

preparat i HPL s carried out to afford 20 ng of

thg(?ﬁtl"eg-g%rrb%(ﬁ% > #inpethpd) mat e salt (5. 5% yi el d).

C20H23N402 s (calculated) [356]; (found) [MtH ]

=387 LC Rt = -.?1(,9-@fg%’?{mrfmfwﬁé&-ﬁ%’a@yrmlw}cﬁwm%z%J -yl-
by VEOHEd4): 1.65-1.68 (4H m; 1.80-1.90 (4H m; WO
U36§E89H87529 PCT/ | B2008/ 000090 107 1.97-2,04 (2H, in):
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comipgi e A5 DRE SRR AL oy TPLETT HEDHBHYE S 18 UOREC gt

RS 5. o1 -5 ary1) Jam des. Starting from

?W*Rlﬁ%&@%%@ﬁ?#? ?ﬁn&ﬂ%&%{j 3=-3372I8arri ne and

foILICoW;E g$.g§,e%@8gF@%$gnéng)m of title compound were

recover ed or after preparative HPLC
PUrLEASAL Lo (MR €1 ETA0R W Lot o0 kgl
brodihy PRI 06 P B Lt 1 oy S22 Y @b SR 0t w: 5.0
324|2§1ﬁ¥ &, WodBte 10 (133: 25348 .35 (1HN)s); $28%1%. 3. 64H (1m, s,
formate); 8.67 (1H, s).
Example 16
4-(4-Acetyl-[1,4]diazepan-1-y1)-N-[5-(6-methoxy-naphthalen-2-y1)-1H-
pyrazol-3-ylj-butyramide
a) 6-Methoxy-naphthalene-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 80°C 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
Ci3Hi0s
Mass (calculated) [216]; (found) [M+H"] =217
LC Rt =243, 100% (5 min method)



broad); 6.67 (1H, s, broad); 7.08-7.12 (2H, m;
7.59-7.63 (2H, in); 8.43 (1H s, formate) Exanple 14
wO Rios/B2K 6- Met hyl - pyri di n-3-yl) -1 H pyrazol - 3- p¢VIBROEH/(®0090
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% 54 (5H, m); 3.05-3.09 (4H,
11% éﬂgﬂlg%@gﬁpg?ndém()/?of%@ela} 1 5, broad): 7.30 (iH
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Mass (calculated) [225]; (found) [M+H"] =226

LC Rt =2.13, 90% (5 min method)

c) 5-(6-Mefhoxy-napht‘haie77-2-})1)—]H—pyrazol-3-ylamz'ne

To a solution of 3-(6-methoxy-naphthalen-2-yl)-3-oxo-propionitrile (1.1 g,
4.8 mmoL) in absolute EtOH (10 mL) hydrazine monohydrate (0.96 mL, 19.2 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 crude was treated with ether and filtered to afford 0.95 g of title
compound (83% of yield).

CisH1sN;0

Mass (calculated) [239]; (found) [M+H"] =240

LC Rt = 1.49, 90% (5 min method)

d) 4-('4-Acefy[-[],4]diazepan-]-yZ)-N-[5-(‘6-771@rlzoxy—naphrhale7‘2-3-yl)-JH—
pyrazol-3-yl]-butyramide

Following the general method for the synthesis of w-bromo-alkanoic acid

(IH-pyrazol-3-yl-5-aryl)-amides and the general method for the synthesis of



7.92-7.94 (1H, m; 8.35 (1H, s, formate); 8.67 (1H,

s). Exanmple 15 N[S-(S-Alethyl pyridifz-3-yl)-1H
W@rangls28-yl J-4 piperidij7-1 -yl-buivran de B)T/IB2008/000090

3-(5-Methyl pyridin-3-yl)-3-0x0-prapionitrile The

oxopropionitrile was synthesised follow ng the genera

! @%1!39 H\ (ﬁ%uf%ct@(y}‘?pl{ qgg?&' % P/I%)Eﬁ%ybr%ﬁﬁ%f %\%réiigﬁfﬁgzt%{ preparative
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%H}?~ 8. 94- 8. 95 (1H m, b)
5 (S—1 hyl - pyrlclln 3-yl)-1 H pyrazol -3-yl a7i 7i ne

The qEINQRXLAZS 448 81589 £00 owi ng the
generafﬂ%ethod Sécr?égd 6@ﬁ26§2ﬂ087529

PCT/ 1120081 090080, (10%hini fiethglf & A2 COHIONA  Mass
(calculated) [174]; (found) [MrHy] =175 LC Rt = 0. 23,

100%- &mr(cmetmﬁ) NON-§.)r (1.88-2.0 (4H, m) 2.06 (3H, s); 2.48-2.52
~1~lethyl-pyridift-3-yT)-|H py~ az0l-3-vl]~

(28 phpe 0B 2 (OH,-mbl B03rR1 Di4g, Pepaned skablowing. éahg 72 (2H,
general synt hetic met hod for the one- pot syntheS|s of

myB03.82ANBHOs);a6 R&WES2 ¢1HCd); 7.04-7.10 (1H, m); 7.16-7.18 (IH m); 7.62-
(1H pyrazol -3-yl -5-aryl) - anides to afford 25 ng o t he

7.78 (318, my:ONPOBNEL eisH i hh3; §.08 Bk es Sfakhatey. 4% yi el d) after
preparative HPLC purification. C181-125N50 Mass

(calpxidmpled)7 [ 327]; (found) [MrW =328 LC Rt = 0. 33,
100% (10 m n nethod) 1H NTMR (400 Mz, MeOH d4):

1. 52-RipkDidii2H-ylrperbaad e id 513~ Aubd ﬁl‘ﬂéﬂyl)m’thX 026)3-yl]-amide
1.98-2.06 (2H, n); 2.45 (3H, s); 2.48-2,54 (2H m;
3. 04y 3-0F (1 -piye 11y 3-320x 0-prgvididbtilem broad); 6.74
(1H, s, broad); 7.88 (1H, s); 7.28 (1H, s); 8.37 (1H
s, The product was prepared according to a modification of general route Al. To a
solution of methyl-3-fluorobenzoate (3 g, 18 mmol) in dry toluene (25 mL) under N,
NaH (50-60% dispersion in mineral oil, 1.44 g, 36 mmol) was carefully added.
The mixture was heated at 90°C and then dry CH3;CN was added dropwise
(4.45 mL, 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 HCI 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 step.
b) 5-(3-Fluoro-phenyl)-1 H-pyrazol-3-yl-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
EtOH (32 mL) hydrazine monohydrate (0.685 mL, 14.12 mmol) was added and the

reaction was heated at reflux for 2 hrs. The reaction mixture was allowed to cool to



formate); 8.67 (1 H, s). Exanple 16
4- (4- Acetyl -[1, 4] di azepan-1-yl)-N[5-(6-nmet hoxy-naphth
W@b®@sogrsyd ) - 1H pyrazol -3-yl ] -butyram de a) PCT/IB2008/000090

6-11 et hoxy-t 7apht hal erte- Zﬁzar boxylic acid nethyl
ester To a solution of -

6- net hoxy- napht hal ene- 2-carboxylic acid_(1.01 g, 5
roonmmehperaiure med hengdl vt Ove#Ayyaparased an@ftrir@d%?édﬁ'{ﬂsgsafe- The crude
sul phuric acid was added. The m xture was then heated
was dtea80CvHbretgerhandr Blterepon Feadtilod EdH %QIPB‘?P“ga%’ere recovered
orm'nl tored by LcM5), the solution was slowy cooled

(82/a_51dild)he_ preci pitation of the product was observed.
Filtration of the white solid afforded 1.01 g (94%
yi €oHpFNE title conpound C 13111203 Mass (cal cul at ed)

[216]; (found) [MH -] =21 c s c! .
rret%@d)(caﬁgﬂzlm%/[b§7ﬂ52%>upé9rZM§;-gd)§;18800903 1%806(5 mn

3- (6- AM et hoxy-napht hal es2-?-yl)-3-o0xo piopionitrile
Togl&: B&)Fult-i‘-%rg% (g-ni’ﬁ%trﬁ §dhapht hal ene- 2- car boxyl i ¢

acid nethyl ester (1.0 . g, 4,7 L) in dry,t
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mxture was heated at 90C. To the hot solution,
amiggetonitrile (1.2 nL) was added dropw se. The
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thzezleeaction was left stirring for 1h at 0°C and then piperidine (0.232 mL,
2.35 mmol) and Nal (141 mg, 0.94 mmol) were added. The reaction mixture was
heated at 60°C, until LC-MS analysis showed complete conversion of the bromo-
intermediate, upon which the reaction was cooled, the solvent was removed under
reduced pressure and the residue was dissolved in DCM (2 mL) and washed with sat.
Na,COj; solution. The organic phase was concentrated under reduced pressure and
the crude product was purified by SiO; column (gradient from 100% DCM to DCM-
NH3MeOH 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.

C19H2sFN4O

Mass (calculated) [344]; (found) [M+H"] =345

LC Rt=1.64, 100% (10 min method)

I.NMR (400 MHz, dmso-d6): 1.37-1.58 (10H, m); 2.27-2.31 (2H, m);



To a solution of

3- (6- net hoxy- napht hal en-2-yl ) -3-oxo-propionitrile (1.1
wW@200848B29m0L) in absolute EtOH (10 nL) hydr azP@EIB2008/000090

monohydrate (0.96 nL, 19.2.49o0l) was added and the

reacti on was heated at reflux for 18 hrs. The reaction
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.dqlg91, 100% (10 nin method) 1H NVR (400 I\/Hz MeOH- d4) :
"88-2.0 (4H, in); 2.06 (3H s); 2.48-2.52 (2H in);

Z 9@38%%&%51@(3%%@& ngt89§°één§4t'?n oy i d smsac(d%@ dropwise
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28 (1H, s, fornate).
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trorro-phenyl)-]Hpvrazol -3-yl J-am de a)
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pro was prepared according to a nodification of

dis&ﬁ@ﬁt{ WMt & Alhe JAuAon SAHsUdi@ficafwith 6N HCI solution to pH 5-6
yl-3-fl uorobenzoate (3 g, 18 mvl) in dry tol uene

anc( afé H@du@ﬂgﬁtﬁa@b@d \Vl’t\!@@(ﬁﬁo “16R%Mi &PpekesirolN pithstewal adjusted
36 nmol ) was car ef ul l'y added.

again to 4-5 and anothex extraction with DCM afforded more product.

The organic phases were combined, dried and evaporated. The productﬂ was
used directly in the following step. Yield of crude product: 58%

b) 5-Pyridin-4-yl-1H-pyrazol-3-ylamine

The product was prepared according to a modification of route A2. To a
solution of 3-o0xo-3-pyridin-4-yl-propionitrile (1.86 g, 12.74 mmoL) in absolute
EtOH (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%).

