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RECEPTOR MODULATORS Related applications The present
application claims the benefit of priority of prior-filed United States pate
aggﬁ)igg(ﬂséﬂr%@égrial number 60/880,629, filed January 16, 200 ,%tl%ﬁe}%%épeo%%
contents of which is incorporated herein by reference. Field of the
invention The present invention relates to compounds with a7 nicotinic
acetylcholine receptor (a7 nAChR) agonistic activity, processes for their
preparation, pharmaceutical compositions containing the same and the
use thereofforottitreatzencefIgarsrogroak peyekams, inflammatory
diseases. Background of the invention Agents that bind to nicotinic
acetylcholine receptors have been indicated as useful in thc treatment
and/or prophylaxis of varioBsldiséagedieatibsonditions, particularly
psychotic diseases, heurode energtive digea esjnvolv(iz;tlg a dy h{unc jon

of the EnBIRTERY BB AT A B id i GRRSOT AR RTSH) Bt S S nited
StHRPAIME INCHAIRY AL EX RIS HERIZORNTBRIA T AMERIN sV the entire
depression, manic depression, Tourette's syndrome, Parkinson's disease,
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Levy Body Dementia, Amyotrophic Lateral Sclerosis. memory impairment,
memory. loss, cognition d)ézﬂﬁ*fl, oftthseian T, Attention Deficit
Hyp.%ﬁ?ecnﬂi’.é%ﬁ%'?8&%%:9?&%?% USES SUAL ARMGARRILAl NICANG, o ine
addiction, inducing smoking cessation, treating pain (e.g. analgesic uses,
reppiatling newroprEctigonand treativigyjetiageSea fofoexatmple Yédaration,
197/30998; WO 99/03350; WO 00/42044; WO 01/36417; Holladay et al., J.
PIYIERRCOREH., AMRPESAIg9-9an(Ro0Ts; Sensiittcerat, Ranbe rissents foredhe

Chem,, Chapter 5, 4 -51é 000); Stevens et al,, Psychopharmatoiogy,
o S gy R RS ey, 0002 . o
525-535. Different Be{REQEUBIC FAMPRLBAS GRITYINg a basic nitrogen

and exhibiting nicotinic and muscarinic acetylcholine receptor affinity or
clainfegpér theé Wndl shaiiprtirdisecsssl il b erssieschivedbeey indicated as

11/-pyrazole and pyrrolesazabicyelic compounds (W02004013137); .. .
GRS AR (UM e Tl ndiions
pABHYRIVES: (WRHL 13188 s OxagiazalendrfivatinesafaviRtolving a dysfunction
acetylcholinesterase-inhibitory activity and muscarinic agonist activity
of(WegBa308ic syktetolcaBdceniybsigie abioiemotieaddivathaadtias impairment,

. tmaceutical comppunds (W02006077428); arylpiperidines . ,
R0 To SEUB T TR T HTib {5 ke o, Bom AR e
TAGRVLY QR IBMRRATPICIEBCOPIORS: (WO 99RR24A) - e @ddition Jpadylaiayrs:of s
alpha7 nicotinic acetylcholine receptor are disclosed in W006008133, in
(stivb naAeivfitie’saiisecapplicantd Shnraaentia, AmongwtherdtingScibmsis,
invention provides novel compounds ‘actin% as full or partial agonists at
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treatment of diseases that may benefit from the activation of the alpha 7
aduicoiticiadetytghatinkingceptarisuctras neyidlagigabmétradegeneratidng
psychiatric, cognitive, immunological, inflammatorgx);, metabolic, addiction,
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- r oric salt e 2: DSC

ray patterns of various crystal forms of hyroch . Figur
(1seam; of Mariptcrstakforms athydroshlgricsall. Figue:3: 7 GA-of various,
crystal forms of hydrochloric salt. Figure 4: DVS of mono-HC1 salt (NO
Stierichange afterpuSessydagure(398V SLF hydfoéhlonekattitiyseal ).
O form,change a VS). Figure 6; DVS of hydrochloric salt (crystal
Mﬁ?‘ﬁ gig}ﬁgﬁw”pre}-sg%gg r? iR ef;'lggéare 7: DVS of hydrochloric salt
(crystal V). Figure 8: Effect of pH and HCI equivalence on HO salt
formation. Figure 9: Effect of pH and HO equivalence on HC1 salt
formation, Figure 10: Conversion of higher salts to mone-1-1C1 crystal
1 259 mg di-HCI salt was slurried in 4 volumes acetone 0.5 volume
ethanol ASDQ at room temperature. The resulting slurry gave a pH of -2.
To increase the pH, 0.02 raL, NaOH 30% was added which increased the
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Figure 18: X-ray diffraction pattern of 5-(4-acety1-1,4-diazepan-1

-y1)-N-(5- (4-methoxyphenly)-1H-pyrazol-3-yl)pentanamide hydrochloric
salt Form |II. Figure 19: DVS isothermal analysis of

5_&961%98%{;15’%?_ diazepari-1 -y1)-1 PCT/IB2008/000090
(4-metlaoxypheny1)-1H-pyrazol-3-ylfpentanamide hydrochloric salt Form
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PartiddiEPERDSHrABHRECCOmoURES fatayiRst abpaet e savemiopxhibiting
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halogens; hydroxy groups; (C1-05) alkyl, alkoxy, fluoroalkyl, hydroxyaikyl,
ceumpfitesc WRAUHRYAERNE Yiovinss (C3106)djiscaikaint (Y QRAN4039366);
oxacycloalkane-|,1-diy1l groygs,; = ) L e .
UoRaIoE fﬁ%n eflff?‘iﬁyipjfgg rozj%sg &%g%%f %he t%‘ﬁé@%cf_l?he GeSENFaahating
aferplcadusederng-withhihe, T chaityiand with the,proise-thal When T activity
carries an oxo group this Is not part of an amide bond; z is CI-12, N. 0, S,
(B | B (=WRazoleep andbgxate; inddpemdéntliiefrormveneaanphiaanaceutical

integers from 1 to 4, with the;oroviso that the sum of g + g' is no greater

CORERPEIis 0, 1089%?060H%Tﬁ%pendéﬂﬂﬁlﬁﬁmﬁﬁé anoth&r 4P+ 2059%4);
wREIBCIRY; gaé}-mﬁegrqm&w%%@@g QbHONGrA0" wml;'im%%it}{a@ﬁh%g))émmc

cyclic (Cl- alkylJaminocarbonyi; linear, branched or cyclic (C1-C6
realkytp el KOXP9869%4Q) idm giditivof fotmiatar7sT\Mpid7 RicisifibGeallgdolithe
0 or 1; R is a 5- to 10-member aromatic or heteroaromatic ring; WO

‘%@@OS@W@WEB%@@W@Q@ gn the name of the same applicant.

Summary

Among other things, the invention provides novel compounds acting as full
or partial agonists at the o7 nicotinic acetylcholine receptor (u7 nAChR),
pharmaceutical compositions containing the same compounds and the use thereof for
the treatment of diseases that may benefit from the activation of the alpha 7 nicotinic
acetylcholine receptor such as neurological, neurodegenerative, psychiatric,
cognitive, immunological, inflammatory, metabolic, addiction, nociceptive, and
sexual disorders, in particular Alzheimer’s disease, schizophrenia, and/or others.

Brief description of the drawing

Figure 1: X-ray patterns of various crystal forms of hyrochloric salt.

Figure 2: DSC scan of various crystal forms of hydrochloric salt.

Figure 3: TGA of various crystal forms of hydrochloric salt.

Figure 4: DVS of mono-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),




mis 0,1, 2, or3; Y represents, independently from one another when
m is greater than 1, halogen; hydroxy; mercapto; cyano; nitro; amino;
linear, branched or cyclic (01-06) alkyl, trihaloalkyl, di- or trihaloaikoxg/,
al%g&?%wyﬁﬂcarbonyl; (C3-C6) cycloalkyl-(C1-06) alkoxy; &%%%7)00 7000030
cycloallcyl-(01-C6) alkyl; linear; branthed, or cyclic (01-06)
alkylcarbonylamino; mono- or di-, linear, branched, or cyclic (01-06)

allcylBiamsckrBoagl; dabambiiClisaury YeasenadioF wielie otios)
alky.-lsulphpnylamijng; linear, branched, or cyclic, (01-06) alkylsulphonyl;
l;l’lsup 9 nﬂ?@cg ? éjﬁ'ﬁng IQ&‘ eﬁ}ga&ﬁc&é}f %k@l Ssa?tp %ozma/tl

o L.
mono- or Ggl-, linear, Br nched, orc al amoy(l); linear,

branghed,eriayatie (A8 atkaxy=(Oki@b)ahyhiconwhermMT2 Ivey di-HC!

substituents, together with the atoms of the R group they are attached to,
spifayvformiwritgin 4 Inodufiret prefened etrbodiment atheniolvedtion at room
rovides compounds of Formula (1) wherein: | T is butane-1,4-diyi
GHRGAY SLRe IR TR O b B BT 03 ARy RASHAE e NG B
I\B'(Dﬁ‘_cﬁ)@@ W&“QMJ&@%R{E _%&Q@%@éé QhP B §-€S_|.%¢t?‘ﬂef rOH & gE0MRred
consisting of mono- or di- [linear, branched or cyclic (01-06)

oatyligimimdcanianmidd linearnBiaAChED oncycho0-06) alikginatkoxy, acyl;
N,NQisp,q,.q.R"j. R, Yandmbeing as defined under Formula g‘é ,
In thi ‘&\ﬁ’b“ogﬂheﬂf’,‘ SHiCTIAy BrEREEd Bniivotinds BY FSiTARRE) Hie PH
(Ehﬁﬁ%drb\’/‘@?}ﬁ@h& is butane-1,4-diyl; z is N or O; R'is selected from the
group consisting of linear" branched or cyclic (01-06) alkyl, allcoxy, acyl;
WO 201384287529PCTAB206&/000090 6 {45001, Qdisrigpiamn0] R jsa (5-(4-
to 10-member aromatic or heteroaromatic ring; g, ', R. Y and in are as

ARSI DRRIRH ESrttaqh)S AhBtHEgrods Brparteiisr it breertd

compgunds aye.t inwhich, T is hutang-1.4-divli z is N; 0.is, 1,122 18 .,
o e L A e s
msthoxyplepyosentsy tagte ety fiamiohedanoiheicwhie Rohig greater

than 1, halogen; hydroxy; linear, branched or cyclic (C1-C6) alkyl. o
trinal JHBAAE di4 ortiba b alkeskp raRERyE(CB X6y aceIbaIkyfiezares AikyN-(5-

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

Figure 15: DVS isothermal analysis of 5-(4-acetyl-1,4-diazepan-1-y1)-N-(5-
(4-methoxyphenly)-1H-pyrazol-3-yl)pentanamide hydrochloric salt Form I

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

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-yl}-N-(5-

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




g, g' are as defined under Formula (1); In a further preferred
embodiment, the invention provides compounds, hereafter referred to as
G1 of Formula (1), wherein: T is propane-1,3-diyl optionally substituted
Wi&?é%%‘ggaémyl, halogen; z is CH2,1\1, 0; Q is a group of Formitia /4000
R,Y and in being as defined under Fdrmula (2); WO
2008/087529PCT/1112008/000090 7 Within 01, particularly preferred
compounds of BeTRRIREQN o & thtria Frnficeier Enpregiments 3-diy1
option@y%‘;&pégtuted with (CI-C3) alkyl. halogen; zis CH-,; N, N"8 Qis q
and g' are, independently from one another, | or 2; pis 0 or 1; R'is
selectadaffoe dbs-gratip coesisingrotiRearHrpached or eyl (B1 -C6)
alkyl, alkoxy, acyl; jis 0; R, Y and m are as defined under Formula (1);
Tgyrithin GlI, another groug/o articulargy prefefféd compounds are
those,in which: T is propare-1,3-diyl; zjis Cl-42; q and g’ are,

independently from(ene—&ﬁot/ha ; Y /0 C\)RQ:%-R/I)(ipS selected from the

group consisting of linear,byanched or cyclic (C1-C6) alkyl; * N /I
@

wherein

T is a (C3-C5) alkane-c,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, 8, S(=0), or S(=0)2;

q and g’ are, independently from one another, integers from 1 to 4, with the
proviso that the sum of g + ¢’ is no greater than 6;

pis 0,1, o0r2;

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

Q is a group of Formula
H

H
N. . N
B

R’ 15 C1-C3 alkyl,

b

jisOorl;

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




Q is -jis O0; R is phenyl; pyridyl, naphthyl; in is | or 2; Y represents,
independently from one another when ro is greater than halogen; hydroxy;
linear, branched or cyclic (C1-C6) alkyl. trihaloalkyl, di- or trihaloalkoxy,
alREQPOE8IE8) cycloalkyl-(C1-C6) alkoxyl" WO PCT/IB2006/000030
2008/087529PCT/IB2008/000090 8 Within this group, certain inventive
compounds are those in which Q-R is Within Gl falls another group of
preferiel Sompodnds of formula(l) in which T is propane-1,3-diyi

optionglly substituted.with (C1-C3) alkyl, halogen; z is CH2; Q isN dq
are, i?]%e%g%eé%%ﬁy ‘f?g)?ﬁ%lﬁ%nifll 0 %rrl} %er E?Og%‘o%l}ei‘; o isi?glzgastg eatclznaend L
Hresacnen gHest CRBSISHRY GlliRearibranahedpkey diedhbdeR)alnd.(c1-C6)
alkoxy, acyl; jis 0; R, I" and m are as defined under Formula (1); A fourth
agkoup bilpleféréd compourdninideryl adthnsecin whidhetbanyl; (C3-C6)

ropane-1.3-diyl; z.is C1- é; nd q' are, iﬁ end gﬂyf.rom_o e ‘

S Er 2t 6w LR b heb ot e oAt o eaig et
dingar, leranged on eyehic (QL{06) alitlol QrisaN jis O Ris-RBEY RYdyic
, haphthyl; mis | or 2; If represents, independently from one another
Whebéin slgileateothgniy! hategem dpdraxygatinéambrabhched orbycli€1-C6)
(01-06) alkyl, trihaloalkyl, di- or o
alkylsulphonylamino; lin€ar, branched, or cyclic (C1-C6) alkylsulphonyl; mono- or
di-, linear, branched, or cyclic (C1-C6) alkylsulphamoyl; linear, 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.

In a first preferred embodiment, the invention provides compounds of
Formula (I) wherein:

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

zis Nor 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]aminocarbonyl;

linear, branched or cyclic (C1-C6) alkyl, alkoxy, acyl;
/
Qis T
p.q q’, R, 1, 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 Nor O
R’ 1s selected from the group consisting of linear, branched or cyclic (C1-C6)

alkyl, alkoxy, acyl;




WO 20081087529PCT/IB2008/000090 9 trilialoalkoxy, alkoxy; (C3-C6)
cycloalkyl-(C1-C6) alkoxyl. Within this group, utmost preferred compounds
ar}e‘, hz%gﬂ'%r;}svvghich Q-R As will be readily apparent to ongcs[}ﬂkﬂ i)a 05}380
art, the tnsubstituted. ring nitrogen p6yrazoles and hnidazoles, as'In he
compounds of the present invention,"are known to rapidly equilibrate in
solution, as mixtures of both zautomers: N, N s-N in the following
descﬁdﬁgnofh refore, where only one tautomer is indicated for compounds
of Formula (IN.the other tautomer is also intended as within the scope of
the presentinvention. Compounds of the invention can be in the form
of fre€ Bases or acid addition, salts, preferably salts with pharmaceutically
accegtgly’e acids. The invention also provides separated isomers and
diastéreoisomers of compounds of Formula (1), or mixtures thereof (e.g.
raceridsantt diabtereonbericronixitit @shasrambastisetagic compositions.
Pharmacological activity of a representative group of compounds of
Form@id (Fwasae Monsratsdinehradeyifierassayiitilising cells stably
transf with the alpha 7 nicotinic acetylcholine receptor and cells
expre e e e e e
SHT3Tecepiai-as £anirols for selectivity. Compounds of Formula (1)
may be provided according to the present invention in any of a variety of
usefuk #6ATis, for example as pharmaceutically acceptable salts, as
particular.crystal forms, etc. In some embodiments, prodrugs of one or
more If:(l)mpounds of Formula (1) are provided. Various forms of prodrugs
are kipowg i thies pgbyflor example as discussed in Bundgaarcl (ed.),
Design of Préidrugs, Elsevier (1985); Widder et al. (ed.), Methods in
Enzymologggégl. 4, Academic Press WO

2008/8RY C.T/1B2008/000090 10 (1985); Kgrogsgaard-Larsen et al.
(ed.); "Design and Application of Prodrugs", Textbook of Drug Design and
Develowrient, Chapter 5, 113-191 (1991); 13undgaard et al., Journal of
Drug Delivery Reviews, 8:1-38 (1992). Bundgaard et al."1. Pharmaceutical
Scien elé,pg%’?‘éé)é’f’\g%‘q.ﬁﬁ% )flgﬁﬁgkliguchi and Stella (eds.), Prodrugs
as NoyekRryg,Pelivery Systems, American Chemical Society (1975).
Uses Agents that bind to nicotinic acetylcholine receptors have been
indicatedeas:srmetul imdtipetieatinentanciter prophylastisnofivarigusidiséases,
and conditions, particularly psychotic diseases, neurodegenerative .
B LR g 2 By RASIGH OF 156°CHioharait <y iem AL Bdbiting”™
ShDEMeRY andiar,ceaniendrraiinent: irdyding, for example,
schizophrenia, anxiety, mania, depression, manic depression, Tourette's
syndromg aRarkidsiues diskadertiuiatifigton's disease, cognitive disorders
(such as Alzheimer's disease, Lewy Body Dementia, Amyotrophic Lateral

Sclerd8is BBy AREFAIH PR INEMER 1688, LOGRHh BRiHesaterkornds,
el AlRRNAN Defigt Eperagivty Qiserdgn. and other uses such as

treatment of nicotine addiction, inducing smoking cessation, treating pain
(i.e., analgesiansse)s fAioviditigmeurapmiectoniendiretingiiet agiopes,
e.g., WO 97/30998; WO 99/03850; WO 00/42044; WO 01/36417,
Hollada etal NTOMed. Chem., 40:26, 4169-94 (1997); Schmitt et al.,
Annu ll?%por%ts "Q?Qbﬂ‘ m., Chapter 5, 41-51 (2000); Stevens et al,,
Psych pﬁaﬁnélt%logy, (115 2ﬁ) 136: 320-27; and Shytle et al., Molecular
Psychiati, (2002), 7, ppégf -535, Thus, in accordance with the
inventig\g&ﬁere is provid q(lmethod of treating a patient, especially a
human, suffering from any of psychotic diseases, neurodegenerative
diseages inyolving a fysfunglion gL ihe ShAlNRIgls, Systamm andfer
conditions of mémory and/or cognition impairment, including, for example,
schizophrenia, anxiety, mania, depression, manic depression, Tourette's
syndrome, Parkinson's disease, Huntington's disease, and/or cognitive
disorders (such as Alzheimer's disease, Lewy Body Dementia,
Arnyotrophic Lateral Sclerosis, memory WO
2008/087529PCT/182008/000090 11 impairment, memory loss, cognition
deficit, attention deficit, Attention Deficit Hyperactivity Disorder)

comprising administering to the patient an effective amount of a
combpoiind acecordina to Eormiila (1D Nearirndenenarativie dienrdarce




WO 2008/087529PCT/IB2008/000090 13 arthritis, diabetes and sepsis.
Macrophages express the nicotinic a7 receptor and it is likely this receptor
that mediates the cholinergic anti-inflammatory response. See for examB)Ie
CARZOBPBLRA " liirern, filed., (2005) 257(2), 156-66; Wand, HI &t al 00020
Nature (2003) 421: 384-388; de Jonge British Journal of Pharmacology
(2007) 151, 915-929. The mammalian sperm acrgosorne, reaction is an
exocYibbia fibcesstinstantarriedi RAmBHBRthe AR WY SPeirn, these in
Wéc ivation of an a7 nAChR on the sperm cell has been shown to be
essential for the acrosome reaction (Son, J.-I-1. and Ivleizel, S. Biol.
Reprogigtoiic1 3481135311 2008) sib additonifiqatint3renepiars heere
been implicated as playing a role in the body's response to alcohol
ingestisr:lAZnACh receptor aaonists such as compounds provided herein,
therefore, ar§l also usedul in the treatment of these disorders, diseases,
and conditi §‘,\3 For example, agonists for the a7nACh receptor
subtypés can also be used in the treatment of nicotine addiction, inducing
smoking ¢essation, treatin in, and treating jetlac, obesity, diabetes,
sexudl® &?&ﬁlifﬁ%ﬁgﬁé&é}%ﬁ( r@%?@?n%qa%egjfgﬁlgtion or vaginal
dryn?sg, ($6£1N6448276), drug abuse (Salinas, Journal of Neuroscience
(2007) 27(21), 5615-5620), and inflammation (Wang H., et al. (2003)
NatuRe 4924cB8%B88) the gxawpmbeyisirecéhinobsénatrisopsirtlio & 1-C6)
otential neuroprotective effect of nicotine in a variety of
alE@hﬂJ&@é&ﬁéﬁ/&tion models in animals and in cultured cells, involving
exci?gg@'g: insults (Prendergast, M. A., et al. Med. Sci. Moult. (2001), 7,
1153-1160; Garrido, R., et al. (2001), J.Neurochem. 76, 1395-1403;
SernBa, Y aret ralafd 8069 BrainuRies F$86183%y338; Shimohama, S., et
al.(1996), 777, 356-361; Akaike, A., et al. (1994) Brail? Res, 644, b
181- BB AphietREBHVEIRIR OF RHEEHHIE HP REREMEREPEUT {0 8E) thosein
whieHrosci.Lett. 213, 145-147), isehemia (Shimoharna, S. (1998) Brain Res,
779, 359-363), trauma (Ricci, D. J., Arendash, G. W. (1996)
Mol.QilemiNgurepatholy 27, 285-305), AB-mediated neuronal death
(Rusted, J. M., et al, (2000) Behav.B rain Res. 113, 121-129; Kihara, T., et
al, (1997§-Ban.Neurol. 42, 159-163; Kihara, T., et al. (2001)1,Biol.Chem.
276, 0200808 3529RCT{12008/000080.14 13641-13546) and
protel%-agg egation e(flated neuronal degeneration (Kelton, M. C. et
al.(2G00) Bsain, Cogn 43, 274-282). In many instances where nicotine
displays a neuroprotective effect, a direct involvement of receptors
comphisisgivetad Eomtieray sear HV8 EEH SRitTeRehFh oL@y (C1-C6)
alg-l 98) Brain Res. 779, 359-363; Kihara, T., et al. (2001),L.Biol.Chem.
7 , 13541-13546; Kelton, M. C., et al. (2000) Brain Cogn 43, 274-222,
Kern, W. R, QpO) Be/av. Brain Res, 113, 169-181; Dajas-Bailador, F. A.,
et al, (20003Neuropharmacology 39, 2799-2807; Strahlendorf, J. C., et al.
(2001§2§rain Res. 901, 71-78) suggesting that activation of ct7
subtypg-gontaining nicotinic acetylcholine receptors may be instrumental
in mediating the neuroprotective effects of nicotine. Available data suggest
that tRelaPhsievhinic dretehblide receptor represents a valid molecular
target for ?e development of agonists/positive modulators active as

neur’dBr]t?t \

ctiveé molecules. Indeed, a7 nicotinic receptor agonists have
already hegpsidentifindapdeevalyaied as passiple eadsfordh@eater than 1,
development of neuroprotective drugs (Jonnala, R. R,, at al.(2002) Life

h8egen0, HBEUBxY534eBerivhetifed/ oretadli(2000)Dir. §iPharinbterI¥g, di- or

45-55; Donnelly-Roberts, D. L., et al, (1996) Brain Res, 719, 36-44,
tipalRallexy 2lepsy: ?f@g%égﬁyﬁﬁﬁaﬁééé}é@ﬁ%&y 84, 1026-1032;
Stevens, T. R., et al. (2003) J. ATC2IPOSCICII.Ce 23, 10093-10099).
Compounds described herein can be used to treat such diseases. In
accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from age-related dementia and
other dementias and conditions with memory loss comprising
administering to the patient an effective amount of a compound according

to Formula (). The present invention includes methods of treating
Nnatiente criffarina from maemory imnairment diie to for evamnle mild




17 The mammalian sperm acrosome reaction is an exocytosis process
important in fertilization of the ovum by sperm. Activation of an a7 nAChR
on the sperm cell has been shown to be essential for the acrosome
retRS8YA2 --H. and Ivleizel, S.  Reproduct. 68; 1348-1S53B34§4§00%0
Consequently, selective ct7 agents d&monstrate utility for treating fertility
disorders. In addition, due to their affinity to ainACh receptors, labeled
derivafiVisrofhiisectompotntals of Rotimalaohronéxaraphog! nowhikd O-R is
Iabe@d derivatives), can be used in neuroimaging of the receptors within,
o, t; brain. Thus, using such labeled agents in vivo imaging of the
rec can be performed using, for example PET imaging. The
condition of memory impairment is manifested by impairment of the ability

0 'ea‘\ﬂ'iﬂﬁw@F%H&%‘%’%ﬁ%&‘%{g%;}'}?gl%@%(dt?&ﬁﬁ8‘@&%’%%&%1&&5'}ﬁdwhich

information. Memory impair primary symptom of dementia and
can alsashe@ayriptodivassaciaid siiikisueld diskasestay Alzheimegen;
disease, schizophrenia, Parkinson's disease, Huntingdon's disease, Pick's
diseages Efdutzfeldt-hicob disease, HIV, cardiovascular disease, and
head trauma ﬁs well as age-related cognitive decline. Thus, in
accordancefith an embodiment of the invention there is provided a
methdd of trea’ﬂng a patient suffering from, for example, mild cognitive
impairment (MCI), vascular dementia (VaD%Hage-associated cognitive
declin® FARE BY-aisRETL HUSHEARgRkIBpRAhe ARt stirgery, cardiac arrest,
and/onbgg@ecrlai ;anesthesia, memory deficits from early exposure of
anesthetic agents, sleep deprivation induced cognitive impairment,
chronik fatigrlecsynfloanas nasaplepsy sitp &F ieladeboerieidtia, ogpile f8y-Co)
related cognitive impairment, Down's syndrome, Alcoholism related
HEhertia ik drebkoff Syndrome), drug/substance induced memory
impairr’]'qggts, Dementia Puglistica (Boxer Syndrome), and animal
dementia (e.g., dogs, cats, horses, etc.) comprising administering to the
patienRal eff¢eative: andefiviad§ v aenfeomnthgbecording TO Formula (1). WO
20081087529PCT/1B2008/000090 18 Dosage of the compounds for
use inAnSHEBY S VARFHBPTERARTERIHBAS 51X Srhple, tRecdanmidtration
route, nature ang severity of the disease. In general, an acceptable
pharmgh(%%apcagleé fg'caﬁr\{’humans may be obtained with daily dosages
ranging iF@w,0,01 to 200 mg/kg.  In some embodiments of the present
invention, one or more compounds of formula (1) are administered in
combiR&BErfinate: GrE BB OISR B SHEimBeRtically active agents.
The phrggs& m combination”, as used herein, refers to agents that are
simultgneouosly’administered to a subject. It will be appreciated that two or
more agaptisREe:gansidered tapeadministeredain eembiBativnyclic (C1-C6)
whenever a subject is simultaneously exposed to both (or more) of the -
algjghts. Each of the two or more agents may be administered according to
a different scHgdule; it is not required that individual doses of different
agents be a inistered at the same time, or in the same composition.
Rather) $o longas both (or more) agents remain in the subject's body,
they are considered to be administered "in combination". For example,
compd@uhds of Formula (1). in forms as described herein, may be
administered in combination with one or more other modulators of a7
nicotinﬁlgggm%ﬁg%%}@cné&?@}’Alternatively or additionally, compounds
of Formulai(hy i forms as described herein, may be administered in
combination with one or more other anti-psychotic agents, pain relievers,
anti-inflarismaseries ot eatisiephariese otic P BtV dgentsis erepffedtive 1.
ounts of a wide range.of other pharmaceutically, active agents are well
A B S P ATE ROt e ek i L o 7 or
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 (l)is less than its
affarctin/e amoirint wortild he where the other nharmacariticallyy activie \WO




pyrid[2,3d]pyridazin-5-ones (Syntex), EP-685479 (Bayer), T-440 (Tanabe
Seiyaku), and SDZ-1SQ-844 (Novartis)); G proteins; channel modulators;
immunotherapeutics (e.g., compounds described in U.S. Patent
APISHRMEER Bablication No. US 2005/0197356 and US 2005 514G F3%84100090
anti-amyloid or amyloid lowering agénts (e.g., bapineuzumab and
compounds described in U.S. Patent No. 6,878,742 or U.S. Patent
trikppirdieion Rublicatioh Nosydsalods0P8E8256K1)S 2005/0282826):;

statins,and peroxisome proiiferators activated receptor (PPA (
o A g BT BRS FERDae T C T o Qi
rosiglitazone maleate (AVANDLe), pioglitazone (Actor), rosiglitazone
(Avandir), clofibrate and bezafibrate}; cysteinyi protease inhibitors; an
inhibitor of receptor for advance %uqn endproduct (RAGE) (e.g.,
aminoguanidine, pyridoxaminem c@r0sine, phenazinediamine,
OPB-9195, and tenilsetam); direct or indirect neurotropic agents (e.g.,
Cerelrolysine) rpaditetamgreniracetansicAldt 08 2HE priiidls 2000sAnsiad ring
Neurol. 57;454)); beta-secretase (BACE) inhibitors, u-secretase, .
BHFRREMBPIRTHES B84 iEPKEE IR Abitol SHRRGHASS ThHIB TSP e yention. are
RRWH‘%‘?& Wﬁf&ragﬁﬁs)oﬂﬁ%{ﬂt% MR r both tautomers:
(alpha-amino-3-hydroxy-5'methyl-4-isoxazolepropionic, acid) modulators,
M4 agonistg, JNIC inhibitors, LXR agonistsy H3 antagonistsN%nd
angiotensm anggg_nists@gr cognitign'enhangets inc@N, without
limitation, tyl-lcarnitine, citicholine, hupegzine, DMAE H
(dimeithyiaminoethanol), Bacopa monneiri extract, Sage extract, L-alpha
alyeenylthph éspieinyt cleetingti Ginkea Hitobavart Ginkoobi oba @xtrastindicated
Vinpocetine, DHA, nootropics includin%) Phenyltropin, Pikatropin (from
ot S B AAHR A 6) SBoP Bty MO BeSigtriink HitHifiing in the
S§$g@ﬂ@%rg§gﬁ@mg@&estrogenic compounds, idebenone, T-588
(Toyama Chemical, Japan), and FK960 (Fujisawa Pharmaceutical Co.
Ltd.), Gompouisds’ desdnibed én thSbPatent Nos, & 240, 8&és 4;904]688tion
4,624,954 and 4,665,183 are also useful as cognitive enhancers as,
sescRtsEH stetAl CoRH e BRMRSHEEFY ¥naCAR o AL Dror FBRE BF f
p@&ﬂ}{%@@ %@%ﬁrﬁé@saﬁg ng&&égﬁ&ﬁgﬂeo?fc%ﬁﬁ%\f%@tm0}%91& D, or
2008/087529PCT/1B2008/000090 23  In some embodiments, the
noampourited Fornpuladthdnkaoghitive entaceriactradditivelylbrsinsome
embodiments, synergistically. In some embodiments, where a cognitive
CERRAREEI AN a compound of Formula (1) of the invention are
co-administered to an animal fective. ! :
e R e mean &
(thanits effectiveameunt wavleh beswhetei the: ceysitiud enfancetageithishe
not administered. In some embodiments, where a cognitive enhancer and
alpbar pERdisfrerialialiay srecelatiirtSerearfsBredhmitih tnesaffabiie’
amount of %hﬁ}:&:(ﬂg%it!i.g(ce e{mgggg%ﬁqlgss the%n its effective.am unt would

e WHerE e Compouniaror pharmaceu ?ggﬁyogéséeczﬁ?éﬁles écérltsg the -

inventigmisongtadministerad. (D spae pmbadiments a.cagpitive wpahaneert
and a compound of Formula (l)of the invention are co-administered to an
iavdniadninidoses that areifessothasefleifoatiective ernoahtsavebrIBE WHerdY

theg wﬁ]re 0 co-adr.n,ini?tered. In these cases, without bec{'n btound Cl?){ ¢
TSR S hRIRSRY TRA %‘é%%?%é%&hsd B FOrAtiNg B RRY TR Rogsitive® ©
BBhaNGSFachsyRetgisticallymula (N SRMESMbOdIMEnts ihe Otk odrugs are
pharmaceutically active agent is an agent useful for treating Alzheimer's
lgisease treconditions:asdociateswitheAlzhBimegsadisedse Dsughn ag Prodrugs,
dementia, Exemplary agents useful for treating Alzheimer's disease ,
Bieiige Cithout iitaton &8&%@&8&{(3ﬂf&iégt@ﬁﬁ’ﬁ%{i@@aﬂa}aﬁ?&rﬁir%séia emic Fress
memantine, and tacrine. In some embodiments, the compound of
Formula (I) admi istered together with another pharmaceutically active
agent in a single administration or composition. In some embodiments,
a composition comprising an effective amount of the compound of
Formula (I) and an effective amount of another pharmaceutically active

agent within the same composition can be administered. in another
ambodiment a comnacitinn comnricinAa an affectinvie amornint of the




27 In some embodiments, provided pharmaceutical compositions are
administered orally; in some embodiments, provided pharmaceutical
co 9(?’0@/897%2 re administered intravenously. In some ergg%g{l%wﬁo oi&o
may be desirable to administer provided pharmaceutical compositions
locally. This can be achieved, for exafhple, by local infusion during
ur grgﬁ‘ topical application, eﬁ.é in conjunction with a wound dressing

s

(0 s GERGEE3) et by s of ACEHBH, BYPHHEAIS o aProdiugs

z%sepb%%ﬁitgfmgeﬂswg% %db}sem&%g%&a& i@ﬂ%@.?ﬁ%’?@%ﬁ eﬁ*&@%a%rd

porous, on-pdrous,’or gelatinous matérial, including mem rang’s, such as
esialastiomemyamesgODERRSS: ReviBEgIRINBINbOJIMeBisdbean Re al., J
desirable to introduce a compound of Formula (1) into the central nervous
Hypayaasesiveal aboisrsystembrigabreintesunil: teact Byeapl suitaieltoiuls.),
including infraventricular, intrathecal injection, spinal injectio
B S e B R B A P
nervegiraventricular injection can be facilitated by an intraventricular
catheter, for example, attached to a reservoir, such as an Ommaya
reserviients tiRglpishinpiadiimstratid phodinatsochenployed neiglideted as

use of.an jnhaler or nebulizer, and formulatjon with an aerosolizing agent,
SHF0H0 e R R GRS B S e E D AT e o
mefainampodimentssthe-comprind abkarpuladi cap hedarmulnied a5 &
suppository, with traditional binders and excipients such as triglycérides.
dhtsermieoénthgdiments, ené anmaditrercanpoundsg of Farrugai (i candagment,
.delivered jn a vesicle, in particular a liposome (see Langer, Science

SR HBE 7SSO e FHER BT 1 i SRBHTe S P ERECPhBIG Gpression,
ToieetiousDiseaze 804 GancetAlLs3 31, ARd A3 38R A8y it FOME s
embodiments, one or more compounds of Formula (I) can bg delivered in
(auchntyolleticialesiseisysierhorsBsthipehraldaseysteiph(seai@« Sclerosis,

Goodson, in Medical Applications of Controlled Release, vol. 2, pp.

.

. . . pp .

"ABOFS B IIGEA) I GRALB O fied GRBHSAINEE T A UFA eI st tigatiern
ﬂéﬁ'&ﬁ r%ﬁlﬁ&a@% %50%%&%”%%84&14&2?@%? %%bﬂ‘gagsp t?gﬂxl?e(any So 'n!Qotine
some enmbodiments, a pump can be used (Langer, Science
224262 711533 d K0k BeltemaGRC weatidfRefBlamedaangsit4i2d 1 pld&ding
Buchwald et at, Surgery 88:507, 1980; and Saudek etal., Engl. J Med.
DEROBYOFEQiYRY) a1 AisetHerieHSodiRte st s polYMETGAIENAIS BB WseHO

3 Medi icati f controlled,R se.(Langger.and, Wi ,
e et Bty St Br L DAL And o 997):

Rerornsaace ASmela puith Baliedsert 98haRanyen and Reppasiedens et al.,
Macrame/, Sc!. Rev. Macromol. Chem, 2:61, 1983; Levy et al., Science

Esyghogbarmomslasirifg &b al 3 6ARR ONSurid 23513a o1 ooVt HainRaithiatry,
@E}J?, 17i'Veur5q$gg 71:105, 1989). As noted above, provided

phar acBhtica compositions can optionally comprise a suitable amount of
a physipiegicalt aecepianle excinient: SxemplatpRRYSIoueaIM of treating
acceptable excipients can be liquids, such as water and oils, including
athogt Wit petroRkaighy asiniaineagetabiering sfistheticorigin pspdivts phsenats,
oil s%/bean ail, mjneral oil, sesame oil and the like. For example, useful

T RISTGIEAN & ctiptate BRiHRRtE R B €hithe ol SRAST g8t
SlEhpagieolRIGkeLatRy ﬁﬁﬂ%&i%@wﬁwyﬁgﬁmem,eiﬂbﬁydﬁ%g?rf&?%&%l}{p%,
additionally, auxiliary, stabilizing, thickening, lubricating, and coloring
sagentsicandeuseq, mania, semewsinhpdinéntspacphiysidlogieals syndrome,
acceptable excipient that is sterile when administered to an animal is
il Suchsphsiolag il e ceptsie SREISTefREAN Bediabiystablen 2o
Aretibe cendilonsalyeanyaeiice anhatoraeaa0d wlbiknifally be

. .0 emory
preserved agalnst the contamlnatlng action o microorganisms. ater 1s a

particularly useful excipient when a compound of Formula (1) 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,
Aried <clkim milke alvvearnl nronviene WO




WO 20081087529P CTilB2008/000090 32 agent. Where a compound of
Formula (l)is to be administered by infusion, it can be dispensed, for
example, with an infusion bottle containing sterile pharmaceutical grade
wYEPHSLETHE. Where a compound of Formula (I)is administeret by 000090
injection, an ampule of sterile waterlfbr injection or saline can be provided
so that the ingredients can be mixed prior to administration.  In some

irapaliatRhe SIORe HSPOTREBHIAP oA ofEERRRIa 4TI IEH: af iERsbishiaEcit

orm) can be administered.transdermally through the.use of a.transdermal
S A ST TR e A DR S e
oSuréass elihedetdyand thednnerinings of the bodily passages including
epithelial and mucosa! tissues. Such administrations can be carried out
usingNbie pressoat 4t Yotiosms dere amnscfganiacphic s uded poisiows, methods
olutions, and suppositaries (e.g., rectal or vaginal). ransdermal . .
oD AR AT A B EAeHE o BOSH s TSBBF (R o
oPaiGPHeQRLNIRGONBONMQre GMREUNGs8fEeMdaLl)iin @oappropriate
form) and a carrier that is inert to the compound or pharmaceutically
Pagueptabiesaltofihe Compdlinddis(hdPRiokic4o Sherkkinmhd\ailons (1991)
delivery of the agent for systemic a_bsorgtlon intq the blood trea{gq)\'/l?lgke&

7865 P U 1 (R R BL ot 101t SaEFad ebrbd
SOHLYRENIS RASIES, OIS QOchIse dRVICes:; The Creama OF OjimeNSee)-
may be viscous liquid or semisolid emulsions of either the oil-in-water or
Rigterioroiytypenieastesiebinposed biansdrftivesposvgeis dsPersed M-82;
\getroleum or hydrophilic petroleum containing the active ingredient may

RigrbrrstitAHB Actedy BFOctiBIVE tsvidEY hay e (1EHY B Teliise 1i06
Iﬁ%@@?“f%%p*@Jgg@c%l‘%‘j"_'X%%?&Etaﬁﬁiﬁ?"tﬂfo@ef%%@Eé’&ﬂd nied1eg,)
blood stream, such’as a semi-permeable membrane covering a reservoir
eoniainkg dconpoisnd Oh Fonagdasiihdsmthor withoutearoartireaorsdnviatixg
containing the active ingredient. One or more compounds of Formula

ANYOH WS PBFBIAR SO HalPBdzad BiRfékiPe B RsbEIf 6t Gagramy iviRe)

fi of ¢ ion itQr; WO (1y.32-5. :

3 183 : 1):32-8; Mal di, Muscle N .
%838)/318?7858%\9?#%’1%%%%%80 8%7%3 Sl(Jp)pository(%cl)arlprllﬁllgtllonsu?ﬁafy beerve
(oade fremdraslitnal maserigdsi, iBehigiRegscocoa Brifite R s¥iteoo Withigoy: e -
addition of waxes to alter the suppository's melting point, and glycerin.
AtaterossrRmtEcsuDBBIEEhdsEs, (30EH atfholethibhe GRAASTIE BTV fiBties:
molecular weights, may alsq he used. . One qr

TS SO ity AU IS PRI e
seonvaligdr-raleasshali sustaineddieleasasnsany afpyveelivenueavicessas)
are known to those of ordinary skill in the art. Such dosage forms can be

IideStoMroNadie Eovrrated 8P Bustaifelardeasd'Biohd Pmot3attivatter. J
ingredjents using, tor.example, hydropropylmethyl cell t olymer
NQ:% o(cjhem. Q?%gérﬁ)égb & %e Xmmgso ﬁov .Em%?r r@a&ﬂiﬁﬁ, lé/mxgm,

matrices, g membranes, dbsmotic syste

ICEALINGS, drRicropaieles iposones. NNeIRsRgIe006 AIeembiNatianinson’s
thereof to provide the desired release profile in varying proportions. .
Beitablecontroliathioiesustaned relpass forndationt Rrowgodgasseration.

skilled in_the art, including.those described herein, cap he readily selected
RPLEE TR HERC I EERE P UG e RO g et
SeAmpassessing e unitdesageferms siilahip for AaladmiisHates pinal
such as, but not limited to, tablets, capsules, geleaps, and caplets that are
radapted forqoytraieds orisustained.eleasphy  (Hlrsedesembodiphentsrery
controlled- or sustained-release composition comprises a minimal amount

lBtegeE SHFBtIRd B EBIERS (TP RS RSt or prEAAHT SHEF & s orders s e
Werages Avsqndiians associated with agtivity QEAL Nicatiaie acetylcholing
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
crictainad-releace comnocitinne ~can initiallvy raleace an amniint of one Nr




The compounds of Formula (1) or their precursors can be prepared
through a number of synthetic routes amongst which the ones illustrated
in Schemes 1-5 below: Scheme 1 2 According to Scheme

1. an
0. ) RLAWARENYIchloride | (hereby exemplified by a e)-bromo%ﬂ?élﬁ(%gﬂs/ 00009

chloride) is reacted with a suitable hEterocyclic amine 2 in a solvent such
as for example but not limited to dichloromethane, dimethylformamide,
VnhdenyTaeesternerdy edanslay dhotapan anastiy| naseRates in P& dies copnultifocal

mixtures thereof, in the presence of a base such as.for.e le but not
L LR A B e Bor TPy B et

shergasicshaseiglich asdoeexample patassipmicarhenate, toaiferdde and
coupling amide product 3 which may or may be not isolated and purified.
nAvnideBisration fesetizdsineandiing blensobrebies irshemibat idetinitedo@uding
dichloromethane, dimethylformamide, or dimethylacetamide with an amine

R RETAD 5 Iy HBT TSCHr PSR 15 i BPECEH Qe Eoge o

aa?s e ol anadditonalbase.guch a5 wWetivaning ALHUNIESRasRIe and
afford subject matter compounds of Formula (I). WO

120608/0878 2R C THt132008/000090 37t Sohblae i RitNludi By, D HBRMited
HY)01 ocR"iQ,i-CY)/11 R X =amine 42a According to Scheme
19, CHTREARBANEHGIRASRE IS SRR A PR Bh agent such for

examﬂleag&itti%% Hﬁ%@bﬁ%@ggjm}Iég&%?gys%gﬂ@gd@%%&ﬁ9@1§@\’0%%§%&ent

as for example dichloromethane, dimethylformamide or mixtures thereof
ianehtacted With éssditablecheterecytlieanineto aftord thecinttrmediateand
co-haloallcanoie acid amide 3, which may or may be not isolated and
RN S ROHdAYe XS e 2 SUREIBIESBIRRE S IR a¥ Bl hotascular

diniss o distlorometang, dintaivlamande. o Slmplylaceamide ity
an amine X, which may be or may not be used 1T excess, In the presence
cidabsence ef-adacdiional Basesuchiasidethylan i affiidpipiaibakentge,

afford subject matter compounds of Formula (I). Scheme 3

dementia pugilistica, alcoholism related dementia (Korsakoff Syndrome) and frontal
lobe dementia. See, e.g., WO 99/62505., Tomimoto Dement Geriatr Cogn Disord.
(2005), 282-8; Tohgi - J Neural Transm. (1996), 1211-20; Casamenti, Neuroscience
(1993) 465-71, Kopelman, Br J Psychiatry (1995) 154-73; Cochrane, Alcohol
Alcohol. (2005) 151-4).

Amyloid precursor protein (APP) and Af peptides derived therefrom, e.g.,
AP1-42 and other fragments, are known to be involved in the pathology of
Alzheimer’s disease. The AP1-42 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 ¢7 receptors on
macrophages. These macrophages in turn release cytokines., Dysfunctions in this

pathway have been linked to human inflammatory diseases including rheumatoid




According to Scheme 3, an co-aminoalkanoic acid is suitably activated
using an agent such for example but not limited to as
1,1'-carbonyldiiinidazole in a solvent such as for example
diCHAYREEhe, dimethylforrnamide or mixtures thereof and TEARAEE Wt
a suitable heterocyclic amine to affdrdl subject matter compounds of
Formula (I). d)Scheme 4 OrilN2 [I+ TOH .4%.(Rt)j X =amine 6 O0/RIN
aNfeitisodia boigy 52O B TAL BXTUBIOBRTRY BESS A ESERHIHG 1 SeRRigTead Hris
; inoalkanoic acid. 5. i ita ctivated usi t such for,
B e o
efam@rampleaclThieromethane:cimeihytioumapsive orimixssrew thgraof ens
reacted with a suitable bromoheterocyclic amine to afford
NetsradheRdrdany|dRficies: sefbrnus| &7 el aré eh&hqenecaly surtRed Tindér
QfggﬁgécoLngn%gor&ggfons for example Suzuki conditions, to af{ord subject

“ 2 $nerm ,, acrosome, reactipn 1S an _eXxocyiosl TOCESS
Mmatftér compounds o orfAuIa (I?. cheme 5 shows one p%ssﬂ%léjrou e

itQuakds the.syniasis of Goajtsbstisiad. acdds RidrecwrserSHOCHR on the
compounds of Formula (1) According to Scheme 5, an

spdkyl-stbtisutesh sralonitcduic shesiel fotrdwted awitmbagtstisuctbas fortl. and

xample but not limited tg sodjym hydride in a solvent such as, . i
MR e RSP e ATl A7t oMo G ehyootiie reeprors
haveOselihalpaang. Khadisybstisued malpnic-acid digsten thisshtainediis.,

hydrolysed and mono-decarboxylated by treatement with a strong acid,
oguélChs forexaayole ty drobresnicrapicinEs teaficktioheis theth@afoied awtalso
for example by treatement with methanol and a catalytic amount of acid.

