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WO 2007/040982 1 PCT/US2006/036423
5-(PHENYLISOXAZOLYLETHOXY)-TRIAZOL-3-YL SUBSTITUTED
PYRIDINE COMPOUNDS FOR THE TREATMENT OF
NEUROLOGICAL, PSYCHIATRIC OR PAIN DISORDERS NEW
COMROUNDBS FOR THE TREATMENT OF NEUROLOGICALT/US2006/036423
POXGHATRIC . ORBAIN, DISQRDERS, FHeld of-:theinventen: Thenprasentor Tuz
tRvention iszdirected:tonovel compoundsrtreirusesyrthefapy and
pharmaceutical compositions comprising said novel compounds. 10
Backoraung of thsdrvantion Glulamaleds e RARLEXRIRRY pgyCHIATRIC
neurotransmitter in the mammalian central nervous system (CNS).
GliamBd Proddddssits effects on central neurons by binding to and
thereby activating cell surface receptors. These receptors have been
d_into. two major classes, the 15 ionotropic and metabotropic

?F&i%iﬁ%&—r%é%%s based on the structural features of the receptor
proteins the means by which the receptors transduce signals into the cell,

ap pharacaleaica alles, The melobeierir Tz ieeRiorS

are proteln coupiledO recept@rs that activate 20 & varlety of
|mﬂxam@dhmrtsé@mwmsse%gemysmmgﬁf@ﬁbwmgamésb|ndmg of
glutamate. Activation of mGI Rs in intact mammalian neurons elicits one
or more of the following responses: activation of phospholipase C;
increases in phosphoinosi‘tide (P1) hydrolysis; intracellular calcium
releases activationef:pnhespholipase D; activation or inhibition of adenyl
cyclase; increases or decreases in the formation of cyclic adenosine
te (CAMP); 25 activation of se, increases in

e i R S R
ptidsphélipasetA2othere asesfintarackidohicacic eldaseandiddheasegctivating

ordegreases ndhe @ﬁék\é'l?)!c%t\é?étﬁ‘ag)%@@d!%@&jz AtRd ion; &hé}%@é‘ésthe
Schoepp et al., Trends Pharmacol. Sc!. 14:13 (1993), Schoep

NEUEERER S0 (LGB S SP NI PRAFHEE! 5{,%'%“1“ of the
(1995)% Bosdiianctdigaliniy Prodg:iNeurabioh: 595 51(299@hals into the cell, and

pharmacological profiles.

The metabotropic glutamate receptors (mGluRs) are G protein-coupled receptors that activate
a variety of intraceliular second messenger systems following the binding of glutamate.
Activation of mGiuRs in intact mammalian neurons elicits one or more of the following
responses: activation of phosphelipase C; increases in phosphoinositide {(P1) hydrolysis;
intraceliular calcium release; activation of phospholipase D; activation or inhibition of adenyl
cyclase; nereases or decreases in the formation of cyclic adenosine monophosphate (c AMPY;
activation of guanylyl cyclase; increases in the formation of cyclic guanosine monophosphate
(cGMP}; activation of phospholipase Ay; increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and ligand-gated ion channels. Schoepp er @f., Trends
Pharmacol. Sci. 14:13 (1993}, Schoepp, Newrachem, Int. 24:439 {1994}, Piner al,
Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog. Neurobiol 59:55 (1699).

Molecular cloning has identified eight distinct mGIuR subtvpes, termed mGluR] through
mCluR8. Nakanishi, Newron 13:1031 (1994}, Pin et al., Neuropharmacology 34:1 (1993),
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30 Molecular cloning has identified eight distinct mGluR subtypes, termed
MGIuRI through mGIuR8. Nakanishi, Neuron 13:1031 (1994), Pin et al.,
Neuropharmacology 34:1 (1995), WO 2007/040982 PCT/US2006/036423
2 Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity
ocouFs ey expression of alternatively spliced forms of certaipam@duis 36423
subtypes. Pin et at., PNAS 89:10331 (1992), Minakami et al., BBRC
199:1136 (1994), Joly et al., J. Neurésci. 15:3970 (1995). 5 Metabotropic
glutamate receptor subtypes may be subdivided into three groups, Group

R GEPYRN, ﬁ%ﬁ@‘%%.‘ i DAGIURS Hasee.Qn.2MiNe AcidSequence,

homology, the second messenger systems utilized by the receptors, and
SRR TR AT R TAYSIE Y SR CAAPHELET SHTR Bfolp FIREIER ABA BN
SnGLRI IGlIuRS AR thelr. alternatively spliced \vatiasts/ Thevso-biadingsof o
(?&)gsjists to these receptors results in the activation of phospholipase C
and‘the subsequent mobilization of intracellular calcium. Neurological,
psychiatric and pain disorders Attempts at elucidating the physiological

veles;0b QuURhmGHBs suggestIhal activation el theseseaepters gt
deuronal excitation. varipus studies have, demansrated that Group L
mGIURE AgonISts can produce posteynaptic exeration upon glbgﬁca%lon to
TRRSERNTS SFPTeS hipipotarnibuscerrebralicortbrir chrabetiing] caneh thralarisiss.
Cgéu\ﬁl@ e ethertNS ﬁ%ggﬁﬂé-rg@iﬁyi%ﬂt%gi@ gi&%ﬁ%%@_ iﬁﬁﬁhﬁﬁ%ﬁi@@ Tis
ue to direct activation of postsynaptic URs, but it also has been
R Tt S TV BB Rap R R RL Sy . e
sictease dinelirotranshiitterctelenssciBaskys, Trends Pharinacol. Sci, 15:92
(1992), Schoepp, Neurochem. Int, 24:439 (1994), Pin et al.,
Neuropharneacology 34:1(1995), Watkins et al" Trends Pharmacol Sci.
15:33 (1994).
Neurological, psychiciric and pain disorders

Atitempts at elucidating the physiological roles of Group I mGluRs suggest that activation of
these receptaors elicits neuronal excitation. Various studies have demonstrated that Group |
mGluRs agonists can produce postsynaptic excitation upon application 6 neurons in the
hippocarmpus, cerebral cortex, cerebsllum, and thalamus, as well ag other CNS regions.
Evidence indicates that this excitation is due to direct astivation of postsynaptic mGluRs, but
it also has been suggested that activation of presynaptic mGluRs cccurs, resulting in
increased neurotransmitter release. Baskys, Trends Pharmacoel. Sci, 15:92 {1992}, Schoepp,
Newrochem. Int. 24:439 (19943, Pin et al., Nevropharmacology 34:1(31995), Watkins ef al,,
Trends Pharmaco! Sci. 15:33 (19943,

Metabotropic ghitamate receptors have been implicated in a number of normal processes in
the mammalian CNS. Activation of mGIuRs has been shown to be required for induction of
hippocampal long-term potentiation and cerebellar long-term depression. Bashir ef a/.,
Nature 363:347 (1993), Bortolotto ef al., Nature 368:740 (1994), Aiba er al., Cell 79:365
(1994), Aiba er al., Cell 79:377 {1994). A role for mGluR activation in nociception and
analgesia also has been demonstrated, Meller &1 al., Newroreporf 4: 875 (1993}, Bordi and

Ugolini, Brain Res. 871,223 (1999). In addition, mGIluR activation has been suggested to
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25 Metabotropic glutamate receptors have been implicated in a number of
normal processes in the mammalian CNS. Activation of mGIuRs has
been shown to be required for induction of hippocampal long-term
potentiation and cerebellar long-term depression. Bashir et at., Nature

, Bortolotto et al., Nature 368:740 (1994), Aib
%‘gg@é}"(?ié 4), Aiba et al., Cell 79:377 (1994). A role for sk ‘%2‘}“"%"“3

actlvatlon in nociception and analgesia also has been demonstrated,

Meller et al., Neuroreport 4: 879 (1993), Bordi and Ugolini, Brain Res.

ig?l :223 999) In addition, MmGIuR actlv tion has been suggested to WO
B S SO0 6H 53 T By R RGBS Yol T Ve =™

rghotiednctnrat processescinciudin gsynaptisptrapsmissiomating ironal,

ﬁﬁ}!@)@%%gwap&ﬁtﬁt&%ﬂ%@ 5@@%16195@ %Uﬁmﬁ¥n®gﬂﬁplﬁﬁ@&"%n%@% control

learning, olfactory memory, central control of cardiac activity, waking,

RO CURtPSH R e EoitrSoF the Fattibido SculEr réfd K anlshl Neuron

Ne3r 30313994y Pin et a8 Melrdpiarnigeology 134711 Eytopfel et al,, J.
Med. Chem. 38:1417 (1995). Further, Group | metabotropic glutamate
receptors and mGIuRS jn particular, have been suggested to play roles in

et O TS SRS RICHICR Broresias HnrfieRdars amedind aécen
s@@ﬂ&te‘ﬁh&@%ﬂl@lmd&Stmk%yhﬁgﬁlwghmaic@lmxg&@f&&dﬁ%h@mb@iﬂdtﬂé@&mmg

h Iy mia L [0 epilepsy, rodegeneratlv disorders.such
R D e 8 SRR B SR
PACPS (1993Y S BURTIHGHATA & afchife @@hmqsglﬁwgw,dm@m%@hoappaﬂt,af

MS Re: nmewoﬁelz&h&l@?%ﬂ?ﬂ@z@w&,cbdeyzr]@@hzajlmﬁpt@g%%&zmm et

nqpfel at, al 2em ., 3 141 1995 oor
SR ORS00, AR B, O, Kool
@héMﬁéc@M@ 43:(2002)/Nevgebauet @aﬁ@@ﬂ%@@@@?omrﬁéﬁfﬁ 360 1),

®athelegydn @%ﬁ%@ﬂ%@%ﬁztb%qmd@) hedua.10-excessive (2009_ Much of
glut te |n ced %ﬁgcltatlon of CNS neurons. Because Group luRs

Se CHitiarat et e ﬁ%%ﬁ%ﬁ%leé%?téi‘ié‘“ﬁ\? f& iced
qagléﬁsymabﬁ@&%hamﬁﬁwsaawdmmancé@ﬁﬁewna:ptvcrgtmaanmwmate -mediated

neuronal excitation via postsynaptic mechanisms and enhanced presynaptic glutamate
release, their activaiion probably contributes to the pathology. Accordingly, selective
antagonists of Group I mGuR receptors could be therapeutically beneficial, specifically as

neuroprotective agents, analgesics or anticonvulsants.