CgHsNy

Mass (calculated) [160]; (found) [M+H™] =161



The m xture was heated at 90C and then dry CH3CN was
added dropwise (4.45 nL, 85.2 mmol ). The reaction was
whemsesrseor 18 hours and the product preci pi t BACEIB2008090090
the reaction mxture as itgsodiumsalt. The reaction
was allowed to cool down to roomtenperature and the
solid fornmed was filtered hen redissolved in water
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ztoropeny)
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ege etic method for the

ﬁlﬁot}%ﬁiéﬁﬁgﬁtﬁ 3‘%0 %ﬁl a{lid("@%'n@il ot oS analysis showed

sol uti on of

br onnva
con te clon mfkq%ﬁ/ of ‘EHE gn{rng% ﬁl@c_ﬂl%%1mlec gg)cﬁlﬁ%l’[r'f@gg?hﬂ)hﬁulﬁg%rlon was

(0] | | 7
coogzdgﬁgwrg %p? ltl‘rE ai&li’tg\gééér %)GFI) ee?%m{}ﬁ%?nriﬁdc(e?g pgézﬂjﬁfﬁ_ (Tllf rgssﬁgue was

dis e{ BCI\&'&Z’ %ﬁw%ﬂedv‘@ftﬁ saddedd Ndhe oeattiti@n Tiesorganic
A at 0C and then piperidine (0.232

phagé"was concentrated under reduced pressure and the crude product was purified
by SiO; column (gradient from 100% DCM to DCM-NH3MeOH 2N solution 8:2);
the fractions containing the title compound were collected (30 mg, 8.8% of yield).

CioH27Ns0

Mass (calculated) [341]; (found) [M-H'] =342

LC Rt =0.23, 100% (10 min method)

'H-NMR (400 MHz, dmso-d6): 1.58-1.75 (12H, m); 2.34-2.37 (2H, t, ]=6.6
Hz); 3.05-3.09 (4H, m); 3.31 2H, m); 7.09 (1H, s); 7.68 (2H, d, J=4.8 Hz); 8.59
(2H, d, =4 Hz); 9.14 (1H, s); 10.52 (1H, s5); 13.17 (1H, s).

Example 19

6-(4-Acetyl-[1,4]diazepan-1-yl)-hexanoic acid [5-(4-methoxy-phenyl)-1H-
pyrazol-3-yl]-amide

The product was prepared according to the general synthetic method for the



2.3 5 mol) and N al (141 ng, 0.94 mmol) were added.
The reaction m xture was heated at 60C, until LG M5
W@r@aBYPsisz9 showed conpl et e conversi on of the brpemiB2008/000090

i ntermedi ate, upon which HQS reacti on was cool ed, the
sol vent was renoved under educed pressure and the

resi due was dissolved in DCM (2 nL) and washgd with.
one-j5At synthe@CQF snhmiriconkambie @qngaﬁﬁPé-pgﬁaa@é%&gﬁe-ars%-amlde& A

concentrated under reduced pressure and he cr :
solutprrdfi 6 tbraae hpwaridyl edlasidesilo ‘bmlurﬁaW? &%‘Ba]béﬁtd%mf“ (1 mL)
100% DCM t o DCM- NH3MeOH | N sol uti on 8: 2}) fol | ozﬁg Y, 01-3-
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_room tenperat ure and th b ‘ Sud Wlees @dilected (35
2N pplEHOR %s%%if%gﬂ}seﬁoﬁtﬁ%\}gf glrlg gﬁ%ﬁe? %%@s%ll ution was (
acidified wwth 6N HO solution to pH 5-6 and the

mg)product extracted with DCM The pH of the aqueous
Dha@?H\;\ﬁ\ssoaij ust ed

Mass (calculated) [427]; (found) [M+H"] =428

LC Rt =1.61, 96% (10 min method)

'H-NMR (400 MHz, dmso-d6): 1.24-1.29 (2H, m); 1.36-1.44 (2H, m); 1.54-
1.58 (2H, m); 1.62-1.76 (2H, m); 1. 94-1.96 (3H, m); 2.25-2.28 (2H, m); 2.35-2.41
(2H, m); 2.51-2.54 (2H, m); 2.60-2.62 (1H, m); 3.38-3.44 (SH, m); 3.77 (3H, s);
6.73 (1H, s); 6.98 (2H, 4, J=8.8 Hz); 7.61 (2H, d, J=8.8); 10.32 (1H, s)

Example 20

N-[5-(4-Methoxy-phenyl)-2H-pyrazol-3 -yl]-2-methyl-4-piperidin-1-yl-
butyramide

a) 4-Bromo-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.Am. Chem.Soc. 1990, 112, 2755) was dissolved in MeOH



again to 4-5 and another extraction with DCM aff orded
nore product. The organi c phases were conbi ned, dried
wapases#Epor at ed. The product was used direct | RCT/IB20682000090
following step. Yield of crude product: 58%Db,)
5-Pvri dldn 4-yl ;jl H pyi azol c% yl a7n7i ne The product vvas
prepared according to a nodificati route A2.
prid
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remavedctiden redycedrryesiaset Beril FHWf 1'6S Cﬂi}g?d Wdﬁ} SEHRL the P
tenperature and the sol vent was eva orat

adjufrtedihm@sd’\’lﬁr £8%UNeOH, The the RIIUDY WAL EY PR ER IR 2 x 20 mD)
washed with ether to afford the title

and (hyeépuel ?3@%04 CopeiecompRad RE LIPEE Sc?)s ‘”*[?25%1“5 oil (1.29 ¢,

; f ound =161 WD 2008/ 087529 PCT/ | B2008/ 000090

SSAmaldn tht Scﬂvemzsmofeb%(s mn method) ' H NVR (400 Mz,
dnso- d6 5.02 (2H, s); 5.85 (1H, s); 7.59 (2H, d, J=6
Hz$6Hél 0062H d, J=6 Hz); 11.93 (1H s) c)
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NZM@iLﬁy%'%&i?lﬁof 84 131%&%% az oclgd( 10?5 \rAT?t g eEb’it\bas Bielved in
T i e S
for ﬂ; ;o?xessgf?%%:acgwg R%]?LED 8%& nd fr{%%‘i‘tflééﬂa;%@ag?e(%dd@guene was
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e conversi on of
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vent was renoved under reduced

RV RS AR e
the pH adjusted to 4 with 6N HCl. EtOH was added to help precipitation of NaCl.
The organic phase was filtered and EtOH removed under reduced pressure. The
resulting oil was treated with 2M HCl in Et;0 to obtain 2-methyl-4-piperidin-1-yl-
butyric acid. HCI (0.96 g, 66% yield)

CioH19NO2

Mass (calculated) [185.27]; (found) [M+H"]=186.27

1.C Rt=0.23, 95% (5 min method)

c) N-[5-(4-Methoxy-phenyl)-2H-pyrazol-3-yl]- 2-methyl-4-piperidin-1-yl-
butyramide

2-Methyl-4-piperidin-1-yl-butyric acid. HCI (0.45 g, 1.2 eq) was suspended
in 1,2-DCE (15 mL) and triethylamine (029 mL, 1.2 eq) was added:

1,1’-carbonyldiimidazole (0.303 g, 1.1 eq) was added in one portion and the reaction



phase was concentrated under reduced pressure and the
crude product was purified by Si02 colum (gradient

wo e@sdGR% DCM t o DCM NH3MeOH 2N sol uti on 8: 2)PCT/IB2608/000090
fractions containing the title conpound were coll ected
(30 mg, 8.8% of yield). C 7N, O I\/ass (cal cul at ed)
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Eg‘“\aésls(cg‘a‘@wiﬁgﬁéﬁil Ford gy oFo8T Yl amne (175

094mm n d||sor erthyI am ne (0.324 ni,
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eq) was added and the mixture was stirred at room temperature for 1 hour until
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complete activation of the aminoacid and dissolution of the suspension. 4-(4-
Methoxy-phenyl)-1H-imidazol-2-ylamine (prepared according to the procedure
reported in JOC 1994, 59, 24, 7299; 110.5 g, 0.58 mmol, 0.50 eq) was added and the
reaction stirred for 1 day at 50°C. The slow conversion was monitored by LC-MS.
Another aliquote of activated acid (4-piperidin-1-yl-butyric acid, 200 mg and
carbonyldiimidazole, 179.9 mg in 2 mL of 1,2-dichloroethane) were added and the
reaction stirred for further two days at 50°C.

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 unreacted
4-(4-methoxy-phenyl)-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



C23H33N503 Mass (cal cul ated) [427]; (found) [ M-- H+t]

=428 LC Rt = 1.61, 96% (10 nmn nmethod) 'H NVR (400
WORWS/08TFED- d6) : 1.24-1.29 (2H, n); 1.36-1.44 (PEI/1B2PYS/000090

1.54- 1.58 (2H n); 1.62-1,7§ (21i, m; 1. 94-1.96

(3H, in); 2.25-2.28 (2H, nmj; 2.35-2.41 (2H, in);

2.51-2.54 (2H, ; 2.60-2.62 (1H, n); 3.38-3.44 (511,
COln@))un@aWV(}qu solgd :  6.73 (1H, s); 6.98 (2H, d, J=S.8
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T

lnL?g?]Oalg owbp?(sécﬁéadﬁ;i)s\la%réfg agnt O YRS, G ) redryaoluene (20 mL)
was heated at 80°C and then propionitrile (6.7 mL, 94.4 mmol, 4.7 eq) 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%).

Cl1HI1INO

'H-NMR (dmso-d6): 1.82 (3H, s); 2.26 (3H, s); 2.48-2.49 (1H, m); 7.10-7.42
(4H, m).

b) 4-Methyl-5-0-tolyl-2H-pyrazol-3-ylamine

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 (EtOAc) to EtOAc-MeOH 80:20. The
title product (1.2 g, 37% yield) was obtained.

C11HI13N3



hydrol ysis was conplete, the reaction was concentrat ed
under reduced pressure and the pH adjusted to 4 with
W@ DooBIs752Et OH was added to hel p precipitati on PET/Ne@S/000090

The organi c phase was filt I d and Et OH renoved under
reduced pressure. The res ing oil was treated wth
2M HC1 in Et20 to obtain 2-nethyl-4-piperidin-1-yl-
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C19H26N40

Mass (calculated) [326]; (found) [M+H] =327, [M+2/2] =164.

LC Rt = 1.56 min, 95% (10 min method)

'H-NMR (CD;OD): 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 (6H,m); 7.22-7.28 (2H, m); 7.32-7.34 (2H, m).

Example 23

N-[5-(4-Cyclopropylmel‘/zoxy-3-ﬂuo;‘o-p]w;7yl)-ZH-pyrazol-3—yl]-4-pyrro]z'din
-1-yl-butyramide

a) 3-Fluoro-4-hydroxy-benzoic acid methyl ester

3-Fluoro-4-hydroxy-benzoic acid (5 g, 32.0 mmol) was dissolved in-MeOH
(50 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;



in 1,2-dichloroethane (2 nL), N, N -carbonyl diim dazole

(179.9 ng, 1.11 mml, 0.95 eq) was added and the
worRoossm20as stirred at roomtenperature for 1PEIDIB2008/000090

until conplete activationf the aninoacid and

di ssolution of the suspension. 4-(4-

Met hoxy- phenyl ) - 1H d | - 2-yl :
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?H pyrazol - 3-yl 4 rrolidi
blrtyl ~0177i de a) v by

u
P lgcf&e?hyl 3-0x0-3-0-tolyl-propionitrile The product

pﬁf@? according to the general procedure for
am hopyrazol e synthesis (route Al). The nixture of

AR bR e o a0, 0.0, 20 1
n1);'§17§2 (3H, s); 3.99 (2H, d, J=6.8 Hz); 7.26 (1H. t, J=8.4 Hz); 7.67-7.77 (2H, m).

c) 3-(4-Cyclopropylmerhoxy-.?-ﬂuoro—phenyl)-3-0xo-pr0pz'o;zz'f7'z'le

The product was prepared according to the general procedure for
aminopyrazole synthesis from 4-Cyclopropylmethoxy-3-fluoro-benzoic 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.