UG RS B TREN o A 1B e H IS B iREaS Fipth 8RPBYF 15 use of a
suitahlg. amine Realing in asolvepd like foluene, Mt pqiiniedil Tisised in

solvent. Finally, hydrolysis of the ester function with an aqueous base
 tiaffordsnirterofediatts: ofddinmoda mdvhich eanibegactbsatizd ascdasgritaid tmd
afford compounds of Formula (I). The compounds of Formula g), their

UGAtREI iEtAters Ui HiasEpBe Hers CHAlbAIGUTEH B 48958t d Se bR S

e SHI&Q&WBMQ ﬁqwcﬁ n@gj%w%ggkwﬂmlt&%gngse (Solinas, Journal of
008/087529PCT/1132008/000090 39 to chromatography with a chiral

Nuatoive and:fractonar (rystatisation) Exemplification dxO@Enekiadt al. (2003)
NZE?;SS?L%?SLSB gghesis of compounds General

A number of recent observations point to a potential neuroprotective effect of
nicotine in a variety of neurodegeneration models in animals and in cultured cells,
involving excitotoxic insults (Prendergast, M. A., et al. Med, Sci. Monit. (2001), 7,
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.I.4cad.Sci.
777, 356-361;, Akaike, A., et al. (1994) Brain Res. 644, 181-187), trophic
deprivation (Yamashita, H., Nakamura, S. (1996) Neurosci.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., et al, (1997) Ann. Newrol. 42, 159-163; Kihara, T., et al. (2001) J.Biol.Chem. 276,




Unless otherwise specified all nuclear magnetic resonance spectra were
recorded using a Varian Mercury Plus 400 MHz spectrometer equipped
with a PFG ATB Broadband probe. HPLC-MS analyses were

pé’?fb?ﬁ%(&%ﬁ% a Waters 2795 separation module equipped A A

Micromass ZQ (ES ionisation) and Waters PDA 2996, using a Waters
XTerra MS CIS 3.5pm 2.1x50min column, Preparatlve H1.PC was run

13ty aSAparird QWW&@% i85 PAHART EPAEREAt RESERIERUoRETS Sgp
cPump @@Qowel%dd&gﬂ Y aters Mioramass, Qs@@e%\{vﬁq{&&%ﬁ%@ys

using a Supelco Discovery HS C18'5.0um 10x21.2nam column
a Gradigintseviere mifeciSing @28 tanviccacidiwatareasnddds1otomiag the o7
acid/acetonitrile with gradient 5/95 to 95/5 in the run time indicated in the

sEBpRdias been mwe&sﬂsin(ﬁlem@rﬁ%gﬁashylw@sg%%}f&ﬁ«@eﬁréi|8\X/?maéﬁé 03,

th il m 4 ) Al ysesw
Rﬁké% o?rg]e i lgﬁca ercﬁ}%O' %’6 ?3; s%gtg\rg-\lglgé}legg @ %\% B0)
vauaasgtﬂaman%mw Kfédm!("\/lrl@“(%(mﬁ]@ﬁfw.sﬁmn Rewmen 169-181;
specified for array synthesis, heating was performed on a Buchi Syncore

Dayatenilpdpmicfowdve refactiond3febe peeionbarineao®EK Bscov@Pf oifér

2008:087529P /00 bhreyjations used throughout th
\é\!?)léeﬁdn%é%tglcgroce% resqﬁ?%ﬁfet% Bﬁl ?E %@I\%ﬁeﬁ?gm %%ga 1m0
P QEdtrdichiarasthanedaiMiEANN dimetbyistbylamingy be instrumental in
DMFN,N-dimethylformamide DMSO, dmsodimethylsulphoxide DAMN ,

m@mﬁmhwawmmws@mffeﬁg chtimoeexshamg et REEtAstispestip the o7

TEAtrifluoroa acid THFtetra drofuran TL |nI er chromatograp
TRt AR kb il N S R G

destigpmancsrlignidi chromatography Benelah daminamRitEhetergatthies.

pyrazole synthesis The 3-amino-5-aryl/heteroaryl pyrazoles used in

IthecExamplasiniene@ither ggmivielcial e availabienidsynthesmedeusingdhes
prc%égglsé Slg%/g nfé? t&% Sd%r\]f(ealrggn?e%l? Vch ﬁleuorroéx!o?eoctiéer drugs (Jonnala, R. R., et
al.(2002) Life Sci. 70, 1543-1554; Bencherif, M., et al. (2000) Eur.J. Pharmacol.
409, 45-55; Donnelly-Raberts, D. L., et al. (1996) Brain Res. 719, 36-44; Meyer, E.
M., et al. (1998) J. Pharmacol. Exp.Ther. 284, 1026-1032; Stevens, T. R., et al.
(2003) J. Neuroscience 23, 10093-10099). Compounds described herein can be used
to treat such diseases.

In accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from age-related dementia and other
dementias and conditions with memory loss comprising administering to the patient
an effective amount of a compound according to Formula (I).

The present invention includes methods of treating patients suffering from
memory impairment due to, for example, mild cognitive impairment due to aging,
Alzheimer’'s disease, schizophrenia, Parkinson’s disease, Huntington’s disease,

Pick’s disease, Creutzfeldt-Jakob disease, depression, aging, head trauma, stroke,

CNS hypoxia, cerebral senility, multiinfarct dementia and other neurological




Ar %0 CN NA\ Ar B2 ON General procedure or aryl/heteroaryl
fi-icetonitrile synthesis (Al): CH,CA ArONaH, tolueneON Aryl or
heteroaryl methyl carboxyiate were commercially available or were
SYRASYEEH Hecording to the following standard procedure: Thé SRIEPI000
heteroaryl carboxylic acid (32 mmoi)swas dissolved in MeOH (40 mt.-) and
sulfuric acid (1mL) was added. The mixture was refluxed overnight, after

CORAEAThS SHIvARA WY AT DB AIATELSIRPPEsYUDRIBHRSOb AT Stering an
ef?é@R%%lt ngey 5@%{?8‘3%%&%%{& the:Grde, ws dissolved in DCM and

washe saturated aqueous NaliCO3 solution. The organic phase was
driediangd @vaporatet undeeneddbaehpressiiee jrandtibe chade wasarsed a
without further purification. To a solution of an aryl or heteroaryl methgl

mEERR A HEAES RGN BT S IIAHE®E PALIUABM KBS IRISES (BRHEBosvhic
dispersion.in.mineral oil, 624 mg, | f e
R R o el DR SR U A 0 o

cdhlpodQBamarathgiber seastio WasiheatetfomE oot srondyysdemlpdpede
product precipitated from the reaction mixture as Na salt. The reaction

(rwefsrefrdn aﬂ&Wéavtové@pm&hnIma@rﬁ,tm?é@qaéﬂgéhaﬁ@@ﬁe%?m&rmt
S N s e

S den 6afdgpen Ing on the rin

pRYRstiienantheandheteteanvisysermdheprogusiRrecinitaiesang are
was filtered off. If no precipitation occurred, the product was extracted with

nPCivkited tAftaraniorke pdthe praghudesivierepreneralijenssd dn tHel dol oy it

step without further purification. The general yield was between 40 and
OS5 BT BB 61 RS Gy P RSIrFHE Sjiagiaeat e -
(routehis,, CHAONRLRGHIGN AV B 18148 080r tresNR-her amyloidosis

heteroaryl-carboxylic acid methyl esters are commercially available or
diversesyfithesizeglandercthieustardelrd procedutdy as diosevibrsdhi derasisdry

procedure Al To a solution of dry alkanenitrile in toluene (1 mmol/mL,
B cBE SOV SESRAEHIFGGE %F&%ﬁﬁﬁffnf%m%h%ﬁﬁﬁﬁﬁﬁ?%n

FVREXANE(d- G113 2%&&1)0}’1\{@,5&9@(1?@6 dropwise. JhRaiturewas igft-retated

stirring at -78C for 20 minutes and then a solution of the aryl or heteroaryi
amelhilocarhbxytatehintalirdyes(@uitopatiolimid Fiegijiwas sodednznddhes.
reaction allowed to reach room temperature, Upon reaction completion,

after Hb&HH S IHERLIHETHIRHT 8 WAL To0IBt YERHT & GEHRE £1C] e
b%gw Qgsz)%%gg %ﬂﬂa‘é@&oﬁl&%ﬁ}ﬁ.‘)’rhus, agonists for a7nACh receptors can be

used in the treatment of alcoho! withdrawal and in anti-intoxication therapy. Thus, in
accordance with an embodiment of the invention there is provided a method of
treating a patient for alcohol withdrawal or treating a patient with anti-infoxication
therapy comprising administering to the patient an effective amount of a compound
according to Formula (I).

Agonists for the u7nACh 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




42 2N was added to pH 2. The organic phase was recovered, dried over
Na2S04 and concentrated under reduced pressure, affording the title
product which was generally used without further purification. General
prgé)e%m?/eo%srz%ryl aminopyra:ole synthesis (route A:3): 0 mc&%wosmoomo
To a solution of the p-ketonitrile (7.5 mmoL), in absolute EtOH (15 mL)
hydrazine monohydratc (0.44 mL, 9.0 mmol) was added and the reaction

WL HERIE WAt PEIRCTOR TEOMLSPHES dACHivh PRGN AL SibhetB R0 dr @
é%%e%&%%&fcﬁﬂg?o%%% §8!vent was evaporated under reduced
pressure. The residue was dissolved in DCM and washed with water.

The oganicsphfisaiwas cathenteated sidesaecducadopie ssedadatgiveeament
crude product that was purified by Si02 column or by precipitation from

Etprovirird et eREraIRE BERTEsh B5SHAPOGTALNE NaeirBdyiaf R bictlag,
Xyt B lic.acid.to methyl ester-General prae .
e R e

i 3pd sslfunic eeid (s miiigsubsisateb was assleda TheNehbHanes (2007)
refluxed overnight; after which the solvent was evaporated under reduced
PrESEree thed EAQdcrnh i BBRENinl DEM A WasHE s stubadment of

aHCO3.to basic pH. The organic phase was dried and evaporated under
o i DO e R T i B e e
dhadieldspaere beiwesn $Q aRe Q0% abeted IO =YE OF inducing smoking
hydroxy-hcteroaryl-carboxylic acid methyl ester to F2C110- aryl- or
hetentbamyiicarbetxgliccasidrivietadrastete Gentrdippotietiar cifective amount of
-Under a N2 atmqsphere, 4-hydroxy-benzoic acid methyl or ethyl ester
610.81%‘3 o &8 ‘rﬁgéﬂlg%laﬁ%éi’%acetate (1.2 eq) were dissolved in DMF
(20-25ypL) iR hun Reckdeund bottom dlaski Petassivn,carRopait fle2to an
eq) was added and the WO 2008/087529PCT/1132008/0011090 43
mikéme svary heigted. at /126 Gamtil completéaconversioniofithe staetimgtonomic
material was observed b%]/}-uLC-MS. The mixture was then diluted with water

A St SEREWS RS T HE O R REBHASE RS dFISES Mg v eRnegne and

YRRl RAUGRH; RIS §TYER. ADH U%%H%‘Eﬁ’é( Perfied ok, S GOIMMR:R:s.
obtain the product (Yields from 20 to 70%), The following Table 1

repartsegicdiss&nd doalyitichl datdiobiained ibethel piegdaratiomaf anseriesaodry
F26'HO-aryl- or F2CHO -heteroaryl-carboxylic acid methyl esters
ﬂﬂéﬁ’ér‘-’éd‘%@%mﬁ]&‘F&‘ﬂ?é%‘%ﬁ’é?&l%o@ééﬁ%ésa&é%@d Mpesoeessioctoress

Methyl st (QHLERHIERS Y etz 8% LHMMR &Q&Mé@é%@t%@ai@iﬁ%%'gm

s), 7,00-7.05 (1H, m), 7,60-7,65 (2H, it) Methyl ester -OCHF2 COH7F3
Yield wf1660h b N MEB (R SQeeG) = 3 chn(Ridn &) , oi@4afTihdty nigr Al o 1dch, Ch
tn), 7.64 (11-1, m), 10,89 (11-1, bs . ‘ . .
receptor on macrophages may be useful for human inflammatory diseases including
rheumatoid arthritis, diabetes and sepsis. See, e.g., Czura, CJ 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 (I).




C9H6F403 Yield = 34% 1H NMR (DMSO-d6) 8 3.86 (3H, s), 7.18-7.24
(2H, m), 7.42 (111, t, J=72.4 Hz). CO9HBCI2F203 Yield = 74% 1H NMR
(DMSO-d6) 5 3.31 (3H, 5), 7.22 (LH, t, J=71,6 Hz), 8.05 (2H, 5).
OSYORIBEB: Yield = 85% 11-1 NivIR (DMSO-d6) 5 3.85 (31 H2840090
(11-1, t, J=72.4 Hz), 7.50 (111, t, J38.4 Hz), 7.82-7.89 (2H, m).
C101-110F204 Yield = 85% 1H MINER (D1\480-d6) 3.84 (3H, s), 3.87

(3H, Bye momrppliap Speray actorpRe7GLAn 1§ By CFORYAORIS PTRATFS ABDOTAT!

S 2005 10 U NI (NI Erey 3

ha3bteRrsBdwd: T2 USkbs &6l Bdr B.H4c£4dni® Yedoh dn T TH, HN hndiOViddzel, 8.
(11-1, s). C101-110F203 Yield = 85% 1H NIVIR (DIVISO-d6) 2.52 (3H, Or

Big), 3Rep(adudt; sp87.0R4818 F3H 28113 7. 3dogprrueiisz 3 Bi4¢Y,v7 . 89/ (1#¢edts
-hnida ri 'n-63/1-3-0xo-propio nitrite The

deﬁ?&%g@ﬁﬁh )6 ordtr%z?slggrzti;%aré talddxsor

pro was obtaine rom |m|de§§b[1,2-a]pyridine-6-carboxylic

acid ethiliestenacserding Ao.generay RACTC A B sY Igkt BQ%erivatives of
C101-17N30 Mass (calculated) [185]; (found) [M-FH+]=186 [M-H]=184 LC

thR teMpBuIBOME mwis fiethodxampld CINMRE (B riebelebyedi7Ri(2H, $hn be
7.61-7.65 (2H, m), 7.70 (1H, m), 8.07,(1H, s), 9,40 (s, 1H) \

g RS BBy P DT pOA0N S ot Thus, using such

labeled agents in vivo imaging of the receptors can be performed using, for example

PET imaging.

The condition of memory impairment is manifested by impairment of the
ability to learn new information and/or the inability to recall previously learned
information. Memory impairment is a primary symptom of d:mentia and can also be
a symptom associated with such diseases as Alzheimer’s disease, schizophrenia,
Parkinson’s disease, Huntingdon’s disease, Pick’s disease, Creutzfeldt-Jakob
disease, HIV, cardiovascular disease, and head trauma as well as age-related
cognitive decline.

Thus, in accordance with an embodiment of the invention there is provided a
method of treating a patient suffering from, for example, mild cognitive impairment
(MCI), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
associated 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 (I).




The title compound was synthesized according to general procedure A2
starting from 3-imidazo11,2-a]pyridin-6-y1-3-cmo-propionitrile Yield: 84%
C101-19N5 Mass (calculated) [199]; (found) [M+1]= 200 LC '/1% i 00090
methWSE¥T20.21 min,  NMR (1H, 400MHz, iYieOH-d4) 3, S,W
5,90 (or s, 1H), 7,57 (a. 1H), 7,63 (VF s, 1H), 7,36 (s, 1H), 8,73 (s, 11-])
Chlorocynnamaonitrile synthesis (route Bl) ArA cN POC13 (2 eq with
respEtRETHE A§IPRANEIRIY HESTO I ARTARY Wete A ATPARSHiSE T8 40"
molar equi f 0 , h
o D et ot

athenatded epwistogndtbifsadatiomaasmadlpwedbtairedchiiodaiy dosages
temperature. The reaction was then stirred for further 30 and then 0.4
I 6P DoD8SsTSABPCT/1132008/000090 45 hydroxylamine

hydrachionde. wereadded, e isactionaniienhealefn (o386 Al
Whlch%ea?lng Was removed and additional eq. o ydroxylamln

rhygiipchioride wekgiadaeddporticawisaas sushta rale thatthedesiperaithe
never exceeded 120C). The reaction was then stirred until the
plemperative lpfatisy mbaries. sPonphimse Ush WarbEwsod torp Jcsdgtein( 1015!s
mLé Wer?h%hen adde ! and the n’(}ixturet vvzg extracted J\E/wa diethyl ether. =
T RESBRAHIE BRASE WALHED SYBVNASSO I R d CoRCentrated Undar - 2
theduged Rressitre; Lhe crude praductwas sisedfonthe-aextisten wiheubn”
further purification. Ar.y/ aminopyrazole synthesis (‘'route B2) Ar-511-1'-
vhhetd:N MifzctAs simulfanacsolutionoct the dhidrooymesmhoniiriegenss. Each

mmolimL, | eq) in absolute I%to 2.eq of ydrazié]e rnon(I)ﬁP f(ate Werg .
] (R F RO IS GHB AP ACTOIATD R FE SRR BFedule: i
MR as allowed Jpieool {o-L0am; IRmperalie 804 dheSAMeRtLYAS same

evaporated under reduced pressure. The residue was triturated with Et20,
taleveing tha enaventhpotite coRmpiornsbvidrighwias iy enerally) ugeut swithwrt in
further purification. .5-(2-Trifiztoromethyi-pheny1)-2H-pyrazol-5-yknnine a)

tReRBIER (5 Bltio M S S BSHRART 49-Dr dpraiRtaie e RO BB vas
pfepaéspeag&%ﬁgm&%&%&%@M%@%ﬁ%@@agmgg@l%l%m}%%%e

(route Al) from 2-trifluoromethyl-benzoic acid methyl ester (3.1 g, 14,
adwialstkrOden), cbh grattien waishpoeeipitated frotheS Glodugitesthe tiffenicotinic
product as a yellow solid (2,8 g, yield: 94%). C101-16F31\10 ,
acetylcholine réceptors. Alternatively or additionally, compounds of Formula (I), in
forms as described herein, may be administered in combination with one or more
other anti-psychotic agents, pain relievers, anti-inflammatories, or other
pharmaceutically active agents.

Effective amounts of a wide range of other pharmaceutically active agents are
well known to those skilled in the art. However, it is well within the skilled artisan’s
purview to determine the other pharmaceutically active agent’s optimal effective
amount range. The compound of Formula (I)and the other pharmaceutically active
agent can act additively or, in some embodiments, synergistically. In some
embodiments of the invention, where another pharmaceutically active agent is

administered to an animal, the effective amount of the compound of Formula (I)is

less than its effective amount would be where the other pharmaceutically active




1H-MIt. (CO30D): 4.90 (2H, hr s); 7.52-7.86 (4H, m).
5-(2-Trifil.107'0722ethyl-pheny1)-2H-pyrazol-3-ylamine The product was
prepared according to general procedure for aminopyrazok WO
ZM%%?DCT/IBZOOSIOOOOQO 46 synthesis (route A2). THE TG RAL
purified through Si column (eluent: d@/M) and dried to give the title
product (0.6 g, 20% Yield). CIOH8F3N3 _ . )
agg@’g_mﬁ.@mﬁﬁé@d@@ls_ WF&ZWV‘-@W%%%“M by theory, it is believed

B3 QRSN DN O RISRANIIS: onoTHEDLGUUE) RSO RRAICE:
according to the general procedure for aminopyrazole synthesis (route Al),
skeftoing e, mixioe euernight packinen desdT abdth¥a: Eheerideated with

product was extracted with DCIM and used in the following step without
omﬁ%mpmiﬁ@ﬁi@ﬁmgcg}zy@@y 7O, {ggﬂslﬁq@ome cases, the patient in need
2o Dmetlphenyd)- 2 pyIazol 3y Im &, T BOSNCLIES . coris
prepared according % general proceduretor a?nlnopyrazof‘e gyn esl
(route AZdndhenehudRnuias, RUE fiadthinuan -2k eqddMN {aive Nz EXE LVheanekd
washed with water, extracted and dried to give the title product (0.25 g,
fodedt MO LT HDHEING 2FHNRNOD 3012189520 B2(Bi, Anfi-ArOdety, BRents,
2H, m). 7.18-7.26 (2 5-(2-Chioro-4-fitiorq-phenyl)-2H-pysazql-3-ylamine
SR T B SRR R
tREeRAres AccP [QiEl&ﬁQiHaﬁ&P&ﬁf?ﬁﬁr&’&_%ﬁ@lﬁ%é’xﬁﬁé%ﬂ)ﬁ[@?x?@%zﬁmri‘ﬁc‘i@de
(route Al) from 2-chloro-4-fluoro-benzoic acid methyl. ester (0.7 g; 3,7
moreghdpireg) rébpekrudbi produ celwas vexiracted with @ Misnditsed S8R 1s),
the following step without further purification (0.4 g, yield: 600/8. o
RH5E£ERO %Staﬁf(ﬁi%hlo%%m&i}%-ﬁﬁ&?%) 1?3%—5’1‘3‘??;3%5% 28y | LRI
TR REPAUSLNER RIEPATEI ACCHIRINAO 9enSiAlRroce IS dihatine reuptake

aminopyrazoie synthesis (route A2). The crude was dissolved in DOM,;
inleisivecs witSISRINaHC O3 p extriactedlaaxdindrietido giveCRE) titlenproduets, o-
(0.12 g, yield 26%), COH7C1FN3 WO 2008/087529PCT/1B2008/000090

W@Tgigmvi‘wm?ﬁgwjaﬁﬁnﬁ’@@gy_@é @xﬂ’d?ﬁ)‘_essants. Suitable norepinephrine
éi{ éﬁétiﬁﬁﬁ}{%{?i%hﬁf%'?éx%? MXQ%@&@IM?%”S%@M&W amine tricyelics.
3-(15-tert-Butyl-thioplzen-211)-3-oxo-propionitrile The product was
puepbledtagtordingntadhergsnieal protederentonraminopyrarioieBynthasisde
(route Al) from 5-tert-Butyl-thiophene-2-carboxylic acid methy| ester (3.0 g,
YBIGiRTAGIS 1. GlegiPIRIRFud 8 Pidtitict WHE R R te df MHATRSERF-antotigR! 1
in the. followin wit er purificadi 7 9..yield: 86%) :
R R L ISR 80 i

dhepraduciwasprefard aeodisg daigenerabpineegitiRefathibitors include
aminopyrazole synthesis (route A2). The crude was washed with water

BrersrEGipi I EERTIv e B HIE BIbA T2 PR Nie IB20TRY pE 130 1 $EBkNe.

Examples of monoamine oxidase inhibitors include isocarboxazid, phenelzine, and
tranylcypromine, Suitable reversible inhibitors of monoamine oxidase include
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




Mass (calculated) [2211; (found) [M4-H1 =222. LC Rt = 2.53 niM, 94% (10
min method) 1H-NIVIR (dmso-d6): 1.26-1.29 (9H, in); 4.87 (2H, br
S): 5.47%1H, hr s); 6.66-6.79 (1H, m); 6.97-7.02 (1H, m)

S-Y‘SQCZZW /8?65-?-methyl-pheny1)-2H-p razo -3-ylatnine 2-Ethyﬁ6£ﬁ%%)0|%8/ggo 0
methyl ester 2-Ethyl-benzoic acitf (3.0 g, 17.6 mmol) was dissolved in
MeOlI-1 (20 mL) and sulfuric acid (linL) was added, The mixture was

thsREar s & gl tatioRiCistane oAt YQAHGEY under reduced

pres%ﬁﬁ;—JHS@QSKF%%XY?%@F&:Q{V@QdQeB)%M&H%ﬂ)ﬁ?ﬁesgiwi%é%ﬁ%%%s of

Na2CO3 to basic pH. The organic phase was dried and evaporated under

Foegduted pressuceyabdthiénpitatoetiéidod; apialth@680) was wabd WAtHDEET )
further purification. COH9C102 1H-NWIR (dmso-d6): 2.48 (3H, hr
agymisEy p3HRREemay1 Bepetialy H L Tie3rpitel (AROBHYS Wi corticotropin
008/087529P 132008/000090 48 bl .~ . . . .
SR T R S e Srepdgopindree
aIprepaas agoerding: o the gensialdpacediefee N apyragaie Synthesis,
(route Al) from 3-Chloro-2-methyl-benzoic acid methyl ester (3.1 g, 16.8
lovtizrRagn. 0*eg)PTheddr e prodncEXeBIPratipitinkld folld wateqeaiy agrsts
in the following step without further purification (2.4 ield: 749%).
TRt P R G S AR B 575 64 (21, b
S); 7. 2438 dkdticNadends Tnaf 4lHudBd- B) combination with the compounds of
5-(3-Chioro-2-methyl-phenyl)-2H-pyrazol-3-ylamine The product was
Fprepdredlaccurliicy tvigeowsralipriscedurefiophaiinppsizizelecsyatheiigrazine
route A2). The crude product was purified through 8i02 column (20 q) .
PRATP G B TG RO 16 ErORE OIS 80120, THE e
AAAAUGH(1 S emyield 590/9)18143%9%?'Q‘ﬁ@bu@éob&ﬂt%@-'\lﬁﬂ\(@%@@%lﬁ@@&i,
[2073; (found) [M+11-] =208. LC Rt 1.96 mm, 85% (10 mm method)
olarzdR, (CR@LE); Bsptr(Bbhes)piBdaidehrg)ipTate (2ht] figrBiGoriz)in some
7.20-7,26 (111, in); 7.38-7.40 (1H, m). 5-(2-Et/n; L .
RiSe A, IBH-by Rl BT HE: & £ ERRYIDHZ Gt ACRPRIRHyPEStPne: o
catdhyl-penzoic acid (3.0 g, 20.0 mmol) was dissolved in MeOH (20 mL)
and catalytic quantity of sulfuric acid (irri) was added. The mixture was

reflux€dgmvéraighbaaftes thett the solvént wasbiraporatediuticecoeguoeds of
1‘pressure' the crude was dissolved in DCM and washed with saturated

REDBIGI kb BHEE pPIE AP HrgbpioprbSs AR o R ARGy E BRI B TR e S

(befuced RIESAHLE AN e IAdUGL(Z. AnYIald S8R0 W M%@Q%\e@esmlgsmsts
futther purification CIOH1202 1H-NMR (dmso-d6): 1.12 (3H, t, 3-7.2 Hz);

02.86r {20110 r8eepdrHi)agd Bils(s), Wg2 008108 6629 R—RCH£1 B20D 808808 495,
S); 7.27-734 (21i, m); 7.46-7.51 (1H, m); 7.73-7.75 (IH, b) S
a@(@@”ﬁmﬁ 'f}iﬂi@oﬁé Wéﬁ iplague burden (e.g., y-secretase inhibitors, p-

secretase inhibitors, antibody therapies, and degradative enzymes), and drugs that
protect neuronal integrity (e.g., antioxidants, kinase inhibitors, caspase inhibitors,
and hormones), Other representative candidate drugs that are co-administered with
the compounds of the invention include cholinesterase inhibitors, (e.g., tacrine
(COGNEX™), donepezil (ARICEPT®™), rivastigmine (EXELON®) galantamine
(REMINYL®), metrifonate, physostigmine, and Huperzine A), N-methyl-D-aspartate
(NMDA) antagonists and agonists (e.g., dextromethorphan, memantine, dizocilpine

maleate (MK-801), xenon, remacemide, eliprodil, amantadine, D-cycloserine,




The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 2-ethyl-benzoic acid methyl ester
(2.9.9, 17.6 mrnol, 1.0 eq). The crude product was extracted wi
av& c?\(/)\?/gl'i%?‘r%d used in the following, step without further puqr)i%él\%l:}a{%io%ég ?g).@%
g, yield: 92%). CIIHILNO 1H-NIVIR (dmso-d6): 1.10-1.18 (3H, m); 2.78
H, q, J-7.2 Hz); 4.67 (1H, s); 7,23-7.53 (3H, m); 7.73-7.78 (IH, m). .. ..
"é?é%ﬁyi%ﬁéﬂ%ﬁ@ ksl s R i ﬁeaa?}eﬁﬁlsgf*éﬂbed in
prepasgdiaceesding 1o gegeralprocgeyiresir ainanyEazole sypihesis zide,
(route A2). The crude product was purified through Si02 column (20 g)
auith gradie 6ie fitéo (Afnaml &0DYRIOAC (KO- MEOH 8RO CKReiti ortex
groduct (1.2 g, yield 40%) was obtained CI1H13N3 Mass (calculated
hampceRsifaty (MR J06Bs L CRY= 17580, obsdivilo iRy 124
&&f&ﬁ!ﬂM&&%@%g 'i%xl?eg%'gb biskeel R E2)7 A (G Rl 8. 92%, T Grap .,
(IH,):7.20-7.26 (1E, m.); 7.29-7.35 (3H, m).
57043 MetiaryIpbensbir &/ d1ethy b2 P-pyrazol-4#ylainhe a4, 92:7667-7671),
3-(4-Atethoxy-ggen%/1)-2-lnethyl-3-axo-prp_pionitrile The product was
preigurd asddbanio tetHe engrar prdteditivd for Briinohy razeleiadintiesis
route Al).from 4-methoxy-benzoic acid methyl ester (3,0 mL, 18. (R
N T B AR ey At ot L (B o S i)
4.7 @ e-BhaLryds wiag purified:Hyaughisheelammi(elyent exasAe/asiyounds
acetate) to give 2.1 g of title product (yield: 62%). C111-ilINO2
deggrvedhioxl/-phénieni NaethgRoB0Prag dnBapiatiemit Pt Application Nos.
3ROLORLS2SP O L2085 000090 SDofle RIAEL AR PSRl oe a5,

according to general procedure for'aminopyrazolé’' synthesis (rott

bae saugereduptmasonashed with basienprter aoduilied, and thedilenide,
product (1.8 g, yield 80%) was used without further purification C1
gdngd8N30Rlasi icatndlatedp208f; dotmdefMisH¥] S204ten CIRY. =51538,956,

i, SA36 (40 rethod) TLLMVR (COCI3): 2035): 388 GRS

4iMethylpaiddtifiztasometlehenyDi@lbpyrazeld-vamid Jecozotan and
2-Methy1-3-0x0-344-trifizioromethyl-phenyll-propionitrile The product
wasprearddsavoerdimg toSth&ageriehalsproséd s fof . abTiRb py @b 07, and

thesis (route Al) f 4-triflug thyl- ' id meth ter (3.0,
SR T 0 By, AR (9%, D5 4 o 1600 R prprorgiss
(o812 S ANl L B c JHFCHIAEI RIAGHCE e SxBaciadyitheDeNb ¢,

and used in the following step without further purification (3.2 g, yield:
O69%),2C118ABE3NQ 47y 7,041.695)); nicotinics (e.g., niacin); muscarinics (e.g.,
4;11/Iethy1-5- 4-trif|u,§';1ronr.eth _17pheny1%¢2H-pyrazol-3- laminE Thg
BROGIA Weas e atEd: JECHRITRF 1P GaFETE probdiie for ARTGpSHaR SR ne:
RHNERIS MOHIE Agd JRBLINAS Hoduet WaSWRSREed Wit ﬁﬁ%@ ‘ﬁ?‘i‘ﬁh%@g rs
dried, and the title product (2.8 g, yield 84%) was uséd without further
pogficationiGit 1 k06BN 3eprenyl, lazabemide, safinamide, clorgyline, pargyline,
N-(Z-aminoethyl)-4-chlorobenzamide hydrochloride, and N-(2-aminoethyl}~5(3-
fluorophenyl})-4-thiazolecarboxamide hydrochloride); phosphodiesterase (PDE) TV
inhibitors (e.g., roflumilast, arofylline, cilomilast, rolipram, RO-20-1724,
theophylline, denbufylline, ARIFLO, ROFLUMILAST, CDP-840 (a tri-aryl ethane)
CP80633 (a pyrimidone), RP 73401 (Rhone-Poulenc Rorer), denbufylline

(SmithKline Beecham), arofylline (Almirall), CP-77,059 (Pfizer),




Mass (calculated) [2411; (found) [1v1+I-17] =242. Rt = 2.34 mm, 92% (10

min method) 11-1-NMR (CDC:01 2.05 (3H, s); 7.56 (2H, d, 1=8.4 Hz);

7.64 (2H, Hz).

S-YVZQ éfggpg%yimethoxy-2-inethyl-phenyl)-Z1-1-pyrazo|-3-yfacr¥1/|1r?ezzog /000090

4-)Hydroxy-2-nietayl-benzoic acid m%thyl ester

4-Hydroxy-2-methyl-benzoic acidégs ,.32.0 mmol) was dissolved in
PNIBHP A SB0BBE SRS A B0 COTRFET (b L) AREP BB SR

Ity<Qf SUIfURG, g Was29f5teT ik BRIUES AR RSN eus
ang\ljgj?r%é\ﬁa,ﬁ;#gm%i{?éi gg en%vfés evaSorated undér redulced %eu o
(epFessufigydhederudecnasddigsolysd iR anslivarshedutithv sadarated US

NaHCO3 to basic pH. The or%%nic phase was dried and evaporated under

20RH0ABE 5o 480r& hRQIHE THGHIRE (0§ PEoREIRAS LRRTiRGIRSSRTS
further purification. C9H100.3 111 NNIR (dmso-d6y: 2. .
R e R e

Py aloniepybnethoxutz-metiytisenzeio 2eid Tnetyb esies/0282826); statins

4-Hydroxy-2-methyl-benzoic acid methyl ester (1.0 g, 6.0 mmol, 1,0 eq)
andapelissisivad irruditoneisl seamivptedal (a8, 3 M0, BriBlgiend (6.8

K2C O3 (1.66 H.mmol, 2.0 eq) w @&.ad the mixture was stirred
g4 5%1(}embzé% e}for Z%nr%f;r%l%%)rorgo&%rﬁ?e{?@y c))’/cloiff’r%1 gr%‘ézo(lf)%s %i”‘_,e%te
(Ame A9 egh wasadded angthe:mixtueemasrefunes for J daysicT had

solvent was concentrated under reduced pressure, NaOH 10% was
bemidiedgtandottscoryiderwiagseximhitaorwitn DTRYitendidrisdp 04 foy ef thhsed
roduct (yield 32%) were_recovered and used. without further purification.
B TeREProoc (Eiay & o3 BEIOHONY,: GEABER R imote.
piedb i bhindN b FE3 138, ) 3£ Rsedhin B 3ol B Be bt/ b tRpic agents
6.64-6.66 (1H, in); 7.83-7.85 (2H, c)
(Be(4 Gydicgsepfiinethostys- metiyd:pheAY9-880XEmitpioAntlie 4ArcHTNeurol.
roduct was prepared according to the general procedure for_,
s Lib i R SIATRLLI8 bl Ry B B tho e Rbefioaie=
fGidimethylesigr LoHa it iS) 104 B14e e REQUMG! Was £XUaGRd:s,
from water and dried (yield 69%) and used directly for the next step.
AGIPHA 1 HNE2 -4 68 (3G Vietopropy intgthbxyoambthiiphec acid) modulators,
v1,)-2H-pyrazol-3-ylamine WO 2008/087529PC171E2008/000090
Mhagsrisiict Was prépfet aets RBRPi ene it prorEturdrfopngiotensin IV

a%&‘é@%ﬂﬁzﬁﬁéy%ﬁﬁﬁ%g OLiG /MedrsT DcFIHLE praduet was Rifiedety. 1.
through Si02 columm with gradient elution from 100% EtOAc to

cEt0ARE.-Meabid 96 1 BuTde titleDvhobici{Remytgn yielth36%) Maspbtainediri
Cl4H17N30 1H-NMR (CD300): 029-0.36 (2H, m); 0.54-0,63
epractmyage1etaoR trpphp ey asisahasdeslienbipe: §inky bilngs. agdg Finko

H,$); 6.74-6.80 (21-1, m);.7.25 (1H =3. . . .
S A P . k v
S R e ol i B iaani, Zjravori
(Bdai2loread ey atepippyhnetnaxy;bepzeiccsid methyhbestsfdine, linopirdine,
3-Chloro-4-hydroxy-benzoic acid methyl ester (1.1 g, 6.0 mmol, 1.0 eq)
sibaBititsolvedriaicetdfie $1LOBHYC NEAOABES, 310 ¢0.5-68¥ ahtpyama
2003 (1.66 g,.12.0,tr, 2.0 eq) were,added ad the mixture was stirred
A RS o R e S Sor B Lo s
degipmoln 09 Pavwas rdded pand she mitkesvagrefbmed o dayss are
The solvent was concentrated under reduced pressure, NaOH 10% was
abddes {dmn e oiideonzs exty astéc witls DCMiandagristc b aitterprbduet!
. o : e ©
CESEI 103 0 OF e SO TR e 015410, 47 (B
1 Q2RAR,00 (21-1, m); 1.25-1.27 (1H, m); 3.80 (3H, s); 3.99 (2H, d, J=7.2
Hz); 7.21 (1H, s, J=8.8 Hz); .85-7.91 (2H, m), :
3-(3-Chloro-4-cyclopropylmetharyplienyl)-3-oxo-propionitrile




The product was prepared according to the general procedure from
3-Chioro4-cyclopropylmethoxy-benzoic acid methyl ester (route Albis).
0.74 g of the title product was extracted from water and dry Syleld 81%?
ant QAW EiBtly for the next step. C 3H12C1NO2 "CT/IB2008/000030
5-(3-Chloro-4-cyclopropylmethoxy-pheny1)-2H-pyrasol-3-ylauzine WO
2008/087529P CT/1132008/0000 90 53 The product was prepared
accorm@ff@ gm@ﬁmﬁ%éaar@m%ﬁrwi@% @ﬁ%g@mf‘ee}%ﬂw

roduct was p thro gh Si02.colu radient eI an fro
%g&/q t(i& cr)’l':l{b?B\c vfe 18?-%566&6 BT ISUC Y[I]%ei[gtlggproduct yleiﬁ
varde) aveserttaingshiCel 2il4 %N@d\d@@%fqadw@w@m (363} (faueeion are
[M+H+] =264. LC Rt 7 2.51 min, 90% (10 min method) IH-NMR

cce@zgg)%t@ezis tngr(zﬁmmal 0.558- oeEBc(RYs, ipormo-af18hgHeeRpaIsd or
:5.74.(1 95-6.99 (1H, 7247
e A SR R B Ehes AP SRR O TR
AeAridiaxyR-tluanemeryd-Drnzoic acid- mativt @SERE is not administered.
4-hydroxy-2-triltuoromethyl-benzoic acid (5.0 g, 24.0 mmol) was dissolved
Iin 90w Knis0dim enim dvaccatalirinijiantityast su futie aciipwerdadidect ke (1)
mixture was reflyxed overnight; after which the solvent was eyaporated |
SR BT TSR STl JodEh SR o PO RS A SONEE T R dASRERe”

1‘9%%%%@“&‘%%’5&%Q%mTth\%&ﬁQa@CxﬂQ?é%‘é’%% (g)@&@%‘ ?Kéﬂﬁé@é‘ﬁgcany
under reduced pressure, and the product was used without further
guaeifichtionaCA AES0BvE)jon is not administered. In some embodiments, a
4-Cyclopropylmethoxy-2-trifluoromethyl-benzoic acid methyl ester

%-%fyaf@x SRRSO ME Py S FBRO R Rieth§Taster (VY g% 5 ihiRbiior. 0are
c%qgcyﬁﬂﬁgﬂg‘n%gh{gdaﬁq Qﬁg‘x@nﬁ (&o S!%@ Lt)he!\l %'réolgﬁse %ﬁn%&%t@ élngounts
0 eq) were added and the mixture was stirred at room temperature for

\86)umd|rb;: (Breraamae thyhcycloprajaines (G4R2 mihebSoanewwitideghsigsbound
added, and the mixture was refluxed for 2 days. The solvent was
RorBethfalditiisdeTes fdat B’ﬁes%q%ow’é}oﬁ foopwasHaard; Bhcrapalye

%ﬁg@gg&v&%gg%@d@ dried. The title product (1.21 g; yield 92%) was .
recovered and used without further purification, CI3H13F303 -(4-
_ycloprapytmeihbxyi2rdnifiiahe naetby bphemcemepdropalveri2giVio an agent
20081087529PCT/182008/000090 54 The product was prepared
BREEBl ity tERERRE R FBRASF o SHGREIHIU f TSRS THEORRkEuE Ty abLzheimer’s
ed wit nd} n| e 0
B e R B A e
ﬁiﬁpdé;MiftthxFZﬁlhl@2t1MﬁSc$o(ﬁ@kﬁ!l@ﬁ@@@s{?@ﬁﬂn&f%mﬁhd%ﬂ-&ﬁhmaﬁﬁﬂ@nd
Rt = 3.86 min, 98% (10 mm method) 4)
t5‘=¢(’f«4’ﬁ€yelopropylmethory 2-trifitioro ethyl- phenyl) -2H- pyrazol -3-ylamine

The pﬁqu%Ct LR g?ﬁga@d %ccordl cg.zf.\r% g??eralul? [ edur mxmstefwd together
amlnopyrazole synthesis (route e crude product was purti

Hrpughaeha?2 salumudanadient Qlytion frem BihybAspiate-ayaloaxangod: Lor
to Ethyl Acetate-MeOH 90;10). 650 mg of the title product (yield 52%)

wwareosbitained. C14H14F3N30 Mass (calculated) [2971; (found) [M+117]

=298, LC Rl = 2.78 min, 59% (10 min, methodg
T some embodimehts, a composition compfising 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




1H-NMR (CDC13); 032-0.44 (2H, m); 0.64-0.62 (2H, m); 1.22-1.37 (1H,
m); 3.80-3,92 (2H, m); 5.78 (1H, s); 7.04-7.07 (1H, m); 7.24-7.26 (1H, m);
7.38-7.40 (1H, m) 5-(4-Cyclopropyi /71

AP/ % Chfluoro-pheny0-2H-pyrazol-3-ylamine PCT/IB2008/000090
4-hydroxy-2,3-difluaro-benzoic acier‘ﬁ‘nethyI ester
4-hydroxy-2,3-difluoro-benzoic acid (2.0 g, 11.5 mmol) was dissolved in

NP 128 FBU N R G RE G B Ry ST ARG R RQBARE S Al crelep i éered.
' was.r erni f t I ev, -
R e SR DOPOIARE (s
adaluistedNaitc @, of Netorgaesie phasenwasrdties ande\wdporatedmbaer of
reduced pressure, and the product was used without further purification.
AOhes FIZEB ) CALE RIS 88seky 2, 3T sr emaTe dbrd pABtRRYNd of
Felsteurl \gifizg 1810183 g‘% F\)N Ell-élt%ez %%86/10012%1%9:6% ically active agent exerts its
ﬁ-ﬂycﬁ y-sz, HUGTO-bERZGIC acid met yl ester kf).Byg, zf.ﬁ mﬁwof, 1. eqf
RS liSROlYRA N AERI ARt 1h ARl 1S e ansh kR CORRRGe®@ Phile
en) were added and the mixture was stirred at room temperature for 30
thpienBeontbed Evpovcibprerstinies @ a2 utative. ordhyraraiaddédctand the
mixture was. retluxed for% s. The golvent was concentrated under ., .

o)

reduc W%re&u?@?ﬁa@rﬁ PETEREs o Ged™ AR Fwds extEctéd RO BEN"
caﬁaﬁmﬁ - ahnerille ProgleheP- 97 &,ey@&g&?@a WASEREANErethanddI$ethent
without further purification. C 1 21-112F203 c)
iB«¢4tCycdopropiimetroxiicd|3-difizivrdiphemyit)- hoxomeopiomtifeents, the
The product was prepared according to the general procedure (route
CRIRET P HIHRRS r%OWB%‘%?éiai?f“é&%ii%‘ﬂ@ﬁﬂ}i‘%ﬁw YT FERTE phase
separgledand gried.i0iie: ' o e dlieproduckiviald T ueh
was used directly for the next step. C13H1IF2NO2 Mass (calculated)
pi2bhl(Fotivd)y| MefivE- bp 2521 ¢ R fro:8. 53 ngiopB 2%l Qingromethad) dre
544-Cyclopropyitnethoxy-2,3-difluoro-phenyl)-2H-pyrazol-3-ylamine
ofiifE B @ﬁeﬁ&é‘&%‘%ﬁ%dﬁ% g GRETBH T FEPRST or cogmitive
AMNARY Azl SYRGSIS agi_%':'atg}fé@'%@ﬁtﬁ%‘?@f@%?&“@@n%‘m@gognitive
through Si02 column (gradient elution from EtOAc-cycloexane 1:1 to
cEaAG: W e01i+Ab90: 16). 81O g dithedtitheopitdaiiicinyliedd XF0)anetdepressants,
obtained. C13H13F2N30 Mass (calculated) [265]; (found) [M--1-11 =266.
ang-popdety B THRATS DS HiRSSTEHEE) COBRNIVIRe B e S prosbles apove.
(211, ip); -0 - , ANy 3,67 (4H. iii); 5.

(1H. Si{f 8%)4@3%1 86—: i é%%%%%%&%lﬁ%ﬁ%&xg?h a@Zeg't;er L%:le_zlxrfg) R ?\IE’xtable
brRiehlaiadraycioprapy inethapogtienyd)splitepyrazel dytkany fera) 3,
..5-DicHoro-4-Cyciopropylniet/zoxy-benzo ic acid methyl ester WO .
2008/08 75720P CT20E058/800090 56 MOTS, 5ComRPIYFSY- Ry dFORBEnbic is

cid ethyl ester (1,0 g..4.5 nunol.. 1.0 eq) was dissolved in acetone (14
S R o B B o R B AR e
tthaRuxiuie WAS Stites aksaoande rperaste for 30 min.

(Bromomethyl)cyclopropane (0.39 mL, 4.1 mmol, 0.9 eq) was added, and
the mizture was vetatensis 2 dapsiohe Selldrmvmats cncenadren tergdr in
reduced pressure, NaOH 10% was added, and it was extracted wjth PCM
ik e ot bR PR R e B
Vithewt fuithareRuEficationyfat?HIRAE03 D) Hdiate, fluvoxamine maleate,
5-Dichloro-4-cyclopropylmethoxy-pheny1)-3-oxo-propionitrile The
Rrogeict syasr preparkoeaccoidicis tathid qpesmeat prifoe denenfpduted Adipisinine,
The mixture was acidified with,Ha 11?4 and the organic phase separated

NG R To VBRIt oF BT RHIE BYod SRS oBRA) aRiRh waY Bk ine.
ﬂgﬁﬁ}lylfﬂg,th@i&%taﬁ%, dothiepin, butriptyline, iprindole, or lofepramine),




C13H13C12N30 Mass (calculated) [283]; (found) [M+H+] =284. LC Rt =
4.06 mm, 99% (10 mm method) c)
5-(3,5-Dichloro-4-cyclopropylmethoxy-phenyV-2,H-pyrazol-3ylamine
THEMMSE8TIRAS prepared according to general procedure fgCT/IB2008/060090
aminopyrazole synthesis (route A2).ZFhe crude product was purified
through Si02 column (gradient elution from EtOAc-cycloexane 1:1 to Ethyl
ameatdteolte Olds9 B a0ponbAsniiyné thmtitte produc (yickd $986)ewbreliments, a
obtained, C13H13C12N30 Mass (calculated) [297]; (found) [M+H+] =298.
PERRELIPHSHIRE 506 T FITI S HisthBHF IMRIAR (E B 3 0nes i ias siqase

1%%)89523{983261()2 H@f@ké‘ni%@é ,1 p‘%@r@i‘i’m@] %;oga%)éﬂ'agﬁd,(ddf' 'txlmi/l%)%@o(#ﬁ'ng)), 'a

sBrédefiyGHapl @yitiephlenéy=8x7ih Ke il Xiyep SRR | {BHe pytian?d) h-Sr)etiMdite,
inE 4-Cyclopropylmethaxy-3-methoxy-benzoic acid methyl ester WO

DS TSRIEPE 2O TRt BGOSR 0P PP LR HYRE Ky B R G S BB RIBIG (for
cReidpReiBYbestaE (140 gt RISk 1:0.06) Wasedisaplyes.ipacriones (i,
rnL), Na! (0.5 eq) and 1(2003 (1.0 g, 2.0 eq) were added and the mixture

rea@gsliriet giiRoide sxaerp reddar 3 mm .o BremomeiayReyalorrepane an
(0.53 mL, 0.9 eq) was added, and the mixture was refiuxed for 2 days.