Recent advances in the elucidation of the neurophysiological roles of metahotropic glutamate
receptors generally and Group | in particular, have established these receptors as promising
drug targets in the therapy of acute and clronic neurological and psychiatric disorders and

chronic and acute pain disorders,
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release, their activation probably contributes to the pathology.

~Accordingly, selective antagonists of Group | mGIuR receptors could be

therapeutically beneficial, specifically as 20 neuroprotective agents,
analgesics or anticonvulsants. Recent advances in the elucidation of the
newophysiolagical roles of metabotropic glutamate receptonscgenesallyse.:s
and Group | in particular, have established these receptors as promising
drug targets in the therapy of acute &nd chronic neurological and
psychiatric disorders and 25 chronic and acute pain disorders. WO
2007/040982 PCT/US2006/036423 4 Gastrointestinal disorders The

i BeEBRAGEAFEPhincter (LES) is prone to relaxing intermittently. As a
consequence, fluid from the stomach can pass into the esophagus since
lihelenechanicat Yamierisi STEMPorarily tostiatispohisimeasy@n evenbtnsequence,

herelnafter feferred 40,85 itellux . Gastie-esorhageal reflux disease
%%IERD is the maost prevalent upper gastrointestinal tract disease.

PERE A A At dirat At rerriGh (Gastie acierEstretion, or at

neutralizing acid in the esophagus. The major mechanism behind reflux
Aasbegn.¢ &?l@ﬁ{&%ﬁ%ﬂg n n.ie a hypatonic lower esophageal .
sphincteg. owever, es.g. Hgﬁowa 1@%@%&8 rg‘éilleb {;%pt%leﬁ%%?giﬂ%ﬁl _%%m
IRATET. GO PPPBTPSIECRAY EHGW tHEt PE GEFETRICEBIS s Bca e HBfi
strdnsitatlopreresophagralsphineierrelaxatons {EESRS sidred to depend on

A ' 10t friggered By swa ws. It has bee ow t gastric
{i}%&g&{g%%ﬁgg uéﬂga%ﬁ/ i%s ?rlrﬁ% i %?Ggaﬁehté%%lﬁﬁ%@ﬁ%ﬂ%s 5122%9 ovel
Eoitistiis dedraffityto tharprdselitirie plivrndhet asst mBusterbe desefalr
digtiheainbibitios-efiransienidoweresephageat spRINGIEE relaxation st
u.‘l{;LE% S) a%iowsu% or e tmer]tt1 ofg s%rq-t%so h%%;eal reflux disorder
D) 0 e tB bt T By SOt hE BAEEFy loRSgfLa rommel i
relificaideiMere is a need for new

The novel compounds according to the present invention are assumed to be useful for the
inhibition of transient lower esophageal sphincter relaxations (TLESRs) and thus for

treatment of gastro-esophageal reflux disorder (GERD).

Because of their physiological and pathophysiological significance, there is a need for new
potent mUluR agonists and antagonists that display a high selectivity for mGluR subtypes,
particularly the Group I receptor subtype, most particularty the mGluRS

‘The object of the present invention is to provide compounds exhibiting an activity at

metabotropic glutamate receptors (mGluRs), especially at the mGIuRS receptor,
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potent mGIluR agonists and antagonists that display a high selectivity for
rGluR subtypes, particularly the Group | receptor subtype, most
particularly the mGIuR5 The object of the present invention is to provide
compounds exhibiting an activity at 25 metabotropic glutamate receptors
(m&buRs))-especially at the mGIuRS receptor. WO 2007/04Q982052006/036423
PCT/US2006/036423 5 DESCRIPTION OF THE INVENTION One
embodiment of the present invention relates to a compound of formula I:
CI 0-N N-N (1) as well as pharmaceutically acceptable salts, hydrates,
safesns and/ior epantiomergithereof. In one embodiment, the compound
of formula | is the R-enantiomer. In another embodiment, the compound
of formula 1 is the S-enantiomer. to A further embodiment of the present
(myentiordirelatesiio mcerh poanic offorem et [EpaNNNC LOEOINI(1~ as well
as pharmaceutically acceptable salts, hydrates and/or isoforms thereof. 15
Yet another embodiment of the present invention relates to a compound of
formula l: CI0-N O N (Ill) as welfas pharmaceutically acceptable salts,
d/or isofofns thereof 0 Ahother embodiment is a
acetti > mprising as active ingredient a
therapeuticall eNectiv@ a t of the compound according to formula
I-11l, in association with one or more piﬁgrmaceutlcally acceptable
diluents, excipients and/or inert carriers.
as well as pharmaceutically acceptable salts, hydrates, isoforms and/or enantiomers thereof.

In one embodiment, the compound of formula I is the R-enantiomer. In another embodiment,

the compound of formula 1 is the S-enanttomer,

A further embodiment of the present invention relates to a compound of formula II:

D\M 7N
i T\/J o/ﬁ \ S

N
ity

as well as pharmaceutically acceptable salts, hydrates and/or isoforms thereof.

Yet another embediment of the present invention relates to a compound of formula 11

Q\(/MI%

o]
(17

as well as pharmaceutically acceptable salts, hydrates and/or isoforms thereof.

Another embodiment is a pharmaceutical composition comprising as active ingredient a
therapeutically effective amount of the compound according to formula I-111, in association

with one or more pharmaceutically acceptable diluents, excipients and/or inert carriers,
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WO 2007/040982 PC1/US2006/036423 6 Other embodiments, as
described in more detail below, relate to a compound according to
formula I-1ll for use in therapy, in treatment of MGIURS mediated
disorders, in the manufacture of a medicament for the treatment of
m _megdiated disorders. 5 Still other embodiments relate 10 i
mmg)%ﬁ?%mafment of mGIuRS mediated disorders, compritskeﬂ‘“ﬁlg]i'ﬁz096”’36423
administering to a mammal a therapegutically effective amount of the
compound according according to formula I-1ll. In another embodiment,
there is provided a method for inhibiting activation of mGIurRS 10
vélg stobe RGN Y Ot Eant ARG SHf OB RALACER H178 10
eefectiie amount ofthe:rgompeundractording iofoiamddibdtiicEhie the
sempernsfhepresentinyenlon At Hariilig MefagyoRarcular for
the treatment of neurological, psychiatric, pain, and gastrointestinal
disorders. 15 It will also be understood by those of skill in the art that

sentain-conmpaunds:of thetprasentdoyveriionmay-eXisk msaluatedisfoders,

example hydrated,. as well as unsolvated Iorrlns.,}.wi.ll further blet
} ; : heT 1 t Ot th d
%"ﬁ%%%? o%*%ﬁ%&%ﬁé“ﬁ%%é‘e% 11%’%%%&%%“8%%6%% a%%s%cs“g I’5Uch solvated ©o

formd of tbrerGomisdaras of Férmula 1-111. 20 Within the scope of the
invention are also salts of the compounds of formula I-111. Generally,

harmaceutically acceptable salts of compaunds, of the present inventi
B GOt 1 <A dare B OEer R Wl KGR G B for
exarnpies byrreacti ngdsufficierhebasicatbrepsoin oy forresérpipie ampankgll the

amineith.a,suitableagid, fafiexample, HCI or acetic acid, 25 to afford a
salt with a physiologically acceptable anion. It is also possible to make a

corresponding alkali metal (such as sodium, potassium, or lithium) or an
dlkalimgpearth vhétapbrésuchrassiiccatciumisalt hy treatinguaiedmpodndeftment

U%%ﬁ?gi%»%Y&Ei [‘%(SE!HQJ&:'E!?%HQ aﬂcﬁéggﬂ'méﬁestinal disorders.