C13H12FNO2

d) 5—(4-Cyclopropyhnet‘hoxy-S-ﬂuoro-phenyZ)-2H—pyrazol-3-ylamine

The product was prepared according to general procedure for aminopyrazole

synthesis (route A2). The crude product was purified through SiO2 column with

gradient elution from 100% Ethyl Acetate to EtOAc-MeOH 90:10. The title product



was heated at 80C and then propionitrile (6.7 nL, 94.4

mol, 4.7 eq) was added dropw se: the reaction was
wheas®osrsbor 18 hours. The crude product was di BEDIB26Es/000090

in water and extracted withyPCM and it was used in

the followng step without further purification (3.04

: i 889 . ClLiH11 1H NWVR (dnso-d6): 1.82 (3H,
(59319@2%5% 5(1§E?@W35; oEgts 4o (1H m: 7.10-7.42 (4H,
gt{)%ﬁ fyl-5-o0-tolyl-2H pyfrazol -3-yl ai ni ne The
product was prepared according to general procedure
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-l -yl-bi'rtyrarrzic~e To a suspensi on of

4- pm%%bdw \ifaé/breklbldlééﬁr A&offihg t& 8o Qn&gl sthtBetl@ethod for the
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slehEﬁ@rokaB)éhﬁhbfﬁﬂleé%@& Qcidld31- 9v1‘§§01 Q.y1- STHBJI) amided @f)the amino

was added and the m xture was stirred at room

acidermes, adthit i of ﬂl‘)mlS H@@ycléﬁl@ﬁylnﬂ\éthﬂ-‘z}dBLﬁ&ﬂb%ﬂ%ﬁlﬁﬁﬂ%pyraml{%-
amne (87 L, 0.5 mol, 1.0 eq) was added and

yldthixt 1 23.5%a8s, 5l1ﬁfn©@, Bab eQF’OITBIOt BERETatdEEnpOind WetdREodered as
hour until conplete dissolution of the suspension.

itsdoivRitl skt afRr bedpahat2H: RPLEzAlr i fZeayloanin® (i8R&)5> ny, 0.5
nmmol, 1.0 eq) was added and the reaction was stirred

for craxmwmzﬁ hen at 50C for 1 day, until the
conversion of the less stable ring nitrogen- acyl ated
i sotvasst(calthiatdd)t[B 86 ]c chpadh M -M3 =68Ser ved (as
nonitored by LC-MS). The sol vent was renoved under
r ediCeRt = @5 aiinel 00%€ 1 midensvasdpuri fied by Si02
colum to give 44.0 ng of the title
1H-NMR (dmso-d6é of HCOOH salt): 0.32-0.36 (2H, m); 0.56-0.61 (2II m);
1.21-1.28 (1H, m); 1.73-1.84 (5H, m); 2.36 (2H, t, J=7.2 Hz); 2.67-2.77 (6H, m);
3.92 (3H, d, J=7.2 Hz); 6.79 (1H, s); 7.18 (1H, t, J=8.8 Hz), 7.45-7.47 (1H, m);
7.55-7.59 (1H, m); 8.19 (1H, s); 10.49 (1H, s)
Example 24
N-[4-(4-Difluoromethoxy-phenyl)-1H-imidazol-2-yl]-4-pyrrolidin-1-yl-
butyramide
a) N-[4-(4-Difluoromethoxy-phenyl)-1H-imidazol-2-yl]-acetamide
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. DMF was dried; the residue was washed with water, filtered and dried. The



compound (yield: 27% . Cl19H26N4A0 Mass (cal cul at ed)
[326]; (found) [MrH ] =327, [M+2/2] =164. LC R =
wa2®8/080529 95% (10 mi n net hod) 1H NVR ( CD30D) : PAT/B82008/000090
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c) N-[4-(4-Difluoromethoxy-phenyl)-1H-imidazol-2-y1]-4-pyrrolidin-1-yl-

butyramide

To a suspension of 4-pyrrolidin-1-yl-butyric acid (386 mg, 2.0 mmol, 4.0 eq)
in 1,2-dichloroethane (3 mL), NV, N’-carbonyldiimidazole (300 mg, 1.8 mmol, 3.7 eq)
and N,N-diisopropyl ethyl amine (87 uL, 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-phenyl)-1H-imidazol-2-ylamine (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 50°C (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.
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pro:d?h%?'obtained (1.51 g, yield 32%) was used in the next step without further
purification.

C13H25NO2

'H-NMR (CD;0D): 0.99 (6H, d, J=6.0 Hz); 1.07-1.21 (6H, m); 1.45-1.58
(5H, m); 2.20 (2H, t, J=6.8 Hz); 2.30-2.35 (2H, m); 2.53-2.57 (2H, m); 4.02 (2H.q,
J=7.2 Hz).

b) 4-(2,6-Dimethyl-piperidin-1-yl)-butyric acid

To a suspension of 4-(2,6-dimethyl-piperidin-1-yl)-butyric acid ethyl ester
(1.5 g, 6.7 mmol) in water (5 mL) and MeOH (1mL), NaOH (266 mg, 6.7 mmol, 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 0°C with
HCI 2N and the mixture was concentrated under reduced pressure. The residue was

treated with EtOH, and the sodium chloride precipitated was filtered off.
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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,
m); 1.57-1.59 (3H, m); 1.68-1.74 (2H, m); 2.27-2.31 (2H, m); 2.72-2.82 (4H,m);
3.87 (3H, s); 6.92 (1H, s); 7.14 (1H, d, J=9.2 Hz); 7.33-7.36 (1H, m); 7.70 (1H, d,
J=2.8 Hz); 8.26 (1H,s); 10.48 (1H, br s)

Example 26

N-[5-(4-Difluoromethoxy-phenyl)-2H-pyrazol-3-yl]-4-((S)-2-methyl-
pyrrolidin-1-yl)-butyramide

a) 4-((S)-2-Methyl-pyrrolidin-1-yi)-butyric acid ethyl ester

(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 mL, 6.0 mmol, 1.0 eq) was added and the
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c) N-[5-(4-Dz'ﬂuoromethoxy-phenyl)-2H—pyrazo]-3-yZ]-#—('(S)-Z-methyl-
pyrrolidin-1-yl)-butyramide

Prepared following the general synthetic method for the one-pot synthesis of
o-amino-alkanoic acid (1H-pyrazol-B-yl-S-aryl)-amides, starting from 5-(4-
Difluoromethoxy-phenyl)-2H-pyrazol-3-ylamine (112.5 mg, 0.5 mmol, 1.0 eq) and
4-((S)-Z-Methyl-pyrrolidin-l—yl)-butyric acid (155.0 mg, 0.8 mmol, 1.5 eq).

120 mg of title compound were recovered as its formate salt after preparative
HPLC purification (69% yield).

C19H24N402F2

Mass (calculated) [378]; (found) [M+H"] =379

LC Rt = 1.64 min, 98% (10 min method)

1H-NMR (dmso-d6 of HCOOH salt): 1.04 (3H, d, J=6.0 Hz); 1.30-1.37 (1H,



product obtained (1.51 g, yield 329% was used in the
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b) 5-(1H-Indol-3-yl)-2H-pyrazol-3-ylamine

To a solution of 3-(1H-indol-3-y1)-3-oxo-propionitrile (6.4 g, 34.7 mmol, 1.0
eq), in absolute EtOH (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 Et;O/EtOAc 10/1 to give 3.0 g of title product (yield 74%).

C11H10N4

Mass (calculated) [198]; (found) [M+H"] =199.

LC Rt = 0.98 min, 90% (5 min method)

IH-NMR (dmso-d6): 4.57 (2H, 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
(1H, bs).

c) N_[5_(]H_]”dog_g_y[)_QH_py;nazo]-3-};2]-4-pz'perz’dz';z-.7-yl-buryran'zide
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1. mmngginﬁgHzié%@fzg@OI?% t%golzﬁzz (@HZZZX, ¥ Zm H, f 7.08-7.17
(2HN); 2.487¢ 21,58, (LHe M), 727186112, 82J=éﬂbin91z) 3. i@(SHfl@ J=7.6 Hz);
8.19 (1H, s); 10.39 (1H, s); 11.39 (1H, s)

Example 28

N-[5-(4-Isopropoxy-phenyl)-2H-pyrazol-3-yl]-4-piperidin-1-vI-butyramide

a) 4-Isopropoxy-benzoic acid methyl ester

3.0 g of 4-isopropoxy-benzoic acid (16.7 mmol, 1.0 eq) were dissolved in
MeOH (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%).

C11H1403

'H-NMR (dmso-d6): 1.25 (6H, d, J=6.4 Hz); 3.77 (3H, s); 4.67-4.70 (1H, m);
6.96-6.98 (2H, m); 7.84-7.87 (2H, m).



(1H, nm; 3.69-3.75 (2H, m; 7.25 (1H,s). c)
Ar-[d-(=1-Diflziofoii7ethoxy-pl zeni;|)-2H pyrazol -3

WO 2008087529 ( S) - 2- nzet| ~yl - pyrrolidin-1-yl) - but BCEIBEH00090
Prepared fol l owing the gengeral synthetic nethod for
t he one-pot synthesis of - am no- al kanoi ¢ acid
(1Hp),razol -3-3,1-5-aryl)-am des, startlng from5- (4-
Di &)l 1+6¢-Grvetr hpocd-p g hy3-px 0w pyioa#sile 3- yl am ne (112.5
ng, 0.5 mol, 1.0 eq) and

ﬁg 4 ?Séﬂm hylil Igypnoc@pmbﬁnamy|a)Cldome§h>f1 eét%c@cr %1%15 2gmmol,
e
1.0 e bodey duens (165mEon e S s AL 0 61 Yo E AT RE D & F bt 1]
purification (69% y| el di C19H24N402 g/a o
g, 27 éahoullaédpq) 978jadded o h@)mlmm*‘]"a&g?@e (6 39 Cand ghen dry
mn, 98% (10 m n net hod 1H-NI\/R I—|Cg]—|
CH;6 wps addeh dyagryisel (2.§ 1gL o%@)mmj_) fqgs?T%)"iFFac\ﬁbn was heated

2008/ 087529 PCT/ I
for 1|8nl)ou12, then wapel 2\52%8%3 g‘gg t@%%%n%p% ulefngoacgcﬁg\id with
m,; 3,12-3.17 (2H, u) 77,4
HCI(ZN—] Tlm 01gpn?q:,pl-;as?gw{szqcomled&anf }_g delvéex ob il éld and it
br s)
was y}ecﬁﬁqnwpgﬁ;pmgwy. 19ut£1rtu'5}h§éppa%1f;a,t1(1n vl - but yrai 72ide  a)