P RaCcSbRBHIVE Corcentiatannlptef foeh calnsedstiv INaORF ORaliBatic

addad, and L was.exrasied. i BCW and.dricd, The. tile product (121, &
py|e Egég/%) RS Tecovered and used wﬁﬁc}'u? Rirthe? purification:. ’
ded 31-136Q4nMiBe. Additional examples of such drugs include haloperidol,
(4-Cyclopropylmethox_v--3-methoxy-plenyl)-3-oxo-prapionitrile The
PrBEIUL VS oprepEradsacterding i thil getianiirprobetidraiprotito . His pome
The mixture was acidified with HC1 1M and the organic phase separated
AR aH Whchue s S 6 BY BRE IS SroB Lt AL SO A R ULelF. o
AinesHyAg tbe next steRa LMHIONGZ Mass dcateuiated) 12 Ao katauntred in
[iv1+144] =246. LC Rt = 3.03 min, 100% (10 min method) c)
Bri@yittopropyieieltrsxydendetge gy e ayatide trespmn al:8gylaantimsychotic
d‘lfhe proguct was ‘Pr%pared according to ég@nera% procedure for
AHTHCPVIRZOIE §iithedd fFolfe ‘RE“}%H‘% g8 product was purified
througty, SiG2-colmnc@radient glution from EtOAc-cycloexane 1:1 to Ethyl
Acetate:MeOH 90:10). 220 mg of the title product (yield 50%) were

obtainiedy € K FhRSed Madgbq dalculatedp{259) dobadniMetdcatdoRBition
LC Rt = 1.86 mm, 93% (10 min me hod% | 1|:2fNMR (CDC13): ,

GBS (S m! 0BED. 2 ELEIY; T2 I H L H ) 4B TRy with
ph8b3blLia18,982EL B R): 2BALLL1, %) B80iBr8Rd117de Ny fAREH Y cal
(211, m); 3-Amino-5-(3-filioro-phenyl)-pyrazole-1-carboxylic acid ten-butyl

@steo sWeh2088/087529R€ Tidh3 2008400 0@Mb8olid or liquid preparations,
preferably in form of solutions, suspensions, powders, granules, tablets, capsules,
syrups, suppositories, aerosols or controlled delivery systems. The compositions can
be administered by a variety of routes, including oral, transdermal, subcutaneous,
intravenous, intramuscular, rectal and intranasal, and are preferably formulated in
unit dosage form, each dosage containing from about 1 to about 1000 mg, preferably
from 1 to 600 mg of the active ingredient. The compounds of the invention can be in

the form of free bases or as acid addition salts, preferably salts with

pharmaceutically acceptable acids. The invention also includes separated isomers




3-Amino-5-(3-fluoro-phenyl)-pyrazole (5.0 g, 28.0 mmol, 1.0 eq) and KOH
4.5 M (50 rnL, 226 mmol, S eq) were dissolved in DCM (200 mL), and
di-tert-butyl dicarbonate (6.5 g, 30.0 mmol, 1.1 eq) was added; the mixture
wESHIBF LR oom temperature until complete conversion whS OIREAR/AY
by LC-MS analysis. The organic phagé was washed with saturated brine
and evaporated; the crude was crystallized with MeOH, to give 7.4 g of title
pre iRt yrelten5 96 caaurds ENBERixtures theppp AR (RRi¢18H- A6) r89. The
9H, s), 5.80.(1H, .8),.6.43 (2H, br s), 7.16-7.21 (1H, m), .7.41-7.47 (1H, m);
PSS T s PR R RS e e o e
deashiesy it ARtk iRptbMYR 88BNy on 3 ARRIRA Q1 Al EBMAROIRIERIS 17 89ng
mmol, 1.0 eq) and KOH 4.5 M (5.1 mL, 23.1 mmol, 8.0 eq) were dissolved
{romemy(2oeetdn) (BAg Di-tert-butyl dicarbonate (0.66 g, 3.0 mmol, 1.1 eq)
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the crude was dissolved in DCM and washed with saturated NaHCO3 to
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317-327 and 353-3635, 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).




(1H, m); 7.57-7.59 (1H, m) MeOD 6.08 (lll, s); 7.52- 7.55 OH, m);

8.02-8.08 (21-1, in); 8.18 (1H, s); 8.35-8.37 (11-1, in); 8.79-8_81 (iH, rn)

1H NMR (DMSO-d6, 400 MHz) 53.84 (s, IH), 6.29 (s, 1H), 7.11 (d, 1H,
J=08 109997389 (dd, II, J-2.0 Hz, J=8.6 Hz), 7.83 (d, | H, Liz)?‘ié.’%é”@’,"""”"
IH). DMSO0 5.9 (211, s, broad); 7.45-7247 (2H, m); 8.08-8.1 (HI, in), 8.45

an, rn, brogd), 8.84 (114, s& LC Method (min) 51in eaVI*cr.0 NriO .- ~
Athgkgontrolled or sustained-release systems discussed in the review by Langer,
Science 249:1527-1533, 1990 can be used. In some embodiments, a pump can be
used (Langer, Science 249:1527-1533, 1990; Sefton, CRC Crit. Ref. Biomed. Eng.
14:201, 1987; Buchwald et al., Surgery 88:507, 1980; and Saudek ef al., N. Engl. J
Med 321:574, 1989). In another embodiment, polymeric materials can be used (see
Medical Applications of Controlled Release (Langer and Wise eds., 1974);
Controlled Drug Bioavailability, Drug Product Design and Performance (Smolen
and Ball eds., 1984); Ranger and Peppés, J. Macramol, Sci. Rev,’ Macromol. Chem,
2:61, 1983; Levy et al., Science 228:190, 1935; During er al., Ann. Neural, 25:351,
1989; and Howard ef al., J. Neurosurg. 71:105, 1989).

As noted above, provided pharmaceutical compositions can optionally
comprise a suitable amount of a physiologically acceptable excipient. Exemplary
physiologically acceptable excipients can be liquids, such as water and oils,
including those of petroleum, animal, vegetable, or synthetic origin, such as peanut
oil, soybean oil, mineral oil, sesame oil and the like. For example, useful
physiologically acceptable excipients can be saline, gum acacia, gelatin, starch
paste, talc, keratin, colloidal silica, urea and the like. Alternatively or additionally,
auxiliary, stabilizing, thickening, lubricating, and coloring agents can be used.

In some embodiments, a physiologically acceptable excipient that is sterile
when administered to an animal is utilized, Such physiologically acceptable
cxbcipients 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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glycol, water, ethanol and the like. Provided pharmaceutical compositions, if
desired, can also contain minor amounts of wetting or emulsifying agents, or pH
buffering agents.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups, and elixirs. A compound of Formula (I) can be dissolved or suspended in a
pharmaceutically acceptable liquid carrier such as water, an organic solvent, a
mixture of both, or pharmaceutically acceptable oils or fat. Such a liquid carrier can
contain other suitable pharmaceutical additives including solubilizers, emulsifiers,
buffers, preservatives, sweeteners, flavoring agents, suspending agents, thickening
agents, colors, viscosity regulators, stabilizers, or osmo-regulators. Suitable
examples of liquid carriers for oral and parenteral administration include water
(particularly containing additives as above, e.g., cellulose derivatives, including
sodium carboxymethyl cellulose solution), aleohols (including monohydric alcohols
and polyhydric alcohols, e.g, glycols) and their derivatives, and oils (e.g.,
fractionated coconut oil and arachis oil). For parenteral administration the carrier
can also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid
carriers are used in sterile liquid form compositions for parenteral administration.
The liquid carrier for pressurized compositions can be halogenated hydrocarbon or
other pharmaceutically acceptable propeliant.

Provided pharmaceutical compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids,
powders, sustained-release formulations, suppositories, emulsions, aerosols, sprays,
suspensions, or any other form suitable for 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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agents such as fructose, aspartame or saccharin; flavoring agents such as
peppermint, oil of wintergreen, or cherry; coloring agents; and preserving agents, to
provide a pharmaceutically palatable preparation. In powders, the carrier can be a
finely divided solid, which i1s an admixture with the finely divided compound or
pharmaceutically acceptable salt of the compound. In tablets, the compound or
pharmaceutically acceptable salt of the compound is mixed with a carrier having the
necessary compression properties in suitable proportions and compacted in the shape
and size desired, The powders and tablets can contain up to about 99% of the
compound or pharmaceutically acceptable salt of the compound.

Capsules may contain mixtures of one or more compounds of Formula (I)
with inert fillers and/or diluents such as pharmaceutically acceptable starches (e.g.,
corn, potato, or tapioca starch), sugars, artificial sweetening agents, powdered
celluloses (such as crystalline and microcrystalline celluloses), flours, gelatins,
gums, etc.

Tablet formulations can be made by conventional compression, wet
granulation, or dry granulation methods and utilize pharmaceutically acceptable
diluents, binding agents, lubricants, disintegrants, surface modifying agents
(including surfactants), suspending or stabilizing agents (including, but not limited
to, magnesium stearate, stearic acid, sodium lauryl sulfate, tale, 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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waxes, and ion exchange resins.) Surface modifying agents include nonionic and
anionic surface modifying agents. Representative examples of surface modifying
agents include, but are not limited to, poloxamer 188, benzalkonium chloride,
calcium stearate, cetostear! alcohol, cetomacrogol emulsifying wax, sorbitan esters,
colloidal silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum
silicate, and triethanolamine.

Moreover, when in a tablet or pill form, provided pharmaceutical
compositions can be coated to delay disintegration and absorption in the
gastrointestinal tract, thereby providing a sustained action over an extended period
of time. Selectively permeable membranes surrounding an osmotically active driving
compound are also suitable for orally administered composifions. In these latter
platforms, fluid from the environment surrounding the capsule can be imbibed by
the driving compound, which swells to displace the agent or agent composition
through an aperture. These delivery platforms can provide an essentially zero order
delivery profile as opposed to the spiked profiles of immediate release formulations.
A time-delay material such as glycerol monostearate or glycerol stearate can also be
used. Oral compositions can include standard excipients such as mannitol, lactose,
starch, magnesium stearate, sodium saccharin, cellulose, and magnesium carbonate,
In some embodiments, the excipients are of pharmaceutical grade.

In some embodiments, one or more compounds of Formula (I) (in an
appropriate form) can be formulated for intravenous administration. Typically,
compositions for intravenous administration comprise sterile isotonic aqueous
buffer. Where necessary, the compositions can also include a solubilizing agent.
Compositions for intravenous adminisiration 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 hermestically

sealed container such as an ampule or sachette indicating the quantity of active
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agent. Where a compound of Formula (D)is to be administered by infusion, it can be
dispensed, for example, with an infusion bottle containing sterile pharmaceutical
grade water or saline. Where a compound of Formula (I)is administered by injection,
an ampule of sterile water for injection or saline can be provided so that the
ingredients can be mixed prior to administration.

In some embodiments, one or more compounds of Formula (I) (in an
appropriate form) can be administered transdermally through the use of a
transdermal patch. Transdermal administrations include administrations across the
surface of the body and the inner linings of the bodily passages including epithelial
and mucosal tissues. Such administrations can be carried out using the present in
lotions, creams, foams, patches, suspensions, solutions, and suppositories (e.g.,
rectal or vaginal).

Transdermal administration can be accomplished through the use of a
transdermal patch containing one or more compounds of Formula (I) (in an
appropriate form) and a carrier that is inert to the compound or pharmaceutically
acceptable salt of the compound, is non-toxic to the skin, and allows delivery of the
agent for systemic absorption into the blood stream via the skin. The carrier may
take any number of forms such as creams or ointments, pastes, gels, or occlusive
devices. The creams or ointments may be viscous liquid or semisolid emulsions of
either the oil-in-water or water-in-oil type. Pastes comprised of absorptive powders
dispersed in petroleum or hydrophilic petroleum containing the active ingredient
may also be suitable. A variety of occlusive devices may be used to release the
compound or pharmaceutically acceptable salt of the compound into the blood
stream, such as a semi-permeable membrane covering a reservoir containing a
compound of Formula (I) with or without a carrier, or a matrix containing the active
ingredient,

One or more compounds of Formula (I) (in an appropriate form) may be

administered rectally or vaginally in the form of a conventional suppository.
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One or more compounds of Formula (I) (in an appropriate form) can be
administered by controlled-release or sustained-release means or by delivery devices
that are known to those of ordinary skill in the art. Such dosage forms can be used to
provide controlled- or sustained-release of one or more active ingredients using, for
example, hydropropylmethy! cellulose, other polymer matrices, gels, permeable
membranes, osmotic systems, multilayer coatings, microparticles, liposomes,
microspheres, or a combination thereof to provide the desired release profile in
varying proportions. Suitable controlled- or sustained-release formulations known to
those skilled in the art, including those described herein, can be readily selected for
use with the active ingredients of the invention. The invention thus encompasses
single unit dosage forms suitable for oral administration such as, but not limited to,
tablets, capsules, gelcaps, and caplets that are adapted for controlled- or sustained-
release.

In some embodiments a controlled- or sustained-release composition
comprises a minimal amount of a compound of Formula (I) to treat or prevent one or
more disorders, diseases or conditions associated with activity of w7 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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therapeutic or prophylactic effect, and gradually and continually release other
amounts of the compound to maintain this level of therapeutic or prophylactic effect
over an extended period of time. To maintain a constant level of the compound a
body, the compound can be released from the dosage form at a rate that will replace
the amount of the compound being metabolized and excreted from the body.
Controlled- or sustained-release of an active ingredient can be stimulated by various
conditions, including but not limited to, changes in pH, changes in temperature,
concentration or availability of enzymes, concentration or availability of water, or
other physiological conditions or compounds.

In certain embodiments, provided pharmaceutical compositions deliver an
amount of a compound of Formula (I) that is effective in the treatment of one or
more disorders, diseases, or conditions associated with activity (or inactivity) of o7
nicotinic acetylcholine receptors. According to the present invention, in vitro or in
vivo assays can optionally be employed to help identify optimal dosage ranges. The
precise dose to be employed can also depend on the route of administration, the
condition, the seriousness of the condition being treated, as well as various physical
factors related to the individual being treated, and can be decided according to the
judgment of a health-care practitioner. Equivalent dosages may be administered over
various time periods including, but not limited to, about every 2 hours, about every 6
hours, about every 8 hours, about every 12 hours, about every 24 hours, about every
36 hours, about every 48 hours, about every 72 hours, about every week, about every
two weeks, about every three weeks, about every month, and about every two
months. The number and frequency of dosages corresponding to a completed course
of therapy will be determined according to the judgment of a health-care
practitioner, Effective dosage amounts described herein typically refer to total
amounts administered; that is, if more than one compound of Formula (I) is
administered, the effective dosage amounts correspond to the total amount

administered.
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The effective amount of a compound of Formula (I) for use as described
herein will typically range from about 0.001 mg/kg to about 600 mg/kg of body
weight per day, in some embodiments, from about 1 mg/kg to about 600 mg/kg body
weight per day, in another embodiment, from about 10 mg/kg to about 400 mg/kg
body weight per day, in another embodiment, from about 10 mg/kg to about 200
mg/kg of body weight per day, in another embodiment, from about 10 mg/kg to
about 100 mg/kg of body weight per day, in another embodiment, from about 1
mg/kg to about 10 mg/kg body weight per day, in another embodiment, from about
0.001 mg/kg to about 100 mg/kg of body weight per day, in another embodiment,
from about 0.001 mg/kg to about 10 mg/kg of body weight per day, and in another
embodiment, from about 0.001 mg/kg to about 1 mg/kg of body weight per day.

In some embodiments, pharmaceutical compositions are provided in unit
dosage form, e.g., as a tablet, capsule, powder, solution, suspension, emulsion,
granule, or suppository. In such form, the composition is sub-divided in unit dose
containing appropriate quantities of the active ingredient; the unit dosage form can
be packaged compositions, for example, packeted powders, vials, ampoules,
prefilled syringes or sachets containing liquids. A unit dosage form can be, for
example, a capsule or tablet itself, or it can be the appropriate number of any such
compositions in package form. Such unit dosage form may contain, for example,
from about 0.01 mg/kg to about 250 mg/kg, and may be given in a single dose or in
two or more divided doses. Variations in the dosage will necessarily occur
depending upon the species, weight and condition of the patient being treated and
the patient’s individual response to the medicament.

In some embodiments, the unit dosage form is about 0.01 to about 1000 mg.
In another embodiment, the unit dosage form is about 0.01 to about 500 mg; in
another embodiment, the unit dosage form is about 0.01 to about 250 mg; in another
embodiment, the unit dosage form is about 0.01 to about 100 mg; in another

embodiment, the unit dosage form is about 0.01 to about 50 mg; in another
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embodiment, the unit dosage form is about 0.01 to about 10 mg;

A compound of Formula (I) can be assayed in vitro or in vive for the desired
therapeutic or prophylactic activity prior to use in humans. Animal model systems
can be used to demonstrate safety and efficacy.

Synthesis and Preparation

The compounds of Formula (I) or their precursors can be prepared through a
number of synthetic routes amongst which the ones illustrated in Schemes 1-5
below:

Scheme 1

") My RH)}
Q ARM o) R"j X o
BV‘TJKCi * HN-Q Br\TJJ\ ,Cg\R/(Y)m — x\T)LN,ca\R/(Y)m
R N X = amine H
1 2 3 \

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, ethy! 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 ().
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According to Scheme 2, an w-haloalkanoic 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 the intermediate w-haloalkanoic
acid amide 3, which may or may be not isolated and purified. Amide 3 is then
reacted in a suitable solvent such as but not limited to 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).

Scheme 3
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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
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According to Scheme 4, an w-aminoalkanoic acid 5 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 bromoheterocyclic amine to afford
bromoheteroarylamides of formula 7, which are then reacted further under cross-
coupling conditions, for example Suzuki conditions, to afford subject matter
compounds of Formula (I).

Scheme 5 shows one possible route towards the synthesis of chain-substituted

acids 5, precursors to compounds of Formula (I)

O 0 1) base 0 o e
“ jj\ P 2) a,w-dihaloalkane B ALK O/ HBr 48%, 120°C B /\{NOH
© ° r " r " ALK

ALK

o] amine X, NaOH NaOH aq /\WL
toluene, in OH
MeOH, H,S0, Brwo/ e W X 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 o,w@-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 (I).

The compounds of Formula (I), their optical isomers or diastereomers can be

purified or separated according to well-known procedures, including but not limited
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to chromatography with a chiral matrix and fractional crystallisation.

Exemplification

Experimental Procedures - Synthesis of compounds

General

Unless otherwise specified all nuclear magnetic resonance spectra were
recorded using a Varian Mercury Plus 400 MHz spectrometer equipped with a PFG
ATB Broadband probe.

HPLC-MS analyses were performed with a Waters 2795 separation module
equipped with a Waters Micromass ZQ (ES ionisation) and Waters PDA 2996, using
a Waters XTerra MS C18 3.5um 2.1x50mm column.

Preparative HLPC was run using a Waters 2767 system with a binary
Gradient Module Waters 2523 pump and coupled to a Waters Micromass ZQ (ES) or
Waters 2487 DAD, using a Supelco Discovery HS C18 5.0um 10x21.2mm column

Gradients were run using 0.1% formic acid/water and 0.1% formic
acid/acetonitrile with gradient 5/95 to 95/5 in the run time indicated in the
Examples.

All column chromatography was performed following the method of Still, C.;
J. Org Chem 43, 2923 (1978). All TLC 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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Abbreviations used throughout the Experimental Procedures

AcOEt ethyl acetate

DCM dichloromethane

DCE 1,2-dichloroethane

DMEA N,N-dimethylethylamine

DMF N, N-dimethylformamide

DMSO, dmso dimethylsulphoxide

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:

o}
/U\ A1 or Alhis
A0 ” Ar
| CN \Ai

)OK 81 el 4
Ar Af)%

GN

General procedure for arvl/heteroaryl f-ketonitrile synthesis (41):

/?;\ CH,CN f%
Ar ? NeH, towene
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 (ImL)

was added. The mixture was refluxed overnight, after which the solvent was
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(3H, s); 3.73 (2H, bs); 5.78 (111, s); 7.19 (11-1,bs); 7.22-7.23 (1H, in);
TB:7:8504d pindstireirpd the crude was used without further purification.

To a solution of an aryl or heteroaryl methyl carboxylate (6.5 mmol) in dry
toluene (6 mL) under N, NaH (50-60% dispersion in mineral oil, 624 mg, 13 mmol)
was carefully added. The mixture was heated at 80°C and then dry CHiCN was
added dropwise(1.6 mL, 30.8 mmol). The reaction was heated for 1§ hours and
generally the product precipitated from the reaction mixture as Na salt.

The reaction was then allowed to cool down to room temperature and the
solid formed was filtered and then dissolved in water. The solution was then
acidified with 2N HCI solution and at pH between 2-6 (depending on the ring
substitution on the aryl/heteroaryl system) the product precipitated and was filtered
off. If no precipitation occurred, the product was extracted with DCM.

After work-up, the products were generally used in the following step without

further purification. The general yield was between 40 and 80%.

General procedure jor aryl/heteroaryl f-ketonitrile synthesis (route 41bis):

o
O CH,CN or RCH,CN R

e e Ar
Ar ?

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, § 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
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2N was added to pH 2. The organic phase was recovered, dried over Na;SO, and
concentrated under reduced pressure, affording the title product which was generally
used without further purification.

General procedure for aryl aminopyrazole synthesis (route 42):

o H
R -N
Ar)KrH R, MNHz
CN Ar

HR

To a solution of the B-ketonitrile (7.5 mmoL), in absolute EtOH (15 mL)
hydrazine monohydrate (0.44 mL, 9.0 mmol) was added and the reaction was heated
at reflux for 18 hrs. The reaction mixture was allowed to cool to room temperature
and the solvent was evaporated under reduced pressure. The residue was dissolved
in DCM and washed with water,

The organic phase was concentrated under reduced pressure to give a crude
product that was purified by SiO; column or by precipitation from Et;O.

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 (I 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 NaHCOj3 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 FoCHO-
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
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mixture was heated at 125°C until complete conversion of the starting material was

observed by LC-MS. The mixture was then diluted with water and extracted with

DCM; the organic phase was dried and removed under reduced pressure, and the

crude was purified through Si column to obtain the product (Yields from 20 to 70%).

The following Table 1 reports yields and analytical data obtained in the

preparation of a series of F;CHO-aryl- or F>CHO -heteroaryl-carboxylic acid

methyl esters prepared according to the general procedures described above

benzoic acid

Table 1
Starting Methyl ester -OH Methyl ester -OCHF2
material
3-Fluoro-4- C8H7FO3 COHTF303
hydroxy- Yield = 85% Yield = 66%

1H NMR (DMSO-d6) 6 3.78
(3H, s), 7.00-7.05 (1H, m),
7.60-7.65 (2H, m)

IH NMR (DMSO-d6) 8 3.78
(3H, s), 6.24 (1H, m), 7.61 (1H,
m), 7.64 (1H, m), 10.89 (1H, bs)

hydroxy-
benzoic acid

2,6-Difluoro-4-

C8H6F203

Yield = §5%

1H NMR (DMSO0-d6) § 3.79
(s, 3H, ), 6.53 (2H, d,
J=10.8 Hz), 11.13 (1H, s)

COH6F403

Yield = 34%

1H NMR (DMSO0-d6) § 3.86
(3H, s), 7.18-7.24 (2H, m), 7.42
(1H, t, J=72.4 Hz).

3,5-Dichloro-
4-hydroxy-
benzoic acid

Commercially available

C9H6CI2F203

Vield = 74%

1H NMR (DMSO-d6) § 3.31
(3H., 5), 7.22 (1H, t, J=71.6 Hz),
8.05 (2H, ).

3-Chloro-4-
hydroxy-
benzoic acid

Commercially available

C9H7CIF203

Yield = 85%

1H NMR (DMSO0-d6) § 3.85
(3H, s), 7.39 (1H, t, ]=72.4 Hz),
7.50 (1H, t, J=8.4 Hz), 7.82-7.89
(2H, m).

4-Hydroxy-3-
methoxy-
benzoic acid

Commercially available

C10H10F204

Yield = 85%

1H NMR (DMSO-d6) 3.84 (3H,
s), 3.87 (3H, 5); 7.22 (1H, t,
J=73.6 Hz), 7.29 (1H, d, J=8.4
Hz), 7.57-7.60 (2H, m).

(continued)
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methyl-benzoic | Yield = 95% Yield = 85%

acid 1H NMR (DMSO0-d6) 2.43 | IH NMR (DMS0-d6) 2.52 (3H

(3H, br ), 3.72 (3H, s); 6.61- | br s), 3.80 (3H, s); 7.07-7 13
6.64 (2H, m); 7.71-7.73 (14, | (2H, m); 7.34 (1H, t, J=73.6 Hz),
m), 10.10 (1H, s). 7.89 (1H, d, J=8.8 Hz).

3-Imidazo[l,2-a]pvridin-6-yl-3-oxo-propionitrile

The product was obtained starting from imidazo[l,2-a]pyridine-6-carboxylic
acid methyl ester according to general procedure Al

Yield 39%

C10H7N30O Mass (calculated) [185); (found) [M+H+]=186 [M-H]=184

LC Rt=0.23, 100% (3 min method)

TH-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[l,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%

C10HINS Mass (calculated) [199]; (found) [M+1]= 200

LCMS, (Smin method, RT=0.21 min,

NMR (1H, 400MHz, MeOH-ds) 3,34 (s, 2H), 5,90 (br s, 1H), 7.57 (s, 1H),
7,63 (brs, 1H), 7,86 (s, 1H), 8,73 (s, 1H)

Chlorocynnamonitrile synthesis (route Bl)

o o]
Ar)\ A')%
CN
POCI; (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
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spontaneously decreased to 25°C. Water (100 mL) were then added and the mixture
was extracted with diethyl ether. The organic phase was dried over NapSO4 and
concentrated under reduced pressure. The crude product was used for the next step
without further purification.

Aryl aminopyrazole synthesis (route B2)

G

A o
Ar )\ NH,
CN Ar

To a solution of the chlorocynnamonitrile (0.5 mmol/mL, 1 eq) in absolute
EtOH 2 eq of hydrazine monohydrate were added and the reaction was heated at
reflux for 4 hrs. The reaction mixture was allowed to cool to room temperature and
the solvent was evaporated under reduced pressure. The residue was triturated with
Et,0, allowing to recover the title compound which was generally used without
further purification.

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

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

The product was prepared according fo 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%).

C10HG6F3NO

'H-NMR (CD30D): 4.90 (2H, br 5); 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
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synthesis (route A2). The crude was purified through Si column (eluent: DCM) and
dried to give the title product (0.6 g, 20% Yield),

C10H8F3N3

3~(2,6-Dimethyl-phenyl)-2H. ~pyrazol-3-viamine

a) 3-(2, 6-Dimethyl-phenyl)-3-oxo-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al), refluxing the mixture overnight and then for 2 h
at 110°C. The crude product was extracted with DCM and used in the following step
without further purification (2.2 g, yield: 76%).

CITH1INO

b) 5-(2,6-Dimethyl-phenyl, )-2H-pyrazol-3-ylamine

The 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, vield 10%)
C11HI3N3

0

'H-NMR (CD;0D): 2.09-2.23 (6H, m); 7.04-7.12 (2H, m); 7.18-7.26 (2H, m).
5-(2-C/110r0~4-ﬂuoro-pli@i?))l,)—2H—pymzol-3-ylamine
- a) 3-(2-C’l710ro—4-ﬂz.{oro—phenyl)-3—oxo-pz'opz'om‘trile

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%).

COHS5CIFNO

b) 5-(2~Chloro—4-ﬂuoro-pheny/{)—.?H-pyra:ol-3-_1)Zamz'ne

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%).

COH7CIFN3
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"H-NMR (dmso-d6): 7.03-7.53 (4H, m).

S-(5-tert-Butyl-thiophen-2-vl)-2H-pyrazol-3-ylamine

a) 3-(5-tert-Butyl-thiophen-2-ylj-3-oxo-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 5-tert-Butyl-thiophene-2-carboxylic acid
methyl ester (3.0 g, 15.0 mmol, 1.0 eq). The crude product was extracted with DCM
and used in the following step without further purification (2.7 g, yield: 86%).

ClIHI3NOS

b) 5-(5-tert-Butyl-thiophen-2-yl)-2H-pvrazol-3-viamine

The product was prepared according to general procedure for aminopyrazole
synthesis (route A2)., The crude was washed with water and precipitated to give the
title product (2.7 g, yvield 91%).

C11HISN3S

Mass (calculated) [221); (found) [M+HT] =222,

LC Rt =2.53 min, 94% (10 min method)

'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)

S5-(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 Na2CQ3 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.

COHOCIO2

'H-NMR (dmso-d6): 2.48 (3H, br s); 3.82 (3H, s); 7.31 (1H, t, I=7.6 Hz),
7.63-7.67 (2H, m).
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b) 3-(3-Chloro-2-methyl-phenyl)-3-oxo-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 3-Chloro-2-methyl-benzoic acid methyl
ester (3.1 g, 16.8 mmol, 1.0 eq). The crude product was precipitated form water and
used in the following step without further purification (2.4 g, yield: 74%).

C10H8CINO

'H-NMR (dmso-d6): 2.31 (3H, br 5); 4.64 (ZH,V br 8); 7.27-7.36 (2H, m);
7.54-7.77 (1H, m).

¢) 5-(3-Chloro-2-methyl-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 (20 g)
with gradient elution from 100% EtOAc to EtOAc-MeOH 80:20. The title product
(1.3 g, yield 50%) was obtained.

C10H10CIN3

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, I=8.0 Hz);
7.20-7.26 (1H, m); 7.38-7.40 (1H, m).

5-(2-Ethyl-phenyl)-2H-pyrazol-3-vl-antine

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

CI10H1202

'"H-NMR (dmso-d6): 1.12 (3H, t, J=7.2 Hz); 2.86 (2H, q, J=7.2 Hz); 3.81 (3H,
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17.6 mmol, 1.0 eq). The crude product was extracted with DCM as a yellow oil and
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used in the following step without further purification (2.8 g, yield: 92%).

Cl1IHIINO

1H-NMR (dmso-d6): 1.10-1.18 (3H, m); 2.78 (2H, q, J=7.2 Hz); 4.67 (1H, s);
7.23-7.53 (3H, m); 7.73-7.78 (1H, m).

¢) 5-(2-Ethyl-phenyl)-2H-pyrazol-3-yl-amine

The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through SiO; column (20 g)
with gradient elution from 100% EtOAc to EtOAc-MeOH 80:20. The title product
(1.2 g, yield 40%) was obtained

CI11HI13N3

Mass (calculated) [187]; (found) [M+H"] =188.

LC Rt = 1.58 min, 90% (10 min method)

'H-NMR (CDCl3): 1.15 (3H, t, J=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 Al) from 4-methoxy-benzoic acid methyl ester (3.0
mkL, 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%).

C11H1INOZ2

b) 5-(4-Methoxy-phenyl)-d-methyl-2H-pyrazol-3-ylamine
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The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was washed with basic water and dried, and
the title product (1.8 g, vield 80%) was used without further purification

C1 1XHI3N3O

Mass (calculated) [203]; (found) [M+H"] =204,

LC Rt = 1.34 min, 91% (10 min method)

'H-NMR (CDCls): 2.03 (3H, s5); 3.84 (3H, s); 6.96-6.98 (2H, m); 7.37-7.39

2H, m).

4-Methyl-5-(4-trifluoromethyl-phenyl)-2H-pyrazol-3-ylamine

a) 2-Methyl-3-0x0-3-(4-trifluoromethyl-phenyl)-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route Al) from 4-trifluoromethyl-benzoic acid methyl
ester (3.0 g, 14.7 mmol, 1.0 eq), NaH (1.2 g, 29.4 mmol, 2.0 eq) and propionitrile
(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%).

CI11H8F3NO

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

Cl1IHIOF3N3

Mass (caleulated) [241]; (found) [M+H"] =242,

LC Rt = 2.34 min, 92% (10 min method)

'H-NMR (CDCl): 2.05 (3H, s); 7.56 (2H, d, J=8.4 Hz); 7.64 (2H, d, J=8.4
Hz).

S-(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
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(40 mL) and catalytic quantity of sulfuric acid (1 mL) was added. The mixture was
refluxed overnight, after which the solvent was evaporated under reduced pressure;
the crude was dissolved in DCM and washed with saturated NaHCO; to basic pH.
The organic phase was dried and evaporated under reduced pressure, and the product
(5.0 g, yield 95%) was used without further purification.

C9H1003

'H-NMR (dmso-d6): 2.43 (3H, s); 3.72 (3H, s); 6.62-6.64 (2H, m); 7.71-7.73
(1H, m); 10.10 (1H, s).

b) 4-Cvclopropvimethoxy-2-methyl-benzoic acid methyl ester

4-Hydroxy-2-methyl-benzoic acid methyl ester (1.0 g, 6.0 mmol, 1.0 eq) was
dissolved in acetone (14 mL), Nal (0.45 g, 3.0 mmol, 0.5 eq) and K,CO; (1.66 g,
12.0 mmol, 2.0 eq) were added ad the mixture was stirred at room temperature for
20 min. (Bromomethyl)cyclopropane (0.53 mL, 5.4 mmol, 0.9 eq) was added, and
the mixture was refluxed for 2 days. The solvent was concentrated under reduced
pressure, NaOH 10% was added, and the crude was extracted with DCM and dried.
0.42 g of title product (vield 32%) were recovered and used without further
purification,

C13H1603

'H-NMR (CDCls): 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,
mi}.

¢) 3-(4-Cyclopropyimethoxy-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
(yvield 69%) and used directly for the next step.

CI4HISNO2

d) 5-(4-Cyclopropvimethoxy-2-methyl-phenyl)-2H-pyrazol-3-ylamine
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The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through Si0O; column with
gradient elution from 100% EtOAc to EtOAc-MeOH 90:10. The title product (206
mg, yield 36%) was obtained.

C14H17N30

'H-NMR (CD;0D): 0.29-0.36 (2H, m); 0.54-0.63 (2H, m); 1.18-1.28 (1H,
m); 2.33 (3H, s); 3.81 (2H, d, J=7.2 Hz); 5.67 (1H,s); 6.74-6.80 (2H, m); 7.25 (1H,
d, J=8.8 Hz).

5-(3-Chloro-4-cvclopropylmethoxy~phenyl)-2 H-pyrazol-3-ylamine

a) 3-Chloro-4-cyclopropylmethoxy-benzoic acid methyl ester

3-Chloro-4-hydroxy-benzoic acid methyl ester (1.1 g, 6.0 mmol, 1.0 eq) was
dissolved in acetone (14 mL), Nal (0.45 g, 3.0 mmol, 0.5 eq) and K,CO; (1.66 g,
12.0 mmol, 2.0 eq) were added ad the mixture was stirred at room temperature for
20 min, (Bromomethyl)cyclopropane (0.53 mL, 5.4 mmol, 0.9 eq) was added, and
the mixture was refluxed for 2 days. The solvent was concentrated under reduced
pressure, NaOH 10% was added, and the crude was extracted with 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.

C13HI12CINO2

5-(3-Chloro-4-cvclopropylmethoxy-phenyl)-2H-pyrazol-3-ylamine
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The product was prepared according to general procedure for aminopyrazole
synthesis (route A2). The crude product was purified through SiO; column (gradient
elution from 100% EtOAc to EtOAc-MeOH 90:10). 521 mg of the title product
(vield 67%) were obtained.

C13H14CIN3O

Mass (calculated) [263]; (found) [M+H"] =264,

LC Rt=2.51 min, 90% (10 min method)

'H-NMR (CD;0D): 0.25-0.29 (2H, m); 0.52-0.55 (2H, m); 1.10-1.18 (1H,
m); 3.81 (2H, d, J=6.8 Hz); 5.74 (1H, s); 6.95-6.99 (1H, m); 7.24-7.30 (2H, m).

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

a) 4-hydroxy-2-trifluoromethyl-benzoic acid methyl ester

4-hydroxy-2-trifluoromethyl-benzoic acid (5.0 g, 24.0 mmol) was dissolved
in MeOH (50 mL) and a catalytic quantity of sulfuric acid was added. The mixture
was refluxed overnight, after which the solvent was evaporated under reduced
pressure; the crude was dissolved in DCM and washed with saturated NaHCOj3. The
organic phase was dried and evaporated under reduced pressure, and the product was
used without further purification.

COH7F303

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 mmol, 0.9 eq) was added, and the
mixture was refluxed for 2 days. The solvent was concentrated under reduced
pressure, NaOH 10% was added, and it was extracted with DCM and dried. The title
product (1.21 g, yield 92%) was recovered and used without further purification.

CI13HI3F303

¢)5-(4-Cyclopropyimethoxy-2-trifluoromethyl-phenyl)-3-oxo-propionitrile




70  General method for the synthesis of co-bromo-alkanoic acid
(1H-pyrazol-3-yl5-aryl)-all7ides nl1,23 A solution of

cQ:-hr oyl chloride (15.7 mmol, 1 eq) in dry DMA (35, 8000090
cg% e%rat%c?) % (ice/water bath) undgy N2; a solution of 5-arylfheteroaryl-

1H-pyrazol-3-ylamine (15.7 mmol, 1 eq) and diisopropylethylarnine (15.7

mmo &egﬁ%%#r%gg 'roé(;g%]ﬁ%c{nal&& %i £\ e%gi'a%%EgdGQ @ﬁ[)ﬁ{leog 1bis).

completi e reaction as monitored by LC-MS was generally
Tabseived:(acy atidnien thenpycizole sinptisalsmaetebied hephet edactiodrisd,
then quenched by addition of H20 (ca. 50 mL); the thick white precipitate
tgoxivied SppRfadditiclh oredac (el REGVerdir by Rrratidnd wesishig thitmext
t20 (3 X 10 la) usually efficiently removed the byproduct of acylation on
' pyrazole ring. General method for the synthesis of

co-amingrplkangicacid (1H-pyrazol-3-y1- 5-aryl)-amides RI, th-H R2Rl,,
DIPEA, Na R2 111 D117, +50 D";.,,1 18 hrsN-N n=1,2,3
op-Brbimes-Giktbitdc @ {5latiune) ByraBol 338H)-amide (0.6 mmol, 1 eq)

is dissolved in DMF (4 mL), sodium iodide (0.6 mmol, 1.0 eq) is added
followkd B}t/_t;l??é%s% E‘rdgaﬁ'l;//’émr%"(i%t 01, 2.5 eq) and

ciiisopyopyle IDS AL HNPIL A By ThE HSRSHOR IS Ahen sty ed - ynsier.
N2 atgil}-)%%ﬁ:%%% %%sg.)g& J%?Jlon rejzction conﬁ?&ﬂ%ﬁf(a&‘%nitoredyby

L C-MS$)etheodotrentsiprarmededt @t deuuoe d qnesb arecadiet tHeresitinyrotyle

residue is dissolved in DCM (20 mL), washed with sat, CO3 (2 X 20,
S%E?%ﬁlﬁ(é%ﬁﬁ\z‘é@ﬂéeﬁfﬁéenﬁﬁ}?’fﬁb%%BH}U?S%SW\% SR ot etadient

G%Q{??A%gézgﬁ%TAI&%QQ-%QQQ{%QC7iL {sirigdoverNa2HR4@Rd .M. 650 mg

solvent removed under reduced pressure. The title compounds were
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method for the one-pot synthesis of co-amino-alkanoic acid
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nr-1,2/3 R RIREARLBIN AL founa) (M+H"] =298.
| LC Rt = 2.78 min, 59% (10 min method)

'"H-NMR (CDCls): 032-0.44 (2H, m); 0.64-0.62 (2H, m); 1.22-1.37 (1H, m);
3.80-3.92 (2H, m); 5.78 (1H, s); 7.04-7.07 (1H, m); 7.24-7.26 (1H, m); 7.38-7.40
(1H, m)

5-(4-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 NaHCO3. The organic phase
was dried and evaporated under reduced pressure, and the product was used without
further purification.