It will also be understoed by those of skill in the art that certain compounds of the present
invention may exist in solvated, for example hydrated, as well as unsolvated forms. It will
further be understood that the present invention encompasses all such solvated forms of the

compounds of formula I-I1L

Within the scope of the invention are algo salts of the compounds of formula I-1II. Generally,
pharmaceutically acceptable salts of compounds of the present invention are obtained using
standard procedures well known in the art, for example, by reacting a sufficiently basic
compound, for example an alkyl amine with a suitable acid, for example, HCI or acetic acid,
to afford a salt with a physiologically acceptable anion. It is also possible to make a
corresponding alkali metal (such as sodium, potassivum, or lithium) or an alkaline earth metal
(suck as a calcium) salt by treating a compound of the present invention having a suitably
acidic profon, such as a carboxylic acid or a phenol, with one equivalent of an alkali metal or
alkaline earth metal hydroxide or alkoxide (such as the ethoxide or methoxide}, or a suitably
basic organic amine {such as choline or meglumine) in an aqueous medium, foliowed by
conventional purification techniques. Additionally, quaternary ammonium salts can be

prepared by the addition of allcylating agents, for example, fo neutrai amines.
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acidic proton, such as a carboxylic acid or a phenol, with one equivalent of
an alkali metal or alkaline earth metal hydroxide or alkoxide (such as the
ethoxide or methoxide), or a suitably 30 basic organic amine (such as
choline or meglumine) in an agueous medium, followed by conventional
putificatien feghniques. Additionally, quaternary ammonium S@ﬁu%?ﬁl 9{%6423
prepared by the addition of alkylating agents, for example, to neutra
amines. WO 2007/040982 Pc,r/u52006/036423 7 In one embodiment of
the present invention, the compound of formula I-1ll may be converted to

a pharmaceutically acceptable salt or solvate thereof, particularly, an acid
addition salt such as a hydrochloride, hydrobromide, phosphate, acetate,
fupnaeatbotiratente rapieea reittite, theatharprsdphismatda I-111 may be converted
tor@ptﬁba%aﬁwm%a@mmef %m%&%@@@%@tﬁaﬁf&ﬂ% %ﬁ%@h‘@&&%&?@an

Sumas rr}B mc On q1 I Il be h(:onvert(-:-td armaceutlca ?%/6
accéptable Sartor solvate ther eo WA B S R A a? B R drSE#nic
@itk (hotheassdithant 21D Stisamesulfonic acid, nltrlc acid, 2.io
mesitylenesulfonic acid, 1,5-naph.halenedisulfonic acid (both as 1:1 and
2:1) or p- xylenesulfonic acid. Pharmaceutical Composition 15 The

IeampeLngis-efibenresentinentionmaybefornulatadipteiconyentional
harm ceutl al compositions co prlsmg a compound of formula I-1ll, or a
R ATHACB b HCAT SR EIE S O SoN ARL e FROFer B RbA it &

qﬁhﬁemadémttca:lly amﬁepztatil ercalTigreaexeipient adiberipharmiaceutically

n?e%ct%f’%%b galgrld%lr ? gg gither olgor li UIZBSO“dIf rm pre arat_ions 20
incld e, b jiare not ml?e% t0, pOwW ers: tabie %lsabsersw% granulgs,

wapsudsreachets, and suppositories. A solid carrier can be one or more

substances, which may also act as diluents, flavoring agents, solubilizers,

lubricants, suspending agents, binders, or tablet disintegrating agents, A

Pharmaceutical Composition

The compounds of the present invention may be formulated inte conventional pharmaceutical
compositions comprising a compound of formula I-111, or a pharmaceutically acceptable salt
or solvate thereof, in association with a pharmaceutically acceptable carrier or excipient. The
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include, but are not limited to, powders, tablets, dispersible gramules, capsules, cachets, and

suppositories.

A solid carrier can be one or more substances, which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents, A

solid carrier can also be an encapsulating material.

In powders, the carrier is a finely divided solid, which is in a mixture with the finely divided
compound of the invention, or the active component, In tablets, the active component is
mixed with the carrier having the necessary binding properties in suitable proportions and

compacted in the shepe and size desired.
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25 solid carrier can also be an encapsulating material. In powders, the
carrier is a finely divided solid, which is in a mixture with the finely divided
compound of the invention, or the active component In tablets, the active
component is mixed with the carrier having the necessary binding

proper ﬁ% 5 itable proportions and 30 compacted in the s
oleos‘?rec%E WO 2007/040982 PC'rIUS2006/036423 8 For prepgﬁﬁ%gﬂg(%ém

suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient

dIS ersed there%n by,_for exampF0 stlrr! The m lten homo 1?gous

>Ftu?3ea1 & hen poured nto Convanient SIzadE matie ﬁ& DO 16 B8

%lﬁ%%wryl osmﬁa%eeasrﬁeﬁtsnmédéd bmaarermgmn@dwmm@demm by,

camenale smagnesivM-seaale :1al6uJactase, isuaan, ReGlM dexttithient sized
statigh tg;\gfa Qtocm th Ic?II ose, sodium carboxymethyl cellulose,

ow-melting wax., cocoa nd the like, to The term composition is
also intended to mclude the formulation of the active component with

aneapsulatingmaterialasa sarrer Providing acapstien whigh the active.

n? onent (with or without other carriers) is surrounded by a carrier

R T Th RSB ISTB IHH: “EFRE AR S RSB, 1
wmmememu@ammzan@ wwapsutes parbherisedias. solid dosage
forms suitable for oral administration. Liquid form compositions include
T}}Iutlons suspensions, and emulsions. For example, sterile water or

ST DO PTRE G P SBIERISHE e S VB BB RS i 56 1aRAEe2D
pitepacations syitatiesfor paretteral atminisifation: kigdidicompasitionsaent
(%qull a%ﬁ&tf%%%gs rls s%&%hé@ ﬁ}nﬁl &g’H%l F\)M%y %t Leuréemgags%%%tlbn with it

solution. Aqueous solutlons for oral administration can be prepare
HradeVirfg e atailpel“dstmponent in water and adding suitable colorants,
flavoring agents, stabilizers, and

Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral

administration,

Liquid form compositions include solutions, suspensions, and emulsions. For example, sterile
water or water propylene glycel solutions of the active compounds may be liquid
preparations suitable for parenteral administration. Liquid compositions can also be

formulated in solution in aqueous polyethylene glycol sclution.

Agqueous solutions for oral administration can be prepared by dissolving the active
component i water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing the
finely divided active component in water together with a viscous material such ag natural
synthetic gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other
suspending agents known to the pharmaceutical formulation art, Exemplary compositions
intended for oral use may contzin one or more coloring, sweetening, flavoring and/or

preservative agents.
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25 thickening agents as desired, Aqueous suspensions for oral use can

be made by dispersing the finely divided active component in water
together with a viscous material such as natural synthetic gums, resins,
methyl cellulose, sodium carboxymethyl cellulose, and other suspending
agérsknovwesto the pharmaceutical formulation art. Exemplamyr/us2o06/036423
compositions intended for oral use may contain one or more coloring,
sweetening, flavoring and/or 30 pres%rvative agents. WO 2007/040982
PCT/US2006/036423 9 Depending on the mode of administration, the

mé}ﬁﬁmag%gﬁgah@ggmgam?sm{hJ%de%qtﬁgfab@h@ug@m%%/%ﬁwmemw from
ei about 99%w, or. from about 0.10%yv to 50%w, of a compoun
R DA TEl or P eAaB it Bt BaRad o R ol e
whtherdompesitioni G.Alinerepeasicaliyseifdctive abasdnirforetheapractie obe
dheprasant invention can be determined by one of ordinary skill in the art
using known criteria including the age, weight and response of the

individual patient, and interpreted within the context of the disease which
istheinguiredtedionwhicivisibeimigeprevértedhit@ivtedicaleuserildae be determined

£omparnds, accrding o aﬁl?%s@{%ﬁ@%ﬂ‘éﬁ%@&é{ﬁﬂﬂgﬁfé’ Lin t@f@i%@%@%%&onse

of conditions i "l associated with excitatory activation of riGIuRS and fi
ThHiBItAY A RSP d ATAYE BEtRSEY Y BXCitatory ACk St o MGIiRE RS
decompotindddnayhedised to produce an inhibitory effect of mGIuRS
in mammals, including man. The Group | mGIuR receptors including
MGIuUR5 are highly expressed in the central and 20 peripheral nervous
system and in other tissues. Thus, it is expected that the compounds of
theidaueation are well suited for the treatment of mGluR5-mediated
disorders such as acute and

The compounds according to the present invention are useful in the treatment of conditions
agsociated with excitatory activation of mGluRS and for inhibiting newronal damage caused
by excitatory activation of mGluRS, The compounds may be used to produce an inhibitory

effect of mGRS in mammals, including man.

The Group I mGluR receptors including mGluR S are highly expressed in the central and
peripheral nervous system and in other tissues. Thus, it is expected that the compounds of the
invention are well suited for the treatment of mGluRS-mediated disorders such as acute and
chronic neurological and psychiatric disorders, gastrointestinal disorders, and chronic and

acuie pain disorders.

The invention relates to compounds of Formula I-111, as defined hereinbefore, for use in

therapy.

The invention relates to compounds of Formula I-I11, as defined hersinbefore, for use in

treatment of mGluR5-mediated disorders.