3 7H-1iidol-3-yl)-3-o0oxo-propioszitiile In a flask,
6Bdé3c acid (5.0 g, 58.8 mml, 1.2 eq) was
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without further purification.
C12H15N30
Mass (calculated) [217]; (found) [M+H‘”] =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, br m); 5.64 (1H,
s); 6.89 (2H, d, J=8.8 Hz); 7.51 (2H, d, J=8.8 Hz)
d) N-[5-(4-Isopropoxy-p]zenyl)-2H—pyrazol-3-J)Z]-zl-piperidz'n-]-yl-bu{yramide
The product was prepared according to the general synthetic method for the
synthesis of @-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides via the amino
acid route, starting from 5-(4-isopropoxy-phenyl)—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.
C21H30N402
Mass (caleulated) [370]; (found) [M+H"] =371, [M+2/2] =165.
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miél, tihe eqy)(hl'asg{dél'é@ Oy D@ miid ﬁ&onéthfflogﬁ'ﬂdé F>Sd7h@ ul, 6 3 mmol,
exocyclic nitrogen. The reaction then was a

1. ceg) wdewdded. OrHeOREL i &APAE BbdtE€aNOPE e M XTIY 15211%% was cooled
washed with saturated Na2CO3 and evaporated under

dotvedisc 0t pmesedfee; (10haLy mudea R Qe e AdDEL was added and the
preparative HPLC to give 320.0 ng (yield: 41% of the

ordantd ghaempaytsased aidrasecgahied, @QH%&N@Qlud\@&ﬁn ound that was
(cal culated) [351]; (found) [M-1H+] =352. LC
pufifi4@ thiomgh FET2( dd)uﬂﬂnr(lﬂBg)h@ﬁh g SR 1 (1 6% Grodd 10@%‘%6\&11&:
salt): 1.37-1.39 (2H, m; 150154(4H ;
to dycl@hckaB6-HtPtAc 8OrPD. 2ha6it12.p3dduR1(860 n1p), ;742 #R1D. W& obtained.
(6H, in); 6.78 (1 H, s); 7.08-7.17
CI2H13NO2
"H-NMR (dmso-d6): 1.36 (3H, t, J=7.2 Hz); 3.77 (3H, s); 4.26 (2H, q, J=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-(1-Ethyl-1H-indol-3-yl)-3-oxo0-propionitrile
The product was prepared according to the general procedure for
aminopyrazole synthesis (route Albis) from 1-ethyl-1H-indole-3-carboxylic acid
methyl ester (§60.0 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.
CI13H12N20
¢) 5-(1-Ethyl-1H-indol-3-yl)-2H-pyrazol-3-ylamine

The product was prepared according to general procedure for aminopyrazole

synthesis (route A2) starting from 3-(1-ethyl-1H-indol-3-yl)-3-oxo-propionitrile



(2H, in); 7.43 (1H, d, J=7.6 Hz); 7.71 (1H, d, J=2.8
Hz); 7.76 (1H, d, J=7.6 Hz); 8.19 (1H, s); 10.39 (1H
W@ 2008087539 (1H, s) Exanple 28 N-[J-(4-1sopropoRFT/IB2008/000090
phenyl ) - 2H pyrazol - 3-yl J- 4; %jperidin-l , VI -butyram de
a) 4-1sopropoxy-benzoic ac met hyl ester 3.0 g of
4-i sopropoxy-benzoic acid (16.7 mol
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solid efsldme W@rwaslndwlthfh@Hs@IQbéﬁﬂ thag e PERTE) E Fted Vghyeld)
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NaO#3HTR®4or gani ¢ phases were dried and evaporated to

2.2 g of titl duct. (vi. 7% . Cl1H1403
%&w(q@%@&a@@izv& Eé%péﬁ \’Igﬁﬁ g /6 3.77 (3H,

s); 4.67-4.70 (1H 98(2H m);784787
(2HC Ry = Wb mw%féz@np 1Péb008/ 000090 128 b)
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(2.2 g, 11.2 mol, 1.0 eq) in dry toluene (15 nL)
butygmeiede N2, NaH (50 60% di sperS| onin mneral oil, 1.1

D dhewrategote s ary s g aeadal BB hethod for the
b e g A St i
AR BB S B e g =
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mu%r S 'So%g‘iﬁ?ﬁ{;grggng’ F%)a 2 PYAZE) 13- ABFRIer €77 D 8ng, 42%
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br At O3Bl er (10 m) vas added. and the title

i iy ool sh N SN R & "W thout
f “rﬁ&? %P y.r8i3f1{1ﬁ1?bb%1(10 min method)
'H-NMR (dmso-d6 of HCOOH salt): 1.38 (3H, t, J=7.2 Hz); 1.71-1.81 (6H,
m); 2.34 (2H, t J=7.2 Hz); 2.59-2.65 (6H, m); 4.23 (2H, q, J=7.2 Hz); 6.76 (1H, S);
7.11-7.22 (2H, m); 7.53 (1H, d, J=8.4 Hz); 7.75-7.79 (2H,m); 8. 19 (1H, br s); 10.40
(1H, s).
Example 30
N-[5-(4-Cyclopropylmethoxy-phenyl)-2H-pyrazol-3-y1]-4-pyperidin-1-yl-
butyramide
a) 4-Cyclopropylmethoxy-benzoic acid methyl ester
4-hydroxy-benzoic acid methyl ester (2.0 g, 13.1 mmol, 1.2 eq) was dissolved
in acetone (20 mL), Nal (0.97 g, 6.5 mmol, 0.5 eq) and K,COs5 (3.0 g, 21.8 mmol,

3 { . 9 . « N 3
2.0 eq) were added and the mixture was stirred at room temperature for 20 min.

(Bromomethyl)cyclopropane (1.1 mL, 10.3 mmol, 1.0 eq) was added, and the



C12H15N30 WMass (cal cul ated) [217]; (found) [ MrH]
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(cal gﬁé%@) [370]; (found) [MH] =371, [ M+2/2] =165.
529 PCT/IBZOOS/ 000090 129 LC R = 1.91
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for@eadivantrel il afrotdinm 1809643y ¢l hg¥mpeopylmethoxy-phenyl)-3-oxo-
propionitrile that was used directly for the next step.

5-(4-Cyclopropylmethoxy-phenyl)-2H-pyrazol-3-ylamine ~ was prepared
according to general procedure for aminopyrazole 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.

C13HI5N30

c) N-[5-(4-Cyclopropyhnethoxy-phenyl)-2H-pyrazol-3-yl]-4-piperidin-1-yl-
butyramide

The product was prepared according to the general synthetic method for the
synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides via the amino

acid route, starting from 5-(4-cyc1opropylmethoxy-phenyl)-2H-pyrazol-3-ylamine



to cycl ohexane- Et OAc 80:20. The title product (860 ng,
74% yi el d) was obtai ned. Cl12HLI3NO2 'H NWVR (dnso-d6):
wQa2®8/08By t, J=7.2 Hz); 3.77 (3H, s); 4.26 (2ZpCT/TB2008/000090
J=7.2); 7.16-7.27 (2H, in); 7.55-7.59 (1H, in);
7.97-7.99 (1H, m; 8.15 (1¥%s). b) 3-(1-Ethyl-I
H-indol -3-yl)-3-0xo propionitrile The product was
(15209 eparer naaeridd Bg) hied thepgédierall-procedsié (Fof mg, 1.0 mmol,
am nopyrazol e synthesis (route Albis) froml-ethyl-1 ,
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4.2 mmol, 1.0 eq). 820.0 ng of the title product
produgt €186 $1901) waeetaiiddinebrarte sdd directly for the
next step. CL3H12N20 <c¢) 5-('1-Ethyl-1
H- i02d81303402 - 2H pyr azol - 3-yl ami ne The product was
prepared according to general procedure for
aniMpycazolaced) §§ B2 hé&iuad] EM&B‘E] A2P3starting from
3-(1-ethyl-1Hindol -3-yl)-3-o0xo-propionitrile WO
2008 R875299 BCT/ | B¥6080 0oipo9ethodB0 (820 ny, 3.87 mol,
1.0 eq). The solvent was renoved under reduc ,
o GHIMMER (fnoo-déon] B GOSFRDES3 Wi o it h DBS S §2H, )
obtain the title product (612 70% yi el ‘ .
1,11 2814KY whslsB%daf(meéx B 1-ﬁﬁzlg?‘} (‘&Hoﬁ%‘d? '7ﬁ)wm](2§2§17).’ 2.28-
LCRt = 1.30 mn, 69% (5 m n_net hod ) _ ,
2.4 N($ 3 (1) BtSdy (RHHL 618 By §-72mlbwg;zg-|9-7 4214 4755 P 760
idin-1-yl- butyram de The product was prepared
(2HadcbriB et 8. 9 Hyeh dPedl @%ats%eti c method for the
synt hesi s of co-am no-al kanoi ¢ acid
( 1HExampleddl 3-y| -5-aryl )-anmides via the anino acid
route, starting from, i
5- (4tAgepan-1 1}#1%1{&c(|4:@ﬂyP50-112?1111BW"BESIF?i%-Zﬁ'BWFﬁ%l‘f'§ 0
ng, 0.5 mmol, 1.0 eq) and 4-pyrrolidin-1-yl-butyric
butgendd¢ 118 ng, 0.75 mol). The crude product was

purified via_ preparative C.the title product (77.0
g, @) 4bdgenArel ¥)-GHAE OBt ‘ie%g ®¢"formate salt.
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ethyl 4-bromobutyrate (3.8 mL, 26.0 mmol, 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 aminoester which was used in
the next step without further purification.

C12H23NO2

b) 4-Azepan-1-yl-butyric acid

The product was prepared according to the general procedure for
w-aminoacid synthesis (route C2). Evaporation of water under reduced pressure
afforded 3.8 g of the title compound (80% yield) as its hydrochloride salt.

C10H19NO2

Mass (calculated) [185]; (found) [M+H'] =186.

L.C Rt = 0.26 min, 100% (5 min method)



LCR =1.83 mn, 99% (10 m n nmethod) 'H NVR (dnso-d6

of HCOOH salt): 1.38 (3H, t, J=7.2 Hz); 1.71-1.81 (6H,
WorpQosaAsB29 (2H, t J=7.2 Hz); 2.59-2.65 (6H, m ;PaAT/BR008/000090

(2H, q, J=7.2 Hz); 6.76 (1H, 7.11-7.22 (2H, in);

7.53 (1H, d, J=8.4 112); J73’3357 79 (2H, m; 8.19 (1H,

r g&; 10.40 (1 H,r}%)é.
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0o CadriRadinen DA dhE ekl %ﬁﬂﬁ%ﬁlam i Fiol, 1.0
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SNBSS TSR 0000 L AT 1. 5. 100
mnafﬂ 3[&%52‘2%%‘5%99%’%&@%% BT b e < o aséhwags The
m“ftéla% 8\@8 IEB} g@gff%wﬁﬂ.%e{t?ﬁe%lf !e%f%cg \Vl?@lf)g}%ﬁdo&%g%l }&hases were
d116€”af1 Svrﬁgﬁr% ere angluu X!( E Hh df W;l{]egbmcolumn (eluent:

at e
cy &é?ﬁa@%ﬁt%%’?ggg ofl ) QOR%%S c§f %%dp%r: ylég 4?6(3/5)859_}19.21H§f§s used
dix aﬂ'mgjtgeﬁz%l“ 02 EZH d, Nie’s Hz§ - (211, él,

T%kg b) 5-(4-Cyclopropylrrzethoxy
plherzyl) H pyl~azol -3-yl alrii17e The product was

er gBj")%e(g 1?{?73%5 B z!’z‘zgzo‘n‘? @ %%”E\hogé( d?{z)&%‘?}ér e (route

cyclo enzol ¢ acid nethyl

o St A0, 0 s i Sl EVESRHLRY Mg 1
ami VB M@ Synthesis from 872.0 mg (4.3 mmol, 1.0 eq) of 4-difluoromethoxy-
benzoic acid methyl ester (route Albis). 818.5 mg of the title product (yield 90%)
were used directly for the following step.