C8H6EF203

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




DMA, -10 CN_44R2 WPC or rt" 2 hrsN-N To a solution of co
-bromoalkanoyl chloride (0.94 mmol, leg) in DMA (1mL) cooled at OC is
added a solution of 3-amino-5-aryneteroarylpyrazole (0.94 mmol, leg) and
wdligwpispsaethylamine (1.88 mmol, 2 eg) in DMA (2 mL) anditingzeemaions is
stirred for 1 hour at OC. The secorfdary amine (2.35 =of, 2.5 eq) and Nal
(0.94nunol, 1 eq) are then added. For 3-carbon chain derivatives the
reattidyndwey-gehdiflllyroarmptete afidrRetipurssatrribingedparatorel Borg)
4-carhon chain derivatives_the reaction mixture was generally heated at

WasOESPOY ShIAG SRS, WihBH CohfpIdte oM RIdT b 03 & 2.0 eq) were
adabfomgdnigrnegiate (asmonitarediby,t Cell3). te,Solyeol w f%ovr%%
under reduced pressure. The residue was taken up in DCM (2 mL) an
(Brovashethyjtly NaRGiasesiudntad waieres)lvtianadded, osganicephastyasas

concentrated under reduced pressure and the crud;ﬁ{z}roducts were either

reflpxe, {0 G AV oM CIIBEN, Brh PRI B Sion e dringest aursstiror aOH
04 Q0% t -N ! i . . ati
Lovf JREHHEM, SR aR A LRI GG SHPITRIBAEI LY

yielthsaminaalkanoiaacd d Ustp yrarehStyltiraryb):aeaides via the amino acid
route WO 20081087529PCT/IB2008/000090 72 co-bromoalkanoate (26
mnfolyiWastadfed and the reaction mixture was refluxed for 10 hours. The

MIXIUre W lowed to cool to,rgom temperature and any solid present
Wt s mtenitnil e oot
undefe pethed REeSSERarka aie e yvanineestes whiskawassed Kihe).
next step without further purification. General method for the synthesis of

Thecoizmsoseidqididted oRp HCIrbM sudpeneigandd phastesetiayhted and dried,
w-aminoalkanoate from the preyioys step. (about 25 mmol) in 15 mL of
o R RO B S BT i e b e

steg€flux for 16 hours. The reaction was then allowed to cool down to room
temperature, the solution was acidified at 0C with HC1 GN and
corfeéhittatEaN@der reduced pressure. The residue was treated with

Et01-1 and the sodi hlaride, whi ecjpitated was filtered off.
Eva%%sr% %%%"8?55?8%5@?\}&@%8 ) &g{}f =é$el‘3s$ure afforded the
CO-RMIRPACIh AgPnVWIIte §Hji919f Betgkplourless oil.
4-(2-Methyl-piperidin-I-y1)-butyric acid a)4-(2-Methyl-piperidin-1-yl)-butyric
acid/ethifl-Estéepropiine e pi ctd( weas- phepeletHaroarifg-jddiné:e
general prgcedure for coaminoester synthesis (route Cl). After filtration of

the SXcBER B hEBhPISRIEFIATECTAE B B PHANE Y TR AR A fer

synfRCEQ REERSYI ' A il 2 |

Y was uge;jR in%%g Egst%%%%ﬁé%tgﬁ%t erlgﬁi%?c%ég@gggﬁ%gé Rl

elutidn | fMRE(@ASectd)ea84 (3Htd EIOG\0: M2 H. 20:101.93(AHopum Jo £1tB4 -1t 40
%_\H m); 1.46-1.62 (5H, in); 1.97-2.02 (1H, m); 2.12-2.28 (5H, m);

produgh(yielg 074) W5To 4ased (1H, in): 4.02 (2H, q, 3.-1.2 Hz). b)
4-(Z4Tethyd-Ripgridin-I-yl)-butyric acid The product was prepared
according to the general procedure for co-aminoacid synthesis (route 02).
EvaparaticncafanaelRanfefoes)dedyiicssnes.afforded 4.1 g of the title
compound (99% Yielﬁlqz‘./fsWO 2008/087529PCT/1B2008/000090 73 ClI
OH19NGZ HLERMIR: (0 Gs)imuetiodle 4 Hz); 1.19-1.27 (211, m);

1.40+41. 2 ;s -1. 1.in); 2,10- 211, m); - 1,
20 p R S S, S E T £ ey 2 bl stei -
3.674L15 H AnR-MethyHpyrralidinglsy-autsicracidiak (1H, m);
4-(2-Methyl-pyrrolidin-I-vi)-butyric acid ethyl ester ~ The product was
preféfettAicordid e garerelsiocetiuve rérwaninodderisynthesis
(route,Cl), After filtration of the excess 2-methylpyrroliding, the organic
o R B s LB TG G 415 of the
aminoester as an oil (yield 99%) which was used in the next step without
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EFvannratinn of water 1inder rediiced nrecerire and ervetallization front




1H-NMR (dmso-c16): 1.31 (3H, d, J=6.4 Hz); 1.51-1.60 (111, in);
1.81-1.91 (411, in); 2.03-2.17 (IH, in); 2.24-2.37 (211, m); 2.82-2,95 (1H,
m); 2.97-3.02 (111, in); 3.19-3.32 (2H, ni); 349-3.57 (111, m); 10.06 (111,

WERSRBY-2-Methyl-piperidin-1-y1)-butyric acid a) PCT/1B2008/000090
414(8)-(2-Methyl-piperidin-1-y1)-biftyric acid ethyl ester The product
was prepared according to the general procedure for ei-aminoester

syrRthdlishioatéd-tydiatebainratioacad tiddxesas (SR 2. Methyppetidine)

the organic phase was, co tr under d sure to giv
o R TS BO0L o S00D 4 1 s g e Y S G ia Gher
eq) W) whieh wasivsediimthe paxt ﬁt%dfvishq%tﬁrt&%dp%{ﬂs:@%p-30 min,
CI2H23NO2 1H-NMR (CDC13): 0.93 (3H, d, J=6.0 Hz);
(Brompmatipd) ¢3elomppaig1 (0.39 (@H, i)} Irrol, 6% Y5e4) nad . etlai03d Hhe
., m); 2.11-2.25 (4FI, m); 2,53-2,59 (1H,m); 2.68-2.72 (1H,m); 4,01 (2FI, q,
m‘xﬁgé.é"ﬁzf?ﬁ)"&?g)f%ﬁeﬁﬂﬁpi GrRIS) Btsres raw?_ Brotige
pres$(3%, NGO P0RSEA AINA d0 e j96nsTaliRioeadivg 19EArafieRE!Irne title
synthesis (route C2). Evaporation of water under reduced pressure
prodaffo(E8 §,9igldf 9% Yitle compeuntaf8b8sct ietdhot itEdN@Fication.
1H-NMR (dmso-d6): 1,22 (3H, d, J=6.4 Hz); 1.40-1.43 (1H, m); 1.50-1.70
@1 AR 2EH02 83 (3H, in): 2.26-2.33 (2H, m); 2.80-2.89 (2H, in);
2.95- [ 03213 ohervl )30 -promioniie
(O Db R Ly phego1-3-0x0-propioniie
4-(G4y-2rdieth Yy pe i deydgdmg i aiacicb eyl @siesrdure (route Albis).
(R)-2-methyl-pyrrolidine hydrochloride (1.0 g, 8.2 mmol, 1.1 eq) was
Theqrigded i silitistonERIETh Ly gheagitie cAnssriara@e ghd gried.
m 1 a . Ethyl 4~ obutyrate (1.07 mL..7.5 mmol, 1.0
o e e R s R e
stepmixture was allowed to cool to room temperature and solid was filtered off
and washed with ether. The filtrate was concentrated under reduced
prels&rE 3 GRIEQ 5 g of the title compound (yield 99%) which was used in

the, next step without further purification, CIIH2INO2  1H-NMR
(d‘ran@%s-sdé)a:?g‘.’gge@ii%: @@éﬂ@?@mﬁs‘ 11, t, 1=7.2 Hz); 1.20-1.27
(L11IE R 1.56-hi84 9994, (1) pdio/ rekiRR(11-1, in); 1.91-1.99 (2H, in);

2.15-2.22 (1H,m); 2.25-2.30 (2H, m); 2,62-2.69 (1H, m); 2.97-3,01 (1H,
ni):c D13 (2101 ef1/8r7-2-ryty oDV PO OB TE PP L B 000080675 b)

44(R)-2-Methyl-pyrrolidin-l-yl)-butyric acid _ The product was prepare
M A B R R
symﬁyﬁp@r@&em;.vmt@mra@%{r&@qugs%;ﬁﬁﬁ@aetm%%@leﬁéfca%ml@ﬁ%m
compound (83% Yield) as its hydrochloride salt. COH17NO2
elutiod -fMREdMsocid i sdite EBwl(3istdieI™Ea1H2)): 10567506t 1 the);
.. 1.83-1.92 (3H,m); 2.11-2,14 (1H, in); 2.31-2.39 (2H, in); 2.81-2.90 (1H,
““elm?i‘.‘@%@%ﬁ Zﬁ)‘ﬁ 57202150 (3H, in): 3.51-3.58 (1H, in); 10.20 (IH, br
S); @2320 {3y s). 2-Methyl4-(pyrrolidin-1-y1)-2-butyric acid a)
4-Bromo-2-methyl-butyryl bromide 2-methylbutyrolactone (50 mmol,

5.0\psarichplbsphofReE) trifrend)d@ /(4 Tm2e8.3.7 mL) were heated at
14QC for 2.5 hours. The reaction mixture was transferred into a Kugelrohr

distiftatiors Apparifus Afid- HsHiB R6HRS reduced pressure (40 mmHg,
T=1;2¢ in-G. ieldi51%) - 9r2-met utyryl ide
TSk 0P o4 B BB
3.60-4.04 (4H, m); 5.86 (1H, s); 7.48 (2H, s)
5-(4-Cyclopropylmethoxy-3-methoxy-phenyl)-2H-pyrazol-3-yviamine

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




1H-NMR (CDC13): 3.45 (2 H, t, 3=6.8 Hz); 3.22-3.18 (1 H, m); 2.46 (1 H,
in); 1.99-1.94 (1 H, m); 1.32(3 H, d, 3=7.2 Hz). b)
4-Bromo-2-methyl-blityric acid methyl ester A solution of
WH-W8FG522methyl-butyryl bromide (6.2 g, 43.0 mmol, 1.0RETNRCHEIY
(10 mL) was cooled at 0C. MeOHYA0 rnL) was slowly added and the
resulting mixture stirred at room temperature for 16 hours, The solvent
wats leuhipoy stedetimxihberasiduecidiseoiet ast@HED3garfd5wasteed Mitleq)

ater and.brine, The organic r was collect nd dried with Na2S04.

was OB HUAE% el g CrarF 2ok B ok mBinpr

addRStaRas THICk Qi3 IvageIckBA%). Q61:LLABIQR 782K, Ty 33-3:40
(IH, in); 3.69 (3H, s). c) 2-Methy1-4-(pyrrolidin-1-y1,)-2-butyric acid

(Bromymotitiihe(8lepmpaiBs (i invad.dissplvets inddtde e d4@enh)xture was
4-Brarno-2- methyl-butyric acid methyl ester (4.3 g, 22.0 mmol) was

refluiga g an di e rELe a0 SRimEe AN R B LA RIS ST B 1 O

10%SQMEHRAG 0l 116, SXCRFS RAMINRATAHGEE ATRTSHR 43S roduct (121 g,
2-methyl-4-(pyrrolidin-1-y1)-butyric acid methyl ester as a thick oll. Thg

yielB3ée) pradiecbwasddilutededithi el HuiBherlguaiitt oM NaOH aq solution

(22 mL) was added and the reaction stirred at reflux for 18 hours. After
gﬂﬁ&h@%‘om temperature, the mixture was concentrated at reduced

pr A0k ani it and the water. MC| 6N,was added
o S O e LS ST AN Aver
filtretiioprimcolusnirams@vapordiag &t teddess resadikesnivotis).
water bath at room temperature to avoid esterification) to give

The mispsiivis- 24AEIRIHERHE hENM 884/ B HMB BB Y, SARKrTgosyd dried,
COHL17NO2 Mass, (calculate 99, (found) [M+H+]5 200. L C.Rt.-- 1.12

o ol L RS S S R G N s

stepm); 2.37 (1H, m); 1.84 (2H, m); 1.81-1.75 (3H, br m); 1.57 (1H, m); 1.5
(3H, d, J-d7.2 Hz) 2-Aderhy1-4-piperldin-1-yl-butyric acid Piperidine
(1€ HE15593mmol, 3.0 eq) was dissolved in toluene (15 mL). 4-

Bromo-2-met I-é; ic, acid methyl r(1.3 g, 6.6 mmol, 1.0 eq) was
ad%@ésai?g? %ﬁgaxr% ﬁ%n éfﬁl?gadgt%ﬁzﬁor“éﬁours. Removal of the solvent
angdeithe ercaasmamioR ai segdiicadipsassure gave
4-pyrrolidin-2-methyl-butyric acid methyl ester as a thick oil. The crude

praéddctinar HiRna AvigH e UitSowe (o) sl /1- DN N e@d- Ay sotition (14
le, 7eO %%Lms added agd the_aeaction stirrqd at reflux %o[ 16.hours. After
coohng I8 Tetm B RISRALR GRS P RS VA BEREaNirateh Ay R rag e
syntRESSWaE0ASNONE HhRiorganie sehentamch thevaiet dQNWas added
to reach pH 4.5; WO 2008/087529PC171132008/000090 77
elutignbiseguB iy Eeodl seasradiddeobprsbipietaaNdEPDIA R ikra86nthef the
..._solvent wa rated at reduced pressure (bath at room temperature to
title 3\3%‘?8%&(%%%@%%)‘”@eg%éaﬁgﬁg}rroIidin-2-methyl-butyric acid as yellow oil
(0.8 9.yielde$P0). CIOH19NO2 Mass (calculated) [171]; (found) [M+H+]
=172. LC Rt=0.22 mm; 90% (5 min method). 1II-NMR (CDCI3): 3.66
(MMebd jr 8 Bafed) 1252); EESANNLH] 3:260(m, 2H); 2.93 (in, IH);
1.62-1.51 ((Sbr in, ,SH%.';%l.lo (d, 31-1, J=7.2) 511,4]-Oxazepan-4-yl-butyric
acid Kt BdrAdmétphotie (284 09%B%%0mol, 1.2 eq) was dissolved in
toluer Rd A-Promo hy-butyHe agi thyl.est ‘
Bﬁnmk?%%%%g%’ggggd and tsé)érl‘e%é::%t)i{gﬁ gf%ge%tpfélﬁ ui%rg%agg rs.
348 Remayal s The Holyerst shd2ef, the Oxcess @ming ;a6 sadpised THESs|Ie gave
the methyl ester as an oil. The crude product was diluted with H20 (10
7.10¢3H.4R4 MeOH (2 inL) and 1.0114 NaOH agq solution (03 g, 7.0 eq) was
added and thg reaction, stirred at reflux for 18 hours, After cooling to room
e R e B R R B P ermove
the organic solvent and the water. I-ICI 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%).
C9H17NO3 1H-NMR (dmso-d6): 3.73 (m, 2H); 3.68 (m, 2H); 3.16-3.11
(m, 2H); 2.93 (m, 2H); 2.28 (m, 2H); 2.23 (m, 2H); 1.96 (m, 2H); 1.79 (m,
27?4WHY A-Pvurrohidin-l-1\-biitvrie acid A-Pvurralidinzl -Lit-hiitvrie acid ethyvl ectar




78 temperature, the white solid present was filtered off and washed with
Et20. The filtrate was concentrated under reduced pressure to give the
title product which was used in the next step without further purification.
WQ P0¥9813blidin-I-yl-butyric acid hydrochloride 4-Pyrr81fo‘i}é3f0-(ﬂ7f98‘m%?ric
acid ethyl ester (about 25 mmol) was suspended in 100 mL of NaOH 10%
and the mixture was heated at reflux for 10 hours. The reaction mixture

wasARER Al cabrsh s teln S it é SR dWRed i ds Rad At OH

i | . i e
e B A SR
dicanRsige(Wag TERtechish EDbyanedhaicatiium shitdewbioh pxainiaiad

was filtered off. The crude was treated with Et20 and filtered; evaporation
temperahes AIEhtcommdeitedarE Prassvre afted 2% §ofthe fnempdiand

as a white solid in.61% oyerall yield qf steps g) and b), C8H15NO2 Mass
kR e e
crystgiRadyith MeOH, tblgh-NMR:(8Mmag-deotarcHGlesald)04)80-1.93 (6H, m);

2.31 (2H, t, .1.= 14.8); 3.03-3.11 (2H, in); 3.18-3.32 (4H, m, broad)
4-RibtpHERNAGA-butyric acid a) 4-Morpholin-4-yl-butyric acid ethyl ester

L PO BEABO s (8 AL 28 rhHbIE. 6 ) ks tod 4P e
(1H,"egCHaN Miurawvas; refexed4o1 d0hours s Fheomixiuge was allowed to
cool to room temperature; the white solid present was filtered off and

wakHednwith &t2/-Phefitttate avelpephicentdated bidessveduced pressure
to give the tjtle product which was l%SGd in the next step without further
puri 4= =4=y\- ric ‘acia*4-Mor -4y T )
MO R AR TR RF A dotiric SRR BIFOR R Y Byt Meld-!
mL, S8 GSIRE (RIS BHRONNES SUAGNBRAN (WQnL[)_i and Di-tert-butyl
2008/087529PCT/IB2008/000090 79 100 mL of NaOH 10%, and the
dicarboxiatee(és beatednataefluk éqi Haheddsd;Tthe reaxctienwasxitiresdvas:tiven
allowed to cool down to room temperature and washed with AcOEt. The

temMpERTEBUS A e F AR FEC GBI SEF Y eXARARITHAY L¥idifed S Gealiin: HEsE

organte SR EA Andieancentatedwnderediced. preasure, The mwesigue yas
treated with EtOH and the sodium chloride which precipitated was filtered

prodafft (Fiddnedie) was treated with acetone and filtered; evaporation of the
solvent under reduced pressure afforded 3.2 g of the title compound as a
wHE EHIINAC2% overall yield of steps a) and b). CBH15NO3 Mass

(caleulat ; A IMEH*EL =174, L t = 0.30 min, 100% (5 mm
mgtﬁa%g)lgﬂwf\%g&ﬁn%gﬂﬂé}?ga t;h: i%él?l.% (2H, m): 2.29-2.34
(2ET R1)=234- 08 44%1( i nnedhd B8 (2H, m), 3.74-3.83 (211, m);
3.88-3.91 (211, m); 11.24 (11-1, s) General method for amide coupling

T oS addlisiseirsioH DR oAid a0 9% AR Arf D o dlich 6 e LA 8120
mL), AN'-carbonyldihnidazole (1.2 g, 7.4 mmol) was added and the
mixture was stirred at room temperature for 2 hours (when all the
aminoacid \Wwas-aciviatechsORiata dispoikiion of the SESReNSIoNNS and
generally observed). The 3-amino-5- aryl/heteroarylpyrazole (5.29 mmol)

KORva$ tet] addalaibthamreladtonanasstidiesd foedint By M Hous), Bpbri-

., reaction completign (as monitored by LC-MS) if the formation of two .,
et SRR ed: e GG b B0 ARG S G TR s seed
at rdRANVERSIR L NeIESS slRle.ISOMRER e AillsHeermReYpd wan Shseryad
(as monitored by LC-MS). The solvent was washed with sat. Na2CO3

The sopationpkateastsdvanbedemoledtuntel betheced pregsuartdT e cnude was

products were either recrystallised from CH3CN, or purified by Si02

CI'YSE?&%VHF%%?QB&&%%MSJ of title product (yield gg%),
4- @1 eif|yeramethoxy-phenyl)-H-imidazol-2-ylainine a)
N-R-(4-Trifluoromethoxy-phenyl)-1H-imidazol-2-ylracetamide Acetyl
guanidine (2.6 g, 25.7 mmol, 3.0 eq) was dissolved in anhydrous DIVIE
WO 2008/087529PCTM32008/000090 80 (40 mL) and
2-bromo-1-(4-trifluoromethoxy-pheny1l)-ethanone (2.4 g, 8.6 mmol, 1.0 eq)
was added; the mixture was stirred at room temperature for 4 days. DMF
was removed under reduced pressure, the residue was washed with

water, filtered and dried over sodium sulphate; after crystallization from
NMeaODl-1 O 7 a nof the title comnniind were racrnoverad (vvield 2004)

ester




111-NMR (dmso-d6): 2.14 (3H, s); 7.37-7.40 (311, m); 7.88-7,91 (2H, m);
11.33 (1H, s); 11.78 (11-I, br s). b) 4-(4-Trifluoromethoxy-pheny0-1
H-1117 idazol -2 -ylamine

- WRI20p§88afluoromethoxy-plieny1)-1H4midazol-2-y 13-ace PAHdBa o8/ ¢oR .6
mmol, 1.0 eq) was dissolved in water (18 mL) and methanol (18 mL), and
20 drops of sulfuric acid were added. The reaction was refluxed for 2
daydashéeattidateikiipa Wadandd {Metfekii?s was diluted with water, the
pH.adjuste 8 with NaOH 2N, the product was extracted with DCM and
co%’zég#?étgdg%ﬂﬂgr }gyg%’cgd%%g?@:‘(g‘{% give 0.6 g of the title compound
(vield RRR) @hI8IRH3N3P (0w, 5), sLEENMR Hmae-08): 5, 784211y Iyr Sk
7.10 (1H, s); 7.26 (2H, d, Jr--8.0'Hz); 7.67-7.69 (2H, m). Exampie |

8.4 BLAZéPar(2Hyipertarsoitzacid [1 5-(4-methoxy-pheny1)-1
11-pyrazaql-3:ylpanadre 5-(4-Methoxy-phenyl)-1H-pyrazol-3-yl-amine
(o.cf)sy%’,g ?a%yrz‘r’rfémé‘ﬁ SSRAGGRDCE:DMF 4:1 (2.5 mL) and
S-bropmoyalesyl chloride (9,007 mL, 0.43 mmol) is added followed by
disopropyléthylamine (0.078 mL, 0.45 mmol). The reaction is stirred under
N2 Ete0 Gfodukthr whz e pasyen(@l 1 a2ckallink35touriad) isciven ageeddogetiar

.with more disopropylethylamine (0.078 mL, 0,45 mmol), The reaction is
amlgﬂ%aza{we@q%ﬁ i@H?@.woﬁ%mﬁ%ﬁfﬁﬁhaﬁY% igreHRY wyter
LC- , vent is V. nder 1 p. f d the resulting
O s et B Ol e e R R
pro@@rak h 30HdsEL.2 W Si£0082087wRRIN F8220R00096 BhNaki s(2pX 20
mL); the organic layer is dried over Na2S0O4. Purification by
pre%&lf%ﬁ PLC (standard acidic conditions) gives 0.046 g of the title
compeund.as formate salt (0,11 mmol, 25% yield) C211-130N402 Mass
(ca?&%ﬁé’d?’{ém.vrzoﬁ( 6’0%5 I ]ﬁ1x¥ AH1=371 LC Rt-1.97, 96% (10 min
methediroduddMiR (A85Mizc B4 8): ded Sl b6t éor1aB 1 2Pls
3.17 (211, t); 3.34 (2H, in); 3.82 (3H, s); 6.7 (111, s); 6.98 (2H, d); 7.58
syniisepig (el 28201 H hel codmpsyduet 21281 dissyl edainplis@Ac, washed with
NN DR e S e o S U
crud et exy-RRENHL il opyrdaofony L tAMIHRH{P: 108:9:HH MNNAVES in
dissolved in DMF mL), sodium iodide (0.045¢g, 0.6 mmol) is added
CHyoRsNe amy beaindtiay| Bl Eriavisen{ebose | allow. Somringl) dewdire of the opened
. dii Qri%p)életp lamine (0.052 n&LéOG mmPI I.eq). The reaction.is stirred
L KIS SO0 H6r TRV U oA RS BB bR GG e
stirdYeL & Scthavsavntis lemoved slaiadicad RigsHiRRRddRedesulting
oily residue is dissolved in DCM (20 ml,), washed with sat. Na2CO3 (2X
60%90 mL) and sat. NaCl (2 X 20 mL); the organic layer is dried over Na,SO4.
Pu%j:fmn by preparative HPLC (standard acidic conditions) gives 0.057
g |'/Ile compound as formate salt (0.14 mmol, 45% yield).
C2Ey. s dcal¢uiated) [349.8Q); (found) wlitd it =371
Rt 23, 1000 16 s et NS 0 tie oSy 0,28 (3
d), 815 J€6ER3IH 1), 2613BOFsY2H, in); 1.331.27 (4H, in); 1.45 (1H, in); 1.50(211,
m); 1,96 (211, m.); 2.26 %ZH, in); 2.35 (211, m); 2.88 (214, m); 3.14 (311,
a): 67 I 14668 B U} - 76 4P- 8y S8 amirr, s, HCOOH); 10.13

(lljl') §)-'Diﬂuoronzethoxy-»benzoz'c 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;




WO 20081087529PCT/1B2008/000090 82 Example 3
5-(4-Awyl-[1,43diazepan-1-y1)-pentanoic acid
(5-thiophen-2-y1-111-pyrazol3-yliamicie Bromovaleryl chloride (1.62
WER008/98F29mmol) was dissolved in DMA (50 mL). To this PAEHRMEWL0
5-thiophen-2-y1-2H-pyrazol-3-ylaffine (2 g, 12.12 mmol) and DIEA (2.1
mL, 12.12 mmol) was added portionwise at OC. The reaction mixture was

the qerdatirpingissHvedt i REMhAManrst wiHotraatad distieRereaticerAfitica

total .of 3 hours, PS-Trisamin -4mmol/g) was adde the mixture
R o SRR L SR e

was WD vRsadeack aadAbaislxtusemasiiedostiyring at room temperature for

a further 60 hours. After DMA evaporation under reduced pressure, water
waSHERIBH®B0 mL) and this was extracted with ethyl acetate (3x 30 mL).

Th us layer wa, ified with_soli H and extra [ I
o R A Al RPL L i e SYORIHC prdeLs hent
m), Feunited, QUQQ‘.@@&EWP{@E%H‘.@_? esidue nasgyyified by silica
chromatography eluting with a gradient of ethyl acetate/methanol 9:1 up to
ethiyl Acétaighmethenol @2 eodive-tve-titlepéompdend as yellowish oil (800
mg?r 17%). C19H27N502S Mass (calculated) [389.52]; (found)
[MHER 230018 WasNRIRR*A00 RIERSIBBCES) e 5 B mPraosFuesH fof),
amiﬂog%&%bie 't%_ejs%"'gx?‘og?e @ﬁbﬁ%f?oﬁf’i%’iﬁ@%%@ﬁﬁ@ .b%)zo%c@%iﬁ%e%
2.76-2.70 (3H, in); 3.51 (2H, m); 3.61 (1H, in); 3.64 (IH, m); 6.48 (1H, s);
este B (FH].¢) mmd5-7.02d 2 H b };r 6d9- w6 pi@ t i, ratkdBo9 A dd o) p® Lidbd,
The title comg\qound was converted in its hydrochloride salt by

s). . .
HCl{a g e Sy ey vesows el izaeiintendhyethiirio
(5- %/,lf id,4ldiazepan-1-y1)- pentanoic acid
(S-Eﬁlrggmﬁ-z-yleH-pyrazol-3-y1)-amide (80 Omg, 2.05 mmol)
sugpenced itiedtd i phethe Hofutiorvivas A@fistirring at room
temperature for 1 hour, then evaporated to dryness to yield the title
cor’{%ﬁmﬁﬁa@ é{"%%%?i@ﬁdp%ﬁﬂ%‘ﬁ’(‘gée ArgerbapPapdare for aminopyrazole
/ PLTHB2 0 . .
oI ARSRT 1 H1 o o etk A (hough Sicolumn it
grad4d oneiboxyophenyk) 28 pyr ez GtdAd-Mrnide @) Firsuappedaaieaitoduct
_ 5-Bromo-pentanoic acid [5-(4-methoxy-phenyl)-1H-pyrazol-3-y1J-amide
(vield $BftidtroPB@HRSFhovaleryl chloride (2.1 mL, 15.7 mmol, 1 eq) in dry
D i as cooled to -10C (ice/water bath) under N2; a solution of
Smré%%?ixwﬁ\%henyll-lH-pyrazol-3-ylamine (3.0 g, 15.7 mmol, 1 eq) and
diisepropyetimlamiog (23941AL b2 3)7 sMrqh H, e) imant BMA (1osnipiwas
added over 30 min. After 2 hrs at -I 0C, LC-MS shows completion of the
I= Teldlion Wwhich WS Juenchéd -Gy AddHion of HXD({¢h. BB ImL). The solid
which, precipitates was filtered angd washed wijth Et20, to give 4.68 g of
o AT B - R R TR pyrasol -y 1] amide
as 8 W PRWIGE 41T U 89X YRk, MipFAA9.5-151.5C. C
151-118BrN302 Mass (calculated) [352.23]; (found)
[N el alsbt@5n 00/ 864t & dr@ik =2, 0710 59/4 {5 frmlmistnoddl, 5 $gR¢HA0
MHz, dmso-d6): 1.69-1.63 (2H, m); 1.81-1.75 (2H, m); 2,29 (2H, 1); 3.52
dovpoig e oBH (R o @fg%fﬁﬁ}l&}fuﬁer(zvhe&ﬁnf&zg Tk 19);
mmak-3'e as/added d¥opwise: i 51T T 2 or 20
42 87elh MnS)aaded EréfAGEHL 21dinzepandayhpgptanoigasiq
[5-(4-methoxy-phenyl)- 2H-pyrazol-3-yl]-amide To 750 mg (1.96
mintienalhofthearamoipeotandigyacid [§(4-ajethixyephempb)ylic acid methy!
2H-p razoI-BgI]-amide in 7 nth of DMA, N-acetyl-diazepine (278 mg, 1.96
estefnfAdHf afd a1 TR mb, SROBTRAGH IEFE e Patfif thePRECtidR ITE AR
0C fors1 urs, ,)I nversiga ( Hor -
S Rl e i N R e
organic phase was concentrated under reduced pressure to afford a
residue which was purified with 8102 column (10 WO
2008/087529PCTM32008/000090 84 g) eluting with a gradient from DCM
to DCM-MeOH 90:10. The title compound (380 mg) was recovered pure
(yield 46%). C22H31N503 Mass (calculated) [413]; (found) [M+H]=414 LC

Rt =1.91, 100% (10 mm method) [I-1-NMR (400 MHz,
Ainen-dBY- 1 2.1 7K (AH m) 1 0N-2 15 (EH n) 2 29Q.2 A2 (27H in)




To a solution of 5-(4-methoxyphenyl)-1H-pyrazol-3-ylamine (12 g, 62.8
mmol) and NN- diisopropylethylamine (10.96 mL, 62.8 mmol) in dry
N,N-dimethylforinamide (150 mL) at -10C was added a solution of
we-sfdstleryl chloride (8.4 mL, 62.8 mmol) in dry NN-d®G&tBaAforteaide
(50 mL) slowly (-40 nun) and the fdaction mixture was allowed to stir at
-10 to OC for 8 hrs. Sodium iodide (9.44 g, 62.8 mmol) was added at 0C
was ggiHigd||evse thbyr patiety|Inderediferastst (®om remBRa8 mmdppanttaction
NN-diisopropylethylamine (10.96 mL, 62.8 mmoQ a gthe reagtion mixtyre
com o AR 15 B 5 18 AP e RBR B STm B, e
ON Whe sesidug wasHisselveghindmaidens cRiQRdR {500 M lvantisataraled
agueous sodium bicarbonate (500 mL) and the mixture was stirred at
con¢emitampdraterduiead3prensniae s fihd g gamiti ey erodas sepahates: deist
...over sodium suylfate, and the solvent was removed in vacua to provide
WG i B A Do B AR 1
-y1o-Nifa{4gnethoxyphenyl)-1H-pyrazol-3- yOpentanarnide as a thick
light yellow oil (crude), Then to a solution of the crude
5-(4rceliyt=0(dfdidzgpandlay BNl B dyrazol-3-ylamine
methoxyphcnyl)-1H-p%/t;azol-S-yepentanamide (as a free base) in

metfyfePRIEHIBride S 70T A rgsMEmpRiRt k! AR GRS

e, 51965 (Of bsch S aNsbethenalaniyThe testling sysension o
was allowed to stir at room temperature for 1 hour. The solvent was

mmodmeaediitvandatie affotih3Ives dsatebHove foanfomiEBolAéOThe reaction
- 2008/087529PCT/1B2008/000090 hydrochloride salt. The foam was

MIXES Si5e A9 SBIVENRO P30 FRETACEBRIRTES FRtAAGPL 3Y: Ty at tRTiEEd

undé NA40&§" é&%?&eﬂ%"%%ﬁgﬁ%sTE‘ SIS MER S0, soisd dayu to

e room temperature and allowed to stir at room temperature for 1
hotlse Shanrspiiisg Reecipiiaienard filleredanddripadaugie 20:6 g )
of the title compound as a white crystal, mono hydrochloride salt. MS
progupithall was 1ubiigth by 3519 33eiugyr e MprdaeMafePH 95:5 to 85:15
4- ny.1)-3-axopropaneniirile. lution of methyl p-anisate
e R T s Qe B e M
TI-iH)omasiadded dropwise over a minimum of 3 hr, The mixture was held
at -10 to OC until reaction completion. The reaction mixture was quenched

wittERRdR e aecdi Bdibideed 1D:382With ddhe 188 Thd MiktRe (sadH);

irreg.for 1.hr. tﬂﬁ t was isolated by filtration, washed with water
. )5 .7 RER 2H T
6 gékd?ﬁl)éé |]|/ﬂ a(ts\’/-gc uprsrnq:év Sh“The yield was 73%. c

5-(#tiretharyphieny L)od-@ytaaeHd-antine200, A suspension of
3-(4-methoxyphenyl)-3-oxopropanenitrile in ethanol was heated to 60C.
Hy8faRhe fpdratayviddeddeinareipwibe over a minimum of 30 min at 60C.
The resulting solution was held at 60C until reaction completion, generally
15-18 hr, The reaction mixture was quenched with water, Ethanol was
removed by distillation to about 5 volumes. The product was isolated by
filtration, washed with water and dried in a vacuum oven. The yield was
88-95%. ciii) 5-bromo-N-(5(4-ntethoxiphenyl)-1
H-pyrazol-3-yOpentanan2ide A solution of
5-(4-methoxypheny1)-1H-pyrazol-3-amine and diisopropylethylamine in
10 volumes of a 9:1 mixture of acetonitrile:DMF was cooled to -10C.
5-Bromovaleryl chloride was added dropwise over a minimum of 3 hr at
-I0C. The resulting solution was held at -10C until reaction completion,
generally 2 hr. The reaction mixture was quenched with water. The
product was isolated by filtration, washed with water, TBME and suction
dried. The product-wet WO 2008/087529PCT/1132008/000090 36 cake
was purified by re-slurrying in TBNIE at 35C for a minimum of 2 hr. The
yield was 70-80%. ‘
civ)5-(4-acetyl-1,4-cliazepan-I-y1)-N-(5-(4-methoxyphenyl)-1H-pyrazol-3
- yOpeztanamide Bromopyrazole is mixed with K2CO3 and ICI in 10
volumes of acetone at room temperature and N-acetylhomopiperazine
was added over | hr. The reaction mixture was stirred until the reaction

was complete. The mixture was filtered, removing the inorganics, washed
with acetone and dictilled to 2 voliimee The fraehace wace avtracted intn




was extracted with DCM. After aqueous workup, the products were
generally pure WO 20081087529PCT111320081000090 87 enough to be
used in the next step without further purification. The isolated yield was

WQ2MEIRI5FA040%. Aryl aminopyrazole synthesis
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5-(4-acetyl-[1,4]diazepan-1-y1)-pentanoic acid
[5-(4-methoxy-phenyl)-1Hpyrazol-3-y1]-amide (1.05 g, 2.54 mmol) was
dissolved in a minimum amount of DCM (5 mL) and cooled to 0C. HC1
(2.0 NI'in Et20, 1.4 mL, 2.89 mmol) was added and the mixture stirred at rt
until precipitation of the salt was complete (about 10 min.). The solid was
filtered, washed with Et20 several times, and dried in a dessicator to yield
1.09 g of the hydrochloride salt (2.42 mmol, 95% vyield). Melting point was
not determined due to the extreme hygroscopicity of the sample. MS
(ES+): 414.26 (M+H). e) Fifth approach

Aict7zenan-l -v1Y-NIAG_-(A-inethovv-nhenvy1)-1 11-nvraznl-_

el) 5- (4-acetyl- 1,4]




solution of sodium bicarbonate (0.03 kg) in water (0.57 L) at 25C was
used to wash organic layer, stirring for a minimum of 5 min. at 10-15C.
The agitation was stopped to allow the layers to settle, the product being
Win2tige/agpizer layer. The layers were separated, keeping aB¢ BB O/0M0
the upper organic layer. The organic layer was retained and concentrated
to a volume of 0.35 L, forming a hﬁzy solution. The mixture was chased
with ethanol to remove residual water.
5-(4-acetyl-[1,41diazepan-|-A-N-p-(4-inethoxy-phenyl)-1H-pyrazat3-
y1J-pen
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was checked by HPLC and additional washing was per
impurities were not 5 2%. Product was oven dried in a vacuum oven with
nitrogen bleed at 38-45C, maintaining vacuum at 20 torr for a minimum of
12 h until loss on drying of less than 1% was obtained. Following drying,
0.119 kg of the title compound was obtained in 62% yield (67% adjusted
for aliquots removed during process; 60% when corrected for strength or
purity). Melting point = 185C; crystal form = form 1; particle size = D90 <

89.4 um, D50 < 19.2 urn.

)7 Hydrochloride salt of

5-(4-Acetyl-[l,4ftliazepan-1-y1)-pentanoic acid [5-
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Yes 125C three peaks: about 100 about 180; and about 200C ? Yes
Differential scanning calorimetry data were collected for each solid form
achieved using a DSC (TA instruments, model Q1000) under the following
WEZWHBES: 50 mLimin purge gas(N2); scan range 40 to PODEB286%1MP e
10C/min, Thermogravimetric analysis data were collected using a TGA
instruments (Mettler Toledo, modeffGAISDTA 851e) under the following
parameters: 40 ml/min purge gas(N2); scan range 30 to 250C, scan rate
10Cimin. X-ray data were acquired using an X-ray powder diffrac@meter
(Bruker-axs, model DS advance) having the following parametersz voltage

40 kY, current 40.0 mA, scan range (20) 5 to 30, scan step size jgol, total
2 stdhtime 33IninuLs: VATEC detéelor, andzagtiscetering slit 13nm.
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Melting: 165C Melting: 125C Melting: 125C Three peaks: About 100C
About 180C About 200C Non- hygroscopic (see Figure 4) Somewhat
hygroscopic (5%waterat RH 50%; see Figure 10) Hygroscopic (10% water
Wa RIS BEW; see Figure 11) Not tested Hygroscopic (7% atiRH/ B eew®9o
Figure 12) Of the various observed hydrochloride forms, only Form |
(186C) is relatively non-hygroscopi® gaining only about 0.5% moisture
when equilibrated at RH less than or equal to 70%. At 70400% RH, Form |
gains at least about 12% moisture, but loses it without significant <
hysteresis on decreasing RH. Evidence of a hydrochloride hydrateSwas

not observed. Higher degrees of h drochlorlde salt were f@rmé;%i,
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Dynamic Vapor Sorption (DVS) was done at 26C. WO

2008/087529PC2008/000090 95 Results of thermal studies on Crystal

Forms land Il are shown in Figures 12- 19.
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c¢) 5-Piperidin-I-yl-pentanoic acid [5-(3-bromo-phenyl)-2H-pyrazol-3-ylj-

To a solution of 5-bromo-valeryl chloride (500 pL, 3.74 mmol) in
5 mL of DMA, cooled at 0C, a solution of
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extracted with 20 mL of DCM. The organic phase was dried over Na2S04
and concentrated under reduced pressure. The oily product, wet o£DMA,
was used for the next step without further purification, assuming 1@)%
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C) 5-(1H-Indo1-5-y1)-2H-pyrazol-3-ylamine

To a solution of

3-0x0-3-(1-triisopropylsilany1-1H-indo1-5-y1)-propionitrile (490 mg, 1.44
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WA HEre added and the reaction refluxed for 18 hours PEEIRASPBNEd
complete conversion to the amingpyrazole and also silyl deprotection. The
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one-pot synthesis of w-arnino-alkanoic acid
(11-1-pyrazol-3-y1-5-aryl)-amides. The crude product was purified with
SUM column (5 g) with gradient elution from 100% DCM. to DCM-N}13

WOAWIBTRP solution) 95:5,

The crude was further purifRSr352008/000096

preparative 1-113LC to give 772 mg of pure product (yield 25%),

C20H281\7602 Mass (calculated)
Rt=1.91, 100% (19 min method)

84]; (found) [M-h1-1+]=385 LC
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xample 8 S-Piperidin- 1 -yl-pentanoic acid

oxy-pheny1)-4-methy1-2H-pyrazol3-yl1l-amide a,)
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5-(4-Methaxy-phenyl)-4-rneihyl-211-p,vrazol-3-ylainine

was prep
synthesis
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sygthesis ¢

bf w-arnino-alkanoic acid (1H-pyre.zol-3-y1-5-aryl)-amides.
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m 100% DCM to DCM-NH3 (2N MeOH solution) 95:5. The
rude was then purified again by prep-HPLC to give 54 mg of
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one-pot synthesis of w-amino-alkanoic acid
(1H-pyrazol-3-y1-5-aryl)-arnides. The crude product was purified by
prep-HPLC (yield 15%). C 17H24N402 Mass (calculated) [316]; (found)
WnROPsH8752917 |LC Rt=1.53, 100% (10 mm method) PCABRINE00
MHz, MeOH-d4): 8,48 (1H, s), 7.56{1H, s), 6.70 (1H, s), 6.66 (1H, S), 6,52
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a) 4-Piperidin-l-yl-butyric acid ethyl ester To a solution of piperidine
(5.4 g, 65 minol) in toluene (15 mL) ethyl 4- bromobutyrate (3.8 mL, 26
inmol) was added and the \Qn, mixture was refluxed for 10 hours. The
mixture was allowed to cool d8wn to room temperature and the white solid
present (piperidiu@ brorrgideb;mgﬂs)filter&d off and washed with ether. The
filtrate was conc®n hndgmredtuced pr \/Eq/g‘ive the title product
which was used in Etlg,pext step without further purification. C
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e AT Aot PR RO R R e 1ot
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filtrgideq, NOm IR sW(Hhl dEtaRe d$ [£Y 1] 0(found ppneliv | effiaRiy= BR8yah0bs
5 min method) 1H-NMR (400 MHz, dmso-d6): 1.444.51 (2H, m);

bypg? 4 ."%nc?ﬁ?)?%)fﬁ‘z‘? @66@8&%%%&“82008/000090 104 2.25 (2H,
M), Peh & AR b ol kIRl e 4 - Ath (R afitbrdiead)s 3130p)#0.4RbLy1-
m). ¢) N-15-(4-Aferboxy-allenyl

S-amplpypwaided -3-) TV-4-piperidin-l-yi-butyramidc ~ To a suspension of
4-piperidin-1-yl-butyric acid (1.32 g, 7.93 mmol) in 12,2- dichloroethane
(20 mL), Ack"-carbonyldiimidazqgle (1,2 g, 7.4 mmol) was added and the
mixture was stirred at room tempgtature for. 2 hours (when all the

. . . . Ri .
amlnozi’okd/wg ctlvatedRcompIeg@Egﬁ;olutlo}p of the suspension was
generally obSefrv (Mminos%methﬂxyphe\ﬁ/ﬂp%awzo Rg, 5.29
mmol) was fhen added'and the #acfion was stirred for fulthgr 10 hours.
Upon reaction completion (as monitored by LC-MS) the formation of two
isomas sovasatibsetvert @it dnd 1Tikiye rehs Hepied at B0E mAtdl theeq) is
conversion of the less stable isomer to the title compound was observed

disspl¥ahdnitohed tyro-mshivmiodbivdAtvandladriadvih e dNaliowd by
the §948H%\}3/§§\¥iﬁgta%alﬂ%g?m%Vgcg.gr%j Sggg‘c?%ﬁ?geﬁﬁyfgé%%%@ n%ncrulg%\:é’c%%

crysta rom acetonitfile to give 1 compou
The@%6)ida19theaNdRZINags: (Nalgulasee] Fsd s Hfound) F,M4414,1 =343 LC
Rt = 1.54, 100% (10 min method) 1H-NIVIR (400 MHz,

dmS@EByeac3an canyietiomiast nsmit 036l b LEMEB 6 2hel spb €61 id rémoved

1,94-1.98 2H. ;2.37-‘2.4 (2H,.m); 2.81-2,88 (2H, in);.2.97-3(03 (2H,
SR g T e W g G g
washed #2ls#, NBEGAI 7L 06 il hnd) s 2108001 3 EXAMRIR ddsanic layer




N-[5- (3 -Me thaxy-phenyl)-1H-pyrazol-3-y11-4-morpholin-4-yl-butyramide
a) 3-(3-.44'ethoxy-phenyQ-3-aro-propionitile To a solution of
commercially available 3-me toxy-benzoic acid ethyl ester (12 g, 18

WEHSI98TA28ry toluene (25 mL), under N2, NaH (50-60% dR€FEBsiER/400090
mineral oil, 1.44 g, 36 mmol) was cérefully added, The mixture was

. heated at 90C. and anhydrous CH3CN was added dropwise (4.45 niL,

s deled oy Naafds rand b GRieWBROTRI08TSD IRDTHIB 2BESIAO0NR0 DS

s .and the praduct precipitated from the reaction mixture

co&??ﬂ%qsgﬁ%ﬁ%%%%gg%lr% \e/’\}a%gP gﬁéc\ﬁec GHLR BERH 38 Yo 6 Emperature
and thaselisy fenardmeascilteiad 2nkwas Badnwith SMeL RSN IWAS  acid
redissolved in water and the solution acidified with 2N HC1 solution to pH

(185-pimasebredipitatdiramniitte: esmpbumdwie mhlemadtifitication of the solid
from the aqueous solution afforded 1.57 g of title product (50% vyield).
CioligNO2 Mass. (calculated) [1753; (found) [M+H176 LC Rt - 1.69, 94% (5

in method) Li) 5 f-Methoxy-ph nyl)-2H+pyrazol-3-ylamine Toa
c/golh}&?’of 3-@;ﬂféihoxy-memﬁgm@ropioﬁqﬁrﬂ&%&%mgﬁ) in . n
absolute EtOH (29 hydrazine mondhydrate®@,52 rriL, 15 not) (\}Vﬁﬁ?/
dddd and the reaction was heated at reflux for 18 hrs. The reaction
mixtpge Waistihg R alla) raur d.the ent was
evaporated undgﬂd\g{gg%%géﬁbﬁéﬂgmﬁ@%g}ﬁ v@é@%ﬁéa{?egg/{v}éfhﬂelﬂgr
codpd Fteteds toldider bodwiof titfes product (G3Phatyietd)pGiskilNGl agsol,
13(1(-§;alﬂ%}j!gted £18I9]t;h(found) M+H7] :199 LC Rt=1.13, 100% (5 min
etiodjsorropylethylgmui/R S0 a2 RieoHRMY: $23pIzRd)he Bac0mM,
is ShrRBe5- alNhod. 195 L. H,.m), c) A115-(3-Me -phenvyl, /-
rona) B ol e oAt iy oo ah o
(0. broniob Ly ydrettiomideddatorite OchOsbrithd@aOdael}ies At PMAS L was
inL) was cooled to -10C (ice/water bath) under N2; 5-(3-methoxy-pheny1)-
geng 3199?82‘&1%?%%r?eh(wwf@méemﬁ%q}kaﬁofaﬁéogﬁmemmﬁmaﬁves
th : ' m r ..Upon complete
eg%%gm%ﬁﬁgagg#g%%?&%wﬁ‘e@a 90\%6 t%raf.jlgﬁg hoBrs. 8pon complete
comtdsromNH5-{Bemethmamadheayiy- kdriiviadok3 v ety @ idev@s was
monijtored by LC-MS), morpholine (0.079 mL, 0.9 mmol) was added and
remR¥eIBIsh ikl pEsetg BRooeTobooves1ekamintuie WM heatedatnd
ST ' was dissalved in DCIM (2 mL) and washed
e AT S R R e
undeduckdqgsssyeantdhenerdleiprosiasiowas Quridiec Py 8120l R o
(gradient from Acetonitrile 100% to MeCN/MeOH, NH3.90/10). The
CHRi8h 8w S aibing; Brecthanadiensdinnd Svenel 6% to BEMANH 3MgOH
" %, of.yiel 24N4 s (calculateq) [344];.(found) [M+ H4]
N %ﬁg%fg 'R‘? gf%%é(’)}?ﬁ%%ﬂ%ﬁ%&%@&jg ot ‘Lonﬁlhonﬂ'-l-NMR (400
MHGehdeD et d 7l 8neRELidE 8-%18&&1(%&%%-é%%f%é@%-@i
3,76 (3H, s); 6.79-6.85 (2H, m); 7.15-7,29 (3H, in). Example ,
S-ayxaEyeRs- vie o aBing- asedivonie phertyl)-1H-pyrazol-3-yli-butyramide
A solution of 4-bromobutyryl chloride (0.104 naL, 0.9 mmol) in dry DMA (1
mL) was cooled to -10C (ice/water bath) under N2
5-(3-Methoxy-pheny1)-2kpyrazgi3-ylamine (170°'mg, )6/ ramol) and
sreliiogrgpylethytariing©'ats T, 8xannoty i dr Axpl\muﬂ
added, Upon complete conversion to the.cd- bromammide inte j\%% (as
mohftdred by LC-MS) 0.101 raL of azenine were added to the solution and
theAnj stirring.at 60C for 16.hours. . The residue was
disggff/&égﬁ}%ﬁgﬁé r%)”ghg Was é%-%ffﬁos?ﬁfﬁ'ré’tgﬁtf\lg O3 solution,
Th& organiclptiase sfas.adncertratsd wnder reducesiessuse ang t@g]yl
crude product was purified by Si 02 column (gradient from acetonitrile
100% to MeCN/MeOH, NH3 90/10). The fractions containing the title
product were collected and a further purification by preparative HPLC was
carried out to afford 20 mg of the title compound as its formate salt (5.5%

yield). OH2 5N4 02




Mass (calculated) [356]; (found) [M+111] =357 LC Rt=1.71, 99% (10 min
method) tHNMR (400 MHz, MeOH-d4): 1.65-1.63 (4H, it); 1.80-1.90 (4H,
n); WO 2008/087529PC171112008/000090 107 1.97-2.04 (2H, in);

WO 0089833292H, in); 3.12-3.16 (2H, in); 3.24-3.30 (4H, it. bFSAHP280PHB00890 1
s); 636 (1H, s); 6,82-6.85 (1H, 6.13-5.15 (2H, m); 6.23-6.27 (1H, in); 8.37
(1H, s, formate) Example 13 4-Azepan- 1 -yl-N- [5- (4-fhearo-pheny0-2

o-PigRpatsengate (261 mynah Hitnddded b serrsiwirgitie yenerdiixed for

eti ; rthe -pot synthesis of co-amino-alkanoic acid

e AR AT e Srerc iy v o

presefd-flasrihehanyfy 2kt pyrarad-3idamise anrd follawing 46 RGN & aR;
mg of title compound were recovered as its formate salt after preparative

reduesdPISSFHIEAR0E (T Yosy it Bleg e whiNAOFaMasss! (calle lete 0y tEPAd]thout

furgﬁyﬁﬁ;@gi% =345 LC Rt=1.69, 100% (10 min method),
"NIVIR 8 MHZ, MeOH-d4): 1.66-1.69 (41-1, In): 1.30-1.90 (4H, in,

bro@stizdk A iné DA 2 113)5y %852 3 b2dmtn DA 3 A8 k2 (2H, in);
3.25-3.30 (4H, m, broad): 6.67 (1H, s, broad): 7.08-7.12 (2H, m);
7.590q e Fysnension 8asreds ethiibratehEaiaanplacl frotd -tz fBefiieus step
‘Ali-pp. 1din-= 3 -y1)) - | H-pyrazo 1-3 -ylf-iper i din- | -yl-butyr amide
(abgfl}GQEv e“%ﬂih-i&wléiﬂlls Q%a-‘érz%@s% Spidritrite MM axAdHsgicRRrie
ivvae synheaiegd.follenying,th a for 3 oRioRityles
- (route Al) COH8N20 Mass (c%ﬁ?éd%%?%%%{néf%&%quﬁwi% OL%?ﬂt
downe8) 100% (Gupimmethtd) solution was labiliiNNIR: (400 Midz HionseNd§)d
.2.55%3H, s); 4.65 (21-1, s); 7.43-7.45 (m, 8.13-8.16 (LI-I, in); 8.94-8.95
CoRGRAIRITI 1418T ESURSALETI i TS IGRIRE-WgE As¥RS Mitk7BIOH @niVibe
ROA8LY : 090.108 T ninopyrazole was
R T e Jneral Mok et e e At solven
undEOHE @l Massrécalfuttiiold 17 dkifonnd)dMiah sUTH &G Solbaess
.. 100% (5 min method) N- I' 5-
%1l 6_Methyl-pyridin-311-pyrazol-3-yli-4-piperidi27-1 bulyrainide
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 o-
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.

C12H23NO2

'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 (5H, m); 2.52-2.59 (1H,
m); 2.68-2.73 (1H, m); 4.02 (2H, q, ]=7.2 Hz).

b) 4-(2-Methyl-piperidin-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 4.1 g of the title compound (99% Yield).