The invention relates to compounds of Formula 1-111, as definad hersinhefore, for use in

treatment of Alzheimer’s disease senile dementia, AIDS-induced dementia, Parkinson’s
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chronic neurological and psychiatric disorders, gastrointestinal disorders,
and chronic and acute pain disorders, 25 The invention relates to
compounds of Formula I-1ll, as defined hereinbefore, for use in therapy.
The invention relates to compounds of Formula I-111, as defined

hegainbefoieysfor use in treatment of mMGIuR5-mediated disqrdess;: 3@ d1e:3
invention relates to compounds of Formula I-1ll, as defined hereinbefore,
for use in treatment of Alzheimer's H@sease senile dementia,

AIDS-induced dementia, Parkinson's WO 2007/040982

dRGI/US? 36423 é@x@&%@@ﬁﬁt@ﬁ‘ﬁbﬂ%t@mféi%%@&ﬁ@,'%{%@y, _
Huntington's Chorea, migraine, epilepsy, schizophrenia, depression,
S%H%&BW?%&%W%M%W%‘%%E%% AREOHIE siieh S vetiipatiies,
rdisdyeticretindpathiescglduco piaicauditory neurepathitid Borders ssuchsas
RS, chemetberapyindunsd. Aeuranathies. Roskhemells nedralgia and

trigeminal s neuralgia, tolerance, dependency, Fragile X, autism, mental
PrUtA RO SERiFG P Atk D owh'S By it e i v arie Femsifesd
Noseonipodas:of Formula I-11l, as defined above, for use in treatment of

pain related to migraine, inflammatory pain, neuropathic pain disorders

such as diabetic to neuropathies, arthritis and rheumatiod diseases, low

Tha sk A posedertive At dneydn-Heso rited aien svaiiolys in treatment of
peaneiitedsinthiding ieaneehanging, fkenspanbiiarvicoliers Rensiruatomn,

mi ra{pe and gout, 'Iéh inv%n ian relatgs t pqmgounds_ of Farmula I-1ll as.
e R P R S e P8
sgheRieddiidisenemiciipes iRy pog yesmianeardicrastlidketisedses and
nRRieps):The present invention relates also to the use of a compound of

Formula I-1ll as defined
The invention relates to compounds of Formula I-1II as defined hereinbefore, for use in

treatment of stroke, head trauma, anoxic and ischemic injuries, hypoglycemia, cardiovascular

diseases and epilepsy.

The present invention relates also to the use of a compound of Formula I-ITI as defined
hereinbefore, in the manufacture of a medicament for the treatment of mGluR Group I

receptor-mediated disorders and any disorder listed zhove.

One embodiment of the invention relates to the use of a compound according to Formula I-111

in the treatment of gastrointestinal disorders.

Another embodiment of the invention relates to the use of a Formula [-II1 compound for the
manufacture of & medicament for inhibition of transient lower esophageal sphincter
refaxations, for the treatment of GERD, for the prevention of gastroesophageal reflux, for the
treatment regurgitation, for treatment of asthima, for treatment of laryngitis, for treatment of
lung disease, for the management of failure to thrive, for the treatment of irritable bowel

disease (IBS) and for the treatment of functional dyspepsia (FD}.
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hereinbefore, in the manufacture of a medicament for the treatment of
MGIuUR Group | 20 receptor-mediated disorders and any disorder listed
above. One embodiment of the invention relates to the use of a compound
according to Formula I-1ll in the treatment of gastrointestinal disorders. 25
An@%j%g n %@Iiment of the invention relqtes to the use pf_q Eg%m'gg?}gl,}!}}(,m
compound or fhe manufacture of a medicament for inhibition of transient
lower esophageal sphincter relaxatigns, for the treatment of GERD, for

the prevention of gastroesophageal reflux, for the treatment regurgitation,
for treatment of asthma, for treatment of laryngitis, for treatment of lung

TdsWaEkngor tHe thaaGumBHt 6F IR T FRAE For g thaatm By defined in
sirritabiebowvel A issase (1B&) and fardhe tre &tmentiokdunctionabyr, J, 1995,

1RARRERIAL R D S00AA0 05 b 3gRIRA6783 o L] ereling

, transientlower esophageal sphincter relaxations, is herein
defined in accordance with Mittal, R.K., Holloway, R.H., Penagini, R.,

BlagkshawdiAs Rented, k898 o Tanstent lpweabesaphageabisphinetao the
relaxation. Gastroenterolagy 109, pp. 601-610. 5 The wording "refiux” is
Cﬁ?%husdesﬁﬁg Egs %} r‘?ﬁ%n%yt 16 s o%gmapc raﬁ‘&n&% tl%utg(})‘%gl%into the
esophagus, since the mechanical barrier is temporarily lost at such times.

Thhewerding fGER DI gastiorasephagealsefiuxdiseasesisdiereindefingdyin

in gccordance with vanHeerwarden, M,A., Srno ':‘{’Z]P" 2Q0§;. -
RGO AEEHSE, Beieri CHre 10 SHsTBeRaoF T o Con
GE9rT4rA furtherémbotliment of the invention relates to the use of a

compound according to Formula I-1ll for the manufacture of a

medjcament for the treatment of cough, In one embodiment, the ,co%gg to ol

HE AP ERFEIE Bog I RS SRS MENT e EotigH 1ol | ormule
Itigdte dhisnisracetercalighnciiertennichro micacoughiisdefined g embodiment, the
Aeeerdance wih.Kardos &, at ak (e Genman RESPHAIN, SAAE W is

Guideline for the Diagnosis apd Treatment of Patients with Acute and
*EhSAE et MedinisCHEKINK 2E04; 0eTES 468 75} B¢ SUGR tHar
dasten Respiratory Society's Guideline for the Diagnosis and Treatment of Patients with
Acute and Chronic Cough Medizinische Klinik 2004,99(87:468-75) as a cough that iasts
longer than 8 weeks. However, chronic cough can alse be defined as a cough lasting fenger

than 3 weeks or as a cough lasting longer than 2 months. The term “acute cough” is also

defined in accordance with the reference above as a cough lasting less than 8 weeks.

The compounds of formuls I-III above are useful for the treatment or prevention of obesity or
overweight, {e.g., promotion of weight loss and maintenance of weight loss), prevention or
reversal of weight gain (e.g., rebound, medication-induced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety, eating disorders {e.g. binge eating,
anorexia, bulimia and compulsive) and cravings (for drugs, tobacco, aleohel, any appetizing

macronutrients or non-essential food items).

The invention also provides a method of treatment of mGluRS-mediated disorders and any
disorder listed above, in a patient suffering from, or at risi of, said condition, which
comprises administering to the patient an effective amount of a compound of Formula 1111,

as hereinbefore defined,



is

20

25

longer than 8 weeks. However, chronic cough can also be defined as a
cough lasting longer than 3 weeks or as a cough lasting longer than 2
months. The term "acute cough” is also 2e defined in accordance with the
reference above as a cough lasting less than 8 weeks. The compounds of
formalzitziékabove are useful for the treatment or prevention pf obeBity/ 6423
overweight, (e.g., promotion of weight loss and maintenance of weight
loss), prevention or reversal of weight gain (e.g., rebound,
medication-induced or subsequent to cessation of 25 smoking), for
modulation of appetite and/or satiety, eating disorders (e.g. binge eating,

ﬁ@%%x'aqmm}% and.compulsive) and.cravings (for-d ggg %%%9 cryill

alcohol, any appetizing macronutrients or non-essenti tems The
fi?ﬁ?éﬁr@hb&%@iﬁﬁ*&@ ingrfe tHe oot Fraktm RS TG RIS HEditead the
sdisgrdershanichany30Q disatrder listed above, in a patient suffering from, or
at risk of, said condition, which comprises administering to the patient an
effective amount of a compound of Formula I-1ll, as hereinbefore defined,
WG 2007040582 PETAYSIB06I036493 1heTue diyske regimrad fopltes
dherapauticanppreventive ieaimentof arparticulandisorderwill-y. The terms
Jecess rily %G t\/arled (tjeﬁf'ndl %gn the h{ost reated, the route of

cf nistration aﬂr? T8 Severity of the i rsieﬂé% S@?ﬁé fngd’f‘ed. In the context
of the present specification, the term "therapy” and "treatment" includes

i3, &ﬁ%@@&i&ﬂc@ﬁ&@fﬁml@%%&lmﬁ&% therg %{%13@@@&%-!@@ ications;todhehall mean
contraﬁé The terms therapeutlc and. ' thera?eutlcall should be

ORI A SO UM I S pEHiRatoR. Oﬁ%ﬁiéé%éﬁi%wﬁ@m@ the
lteding tafitagodisticand dirdibiter'bshalimvedn a compound that by any
means, partly or completely, blocks the transduction pathway leading to
the production of a response by the ligand. The term "disorder”, unless
AT oth¥HRTS %@éﬁ%ﬂﬁ%&%Fﬁdﬁ@&ﬁaaa?saoa@éﬁags?&é.a%a*ﬂsavmafed
netabotropie glutamate regeptortadtivity.

Non- Medical use

iIn addition to their use in therapeutic medicine, the compounds of Formula I-I11, as well as
salts and hydrates of such compounds, are useful ag pharmacological tools in the
development and standardisation of in vifro and in vivo test systems for the evaluation of the
effects of inhibitors of mGluR related activity in laboratory animals such as cats, dogs,

rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.