CI0H7F2NO2

e) 5-(4-Difluoromethoxy-phenyl)-2H-pyrazol-3-ylamine

The product was prepared according to the general procedure for
aminopyrazole synthesis (route A2). The crude product was purified through SiO;
column with gradient elution from 100% EtOAc to EtOAc-MeOH 80:20. The title
product (826 mg, 59% yield) was obtained.

C10HO9F2N30

Mass (calculated) [225]; (found) [M+HT] =226.

LC Rt = 1.34 min, 100% (5 min method)

'H-NMR (dmso-d6): 4.82 (2H, br s), 5.71 (1H, s), 7.15 (2H, d, ] = 8.4 Hz),
7.22 (1H4,t,J=74.0 Hz), 7.67 (2H, d, ] = 8.8 Hz); 11.58 (1H, br s)



filtered and dissolved in 1120. The sol ution was

acidified to pH 4 and the solid fornmed was filtered,
w@pdosmglisey 1.2 g of PCT/IB2008/000090

3-(4-cyc|opropy|nethoxy-ph??%l)-B-oxo- propionitrile

that was used directly for e next step.

5- (4- Cycl opr opyl net hoxy- ph l)-2H pyrazol | am

was) pr epar4e,elzelmmbﬂdHNr@‘-t(é)-dg%n@mmeﬂm‘d’cEmYé) ?—éerlaZOl 3-yl]-

am nopyrazol e synthesis (route A2). The reaction was
butyeandodnt rat ed and the residue was precipitated wth

water: 500 ng of the title product (37%vyield) wer
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synt hesi s of co-am no-al kanoi ¢ % o ed .
(149.2Hnpy Daz ormel y1.0 S J- B oo i RPN 1ogavgred as its
route, starting from

tomrsat(mahmf@r@mmp@tn\fﬁeﬁi%%yp%rf&?)ﬁom)<3§4¥}§@zo| 3-yl ani ne
VO 2008/ 087529 PCT/ | B2008/ 000090 132 (152.9 ny, 0.7

mnﬂzoﬁz@@&b 4and 4-pi per| din-1-yl-butyric acid (168

ol FBEE ot DGR HHE R B et

ASF K SR A el e soL L atooor

b B NR @ gﬂgibggﬁﬂg‘a‘f‘i Dhy.ot STIEE. (8912"31% gﬁ;pﬁ 76 (2H, m):
BRI B AR L4388 s
708768 (%Hng_lz'/) 139763 )m)g?ib? I—%_F) %5‘5{)%5%5? fl HZ)
(Mw@fﬁgig éhgln) I\II-) [ ZEI- pyrazol -3 -yl] -
203008 AT gt Bt oo
y1azol SDyHeannel d(530 ).
a) Trans (:#;)-Q-pz'peridin-]-yZmefhyl-cyclopropanecarboxylz'c acid ethyl ester
Under N, atmosphere, ethyl 2-formyl-1-cyclopropanecarboxylate (3.0 g, 21.1
mmol, 1.2 eq) and piperidine (1.5 g, 17.6 mmol, 1.0 eq) were dissolved in DCM (45
mL); after 2 hours at room temperature, the mixture was cooled at 0°C and sodium
triacetoxyborohydride (5.6 g, 26.4 mmol, 1.5 eq) was added dropwise. 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%).
CI12H2INO2
'H.NMR (CDCls): 0.70-0.75 (1H, m); 1.20-1.38 (4H, m); 1.39-1.43 (3H, m);
1.53-1.61 (5H, m); 2.22-2.27 (1H, m); 2.34-2.43 (5H, m); 4.08-4.17 (2H, m).
b)Trans ()-2-piperidin-1-ylmethyl-cyclopropanecarboxylic acid

The product was prepared according to the general procedure for



et hyl 4-bronmobutyrate (3.8 nL, 26.0 nmol, 1.0 eq) was
added and the reaction mxture was refluxed for 10
whowsms75The m xture was allowed to cool to rooPeCT/IB2008/000090
tenperature and the solid ?Eesent was filtered off and
washed with ether. The fiI rate was concentrated
under reduced pressure to give the am noest?1 ng ( ) d
w-ani@sacts eghthesis (oata€L). E\ta@prquh‘@ﬁwat@m‘lflﬁ%rrle uced pressure an

purification. C 12H1-3N02 b) 4-Azep af nlBrhCEl(J J d) as
trituragbsl witte dptbyluethenagfoptesphiet cﬁéb@ﬁﬁ OBt %’\éﬁéfl
procedure for co-am noacid synthesis (route C2).
chlorftapeovadtt i on of water under reduced pressure afforded
3.8 g of the title conpound (80%yield) as its
hydt@EHINdOLde salt. Cl()—l19N02 Mass (cal cul at ed)
[ 185]; (found) EI\/H-H+ =186, = 0.26 mn, 100% (5
mWame(cclaw)\atv@ 68/ smg@d\ﬁvéfl 8/ 000090 133

"H NVMR (dnso-d6 of HCl salt) 1.53-1.66 (4H, in);
1.7C-Rt.-99. 106rin ("5)11111211%h0d(2H t, J=7.2 Hz); 2. 98 3.09
I n 3. 27-

Sf ]Di{-ﬁ\l‘dzir(dmﬁ@t%%/ rﬁfgl c(g]éé 1d&némﬂelspér ﬁ{)lﬁ% h.27-
flo 1.3 of 4-h ac t r

|41 (@F8 61 36 (7B s At e e LIS i oo
chl orodi fl uoroacetate (10.0 mmol, 1.2 eq) were

bs), 42 S8dlledtsin DVF (25 L) in a two neck round bottom

flask; potassi um carhonat 1.4 d2 eg)t 1vl-

o) ARTBCAr IR Tt T s ahsp ey Hig (ol

hours. The mxture was then diluted with water and
2H-pwerelct-85-4nids DCM or gani c phases were dried and

(elhemeodecs AR AL B 2 0F BBk SIg < ethog, for the
syntgtes%g %EE%-(@&%%@%% aal)dc(qﬁlya 1a9819-9-yl-%'-51%@)t 51&’11cfe‘érv1ﬁhzﬁe amino

3-(4-Dif 7arorpol m et ho n o 1
B G

(15 .rgggg,d |em1fn(j)3 0 @ (ja)qsmfpfr 9@%'{3 gér{%&rret o%lﬁﬁ&m&%@plmc and
Si0; column with gradient elution from 100% CH;CN to CH;CN/2N NH3 in MeOH
80:20. The title product (18 mg, 6% yield) was obtained.

C20H26N40

Mass (calculated) [338]; (found) [M+H"] =339, [M+2/2]=170.

LC Rt = 1.71 min, 100% (10 min method)

'H-NMR (dmso-d6): 0.62 (1H, br s); 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); 2.30-2.35 (8H, m); 6.62
(1H, s); 7.24-7.27 (3H, m); 7.38 (1H, d, J=6.0 Hz); 10.64 (1H,s); 12.45 (1H, s).

Example 33

Trans (#)-E-piperidin-l-ylmetlu»]-cyclopropanecarboxylz‘c acid [5-(2-difluoro
methoxy -phenyl)-2H-pyrazol-3-yl]-amide

a) 2-Difluoromethoxy-benzoic acid methyl ester

2.0 g of 2-difluoromethoxy-benzoic acid (10.6 mmol, 1.0 eq) were dissolved



benzoic acid nethyl ester (route Albis). 818.5 ng of
the title product (yield 90% were used directly for
w0 b@shgiskowi ng step. C 10H7/F2NO2 e,) PCT/IB2008/000090
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4- Azepan-| -yl - N-[ 5- (4-di fl uoronet hoxy-phenyl) - raz .. ..
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conpound were recovered as _its formte salt, after o

amipppyrarelei YEtBiT R FP cht %‘L I%@ng l/T-i%eF%I)) of 2-Bififbromethoxy
C20H26F2N402 Mhss (cal. cul at ed 3921:; (found Mt :

benz@giciq szlné]est_eiélpu(‘e Bebip! iﬁ%?‘“lé{%ieﬁ%r%\?u‘%db"‘%‘tgfﬂ[dﬁ%eﬁl“y for the
met hod) 'H NWVR (dnmso-d6 of HCOCOH salt): 1.51-1.60 (8H,

nexg piEP- 1.72-1.76 (2H, in); 2.31 (2H, t, J=7.6 Hz); 2.56
(2H, t J=7.2 Hz); 2.69 (4H, t, J=5.2 Hz); 6.80 (1H,
s):C1OHHRNO45 (3H, m): 7.73-7.76 (2H, in): 8.21 (1H,

).

ot i YT e G D e ey A G
(S_IQﬁet Srlo){ilu_ctztvl-as prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through SiO2 column with
gradient elution from 100% EtOAc to EtOAc-MeOH 90:10. The title product (1.3 g,
76% yield) was obtained.
C10HO9F2N30
'H-NMR (dmso-d6): 4.82 (2H, bs), 5.79 (1H, s), 7.00-7.37 (4H, m), 7.79 (1H,
d), 11.74 (1H, bs)
d) Trans (<)-2-piperidin-1-ylmethyl-cyclopropanecarboxylic acid [5-(2-
difluoro methoxy -phenyl)-2H-pyrazol-3-yl]-amide
The product was prepared according to the general synthetic method for the
synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides via the amino
acid route, starting from trans (i)-Z-piperidin-l-ylmethyl-cyclopropanecarboxylic
acid (99.1 mg, 0.6 mmol, 1.3 eq) and 5-(2-difluoromethoxy-phenyl)-2H-pyra201-3-

ylamine (125.7 mg, 0.4 mmol, 1.0 eq). The crude product was purified through Si02



pyrazol -3-yl)-am de cs) Trans (L-)- pipetidis' 7-I

-yl 771 et hyl - cycl opf ~opai i ecar, boxylic acid ethyl ester
wQOaaens?N29 at nosphere, et hyl PCT/IB2008/000090

2-fornyl-I-cycl opropanecar bol>§y7l ate (3.0 g, 21.1 nmmol,

1.2 eq) and piperidine (1.5°@g, 17.6 mmol, 1.0 eq) were

issolved in DCM (45 nlL); after 2 hours_at room
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tri, t b drid 5. , 26.4 I, 1.5 wa
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(calTu [183]; (found) [M+H+] =184. LC Rt = 0.19

0. o015 Q1 ARy PR 0T iy lediie B0blgin 1yt
buramlqb2-1.85 (7H, m), 2.82-3.06 (4H m), 3.36-3.37
z%ﬁ r86 10.88 (1H, bs), 12.38 (1H, bs) c) Trans
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route, starting from comre

000 LA AR I8 LA S Sl 15
eq®M@fter purification with HPLC prep, 21.1 mg of title compound were recovered
as formate salt (18% yield).