Prepared following the general synthetic method for the one-pot synthesis
of co-amino-alkanoic acid (1H-pyrazol-3-y1-5-aryl)-amides to afford 19 mg
(6% vyield) of titte compound as its formate salt after preparative HPLC
Wwourifigrasisee C 181-i25N5 0 Mass (calculated) [327]; (fourra)rjid2ded/dodose
=328 LC Rt = 0,33; 100% (10 min &thod) 'H-NMR (400 MHz,
Me01-1-d4): 1.40-1.90 (6H, m); 2.30-2.54(5H, in); 3,05-3,09 (4H, in);
3.20B 0H (PMO™); 6.72 (1H, s, broad); 7,30 (1H; d = 8.0 Hz); 7.92-7.94

(1H, i 1§I%E H, s, far );.8.67 (11;1, s). Example 15 N-[5-
(5-Ivlle'hy -pri%ﬂzﬁgﬁ%—:ﬂ%?- 3 ip%rtyaé‘-ﬁ g{ﬂ)bﬁn}é}r&i’éé%}gn); 1.40-1.49
(PG s 35yL b rOXOrBIORIO BAMIE: 5.2 399 QXORIORIORILIA WAS,

synthesised following the general method for 3- ox.opropionitriles (route

mAB. EDRIGBI2TMmsI 6aIAtEd),[4602 K9 and) PVimif] =161 LC Rt = 0.63,

100% 1@ 4@2)%1 ethod), IH-NIVIR (400 MHz; MeOH-d4): 2.55
(3H,%s5° %" ”gﬁ%”gj? FHB VO8N 3-8.16 (1H, in); 8.94-8.95 (1H,

™). ) 9= Ao eRMLRIOIN, 3 B0 Hipviagdvian. 17e The

amino.pyrazole 'was synthesised following the general method described

WO PBO8HI8IE2IRGT / 1t 82068/0Re080M0% N radteghieGRHEQMLMags:

(calculated) [174]; (found) [M+1=175 LC Rt = 0.23, 100% (5 min method)
O-@IRIDGBSEEE M SYRISidifo8L§1)-¢ P-pydiks1-3 Bjation-p ipferi dia- 1ex8ess

2-HERmLE o iaibrepared.folowing the general synthetic method for the
M, e P P AT AR e o

gi{dM-pyazahs-yaiboanst anridss (g afforeb25wanohiheditle GompouRdsas
its formate salt (7.4% yield) after preparative HPLC purification.

Wighi Suiy prudictéigRulated) [327]; (found) [MW] =328 LC Rt = 0.33,
1000@1(1;182 method) 11-I-NIVIR (400 MHz, MeOH-d4):
1.52-1. H, rn, broad); 1.72-1,84 (4H, it, broad); 1.98-2.06 (2H, in);

2.451@H0MR AR5 (G011 513, 9431 10 (A1, 1)63207)3 241 (g,
broad); 6.74 (1H, s, broad); 7.88 (1H, s); 7.28 (1H, s); 8.37 (11-L S,

mYokate)) B GHsyn); Rdmpld (B, m); 2.78-2.81 (1H, m); 3.17-3.21 (2H, m);
4.1 ~g_@ce%l_—]};qzzi]lc%}alzepan-l-yl)-N-[5-(6-methoxy-naphthalen-Z-yl)-lHpyra

zo(éL S/f]- TJtyraln de a) 6-Alethoxy-naph alene-2-carboxylic acid methyl

este) 4-(Jam:eolion olibrmeihexysraRhtialene-2-carboxylic acid (1.01
g, 5 mmol) in methanol (10 mL), a catalytic amount of sulphuric acid was

addddreTeadivture avaditratede aeeheti89 Ctéor Bchogaseralpon reattion for

o B Rl SR SR R o s Coad
crtioraadch s 4Mmyistaldde OIMALBHe compound (49% Yield).

COH17NO2

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 (ZH, 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
o-aminoester synthesis (route Cl1). After filtration of the excess (S)-2-

methylpiperidine, the organic phase was concentrated under reduced pressure to give




Ci3H1203 Mass (calculated) [216]; (found) [M+H] =217 LC Rt = 2,43,
100% (5 min method) WO 2008/087529PCT/IB2008/000090 110 13)
3-(6-1vlethoxy-n aph thalen- 2-y1)- 3-oxo -pr opi 0 17 itrile Toa
WQAH#8%BP 6-methoxy-naphthalene-2-carboxylic acid meth§FEE2a8AW%Y,
4.7 mmol) in dry toluene (8 mL), NZH (0,55 mg, 9.4 mmol) were added
the?Rq the R(tuare was he%eéli ﬂat 90C. Ta the hot solution, acetonitrile (1.2
ML) Was addad arspitse’ & reAL BN fra¥ahancHeatdke faptastspurd thowet
further prediekrecipitated from the reaction mixture as its sodium salt,
The reaction was allowed to cool down to room temperature and the solid
fornte@ MRN8t filtered and washed with ether, then it was dissolved in
ion was acidified with Hel 2N to pH 3, upon which

t h lut,
ng%;?}@f%%ﬁ @%i”%rtfé CoRPodnirfasBrstifd. HilfdHion)of the B8R 1H,
) fromuth lgtios 1, of{i ind (100% of
o H B e A R 2320 (e

2.68-23290%1(5; mhidlnekhagep 3 mlz;pxy-naph,t hale 2-yl)- | IT-pyrazo 1-
3-ylam ne To a solution of

3-(Baiétilesy MR iHr drerising 1 w8-dueieopsishitrile (1.1 g, 4.8 mmolL) in
ab te 1Q.inL) razine monphydrate (0.96 mL, 19.2 nunol) was
adzg%éarﬁgﬁ%ée%&é%trﬁ%ggl cate Oéf&%%uiofo B wEcitle PadsEE for

o-amixbaredvamaiiveddaeonh 10 FeaptaroResatygang.the solvent gt% sure

evaporated under reduced. pressure. The crude was treated with ether
affoydedlidreatithaisiel DmBng Bd&cBivkidund (83% of yield), CH.HisN30
Maﬁ?@ I I@ d) [239]; (found) [1\4+H+] =240 LC Rt = 1.49, 90% (5 min
met m%ﬂ 0%54, 4-4cetyl-Ey, ill azepan- Ithoxy-naphthal e 77-2 pyraz o 3
-y1'BLIyKaRnidenso-dBpllowingsthe general msthod dor she synthesisof
ie-bromo-allg?oie ac?d (111%1-pﬁﬁ%-§ﬁ5-§gﬂ§éﬁiég¥’;ﬂd tlﬁé% 1.70
(4Hg aierkf fréthd 3dr mis gyafirbais (BHWO; 2.80-2.89 (2H, m); 2.95-3.00 (1H,
Qpﬁ@?g@ﬁ%TllBZOOS/OOOOQO 11 ai-amino-alkanoic acid
1H-pyrazol-3-y1-5-aryl)-amides, purification by preparative HPLC
afforden)-2Suag 8% yisld ATt sompoypgd;as its formate salt.
C25E1:31N5 03 Mass (calculated) [449]; (found) [M-IE7] =450 LC Rt =
1,99, 4-06% 396erir-metiadid)n-1-v))-burdiie i ERAQ0 M HZ, MeOH-d4):
1.88; 4H., it); 2.06 (3H, s); 2,48-2.52 (2H, in); 2.94-3.02 (2H, m.);
3.0 -gﬁé‘?ﬂﬁ?“ﬁ?ﬁ‘;‘ﬁ%‘-@5%7?2‘19&‘,%5?3?6 1382 §2H mmel3. 321 (34d) syas
dissb1v& 682 lddnend (A OMT I oah8ab: »M)z £.62- 7.78 (3H,
m); 7.98-8.02 (‘iﬁh,%ﬁ%‘ﬁé&%ﬁ%ﬁag#g?éé%%%'%gf})%é_sx,rggiiég_ 9
was gidnsinthtigiclabidmoby(@:Ato (0-pherly1)-4 hipyia200- 3oy kv Mg @hnd the
heny1)-3-oxo-proprionitrile The product was prepared

-(3-Fluoro-
reacé@%&?&ﬁﬁr%&ﬁ% itestib SrdsemeFRErBu, Was alkoedo ool to room
e -3sflu o¥8 1N )] y toluene (25 mL) under N2,
e R ot M NAN SRS HE fsnyres

concgdtietdd under reduced pressure to give 1.5 g of the title compound (yield 99%)

m);

which was used in the next step without further purification.

CI1H2INO2

IH-NMR (dmso-d6): 0.95 (3H, d, J=6.0 Hz); 1.15 (34, 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).




The mixture was heated at 90C and then dry CH3CN was added dropwise
(4.45 triL, 85.2 mmol). The reaction was heated for 18 hours and the
product precipitated from the reaction mixture as its sodium salt. The
WOR0810%7328s allowed to cool down to room temperature eI /iBROSKINIE090
formed was filtered, then redissolvéd in water, and the solution was
acidified with 2N HC1 to pH 5-6, upon which precipitation was observed.
Filtr&lién GV ReMasin frormolid ad udddsisolawoidafforded 2.12 g of the title

co nd (72% yield) which was used_.directly in the following stem b)
5-P-F #or%r-% %e‘:rﬁA‘f“iilee AXO-FGEAHme o f%‘e p%’&tﬁi/tv\ﬁé%cﬁiiéffaré%r
o-aadoaing i9@h@3®“tmg'@§t'%ﬁﬁ6%¥&ﬁ8f Mt@l‘sgﬁlﬂgPQe%fuced pressure
3-(3-fluoro-phenyl)-3-oxo-propionitrile (1.92 g; 11.77 mmoL) in abso’iute
aff (3% sraf) the dide reenpromdHBEPALY (D85 inlhylidotRl oridoshias added
and g{ﬁ%@n was heated at reflux for 2 his, The reaction mixture was
allowéd to'codl to WO 2008/087529PCT/1132008/000090 112 room
temfzgrRiue anekBgcsolvent wag evanarted undes fequeed pressuyre. .
The crude was treated with ether and fﬁteréd’to gi'\;[e 1. ](.f ?g%?t?i?eaﬁ m);
1.8ohiouidt . wae Betbieréd (BRYmYjell}.1COHBRING Mpss (altolated), m).

7]; nd) [M+1-1+] -190 LC Rt = 1.13, 69% (5 min method)
29%1&%#1-- |E- eéa’h JeGBT: (-7 bR Shnga)-1 P28y e Bdo brasyijl 2.2
(119141, The product was prepared according to the general synthetic

method for the one-pot synthesis of co-amino-alkanoic acid
(1HpYfeol-3-¢5diyiy-dmigdeshimsetuiion of 5-bromovaleryl chloride
(0.125 mL, 0.94 mmol) in dry DMA (1 mL) was cooled to -10C (ice/water
batt® G192 BRI B HER P2 H-pyrazol-3- ylamine (177 ma, 0.94
mmel il rine {0.324 mL, 1.88 mmol) in dry DMA (1
e e it OO b ¢
mupihedidinel(D 282 rhkat2d35t MUK afed NS (ks ML 0 RAMEAONMWEEE was
%gdgd The reaction mixture was heated at 60C, until EC-MS analysis
trang{eRisely in Blche BtliRlr <istibrtg ropative randditiss lepomddricie dhesd

preE?&l%t' B Was ﬁggigqg he.s lvent w S Jemoved u glg/% r dg ed pressure
and thkqé residue was |:ss)oi\%/e03‘t|£rll1 aéwf&%éi%a*ﬂ vsla?zﬁegxﬁmﬂ ggpethyl-
butialRbdsddutionc Ehentirganic phase was concentrated under reduced

pressure and the crude product was purified by Si, column (gradient from
10098 BREW £ DOMN1-13Me0H 2N solution 8:2) followed by preparative

HPLE fragtians taining the fi oqugt were callected to afford
15 o A Gy S A B T LTSSl ags2 236 (
H, toalcakated) [344] dipursd) @l H; k- 31723456).C Rt = 1.64, 100% (10 min

method) 11-1-NMR (400 MHz, dmso-d6): 1,37-1,58 (10H, in); 2.27-2.31

(21%) fnPrane 2068108T520PCais2008/000090 113 2,35-2.44 (6H, m);

6.8 i,,S); 7. 1H, t,.J=8.6 Hz); 7,45 (1H, m), 7.53-7.55 (2H, m.); 8.21

iR B s A T (S IEm o pemsolel i
in CBHONrdiIn. riEY bnvhsldoPh@ g0 l03cy LReee 13 i 3sRyriginns-yhRIgriopitrile

The p:%ductkgvas prepared accgd%%@leﬁgg%cg%? g%%é%@ﬁ alnog agl ¢
resudbigiopisfusey {R2edmbly whisdricptiniciacitbmethoasterinedns [edMenGas
evarggpa L 1En)dutrlg§er N2, l}%l-ll (50-60% dispersion in mineral oil, 1.75 g, 44

mlnoév?/asceréfﬁfé’g $G1Ved nEHitapedwies ehreighat o adbtien
The b bl ' <03 mmol). The reaction was

e o 18 e Sy MOt b S A re
gaveaé-thersod?iumtizalt-.bﬁbeiceaawmW@B&tkz\medmel@@i@I(d‘gvgn}IQIEDS)D%)o

ten{}sq%ra ure ;:)md the solid formed was filtered, then it was dissolved in

HHPIRE solution was acidified with 6N HC1 solution to pH 5-6 and

a
thepr t cted. wit 4he f th € ase wa
SN SO 8 A etk ot i A eH s B B e 2

product. The organic phases were combined, dried and evaporated.
The product, was used directly in the following step. Yield of crude
product: 58% b) 5-Pyridin-4-y1-11-1-pyrazol-3-ylamine The product
was prepared according to a modification of route A2. To a solution of
3-0x0-3-pyridin-4-yl-propionitrile (1,86 g, 12.74 rimnolL) in absolute EtOH
(35 mL) hydrazine monohydrate (0.74 mL, 15.29 mmol) was added and

the reactinn wac heated at refliiv faor 2 hoitire The reaction mivtiire wac




Mass (calculated) [160]; (found) [M+H =161 WO
2008/087529PCT/1B2008/000090 114 LC Rt = 0.23, 100% (5 mm
method) 1H-NMR (400 MHz, dmso-d6): 5.02 (2H, s); 5.85 (IH, s);
W0 5D§9%1529 Hz); 8.50 (2H, d, J=6 Hz); 11.93 (IH, s). c)  PCT/IB2008/000090
5-Atzepan-1-y1-pentanoic acid (5-pifridin-4-y1-1H-pyrazol-3-y1)-amide
roduct was prepared according to the general synthetic method for

Th
2k : népot ks RSP 4Mine-alkanoic acid

(1H-pysazgls3syl-o-aryl-am des. A solution of 5-bromovaleryl chloride
(0.125 r%%g !(7)%97)4}4?(%{6%5%? 8r31/d ’gli/l‘AE(f[? Fi’lf)avcx'/ s cooled to -10C (ice/water

bath} wraeledii(55 Bmoﬁsﬂm&rﬂwa@m@@ab@axl@tmmﬁe(@n@iga DB 0.2
mmol) and diisopropylethylarnine (0.324 mL, 1.88 mmol) in dry DMA (1
methybaveritdaed. mpdybastisn aszle?2stiminep ibribsat QEdametthien reaction
-azepane0.265 mL, 2.35 mmol) apd Nall (0,94 mmol, 1 eq) were added.
=uff AR Tra it MRl 08, oS th s srowtre
redi@ﬁtphﬁ‘@@@é“@rﬁoﬂﬂf:mﬂnt %ﬁ%ﬂ%?f%ﬁn%@’@&@ Hﬁ%ﬁ%h ter as a

reaction was cooled down and the solvent was removed under reduce
thigkeaiuiheTtrede sithde waselidgolvd dNitDIIMER (BLOBNnYashRINGDH aq
Sol%%turl d ZZCOB a%gutio The organic phase was concentrated under
feduced pre PR éﬁﬁo@%ﬁh&&‘%%ﬁ?ﬁ%fﬁy Hdpwsiumn
(gradieat feimn2a04 =N X olution 8;2); the
fractions conta%?gg@r%%?ﬁg%gr%%ed n%%%%%g%é%ée#?ggﬁaég%_aé%ecgfced
Projiait) (CIOMAVAIGE Mgssi¢caibuiate)[ 8 HdfaunQibhiwl s24R4 & Rich
Ho‘ég 100% (10 min method) 1H-NMR (400 MHz, dniso-d6).
PH g SR04 WYt E B B vas 7agsled tto) Peeeipitatealoe s after1filtradion. 3he
sol(2ks Bhs7 )inl- J=4.8 Hz): 8.59 (2H, d, J=4 Hz); 9.14
(1H, g%‘ioe%g (1%?55)?712%% EEH%‘%?S&‘%K%%% eg-g&-ﬂ%té"‘r'y??%n?f Xpogn
tengeraviceatiddts{thaxyernemyds) 1d- glyeazohdryil damideTHe BERIHCELYAS:
repared according to the general synthetic method for the WO
yelsy, §}g§7§§§P¥ﬂ*f?ﬁ%%608/000090 115 one-pot synthesis of
co-gyinpyRikanoic acid (1H-pyrazol-3-y1-5-aryl)-amide5, A solution of
5-bromohexanoyi chloride (0.144 mL, 0.94 rnrnol) in dry DMA (1 InL) was
cooldsto(eARA ice) Weste]; hash e i3 200.
5-(4-methoxy-J)he;ny1 -1H-pyrazol-3- ylamine (178 mg, 0.94 mmol) and
diisoor&syithyinimd to G2nimmethgd mmol) were added in dry DMA (1

ml).ayy reaction.w. ft.stirrin at0 hen ,
1-[1E]é“iy}géﬁ???ci’ﬁﬁefh%?%?%‘?d@l%-ﬁ%?#&%ﬂ% Rt Bd2FnmoY,
1.81-eqFWEde addgdi.57 (Thengacsqn mixtytey was,heated at 60C until

LC-MS. analysis showed complete conversion of the bromo-intermediate,
at whidr pdivitatreiidaetion hasiesieid down and the solvent was removed
undgr uced pre .~The resjdue was dissolved in DCM (2 raL) and
Waﬁg%f%&llﬂ‘el ai?u%%?é?il%mg éoqjuetﬁgn‘f"as dﬁﬁ?é"’(?ﬂg‘éﬁ@?ﬁi’ﬁ@ WAE). 4-
Brogengenyaiachuidrr Jadusedaressiig and balfaf the cpu rified
by Si02 columr??gradient fror:ﬁ 100%@DC ’ Bt? [ID}%EI\EIQNH%%?AE@HS%%GJ and
the epgtion gipyedraersfiictidos TontainiRgithe ditte chempduwnd marefcaliastess
ami&%S {nrgé C33H33N303 Mass (calculated) [427]; (found) [M+Hi] LC Rt =
o1, ‘G696 CLB MR 8HSdy Pyrrolidip-2-mthel (oM g danedarbisyier as a
thick-34- 1729 Riheiod 3644 i 343 4P 2 im 65176 {2H,
) 1. 94-1.96 GH. ). %5%92(%%;%1,&% ; ez&ég-%ﬁﬂliez e ';8%15’%?’?%4“1
solu@ed, thy; 21607262 bids m)d@i 3B 1#é (BdctlommkiBed a{ 360816 7% (Aduds.
f S), 6.?8 (2H, d, 3-8.8 Hz); 7.61 (2H, d, 3=8.8); 10.32 (1H, s) Example 20
ALY GBOUPRASHRSE IS RBRAT S HU PRiF OIS -YPa PrpRethyted-pinestittivs brybsure

to remove the organic solvent and the water. HCl 6N was added to reach pH 4.5;




butyramide a) 4-13rorno-2-methyl-butyric acid methyl ester
4-Bromo-2-methyl-butyric acid (2.16 g, 1 eq, prepared according to the
procedure described in J.An2,Chem.Soc, 1990, 112, 2755) was dissolved
Wih24808152%V0 2008/087529PCT/1B2008/000090 116 (1Crenviyasd@deny
drops of cone, H2804 were added.7The reaction was stirred at reflux for
16 hours. After reaction completion, as monitored by LC-MS, MeOH was
subseABVAE RIS reefuedds drespircpitts OlpGesidine iasdiuted wilhanatess
evéh»e gtH a(%jus&ed 9 with %ﬁ%% NaOH, and the product was extracted with
50 & SERHCS GG e Bl PNR S B G RtRt e iR GRS sRigRifisation) to
giabiainadiana taleuress9lithag & é%vy'&'fj{féé%[ luenremoval,
C6H112,r02 NMR (400 MHz, CDC13); 1.19 (3H, d}’ 1.94-1,89'(2H, m);
2.29°2@BLANDM); 3.43-3.40 (1H, in); 3.69 (3H, s). b)
2-.A lethy1-4-pjperidin-l-yl-butyric acid. HC1
Met yafs4(1%8118mg“’2hrﬁlm§/1gﬁmé [%T&I(]l.?©7&,- 1 eq) was dissolved in
tO|U§@E}T§§de)rﬁlﬁllg ﬁ@?;?ﬁ?ﬁ Qreﬂ?oﬁ': L. 3 eq) was added; the reaction
was stirred for 3 hours. After reaction completion, as monitored by LC-MS,
toluéHeNV4B (G2 Busdentetidces] s (egSUHE; 3085 the, oure QstenWAS).

5 9%izsol edin 10M NaOH (14 mL, 1.1 eq) and MeOH (2 nalL) The reaction
2 RERsttad SerdirmeSHoukst Gite By dfolydis was complete, the

reagfi N yyas,congentraleg under re uced pressure and the pH adjusted to
4 with 6 1-IJE:1. EtOH was added {0 elp precipitation of NaC1, The
.h?gy DoY) 94‘,;2?’ %fmp'hl il o

orgatimphasghoiasefiiered ABMRION] -1 Tef0Ved HOder JLIUCEELRIRSSYLE )
The resulting oil was treated with 2M HC1 in Et20 to obtain '
and) d50Ee AT AR HSHA RO S Asidyriethididstert®, 866q, 68%lyiell) whiisNOA
and 55 A ARAL OGS (U0l HERE0 3T S RROZ % 6,
ex e Abnije-Atedumsydohenylie2ddd DiazaBey L2 RIGHyL Apinsacing -
butyramicie 2-Methy1-4- iperi 1n-1-y1-butyric acid. ILICI (0.45 g, 1.2
wag Gingdsrdtis PR E imt) 2mi0Ee Ol (Al handi¢thylaNwOH (0, 26lmibn Y23
) - 1.1, -carbonyldiimidazole (0.303 g, 1.1 eq) was added in
o R e R B EE S8 ndr e rebobloncodrers
roowasafisiach & A0 MhIRMMIREFAIESHE ROYIS: reduced pressure to remove the
5-(4-Methoxy-phenyl)-21-1-pyrazol-3- ylamine (0.325 g, 1 eq) was then
orzapdeql Rt a9 thactiser stredhatroond detiperatiroHot; farthequkGthoBISH

[ reaction ¢ tiQn, nitgred by LC-MS, the solvent was
v e TR o sl e by
re€alNAN GyAMaioeranhy (Flash-2) & 3GNME R %ty GHBGN:
p.eNH37.Y.IeOH 9:1?%0 gi\K/e theéﬁtle c%%&%ﬁg%%%m%g@u%@%g ol (%6%8
oil 0.9 BFislch66”©soHssN402 Mass (calculated) [356.48]; (found)

[NHslid= §f5 LC Rt=1.67, 97% (10 min method) ~ NMR (400 MHz,
dms6-d6); 1.18 (3H, d); 1.354,31 (2H, m); 1.46-1.41 (4H, m); 1.77-1,72

(115MMR. -3 BR7 A3 (4R AD; 2,61-2,58 (2H, m);3,76
(311, s))%?‘?%éﬂz%&éé‘)?égg?%ﬂu}g 3726(?85( 214“,}?)’;31%%% %i%’s%ﬁl%;% pqlg"
2H)22.28 (m, 2H); 2.23 (m, 2H); 1.96 (m, 2H); 1.79 (m, 2H).
N-R1-(4-Alethory-phenyl)-1H-imidazol-2-y11-4-piperidin-l-yi-butyramicie
To%]%%@ﬁéﬁtgfbﬁ%a%’b’fﬁ%ﬁﬂiﬁ-l-yl-butyric acid (200 mg, 1,17 mmol, 1.0
GQ)anpng?mm%Uﬂ%%,ﬂ% r;gg;)? MIZ\‘I)'Z-(e:arret}onyldinnidazole (179.9 mg, 1,11
mmol, 0.95 eq) was added and the mixture was stirred at room
terffperatingifordt hauslidiibqenplate activation, of she BmipRRGI3H .1 ),
dissolution of the suspension. 4-(4-
ethy) SeRERG IHEAHS - (3-Lirilia28- p0hmine ¢alepaseaidedontingtorthetion
; ! orted in, -JOC 1994, 59, 24, 7299; 110,5 g, 0.58 mmol, 0.50
e S Retat) R ALSUShE SR o1 & Ay RSO oPh Ao oo
~ conversion was monitored by LC-MS. Another aliquote of activated acid
(4-piperidin-1-yl-butyric acid, 200 mg and carbonyldihnidazole, 179.9 mg
in 2 rr.L of 1,2-dichloroethane) were added and the reaction stirred for
further two days at 50C.. The solvent was evaporated under reduced
pressure and the crude mixture purified by preparative HPLC to obtain a

9:1 mixture of the product and unreactecl
N(A-maeathovv.-nhenv1)-1H-oimidazol-2-vviamine The ecriide wace niirified hy




WO 2008/087529PCT/1B20081000090 118 compound as a white solid
C19H26N402 Mass (calculated) [3423; (found) [M-FH+] =343 LC Rt =
1.00 (and solvent front), 99% (10 min method) 'H-NNIR (400 MHz,
WORNBY51°304.36m); 1.43-1,49 (4H, m); 1.67- 1.75 (2H, RHT/EB3PSPYR0
(8H, in); 3.73 (3H, s, -OCH3); 6.87’%§H, d, J=8.8 Hz); 7,10 (1H, s); 7.60

.11, S, 11, s, NH).. 13C-NMR
et i MR S8k TSIO8I O A 38098 A 88 6The
fil{fhs WaCkbabeatded(Bhde e dtR dd Qreddt3B8 @9&%&8%&@%‘)&&%&% was

(10): 157.67 (10); 162.33 (20); 163.66 (10): 171.15 (1C, Example
us@inthg¢ agfiesthiyivBthoubfuttiRt dupfieaals3 -y1)-4 -pyrr oliciin- |
-yl-butyram icte -Methy1-3-oro-3-0-tolyl-prOpiOlirrlle The product was
p{ep}gré' %’Egg’i‘éﬁ’ﬁ' t‘gy éf@’é@r@?g(lg lﬁf‘&%ﬂiéﬁ@%r aminopyrazole synthesis
(rou he mixiL nethylds | i 0. namoal,.
1.0 E}?&O} Rl%lg 1li ug%?{ioo in%%%%%q%%rﬁoﬁg%g %%aog(rgnu%j %g]g%] H

10pealedHNBOE! artVihend phepinixitiile (a7 hehtcd4ad refRQl;f8r7 IQCHMES. The
added dropwise: the reaction was heated for 18 hours. The crude product

regpian FUXtve 8RS (SRt LoTir & 10 SR e dOTRATDICIPEAHYIR dpasTRSarpRIGHvith
| ' lficat] 04 g yield, 88%). Cl N
R R O e et

1H-NivIR (drriso-d6): 1.82 (3H, s); 2,2 S

HQL 31097 4214 1-dndrjorinkdthtethydder gellydd Hreiiniaz ohd %A RIGEINRS tredtbe
roduct wasdgrepared according to general procedure for aminopyrazole

widy B iand daresadinnrickleritte Witsduptosiaiaiedifes thitetaghodt (Che alurm
w3y Sioh om0 bl see HOLITe, o
prdsihid 1233164/ 0) 2P08(A8 1152 W g A0/ QARRABIid in 61% overall yield of
steps a) and b).

C8H1I5NO2

Mass (calculated) [157]; (found) [M-+H"] =158.

LC Rt = 0.21 min, 100% (5 min method)

'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,O. 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-yi-butvric acid

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




119 Mass (calculated) [187]; (found) [M-Hi =188. LC Rt = 1.33 min, 100%
(20 min method) 1H-N1V1R (dmso-d6): 1.68 (3H; s); 2.17 (3H,
S). 4,36 (2H, br s); 7.14 (1H,d, J=7.2 Hz); 7.20-7.26 (3121, m); 11.24 OH,
WRPWROARA21 1ethyl-5-0-tclyl-2H-pyrazo7-3-y9-4-pyilolid FTARZMPAMde
To a suspension of 4-pyrro|idin-1-y?—90utyric acid (118,0 mg, 0.8 nol, 1.5

in 1,2-dichlorgethane (3 mL), N,A"-carbonyldiimidazole (113.0 mg, 0.7
10@%@@ Daly vb%éaaa%a%nmﬁérﬁﬂméwg Slirfeliat fgri0 hours. The
redGIBRGEAHIR FRnd feHT.IIBGRNN AT RISV AMING (B4 2P B

1.0 eq) was added and the mixture was stirred at room’temperature tor
wiflurteVEL . Hoher eupitconipletendissedutiertdbthexstirpiension. acidified at 0°C

,4-Meth§10-5-o-tol 1-2H-pyrazol-3-ylamine (93.5 mg, 0,5 mmol, 1,0 eq) was
With{HCH ARG tRePRE cabh SASSirEd rerdes FRoursdiRess B s0XhGarsidugywas

treialil 1R8 $OBYELSI9RQf S e ring,nitrogen- acylated isomer to.the

retitle compound Wagh gﬁg&?ﬁﬁgﬁ%&ﬁ%@&b L%/%Pé}?l{ﬁg)\fvﬁ%hs% r\?e%“f Wj;%e

crumeuedrenddr vaduceepiessuefilfgcaudeapmatpHitigdthy 5idda0lummR;
to give 44.0 mg of the title compound (yield: 27%), C 1 9H26N40 Mass

reducod NEREYY §3280: ¢rsuAd) B\of+1hp) BBo Tompeir 2964 wbdeRtckid 56 TAM:;
% method 1H-NIVIR (CD30D): 1.83 (3H, s);

o 5?6{73-’2%.'(1%10 éﬁ?ﬁ)ﬁt}fg‘ib&ﬂ s); 2.62 (2H.t, J=7.2 Hz): 3.27-3.39 (61-1,m):
7,238 8b% in); 7.32-7.34 (21-1, rn). Example 23
Ar-p-(4-Cyclopropyimethary-.3-fizioro-ph
ny1)Mest tspieaitedp]1 135 plavofidl iVt T rdBgrarnide
3-Fluarg-4- oxy-b ic_acid methy| ester
3-Flg§rgfd:% r&%@r@%i@a%f& @eél 2.0 mmol) was dissolved
it:LIN{RGOIR (BRgaki @Fﬂl@ﬁ&@iwi@.%@mﬁ)ﬁz@ﬁ sfurig acid (i) wasy 3 og
added. The mixture was refluxed overnight, after when the solvént was

(4Fbva) driteBSitder modthidéd $PeSElme); \A8-3.91 (2H, m); 11.24 (1H, s)
20081087 29I;CT/ B2008/000090 120 the crude was dissolved DC1v1l
and (GEEHE R GEH AR KEHEERSS to basic pH. The organic phase was
driegangheyaR AL URHEIFRAVPLI PEESSHS: ﬁf]ﬂ-@&r&%%ﬁn‘é'gég%ﬁ%
without further purification (yield 85%), C8H7103 IH-NMR (dmso-d6): 3,78

N, N3tearbpny 007 Oz o-( In3) g7 B4 7641  24s BARE (hdtédreshiljure was stirred
4-Cyclapropylmethoxy-3-fhtoro-benzoic acid methyl ester

at g TP ‘Fro%-bé}?fa%c%axxrﬁ&ﬁw é&&%&?&\@%@@twﬁa%@@

disWaEiRSAyednt ageiongibht Mkl NRLQAS 2o82.mumol red) and; s.

ISK2C03 (1,66 g, 12.0 mm%JI, 2.0 eq)'\ﬁv%elreaagde% gdr th@'migt}jl?re%)vga}g%?rrsed
arybhetomtgmpezateé . 5y 2tholinyv{Btbhencihixtth ¢ yhloprepianess. 588l for
.4 mrnal, 0.9 eq) was added; and the mixture was refiuxed for 2 days.

furipRE 81V val RUh CEATHAR CARMET kI GE R Bletie, NaDHI6Y, Wabe
, i t i ried, 0,91 g of title product
e LT
conRe2+idiB1d0the less stabléd-iNddfer(dmnshed )1l P dhd 2 ainkEedved. 0s
(2H; mgz}; 1,22-1.26 (1H, m); 3.82 (3H, s); 3.99 (2H, d, J=6.8 Hz); 7,26
mopjtpred }\’]LQZ-M%) Pty ert Yo veshegyvith sat. Na;CO; solution, extracted
-(4-Cyalopr: thoxy-3-17.2.toro-aheny1)-3-axo-propionitriie The,.
andzlré %%v%%%%%%%%ﬁj cggsru ing toetﬁlélgeeﬁ)[eor%l Gﬁ?o‘g%%uee rremysm‘fhsed

froAnHOPWaZaha:SHBEE S Io0a iy 610 oRimethexye3:uoro-benz0i0

acid methyl ester (route Albis); 0.84 g of the title product was extracted

from-Watet tsdatrrsboaversariudisimiiend -Gl 8896) and used directly
for g)] %\’r—]ﬁ Jf}ﬁ%‘?ﬂ uoromethoxy-phenyl)-1H-imidazol-2-vl]-acetamide

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




C13H12ENOZ2 [ d) 5 -(4-Cyciapropylmethoxy-3-fittoro-phei
iti)-211-pyrazol-3-ye mine The product was prepared according to general
Wgrocedure for aminopyrazole synthesis (route A2). The crude product was

ﬁpﬁi’é’yﬁ"r?ough 8i02 column with gradient elution from 16694" %Wooowo
Acetate to EtOAz-MeOH 90:10, Thé5 itle product WO
/087329PCT/1B2008/000090 121 (576 65% yield) was obtained,
B R L (LA A TTB DT (IR | LR 1.0
eq P & Made89%e (:mim methad)ed atlﬂm&{&pﬁ&@ )fé}%gdgyg%gfg? Twas
in); 0,59-0.65 (2H, in); 1.22-1.31 (1H, m); 2.90-3.92 (2H, m); 7.02-7.20
rerpMedryngesaetued 2k saixee e 15s{ 4w yeho prophydth ethibxyaded, 7ilosred and
.0-pheny0-2H-pyrazql-3-y1,7 -4- pyrrolidin-l-yl-butyramide The product
O S AR B AUTIING (511 DAL HFE) R IR 5o 25 e
Cogbggﬁ@rmggg-;gg@r@gaQ(j{glgljlgo%-pyrazoI-3-y1-5-ary1)-amides via the
amino acid route, starting from
5-(4L3vEldprapyiaRethoxy-3-fluoro-pheny1)-2H-pyrazol-3- ylaraine (123.5
mg, 0,5 mmol, 1.0 eq), 130 mgqg of title compound were recovered as its
form%é\@/a[ﬁ Afts s ér%tﬂx?e(glllii_@?pafmc 48n(BeTom)iela§8-7.91 (2H, m);
1162 H?@)Mﬂz.*fs sb(lpg)lculated) [336]; (found) [._M+H-] =387. LC Rt =
2.01 min; 100% (10'min method)  111-NMR (dmso-d6 of HOOCH salt):
0.32DB6/ZHl i) 00:blrd: 5D K2l Y 2o 28-(1dhiin); 1.73-1.84 (5H,
m); 2.36 (2H, t, 1=7.2 Hz); 2,67-2,77 (6H, m), 3.92 (3H, d, 3=7.2 Hz); 6.79
(1H Nsj A4 it pogogaethoxy phenyly- LHinpidazob8-yibacetantideny 09,19 2.6

15 .19.49.( gExample i
R b o B (s o (g 20 dops
of sylifuiraniitieay Biddd. (FHRitkRiamenoxyrRReNYDr b-acetamiGi8ne mixture

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

wag Jrigdrdhe (eridun. yandiuBromis: TdetiboRSireativstep i Sy ek ioma,
thel l%ﬂic§’§rgy@>8!‘%%f9de\ M{Y‘i‘? dz% ;Er&%c%‘ﬁ{ﬁ%% % eat'}ig fjct%g%%m% to

nitrogen at room temperature for 4 days.
givwasswashae withceaigruiiteyedavebried, The WO

2008/087529PCT/1112008/000090 121 crude was crystallized from

methAABBIPYIVE 1.2 g of the title compound (yield: 53%). C 1

2HLLF IHNMR. (dmso-d6); 3,40 (3H, tor ). 7.10-7.47%4,
m): %@é““(@ﬁ%?%@s@%iﬁﬁz ??:g; 1@7‘3"(54 T2 H. 4y TEB B
7.67.0kblehoxy-phenyl)-1  N-[4-(4-Difluoromefnoxy-phenyl)- |
H-imidazol-2-y1]- ac etamide (1,2 g, 4.5 mmol, 1.0 eq) was dissolved in
watExgapdsll) and methanol (30 miL), and 30 drops of sulfuric acid were
addgd The \;?a tion was, refluxed for 2 days, then the mixture was dried;

RO ol A Pl i Bt Brw adiom e

the Tesidue

Dresse O iRl Som oo i baody o Bhiot o i
dissolved in DCE:DMF 4:1 (2.5 mL) and 5-bromovaleryl chloride (0.057 mL, 0.43
mmol) is added followed by disopropylethylamine (0.078 mL, 0.45 mmol). The
reaction is stirred under N2 at 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,COs5 (2X 20 mL) and sat.




1H-NMR (dmso-d6): 5,59 (2H, hr s); 6.98-7.35 (4H, in); 7.60-7.62 (2H, m).
c)
N44-(4-Diflu.orornethoxy-phenyl)-114-imidazol-2-3,1]-4-pyrrolidin-1-ylbutyr
WQMME87529To a suspension of 4-pyrrolidin-1-yi-butyric achs T8 RGDY
mmoi, 4,0 eq) in 1,2-c|ich|oraethan%l(3 mL), N,N1-carbonyldiimidazole
0Q mg,.1.8 mmol, 3.7 eq) and N,N-diisopropy| ethyl amine (87 tiL, 0.5
Na@nﬁ%?ﬁ% Bl VBT ARSI T ieRaUurs Was Qtirred at room
temperaiuie Jarch RayaHntlomteteacivationof he ATINSREF8 a6 o
dissolution of the suspension.
of th¢4itifheorponethexyopheteysk)t LM limidandl 25 %atalde (112.5 mg, 0.5
mmo], 1,0 eq) was added; the reaction was stirred for%dqe%(at room
nv

temﬁéﬁ‘f?ﬁ%, hifpss (9aithktet BV aPkdE b Eitdritlsion was not
CO”M——*’&U@’){‘@@}J‘H'MH{E&Q%&S'MS)- The solvent was evaporated

under reduced pressure and the crude mixture purified by preparative
HPMOVB G 8aHg dyrieddd a4 %0y 9f1the (i, camposmesas awhiterselid. +);
WO 2008/087529PCT/1B2008/000090 123 C181122N402F2 Mass
3.3 AR atd) 1864 B3 ot ) M- 7) =888, (RH12D=788 (BRdx: 8.26 GiH,
10 4myj thqd) 1H-NMR (dmso-d6): 1.74-1.84 (6H, m); 2.38
Hcgg%isgfﬁ%%@ﬁ; 0-2.79 (6H, m); 6.99-7.37 (4H, m); 7.71 (2H, d, 3=8.8
Hz) Ex&dalds, brs) Example 25
N-[5-(5-Chloro-2-methoxy-pheny1)-2H-pyrazol-3-y1]-4-cis-2,6-dimethylpip
eridtrityy5utyr eitbral (2 Bmitserigl-pipetdlin- 1y (4-patheio adidethy -
pWeSJ%[g- ; :I;cf)zzla eolution of cis-2,6-dimethylpiperidine (6.9 mL, 51.3 mmaol,
. ffcc)yir{tofuene (25 mL) ethyl 4-bromobutyrate (2.9 ralL, 20.5 mmol, 1
eq) svasoasisigerarbibe reagtionsmixideenwas seEhed fop 2 H3YS- TG mide
~mixture was allowed to cool down to room temperature and the white solid
(0. e sk it vamfikeiedisteland WadHEN itk pthretiulthi Sided Wasgdheninvith

.. HCLIN (8 rriL, 1 £q), then washed with EtOAc, trated with NaOH IN (16
' mal%fiﬁlc\ljeq Ozgr? 8£rgd&ed£\7\?ﬁ??§e}f PEe ’t%?e.%&ﬁ%ggtle"byrvodd& olJBHSey and
dii{3pPdpgieyintdrages) s usedos g pext ?PMQ@@&M&H%%&M;JMQ%C

| 3H25NO2 1H-NMR (CD30D): 0.99 (6H, d, 3=6.0 Hz);
at -1 ¥7Q o1 {BHrsm); 1.45-1.58 (5H, m); 2.20 (2H, t, Hz); 2.30-2.35 (2H, m);

2.53-2.57 (2H, m); 4,02 (2H,q, 3=.7,2 Hz), b )

+ ORBIRIST SRR e d) PUSHE SR LC% e pebigmistemoved
at feddsCadpnatvi-Rinerginbytbptyric acichathid 8RIGNLaSig ISt mAmPiLin,
water (5 mL) and MeOH (1mL), NaOH (266 mg, 6.7 ramol, 1.0 eq) was
wagltdeditneh tht arBQure a9 hdlateddasaeNaClo222 howE);Tthe seactionyer
o Jva then allowed to cool down to room temperature, the pH adjusted to 4

18 é%eéc?Whﬁﬁr 2N and the mixture was concentrated under reduced

Pressilffedk i IOSINSMAR I ithy 0, ' i
precipitatcgd wagy?i%?ead off V%%E§O%§8I%]687529%%%%%%%%3@?&61 Z £
of thvajpleratimpihesshiventuad€d redmeesl pressvigdfforded 950 mg of the

titte compound as a white solidﬁl% ield). CITH21NO2 1H-NMR
(COF0B3eN 58 Mass (gplcytated) 197&%@5 o) INMTH §B{416m.):

2.36:2 #0423, 10498 G Feip i 4)-
N-[5-(5-Ch|oro’-2-rnetr(?oxy-ghenyf)% H-pyrazol-3-y1]-4-((cis)-2,6-
dirnsIR-piperiibe. -wijsbutyyamite (31, Rrepaged fetlowings-theoeneral),
synthetic method for the one-pot synthesis of co-amino-alkanoic acid

1331 H2dyiaHomiy S3 aliAl. amide S0 Gisting flotl ¢othmprcialy ERilabte?.3 5

~1P-(5-Chloros2-methaxy;phenyl)-2H- ol:3- %n 11.8 0,5 ‘

(2Hgnl(r§)dl,“ 1%?qu ’arrl?g’ E%“é@rﬁ&%ﬁﬁ?ﬁgﬁd%% -@%ﬁé’ ic?d?%%@% #@7

(1H)-8 mowbi)b1ed)3 (11Ee/lowing the general procedure, 80 mg of title
compound were recovered as its formate salt after preparative HPLC

purification (40% yield). C211-129N402C1 Mass (calculated) [404];
(found) [M-H+] =405




LC Rt = 2.03 min, 100% (10 min method) 1H-NMR (dmso-d6 of
HCOOH salt): 1.12 (6H, d, J=6.4 Hz); 1,27-1.32 (3H, n-1); 1.57-1.59 (31-I,
nt); 1.68-1.74 (2H, in); 2.27-2.31 (2H, m); 2.72-2.82 (4H,m); 3.87 (3H, s);

WO YPYITRI a); 7.14 (1H, d, J-9.2 Hz 7.33-7.36 (1H, m); PCANE2R48/§00090
3=2.8 Hz); 8.26 (11-Es); 10.48 (11- 2 br s) Example 26

N- i5§4 Difiuorornethoxy-pheny1)-2H- pyrazol -3-y]]-4-((S')-2-methyipyrrolidi
icie et) 4-0'S)-2-lefethyl-pystoP-i-y1)-butyric acid ethyl

este t din dr chlorl mm
was%llgso 72? %t%ll’] e }(Qg)r‘%lfz and fag(%asg %gc}érf)onalfgj( ‘7‘” 81301-

3-12-6nwaol, 2.1 eq) was added. Ethyl 4- bromobutyrate (0.86 tri, 6.0 mmol"
1.0 eq) was added and the WO 2008/087529PCT/IB2008/000090 125
reacﬁéﬁmﬁ%lﬂféim%‘?ﬂ&mké@‘dﬂh dedrd2 Fh@?ﬁxfb@ﬁedi\ﬁégiaﬂ@\ﬁe@fdfédép

I temperature an nt was filtered. off
m%i/?tr?oemer’ al% l%f’rate?\?v%l%w Iﬁec?ent a%%ea?ﬁ]ersl ré 1am nﬁr s%Ur atfé] é’?\}éob
and. 29y B0f the tHE, compmﬂo(waiﬂa@%%)ewshxww%ﬂ prdhernext sigiin
without further purification. C111-121NO2 1H-NMR (dmso-d6):

mi@@!’ﬁ(&fﬂs éleﬁlﬁt’s@rngzl) hpu3ag <1°ﬁ(3mi thyrl 202 IR81(3 &t Tonm); thrBPetatve.