Non- Medical use 20 In addition to their use in therapeutic medicine, the
compounds of Formula I-1ll, as well as salts and hydrates of such
compounds, are useful as pharmacological tools in the development and
standardisation of in vitro and in vivo test systems for the evaluation of the
eff&;%)t%%gmm?zitors (_)f mMG1uR related activit;_/ in laboratory ag@%gzg%ﬁ&m
as cats, dogs, rabbits, monkeys, rats and mice, as part of the search or
new therapeutic agents. 25 WO 200{#040982 PCT/US2006/036423 13
Methods of preparation Synthesis of intermediates OO0 CICI10
1-(3-chlorophenyl)ethanone ethyl4-(3-chlorophenyl)-2,4-dioxobutanoate I(
MRNGO- N fiBr(3-chlorophenyl)isoxazol-3-yllmethanol ethyl
5-(3-chlorophenyl)isoxazole-3-carboxylate ()N H O-N OH GI CI O
5-(3-chloropheny!)isoxazole-3-carbaldehyde
1-[5-(3-chlorophenyl)isoxazol-3-yllethanol t| O C)-N OH 9-N O CI ClI

Synthesis of intermediates

i i
CiM NN 0.
| D

1-(3-chlorophenyliethanone ethyl 4-(3-chlorophenyl)-2 4-dioxobutanoate

|
|

- 0 O
o-N 3
A\
Ci /L\\)‘T O ™= %O
o |
S
[5-(3-chloraphenylisoxazoh-3-ylimethanol ethyl 5-(3-chiorophenyhisoxazole-3-carboxylate
i
l
o-N o H o-N  oH
Ci T = (| S
i \3 ©
.
B.{3-chiorophenylisoxazole-3-carbaldehyde 1-[5-(3-chlorophenyllisoxazol-3-yliethanol
N O
) o-N OH N o-N \e‘o{
Sy i T
D DR
= o

(1R~ 1-[58-(3-chlorophenyliisoxazol-3-vilethanol  (1R}1-{5-(3-chlorophenyl)isoxazol-3-yilethyl acetate



H H 5 (1R)-1-[5-(3-chlorophenyl)isoxazol-3-yllethanel
(1R)-1-[5-(3-chlorophenyl)isoxazol-3-yllethyl acetate WO 20071040982
PCT/US2006/036423 1400 | NH + S NH N~NH2 ~N N. - HN tS
isonicotinohydrazide (methyfmino)(thioxo)methane ~NH 2-i son
icosinayiN-methylhydrazinecarboth ioamid @€ NN -N\ S N NN bbsazs
4-[4-methyl-5-(methylthio)-4H-1,2,4-triazol-3-yl]pyridine
4-methyl-5-pyridin-4-yl-2,4-dihydro- 8H-1,2,4-triazole-3-thione 10 N'S
4-[4-methyl -5-(methylsulfonyl)-4H-1,2,4-triazol-3-yl]pyridine N-N O NH 0

0O N NINH2NTrS O

i
MNH . e @”W
N~ NH, N N._= HN\l&S

AN
2-iscnicotinoyl-M-methythydrazinecarhothioamide

isonicotinohiydrazide  (methylimino){thicxo)methane

¥
2 | 3 |
s T (G
\ N, s N -3
Q\K ‘D/ “« — d \)f
N-N N —g
4-{4-methyl-5-{methylthic}-4H-1,2 4-triazol-3-yllpyridine A-methyi-5-pyridin-a-yi-2, 4-dihydro-
3H-1,2,4-triazole-3-thicne

e PoQ 0
NN . . L
— S ~4-methyi-5-{methylsulfony-dH-1, 2 4.triazol-3-yljpyridine
LTS
N-N
o
@A'}‘H e LAY
N/ NH2 [ Nz~ { )/S\

N-N
nicotinchydrazide 3-[4-methyl-5-(methylsulfonyl)}-4 H-1,2 4-triazol-3-ylipyridine



N-N nicotinohydrazide
3-[4-rnethyl-5-(methylsulfonyl)-4H-1,2,4-triazol-3-yl]|pyridine 5 WO
2007/040982 PCT/US2006/036423 15 Synthesis of final compounds X
ONOHCI+0OS ,N N X=N, Y=C: 4-[4-methyl-5-(methylsulfonyl)-4H (1
R)+kSu3:6holerophe nyl) isoxazol-3-yllethanol 1,2, 4-triazol-g-\ kayiging 423
X=C, Y=N: 3-[4-methyl-5-(methylsulfonyl)-4H- 1,2,4-triazol-3-y1]pyridine
X1C NIO-NNCI\'N H X=N, YEC:
4-(5-((1R)-1-(5-(3-chlorophenyl)isoxazol-3-yl]lethoxy}-4-methyl-4H-1,2,4-tri
azol-3-yl)pyridlne X=C, Y=N:
S.?—‘(&?Eﬁ?)%%-f%‘%fﬂ&?&henyl)isoxazoI-3-y|]ethoxy}-4-methyl-4H-1,2,4-tri
azol-3-yl)pyridine WO 2007/040982 PCT/US2006/036423 16 N O-N OH

N | /x
o OH e Y
] ; . )

AN
o8
]
¥=N, Y=C! 4-[4-methyl-8-{methylsulfonyi-4--
2 4-triazol-3-yllpyriding
[

1
X=0, Y=N 3-{4-methyl-5-(methyisulfonyl)-4 H-
1,2 4-triazol-3-yljpyridine

7 X
\ gAY
N
o-N o4

S DTN

1
N'N

(1F)-1-[5-(3-chlorophenyl)isoxazol-3-yllethanc

=N, Y=C: 4-(5-{{1R)-1 -{5-{3-chlorophenyliisoxazol-3-yllethoxy}-4-methyl-4#-1 2 Adriazel-3-yhpyridine
X=C, Y=N: 3-(5-§{1R)-1-{5-{3-chicrophenylisoxazol-3-yllethoxy}-d-methyl-4-1 2 4-triazol-3-yhipyridine



ClI1'A---N N 0 1-[5-(3-chlorophenyl)isoxazol-3-yl]letha nol
4-[4-methyl-5-(m ethylsulfonyl)-4H-1,2,4 triazol-3-yl]pyridine N C) -N
0-CN IN CI N 4-(5-{(rac)-1-[5-(3-chlorophenyl)isoxazol-3-yllethaxy}-4-m
ethyl-4H-1,2, 4-triazo1-3-yl) pyridine Chromatographic separation 4-(5-{(1
R)s¥(34(34ahieroph enyl) isoxazol-3-yllethoxy}-4-methyl-4H-P@21/US2006/036423
4-triazoi-3-yl)pyridine 4-(5-{(1
S)-l—[5-(3-ch|oropheny|)isoxazol-3-yh%thoxy}-4-methyl-4H-1,2,4-triazo|-3-y
Npyridine General Methods All starting materials are commercially
available or earlier described in the literature, The ?/a@p 13C NMR
spectra were recorggq eithgr, on Bruker 300, Bruket DPX400 or Varian

+400 spegirometers o ting at §r00, 400\andMQ@)Wﬁ—%<for 'H NMR
respectively, Using S or the residual sxﬂ%éﬁksrgnal as reference, in
deuterated c form as solvent unless to Gtherwise indicated, All
repotteceehemicalehifts,asedroppm on thedleltasseatayane-theing ..
splitting of the signals as appearing in thevetordings (s: singlet, br s:
broad singlet, d: doublet, t: triplet,iq: quartet, m: multiplet). Analytical in
line liquid chromatography separations followed by mass spectra
detections, were recorded on a Waters LC-MS consisting of an Alliance
2795 (LC) and a ZQ single WO 2007/040982-RCT/US2006/036423 17
quadrupole mass spectrometer. The mass,spectrometer was equipped.
with an electrospray ion source operdteg’in a positive and/or negative ion

“lhas & ahd the mass spectrometer was
n time of 0.8 s. To the column,

4-{5-{{rac}-1-[5-{3-chicrophenyhisoxazol-3-yllethoxy}-4-methyl-4H-1,2 4-triazol-3-yipyridine

l Chromatographic separation

é

A4-{5-{{1R}-1-[5-{3-chlorophenyllisoxazol-3-yllethoxy}-4-methyl-4H-1 2 4-trigzol-3-yhpyridine

4-{8-{{18)-1-[6-{3-chlorophenyllisoxazol-3-ylethoxyl-4-methyl-4H-1,2 4-triazol-3-yhipyridine

General Methods

All starting materiais are commercially available or earlier described in the literature,

The 'H and PC NMR spectra were recorded either on Bruker 300, Bruker DPX400 or Varian
+400 spectrometers operating at 300, 400 and 400 MHz for "HNMR respectively, using
TMS or the residual solvent signal as reference, in deuterated chloroform as sofvent unless
otherwise indicated. All reported chemical shifts are in ppm on the delta-scale, and the fine
splitting of the signals as appearing in the recordings (s: singlet, br s: broad singlet, d;
doublet, t: triplet, i guartet, m: multiplet),

Analytical in line liquid chromatography separations followed by mass spectra detections,

were recorded on a Waters LC-MS consisting of an Alliance 2795 (LC) and 2 ZQ single
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X-Terra MS, Waters, C8, 2.1 x 50mm, 3.5 m, was applied a linear gradient
from 5 % to s 100% acetonitrile in10 mM ammonium acetate (aqg.), or in
0.1% TFA (ag.). Optical rotation was measured with a Perkin ElImer 241
polarimeter, using a 10 cm cell at 23 C at 589 run. List of abbreviations
10.a9. Agueaus DMF dimethyl formamide EtOAc ethyl acetg 4C1
am‘?ﬁgozﬁ}fﬁfr%@ﬁforide Novozyme 4354D Registered trademarI?Erlezrst}?‘rﬁ%0 3%36423
polymer bound candida is antarcticgjlipase r.t, or RT room temperature
(unless otherwise stated, it temperature between 16 to 26 C) 20
Examples Synthesis Of Intermediates Example 1 25 Ethyl _
SRR RS h T3 A OXO BUENBERE B & 1O SBELH R AR fggosPray 100
s¢likd Seratd B mal)iwasadded dnipeottionste. asolution0fditape was +3 kV and
th%hzlzg) rs%ascetg&getno\ge (51678'% o}ﬂ]iﬂs./zrq 8&-%%9 é%%%lt%g (la%t(??&(;ls'aﬁo %1'6 ’C{]ﬂ'l:}grrgm,
mot) in ethano f§ I_af at 0C. The mixture was stirred at room temperature
Xoretth Bivd Weais thel, heatdtnat 20 €30 forepiicAftErwo aliricthecmixttres

19Rs acidified.with 3Mrhydrochiprcaeid pHu3h Ihe WQ 209.7/04 098 2
PCT/US2006/036423 18

Optical rotation was measured with a Perkin Elmer 241 polarimeter, using a 10 cm cell at 23

°C at 589 nm.