C18H23CIN40O

Mass (calculated) [346]; (found) [M+H] =347, [M+2/2]= 174.

LC Rt = 1.84 min, 100% (10 min method)

'H-NMR (dmso-d6 of HCOOH salt): 1.07 (3H, d, J=6.8 Hz); 1.47-1.52 (1H,
m); 1.64-1.67 (4H, m); 1.74-1.79 (1H, m); 2.38-2.58 (4H, m); 3.79 (3H, s); 6.87-
6.90 (1H, m); 7.25-7.27 (2H, m); 7.33 (1H, t, J=8.4 Hz); 10.42 (1H, br s)

Example 35

5-(4-Acetyl-[1,4]diazepan-1-yl)-2-methyl-pentanoic  acid [5-(4-methoxy-
phenyl)-2H-pyrazol-3-yl]-amide

a) 5-Amino-3-(4-methoxy-phenyl)-pyrazole-1-carboxylic acid tert-butyl ester

Di-tert-butyl dicarbonate (605.0 mg, 2.8 mmol, 1.0 eq) in DCM (3 mL) was



Si02 colum with gradient elution from 100% CH3CN to
CH3CN/ 2N NH3 in MeOH 80:20. The title product (18 ng,
wG20g0g15e) was obt ai ned. C20H26N4A0 Mass (cal ceCEIB2dA)8/000090
[338]; (found) [M+H] =339, [M+2/2]=170. LCR =1.71
mn, 100% (10 nin method) IPENMR (dnso- d6) 0.62 (1H,

brs) 0.94-0.97 (1H, m; 1.27-1.37 (3H,
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DCM, MegiMe (hGtiHE produpt 474 yiale “qddnt i ty of sul furic
acid was added; the m xture was heated at refl ux
ovef WigHIN3Ghe sol vent was then evaporated and the

resi due was_  dissolved in shed with

satMpsk @dl CM@E&H”%}@%‘F&QW@ =¢as dried and
evaporat ed to giv itle product (yield 879
COHSERG T 1 4BrnimR1{ %‘K@s&% IE}G) ek 1 (3H, s): 6.99-7. 40/‘)

(2. %@7 o (c%ﬁl_)l 1[3,38 I6%: s)-'ﬂz%s o O e8 1lt, 8% an, 5
3. (2-Difl T

6-%&%}@3}& dswﬁ;g é%—i% it é&@gﬂ?lﬁ e e herera e
roce or
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di r%@i@l %%o "§1h@m‘ﬁé PH (ﬁ. %3 g Z&Bglégg WRSyHSRY three

f |l uor oi,net hoxv- phenyl
o A O a;za%rA ngaydtdzﬂ sEppane 2hom
susB&?s?gﬁjwag cfogfedatm e84 '1ﬁ methylmalonate (4.7 g, 32.3 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 SiO; column (elution: cyclohexane
followed by EtOAc). The title product (6.6 g, 76% yield) was obtained.

C9H15BrO4

'H-NMR (dmso-d6): 1.32 (3H, s); 1.67-1.72 (2H, m); 1.861-1.90 (2H, m);
3.51 (2H, t, J= 6.4 Hz); 3.64 (6H, s).

¢) 5-Bromo-2-methyl-pentanoic acid

HBr aq 48% (10 mL, 88.4 mmol) was added at room temperature to 2-(3-

bromo-propyl)-2-methyl-malonic acid dimethyl ester (1.80 g, 6.74 mmol) and the



synthesis (route A2). The crude product was purified
through Si 02 columm with gradient elution from 100%
WER@A08T5e9 Et OACc- MeOH 90: 10. The title product ¥dT/B32908/000090
76% yi el d) was obtai ned. C F2N30 ' H NWVR (dnso-d6):
4.82 (2H, bs), 5.79 (1H, s)77 7.00-7.37 (4H, m, 7.79
(1H, d), 11.74 (1H, bs) d) Trans (=)-2-piperidin-1
mixtuyd "eat biinekd cyncll apatepartet@BoxXyt i2¢ hewy. [l’sﬁilzcoohng to room

di fl uoro inethoxy - phenyldg 2H pyrazol -3-yl]-ar77id q
tempEastups, OMQH seagiqr eparéeddocsedl pg 1 an¢ e @@Hé?ta‘lvas extracte

synthetic nmethod for the synthesis of o)
using Cx atikthuye d])Cb/ah@QHaQﬁ §. The obtained crude (0.81 g, 62% yield) was

(Ir1-p),razol - %/I-S aréll) am des via the amino acid
cleatt enbegh &t by tavgwithowh furtags purification.

(-)-2-piperidin-I-ylnmethyl-cycl opropanecar boxylic
acChH198:02ny, 0.6 mmol, 1.3 eq) and

(1%-‘%{1{,%3&?&%5%?@% 2#,’3 ek ool i I bﬁﬁ" % 1.61-1.70
el TSI LT 0 SO T BT e,

DCM NH3 in MeOH 2 N 80:20.  The pr.oduct, (3

my ) 230 @t]ng)Z ngh%meg,tqg@a angsg dﬁl k}’ﬁ?&?@ﬂ% pyrazole-1-

(cal culated) [390]; (found) [ MtHI] —391 LCR = 1.68
carbeixplic BOGYETIDIN Fothet hod) 1H NTVR (drrso d6): 0.62-0.65

(212'3(3'(13?1@18&13%75028?&1%' %g?ne%lleslﬁc}]) was élgw’éy g%d 4133; a solution
of S(naml?@)%1m;tj1§/ége1?t?pp1csz)c1%££%%pgn% 8 mmo? 120%5 n :B)Cgﬁ(l mL)
at 1%@%45(3@%;3%6%,1%20@%{1 );Pgrg Hé LﬁE r%fgtgr&%? yfl\g\)la Sf‘p@légﬂnéél Rdffrogen.
Evagggag{q)gqlsgg stagfeggeag eqchresaslapiym Pgt gmgoggé ré(?agef Pledfl& which was
dlss‘oé‘lﬁde n ﬁé% (i 1\41#)5 il }édziec?rgrg}?\ 71s\é' %h&lﬁ‘m)ﬂ'cbf 9%'119‘1no-3-(4-
metgpgy-p%ﬂ%; -pf_?’:go %}-cgzbompy\ﬁrcaa? % tg’ltydutﬂn%s@@i 6555% ® %), 2.3 mmol,
11%,.%5%% Ry Sht ot intl, D Mk, 4% %o i B (10019, 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 Si02 column (elution of cyclohexane-DCM from 10:0 to 1:1)
obtaining the title compound (237.0 mg, yield 25%).

C21H28BrN304

Mass (calculated) [466]; (found) [M+ +H] =467

LC Rt = 1.83 min, 92% (3 min method)

'H-NMR (dmso-d6): 1.14 (3H, d, J= 6.8 Hz); 1.62 (9H, s); 1.72-1.86 (4H, m);
2.63-2.70 (1H, m); 3.55 (2H, dd, J= 6.8 Hz, 6.4 Hz); 3.78 (3H, s); 7.01 (2H, br d, J=
8.8 Hz); 7.07 (1H, s); 7.79 (2H, br d, J= 8.8 Hz); 10.09 (1H, s).

e) 5-[5-(4-Acety1-[1,4]diazepan-1-yl)-Z-methyl-pentanoylamino]-3-(4-

methoxy-phenyl)-pyrazole-1-carboxylic acid tert-butyl ester



eq). After purification with HPLC prep, 21.1 npg of
title conpound were recovered as formate salt (18%
W@ e@Bay752C 18H23 CLN4AO Mass (cal cul at ed) [ 346]pCT/iR20084)00090
[ MbkH =347, [M2/2] = 174, = 1.84 mn, 100% (10
min nmethod) 1H NVR (dmso- 06785 HaooH salt): 107 (311,
d, J=6.8 Hz); 1.47-1.52 (1H, m; 1.64-1.67 (4 ;
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f) 5-(4-Acetyl-[1,4]diazepan-1-yl)-2-methyl-pentanoic acid [5-(4-methoxy-
phenyl)-2H-pyrazol-3-yl]-amide

5-[5-(4-Acety1-[1,4]diazepan-1-yl)-2-methyl-pentanoylamino]—3-(4-methoxy-
phenyl)-pyrazole-1-carboxylic acid tert-butyl ester (181.0 mg, 0.34 mmol, 1.0 eq)
was dissolved in DCM (3 mL) and HCI 4.0 M in dioxane (0.16 mL, 0.64 mmol, 1.9
eq) was added at room temperature. After 3 hours another 1.9 eq of HCI was added
and the mixture stirred for 3 additional hours. NaHCOj3 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)

'H.NMR (dmso-d6): 1.05 (3H, d, J= 6.4 Hz); 1.26-1.40 (3H, m); 1.50-1.57



was slowy and carefully added and gas devel opnent was

observed. The m xture was stirred for 15 m nutes and
waenbsespient | y 1, 3- di bronopropane (24 g, 119. 0 PGmDIB2008/000090

3.7 eq) was added in one p |on. The m xture was

all owed to reach room n'gé ature and was then

stirred for further 16 hours NaOH 1.0 M sol utian
(1Hadded, 62 heé8cilitempvas. 76xt.7adt Bd o th9@ (Al S%ice%ét-e@ (R, m);

organic layers were collected and dried, d
25302 5OV@SL, pu; i % 5 28 Gy (19.02) cdBdrth 3¢ &R H: a3 ﬁjgi@h@i‘g%% 3.78

followed by EtQAc). The title product %
(3HyPRI6B0 (S, 9b A&, CoinEBs G4Hr T @\WF%I(IdWBg %? d Hzj10.30
(3H, s); 1.67-1.72 (2H, m; 1.861-1.90 (211, nm; 3.51
(1H( 9H12t6 (3 . 4 Hz); 3.64 (6H, s). c) 5-Broino-
1-inethyl pentafioic acid HBr aq 48% (10 ni, 88.4
a ded at roomtenperature to 2-(3-
br ono- t hyl - mal oni c gmd di net hyl

(1.580H- éce ‘fL‘Lﬂ-ﬁf@nga&nHth.e—ll%l B EPIS 29 acu‘IESt e[S (4-chloro-
ohei Phbasmos BT o A "cGal tng (o room

e BT

o5 I aned clue (B 6L 0, SRR M
1.0 g?lﬂé %r& (@%mmﬁ;otais%qp gy6 ’@\1d($2(&|7( ﬁ.,t' otdd 47L5 7%% {'é%_? and di-
tert%tyl g)carbonate %él gn)IB 0 n15112101(, 21H’l cj were gd&ﬁn s@qéence. The
T i e T
LC %ge% atlf)srl]l%lo llaﬁdag%ﬁg 1’6¥e1 w%?, 6%0%{% ed %ﬁyﬁ‘?‘g‘)&@gﬁ%ﬁo%%l and
due?ig egéﬁcg,greg{f)g?sgglggmgh%\ J?%s)n\%gguwr § ed%a ﬁl@ﬁed to give