1. 90 2,00 ( -2. 23 H, ,25-2.31
haf?ﬁﬁl s nsie "%) mﬂeg é‘%w]f% ﬂeérg%( Tyt and
1ef@4s(@r%é-\f’ﬁﬂ®”rﬁ}ﬁ§0“ﬁh@nl )?-%ée@}l'% d@ﬁgrazma_l'(@ Predagtavas o was

prepared according to the general procedure for w- aminoacid synthesis
adfalimC e Briapoeatian loftwetengrdeo seducat press fve afiottedsD. hainf
’{I e title compound (76% yield) as its hydrochloride salt. C91-117NO2

B-RMR EirRosas b RRAE redtged Brostuse pspieriasiagsed 6 @l o this
wi Q3200 (G ga;y@aﬂcgfa%@%@% B A 2 A Hg%} \%eéq)[gsi%?ed with

(1H,m); 3,15-3.40 (1H, m); 3,69-3.75 (2H, m);
so(ﬂNﬁ@ﬁmdlemMmah)d)thq&ym@u piBI=yl/0] add (hd)r 2ggiathypH=11. All

pyriorrdin-]-y1)-blityran2ide Prepared foIIOW|n%the general synthetic
the (ERsierBRARGS SrrEcgErelrindard 6re 6 ARG alkhn séidesdvas purified by

silidd éhRMﬁ%%@éxgp}{} QI%X%)\%%'%GEM%E%EH”&% %ée“iate/metgagol 9:1 uE 60

Difluorornethoxy-pheny1)-2H-pyrazol-3-ylaminé (112.5 ma

etled) anthde({BS)Hade |- pyrgoldihd-yiile histyiperad ch 1pHlONY. 62 800,
1.5 eq). 120 mg of title compound were recovered as its formate salt after
1 rﬁ%paratlve HPLC purification (69% yield). C191-124N402F2 Mass

I ST S 0

1 30}11\312 (M0 WDIZ008/0875292C IHLERODS/000080, 126 m)sd. 65189
@9) 2.16-2.26 (21i, m.); 2.28-2,40 (2H, rn); 2.80-2.82 (1H, m);
2 @i% 1PHo); ﬁn%% (2 §)6 EO7m42 QL Hnynz 73672780 (B4, m); 8.18

R 8 2 B 0SB b A2
6.8 LBNiPEOing; W1-B oMOspropionttrle),

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-y1)-
pentanoic acid (S-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%)




In a flask, cyanoacetic acid (5.0 g, 58.8 mrnol, 1.2 eq) was dissolved in
acetic anhydride (50 mL) and heated at 50C. Indole (5.8 g, 50.0 mmoi, 1.0
eq) was added and the reaction was heated at 30C for 5 min. A white
wpraoRitatescrushed out of the solution; the reaction was asctg2toshddo
temperature and then filtered. The 8®lid obtained (620.0 mg, 85% yield)
was used for the next step without further purification. C 1 1HSN20
1H-NRagindo-d6): 4.48 (2H, s); 7.21-7,24 (2H, m); 7.48-7.50 (1
8.12-8,14 (1H, m); 3,37 (1H, d, 1=3.2 Hz); 12.17 (1H, s). b
5-0#—14%66%—@’&5’&2’@-%?5%7—131" A0 P64 shitltiotieghoxy-phenvy)-2H-
py;sﬁg;l,y:l3i_9g_ip;ﬁ§;el)-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) whsieddpdrandithe reaction was heated at reflux for 24 hours. The
reaction mixture was allowed to cool to room temperature; the solid was

filter@d SHAWLSREYANRIF EEI0/RrORRAbPErP BRAES DT Sard-Briddcitride
(vield 749%). Cl1HLC lated){198]: (f ly1+1-1+] 5199
B e A Bl Y ol o
DM A A2 ML, behs5edbléd Ho SY0POQiok/ Ak {@Hbath), under NAG Eothtipn; of: 59(4-
(1H, s); 7.69-7.90(1H, bs); 11.11-11,36 (1H, bs); 11.37-11.77 (lii, bs). -
m‘I@‘(ﬂ’-@ﬁ%Bl@W@f@iéﬂ%pg-yi@[ih-pﬁaeriélﬁrﬂl-)mlnﬁlrtyrbmi@ﬂ% wax

‘ // PCT/ 08/000090 127 oasu siqn of
odSRRROLSRETIEIOMONOSRIET | To SR v s
ovixZtlieiMoreataane (&1 b CALI-MS " takbo pyigimidazoteé r3 Qi g R,

mmol, 1.4 ec,) was added and the mixture was stirred at room

W isErAesd YordE isur 05-Foirter 138-9il)2 Moyselid | Buidbrpinei 9GO was
ﬁl@x%ﬂz.égdm v(lggﬁla’ei& ’gvgﬂ) Ig:t'»é’z_odmhleorﬁpgghangf (?'ngé)ﬂ\‘%vf?’egﬂ?jg%zg;gtc?gdé"(%

reaction was stirred at'roor er%lb’eraturegfor Z2'day
malewy GuRHIsteHgratoIn:of tha.aay! gsoupiian thewring nitiogep e thgssy,
_exocyclic nitrogen. The reaction then was allowed to cool down to room
yigsbhperature and the mixture was washed with saturated Na2CO3 and
evaporat 1 educed pressure; the crude was purified by preparative
HPLI&pto%?\Q/’lén:f%;é r%‘e (vield: 41%) of the title c_qmpound as formate salt.
C20;123N50; Masm{calawatadni 3534 Hqundh iy e 352 L6 R F 10
1.42 min, 95% (10 min method) 1H-N1VIR (dmso-d6 of HCOOH salt):
1.37LE 3G2RM7.rAY A Borirbagdieldm); 1.72-1.30 (2H, m); 2.30-2.34 (2H,
ni); 2.40:2. ,in); 6.78 (1 H, s); 7,08-7.17 (2H, in); 7.43 (1H, d, J=7.6
oy R T oo R T B (6 by B ey S 46
t); 6 Bl H39 13 b)) Sxamplg B8ud)- +-54 iiS0R, 7 Op R AR ~
nyllié%H-p)yrazollyg-y)liﬂ-plykgridin%-yl-bu(tyr igg a) 4?30’;%;?(})6xy§b(e1§2’§i)c’
1246id1Meshyl ester 3.0 g of 4-isopropoxy-benzoic acid (16.7 mmol, 1.0
eq) were ? solveﬂ in MeOH (20 mh)Lé) and a catalytic quantity of sulfuric
acidWhs dAdES HRE MbdIFeRis e SU A ACHBr B dayieHpe sdivant-
2H%§J%@%{?%{%d and the residue was dissolved in DCM and washed
with 10% NaOH. The organic phases were dried and evaporated to give
2.2 ofrtiflenyqtl9ct fyredt) ©7%)b:Crlolpthdd3ic acid [5{dHs@tdQ)-ghlyl)-
_{6H, e, 1=6.4 Hzg; 3.77 H, s); 4.67-4.70 (1H, m); 6.96-6.98 (2H, m);
2H7pgrazokd-plApige W6 BdosldivEedbestir 35omeion(obbmeslg) mmol)
h -RhRenyl)-3-0xo-proptolritril Tq.a solution of . | i
"‘“ﬁﬁg n@g |c§f())l>:g<1 - gﬁe%?oﬁxgﬁd Vr‘;:cle@[h%/ %s&)tg PilZ%Qeg{e_aLél%} 5 Ifrgr%%t)tﬁd;% %%)(anﬁiry\ 8

hototuene tomploteioeerdibioNak! H2d:62% 8ispersi) indninaiat thsliaffed
22.4 inmol, 2.0 eq) was added. The mixture was heated at 80C and then

Wit CRICN Radhaeb o arbpsiviceh( 28 nL TS O ganiohisi orgs Threratation
as heated for 18 hours, then was allowed to cog|.down to.r om )
B S BTt S P NS PIE DML S PAEBIAI

and 2.0 g of crude were obtained and it was used for cyclization without
further purification. CI1H1403




C) 5- (4-Isopropoxy-ph e nyl)-2H-pyrazol-3-ylamin e The product was
prepared from 3-(4-isopropoxy-Pheny1)-3-oxo-propionitrile according to
general procedure for aminopyrazole synthesis (route A2). The solvent
WO 28%e37id9ed under reduced pressure, water (10 inL) waB@d#eHW3 A Ethe
title product (1.0 g, 94% yield) wasgﬁrecipitated as a yellow solid and used

for the next step without further purification. C121-115N30 Mass
2) @utnpaneth parrpieufiam N 1o DEg-VieOkt 201196 Fiin tesosqmpaind

ethod). . 1H-NMR (dmsq-d6): 1.24 (6H, d, J=6,0 Hz); 4.57-4.69 (3H, hr
(3%ﬁ)?’é%vﬁaffﬁ?%g?fg%%“é@‘(‘“‘?,d?@s/f’éHz); 7.51 (2H, d, .1=8,8 Hz)

N15c(4Hspiopmeys Rbavil)aidy py13z0t3uyd) [ M-pipeselin- | -yi-bde
The product was prepared according to the general synthetic method for

the Smiesib B dOYMIA8-aikametbaid (11-1-pyrazol-311-5-ary1)-amides

via t ino,acid yoyte, starting.from.. ,

S0 AR ) SR e mb 284 Ny &
2.80). 4bhe grysle Produciwas puyifieskviasgrenarative MR @g thetilg product

(56,0 mg, 38% yield) was obtained as formate salt.. C21H3 ON402 Mass

(caléhisteeNqd@Pptotiolund) [M+111 =371, [M+2/2] =165. WO

2008/087529PCT/11.132008/000090 1)9 LC Rt = 1.91 mm, 96% (10 min

B AL B N B AT S 038 (5 0 58
| A3 e o A SRR 71177 (21-1, m); 2.29 (2H,

t, 3-7.2 Hz);’2.35 (2H, t, 3=7.2 Hz); 2.42-2.47 (4H, m); 4.60-4.66 (1 H, in);

6.71T( b, so)p6 ¢2H-(h-Bret8xiiz) e TyD8 I Ehiy thzd+8- Badu)e8(17 (4,160.8
s); 10.38 (1H, s). Example 29 N-[5- (1 -Ethyl4H-indol-3 -y1)-2H-pyrazol -3
mmpby Ay rSidin-FSARS ORISR -élr%éﬁ- e -E48 it 58
Mﬁ_lﬁﬂ?hé't%ﬁﬁ%hnamm Ysespensien i N aH dadie0aq dishess %ﬂama%{sh
oil, 548.0 mg, 11.4 mmol, 2.0 eq) in THF (20 mL), 1H-indole-3-carboxylic
chiacideni@hyh bseer § kring))5in daynlVidiheahifasnadnizd a3 mfies20/mie-40
.also ethyl iodide (507.0 4L, 6.3 mmol, 1.1. eq) was added. The reaction
MR H e 2ATPICTION T WrA @ HATAS&ovRis Eboldciiin Tor s ostivas

ioditd Mol aasadded cateiuly. AGOELINRS adfehRndlie dANEPNEIE .

was collected and concentrated, to give the crude compound that was

acqyliiiesbifipetighnSiG22aokim 6 X Bongh witha:gradiedtebpiopy feomn 1 1009% (10.96
cyclohexane to cyclohexane-EtOAc 80:20. The title product (860 mg, 74%
nly SR WERobBFhEY, reastipmmisire was allpwed avike @irdRd=dey: 18 8es (ke

soly e Yot 88 3 Sl B Tt 0 Bl e st

(5003n1} )addose@upiRR 14 (o0 doBium Tibe PéRsldQl VRS PIER etk RECREHNYas
‘to the general procedure for aminopyrazole synthesis (route Albis) from
stineegiiay ToPR- g ERPRELER {56 A enamiee fn ik Pegtaic(BBBI0VYRY s & Hrtolli ED

eq). 820.0 mg of the title product (yield 91%) were obtained sed. .,
o o T R Aoy e Y Y R 25 £ 9%
of'yl)'ZH'pWQZOa&Wﬁ@]HL%iaze;SEBelWQQU@SW%%B%@%@%O@%J&Q1-3-
general procedure for aminopyrazole synthesis (route A2) starting front
yD)Befttaptimyitie] abi aiioiok -Bap1 ySloxoepropivteitrile WO
2008/087529PCT/1112008/000090.130 (820 mg, 3.87 ramp!, 1.0 eq), The
SoOHEdv A BB UL intler T80 e p?é@a%t,ye%&%*&ﬁ%?@gfa&-ev@@k@-(*

mé‘c‘(ﬁ‘ﬁ!}@ﬂe‘ﬁ" f?—'ﬁ#%ﬂa@o@-‘%@kﬁp@ﬁa@ﬁﬁxﬁf@%‘% ﬁ@%%é@% iA0RRHRII chloride
C131-114N4 Mass (calculated) [226]; (found) [,d+H+] =227,

(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




LC Rt = 1.30 min, 69% (5 mm method) d)N- [5 -(1-Ethy1-1H-indol-3
-y1)-2H-pyrazol-3-y1]-4-pyrron-111- butyramide  The product was
prepared according to the general synthetic method for the synthesis of
W@ 288352 kanoic acid (1H-pyrazol-3-y1-5-aryl)-amides VETRR2RAAH0
acid route, starting from 5-(1-ethy1-8f1-I-indoI-3-y1)-2H-pyrazol-3-ylamine
0.5 mmol, 1,0 eq) and 4-p3{rro|idin-l-yl-butyric acid (118 mg,

99.0 mg .7
hYéF?%g.‘-ﬂFh%ﬁﬁ%eT BfudRABrotitf irse erifea R Prepatatve i picctomiile:
di odugt. ( ; 0. yigld) w taj f te.salt, .
n ({:%gf? gz7ﬁo?&§s§%§§§/léﬁ%ﬁ§65 S%%l? r%%@l%%fﬂ]i%%énﬁ%“ﬁet was
s1dly/BB coiite OQHM1( 16 theinaoethotiyerature dhid-ANdWER (drsoad ooiHERkure
salt): 1.38 (311, t, 3=7.2 Hz); 1.71-1.81 (6H, m); 2.34 (2H, t 3=7.2 Hz);
fop I3chougs; E(éﬂf?ﬁyétm@w%af%wsfzmrfy?w@ @risd &, 5 ve129- 22 (2H0I0f
tth fﬁrer:sjpc:demgé)x?n:cg 'sé 'ﬁ'z\?thtZ 561@51?1,(%%@ ;h§fd]1‘gc%%f1jaebga 2 MSA'B\/GKJ{-]L Mz
41814 pnid-Tyzioprepylmethoxy-phenyl)-21-1-pyrazol-3-y1]-4-pyperidin-I-v1-
butyramide a) 4-Cyclopropylmethaxy-bencoic acid methyl ester
4.-hy6l’rérf€§l'7‘l§éﬁ*2’€ﬂ€0élcid methyl ester (2.0 g, 13.1 mmol, 1.2 ea) was
dlssgl g(;(l aggtor)% %Cg()):l;p}:)deal 0.9779”1?.5 impel, 0.5 eq) and K2CO3

i ~Helnox opropancy . .
(3.0¢; rarno,}f. were added Ahd'the mixture was stirred at room

temperaluief0s 241 Breraenetiydlenaiorrapang (ikd 1613040, 3 mmeal.
.1.0 eq) was added, and. the WO 20081087529PCT/LB2008/000090 131
biygrahvashamised D o dayE) The sbivedtapasseoncentratschumde3 hr.

reduced pressure, NaQH 10% was added, and the, progduct yvas,extraqted
T R Pt hn 10 HRASG W AR Ol &P RS SHEr 6 onvBHure
wRVGRASHEH WiEerHeHUGRANY 93P UrSustBe fitle-prosduct{d.23d, YRld (9.
was recovered and used without further purification. C121-11403 Mass
wagatoutdtéel) [206] fopredp v whb+ibot20d  lyTiRtatich 38 awimd 86G¥% (Barmirand
g thod) 11;[1‘\1MR mso- @/): 033-0.34 (2H, in); 0.57-0.59 (2H,
rﬁ%‘ili?zi?’f%d‘ﬁ’ﬁ' k: (‘3‘13—?73) %3.89 (2H, d, 3=6.8 Hz); 7.02 (2H, d;
3:8-§'{b’lg)(4zn§é$l&%1jpﬂa;§»ﬁ8]@1!7.‘%)azo1-3-amz’ne _
5-(4-Cyclopropylwrhoxy-phenyl)-211-pyrazol-3-ylami7e The product
was preperediascof ding to the garenstpibosdorep frenitidbis) cftamo] was
4-cyclo ylmethoxy-benzoic acid methyl ester (1.17 g, 5.9 inmol, 1.0
het tﬁh@%&%%ﬁ@ gns\seé% ‘f&sc@%%%ﬂws&memm@ e sy
at e as{iered andodissaiver it ke Tha soluion was rReECIicd. 9.5t
4 and the solid formed was filtered; affording 1.2 g of
1531 fahey Elop remy nrethicoay:p Ineis e Bebxd pricpiontisilclthahwasas seth cieacHy

. for the next step, 5-(4- Cyclopropylmethoxy-phenyi)-2H -pyrazo 1-3 ,
dls?[&r’ﬁﬂ’i‘eﬂﬂlﬁgﬁ}’g AFEHEER ol GRS BEmERaI R Ei’eﬁfﬁ%ﬁﬂnwwa%wh

wUPIESIR (e A NG RGN Wee cangeRuated and the residue was
precipitated with water: 500 mg of the title product (37% yield) were

obtaimn; dneibviass wsea ditesily.éanthe et step: Gl eMNSAide ) N-
[5- (4-Cycl oglropylmethoxy-phenyl)-Z14-pyrazo|-3 -yl] -4-piperidin-1
-ylbdtyramig&tion TheQbrodudtitrasdrepameapdeddiomminpe tiegdperal and
4S¥pihst fqor the synthesis of ca- minlo-alka oic acid_ ..
e Y L B e e
cobH{4-1eydopropyimeitoxyaph eAM i@ teRY ek 3dpFHRe WQ minimum of 3
2008/087529PC171132008/000090 132 (152,9 mg, 0.7 mmol, 1.0 eq) and
hr gtnih8FdinThyl useiYiRsaswnies g, el mimal € 51e6). 1Trsion denpriotuct
pu%if'herd 1a pregarative HPLC; 72.0 m% of the title ro%;ct (28% E/ield)

wa. : :
E530 Sbtalfied S KT6MHArS SAtCH2H GRS Witk water. The phaduct v

isolated by filtration, washed with water, TBME and suction dried. The product-wet




Mass (calculated) [382]; (found) [M+HT] =383. LC Rt = 1,99 min, 100%
(20 min method) 1H-NivIR (thnso-d6 of HCOOH salt): 033-0.34 (2H,
in); 0.55-0.59 (2H, m); 1.19-1.25 (1H, m); 1.38-1.40 (2H, m); 1.49-1.54
WOAPPSARPSI970-1,77 (21-1, m); 2.28- 2,41 (8H, it); 3.84 (2HP@I/EE21489409
6.74 (1H, s); 6.97 (2H, d, 3=8,8 Hz?; .60 (2H, d, J=8.3 Hz); 8,19 (1H,%);
10,40 (1H,.s), Example 31 o .. .
calp X238 é{Hfi‘??i‘?Nff"s-sgi?a?fﬂ%}8%@Mgﬁ-%&%?ﬂfﬁi}}ﬁ%ﬁ)—%@ﬁ]?he yield
waRulyrarnide a) 4-Azepan-l-yl-blayric acid ethyl ester To a solution of
azepane (10.2 rriL, 102.0 mmol, 4.0 eq) in toluene (30 rni,), ethyl
4-broimidhiftyrate!(3, 8- thidze26:0 ylad-( 1-0f enptinag doael-d Atheadattion
mixture was refluxed for 10 hours. The mixture was allowed to cool to
YDrsBiEHiBerature and the solid present was filtered off and washed with
ethog NG AR RS ARG HIAIRIIIERIOR R USRI ONEMIE o
arninoester which was used in the nexi stem without further purification.
roéx 24 p2 3R dddnhzeaathobicbibetyriaaoits addEBepsodubt, Was reaction
prepared according to the general procedure for cu-aminoacid synthesis

migidiee V@) StEap otatibrilst parseantaT Riste preRsurEAHSded JiBegeds

the title.compound (80A yield) as.its hydrachloride salt, CIOH19NO2 Mass
Shea b s G e
froXRR0M) s a2 RBTRR /a2 CTHE 2008/ Q000R@He33with NaCl shd U ED;.

(drnso-d6 of HCI salt): 1.53-1,66 (4H, m); 1.77-1.91 (6H, m); 2.30 (2H, t,
Thy=splyany )y ook @d with KRB, 27380t the) salotim (wes ¢rteynied, and

-Diflu thoxy-benzoic aci thyl ester der N2 flow, 1 of
O DA R RGP ASIEF T AROICE S AR L8 g
etBARIURCHAERdifiOraassiate (10 i MEN vicldedWeara shesabeed imRME,

(25 mL) in a two neck round bottom flask; potassium carbonate (1.4 g,
overrld yinldoind Bedysirad fdeed. and the mixture was heated at 125C for 3.5
hour‘Z{,é“[he' t}nixture was then diluted with water and extracted with DCM,;
organi fﬂ‘fa’téé’é’%@?@ tried and evaporated, the crude was purified with Si

colugn _g(,qLug;;;;%yy@%,%ne/ﬁt?ﬁ)gﬁp@g,);gg,p,lgtain 0.77 g of product (yield
46%) which was used directly for the next step. COH8F203 d)
3-(4Digluoromethesiszhenyd)3-meathoropiduityle 1 H-prhe prdedetivas  is
prepared according tq the general procedure for aminopyrazole synthesis
COPRRIERY0 MBS rr%ﬂg’l, %@‘%%ﬁ?%ﬁdﬁﬁ{%} methSPo8RABR G IIne the
fom)%m% pSterApry&AlbLs). 818.5 mg of the title product (yield 90%) were
used directly for the following step. CIOH7F2NO2 ej
5-(4-DjfiZickermathidxypinkeaayt)-2H-pyrazol-3-ylamine The product was

prepared according to the general procedure for arninopyrazole synthesis
(routqéoﬁ?zﬁf’lfiﬁé?%ﬁ%@ﬁ%ﬁ%ebdﬁﬁeﬁwad&rﬁﬂd?%mﬁ Hih under

N ﬁ@&ﬁ?@%ﬁk‘éﬂ%'215:1,8595%%Qf%ﬁ@%&gg%ﬁ?ﬁ%%%ﬁgg%ﬁ ggg%ﬂﬁy added.

product (826 mg, 59% yie
Theaittatedpi2aleFaundyd dddladhlds2260; L8 Rbs il miop 0% GmL,
min method) H-Niva (cmso-d6); 4.82 (2H, br s), 5.71 (1H, s), 7.15 (2H,
30f mmed)q T reagtiop wag hyated £y L h g Beopratdy the madppi\pregiggated

fx‘cgz%Hfhgrl%laction 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
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f)4-Azepan-I-yl-N-E5-(4-diflucromethoxy-phenyl)-2H-Pyrazol-3-y11-
butyramide The product was prepared according to the general
WavhtkEsits¥hethod for the synthesis of op-amino-alkanoic EE1B2008/000090
(1H-pyrazol-3-y1-5-ary1)-amides vi&/the amino acid route, starting from
5-(4-difluoromethoxy-pheny1)-2H-Pyrazol-3-ylamilne (149.0 mg, 0.7
enpiEeio 10 Bep o BSiRpsr Hige cohpeufrathrerbwdBeniéred B ilsdlotadaréeld
Lep ive 1-IPLC purification (35% yield). 020H26F2N402
Wa&%@?ﬁ%@ﬁﬁz@% [392]; (found) fIM+1-11 =393, [M+2/2] =197. LC Rt =
2,264ming A0y kaLb laisy Aeskied) 11-1-NIVIR (dmso-d6 of HCOOH
salt): 1,51-1.60 (SH, m); 1.72-1.76 (2H, in); 2.31 (2H, t, 3=7,6 Hz); 2.56
(2H,To Ja=molwiion 206 ofdetonitis, A THY) n818a) (1, abpotue8-RI95I(3H; miL),

73-7:76 (213, in); 8, .Sk 10.50 (11-I,.hr s). Example 32 Trans
e flﬁlepré’ﬁ)(ré?n-yffy?r]}r%&P%)%l%gtﬁgpr%ﬁifrﬁeévgﬁbﬁgﬁﬁiaggiEﬁfg??%m%-&e-ated
at M@i%ﬁwh@ﬂ?ﬂ@ AxdtiBASmixture was allowed to cool to room temperature

()-2-piperidin4-ylmethyl-cycloproPanecal'boxylic acid ethyl ester

an@Hgeroly enitivies prrnetagafyirldo mrt et pyetomo Jarecaiboxyated{8s6l ged
. 1 .2 €q) and piperidine (1.5 g, 17.6 mmaq1l; 1.0 eq) were

n §|$%Qg%o$n88%%vf?%ﬁ£m§hﬁ@!§?hﬁ?ﬁé)%apé%m‘?éﬁlﬁéfacc&?é?%ted to
2iVOIIFRAWaS SRRIEhA WasapietZrdiuy Eﬂ%%mf&hx?_fﬁﬂ%@%gog%m

mmol, 1.5 eq) was added dropvvise. The mixture was stirred at room

Etteniperatarepior A6 2hmetBptiyetethatbvgaric phiftesl was iashe onvitheMapH
& and water to give 3,3 g of the title progl)ucté ield 89‘@. C121-121NO2
clufien iR fISA MR H RS i} 00 4R Wt/ H DENGM s e
-k . s ANk i2134-2.43 (5H, m); 0
e T e M 2By

acidiiihe prodegtenas prapanet 3¢onediog tpithe perremlprocsdnRioh.
WO 200R/087529PCT/IB2008/000090 135 co-aminoacid synthesis (route
C2) EvaBYigtoRfor WPV RIEN e @hkBiFpréddurdbind fifuratisplvith dry
dirbiai e iher AHSHed) 153 g.0f e, tille comp gk)%% ! :
I chlogidbrate slaltf,Q 0101%%171\1(%11 Sl\/Iass ?c@ﬁ:%ﬁjgt% P 1%%?(?(:%’65&"[%2&%1&
solzfi8d. ¢fC5RH B thOayHphEnNiF Mgthed) 1 H-NMRdipse-g6 of Hansall): and
.0.96-1.01 (1H, m), 1,06-1.11 %H, in), 1.27- 1.41 (1H, m), 1,62-1.85 (7H,
diisppropgletidaning (hi43mie-3 37 probnin foydaMAH(15sploves pddeBsve)
Trans =2-piperidin-|-yimethyseyc necarboxylic acid (5-p-toly1-
30 HARS QrtPiRgdidingyimethysey ( e
2H-pyrazo|-3-y1)-am1|de h%ﬂp%’dlg%ﬁgs%?gﬁarcggl géecz%arrcliir?gp tég%éeacmn
(acgenivrakayniheteanethaddordhaisynibesisf th-amibgoalkaoihatided by
%LH-pyrazol-3-y1-5-ary1)-amides‘via the amino acid route, starting from
addigpned idpiycavafl aple sl ibeyhikpijiapsicai tinfeneismonmddioion of
ragl,.1.0 eq), The crude product was purified with prep HPLC and Si02
e e TR TR G0 PR Gl et o
ten{éﬂgggdlzl%?\ﬁ%ﬁQ@dﬂ&i@@?@uﬁﬁﬂ&m&c@%é’éﬂgwaﬁtﬁ@iE‘ﬁ@ed reactivity
problems in subsequent steps. Washing with Et;0 (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




Mass (calculated) [338]; (found) [M+E"] =339, [M4:2/2]=170. LC Rt 1,71
min, 100% (10 min method) 11-I-NMR (drnso-d6): 0.62 (1H, hr Si;
0.94-0.97 (1H, m.); 1.27-1.37 (3H, m); 1.44-1.49 (4H, m); 1.65-1.68 (1H,
Wh30@/082913 (1H, m); 2.30-2.35m); 6.62 (1H, s); 7.24-7.2T8BRPANTISB
(1H, d, 7=6,0 Hz); 10.64 (11-Ls); 1285 (1H, s). Example 33 Trans
()-2-pLveridin-l-ylmethyl-cyclOprOpanecal'boxylic acid f5-(2-difluaro
g Meth&arepheiny Bise e iaz My (Farmde Hnd-miflisroivditfo Y- HeBzdidt

acid meth o

l.ester,. 2.0 g of 2-diflupromethoxy-benzoic.acid.(10.6. mmol, 1,0
o P Y L OU DY B0 b0B0b 1ottt aD
diisbpiwpy) evhgl antatalytimsauantty O hsublicRe ik wasaddediithe MM S, at

was heated at reflux overnight. The solvent was then evaporated and the -
SOrésituel WdssdiSeon aeriiDTromatlivastethwiibrsat ratedMSH GO soleet

A R PR A B
D @1@%26&&2%}15@ Wit %anmz@ng?ﬁjd 4)1,13 B3t 60 AN, (Q“:Lz?) %7’%

(1H, m). 3-(2-Dnquoromethoxy-pheny1)-3-oxo-propionitrile The
drisrbolvist Mas PreParadc elocotdingotathe Gendraudeosedure e thick oil were

i le synthesis front 1.5.¢ (7,4 mmol, 1.0 eq) of |
o GH) DR FE Sk iy BT R E e g iosh 1
11 ragushyasprsshditselly 196 Benexiter o GIQHIH3NG2 %Cc)f pure product

5-(2-Difluoromethoxy-phenyl)-211-pyraz0I-3-ylanslne he product
and/8s5prepéiess goeendindnto. genaral p pocethattofos nirnapmezdle byt hesig
route A2). The crude product was purified through Si02 column with

2 Yadicht CLHGSSBRAT POUOS RO ARG 1D AR A 0B nk Qg of 5-(4-
; 04 yiel ' 5 R.
A RS B LT g 0

anfidleréiEtbbshed) (Trod sundip 2% wirekrhyd-eyhlopnogianetab oxy i ¢k (s:
diﬂuoro niethoxy -pheny1)-2H-pyrazol-3-y1J-aml4e The product was
416re§)é%ﬁ@ccording to the general synthetic method for the synthesis of

et-a'ympﬁ'}%@%ﬁﬁyﬁigxz@m‘@?- Fig3nyL)amides viashe aming,

acid route, startin

1 K p-gppRBigirT-hryldaeipgeycdoptonanecarboxylic acid (99.1 mg, 0.6 mmol,
13 eq) and 5-&2-dif|u'oromethox -pheny1)-2H-pyraz01-3- ylamine (125.7
mg, & @ ratREI-Il & gz ameecriePprérARiE wekibulirétr ardogh-sSroz W

py‘?‘a(tjz%@g)-syﬁﬁgr%?cfe:-lﬁ%g Oggsqufol%%)oﬂ)sv?vas 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

et) S5-(4-acetyl-[1,4]diazepan-1-yl)-N-[5-(4-methoxy-phenyl)-1H-pyrazol-3-
yi]-pentanamide

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




column with gradient elution from 100% DCM to DCM-NI-13 in NfeOH 2 N
80;20, The title product (39.9 mg, 23% yield) was obtained.
C20H24F2N402 Mass (calculated) [390]; (found) [M+H+] =391, LC Rt =
W H88HA2200% (10 min method) _ 1H-NNIR (dmso-d6}0/83208800PH
in); 0,96-1,00 (1H, m); 1.21-1.69 (7l3?, hr m); 2,13 (1H, br s); 2.30-2.49

agg%{'%’t;ngfgdgggag%é%é?gﬁg% 1%53%%%%%%@%@?&% ' Z:gn lrlj) l ,dS —Jb?Z r'nzo !;Iaézx;tano ic
acM'E?:(ﬁ}:xgg\]l%'%p;hﬁﬂ%h@—'ﬂ'}mﬁ@?—@I—'ﬁ])ﬂ'li’c?é ety AR AN -biassium

-ylbutyramide The product was prepared according to the géneral
cagynthretiDrhehbgl, forite syilhasisefics-dmine-dlkanbikgcid426 mol), and
(11-1-pyrazoI6Hg1-5-ary1)-amides via the amino acid route, starting from

acefoneEhibt &pHenya 1V019-FRAS2 R0 G EPIBRO G BUEimoIng Iyt
" ol Al 004 |

o i R

(0166DYUerddAs Torondte salt) 18%6adidid)vialBi?RE TNRIMA s (palaulased) a

[346]; (found) [M-HI-141 =347, [M+2/2]:= 174. LC Rt = 1,84 mm, 100% (10

migHRetot) min., maintaioing Rhedierseas s in doorrgatpf126B03A, dhe

=6. : 1.47-1 H..m); -1.67.(4H, in); .1.74-1.79 (1l-l, ra);

s e PR b U OB e e 3pe
mitkhrd dyds FeBrddH2B 5104 (bHhor S deXaNMISBEC for a minimum of 16 h,
5-(4-Acetyl-[1,4]diazepan-1-y1)-2-methyl-pentanoic acid[5-(4-methoxy-
fogﬁ)é}qu)ygi_gejy yz@m.\yﬁ._a“hﬁdéaction progress was monitored by HPLC and

w5-/iicrg)iQq;ﬁ;%ﬁ-iiiceothoi(é{épheggl)-%@zole-i-cgrb,g yIi(% a&id t%ﬂtt I es’gcer,
a[Si-ter]t-sbuefy dicaf%nate‘f g,O mg, 2?%3?11rﬁol,“ °.00eq) iy DU lf‘grﬁﬁ \7\55%

(bMARLRPRBNSTERIPST FRRIE(SPAA0d B aslded to a vigorously stirred
mixture of 5-amino-3-(4-rnethoxy-phenyl)-pyrazole (500.0 mg, 2.7 rrimol,
1.0 ddie 1BNOD RN HHGIKOPP M Aduiéourysorutionimm e | D iin with
trimol, . The mixture was stirred at room temperature for 20 haurs,

oo R TR P o e e AR BRI Xk LS i ¢ Ao

e organicayer was collecte

of S0tidNeRv3pRiatAR;eL thR SAIVRRE JAVRIRCHILRRIOHHE Rikliet Ry Bidd,
column (elution DCM), to give the title product (720 mg, yield 94%).

filEI5 PrpeN 303 9/1bess tcsisuiate dp{2B 9] ntfouddE [ M- Fas=2ethe € tRics TviB

min, 100% (3 meth 'H-N chpso-d6): 1,58 (9H, s); 3,78 (3H,
woE 0 L L S gk Ly 8b Lo i AUA i 7 BBtgae o,
m&&H7ud 21 n 3R AN RIORN L) 2R ey itaIRRin acid Mty kESIRL was
NaH at 60% in mineral oil (1.63 g, 40.8 mrnol, 1.3 eq) was washed three
cotinse s atéththexanenznol spbsequently drisdl Afteraddifiear efldtied THE
(30m? the suspensjon was cooled to OC. Dirnethyl methylmalonate (4.7
g, 3% )n'f!rﬁ%ﬁ?’i‘?dvg’ffjl%as slowly and carefully added and gas
develgpmEntWAS ARSRMKE kL ha MM WA Sfrred .fsoiléfrﬂ"?}éiﬁﬁf&%e
subsequently 1,3-dibromopropane (24 g, 119.0 mmol, 3,7 eq) was added

hoin agre gastigriuideofuxtting] WEE lR2dd 10 Aedchandanhian geietsiie and7 5
was then stirred for further 16 hours, NaOH 1.0 M solution was added, the

D) ovgaediad asaih&elriinin e hprarsphntiomel sripinil -y Erafact¥ ssilditapt
g . _ b o o
so B 0 AU E0 b G Y MR STUTD S o Rhe soouiing

migbigdness Keled $BBrddring to 30-35LLolNMRi(EHINGA-66) 5 53R, (BinShg
1.67-1.72 (211, m); 1.361-1.90 (2H, m); 3.51 (21-1, t, J= 6.4 Hz); 3.64
clqg1hiphysty sstigmol Renigitifivaritvandiorred to alloy the lagess (toskille. the

B moal) was added at r orriperattr to 2-(3-. . . C
prpe B S R T ar LR R ahrioh ening savrsrmiion i
thangee IMehZ003/08 7PRORERRB2(98/00Q9 R ained. A homogeneous 5%




139 mixture was stirred and heated at 120C for 24 hours, After cooling TO
room temperature, NaOH solution was added to reach pH 3 and the
product was extracted using a mixture DCM:191e0H 95;5. The obtained
WeREEEFHL g, 62% yield) was cleag enough to be used WitAgERGeRfgeo0
purification. C61111BrO2 1H-NMR (dmso-d6): 1.05 (3H, d, J=7.2

i A1L50 (O TO 2H, ML 1T5 8 H A8 Y

orBatic BEQBRO sérigih P e nEaRaw|amiok 3rld-methoxysahenyd) Ryazslesks
carboxylic acid tert-butyl ester Oxalyl chloride (250.0 ML. 3.0 mmol,
stoppeéd) akkestbovigyatidiedsedtis. sbruptd et Ddinenio iRerppiay lpentdheitayers
acid (390. , 2.0 mmol, 1.0, eq) in DCM (1 mL) at room temperatur
R ARG R S REHG1S RS RIS WA Bl R G
wROlEN AN exeass-afexpld shintdR 92133 resislue yhich Was fissa!verk
in DCM (1 mi.,) and added dropwise to a solution of 5-amino-3-(4-
mixtethovas-phesay ity edzaolel tecarboxy liesabiel teatdyutyl ester (656.0 mg,
2.3 mmol; 1.15 eq2 and _triethylamine (0.28 mL, 2.0 mmol, 1.0 eq) in DCM
(1 miVPhE R (vak reRe s vost fefibeteilite mhan hdbrayama’- -
yljvy‘gggybgg,;Hggt%[\IaHCO:% solution was 'qdded and the organic layer was
collected and dried, The crude was purified through i02 column (elution of
cyclahexesetxChvhianiing Qe taatelipbivtaning thedite kpropsiubrdPaE@ne
mg, yield 25%). 021H23BrN3 04 Mass gcalcu,lated) [466]; (found)
w38 \2feds {The gpspling X8y GnwRsohosted Mithmutrrg to 25-3Q1¢ oV 2

-d6); 4.14 (3H, d:.3=6, ); ~S); 1.72-1.86 (44, in);, . .
SIS AR e
cl{2He Do 3R 8.8 diz)iob Piédd ad inth E9t424d, N L duddon §1kER) udROdcium,

S). p5-[5-(4-Acetyl-[1,4]diazepan-1-y1)-2-mefnyl-pentanoylarnino]-3-(4-
MEHEAGRE- P AOARBIIr &7 Sl ITeag o dflie e i terbpriipnewasr maigained until
008/087529PCT/1B2008/000090 140 5-(5-B romo-2-methyl- nc
B T By e e T e D
2028600 mg, f16apnatoh Gleakwasdigsatvedit taMetdd kdBhe reactor and
_ Triethylamine (80 ;.11.,, 0.6 minol, 1.0 eq) and
ringqd upieBaratpamhil-Yf-dthahopkiies @1 S %700 ML kenhelod0 mgcaters

o35S IR 050 5 o SR 4 vt e

anQrganid iansenasaiesand nplectednEvaRaAatnesof tienelyeit:arvefio
crude product purified using Si02 column (elution DC1v1, DCM:ivieOH

fonn.4 erwedptbraiting tHedtitfthy ¢ dl 1l 8diBiony (k18 BAYes added to the
~C28H41N505 Mass ulated) [527]; (found) [7.V1+:1-14] =528 LC Rt
reacton OBy iR B9 %ga" h%r?’r‘ﬁét%%%‘ ?alm“% 0K p(’&?ﬁ%%-&éjbi?’f%g@??ﬁ&‘
259 OndsklghidlidBa o PhéMds B SRR 09078 BPohsithégHidad: & 88 f3Hdior
s); 2.34-2.44 (1H, m); 2.52-2.67 (3H, in); 2,98-3.13 (3H, m); 3.40-3.46 (4H,
ovier) e 808, sf, Z00hifRHnhinthiding8I8: HahpEretu(d b, Sl 7anBe(F2024°C.
J=8.8 Hz); 10.0? (1H, s). f) , ,
The TGN P PR ERATED AP SRS D&t o hgrgty!-[1.4]diazepan-1-
yl%%?%ﬁ%%?j]diagzégﬁﬁ%%@%é%%};lgggﬁtmaﬁgylgr%}n(gfiél’(41-:r%néthlgi<
foliptreaydy)-therazid itéeil -cdrbexjdkc toid e thuticesiertiddil @ 078, 0)34ver a
mmol, 1.0 eq) was dissolved in DC1v1 (3 litL) and HCI 4.0 M in dioxane
miggneeiff 4 gainamainfuging ABedgaegatisdmthsrrpan a0 -ARr 3 methe
gther 1. -01 was.ad the mixture.stirred for 3 additional
o B Y R S R R S e
migoeeied anchdiiodaRyvapaiationahpelvent gaur theditls prosiuiet (120:108s
Yield 82%). C23H33N503 Mass (calculated) [427]; (found) [M+H-] =428.
LC Rt 1.58 min, 100% (10 min method) 11-1-NIvIR (dmso-d6): 1.05 (3H,
d, J 6.4 Hz); 1.26-1.40 (3H, nn); 1,50-1,57 WO
2008/087529PCT/1B2008/000090 141 (1H, m); 1.62-1.68 (11-1, m);
1.70-L76 (11-1, in); 1.96 (3H, s); 2.36-2.42 (2H, m); 2.53-2.50 (2H, m);
2.59-2.62 (1H, m); 3.31-3.34 (21-1, in); 3.37-3.47 (411, in); 3.78 (3H, s);
6.80 (1H, s); 7.00 (2H, hr d, j= 8,8 Hz); 7.63 (2H, hr d, j= 8.8 Hz); 10.30
(MTH 12 A(1H <Y Evambnle A




5-(4-Acetyl-[1,4]diazepan-1-y1)-2-methyl-pentanoicacid[5-(4-chloro-
phenyl)-2H-pyrazol-3-yl]-amide a)
5-Amino-3-(4-chloro-phenyl)-pyrazole-i-carboxylic acid tert-butyl ester
W 3048/8%1on of 5-Amino-3-(4-chloro-Phenyl)-Pyrazole (BC8/82998/80p49 01,
1.0 eq) in DC1v1 (30 rnL) potassiw%1 hydroxide (27 mL of a 4.5 M solution)
and ditert-butyl dicarbonate (3,5 g, 16.0 mmol, 1.1 eq) were added in
m%&ar&&g%b R gﬁtﬁﬁ&%&%ﬁﬂ%@ FeOERiﬁéo%nmete
conversianwas ohserved DY LSS anglysis, e ArenIGIMGIWES 2 thin
recovered by extraction from water and dried under reduced pressure.
suffrrasofid Avaonalhé i withs ladd@Hoand dfilténédpto ofivd® 368, ol dntdiitesaokiel
(yield 85%). CI4H16C1N302 1H-NMR (dmso-d6): 1.68 (9H, hr sﬁ 5.34
TCRRSANS) 1y S5 Fange 4 520K, S hs=mixtug) wey 45190252845 () for 2
miRRii %E%”BQﬁ%i%éﬁ%a@??@ﬁ?%%ﬁﬁlﬁ’f&ﬁl@“}%{&h&&@f@38}{{%%'&6%'3
carboxylic acid tert-butyl ester To a solution o
hr5-hramaddingetihd-pentrnaieacil (he Srgngt 20Ar0ol23°ey) foraiky dsousick
DCIvl (8 mL) oxalyl chloride (1.0 mL, 12,0 mmol, 1.3 eq) was added
SusRERiABe ARE REHRIRtIYES iBestaedatt ot emperatuiBifomes hefurs b.
vaporation of the sqglvent and the excess oxaly ride, the
A S A AN B a7 0GR S produe
pré&s@ininah3-tdotiekarguphenyll-pyra2olel-earboxylic acid tert-butyl ester (2.7
g, 9.2 nunol, 1.0 eq) and triethylamine (1.7 mL, 12 mmol, 1.3 eq) was
addddelippiise vas O ThErehanre Brsbnaidivert tdnaaptemdens pad) using

temperature and stirred at room t ature for 24 s, after whic
P s BB B BTN BI0GUUBEF 1175 5 i o g
(eBriigiaeeRnBetliyRentarmia e was Reldeskflfal dsyamaddedithaer,

crude was extracted with DCM and purified through 8102 column (eluent
7Tt gives BB Ghigietduaingoyes tseditheyrdthet i20MREBRGENG IG3L x

Mass (calculated) [370]; (found) [MP-R] =370/372. | C Rt = 2.33, 95% (
Sl S e S A e o e
(eBGitb[nctoabl oTonheny fxHnyiazah3dnyhbatidRis (40% ethanol, 3% water,

1-[1,4]Diazepan-1-yl-ethanone (1.4 mL, 10.8 mmol, 1.2 eq) was added to

ST5eswieition oferall). This solution was used to wash the filter cake (0.30 L). The
5-(5-bromo-2-methyl-pentanoylaming)-3-(4-chlorq-phenyl)-pyrazole-1-
VARSI ARG LS G Bt TR AR ARy B
30(AnZR fher ArFhBIME b @B AP YRR (1o LBk ARAHDE AR ER WaShal
stirred at reflux for 48 hours. After solvent removal, DCM (5 triL) and TEA
w{Shin ywaeperéoited ditdthempixties was: stirre 8. lbodute mpeoaturdried 3
hours. DCM and TEA were evaparated under reduced pressure and the

2 VORI RS Hr AR dTRESR BiSkHiah Sr Satlrdtat DB S St (ore
. o il . | iy
N o R e
drpirqgUct Walseref dyvetield. (GRADHBRICHN 502 Mad $n6ateulRidd)s 43 L1 (faund):
[1vi+1-E1 =432, LC Rt = 1.80 min, 90% (10 mm method) 1H-NMR '
aligspie 18129Ved- fUnEaRrogess = & Ya 1§n 198 5P IS (ory SHYEUB RGN,
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19E2xample 37
4-Pyrrolidin-1-yl-pentanoicacid[5-(4-chloro-pherly1)-2H-pyrazol-3-y1]-
amide Bxayaelifginde selpehtanttid aeid Metinreser-inwd-pentanoic acid [5-

(RS P LR PO micte

The present Example describes the preparation of the hydrochloride salt form




143 Pyrrolidine (3 mL, 36 mmol, 1.2 eq) was dissolved in DCI\.1 (50
mL) and methyl levulinate (4 ritL, 30 mmol, 1.0 eq) was. added. The
solution was stirred at room temperature for 1 hour, then Na(0OAc)3BH (7.6

W 248/ athol, 1.2 eq) was added. épe mixture was stirreb A ReHR{000090

temperature for 16 hours, then bring*was added; the crude was extracted

RS S R R
pytabil-3.90 Bl ad)i e AR cbhiGR, 18k %a?tlfgré‘lréé@ma'lﬁa% @BEb1R) form.

b) 4-Pyrrolidin-l-y7-pentanoic acid To a suspension o
Indegisrat iekist foyk- defifiteanoicrasia imetfoyhestee (20l gnaisinmeot) dhseratel for
20 rnL), NaOH, 20.0 mmal, 2,0 cc) was added and the mixture was

( 2OH (0.8
the, BydEof Fé?lﬁ%‘%oﬁahjf %'Bhffé‘?eﬁf’éor%[ction was then allowed to cool to

room temnerature, the pH was adjusted to 3 with HCI 379/0 and the

j CONEE i jer Teducsy herresitu; :
om0, (he S BHorile proLmEacee e it S Rl The

] WaS EV e fugeqg ure;affordmg-t-7goftt
e S A e TS ST (006 sty COHI7NO2 | YIHENIVIR
g 3 oflﬁghaﬂ‘i-l in);

(clinso-d6): 1,22|(3E, d, J=6.4 Hz); 1.64:1,74 (1H, it); 1.4
1.97-2.07 (1H, m); 2.23-2.30 (1H, in); %,530 =2.44 (11-1, m)j $97-3,02 (2H,
m): 3.20-3.26 (1H, m): 3.35-3,46 (2H 1} 10.80 (1H, s) |’ ¢)
4-Pyrrolidin-l-yl-pentanoic acid [5-(4cRiSFRpHEny1)-21-1 ¥5razol-3-34]-
amide The product was prepared%’@éﬁrb(?ﬁg to the general synthetic
method for the synthesis of co-aminpaRKENRe; seid
(1H-pyrazol-3-y1-5-aryl)-amides via tlabanifi6°4cid route, starting front
5-(4-chloro-phenyl)-2H-pyrazol-3-ylarnine (97.0 mg, 0.5 =el, 1.0 eqz. and
4-pyhiffietiFRta)| SeRpRpICARIINELRS SR gV BTY SAHTGEY. So8aehheclkh ERBR
tiry tro epper t t 50C

acligss oé"?gg‘%ém IBZ%/()%&%%%%&? a Sﬁgghgigﬁmﬁ%%n?’%gﬁ%‘%%
paexaecyehc Jithtiger mpyiategaigdi)escAdterngarificatiDtov@, pcepasadive°C/min.
HPLC, 150.3 mg of title compound were recovered as formate salt (87%

Thranpeiersnese pRADSIN Aede OEE RBEN PS4 g SUR B INps T penta {Magtler

t= 1,69 mi 9 ' -NIvi - the
T A PO T I ST TR co N SRR B g
gad(R9y2 #3n(2khpt);32.80-2 86D sk i )i e 8 LOCUAD). 140dy48a(2 InkraYequired
7,70-7.73 (2H, m); 8.19 (1H, s); 10.55 (1H, hr s) Table 3- Examples
usig 3poX-rayTapele shifiistanetectiBribitisconrpeuRdsayansasibedng the
hich were prepared according to the me indicated in the last column
o o B A B e A Y R SR T
schhe sypthasis of @xanaplas dea37 tibenthergampound isripdicatestas, thad
HC1 salt, the salt was formed by dissolution of the free base in methanol
anginerterdftionlibf e 1Rigerest lird edbesy folowierbptivagaiationtotiteehloride
foévents. When the compound is indicated as HCOOH (formic acid) salt,
sath 088?7‘1p0und was purified by preparative HPLC. 145 one-pot synthesis
or corpinoRYanaia AciKh ikl LRy ragoldophie, a@d%ﬁmgieéy%rﬁné 1f8rms
'130es 50 75a, co .-"'t 4-5,:7 ur,
exhibiting DSC endotherms at 119°C (Form III), 127°C (Form IV), 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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below illustrates certain characteristics of observed hydrochloride salt crystal forms:

Crystal Form Table

Crystal Form | Crystal Form | Crystal Form | Crystal Form | Crystal Form
I Il III v \%
Mono-
hydrochloride
(8% HCD)
Melting: 180- | Melting: Melting: Melting: Three peaks:
186°C 165°C 125°C 125°C About 100°C
About 180°C
About 200°C
Non- Somewhat Hygroscopic Not tested Hygroscopic
hygroscopic | hygroscopic (10% water at (7% at RH
(see Figure 4) | (5% water at | RH 50%; see 50%; see
RH 50%; see | Figure 11) Figure 12)
Figure 10)

Of the various observed hydrochloride forms, only Form I (186°C) is
relatively non-hygroscopic, gaining only about 0.5% moisture when equilibrated at
RH less than or equal to 70%. At 70-100% RH, Form I gains at least about 12%
moisture, but loses it without significant hysteresis on decreasing RH. Evidence of a
hydrochloride hydrate was not observed.