List of abbreviations

aq. Aqueous

DMF dimethy! formamide

EtOAc ethyl acetate

NH,Cl ammonium chleride

Novozyme 435® Registered trademark name for polymer bound candida

artarcrica lipase
r.toor RT room temperature (unless otherwise stated, a temperature

between 16 to 26 °C)

Examples

Synthesis Of Intermediates

Example }
Ethyl 4-(3-chiorophenyl)-2,4-dioxobutaneate
(CHEN S
f I
Cl o
k A l j
i - O H

Sodium ethoxide (117.8 g, 1.73 mol) was added in portions fo a sclution of 3-
chioroacetophenone (178.5 g, 1.15 mol) and diethyl oxalate (188 mL, 1.39 mo}) in ethanol (3
LY at 0°C, The mixture was stirred at room temperature for 1 h and was then heated at 70 °C

for 2 h. After cooling, the mixture was acidified with 3M hydrochloric acid (pH~3). The
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solvent was distilled off and to the mixture was added EtOAc, The organic
layer was washed with water and saturated brine. The solvent was

distilled off to give crude title product, which was used directly in the next
step, MS (M"-1) 253. 5 Example 2

Etwg}sig%ﬁmg{gphenyl)isoxazole-3-carboxylate ON O CI 0 Asplution.of . .-
crude ethyl 4-(3-chlorophenyl)-2,4-dioxobutanoate (max 294 g, 1.16 mol)
and hydroxylamine hydrochloride (320.4 g, 1.73 mol) in ethanol (4 L) was
heated at 80 C for 4 10 h. After cooling (over night) to ca 5-10 C, the
mixture was filtered, washed with cold ethanol and dried in vacuo to affor
sthietitlese SO (ZEAS G, "AYEY R RIVAR. B8 S DI Eyes 5= Py
A TAR 24 50402 (S BE)TIM S (it ks 21 252 pites 3rude title product, which
5-(3-chlprophenyl)isoxazol-3-ylimethanal, 0--N OH Sodium borohydride
“%@“&Sf%AE%@%&%)%%&‘S%%%&%%%WS%&Iution of ethyl 5-(3-
chlorophenyl)isoxazole-3-carboxylate (214.5 g, 0.85 mol) in methanol (2.5
@G -The reaction mixture was heated at 50 C for 2h and was
uenched with EtOAc at r.t. Most qé)trlg 2‘%‘2 solvent was distilled off and to
EHy arramiig R Wied %A Gea EtOAC The organic layer was washed
with wateg,-Saturated brine and concentrated to give the title compound,
[ se(fdirectly in the next step. MS (M"+1) = 210. WO
20 7/9' 0982 P%OHUSZOOGIOS6423 19 Example 4

A solution of crude ethy? 4-(3-chicrophenyl)-2,4-dioxobutanoate {max 294 g, 1.16 mel) and
hydroxylamine hydrochloride (120.4 g, 1.73 mol) in ethanol (4 L) was heated at 80 °C for 4
h. After cooling (over night) to ca 5-10 °C, the mixture was filtered, washed with cold
ethanol and dried in vacuo to afford the title compound (214.5 g, 74%). " NMR: 7.82 (s,
TH), 7.72 (m, 1H), 7.47 {m, 2E), 4.03 (s, 3H). MS (M+1) = 252,

Example 3
[5-(3-chlorophenyl)isoxazol-3-yl|methanol

Sedinm borohydride (96.7 g, 2.6 mol) was slowly added te a solution of ethy! 5-(3-
chlorophenyl)isoxazole-3-carboxylate (214.5 g, 0.85 mol} in methanol (2.5 L) at 0 °C .The
reaction mixture was heated at 50 °C for 2h and was quenched with EtOAc at 1.t. Most of the
solvent was distilled off and to the remaining crude was added EtOAc. The organic layer was
washed with water, saturated brine and concentrated to give the title compound, which was

used directly in the next step. MS (M1 =210,
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5-(3-chlorophenyl)isoxazole-3-carbaldehyde O-NHC o
[5-(3-chlorophenyl)isoxazol-3-yllmethanol (178.6 g, 852 mmol) in
dichloromethane (2 L) 5 was dropwise added to pyridiniu m
chlorochromate (400g, 1.86 mol) in dichloromethane (2 L). The resulting
sluiy) Weis'stied over night at room temperature. The slurryRVaS fittrated«23
through celite and the filtrate was distilled off. To the remaining solution
EtOAc was added. The organic Iayé? was washed with water, saturated
brine and concentrated, to give crude title compound, which was used
Igjr, bgjgn the next step. '"H NMR (DMSO-d6): 10.13 (s, iH), ;0 8.08 (br
7 61 (m %H M‘+1) = 208. Example 5

SICTBC g’ B‘&%’Bﬁpf )ﬁf‘gbxa‘:z%l T’}Q‘é? anol D-N OH CI" is MeMgBr (3M in
THE, 3133n% , 937,2 mmol) was added dropwise at 0 C to 5 -(3-

teperature for 3 h and then quenched with ag. NH4CI at 0 C and the
[salvertwas:distilledoff 10 thehrem ai AingandE addeld EtAbandifiterdd.)
&Qg%u& ﬁ %@::8@ U}%nmﬁ 8{1%%'&$%% V\@@@&% hMaLeEmethane (2 (2

saturated brine 20 anhd concentrated. The c e product was purified by
Tadhecshilirechomato §rashy o Bakat {ﬁ@ﬁﬁg}%ﬁ@ﬁ@é&m@ﬂySHﬂéé‘“fa‘ed
@M@gth@z&hﬂa@mm@ 0 gsBTb)mAsTa Whiteryeloysdotich TONMR:s 2HBd.
63 ( 7 38 7 ( ine ohnee El e 1
'gp]ﬁc}rgf %i%aer wﬁt)w é\ &‘10\6 %b §§ LB r} 1)1&% Q]g (1% JB&Q@ %1\4%: cr(ﬁ title

P 17US2006/0364
compound, which was used directly in Tbe pext step.  H NMR {DMSO- d@) 10 13 (s, 1H,

8.08 (br 5,11, 7.95 (m, 1ED), 7.61 (m, 3H). MS (M™+1) = 208.

1-[3~(3-chiorophenyDisoxazol-3-yijethanol
Q’N OH
Gl S
| p

MeMgBr (3M in THF, 313 ml, 937,2 mmel) was added dropwise at 0 °C 10 5-(3-
chiorophenylisoxazole-3-carbaldehyde (177 g, 252 mmel) in THF (3 L). The mixture was
allowed to attain room temperature, stirred at that temperature for 3 h and then quenched with

ag. NTLC! at 0 °C and the solvent was distilied off, To the remaining was added EtOAc and
fittered through a plug of celite. The organic layer was washed with water, saturated brine
and concentrated. The crude product was purified by flash column chromatography on silica
using heptane/EtOAc = 80:20, to give the title compound (70 g, 37%) as a white-yellow
solid. '"HNMR: 7.73 (m, 1 H), 7.63 (m, L H), 7.38 (m, 2 H), 6.57 (5, 1 }), 5.07 (9, 1 H), 2.44
(s, 1 HJ, 1.59 (4, 3 D).
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20 Example 6 (IR)-1-[5-(3-chlorophenyl)isoxazol-3-yllethyl acetate 0 O
-N 0--/ CI 1-[5-(3-chlorophenyl)isoxazol-3-yllethanol (106.5 g, 476 imnol)
and Novozyme 4350 (13 g) 5 are taken up under Ar in dry toluene (1.5 L).
After addition of vinyl acetate (66 mL, 716 mmol) the reaction was run at
r. tv?é(?{o‘?)& &Jollowed by filtration over celite and washing \Q’HHUQQ Meos6423
The solvent was evaporated in vacuo and the crude product wa

subjected to column chromatograptiy on silica using
dichloromethane/methanol = 20:1, to give the title compound (50 g, 47%).
IH NMR; 7.76 (m, 1H), 7.65 (m, 1H), 7.41 (m, 2H), 6.54 (a, IH), to 6.07 (q,
%,ﬂ‘ﬁ.—ié (s, 311), 1.66 (d, 3H). LC .MS (M'+1) = 266. Example 7
((FR)-15[6-@lcharophdnyd)isorazeli8hyl]ethanol O-N OH ci 15
(1R)-1-[5-(3-chlorophenyl)isoxazol-3-yllethyl acetate (56 g, 211 mmol) and
lithium dkmd% onohydrate (20,6 g, 253 mmol) were mlxed with

extraction with ether and then drying over MgSO4 and in vacuo 20
lenentraticr give crude’ prddote The Srade produbtandbipurified 4y #dsh ¢)

&9!&1{&0@%&9@@9@9%% }'ics'?‘L‘j'SAQ%%B@QI‘?@%F&&%?{QG forgivg
the title compound (40 g, 85%). 'H NMR: 773% 1 7.63 (m, 1 H),

Y (e Y?‘%‘YWW@‘ ‘i‘%Hj %V@fﬂaﬂ Ty T AE §trﬁ1il®n quwawsﬂw)whmg

with DCM. The solvent was evaporated in vacuo and the crude product was subjected to
column chromatography en silica using dichloremethane/methanol = 20:1, to give the title
compound (50 g, 47%). ‘11 NMR: 7.76 {(m, 1H), 7.65 (m, 1H), 7.41 (m, 2H), 6.54 (s, 1H),
6.07 (g, 1H), 2.13 (s, 3H), 1.66 (d, 3H). LC-MS (M™+1) = 266.