: Et’eﬂsgvﬁ‘%? SSUAIGEERTA de Gave a resi due Xﬁinihaﬂgs

soliﬁ%ﬁg%j[l\w E}é r3rL)(4iemd added dropwi se to a

e Eﬁ‘{g@%@d&% o)aé’y rlaés"n@f l5,G8r ?%{bl{cb%‘ g 1entutylm); 7.35
(2H, d, J=8.4 Hz); 7.74 (2H.d, J=8.4 Hz).

b) 5-(5-Bromo-2-methyl-pentanoylamino)-3-(4-chloro-phenyl)-pyrazole-1-
carboxylic acid tert-butyl ester
To a solution of 5-bromo-2-methyl-pentanoic acid (1.79 g, 9.2 mmol, 1 eq) in

anhydrous DCM (8 mL) oxalyl 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 oxalyl chloride, the residue was dissolved
in anhydrous DCM (8 mL) and a solution of 5-amino-3-(4-chloro-phenyl)-pyrazole-
1-carboxylic acid tert-butyl ester (2.7 g, 9.2 mmol, 1.0 eq) and triethylamine (1.7

mL, 12 mmol, 1.3 eq) was added dropwise at 0°C. The mixture was allowed to reach

room temperature and stirred at room temperature for 24 hours, after which another



1.15 eq) and triethylamne (0.28 nm., 2.0 mol, 1.0 eq)
in DCM (1 nL). The mxture was stirred at room

wao eqopesEeur e for 48 hours, after which sat ur at BOI/Ne2bBAB0090
sol uti on was added and the 2 gani c |l ayer was collected
and dried. The crude was 6u‘rifi ed through Si 02 col um
(elution of cycl ohexane-DCM from 10:0 to 1: 11)

0.5 @gbﬁﬁdﬂ\m@ed hiéro b Bnednpaenthno237cid wag,addpé| ChEY) was added;

1H28Br N304 Mass (cal cul ated) [466]; (found) [MrH]

the e46Z wdsGxRactedlwBB D W, argi2gr{Bedrilowst Hised colppgyeluerit DCM)
(dnmso-d6): 1.14 (3H, d, J=6.8 Hz); 1.62 (9H, s);

to give723 & @teld HA%)nYf the 2itBPrRAFE. (1H, iii); 3.55 (2H, dd,
J= 6.8 Hz, 6.4 Hz); 3.78 (3H, s); 7.01 (2H, br d, J=
8. &MH25BrCON30%1i, s); 7.79 (2H, br d, J= 8.8 Hz);
10.09 (1H, s). e) .
5- PBagsdcAlcatapd)[[372]; dfamep &N-H VIF378.34&t hy! - pent anoy! a
m noj - 3- (4- net hoxy-phem{l ) - pyrazol e-1- carboxylic acid
t erltG Baty2.38s9Eh (Woizoneibeody529 PCT/ | B2008/ 000090 140
5-(5-Brono-2 -nethyl - pent angyl am no) - 3 , . 5-(4-chlor
> (4 mt oy ipb il JLarsaesz b 8 - MeSAY BRAGIIRC agfig [5-(4-chloro-
tert-butyl ester (280.0 ng, 0.6 nmmol, 1.0 eq) was

phedy 3941 petpzoh3pdMamy8e i) . Triethyl anmine (80 L, 0.6

T ok e b R T e s 8% o
soliin o4t 5-SoBribP- AEieHOUT ST ERAHABHTE  UABEre Bor Ut g ezote
carkiomEeG e EP RO FBET b 6 ST Lol DGR, “ave A EriEe (1129 ml
oo Bkt AL S5, 400 3,03 SOIATD CRLL0 Py e
IR N
o AT 100 ME (Ol 13 (3, clr Bl 2o ver
cvapiece gt Tt Eb e o8 ot e i B il pqpyiion of
sat%)gﬁdﬁggz : %2 E'gd g&ggﬂfs{:w%%é@'ﬁ%;l E’Ylegc?g&elu'as %i‘iﬁeatﬁ%ugh Si02
column (gradient elution from 100% DCM to DCM-NH3 in MeOH 2N 92:8).

1.7 g (yield 44%) of the title product was recovered.

C22H30CINSO2

Mass (calculated) [431]; (found) [M+HT] =432,

L.C Rt = 1.80 min, 90% (10 min method)

1H-NMR (CDCI3): 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,s); 7.49
(2H, d, J= 8.0 Hz); 7.71 (2H.d, J= 8.0 Hz); 10.40 (1H, s); 12.87 (1H, s).

Example 37

4-Pyrrolidin-1-yl-pentanoic  acid [5-(4-chloro-phenyl)-2H-pyrazol-3-yl]-
amide

a) 4-Pyrrolidin-1-yl-pentanoic acid methyl ester



f) 5-(4-Acetyl-[1,4]diazepan-1-3,1)-2-nethyl -pentanoic

acid [5-(4-nethoxy- phenyl)-2H pyrazol -3-yl]-amde 5 -
wQ 200808752cet yl - [ 1, 4] PCT/IB2008/000090

di azepan- 1-yl) - 2- et hyl - pent anoyl am no] -3

- (4- met hoxy- phenyl) - pyr azdi‘@-l -carboxylic acid

tert-butyl ester (181.0 ng, 0.34 mol, 1.0 eq) was

di Ssetolrbné i3 DAM 68 mhjolahd ¢d)Owag ddsshived di BXxarie(50 mL) and

(0.16 nm., 0.64 mol, 1.9 eq) was added at room _
methghpensinatee(4 it &0 Brimui $ emovherdded Ty wrlutHr Weasstirred at

added and the mxture stirred for 3 additional hours.
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CO9H17NO2

1H-NMR (dmso-d6): 1.22 (3H, d, J=6.4 Hz); 1.64-1.74 (1H, m); 1.81-1.96
(4H, m); 1.97-2.07 (1H, m); 2.23-2.30 (1H, m); 2.36-2.44 (1H, m); 2.97-3.02 (2H,
m); 3.20-3.26 (1H, m); 3.35-3.46 (2H, m); 10.80 (1H, s)

¢) 4-Pyrrolidin-1-yl-pentanoic acid [5-(4-chloro-phenyl)-2H-pyrazol-3-yl]-
amide

The product was prepared according to the general synthetic method for the
synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-S-aryl)-amides via the amino
acid route, starting from 5-(4-chloro-phenyl)-2H-pyrazol-3-ylamine (97.0 mg, 0.5
mmol, 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 50°C, to
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woH2008/087579% (2H,d, J=8.4 Hz). D) PCT/IB2008/000090

5- (5- Brono- 2- net hyl - pent anoyl am no) - 3- (4- chl or o- phen),

|')-pyrazol e-1- carboxylic A tert- butyl ester To a

sol uti on of 5-brono-2-nethyl-pentanoic acid (1.79 g,
allo®v 2hemmimplateefrniationanfyttie cumcpPOMd (8trogdn ereleiad isomer. After

chloride (1.0 nL, 12.0 nmol, 1.3 eq) was added
puzdmmpl\mns‘eaqndparhﬂevmfm el A3 reg iof tBk eamp@HIA Wwere recovered as

tenperature for 16 hours. After evaporation of the
formetevaaitt (8GMdyteh. excess oxal yl chloride, the residue

was di ssolved in anhydrous DCM (8 nlL) and a sol ution

of Gi¥HEICINELQ 4- chl oro phenyl) pyrazol e- 1-carboxylic

acid tert-butyl ester 1.0 eq) and

t r i Mleby (cabduiased )1 376] nfoouI’.lC?) [%ﬂm}ﬂ 134?7 eq) was added

dropwi se at 0C. The m xture was allowed to reach room

t enfpe Rtk &9amin, dO0¥r € min psHAd enperature for 24

hours, after which another WO 2008/ 087
PCTIHBSHEE (608096 on e rsagysyh): deti ¢ of J=6.4 H2); 1.63-1.80

2- met hyl - t d
(SHRed: SO0 GAR S bA¢ (BaTEd i ﬂ%ﬁgﬁﬁ%éﬂ 123 746
t hrough Si 02 col t 3 ield
7 457355 9: THO-T14 (e proaRas. ( EaoHsbr Of Hbo Shase -
(cal cuI at ed) [370#’E %found) [ MFH "] =370/372. LC Rt =
2. 38able5onfpgiE 4 Hefhod) c)
gcfﬁa@geézlslp[ﬁ%soféogtlgﬁggmgt éﬁg) 2 e nlagls@l%?ets?snﬁf d\ghlch were

ple§a1)e%1v\%%co$l%aggt%tn ‘61|e 1|e_ ?ﬂtdﬂf ﬁats% 1n 1hm‘1ast col%mn olf thd #ble and

i P LB SRR (e
T i SRR A S sl oot
sisphose of Benits By ‘Rt Rt b8 Bl o
B e AR e
B! B85 Ud8n RR, LSSt Doy 50kt bPBr&farative HPLC.



saturated Na2CC3 and extracted with Et OAc. The crude
was purified through Si02 colum (gradient elution

w0 c@s0dB2% DCM to DCM NH3 in MeOH 2N 92:8). 1.FCTIB2008/000090
(yield 44% of the title product was recovered.
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1.21 = 0.13 (n=5) DWPP 0.98 = 0.47 (n=6) E ibatidine

0.0 12 0.002 (n=7) Nicotine 1.03 = 0.26 (n=22)
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M.A (nethyllycaconitine), which was used in the
concentration range between 1 mcroMto 0,01 nM
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u#&okonal FL] PR assays for selectivity testing
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’ Compound i ECsy [microM] l
Acetylcholine } 3.05 = 0.08 (n=4) 1
} Choline | 24.22 = 8.30 (n=2) t
E Cytisine 1 1.21 =0.13 (n=5) i
} DMPP t 0.98 = 0.47 (n=6) |
] Epibatidine } 0.0 12 0.002 (n=7) {
( Nicotine l 1.03 = 0.26 (n=22) {

Development of a functional FLIPR assay for primary screening
A robust functional FLIPR assay (Z' = 0.68) employing the stable
recombinant GH4C1 cell line was developed to screen the alpha7 nicotinic

acetylcholine receptor. The FLIPR system allows the measurements of real time
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Assay validation

The functional FLIPR assay was validated with the alpha7 nAChR agonists
nicotine, cytisine, DMPP, epibatidine, choline and acetylcholine. Concentration-
response curves were obtained in the concentration range from 0.001 to 30 microM.
The resulting ECsp values are listed in Zable 2 and the obtained rank order of
agonists is in agreement with published data (Quik et al., 1997, Mol. Pharmacol.,
51, 499-500).

The assay was further validated with the specific alpha7 nAChR 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 ICsy value was calculated as 1.31£0.43 nM in nine independent experiments.