Higher degrees of hydrochloride salt were formed, depending on the amount
of hydrochloric acid present in the solution during reactive crystallization. The
conversion of higher degrees of hydrochloride salt to mono-hydrochloride salt can
be achieved by adjusting the pH of the solution to about pH 4-5. Further adjustment,
however, can result in formation of inorganic salts. In some embodiments, pure
mono-hydrochloride salt forms are produced with hydrochloride equivalence and
slurry pH of <0.95 eq. (e.g., 0.93) and pH.5, respectively (see, for example, Figures
8-11).

g) Characterization of Certain Crystal Forms of Hvdrochloride 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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phenyl)-2H-pyrazol-3-yl]-amide:

NH
WO
OMe

Both forms are considerably soluble in water. The melting point of Form I is
185°C (plus or minus 2 degrees); the melting point of Form II is 166°C (plus or
minus 2 degrees).

Form I picks up moisture at relative humidity (RH) of about 50% and absorbs
up to about 2% water eventually (90% RH) and loses the water as RH decreases
(<50%). Form I also exhibits characteristic X-ray peaks at 20 of 15.3° and 21.9°,
plus or minus about 0.3°, depending upon the machine and measurement method
utilized.

Form II picks up moisture at RH of about 20% and absorbs up to 7% water
eventually (RH of 90%) and holds 2% at low RH (0%). Form II also exhihbits
characteristic X-ray peaks at 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(Ny); 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 (28) 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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Results of thermal studies on Crystal Forms I and II are shown in Figures 12-
19.

h) Preparation of Crystal Form I of of the Hydrochloride Salt of 5-(4-Acetyl-
[1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-phenyl)-2H-pyrazol-3-vl]-amide.

The present Example describes the preparation of crystal form I of the
hydrochloride salt of 5-(4-Acetyl-[1,4]diazepan-1-yl)-pentanoic acid [5-(4-methoxy-
phenyl)-2H-pyrazol-3-yl]-amide.

First procedure: 611.7 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 1.97 mL acetone at 35°C. A solution of 5% HCl in acetone-water was prepared by
diluting 37.5% aq. HCL using acetone. 0.6 ml of 5% HCl was added slowly. 1.2 ml
EtOH ASDQ (100:10 ethanol:methanol) was added slowly. The solution became
milky in a few minutes; stirring was performed for around 5 minutes. 0.25:ml of 5%
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)-pentanoic acid [5-(4-methoxy-phenyl)-2H-pyrazol-3-yl}-amide
was added. 0.18 ml diluted HC] 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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about 40-50°C, and then was left at room temperature while stirring overnight. The
crystals were filtered and washed with 1.5 ml acetone, and were dried at 45 °C for
about 6 hours.

Example §

d-Piperidin-1-yl-pentanoic acid [5-(3-bromo-phenyl)-2H-pyrazol-3-yl]-amide

a) 3-(3-Bromo-phenyl)-3-chloro-acrylonitrile

To 30.9 mL of dry DMF (400 mmol) cooled down to 0°C 18.3 mL of POCl,
(200 mmol) were added dropwise so that the temperature was always under 10°C.
To the mixture 19.9 g (100 mmol) of 1-(3-bromophenyl)ethanone were added
dropwise and the reaction was allowed to reach room temperature,

When the addition was complete the reaction was stirred for further 30
minutes and then 2.7 g (40 mmol) of hydroxylamine hydrochloride were added and
the reaction heated up to 50°C. The heating was then removed and other 27 g (400
mmol) of hydroxylamine hydrochloride were added portionwise (so that the
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
NapS504 andconcentrated under reduced pressure.

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

CoH;sBrCIN

'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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cool to room temperature and the solvent was evaporated under reduced pressure.
The residue was triturated with Et;0, allowing to recover 1.8 g of the title compound
as pure product (yield 54%).

CoH3B1rN;

'H-NMR(400 MHz, dmso-d¢): 4.58, 5.03 (1H, 2 tautomeric peaks),5.64, 5.84
(1H, 2 tautomeric peaks), 7.28 (1H, s), 7.35 (1H, s), 7.53-7.65 (1H, m), 7.77 (1H, s),
11.56, 11.97 (1H, 2 tautomeric peaks).

¢) S5-Piperidin-1-yl-pentanoic acid [5-(3-bromo-phenyl)-2H-pyrazol-3-yl]-
amide

To a solution of 5-bromo-valeryl chloride (500 pL, 3.74 mmol) in 5 mL of
DMA, cooled at 0°C, a solution of 5-(3-bromo-phenyl)-2H-pyrazol-3-ylamine (890
mg, 3.74 mmol) in 3 mL of DMA was added and the reaction left stirring for 1h at
0°C. Upon reaction completion the reaction was diluted with SmL and the product
was extracted with 20 mL of DCM. The organic phase was dried over Na2S04 and
concentrated under reduced pressure. The oily product, wet of DMA, was used for
the next step without further purification, assuming 100% yield,

To a solution of 5-bromo-pentanoic acid [5-(3-bromo-phenyl)-2H-pyrazol-3-
yl]-amide (about 3.74 mmol) in 10 mL of DMF, Na2CO3 1.23g, 7.48 mmol),
piperidine (738 pL, 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
Na2S04 and concentrated under reduced pressure. The crude was purified with Si02
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%).

CioH2sBrN4O

Mass (calculated) [405]; (found) [M+H"]=405-407

LC Rt=2.48, 100% (10 min method)
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'H-NMR (400 MHz, dmso-de): 1.24-1.70 (10H, m), 2.06-2.
3.17 (2H, m), 6.96 (1H, s), 7.29-7.45 (1H, m), 7.46-7.57 (1H, m), 7
7.94 (1H, s), 10.43 (1H, s), 12.89 (1H, s).

Example 6

3-Piperidin-1-yl-pentancic acid [5-(1H-indol-5-yl)-2H-pyrc

a) 1-Triisopropylsilanyl-1H-indole-5-carboxylic acid methy

To a solution of 1g of methyl indole-5-carboxylate (5.7 m:
dry DMF 273 mg of NaH (mineral oil dispersion 50-60%, 5.7 mmo
the mixture cooled to 0°C. Triisopropylchlorosilane (1.06 g, 5.7n
drop wise and after 1 hour LC-MS showed complete conversio
material to the title product. The mixture was diluted with 30 :
washed with saturated Na2CO3. The organic phase was‘ dried ¢
concentrated under reduced pressure. The crude was purified w
eluting with n-hexane. The title compound was obtained (500 mg, :

C19HaoNO,Si

Mass (calculated) [331]; (found) [M+H"]=332

LC Rt=3.39, 100% (5 min method)

'H-NMR: (dmso-dg): 1.06 (d, 18H, J=7.52), 1.75 (quin, 3H,
1H), 7.48 (m, 1H), 7.60 (m, 1H), 7.72 (m, 1H), 8.25 (s, 1H).

b) 3-Oxo-3-(I-triisopropylsilanyl-1H-indol-5-yl)-propionitri

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

was separated, dried over Na;SO4 and concentrated under re
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affording 490 mg of title product which was used in the next step without further
purification (yield = 96%).

C20HasN, 081

Mass (calculated) [340]; (found) [M+H"1=341 [M-H"]=339

LC Rt=3.10, 89% (5 min method)

'H-NMR: (dmso-ds): 1.06 (18H,d, J=7.52), 1.76 (3H,quin, J=7.52), 4.76 (1H,
d), 7.78-7.81 (1H, m), 7.48-7.52 (1H, m), 7.60-7.73 (2H, m), 8.25 (s, 1H).

¢) 5-(1H-Indol-5-yl)-2H-pyrazol-3-ylamine

To a solution of 3-Oxo-3-(1-triisopropylsilanyl-1H-indol-5-yl)-propionitrile
(490 mg, 1.44 mmol) in 15 mL of absolute EtOH, 720 uL of hydrazine monohydrate
(14.4 mmol) were added and the reaction refluxed for 18 hours. LC-MS showed
complete conversion to the aminopyrazole and also silyl deprotection. The mixture
was concentrated under reduced pressure, and purified with SiO2 column (eluent
gradient from 100% DCM to DCM:MeOH 9:1) to afford the title compounds
(120mg, yield: 41%)

C11HioNy

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-y1)-2H-pyrazol-3-yl]-
amide

To a solution of 5-bromovaleryl chloride (80 uL, 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 uL,1.20
mmol) and Nal (90 mg, 0.60 mmol) were added and the mixture heated at 60°C for §
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,COs
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saturated water solution. The organic phase was concentrated under reduced pressure
and the crude product was purified by prep HPLC.

Yield:22%

Ca1Hz7Ns0

Mass (calculated) [365]; (found) [M+H*]=366

LC Rt=1.49, 100% (10 min method)

'H-NMR (400 MHz, MeOH-d4): 1.47-1.91(10H, m), 2.44-2.56 (2H,m),
2.80-3.01(2H,m), 3.07-3.17 (2H, m), 3.40-3.60 (2H, m), 6.48-6.51 (1H,m), 6.76
(1H,s), 7.26-7.30 (1H, m), 7.40-7.44 (2H, m), 7.86 (1H,s), 8.28 (1H, s, HCOOH)

Example 7

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

a) 3-Oxo-3-pyridin-3-yl-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route A1)

'H-NMR (400 MHz, MeOH-d4): 9.07 (1H, d), 8.81 (2H, dd), 8.26 (1H, dt),
7.59 (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 SiO2 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-d4): 8.82 (1H, d), 8.41 (1H, dd), 7.98 (1H, dt),
7.37 (1H, dd), 5.82 (2H, s)

¢)  S-(4-Acetyl-[1,4]diazepan-1-yl)-pentancic  acid (3-pyridin-3-vl-2H-
pyrazol-3-yl)-amide

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




CN<r'ON-e- -a- ..., 1. m L, CC.rmimmttlO.;rOdkr,motriN
..,c.oornl...,.1

WO 2008/087529 PCT/IB2008/000090

101

one-pot synthesis of w-amino-alkanoic acid (1H-p)"razol-B—yl-S-aryl)-amidcs. The
crude product was purified with 8i02 column (5 g) with gradient elution from 100%
DCM to DCM-NH3 (2N MeOH solution) 95:5.

The crude was further purified by preparative HPLC to give 772 mg of pure
product (yield 25%).

Ca0HzgN6O2

Mass (calculated) [384]; (found) [M+H']=385

LC Rt=1.91, 100% (10 min method)

'H-NMR (400 MHz, MeOH-ds): 8.89 (1H, d), 8.49 (1H, dd), 8.12 (1H, &),
7.48 (1H, dd), 6.81 (1H, broad), 3.60 (1K, m), 3.55 (3H, m), 2.72 (3H, m), 2.63 (1H,
m), 2.55 (2H, m), 2.43 (2H, m), 2.07 (3H, s), 1.90 (1H, m), 1.80 (1H, m), 1.70 (m,
2H), 1.57 (2H, m).

Example 8

3-Piperidin-1-yl-pentanoic acid [5-(4-methoxy-phenyl)-4-methyl-2H-pyrazol-
3-yl]-amide

a) 3-(4-Methoxy-phenyl)-2-methyl-3-oxo-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route A1)

The crude product was purified with SiO2 column (10 g) with gradient
clution from 100% Hexanc to Hexane-AcOEt 7.3, to give 1.43 g of pure product
(yield 31%).

"H-NMR (400 MHz, MeOH-ds): 7.97 (2H, d), 6.98 (1H, d), 431 (1H, g, ] =
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
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(yield 65%).

'H-NMR (400 MHz, CDCI3): 7.37 (2H, d), 6.97 (2H, d), 3.84 (3H, s), 2.03
(3H, s).

¢) S-Piperidin-1-yl-pentanoic acid [5-(4-methoxy-phenyl)-4-methyl-2H-
pyrazol-3-yl]-amide

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

The crude product was purified with S102 column (2 g) with gradient elution
from 100% DCM to DCM-NH3 (2N MeOH solution) 95:3.

The obtained crude was then purified again by prep-HPLC to give 54 mg of
pure product (vield 7%),

C21H3gN4O2

Mass (calculated) [370]; (found) [M+H'] =371

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

'H-NMR (400 MHz, dmso-de): 9.57 (1H, ), 8.12 (1H, s), 7.47 (2H, d), 7.02
(2H, d), 3.78 (3H, 5), 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 (211, m).

Example 9

5-Piperidin-l-yl-pentanoic acid (3-furan-2-yl-2H-pyrazol-3-yl)-amide

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

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

Ci7H2N, 0z

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

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

'H-NMR (400 MHz, MeOH-d:): 8,48 (111, 5), 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).




'F-1 -, . tr-X N- _01U-111ZOSMSZIINn 500 ....0.5U - ... .0" :-.v,
50- -5!- 1400:)11. . .i.4) -

WO 2008/087529 PCT/IB2008/000090
103

Example 10

N-[5~(4-Methoxy~phenyl)-2H-pyrazol-3-yl]-4-piperidin-1-yl-butyramide

a) 4-Piperidin-1-yl-butyric acid ethyl ester

To & solution of piperidine (5.4 g, 65 mmol) in toluene (15 mL) ethyl 4-
bromobutyrate (3.8 mL, 26 mmol) was added and the reaction mixture was refluxed
for 10 hours. The mixture was allowed to cool down to room temperature and the
white solid present (piperidium bromide) was filtered off and washed with ether.
The filtrate was concentrated under reduced pressure to give the title product which
was used in the next step without further purification.

C1iH2iNOy

Mass (calculated) [199]; (found) [M+H"] =200

LCR:=0.2, 100% (5 min method)

'H-NMR (400 MHz, MeOH-dy): 1.22-1,25 (3H, m), 1.46-1.47 (2H, m), 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
(CH, 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
HCIl 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)

CoH7NO2

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

LCRt=0.23, 100% (5 min method)

'H-NMR (400 MHz, dmso-dg): 1.44-1.51 (2H, m); 1.64-1.80 (6H, m); 2.22-
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2.25 (2H, m); 2.75-2.78 (2H, m, broad); 2.91-2.94 (2H, m, broad); 3.30-3.40 (2H,
m).

¢) N-[5-(4-Methoxy-phenyl)-2H-pyrazol-3-yl ]-4-piperidin-1-yI-butyramide

To a suspension of 4-piperidin-1-yl-butyric acid (1.32 g, 7.93 mmol) in 12,2-
dichloroethane (20 mL), N, N -carbonyldiimidazole (1.2 g, 7.4 mmol) was added and
the mixture was stirred at room temperature for 2 hours (when all the aminoacid was
activated complete dissolution of the suspension was generally observed). 3-Amino-
5-(4-methoxyphenyl)pyrazole (1 g, 5.29 mmol) was then added and the reaction was
stirred for further 10 hours. Upon reaction completion (as monitored by LC-MS) the
formation of two isomers was observed, and the mixture was heated at 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. NayCOj solution, extracted
and removed under reduced pressure. The crude was crystallised from acetonitrile to
give 1.2 g of the title compound (Yield: 70%).

CioHaeNsOy

Mass (calculated) [342]; (found) [M~+H"] =343

LCRt=1.54, 100% (10 min method)

'H-NMR (400 MHz, dmso-dg): 1.34-1.40 (1H, m); 1.52-1.55 (1H, m); 1.62-
175 (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, 5); 6.98 (2H, d, /= 8.8 Hz); 7.61
(2H, d, J= 8.8 Hz); 10.47 (1H, s), 12.66 (1H, 3).

Example 11

N-[5-(3-Methoxy-phenyl)-1H-pyrazol-3-yl]-4 -morpholin-4-vi-butyramide

a) 3-(3-Methoxy-phenyl)-3-oxo-propionitrile

To a solution of commercielly available 3-methoxy-benzoic acid ethyl ester
(3.2 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 anhydrous CH3CN was added dropwise (4.45 mL, 85.2 mmol). The reaction was
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heated for 18 hours and the product precipitated from the reaction mixture as Na
salt. The reaction was allowed to cool down to room temperature and the solid
formed was filtered and washed with ether, then it was redissolved in water and the
solution acidified with 2N HCI solution to pH 3 when precipitation of title
compound was observed. Filtration of the solid from the aqueous solution afforded
1.57 g of title product (50% yield),

CioHgNO;

Mass (calculated) [175]; (found) [M+H"] =176

LC Rt =1.69, 94% (5 min method)

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

To a solution of 3-(3-methoxy-phenyl)-3-oxo-propionitrile (8.96 mmolL) in
absolute EtOH (20 mL) hydrazine monohydrate (0.52 mL, 15 mmol) was added and
the reaction was heated at reflux for 18 hrs. The reaction mixture was then allowed
to cool to room temperature and the solvent was evaporated under reduced pressure.

The crude was treated with ether and filtered, to give 1.4 g of title product
(83% of yield)

CioH1uN;0

Mass (calculated) [189]; (found) [M+H"] =190

LCRt=1.13, 100% (5 min method)

"H-NMR (400 MHz, MeOH-d4): 3.82 (3H, s); 5.93 (1H, 5); 6.86-6.88 (1H,
m); 7.19-7.31 (3H, m).

¢) N-[5-(3-Methoxy~phenyl)-1 H-pyrazol-3-yl]-4-morpholin-d-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 Na; 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
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mixture was heated at 60°C for 16 hours, The residue was dissolved in DCM (2 mL)
and washed with sat. Na;CO3 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
compound were collected to afford 17 mg (5.5% of yield).

C1sHa4N4O;

Mass (calculated) [344]; (found) [M+H"] =345

LC Rt =1.36, 95% (10 min method)

'H-NMR (400 MHz, MeOH-d4): 1.77-1.85 (2H, m); 2.34-2.40 (8H, m);
3.59-3.62 (4H, m); 3.76 (3H, 5); 6.79-6.85 (2H, m); 7.15-7.29 (3H, m).

Example 12

4-Azepan-1-yl-N-[5-(3-methoxy-phenyl)-1 H-pyrazol-3-yl]-butyramide

A solution of 4-bromobutyryl chloride (0.104 mL, 0.9 mmol) in dry DMA (1
mL) was cooled to -10°C (ice/water bath) under Nj; 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) was added. Upon complete conversion 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,COj; solution. The organic phase was concentrated under reduced pressure and
the crude product was purified by Si0; 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).

CaoHasN4O2

Mass (calculated) [356]; (found) [M+H"] =357

LC Rt=1.71, 99% (10 min method)

'H-NMR (400 MHz, MeOH-dy4): 1.65-1.68 (4H, m); 1.80-1.90 (4H, m);
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1.97-2.04 (2H, m); 2.49-2.52 (2H, m); 3.12-3.16 (2H, m); 3.24-3.30 (4H, m, broad);
3.75 (3H, 5); 6.76 (1H, 5); 6.82-6.85 (1H, m); 6.13-6.15 (2H, m); 6.23-6.27 (1H, m);
8.37 (1H, s, formate)

Example 13

4-dzepan-1-yl-N-[5-(4-fluoro-phenyl)-2H-pyrazol-3-yl]-butyramide

Prepared following the general synthetic method for the one-pot synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides. Starting from commercially
available 5-(4-fluoro-pheny!)-2H-pyrazol-3-ylamine and following the procedure, 25
mg of title compound were recovered as its formate salt after preparative HPLC
purification (7% yield).

C19H25N40F

Mass (calculated) [344]; (found) [M+H™] =345

LC Rt=1.69, 100% (10 min method).

'H-NMR (400 MHz, MeOH-ds): 1.66-1.69 (4H, m); 1.80-1.90 (4H, m,
broad); 1.97-2.05 (2H, m); 2.52-2.54 (2H, m); 3.12-3.18 (2H, m); 3.25-3.30 (4H, m,
broad); 6.67 (1H, s, broad); 7.08-7.12 (2H, m); 7.59-7.63 (2H, m); 8.43 (1H, s,
formate)

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 A1)

CoHgN,0

Mass (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)-1 H-pyrazol-3-ylamine
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The aminopyrazole was synthesised following the general method described
in route A2

CoH10Ny

Mass (calculated) [174]; (found) [M+H"'] =175

LCRt=0.23, 100% (5 min method)

c) N~[5-('6-Meﬂzyl—pyridz’;‘z-.?-yl)~]H-pyrazo[—3—yl]—al-pzperidi;»zm] -yl-
butyramide

Prepared following the general synthetic method for the one-pot synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides to afford 19 mg (6% yield)
of title compound as its formate salt after preparative HPLC purification.

CisHasN50

Mass (calculated) [327]; (found) [M+H"] =328

LCRt=0.33, 100% (10 min method)

'H-NMR (400 MHz, MeOH-d): 1.40-1.90 (6H, m); 2.30-2.54 (5H, m);
3.05-3.09 (4H, m); 3.20-3.24 (2H, m); 6.72 (1H, s, broad); 7.30 (1H, d J = 8.0 Hz);
7.92-7.94 (1H, m); 8.35 (1H, s, formate); 8.67 (1H, s).

Example 15

N—[5-('5~Merlzy!~pyrz‘dz?n-3-,vl,)-JH—pyrazoZ-3-yl]—4-pzperz‘din-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 A1)

CoHsN,O

Mass (caleulated) [160]; (found) [M+H"] =161

LC Rt=0.63, 100% (5 min method)

"H-NMR (400 MHz, MeOH-d4): 2.55 (3H, s); 4.65 (2H, §); 7.43-7.45 (m,
1H); 8.13-8.16 (1H, m): 8.94-8.95 (1H, m).

b) 5-(5-Methyl-pyridin-3-yl)-1 H-pyrazol-3-ylamine

The aminopyrazole was synthesised following the general method described




.)E3 7INN1-6%0,t--N.-IC'"NIUG7CV7:7N(.) 'clizz0 ok. 0™
frIS ? {.--) 1/4"....

WO 2008/087529 PCT/IB2008/000090
109
in route A2

CoH10N,

Mass (calculated) [174]; (found) [M+H"] =175

LC Rt =10.23, 100% (5 min method)

c) N-[5-(5-Methyl-pyridin-3-yl)-1 H-pyrazol-3-yl]-4-piperidin-1-yl-
butyramide

Prepared following the general synthetic method for the one-pot synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides to afford 25 mg of the title
compound as its formate salt (7.4% yield) after preparative HPLC purification.

C1gHzsN50

Mass (calculated) [327]; (found) [M+H"] =328

LC Rt=0.33, 100% (10 min method)

'H-NMR (400 MHz, MeOH-d4): 1.52-1.70 (2H, m, broad); 1.72-1.84 (4H, m,
broad); 1.98-2.06 (2H, m); 2.45 (3H, s); 2.48-2.54 (2H, m); 3.04-3.10 (4H, m); 3.20-
3.24 (2H, m, broad); 6.74 (1H, s, broad); 7.88 (1H, s); 7.28 (1H, s); 8.37 (1H, s,
formate); 8.67 (1H, s).

Example 16

4-(4-Acetyl-[1,4]diazepan-1-y1)-N-[5-(6-methoxy-naphthalen-2-y)-1H-
pyrazol-3-yll-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
LeMS), 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

Ci3H1205

Mass (calculated) [2167; (found) [M+H"] =217

LC Rt =2.43, 100% (5 min method)
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b) 3~(G-Mefhoxy-naphz‘hale;‘z-;?-yZ)-3—oxo~propiom'rrile

To a solution of 6-methoxy-na?hthalene&-carboxylic acid methyl ester (1.0
g, 4.7 mmol) in dry toluene (8§ mL), NaH (0.55 mg, 9.4 mmol) were added and the
mixture was heated at 90°C, To the hot solution, acetonitrile (1.2 mL) was added
dropwise. The reaction was then heated for 18 hours and the product precipitated
from the reaction mixture as its sodium salt.

The reaction was allowed to cool down to room temperature and the solid
formed was first filtered and washed with ether, then it was dissolved in water and
the solution was acidified with HCl 2N 1o pH 3, upon which precipitation of the title
compound was observed. Filtration of the solid from the aqueous solution afforded
1.1 g of title compound (100% of yield).

Ci3H1205

Mass (calculated) [225]; (found) [M+H"™] =226

LC Rt=2.13, 90% (5 min method)

c) 5~(6~Methoxyﬁzap/‘zthaien-2-}/Z}~]H—pyrazo[—.?-ylamzfne

To a solution of 3-(6—methoxy-naphthalen-.’z-yi)-B-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 hes. 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).

C14H13N;0

Mass (calculated) [239]; (found) [M+H"] =240

LC Rt =1.49, 90% (5 min method)

dl d-(4-Acetvi-[], J]diazepan-]~yl)—N-[.5-(6~77-zez‘?zoxyﬁzaphthaiez*z-L’-y?)—][-ﬂ»
pyrazol-3-yl]-butyramide

Following the general method for the synthesis of w-bromo-alkanoic acid

(1H-pyrazol-3-yl-5-aryl)-amides and the general method for the synthesis of
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w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides, purification by preparative
HPLC afforded 15 mg (3% yield) of title compound as its formate salt.

CasHaNsO3

Mass (calculated) [449]; (found) [M+H"] =450

LCRt=1.91, 100% (10 min method)

'H-NMR (400 MHz, MeOH-d4): 1.88-2.0 (4H, m); 2.06 (3H, s); 2.48-2.52
(2H, m); 2.94-3.02 (2H, m); 3.08-3.18 (4H, m); 3.52-3.58 (2H, m); 3.64-3.72 (2H,
m); 3.82 (3H, s); 6.78-6.82 (1H, m); 7.04-7.10 (1H, m); 7.16-7.18 (1H, m); 7.62-
7.78 (3H, m); 7.98-8.02 (1H, m); 8.28 (1H, s, formate).

Example 17

5-Piperidin-1-yl-pentanoic acid [5-(3-fluoro-phenyl)-1 H-pyrazol-3-yl]-amide

a) 3-(3-Fluoro-phenyl)-3-oxo-proprionitrile

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 Ny,
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 CH3CN 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)-1H-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
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room temperature and the solvent was evaporated under reduced pressure. The crude
was treated with ether and filtered to give 1.71 g of title compound were recovered
(82% yield).

CgHgFEN3

Mass (calculated) [177]; (found) [M+H™] =190

LC Rt =1.13, 69% (5 min method)

¢) 5-Piperidin-I-yl-pentanoic acid [5-(3~fluoro-phenyl)-1H-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. A
solution of 5-bromovaleryl chloride (0.125 mL, 0.94 mmol) in dry DMA (1 mL) was
cooled to -10‘;0 (ice/water bath) under Ny 5-(3-Fluoro-phenyl)-2H-pyrazol-3-
ylamine (177 mg, 0.94 mmol) and diisopropylethylamine (0.324 mL, 1.83 mmol) in
dry DMA (1 ml) were added.

The reaction was left stirring for 1h at 0°C and then piperidine (0.232 mlL,
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,COs solution. The organic phase was concentrated under reduced pressure and
the crude product was purified by $iO; 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,

C1oH2sFN4O

Mass (calculated) [344]; (found) [M+H] =345

LC Rt =1.64, 100% (10 min method)

'"H-NMR (4;,00 MHz, dmso-d6): 1.37-1.58 (10H, m); 2.27-2.31 (2H, m):




mticCN..rrn -. . ..-ean- ch 00rrs0O”a0"._ a0 _.00,., CCNC",
c11 B

WO 2008/687529 PCT/IB2008/000090
113

2.35-2.44 (6H, m); 6.85 (1H, s); 7.14 (1H, t, J=8.6 Hz); 7.45 (1H, m), 7.53-7.55 (2H,
m); 8.21 (1H, s, formate); 10.47 (1K, s).

Example 18

5-dzepan-1-yl-pentanoic acid (5-pyridin-4-yl-1H-pyrazol-3-yl)-amide

3-Oxo-3-pyridin-4-yl-propionitrile

The product was prepared according to a modification of route Al. To a
solution of 3 g (22 mmol) of isonicotinic acid methy! ester in dry toluene (30 mL)
under N, NaH (50-60% dispersion in mineral oil, 1.75 g, 44 mmol) was carefully
added.

The mixture was heated at 90°C and then dry CH3;CN was added dropwise
(5.39 mL, 103 mmol). The reaction was heated for 18 hours and the product
precipitated from the reaction mixture as the sodium salt. The reaction was allowed
to cool down to room temperature and the solid formed was filtered, then it was
dissolved in water and the solution was acidified with 6N HCI solution to pH 5-6
and the product extracted with DCM. The pH of the aqueous phase was adjusted
again to 4-5 and another extraction with DCM afforded more product.

The organic phases were combined, dried and evaporated. The product’ was
used directly in the following step. Yield of crude product: 58%

b) 3-Pyridin-4-yl-1H-pyrazol-3-ylamine

The product was prepared according to a modification of route AZ. To a
solution of 3-0x0-3-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 abtained was washed with ether to afford the title compound
(yield: 39%).

CgHgNy

Mass (calculated) [160]; (found) [M+H™] =161
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LC Rt =0.23, 100% (5 min method)

'H-NMR (400 MHz, dmso-d6): 5.02 (2H, s); 5.85 (1H, s); 7.59 (2H, d, J=6
Hz); 8.50 (2H, d, J=6 Hz); 11.93 (1H, s).

¢) 5-Azepan-1-yl-pentanoic acid (5-pyridin-d-yl-1H-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-S-aryl)-amides. A
solution of 5-bromovaleryl chloride (0.125 mL, 0.94 mmol) in dry DMA (1 mL) was
cooled to -10°C (ice/water bath) under Na; 5-Pyridin-4-yl-1H-pyrazol-3-ylamine
(151 mg, 0.94 mmol) and diisopropylethylamine (0.324 mL, 1.88 mmol) in dry
DMA (1 ml) were added. The reaction was left stirring for 1h at 0°C and then
azepane (0.265 mL, 2,35 mmol) and Nal (0.94 mmol, 1 eq) were added.

The reaction mixture was heated at 60°C until LC-MS analysis showed
complete conversion of the bromo-intermediate, at which point the reaction was
cooled down and the solvent was removed under reduced pressure. The residue was
dissolved in DCM (2 mL) and washed with saturated Na,CO;3 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);
the fractions containing the title compound were collected (30 mg, 8.8% of yield).

CioH27N;50

Mass (calculated) [341]; (found) [M+H'] =342

LC Rt =0.23, 100% (10 min method)

I-NMR (400 MHz, dmso-d6): 1.58-1.75 (12H, m); 2.34-2.37 (2H, t, J=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, I=4 Hz); 9.14 (1H, s); 10.52 (1K, s); 13.17 (1H, s).

Examnple 19

6-(4-Acetyl-[1}4]dz‘azepan-]~yl)-hexiz7~zoz‘c acid  [5-(4-methoxy-phenyl)j-1H-
pyrazol-3-yl]-amide

The product was prepared according to the general synthetic method for the
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one-pot synthesis of w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides. A
solution of 5-bromohexanoyl chloride (0.144 mL, 0.94 mmol) in dry DMA (I mL)
was cooled to -10°C (ice/water bath) under Ny; 5-(4-methoxy-phenyl)-1H-pyrazol-3-
ylamine (178 mg, 0.94 mmol) and diisopropylethylamine (0.324 mL, 1.88 mmol)
were added in dry DMA (1 ml).

The reaction was left stirring for 1h at 0°C and then 1-[1,4]diazepan-1-yl-
ethanone (0.310 mL, 2.35 mmol) and Nel (0.94mmol, 1 eq) were added.

The reaction mixture was heated at 60°C until LC-MS. analysis showed
complete conversion of the bromo-intermediate, at which point the reaction was
cooled down and the solvent was removed under reduced pressure. The residue was
dissolved in DCM (2 mL) and washed with saturated Na,COs solution.

The organic phase was concentrated under reduced pressure and half of the
crude was purified by SiOz column (gradient from 100% DCM to DCM-NH3MeOH
2N solution 8:2). The fractions containing the title compound were collected (35
mg).

Ca3H33Ns0s3

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 (3H, m); 3.77 (3H, s);
6.73 (1H, s); 6.98 (2H, d, 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 -y1]-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 desc;ibed in JAm Chem. Soc. 1990, 112, 2755) was dissolved in MeOH
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(10 mL) and a few drops of conc. H,S0, were added. The reaction was stirred at
reflux for 16 hours. After reaction completion, as monitored by LC-MS, MeOH was
removed under reduced pressure, the oily residue was diluted with water, the pH
adjusted to 9 with 10% NaOH, and the product was extracted with Et,0 (2 X 20 mL)
and dried over Na;SO4. The title compound was obtained as a colourless oil (1.29 g,
55% yield) after solvent removal.

C6H11BrO2

NMR (400 MHz, CDCI3); 1.19 3H, d); 1.94-1.89 (2H, m); 2.25-2.23 (2H,
m); 3.43-3.40 (1H, m); 3.69 (3H, s).

" b) 2-Methyl-4-piperidin-1-yl-butyric acid, HCI

Methyl-4-bromo-2-methyl-butyric acid (1.29 g, 1 eq) was dissolved in
toluene (15 mL) and piperidine (1.07 mL, 3 eq) was added; the reaction was stirred
for 3 hours. After reaction completion, as monitored by LC-MS, toluene was
removed under reduced pressure and the crude ester was dissolved in 1M NaOH (14
mL, 1.1 eq) and MeOH (2 mL). The reaction was stirred at reflux for 16 hours; after
hydrolysis was complete, the reaction was concentrated under reduced pressure and
the pH adjusted to 4 with 6N 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)

CioHsNO2

Mass (calculated) [185.27]; (found) [M+H"]=186.27

LC Rt=0.23, 95% (5 min method)

¢c) N—[5-(4~Mefizoxy-pheny0-.?H-pymzoZm3wyZ]—2=methyl-&!—pz‘perz‘dimj-yZ»
butyramide

2-Methyl-4-piperidin-1-yl-butyric acid. HC1 (0.45 g, 1.2 eq) was suspended
in 12-DCE (15 mL) and triethylamine (0.29 mL, 1.2 eq) was added:

1,1’-carbonyldiimidazole (0.303 g, 1.1 eq) was added in one portion and the reaction
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was stirred at room temperature for 2 hours, 5-(4-Methoxy-phenyl)-2H-pyrazol-3-
ylamine (0.325 g, 1 eq) was then added and the reaction stirred at room temperature
for further 16 hours. After reaction completion, as monitored by LC-MS, the solvent
was removed under reduced pressure and the crude amide was purified by column
chromatography (Flash-SI 10 g; CH3CN:MeOH 9:1, CH;CN:2ZN NH; MeOH 6:1) to
give the title compound as thick colourless oil (0.120 g, 0.33 mmol)

C0H25N4O2

Mass (calculated) [356.48]; (found) [M+H"=357.25

LC Rt=1.67, 97% (10 min method)

NMR (400 MHz, dmso-d6); 1.18 (3H, d); 1.35-1.31 (2H, m); 1.46-1.41 (4H,
m); 1.77-1.72 (1H, m); 2.19-2.16 (2H, m); 2.27-2.23 (4H, m); 2. 1-2.58 (2H, m);
3.76 (3H, s); 6.76 (1H, s); 6.92 (2H, d); 7.61 (2H, d); 10.33 (1H, s).

Example 21

N~[4-(4-Merhoxy—phenyl)—JH—z'midazoZ-Z-yl]-4-piperidin-]-_vl-buz‘yramz'de

To a suspension of 4-piperidin-1-yl-butyric acid (200 mg, 1.17 mmol, 1.0 eq)
in 1,2-dichloroethane (2 mL), N,N’'-carbonyldiimidazole (179.9 mg, 1.11 mmol, 0.95
eq) was added and the mixture was stirred at room temperature for 1 hour until
complete activation of the aminoacid and dissolution of the suspension. 4-(4-
Methoxy-phenyl)- 1 H-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-l-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
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compound as a white solid

C19H26N402 Mass (calculated) [342]; (found) [M+H"] =343

LC Rt = 1.00 (and solvent front), 99% (10 min method)

'H-NMR (400 MHz, DMSO): 1.30-1.36 (2H, m); 1.43-1.49 (4H, m); 1.67-
1.75 (2H, m); 2.22-2.34 (8H, m); 3.73 (3H, s, -OCH3); 6.87 (24, d, J=8.8 Hz); 7.10
(1H, s); 7.60 (2H, d, J= 8.8 Hz); 11.26 (1H, s, NHCO), 11.52 (1H, s, NH).

BCNMR (400 MHz, DMSO0): 21.54 (1C); 23.63 (1C); 24.92 (2C); 33.24
(1C); 53.6 (1C, -OCH3); 55.02 (2C); 57.46 (1C); 113.88 (2C); 125.18 (2C), 141.13
(1C); 157.67 (1C); 162.33 (2C); 163.66 (1C); 171.15 (1€, CO).

Example 22

]\7-(4-1\4@1‘723»1»5»0-1‘0Z})Z~2H—pyrazoZ—3-yl)-4—pyrrolid:‘n-J~yZ-buryramide

a) 2-Methyl-3-0x0-3-0-tolyl-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis (route A1), The mixture of methyl 2-methylbenzoate (3.0
mL, 20.0 mmol, 1.0 eq) and NaH (1.6 g, 40.0 mmol, 2.0 eq) in dry toluene (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: 83%).

ClIHIINO

'INMR (dmso-d6): 1.82 (3H, s); 2.26 (3H, 5); 2.48-2.49 (1H, m); 7.10-7.42
(4H, m).

b) 4-Methyl-5-o-tolyl-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 (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.

C11H13N3
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Mass (calculated) [187]; (found) [M+H"] =188.

LC Rt = 1.33 min, 100% (10 min method)

'11.NMR (dmso-d6): 1.68 (3H, s); 2.17 (3H, s); 4.36 (2H, br s); 7.14 (1H,d,
J=7.2 Hz); 7.20-7.26 (3H, m); 11.24 (1H, br s).

c) N-(4-Methyl-5-o0-tolyl-2H-pyrazol-3-yl)-4-pyrrolidin-1 -yl-butyramide

To a suspension of 4-pyrrolidin-1-yl-butyric acid (118.0 mg, 0.8 mmol, 1.5
eq) in 1,2-dichloroethane (3 mL), N,N’-carbonyldiimidazole (113.0 mg, 0.7 mmol,
1.4 eq) was added and the mixture was stirred at room temperature for 1 hour, then
N,N-diisopropyl ethyl amine (87 uL, 0.5 mmol, 1.0 eq) was added and the mixture
was stirred at room temperature for further 1 hour until complete dissolution of the
suspension. 4-Methyl-5-0-tolyl-2H-pyrazol-3-ylamine (93.5 mg, 0.5 mmol, 1.0 eq)
was added and the reaction was stirred for 18 hours, then at 50°C for 1 day, until the
conversion of the less stable ring nitrogen- acylated isomer to the title compound
was observed (as monitored by LC-MS). The solvent was removed under reduced
pressure, the crude was purified by SiO; column to give 44.0 mg of the title
compound (yield: 27%).

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 (2Ht,
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-[3-(4-Cyclopropylmethoxy-3-fluoro-phenyl)-2H-pyrazol-3 -yl ]-4-pyrrolidin
-1-yl-butyramide

a) 3-Fluoro-4-lydroxy-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;
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the crude was dissolved in DCM and washed with saturated NaHCO; to basic pH.
The organic phase was dried and evaporated under reduced pressure, and the residue
was used without further purification (yield 85%).

C8H7FO3

'H.NMR (dmso-d6): 3.78 (3H, s); 7.00-7.02 (1H, m); 7.61-7.64 (2H, m);
10.89 (1, br s).

b) 4-Cyclopropylmethoxy-3-fluoro-benzoic acid methyl ester

3.Fluoro-4-hydroxy-benzoic acid methyl ester (1.02 g, 6.0 mmol, 1.0 eq) was
dissolved in acetone (14 mL), Nal (0.45 g, 3.0 mmol, 0.5 eq) and K,COs3 (1.66 g,
12.0 mmol,\ 2.0 eq) were added ad the mixture was stirred at room temperature for
20 min, (Bromomethyl)cyclopropane (0.53 mL, 5.4 mmol, 0.9 eq) was added, and
the mixture was refluxed for 2 days, The solvent was concentrated under reduced
pressure, NaOH 10% was added, and it was extracted with DCM and dried.

0.91 g of title product (yield 69%) were recovered and used without further
purification.

C12H13FO3

'H.NMR (dmso-d6): 0.34-0.37 (2H, m); 0.57-0.62 (2H, m), 1.22-1.26 (1H,
m); 3.82 (3H, 5); 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—Cyclopr0py[mefhoxy-3—ﬂuoro—phenyU-3—ox0-p7'0pz'onz'rrz'le

The product was prepared according fo 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.

CI13HI12FNOZ

d) 5-(4-Cchopropylmeﬂzoxy-S-ﬂuoro-phenyU-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
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(576 mg, 65% yield) was obtained,

C13H14FN30

Mass (caloulated) [247]; (found) [M+HT] =248,

LC Rt =2.19 min, 99% (10 min method)

1H-NMR (CD30D): 0.33-0.38 (2H, m); 0.59-0.65 (2H, m); 1.22-1.31 (1H,
m); 2.90-3.92 (2H, m); 7.02-7.20 (2H, m); 7.34-7.40 (2H, m).

e) N-[5-(4-Cyclopropylmethoxy-3-fluoro-phenyl)-2H-pyrazol-3-yl]-4-
pyrrolidin-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-Cyclopropylmethoxy-3-fluoro-phenyl)-2H-pyrazol-3-
ylamine (123.5 mg, 0.5 mmol, 1.0 eq). 130 mg of title compound were recovered as
its formate salt after preparative HPLC purification (67% yield).

C21H27N402F

Mass (calculated) [386]; (found) [M+H"] =387,

LC Rt =2.01 min, 100% (10 min method)

1H-NMR (dmso-d6 of HCOOH salt): 0.32-0.36 (2H, m); 0.56-0.61 (ﬁH, 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
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crude was crystallized from methanol to give 1.2 g of the title compound (yteld:
53%).

C12H11F2N302

'H-NMR (dmso-d6): 3.40 (3H, br s); 7.10-7.47 (4H, m); 7.82 (2H, d, J=8.4
Hz); 11.32 (1H,s); 11,73 (1H, br s).

b) 4-(4-Difluoromethoxy-phenyl)-1H-imidazol-2-ylamine

N~[4-(4-Diﬂuoromethoxy-phenyl)-lH-imidazoI-Z-yl]-acetamide (1.2 g, 45
mmol, 1.0 eq) was dissolved in water (30 mL) and methanol (30 mL), and 30 drops
of sulfuric acid were added. The reaction was refluxed for 2 days, then the mixture
was dried; the residue was diluted with water, the pH adjusted to 8 with NaOH 2N,
the product was extracted with DCM and concentrated under reduced pressure to
give 1.0 g of the title compound (yield: 99%)

C10H9F2N30

'H-NMR (dmso-d6): 5.59 (2H, br s); 6.98-7.35 (4H, m); 7.60-7.62 (2H, m).

c) N-[4-(4—Difluoromethoxy~pheny1)-1H~imidazol-2—y1]-4-pyrrolidin~1~y1-=
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), N, N '-carbonyldiimidazole (300 mg, 1.8 mmol, 3.7 eq)
and N,N-diisopropyl ethyl amine (87 pL, 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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C18H22N402F2

Mass (calculated) [364]; (found) [M+H"] =365, [M/2] =183.

LC Rt=1.18 min, 100% (10 min method)

1H-NMR (dmso-d6): 1.74-1.84 (6H, m); 2.38 (2H, t, J=7.6 Hz); 2.70-2.79
(6H, m); 6.99-7.37 (4H, m); 7.71 (2H, d, J=8.8 Hz); 8.23 (1H, br s)

Example 23

N-[5-(5-Chloro-2-methoxy-phenyl)-2H-pyrazol-3-yl]-4-cis-2,6-dimethyl-
piperidin-1-yl)-butyramide

a) 4-(2,6-Dimethyl-piperidin-1-yl)-butyric acid ethyl ester

To a solution of cis-2,6-dimethylpiperidine (6.9 mL, 51.3 mmol, 2.5 eq) in
toluene (25 mL) ethyl 4-bromobutyrate (2.9 mL, 20.5 mmol, | eq) was added and
the reaction mixture was refluxed for 2 days. The mixture was allowed to cool down
to room temperature and the white solid present was filtered off and washed with
ether., The crude was diluted with HCL IN (8 mL, 1 eq), then washed with EtOAc,
trated with NaOH IN (16 mL, 2 eq) and extracted with ethyl acetate. The title
product obtained (1.51 g, yield 32%) was used in the next step without further
purification.

C13H25NO2

'H-NMR (CD;OD): 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 (§ mL) and MeOH (ImL), 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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Evaporation of the solvent under reduced pressure afforded 950 mg of the title
compound as a white solid (51% yield).

CI1IH2INO2

1H-NMR (CD30D): 1.28-1.34 (6H, m); 1.46-1.74 (§H, m); 1.81-1.91 (4H,
m); 2.36-2.40 (2H, m); 3.20-3.27 (3H, m).

¢) N-[5-(5-Chloro-2-methoxy-phenyl)-2H-pyrazol-3-yl}-4-({cis)-2,6-
dimethyl-piperidin-1-yl)-butyramide

Prepared following the general synthetic method for the one-pot synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides, starting from commercially
available 5-(5-Chloro-2-methoxy-phenyl)-2H-pyrazol-3-ylamine (111.8 mg, 0.5
mmol, 1.0 eq) and 4-(2,6-Dimethyl-piperidin-1-yl)-butyric acid (149.0 mg, 0.8
mmol, 1.5 eq).

Following the general procedure, 80 mg of title compound were recovered as
its formate salt after preparative HPLC purification (40% yield).

C21H29N402Cl

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, 4,
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-yl)-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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reaction mixture was refluxed for 2 days. The mixture was allowed to cool to room
temperature and any solid present was filtered off and washed with ether. The
filtrate was concentrated under reduced pressure to give 1.20 g of the title compound
(yield 99%) which was used in the next step without further purification.

CI11H2INO2

'I-NMR (dmso-d6): 0.95 (3H, d, J= 6.0 Hz); 1.13-1.17 (3H, m); 1.20-1.28
(1H, m); 1.59-1.64 (4H, m); 1.77-1.86 (1H, m); 1.90-2.00 (2H, m); 2.10-2.23
(1H,m); 2.25-2.31 (2H,m); 2.62-2.66 (1H,m); 2.96-2.99 (1H, m); 3.98-4.03 (2H, m).

b) 4-((S)-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
afforded 1.1 g of the title compound (76% yield) as its hydrochloride salt.