Example 7
(1K)-1-[5-(3-chlorophenyl}isoxazol-3-yljethanol

(1R}-1-[5-(3-chlorophenyl)isoxazol-3-yijethyl acetate (56 g, 211 mmol) and lithium
hydroxide monohydrate (10,6 g, 2533 mmol) were mixed with THE/Water (7/5, 1.2 L) and
stirred at r.t. over night. Reducing the volume of the mixture in vacuo to about 44, followed
by dilution with brine, extraction with ether and then drying over MgSQy and in vacuo
concentration gave crude product. The crude product was purified by flash column
chromatography on silica using heptane/EtOAc = 70:30, to give the title compound (40 g,
85%), '"HNMR: 7.73 (m, 1 H), 7.63 (m, 1 H), 7.38 (m, 2 H), 6.57 (s, 1 H), 5.07 (g, 1 H), 2.44
(s, 1 H), 1.59 (4,3 H).
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25 WO 2007/040982 PCT/US2006/036423 21 Example 8
2-Isonicotinoyl-N-methylhydrazineearbothioamide O N NiNHS ~N To a
gently heated (35 C) and mechanically stirred suspension of
isonicotinohydrazide (435 s g) in isopropyl alcohol (6.0 L) was added

(m%&h IimiQPO)gtthioxo)methane (230 g) in several small portions. After

comp é?gédd‘l’lzon, the reaction mixture was heated (70 C) forP % U\?\/?‘l H(’“}fﬁm

additional addition of isopropy! alcohpi (600 ml) after 30 min. After cooling
(ice-bath) the reaction mixture to 17 C, the obtained precipitate was
filtered off and washed with. isopropyl alcohol (1.0 L). This solid was then
: over night to provide 615 g of the title io compound as a white

PpbwgiestifoxampletByhydrazineearbothioamide
4-Methyl-5-pyridin-4-yl-2,4-dihydro-3H-1,2,4-triazole-3-thione N Q N

E~S IN-N 15 To a mechanically stirred suspension of
@E‘&ino I-N-methylhydrazinecarbothioamide (610 g) in water (5.0 L)
adcf?édgs dium bicarbonate (390 g) at r.t. The reaction mixture was
thereafter slowly heated to 70 'C over 2 h, and maintained at that

temperature for another 3.5 h before cooling (ice-bath) to 17 C, followed
Tyeadjuisting e PHGba8bysslowicrdlditioned suspension of isonicotinohydrazide (435

g) in isopropyl alcehol (6.0 L) was added (methylimino)(thioxo)methane (230 g) in several
small portions. After complete addition, the reaction mixiure was heated (70 °C) for 6 h with
an additional addition of isopropyl alcoho! {600 ml) after 30 min. After cooling (ice-bath) the
reaction mixture to 17 °C, the obtained precipitate was filtered off and washed with isopropyl
alcohol (1.0 L). This solid was then air-dried over night to provide 613 g of the title

compound ag a white powder,

Example S
4-Methyl-5-pyridin-4-y1-2 4-dihydro-3H-1,2,4-triazole-3-thione

N
s
NN

To a mechanically stirred suspension of 2-isonicotinoyl-N-methylhydrazinecarbothioamide
(610 g) in water (5.0 L) was added sodium bicarbonate (390 g) at r.i. The reaction mixture
wags thereafter slowly heated to 70 °C over 2 h, and mainfained af that temperature for anothey
3.5 h before cooling {ice-bath) to 17 °C, followed by adjusting the pH to 3 by slow addition
{over 90 min} of concentrated hydrochloric acid (ca. 470 mL). Subsequent filtzation of the
reaction mixture, followed by washing the collected solid with dilute hydrochloric acid (0.1
N, 2 x 1.0 1), zave a wet cake that was dried at 100 mbar under & gentle stream of air for 1.5

days to yield 544 g of the title compound.
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(over 90 min) of concentrated hydrochloric acid (ca. 470 mL). Subsequent
filtration of the 20 reaction mixture, followed by washing the collected solid
with dilute hydrochloric acid (0.1 N, 2 x 1.0 L), gave a wet cake that was
dried at 100 mbar under a gentle stream of air for 1.5 days to yield 544 g
of #e e otipound. WO 2007/040982 PCT/US2006/0364 28 12%2006/036423
Example 10 4-[4-Methyl-5- (methyltg )-4H-1,2,4-triazol-3-yl]pyridine N S
N-N To a mechanically stirred and cooled (9 C) suspension of
4-methyl-5-pyridin-4-yl-2,4 5 dihydro-3H-1,2,4-trriazole-3-thione (267 g)
Eanavppethyl iodide (197.7 g) in acetone (2.6 L) was added a solution of
h 4 0 uch arate (ca. 20 mL/
ﬁ@g{kl%l }’g’ Qlﬂtﬁﬁh@#gnqp%?gﬁ?ggbﬁi% 10 and 15 C. Another
ion of water (50 mL) was then added and the temperature was
e to 21 to 24 C. After another 2 It, the acetone was
distilledneft from the reaction mixture in vacuo (water-bath kept at 30 C).
O Anather portion fwater L was then adde fore ooI| (17
aﬂﬁe amcéi ik SIHEEHBH 6F the ?orme Prediphate 4 meﬁi {s)lg%l%
dm@myp& Wwadhs ezt -tater (2X1) I@?@e*f@?efldrylndg (é?’fl@@)mtfaﬁundé? al),

wasnte.steamef airsfons.days iayield gé%goqﬁm %el campaundas a oo
white_ powder 'H NMR gDMSO d5): 2.7 (s, 31-1) 3 }&nos H) 7.7 (m, 2 H)

n§4é rr(au fﬁ_ﬁ Y&%%Pﬁ% fgﬂfirgfu[r& Between 10 and 13 °C ther portion of watér (50
mMethylHe(micthydsd fenyBadttIrPvhtridzobkd 4y ypyricirie N WO ter another 2

h, the acetone was distilled off from the reaction mixture in vacuo (water-bath kept at 30 °C).
Another portion of water (750 mL) was then added before cooling (17 to 18 °C) and
collection of the formed precipitate by filtration. This solid was then washed with water (2x1

L} before drying at 100 mbar under a gentle stream of air for 3 days to yield 235 g of the title

" compound as a white powder. 'H NMR (DMSO-dg): 2.7 (s, 3 M36(6,3H7.70n,2H)88

(d, 2 ).

Example 11
4-{4-Methyl-5-(methylsulfonyl)-45-1,2,4-triazol-3-ylpyridine
N7} ,L ?\S//o

=" TN

N—N

To a mechanically stirred solution of 4-[4-methyl-5-{methyithic)-4 4-1,2,4-triazol-3-
yljpyridine (228 g) from the previous step, in a mixture of water (1.15 L} and acetic acid
(1.15 L), was added portion-wise while cooling potassium permanganate (234 g), at such a
rate as to maintain the temperature between 12 to 17 °C (ca. 45 min), The reaction mixture
was then stirred at r.t. for 4 h before cocling on an ice-bath during the addition of a sedium
hydroxide solution (5 N) over 2.5 b to set the pH to ca. 10, Dicalite™ (100 g) and chloroform
(1.6 L) was then added to the reaction mixture before filtzation. The organic phase was
separated from the filtrate and the aq. phase from the same was extracted with chioroform (2

x 1 L}. The filter-cake was extracted twice with chloroform (2 x 1.5 L). The combined

grganic phases were dried over magnesium sulfate, filtered, and concentrated in vacuo to
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yS N-N To a mechanically stirred solution of
4-[4-methyl-5-(methylthio)-4H-1,2,4-triazol-3 20 yl]pyridine (228 g) from

the previous step, in a mixture of water (1.15 L) and acetic acid (1.15 L),
was added. portion-wise while cooling potassium permanganate (234 g)

at such a rate as to maintain the temperature between 12 to 17 C (c
minyCThe féhttion mixture was then stirred at r.t. for 4 It befBFg%B%)Ul?ﬁ@JBW
an ice-bath during the addition of a sgdium hydroxide solution (5 N) over
2.5 h to set the pH to ca. 10. Diealite(r) (100 g) and chloroform 25 (1.6 L)
was then added to the reaction mixture before filtration. The organic