Development of functional FLIPR assays for selectivity testing

Functional FLIPR assays were developed in order to test the selectivity of
compounds against the alphal (muscular) and alpha3 (ganglionic) nACh receptors

and the structurally related 5-HT3 receptor. For determination of activity at alphal

receptors natively expressed in the rhabdomyosarcoma derived TE 671 cell line an



C6) al koxy; (C3-C6) cycloal kyl-(d -C6) alkyl; Iinear,
branched, or cyclic (d-C6) alkyl carbonyl am no; nono-
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cyclic (Cl1-C6) al kyI sul phonyl am no; |inear, branched,

assfY FEUHIOY e aREHEI rp%'zsgk% o SROr s R s iegnaipyess elpha3
seleg|t&§§r~va$rd%€a%2ﬁ%£%y°¥ Selefatiget e e S st v S
s 0E ST Sl P B PUBUR AT B ARl S ARS8 g P
SR R SR ANy
oy AR S0P L 1
|ng§ecp?%ggg Z%”]égzmugne anot her for p =2, is selected

onS|st|ng of nmono- or di- [linear,

bf aﬂ?@@&ngsm‘fy% xjg?e &k&ﬁzn@'@'ﬁlﬁgﬂé@g f{@?@yg fipiary screening

near

ass%ei i g_l’lngl &Ensﬂalgf ma‘?rt @H4@1 cﬁg lide' e ~§z1e¥s1ﬁ‘%4h5nalpha7

or mul
ST MR B e
res%%ﬂ%??ua%&?&%?ﬁ&a%m&f’%&h‘bo&%sog'@)fnoﬂkgi%ﬁes RBBKO%Y measured in
the %Iéﬂiﬁ%@%ﬁ@@ogﬁgenigg7assay was found to range between 10 nM and 10
microM, with the majority showing a potency ranging between 100 nM and 3
microM.

The compounds were also demonstrated to be selective against the alphal

nAChR, alpha3 nAChR and SHT3 receptors.



j is0; Ris a5- to 10-nmenber aromatic or

heteroaromatic ring; q, q', R Y and mare as defined
wanasnstsey mul a (1); 4. A conmpound accordi ng toPCT/a20083000090

wherein: T is butane-1,4-dipsl; Zis N, pis 1l, R is

(C1-C6) acyl; HN Qisj is 0; Ris phenyl,

CL (dyl, thienyl; indolyl; mis 0, 1 or 2; Y

-—Eééhgsents, i ndependently from one another when in is
greater than 1, hal ogen; hydroxy; |inear, branched or
cyclic (C1-C6) al kyl, trihaloal kyl, di- or

tri aloalko al k : (C3-C6 | oal kyl - (O -C6
L. @00%‘3 u& gﬁgl%gl%gg‘i(ned u%dgl)rlcf 8?rrul)/a EI) 5? The

conpounds according to claim4 wherej n QR is HN \

IN R 6. A conmpound oQ lforrrul (1) a crdlngto claim
1 wherein: Tis pr Tk%@I/omlonally

substit ut ed WI('th al ogen(Y is CR2, N,
0; leagroupo rmul a HH R, p, q q, R,
j, RY and in being as deflned under Forrrula(l).

wherein
T is a (C3-C5) alkane-¢,w-diyl or alkene-o,w-diyl, optionally carrying an oxo group
and optionally substituted with one or more halogens; hydroxy groups; (C1-C5)
alkyl, alkoxy, fluoroalkyl, hydroxyalkyl, alkylidene, fluoroalkylidene groups; (C3-
C6) cycloalkane-1,1-diyl, oxacycloalkane-1,1-diyl groups; (C3-C6) cycloalkane-1,2-
diyl, oxacycloalkane-1,2-diyl 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;
Zis CHy, N, O, S, S(=0), or S(=0)2;
q and q’ are, independently from one another, integers from 1 to 4;
pis0, 1,or2;
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 (C1-C6) alkyl, alkoxy, acyl;
Q is a group of formula

s §
R* is C1-C3 alkyl;
jisOorl;
R is a 5- to 10-member aromatic or heteroaromatic ring;

mis 0, 1, 2, or 3;



7. A compound according to claim®6, wherein: WO
2008/ 087529 PCT/ |1 B2008/ 000090 228 T is
w@e@pasms29, 3-di yl optionally substituted w th PCLIE28)8/000090
al kyl, halogen; Zis CH2; Ho N N Qis ; q and g
are I ndependently from one another, 1 or 2; pisOorl;

Y re 1eseyﬁt§g§ edcepgnde{nrﬂgn%é%eeg% %Hﬁ?%o%{eﬁti\ yé%fea‘ée Qﬁﬁ{ 1 halogen,

branc

hyd@owhg m GC%E)%COSS% € gﬁ%lﬁlgegngﬁd%ﬁa c%r 81'81[%}[6 1)0 (CSI-C’g‘) alkyl,

oun

trﬂﬁ[o '?1 1.3 tﬁ llo'alk%x Safddiey. & an lcglbo 5/? (C3 -Cq) cycloalkyl-(C1-
h(a:l %/’ner 8 ot i

ently romo & ano

C6§A1§8§%e§ﬁ e g%gﬁfogﬂz(f&?@&gglg)uﬁ&ﬂﬁﬂ 'f'&g.ng’}fled 'o'?_ec%‘ffzhc (SC1 -C6)
alkﬁclcu?boﬂ led%’lho, é{dnq\yl orNa@ht hythear, mb'rén e@r 31 %ychc (C1-C6)

epresents, ependent|ly from ohe anothetr when’in is

A 1, n 0X JLRgar , oor d
alkglygﬁﬁ@éalf&&f@n% c%?@lcu '?1”' |’1]121|¥%1;1 ki?laa’tﬂugl@i@ or aiehed Qri-co)

all&lrshfbﬁloﬁ?llahﬁffa hn@éxkQ?‘a)ﬁché@%l%f)ch@X@IO@U‘Mlkyﬂs %ﬁl@%l mono- or

koxyl . The cohpounds ‘according to clai m 8 whérein
di-, linear, branched, or cyclic (C1-C6) alkylsulphamoyl; hneal, branched or cyclic

(C1-C6) 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-diyl optionally substituted with one or more (C1-C3) alkyl, halogen;
Z is N or O;

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 (C1-C6) alkyl, alkoxy, acyl;

H
N

S
Qis M ;
P, 9,9, 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-diyl;
ZisNor O;
R’ is selected from the group consisting of linear, branched or cyclic (C1-C6) alkyl,
alkoxy, acyl;

pisOorl;
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10. A conpound according to claim®6, wherein: Tis
w@eepass24, 3-diyl optionally substituted with 13@111112898/000090
al kyl, halogen; Zis CH2; #47 N Qis Nqg and g are,
i ndependently fromone another, 1 or 2'- pis 0 or 1;
. 5 is selected fromthe group consisting of |inear,
J 5% anched or cyclic (C 1- 06) al kyl, alkoxy, acyl; j is

d F I | 11. A
R 98 ant A b hEeRE of Fald de PR siE T L8

' are,

4 ({Jhg‘ggne]d%l??%rgl gPSW%%Bn%HgP% <%’or 2- pis 0 or 1;

s selected fromth u conS|st|ng of linear,

¢ or ahenguogrtaver e eied TG B Qo TN | e b: R
eny, yridyl, naphthyl; inis 1 or 2; Y

T1§ g‘ut?xg%éh dlﬁi ndependent 'y from one another when mis

7 iggeat er than 1, hal ogen;

pis1;
R’ is (C1-C6) acyl;

jis O;

R is phenyl, pyridyl, thienyl; indolyl;

mis 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;

4, q° are as defined under formula (I).

5. The compounds according to claim 4 wherein Q-R is
H
N\N
Y
R
6. A compound of formula (I) according to claim 1 wherein:

T is propane-1,3-diyl optionally substituted with (C1-C3) alkyl, halogen;
Z is CH;, N, O;

Q is a group of formula
H

N. , N
b S
R’ p,q.q", R",j, R,Y and m being as defined under Formula (I).

7. A compound according to claim 6, wherein:



hydroxy; |inear, branched or cyclic (Cl-C6) alkyl,
trihal oal kyl, di- or trihal oal koxy, al koxy; (C3-C6)
we yoBosisky| - (C - C6) al koxyl. 12. The conmpoundsPCT/IB2008/000090
according to claim 1l whereishg QR is WO 2008/ 087529
PCT/IBZOOS/OOOOQO 230 H NR N 13. A pharnmaceutica
conp05|t| ntalnl accar di g to_clains
Tippr EQHW¢ ﬁﬁ%%@&gvews r%) @lc@plrgé ) allyhrhalegengy
7 éﬁplent 14 The use of a conpound according to
Cl 1-12, for the preparation of a nedicament for
the tyeatnment of neurol ogical, neurodegenerative,
psyéhi atric, cognitive, immunological, inflammatory,
Q netavol i;c, addiction, nociceptive, and sexua
di sorders. 15. The use according to claim 14, for the
q ddde@t arenindeperskntlyersle@otanatheat 1 entj on  deficit
di sorders, Al zheinmer's di sease and schi zophreni a. 16.
piAn&thod for the prevention or treatnent of diseases,
conditions or dysfunctions involving the alpha 7
R’nAGhRctadhirein 1hemgpe s esnsasiinignd Sl wear nigrah chedl oiseiklieqC1i-06) alkyl,
need thereof an effective anount of a conpound
allacgyorcilng to clainms 1-12. 17. A nethod according to
claim 16, for the prevention or treatnent of senile
jiglemrentia, attention deficit disorders, Al zheiner's

di sease and schi zophreni a.
R, Y and m are as defined under Formula (I);

8. A compound according to claim 7, wherein:
T is propane-1,3-diyl;

Z is CHjy;

g and q’ are, independently from one another, 1 or 2;
pisOorl;

R’ is selected from the group consisting of linear, branched or cyclic (C1-C6) alkyl;

jis 0;

R is phenyl, pyridyl, naphthyl;

mis1or2;

Y represents, independently from one another when m is greater than 1, halogen;
hydroxy; linear, branched or cyclic (C1-C6) alkyl, trihaloallkyl, di- or trihaloalkoxy,
alloxy; (C3-C6) cycloalkyl-(C1-C6) alkoxyl.

9. The compounds according to claim 8§ wherein
Q-Ris

H

N

R
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10. A compound according to claim 6, wherein:
T is propane-1,3-diyl optionally substituted with (C1-C3) alkyl, halogen;
Z is CHy;
s
Sl
Qis N
q and q’ are, independently from one another, 1 or 2;
pis0Oor I;
R’ is selected from the group consisting of linear, branched or cyclic (C1-C6) alkyl,
alkoxy, acyl;
jis 0;
R, Y and m are as defined under Formula (I);
11. A compound according to claim10, wherein:
T is propane-1,3-diyl;
Z is CHjy;
q and q" are, independently from one another, 1 or 2;
pis 0or I;
R’ is selicted from the group consisting of linear, branched or cyclic (C1-Cé6) alkyl;
©)
Qis N
jis 0;
R is phenyl, pyridyl, naphthyl;
mis 1 or2;
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) alkoxyl.
12.  The compounds according to claim 11 wherein

Q-Ris
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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, A method for the prevention or treatment of diseases, conditions or
dysfunctions involving the alpha 7 nAChR, which comprises administering to a
subject in need thereof an effective amount of a compound according to claims 1-12.
17, A method according to claim 16, for the prevention or treatment of senile

dementia, attention deficit disorders, Alzheimer’s disease and schizophrenia.