CO9H17NO2

'"H-NMR (dmso-d6 of HCl salt): 1.22-1.27 (3H, m); 1.62-1.64 (1H, m); 2.03-
2.09 (6ﬁ, m); 2.19-2.28 (1H, m); 2.47-2.58 (1H, m); 2.86-2.92 (1H,m); 3.15-3.40
(1H, m); 3.69-3.75 (2H, m); 7.25 (1H.s).

c) N-[5—(4-Dzﬂuoromethoxy-phenyl)-2H—pyrazo?-3~yZ]-4-('(5’)-2—methyl~
pyrrolidin-1-yl)-butyramide

Prepared following the general synthetic method for the one-pot synthesis of
w-amino-alkanoic acid (1H-pyrazol-3-yl-5-aryl)-amides, starting from 5-(4-
Difluoromethoxy-phenyl)-2H-pyrazol-3-ylamine (112.5 mg, 0.5 mmol, 1.0 eq) and
4-((8)-2-Methy1-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,
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m); 1.65-1.89 (5H, m); 2.16-2.26 (2H, m); 2.28-2.40 (2H, m); 2.80-2.82 (1H, m);
3.12-3.17 (2H, m); 6.79 (1H, s); 7.07-7.44 (3H, m); 7.73-7.75 (2H, m); 8,18 (1H,s);
10.44 (1H, brs)

Example 27

N-[5-(]H-Indol-.?-yl)-2H~pyrazol—3—yl]—4-pz'peridz'n-]—yl-buryramide

a 3-(‘]H—Indol-3—yl)—3-oxo-propz’om’rrz‘le

In a flask, cyanoacetic acid (5.0 g, 58.8 mmol, 1.2 eq) was dissolved in acetic
anhydride (50 mL) and heated at 30°C. Indole (5.8 g, 50.0 mmol, 1.0 eq) was added
and the reaction was heated at 80°C for 5 min. A white precipitate crushed out of the
solution; the reaction was cooled to room temperature and then filtered. The solid
obtained (620.0 mg, 85% yield) was used for the next step without further
purification.

C11H8N20

1H-NMR (dmso-d6): 4.48 (2H, s); 7.21-7.24 (2H, m); 7.48-7.50 (1H, m);
8,12-8.14 (1H, m); 8.37 (1H, d, J=3.2 Hz); 12.17 (1H, s).

b) 5-(]H—Indol~3—yl)~2H-pyrazoZ-3-ylamz'ne

To a solution of 3—(1H~'1nd01-3-yl)-3~oxo~propionitrﬂe (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:0/EtOAc 10/1 to give 3.0 g of title product (yield 74%).

C11H10N4

Mass (calculated) [198]; (found) [M+HT] =199,

LC Rt = 0.98 min, 90% (5 min method)

'H.NMR (dmso-d6): 4.57 (2H, bs); 5.70 (15, 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—IndoZ—3-yl)-2H—pyrazol-3-yl]—4—pz‘peridz’n—]-yl-bz,fryran'zia’@
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To a suspension of 4-piperidin-1-yl-butyric acid (621.0 mg, 3.0 mmol, 1.5 eq)
in 1,2-dichloroethane (6 mL), NN’ -carbonyldiimidazole (453.0 mg, 2.8 mmol, 1.4
eq) was added and the mixture was stirred at room temperature for 1 hour. 5-(1H-
indol-3-yD)-2H-pyrazol-3-ylamine (400.0 mg, 2.0 mmol, 1.0 eq) in 1,2-
dichloroethane (6 mL) was added; the reaction was stirred at room temperature for 2
days, then 1 day at 70°C, to allow complete migration of the acyl group from the
ring nitrogen to the exocyclic nitrogen. The reaction then was allowed to cool down
to room temperature and the mixture was washed with saturated Nay;CO; and
evaporated under reduced pressure; the crude was purified by preparative HPLC to
give 320.0 mg (yield: 41%) of the title compound as formate salt.

C20H25N50

Mass (calculated) [351]; (found) [M+H"] =352,

LC Rt =1.42 min, 95% (10 min method)

1H-NMR (dmso-d6 of HCOOH salt): 1.37-1,39 (2H, m); 1.50-1.54 (4H, m);
1.72-1.80 (2H, m); 2.30-2.34 (2H, m); 2.40-2.48 (6H, m), 6.78 (1 H, s); 7.08-7.17
(2H, m); 7.43 (1H, d, J=7.6 Hz); 7.71 (1H, d, J=2.8 Hz); 7.76 (1H, 4, J=7.6 Hz);
8.19 (1H, s); 10.39 (1H, s); 11.39 (1H, s)

N-[3-(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, &, 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).
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b) 3—(4-Isopropoxy-plzenyl)-3—ox0-propiom’trz'ie

To a solution of 4-Isopropoxy-benzoic acid methyl ester (2.2 g, 11.2 mmol,
1.0 eq) in dry toluene (15 mL) under No, NaH (50-60% dispersion in mineral oil, 1.1
g, 22.4 mmol, 2.0 eq) was added. The mixture was heated at 80°C and then dry
CH;CN was added dropwise (2.8 mL, 56.0 mrmmol, 5.0 eq). The reaction was heated
for 18 hours, then was allowed to cool down to room temperature and acidified with
HCI 2N. The organic phase was recovered and 2.0 g of crude were obtained and it
was used for cyclization without further purification.

Cl11H1403

c) 5-(4-Isopropoxy~pheny[)-”H-pyrazol-3-ylamine

The product was prepared from 3-(4-isopropoxy-pheny1)—3-oxo-propionitrile
according to general procedure for aminopyrazole synthesis (route A2). The solvent
was removed under reduced pressure, water (10 mL) was added, and the title product
(1.0 g, 94% yield) was precipitated as a yellow solid and used for the next step
without further purification.

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, 4, J=8.8 Hz)

d) N-[5—('4~.750p7'0poxy~phenyl)-2H—pyrazol-3-yZ]-4—-pz’peridin-]—yl—bufyramide

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—(4-15opropoxy-phenyl)-2H~pymzol—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 (calculated) [370]; (found) [M+H+] =371, [M+2/2] =165.
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LC Rt = 1.91 min, 96% (10 min method)

'H-NMR (dmso-d6 of HCOOH salt): 1.25 (6H, d, J=6 Hz); 1.33-1.41 (2H,
m); 1.48-1.53 (4H, m); 1.71-1.77 2H, m); 2.29 (2H, t, J=7.2 Hz); 2.35 (2H, t, J=7.2
Hz); 2.42-2.47 (4H, m); 4.60-4.66 (1 H, m); 6.71 (1 H, s); 6.94 (2H, d, J=8.8 Hz);
7.58 (2H, d, J=8.8 Hz); 8.17 (1H, s); 10.38 (1H, s).

Example 29

N-[5-(1-Ethyl-1H-indol-3-yl)-2H-pyrazol-3-yl]-4-pyrrolidin-1-yl-butyramide

a) 1-Ethyl-1H-indole-3-carboxylic acid methyl ester

To a suspension of NaH (50-60% dispersion in mineral oil, 548.0 mg, 11.4
mmol, 2.0 eq) in THF (20 mL), 1H-indole-3-carboxylic acid methy! ester (1.0 g, 5.7
mmol, 1.0 eq) was added and after 20 min also ethyl iodide (507.0 ulL, 6.3 mmol,
1.1. eq) was added. The reaction was heated at 70°C for 1 h. The mixture was cooled
down to 0°C and water (10 mL) was added carefully. AcOEt was added and the
organic phase was collected and concentrated, to give the crude compound that was
purified through SiO2 column (10 g) with gradient elution from 100% cyclohexane
to cyclohexane-EtOAc 80:20. The title product (860 mg, 74% yield) was obtained.

CI12H13NO2

'H-NMR (dmso-d6): 1.36 (3H, t, J=7.2 Hz); 3.77 (3H, s); 4.26 (2H, ¢, I=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)-3-0x0-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 (860.0 mg, 4.2 mmol, 1.0 eq). 820.0 mg of the title product (vield 91%)
were obtained and used directly for the next step.

CI3H12N20

¢) 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-(I-ethyl-1H-indol-3-yl)-3-oxo-propionitrile
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(820 mg, 3.87 mmol, 1.0 eq). The solvent was removed under reduced pressure; the
solid residue was washed with EtOH to obtain the title product (612 mg, 70% yield).
C13H14N4
Mass (calculated) [226]; (found) [M+H"] =227,
LC Rt = 1.30 min, 69% (5 min method)
d) N-[S-(I-Ethyl-1H-indol—3-yl)-ZH-pyrazol-S—yl]—4-pyrrolidin~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-(1-ethyl-1H-indol-3-y1)-2H-pyrazol-3-ylamine (99.0 mg,
0.5 mmol, 1.0 eq) and 4-pyrrolidin-1-yl-butyric acid (118 mg, 0.75 mmol). The
crude product was purified via preparative HPLC; the title product (77.0 mg, 42%
yield) was obtained as formate salt.
C21H27N50
Mass (calculated) [365]; (found) [M+H"] =366.
LC Rt = 1.83 min, 99% (10 min method)
IH-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, brs); 10.40
(1H, s).
Example 30
N-[5-(4~Cyclopropylmethoxy-phenyl)~2H-pyrazol-3-yl] ~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;COs (3.0 g, 21.8 mmol,
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
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reaction was refluxed for 2 days. The solvent was concentrated under reduced
pressure, NaOH 10% was added, and the product was extracted with DCM. The
organic phase was dried over Na;SQOy4 and the solvent evaporated under reduced
pressure. The title product (1.23 g, yield 79%) was recovered and used without
further purification.

C12H1403

Mass (calculated) [206]; (found) [M+H"] =207,

LC Rt =2.38 min, 86% (5 min method)

'H.NMR (dmso-d6): 033-0.34 (2H, m); 0.57-0.59 (2H, m); 1.21-1.25 (1H,
m); 3.81 (3H, s); 3.89 (2H, d, J=6.8 Hz); 7.02 (2H, d, J=8.8 Hz); 7.88 (2H, d, J=8.8
Hz).

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

The product was prepared according to the general procedure (route Albis).
from 4-cyclopropylmethoxy-benzoic acid methyl ester (1.17 g, 5.9 mmol, 1.0 eq).
The reaction was allowed to cool down to room temperature, the solid formed was
filtered and dissolved in H,O. The solution was acidified to pH 4 and the solid
formed was filtered, affording 1.2 g of 3-(4-cyclopropylmethoxy-phenyl)-3-0x0-
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.

C13H15N30

c) N-[5-(4-Cyclopropylmethoxy-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-cyclopropylmethoxy-phenyl)-2H-pyrazol-3-ylamine
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(152.9 mg, 0.7 mmol, 1.0 eq) and 4-piperidin-1-yl-butyric acid (168 mg, 1.0 mmol,
1.5 eq). The crude product was purified via preparative HPLC; 72.0 mg of the title
product (28% yield) was obtained as a formate salt.

C22H30N402

Mass (calculated) [382]; (found) [M+H™] =383.

LC Rt = 1.99 min, 100% (10 min method)

'H-NMR (dmso-d6 of HCOOH salt): 033-0.34 (2H, m); 0.55-0.59 (2H, m);
1.19-1.25 (1H, m); 1.38-1.40 (2H, m); 1.49-1.54 (4H, m); 1.70-1.77 (2H, m); 2.28-
2.41 (8H, m); 3.84 (2H, d, J= 6.8 Hz); 6.74 (1H, s); 6.97 (2H, d, J=8.8 Hz); 7.60
(2H, d, J=8.8 Hz); 8.19 (1H,s); 10.40 (1H, s).

Example 31

4-Azepan-1-yl-N-[5—(4~difluoromethoxy-phenyl)-ZH-pyrazol-3-yl}-
butyramide

a) 4-Azepan-1-yl-butyric acid ethyl ester

To a solution of azepane (10.2 mL, 102.0 mmol, 4.0 eq) in toluene (30 mL),
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) [1857; (found) [M+HT] =186.

LC Rt =0.26 min, 100% (5 min\method)
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'H-NMR (dmso-d6 of HCI salt): 1.53-1.66 (4H, m); 1.77-1.91 (6H, m); 2.30
(2H, t, J=7.2 Hz); 2.98-3.09 (4H, m); 3.27-3.30 (2H, m); 10.42 (1H, br s).
¢) 4-Difluoromethoxy-benzoic acid methyl ester
Under Nj flow, 1.3 g of 4-hydroxy-benzoic acid methyl ester (8.3 mmol, 1.0
eq) and 1.5 g of sodium chlorodifluoroacetate (10.0 mmol, 1.2 eq) were dissolved in
DMF (25 mL) in a two neck round bottom flask; potassium carbonate (1.4 g, 10.0
mmol, 1.2 eq) was added and the mixture was heated at 125°C for 3.5 hours. The
mixture was then diluted with water and extracted with DCM; organic phases were
dried and evaporated, the crude was purified with Si column (eluent:
cycloexane/EtOAc 80/20) to obtain 0.77 g of product (yield 46%) which was used
directly for the next step.
COHBF203
d) 3-(4-Difluoromethoxy-phenyl)-3-oxo-propionitrile
The product was prepared according to the general procedure for
aminopyrazole synthesis from 872.0 mg (4.3 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) 3-(4-Difluoromethoxy-phenyl)-2H-pyrazol-3-viamine
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.
C10H9F2N30
Mass (calculated) [225]; (found) [M+H"] =226,
LC Rt =1.34 min, 100% (5 min method)
"H-NMR (dmso-d6): 4.82 (2H, br s), 5,71 (1H, ), 7.15 (2H, d, ] = 8.4 Hz),
7.22 (1H,t,J = 74.0 Hz), 7.67 (2H, d, ] = 8.8 Hz); 11.58 (1H, brs)
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D 4-Azepan~1-yl-N-[5-(4~diﬂuoromethoxy-phenyl)-2H-pyrazol-3-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-difluoromethoxy-phenyl)-2H-pyrazol-3-ylamine
(149.0 mg, 0.7 mmol, 1.0 eq). 90.0 mg of title compound were recovered as its
formate salt after preparative HPLC purification (35% yield).

C20H26F2N402

Mass (calculated) [392]; (found) [M+H] =393, [M+2/2] =197.

LC Rt =2.26 min, 100% (10 min method)

'{.NMR (dmso-d6 of HCOOH salt). 1.51-1.60 (8H, m); 1.72-1.76 (2H, m);
2.31 (2H, t, I=7.6 Hz); 2.56 (2H, t, J=7.2 Hz); 2.69 (4H, 1, J=5.2 Hz); 6.80 (1H, s);
7.08-7.45 (3H, m); 7.73-7.76 (2H, m); 8.21 (1H, §); 10.50 (1, br $).

Example 32

Trans (ﬂ:)-Z-piperidin-l~ylmethy1-cyclopropanecarboxylic acid (5-o-tolyl-2H-
pyrazol-3-yl)-amide

a) Trans (+)-2-piperidin-1-ylmethyl-cyclopropanecarboxylic acid ethyl ester

Under Nz 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%).

CI2H2INO2

'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 (SH, m); 4.08-4.17 (2H, m).

b)Trans (ﬁ)-S-piperz’dz’m]-ylmet]'zyl-cyclopropanecarboxyZz‘c acid

The product was prepared according to the general procedure for
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w-aminoacid synthesis (route C2). Evaporation of water under reduced pressure and
trituration with diethyl ether afforded 1.3 g of the title compound (33% yield) as
chloridrate salt.

Cl0H17NO2

Mass (calculated) [183]; (found) [M+H"] =184.

LC Rt = 0.19 min (5 min method)

'H-NMR (dmso-d6 of HCl salt): 0.96-1.01 (1H, m), 1.06-1.11 (1H, m), 1.27-
1.41 (1H, m), 1.62-1.85 (7H, m), 2.82-3.06 (4H, m), 3.36-3.37 (2H, m), 10.88 (/lH,
bs), 12.38 (1H, bs)

¢) Trans (i)-2~piperidin-1-ylmethyl-cyclopropanecarboxylic acid (5-o0-tolyl-
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 commercially available 5-o-tolyl-2H-pyrazol-3-ylamine
(152.0 mg, 0.9 mmol, 1.0 eq). The crude product was purified with prep HPLC and
Si0; column with gradient elution from 100% CH;CN to CH3;CN/2N NH; 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 (#)—Q—piperidin-]-ylmez‘hy[-cycloprapanecm'boxylic acid [5-(2-difluoro
methoxy -p]ze7-zyl)—2H~pyrazoZ-3-yl]—amz'de

a) 2-Difluoromethoxy-benzoic acid methyl ester

2.0 g of 2-difluoromethoxy-benzoic acid (10.6 mmol, 1.0 eq) were dissolved
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in MeOH (15 mL) and a catalytic quantity of sulfuric acid was added; the mixture
was heated at reflux overnight. The solvent was then evaporated and the residue was
dissolved in DCM and washed with saturated NaHCO3. The organic phase was dried
and evaporated to give 1.9 g of title product (vield 87%).

C9HRF203

'H-NMR (dmso-d6): 3.82 (3H, s); 6.99-7.40 (2H, m); 7.31 (1H, d, J=8.4 Hz);
7.63-7.67 (1H, m); 7.82-7.84 (1H, m).

b) 3-(2-Diﬂuoromerhoxy—phenyl)-3-oxo-propionitrile

The product was prepared according to the general procedure for
aminopyrazole synthesis from 1.5 g (7.4 mmol, 1.0 eq) of 2-Difluoromethoxy-
benzoic acid methyl ester (route Albis). The crude product was used directly for the
next step.

C10H7F2NO2

¢) 5-(2-Difluoromethoxy-phenyl)-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% EtOAc to EtOAc-MeOH 90:10. The title product (1.3 g,
76% yield) was obtained.

C10HOF2N30

'1I.NMR (dmso-d6): 4.82 (2H, bs), 5.79 (1H, s), 7.00-7.37 (48, m), 7.79 (1H,
d), 11.74 (1H, bs)

d) Trans (i)-i’-piperidz’m]»ylmethyl-cyclopropanecarboxylic acid [5-(2-
difluoro methoxy -phenyl)-2H-pyrazol-3-ylj-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 (*:)—2-piperidin~1-ylmethyl-cyclopropanecar‘boxylic
acid (99.1 mg, 0.6 mmol, 1.3 eq) and 5.(2-difluoromethoxy-phenyl)-2H-pyrazol-3-

ylamine (125.7 mg, 0.4 mmol, 1.0 eq). The crude product was purified through $i02
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column with gradient elution from 100% DCM to DCM-NH3 in MeOH 2 N 80:20.
The title product (39.9 mg, 23% yield) was obtained.

C20H24F2N402

Mass (calculated) [390]; (found) [M+H"] =391,

LC Rt = 1.68 min, 100% (10 min method)

1H-NMR (dmso-d6): 0.62-0.65 (1H, m); 0.96-1.00 (1H, m); 1.21-1.69 (7H, br
m); 2.13 (1H, br s); 2.30-2.49 (3H, m); 3.29-3.31 (3H, m); 6.91-7.42 (5H, m); 7.72
(1H, d, J=7.2 Hz); 10.67 (1H, s); 12.68 (1H, s)

Example 34

N-[5-(4-Chloro-phenyl)-2H-pyrazol-3-yl]-2-methyl-4-pyrrolidin-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-3-aryl)-amides via the amino
acid route, starting from 5-(4-Chloro-phenyl)-2H-pyrazol-3-yl-amine (58.0 mg, 0.3
mmol, 1.0 eq) and 2-methyl-4-pyrrolidin-1-yl-butyric acid (77.0 mg, 0.45 mmol, 1.5
eq). After 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, I=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 [S-(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
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added to a vigorously stirred mixture of 5-amino-3-(4-methoxy-phenyl)-pyrazole
(500.0 mg, 2.7 mmol, 1.0 eq), DCM (20 mL) and KOH 4.5M aqueous solution (4.7
mL, 21.1 mmol, 8 eq). The mixture was stirred at room temperature for 20 hours.
The organic layer was collected and washed with a water/brine 1/1 solution.
Evaporation of the solvent gave a crude product purified by SiO; column (elution
DCM), to give the title product (720 mg, yield 94%).

C15H19N303

Mass (calculated) [289]; (found) [IM+HT =290

LC Rt = 1.43 min, 100% (3 min method)

'H-NMR (dmso-d6): 1.58 (9H, s); 3.78 (3H, s); 5.69 (1H, s); 6.36 (2H, s);
6.96 (2H, br d, J= 8.8 Hz); 7.68 (2H, br d, J= 8.8 Hz).

b) 2-(3-Bromo-propyl)-2-methyl-malonic acid dimethyl ester

NaH at 60% in mineral oil (1.63 g, 40.8 mmol, 1.3 eq) was washed three
times with hexane and subsequently dried. After addition of dried THF (30mL) the
suspension was cooled to 0°C. Dimethyl 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.

COH15BrO4

'H.NMR (dmso-d6): 1.32 (3H, s); 1.67-1.72 (2H, m); 1.861-1.90 (2H, n);
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
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mixture was stirred and heated at 120°C for 24 hours. After cooling to room
temperature, NaOH solution was added to reach pH 3 and the product was extracted
using a mixture DCM:MeOH 95:5. The obtained crude (0.81 g, 62% yield) was
clean enough to be used without further purification.

C6H11BrO2

'H-NMR (dmso-d6): 1.05 (3H, d, J= 7.2 Hz); 1.41-1.50 (1H, m); 1.61-1.70
(2H, m); 1.75-1.83 (2H, m); 2.31-2.40 (1H, m); 3.52 (2H, dd, J= 6.8 Hz, 6.4 Hz).

d) S-(5-Bromo-Z-methyl-pentanoylamino)-B—(4-methoxy—phenyl)—pyrazole-1-
carboxylic acid tert-butyl ester

Oxalyl chloride (250.0 pL, 3.0 mmol, 1.5 eq) was slowly added to a solution
of 5-bromo-2-methyl-pentanoic acid (390.0 mg, 2.0 mmol, 1.0 eq) in DCM (1 mL)
at room temperature and the mixture was stirred for 2 hours under nitrogen.
Evaporation of solvent and excess of oxalyl chloride gave a residue which was
dissolved in DCM (1 mL) and added dropwise to a solution of 5-amino-3-(4-
methoxy-phenyl)-pyrazole-1-carboxylic acid tert-butyl ester (656.0 mg, 2.3 mmol,
1.15 eq) and triethyl.amine (0.28 mL, 2.0 mmol, 1.0 eg) in DCM (1 mL). The
mixture was stirred at room temperature for 48 hours, after which saturated NaHCO;
solution was added and the organic layer was collected and dried. The crude was
purified through SiO2 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) IM+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, brd,J=
8.8 Hz); 7.07 (1H, s); 7.79 (2H, br d, = 8.8 Hz); 10.09 (1H, s).

e) 5-[5-(4-Acetyl—[1,4]diazepan-1-yl)-2-methyl-pentanoylamino]—3-(4-

metlj.oxy-phenyl)—pyrazole-1-carboxylic acid tert-butyl ester
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5~(S~Bromo~2~me‘nhyl-pemanoylamino)—3-(4-methoxy-phenyl)-pyrazoie-1-
carboxylic acid tert-butyl ester (280.0 mg, 0.6 mmol, 1.0 eq) was dissolved in DCM
(3 mL). Triethylamine (80 pL, 0.6 mmol, 1.0 eq) and 1-[1,4]-diazepan-1-yl-ethanone
(158 uL, 170.0 mg, 1.2 mmol, 2.0 eq) were added and the mixture was stirred at
room temperature for 24 hours, then at 50°C for 16 hours. NaHCO; saturated
solution was added and the organic layer separated and collected. Evaporation of the
solvent gave a crude product purified using SiO; column (elution DCM,
DCM:MeOH 99:1 to 96:4) obtaining the title product (181.3 mg, yield 54%).

C28H41IN505

Mass (calculated) [$27]; (found) [M+H"] =528

LC Rt = 1.63 min, 100% (5 min method).

1H-NMR (dmso-dé): 1.13 (3H, d, J= 6.4 Hz); 1.33-1.50 (4H, m); 1.62 (9H,
s); 1.65-1.81 (2H, m); 1.96 (3H, s); 2.34-2.44 (1H, m); 2.52-2.67 (3H, m); 2.98-3.13
(3H, m); 3.40-3.46 (4H, m); 3.80 (3H, s); 7.01 (2H, br d, J= 8.8 Hz); 7.06 (1H, s);
7.79 (2H, br d, J= 8.8 Hz); 10.07 (1H, s).

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

5~[5~(4-Acety1-[l,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. NaHCOj; 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)

I.NMR (dmso-d6): 1.05 (3H, d, J= 6.4 Hz); 1.26-1.40 (3H, m); 1.50-1.57
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(1H, m); 1.62-1.68 (1H, m); 1.70-1.76 (1H, m); 1.96 (3H, s); 2.36-2.42 (2H, m);
2.53-2.50 (2H, m); 2.59-2.62 (1H, m); 3.31-3.34 (2H, m); 3.37-3.47 (4H, m); 3.78
(3H, s); 6.80 (1H, s); 7.00 (2H, br d, J= 8.8 Hz); 7.63 (2H, br d, J= 8.8 Hz); 10.30
(1H, s); 12.6 (1H, s).

Example 36

5-(4-Acetyl-[1,4]diazepan-1 -y])-2-methyl-pentanoic  acid  [5-(4-chloro-
phenyl)-2H-pyrazol-3-yl]-amide

a) 5-Amino-3-(4-chloro-phenyl)-pyrazole-1-carboxylic acid tert-butyl ester

To a solution of 5.Amino-3-(4-chloro-phenyl)-pyrazole (2.8 g, 14.5 mmol,
1.0 eq) in DCM (30 mL) potassium hydroxide (27 mL of a 4.5 M solution) and di-
tert-butyl dicarbonate (3.5 g, 16.0 mmol, 1.1 eq) were added in sequence. The
mixture was stirred at room temperature until complete conversion was observed by
LC-MS analysis. The organic layer was krecovered by extraction from water and
dried under reduced pressure. The solid was washed with MeOH and filtered, to give
3.6 g of a white solid (yield 85%).

C14H16CIN302

1H-NMR (dmso-d6): 1.68 (9H, br s); 5.34 (2H, br s); 7.25-7.27 (1H, m); 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
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0.5 eq of activated 5-bromo-2-methyl-pentanoic acid was added. HCl 1M was added;
the crude was extracted with DCM and purified through 8102 column (eluent DCM)
to give 3.3 g (yield 97%) of the title product.

C20H25BrCIN303

Mass (calculated) [370]; (found) [M+H"] =370/372.

LC Rt =2.33, 95% (5 min method)

c) 5-(4-Ace‘cy1-[1A}diazepan-1—yl)-2-methy1-pentanoic acid [5-(4-chloro-
phenyl)-2H-pyrazol-3-yl]-amide

1-[1,4]Diazepan-1-yl-ethanone (1.4 mL, 10.8 mmol, 1.2 eq) was added to a
solution of 5—(5-bromo-Z-methyl-pentanoylamino)-B-(4-chloro-phenyl)-pyrazole-1-
carboxylic acid tert-butyl ester (3.3 g, 9.0 mmol, 1.0 eq) and triethylamine (1.25 mL,
9.0 mmol, 1.0 eq) in 2-butanone (15 mL) and the mixture was stirred at reflux for 48
hours. After solvent removal, DCM (5 mL) and TFA (3 mL) were added and the
mixture was stirred at room temperature for 3 hours. DCM and TFA were
evaporated under reduced pressure and the crude was treated with a solution of
saturated Na,COs and extracted with EtOAc. The crude was purified through SiO2
column (gradient elution from 100% DCM to DCM-NH3 in MeOH 2N 92:8).

1.7 g (vield 44%) of the title product was recovered.

C22H30CINSO2

Mass (calculated) [4317; (found) [M+H"] =432,

LC Rt = 1.80 min, 90% (10 min method)

1H-NMR (CDCI3): 1.14-1.21 (3H, d, ] = 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); 7.4%
(2H, d, J= 8.0 Hz); 7.71 (2H,d, J= 8.0 Hz); 10.40 (1H, ¢); 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
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Pyrrolidine (3 mL, 36 mmol, 1.2 eq) was dissolved in DCM (50 mL) and
methyl levulinate (4 mL, 30 mmol, 1.0 e'q)'was‘added. The soluftion was stirred at
room temperature for 1 hour, then Na{’OAchBH (7.6 g, 36.0 mmol, 1.2 eq) was
added. The mixture was stirred at room temperature for 16 hours, then brine was
added, the crude was extracted with DCM and dried. 2.0 g of the title product were
obtained (34% yield).

C10H19NO2

'H-NMR (CDCls): 1.04 (3H, d, J=6.4 Hz); 1.67-1.90 (6H, m); 2.26-2.43 (3H,
m); 2.51-2.54 (4H, m); 3.64 (3H, s).

b) 4-Pyrrolidin-1-yl-pentanoic acid

To & suspension of 4-pyrrolidin-1-yl-pentanoic acid methyl ester (2.0 g, 10.0
mmol) in water (20 mL), NaOH (0.8 g, 20.0 mmol, 2.0 eq) was added and the
mixture was heated at reflux for 10 hours. The reaction was then allowed to cool to
room temperature, the pH was adjusted to 3 with HCl 37% and the mixture was
concentrated under reduced pressure. The residue was treated with EtOH, the
sodium chloride precipitated was filtered off and the solvent was evaporated under
reduced pressure, affording 1.7 g of the title compound as white solid (99% yield).

C9H17NO2

1H-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-5-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 § hours at 50°C, to
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allow the complete formation of the exocyclic nitrogen acylated isomer. After
purification via preparative HPLC, 150.3 mg of title compound were recovered as
formate salt (87% yield).

C18H23CIN40O

Mass (calculated) [346]; (found) [M+H"] =347.

LC Rt =1.69 min, 100% (10 min method)

1H-NMR (dmso-d6 on the formate salt): 1.11 (3H, d, J=6.4 Hz); 1.63-1.80
(5H, m); 1.90-1.99 (1H, s); 2.29-2.42 (2H,m); 2.80-2.86 (5K, m); 6.82 (1H,s); 7.46-
7.49 (2H, m); 7.70-7.73 (2K, m); 8.19 (1H, s); 10.55 (1H, br's)

Table 3- Examples 38-372

Table 3 shows a selection of the compounds synthesised, which were
prepared according to the method indicated in the last column of the table and
discussed in detail in the Experimental Procedures with the synthesis of Examples 1-
37, When the compound is indicated as the HCI salt, the salt was formed by
digsolution of the free base in methanol and addition of 1 eq 1M HCI in ether
followed by evaporation of the solvents, When the compound is indicated as

HCOOH (formic acid) salt, the compound was purified by preparative HPLC.
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Biological activity

Cloning of alpha7 nicotinic acetylcholine receptor and generation of stable
recombinant alpha7 nAChR expressing cell lines

Full length cDNAs encoding the alpha7 nicotinic acetylcholine receptor were
cloned from a rat brain cDNA library using standard molecular biology technigues.
Rat GH4C1 cells were then transfected with the rat receptor, cloned and analyzed for
functional alpha7 nicotinic receptor expression employing a FLIPR assay to measure
changes in intracellular calcium concentrations. Cell clones showing the highest
calcium-mediated fluorescence signals upon agonist (nicotine) application were
further subcloned and subsequently stained with Texas red-labelled a-bungarotoxin
(BgTX) to analyse the level and homogeneity of alpha7 nicotinic acetylcholine
receptor expression using confocal microscopy. Three cell lines were then expanded
and one characterised pharmacologically (see Table 4 below) prior to its subsequent
use for compound screening.

Table 4 - Pharmacological characterisation of alpha7? nAChR stably

expressed in GH4Cl cells using the functional FLIPR assay

!
Compound } ECs9 [microM] i
Acetylcholine E 3.05 = 0.08 (n=4) 3

| Choline § 24.22 = 8,30 (n=0) \
Cytisine zt 1.21 = 0.13 (n=5) t
DMPP } 0.98 = 0.47 (n=6) |
Epibatidine 1 0.0 12+ 0.002 (n=7)

Nicotine 1 1,03 = 0.26 (n=22) |

Development of a functional FLIPR assay for primary screening
A robust functional FLIPR assay (Z2° = 0.68) employing the stable
recombinant GH4Cl cell line was developed to screen the alpha7 nicotinic

acetylcholine receptor. The FLIPR system allows the measurements of real time
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Ca**-concentration changes in living cells using a Ca®" sensitive fluorescence dye
(such as Fluo4). This instrument enables the screening for agonists and antagonists
for alpha 7 nAChR channels stably expressed in GH4C1 cells.

Cell culture

GHA4CI cells stably transfected with rat- alpha7-nAChR (see above) were
used, These cells are poorly adherent and therefore pretreatment of flasks and plates
with poly-D-lysine was carried out. Cells are grown in 150 cm? T-flasks, filled with
30m] of medium at 37°C and 5% COs..

Data analysis

ECsy and ICso values were calculated using the IDBS XZfird. ! software
package employing a sigmoidal concentration-response (variable slope) equation:

Y= Bottom + ((Top-Bottom)/(1+((ECs¢/X) ~HillSlope))

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 Table 2 and the obtained rank order of
agonists is in agreement with published data (Quik et al., 1997, Mol. Pharmacol,,
51, 499-506).

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 ICsg 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




220 Cei (.3 26)ZzL W() 2008/087529PCTM32008/000090 222
Biological activity Cloning of alpha? nicotinic acetylcholine receptor
and generation of stable recombinant alpha7 m4Ch.R expressing cell
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compound Screening. expressed

Table4-Rhapvachogicaledzrtactétisaliofohaiphal BRIPRRstaidyyirscreening

G114C1 cells using the functional FLIER assay Compound EC50
asqwiierapRAYing the stable recombinant GH4C1 cell line expressing the alpha7
nAChR. Hits identified were validated further by generation of concentration-
response curves, The potency of compounds from Examples [-372 as measured in
the functional FLIPR screening assay was found to range between 10 nM and 10
microM, with the majority showing a potency ranging between 100 nM and 5
microM.

The compounds were also demonstrated to be selective against the alphal

nAChHR, alpha3 nAChR and SHT3 receptors.
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1.21 th- 0.13 (n=5) DMPP 0,980,47 (n=6) Fioibatidine 0.0 12th 0.002
(n=7) Nicotine 1,03 th. 0.26 (n=22) Development of a functional FLIER
assay for primary screening A robust functional FLIPR assay (Z' =
0.68) employing the stable recombinant&H4C1 cell line was developed to
screen the alpha? nicotinic acetylcholine receptor. The FLIP?. system
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1. A compound of formula (I):

MCSLLP

RYY
Z/( . o /( )

Rjp—y N—T N "R—(¥)m
(a

ey
wherein
T is a (C3-C5) alkane-o,m-diyl or alkene-a,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;
Z is 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]aminocarbonyl; linear,
branched or cyclic (C1-C6) alkyl, alkoxy, acyl;

Q is a group of formula
H
N

H

R’ is C1-C3 alkyl;

>

jisOor1;
R is a 5- to 10-member aromatic or heteroaromatic ring;

mis 0,1, 2, or 3;



Ca2T-concentratior, changes in living cells using a Ca2+ sensitive

fluorescence dye (such as Fluo4). This instrument enables the screening

for agonists and antagonists for alpha? nAChR channels stably expressed
Wi ERAC ells. Cell culture  GI-14C1 cells stably tran%?&&%/%?%)ﬁﬁ"?%%-

alpha7-nAChR (see above) were 4¢8d. These cells are poorly adherent

and therefore pretreatment of flasks and plates with gpoly-D-I sine as_ ...
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weré ‘calculated using the IDBS XLiit4. | software package employing a
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surves were obtained in the concentration range from 0,001°to 30 microM.
alibentesulibenC50cusues dre lisieskin Takadahd the obigated rgak-Co)
order of agonists is in agreement with published data (pith< et al., 1997,

allpyianPheiivisioR slinsoobsumied, orKEclssEy! s RikHEWPARG KR OREn OF
. the specific a? nACHR antagonist ethyllycaconiti ich.i: .
oS AT e b A IR
(ctagetharwiih e compating picokng eomeanisatiantetihR neictopdiEneaviioBe
value was calculated as 1.310.43 riM in nine independent experiments.
at@esefcpen st ofiftirtiondtreIRR tass@ysitondelativity testing
unctional IELIPR assays were, deve’{ogped i ordterito test %Qelf%)%lseﬁitiev%{hfof
SAEdmMPotds éaﬁfaelheé’tn%ﬁre ’all?)‘ﬁéﬁ“(crﬁﬁls}‘cﬁ 5tsr)a%altncljs 8|BP1§3‘° ?(f;:fnghonlc) hAGH
2. receptersanghtherstiustusally 4elated o1 IRireaepiREdiRr determination of
activity at alphal receptors natively expressed in the rhabdomyosarcoma
T deriveneTBA6iE! optiting larsuvdned 8/08 752 9P @912 206830000902 Rgen;
assay employing membrane potential sensitive dyes was used, whereas
Z ’aﬂ%ﬁ@@électivity was determined by a calcium-monitoring assays using
R’thﬁ&'%té\ﬁgeﬁﬁyﬂ-frg%%}{ecﬂlplﬂﬁ‘& fny grder tq test selegtivityagaing tgsisting
5-HT3 receptor, a recombinant cell line was constructed expressing the
ofhuan SrHIT3AireesphorrinhiekE kK298 lte (€ &iith a daldiaminooritorint HnEER
assay employed. Screening of compounds  The compounds were
br?é’éf&@ﬁ%iﬁﬁf ﬁécfﬁh%ﬁbﬂéﬂ‘%ﬁ]é?z‘ﬁ’rﬁﬁgﬁy screening assay employing the
stableiecombinant GH4C1 cell line expressing the alpha? nAChR. Hits
identfied were validated further by generation of concentration response
¢tirves, The potency of compounds from Examples 1-372 as measured in
p tge f,u%tlf)ﬂ@ RLPR SYaEDINIA%SRY WAk feund.ig range between 10 riM
’aﬁg 10 microM, with the majority showing a potency fanging between 100
3.nM and &ipicral Mtcordiiheccdmpalindseére also demonstrated to be
selective against the alpha" nAChR, alpha3 nAChR and 5I1T3 receptors,
T jesere b2sigk AIMS A compound of formula (1): 0 (R)p N R-(Y)m Oq
7 gls) I\VA/rener(?jn T is a (C3-05) alkane-a,co-diyl or alkene-a,m-diyl, optionally
carrying an oxo group and optionally substituted with one or more
R halegrpasderowe groupsoiGlticd h alkydanlsanehBueroalkit (Govogyalkyl,
I, alkylidene, fluoroalkylidene groups; (C3-C6) cycloalkane-1,1-diyl,
allsgayetstilkane-1,1-diyl groups; (C3-C6) 10 cycloalkane-1,2-diyl,
pxacycloalkanc-1,2-diyl groups, where the bonds of the 1,2- diyl radical
P f&i]oéf}med ring with the T chain; and with the proviso that when T
carri n oxo group this is not part of an amide bond; Z is CH2, N, 0, S,
S(-O%ENS.(ZO)Z; g and g' are, independently from one another,
Qiﬁstegers from | to 4, with the 15proviso that the sum of q + g' is no greater
than 6;

MCSLLP




pis 0, 1, or 2; R', independently from one another for p = 2, is selected
from the group consisting of mono- or di- [linear, branched or cyclic
(C1-C6) alkyllaminocarbonyl; linear, branched or cyclic (C I-C6) alkyl,

WaRE%Y8EEY1; 20 Q is a group of formula N,N, /IN ; R" is CREBIERIFEN or
1; Risa5-to 10-member aroniafic or heteroaromatic ring; 25mis 0, 1,
2, or 3; WO 2008/087529PCT/IB2008/000090 216 Y represents,

j isifidependently from one another when in is greater than 1, halogen;
.hydroxy, mercapto; cyanc, nitco, amino, linear, branched or cyclic (C1-C6)

R i SR U DA SRR T nkyicarbonyt (03-C6)

q, Pysicatiord G12:06) alkenes (93:08)cyslpalicyl-(C1-06) alkyl; linear,

ranched, or cyclic (01-06) alkylcarbonylamino; mono- or di-, linear,

4. brarchedponnyehci@lng6) alkiiabnwirwearbonyl; carbamoyl; linear,
.branched, or cyclic (01-06) alkylsulphonylamino; linear, branched, or

T 13 P8iR0106} 4ikylsuiphonyl; mono- or di-, linear, branched, or cyclic

7 ig%-OG) alkylsulphamoyl; linear, pranched or cyclic (01-06) alkoxy-(C1-C6)
alkyl; or, when m=2, two Y substituents, together with the atoms of the R

p igtoup they are attached to, may form a ring; salts, isomers,
diastereomers; racemic mixtures and isotopic compositions thereof, 2.A

R &b pbPbEsT formula (1) according to claim 1, wherein; T is
butamg-1,4-diyl optionallysubstituted with one or more (01-03) alkyl,
halagen; Z is Nor 0; R, independently from one another for p = 2, is

Q iSelected from the group consisting of mono- or di- [linear, branched or

jis :clic (01-06) alkyllaminocarbonyl;. branched or cyclic (01-06) alkyl,
alkoxy, acyl; N, ,N p, q;R",j, R, Y and m being as defined under formula

R il pl3Ay compbundiaaenraitg o claim 2, wherein T is butane-1,4-diyi; Z is
N or 0; R' is selected from the group consisting of linear, branched or

m igybliE PORD6) alkyl, alkoxy, acyl; pisOor 1;rN Qs WO

Y %%9?!&-3,5%%%%{’ eg’gg rcgr%o 819? %nzo XZ ‘stwgén m is greater than 1, halogen;

MCSLLP

hydroxy; linear, branched or cyclic (C1-C6) alkyl, trihaloalkyl, di- or trihaloalkoxy,
alkoxy;(C3-C6) cycloalkyl-(C1-C6) alkyl;

q, q° are as defined under formula (I).

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

H
/@_;/N ; 4@

R, p,q. 9, R, 5, RY and m being as defined under Formula ().

'
H

7. A compound according to claim 6, wherein:




R is a 5- to 10-member aromatic or heteroaromatic ring; 9, q', R, Yand m  MCSLLP
are as defined under formula (1); 4.A compound according to claim 3
wherein: T is butane-1,4-diyl; Zis N; pis 1; R"is (C1-C6) arty% N, N Q is

WO /%58%phenyl, pyridyl, thienyl; indolyl; mis 0, 1 or 2; YGEHFELEH{40%
independently from one another wRé# in is greater than 1, halogen;
hydroxy; linear, branched or cyclic (C1-C6) alkyl; trihaioalkyl, di- Or

T trihetpaikoky - &iKoxyt(@8-06 ywyitivatd M1 C6§ Alaliod; beagsas defined

7 Unélgr‘formula (). 5.The compounds according to claim 4 wherein Q-R is
N ,2@ compound of formula (1) according to claim 1 wherein: T is

propafe-1,3-diyi optionally substituted with (C1-C3) alkyl, halogen; Z is

OH&%; Qis agroup of formula ("HN, N, R, p,q,q, R", ], R,Y and in

Q Bseing as defined under Formula (1), A compound according to claim 6;

o Waerein:, WR 2008/087529RET HIBR008/000890 228 T is propane-1,3-diyl
optionally substituted with (C1-03) alkyl, halogen; Z is CH2; N, Q is g and

p @' @re,lindependently from one another, 1 or 2; pis 0 or 1; R' is selected

from the grqup consisting of linear, bga,nchﬁg% or cyclic (01-06) alk;él, T
Raﬁ%éw,cgfgwf?% @’e group consisting of linear, branched or cyclic’(C1-C6) alkyl,

alkoxy, acyl;

jis 0y

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 CHj;

g 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;

j is 0;

R is phenyl, pyridyl, naphthyl;

mislor?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.

9. The compounds according to claim'8 wherein
Q-Ris

H

N

R




Y and m are as defined under Formula (I); 8.A compound according to MCSLLP
claim 7, wherein: T is propane-1,3-diyl; Z is CH2; g and q' are,
independently from one another, | or"); pis 0 or 1; R' is selected from the
WGP BF8isting of linear, branched or cyclic (C1-C6) alkyENIBRO®/ 18098
0; R is phenyl; pyridyl, naphthyl; m 29 or 2; Y represents, independently
from one another wHen m is greater than 1, halogen; hydroxy; linear,
l@ranchednosayclieo@it <) alkydiriha)aetikytidi- or trihaloalkoxy, alkoxy;

(C3 C6) cycloallc?/I (C1-06) alkoxyl. 9.The compounds according to claims
\Aﬁ]@f‘é‘?ﬁ”@r Ryl RPiirsado osRE 00 PE T AB 2658 /alobde 211 0.A

pound according to claim 6, wherein: T is propane-1,3-diy1 optionally

substl% ed with (C1-03) alkyl. halogen; Z is CH2; Qis q and Q' are,
indep ntly from one another, 1 or 2; pis 0 or 1; R' is selected from the
grou;ﬁt_‘\{N sisting of linear, branched or cyclic (01-06) alkyl, alkoxy, acyl; |

Qiss0; R, Y*and in are as defined under Formula (I); 11.A compound
accordlng to claiml O, wherein: T is propane- 1 ,3-diyl; Z is CH2;

g and q’ are, 1ndependent1y from one another, 1 or 2;

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);

11. A compound according to claim10, wherein:

T is propane-1,3-diyl;

Z is CHy;

q 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,

mislor?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,
alloxy: (C3-C6) cycloalkyl-(C1-C6) alkoxyl.

12, The compounds according to claim 11 wherein

Q-Ris




g and g' are, independently from one another, 1 or2; pisOor 1; R'is
selected from the group consisting of linear, branched or cyclic (01-C6) MCSLLP
alkyl; H, Q is -N j is 0; R is phenyl, pyridyl, naphthyl; inis 1 or 2; Y
represents, independently from one an tﬁ?r when m is greater than 1,
halogen; hydroxy; linear, branched or c% ¢ (C1-C6) alkyl, trinaloallcyl, di-
or trihgloalkoxy, alkoxy; (03-06) cycloalkyl-(01-06) alkoxyl. 12.The
com%?\n dsﬁiccording to claim 11 wherein Q-R is MCSLLP 230 13. A
phar N@&TJ flcal composition containing a compound according to claims
1-12, with a pharmaceutically acceptable carrier or excipient. 14. The use
o{ 2 compo nd according to claims 1-12 for the parecparationdoga

) rmgeeutica¥ co sifioh ¢onfainin mpound_according to claims
medlcameﬁ or tghel%rea merxll%% neurofoglca, uroae enerative, g

D%ymi%ﬂﬁ' &993@@@0&&@%!’5%&‘&?&@1@'@9%@@% Rhelic, QddiCtiO”’
nociceptive, and sexual disorders. 15. The use according to claim 14, for

thel treatientief s€niledepoantlag atveditgntdeflaibeisbrikrsoAthkepreptisation of a
disease and schizophrenia. 16. The use of a compound according to

clardiranientidpthéhgrdpeiaton obla resdidagiedt foewedsasnentioreor psychiatric,

treatment of diseases, conditions or dysfunctions involving the alpha, 7 .
PSRBTl BEBr P DA 6P R r AR orhociceptive, and

tr&%}ﬁﬁ?'&ﬁs%f agﬁile dementia, attention deficit disorders, Alzheimer's
disease and S¢ izophrenia.

15. The use according to claim 14, for the treatment of senile dementia,
attention deficit disorders, Alzheimer’s disease and schizophrenia.

16.  The use of a compound according to claims 1-12, for the preparation of a
medicament for the prevention or treatment of diseases, conditions or dysfunctions
involving the alpha 7 nAChR.

17.  The use according to claim 16, for the prevention or treatment of senile

dementia, attention deficit disorders, Alzheimer’s disease and schizophrenia.