Pridde Whe Seiaittenonithe filtrais epirime G Bhase from th'sanvgier)
wasextractedwitb: chlorafo 2 aKJ\iq)h Thefitemcakerwasrexisastgehtion of

Jwic with chlorofor, @ }? 5 S%SEW
?ﬁé@%boé}rz?nwféﬁ%sﬁrﬁ%s{u ISf te cor?cg)r%gﬁ% ?ng @dcua t%%
2007/040982 PCT/UUS2006/036423 23 prowde 158 g of the title

ngi as a white powder Another crop (78 g, white powder) was

taln tractlo lter cake Ioro rm (2 x 2 L) and
2 6 RESHE: t|o h?’hﬁs Wﬁé’lé\{fé‘%&gm% \ b%ﬂ%o -d6): 3.6 (s, 3 H)

, 3H) %\8 {s,2H)8.8(s,2H). 5 Example 12
(4 methylsulfonyl) -4H-1,2,4-triazol-3-yl)pyridine /'! o 0 N-N
The titley mpound was prepared analogously to

ﬁ&‘htﬁ%%ﬁ‘%' \ %Dé'lseg'fgé‘é{r?aé bidgo s 4 éﬂzﬁetﬁv}’@%&9&%&?&%"@ 4-

erein Vlat e corre Ing seguence consistirg o

@@?ﬁé@pﬁhﬂ%@éﬁ@e%g}%ﬁﬁgﬂff@ﬁﬁﬁé@ﬁﬁ%ﬂﬁ?%&a@lﬁﬁgfé@ggSMmg of the
éSQEHg@tm@hM%M@'@wddE AR &&%ﬁ&@ﬁk&@&ﬁ@aﬁbﬂ%ﬁ&ﬁﬁ@ﬂw &2 'H

Qi) 8. 83(dd, 1) 891, A lIE. Synthesis of inal compounds,, | 1y,

Synthesis of final commpounds

Example 13
3-(5-{(1R)-1-[5-(3-chlorophenyl)isoxazol-3-yl] ethoxy}-4-methyl-45/-1,2 4-triazol-3-
yhpyridine
a
\ N

(1R)~1-[5-(3-chlorophenyl}isoxazol-3-yl]ethanol (5.40 g, 24.1 mmol) was dissclved in DMF
(45 mL). To this 3-[4-methyl-5-(methylsulfonyl)-4/-1,2, 4-triazol-3-ylpyridine (3.75 ¢, 24.1
mmol) and cesivm carbonate (10.1 g, 31.4 mmol) were added, After stirring over night at 60
°C, water was added. The mixture was extracted with dichloromethane, followed by
conceniration of the organic layer in vacuo, to give a crude which was purified by column

chromatography on silica using dichloromethane/methancl = 98/2, to give the title compound
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is Example 13 3-(5-{(1R)-1-[5-(3-chlorophenyl)isoxazol-3-yl]
ethoxy}-4-methyl-4131,2,4-triazol-3- yl)pyridine \ tiN O-N C-4'N If CI N
20 (1R)-1-[5-(3-chlorophenyl)isoxazol-3-yllethanol (5.40 g, 24.1 mmol)
was dissolved in DMF (45 mL). To this

3-[4- m’eugtfl |- 5 gmethylsulfonyl) -4H-1,2,4-triazol-3-yl)pyridine (PS { tgwwwm
mmcﬂ)"an Ce&ium carbonate (10.1 g, 31.4 mmol) were added, A% ’

stirring over night at 60 C, water wastadded. The mixture was extracted
with dichloromethane, followed by 25 concentration of the organic layer in

| h h
G B R e o W o e B
AW 26071 04DIBD mﬁﬁ@s@m@@/ogﬁms 24, (FIOG THR%HINMR; BO0H
N B T2 nbé‘o'd) ﬁa?“s(ﬂt édll){}787f> @a{s 1%% )b %6(1% 1), %41% 758

m, 1H), 7.40 (m, 2 )
g a2 B 035 & T L G 71%995%5
(47,85, CIM)L: F-586 (55 3H), 7.40 (s, 1H), 6.19 (q, IH), 3.54 (s, 3H),
1.81 (d, 3H). LC-MS (M +I) =382. 5 [a11)"r(2.92 g/L, CDC13)= - 46.575

Example 14
m@‘#géé)-l-[&(&chlorophenyl)isoxazol-3-y|]ethoxy)-4-methy|-41I-1,2,4-tri
ol ypyrdinaddofheMNisoxazol-3-yl]ethoxy}-d-methyl-4 H-1,2 4-triazol-3-

vi)pyridine

{+5-(3-chlorophenylyisoxazol-3-yllethanol (63.4 mg, 0.28 mmol), DMF

and sodium hydride (60% dispersion in oil, 15.1 mg, 0.38 mmol) were mixed under

inert atmosphere and stirred at r.t for 1 b, followed by addition of 4-{4-methyl-5-
(methylsulfonyl)-47-1,2, 4-triazol-3-ylipyridine (45 mg, 0.19 mmol). After stirring at 80°C
for 24h, the mixture was cooled to r.t., diluted with EtQAc and washed with water and brine.
The organic phase was dried (NaySQy4), filtered and concentrated in vacuo. The crude residue
was purified via column chromatography on silica using 5% methanol in EtOAc to isolate the
title compound (11.7 mg). "HANMR: 8.8 (bs, 2H), 7.77 (s, 1H), 7.67 (m, 3H), 742 (m, 2H),
6.73 (s, 1H), 6.36 (q, 1H}, 3.62 (s, 3H), 1.94 (d, 3F1).
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O~~t N CI N-N 10 1-[5-(3-chlorophenyl)isoxazol-3-yl]ethanol (63.4 mg,
0.28 mrnol), DMF and sodium hydride (60% dispersion in oil, 15.1 mg,
0.38 mmol) were mixed under inert atmosphere and stirred at r.t for | h,
followed by addition of 4-[4-methyl-5-

(mgthylsulfapyl)-4H-1,2,4-triazol-3-yl]pyridine (45 mg, 0.19 rynel) « Aftelsei2s
stirring at 80C 15 for 24h, the mixture was cooled to r.t., diluted with

EtOAc and washed with water and &rine. The organic phase was dried
(Na2S04), filtered and concentrated in vacuo. The crude residue was
urified via column chromatography on silica using 5% methanol in EtOAc
%%8% “the title compound (11.7 mg).' H-NMR: 8.81 (bs, 2H)5 7.77 (s,
4343y (Ylﬁﬂ(m Behiorofd dwm]) BeRaz@-23 (s} 6.:36: (g UH); 1 3.82(28HD,
)?9% naH). 20 WO 2007/040982 PC1'/US2006/036423 25 Example 15
{(1R) -1-[5-(3-chloroph enyl)isoxazol-3-yl]

ethoxy}-4-methyl-4H-1 ZA jazol-3- yl)pyridine N \r1 N O-NO0-~N H N-
CI\ 5 Method ]:Prepara hlral HPLC separation of

4-(5- {(rac(gJR[S (% or phenyl)isoxazol-
Chi_ K
-

|

Method I: Preparative chiral HPLC separation of 4-(5-{(rac)-1-[5-(3-chlorophenyljisoxazol-
3-yHethoxy}-4-methyl-4H-1,2 4-riazel-3-yhpyridine on chiralpak AD column with

isopropranol as eluent, yielded the title compound as the first eluting enantiomer.

Method 2: The title compound was prepared analogous to 3-(5-{(1R)-1-{3-(3-
chiorophenylisoxazol-3-yilethoxy}-4-methyl-4/7-1,2,4-triazol-3-yDpyridine, by coupling of
(1R)-1-15-(3-chiorophenylisoxazol-3-yllethanol with 4-[4-methyl-S-(methylsulfonyl}-4H-
1.2,4~trtazol-3-ylipyridine employing cesium carbonate in DME, "HNMR. (DMSO-dg): 8.73
(m, 2H), 7.97 (br. s, 131), 7.85 (m, 1H), 7.74 {m, 2H), 7.58 (m, 2H), 7.39 (s, 1H), 6.20 (g,
1H), 3.60 (s, 3H), 1.81 (4, 3H), [a)p* (5.827g/L, CDCly)= - 48.567°

Example 16
4-(5-{(15)-1-{5-(3-chloropbenyDisoxazol-3-yllethoxy}-4-methyl-4 H-1,2 4-triazol-3-

yhpyridine
Za
\
Y *a)
i
oD
o
v

The title compound was isolated as the second eluting enantiomer in preparative chiral HPLC
separation as described in the example of 4-(3-{(1R)-1-[5-(3-chlorophenyllisoxazol-3-
yllethoxy}-4-methyl-4H-1,2,4-triazol-3-yl)pyridine (method 1), ' H-NMR: §.81 (bs, 2H),
777 (s, 1K), 7.67 (m, 3H), 742 (m, 2H), 6.73 (s, 1H}, 6.36 (g, 1H), 3.62 (s, 3H), 1.94 (d,
3H).
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£l

3-yllethoxy}-4-methyl-4H-1,2,4-triazol-3-yl)pyridine on chiralpak AD
column with isopropranol as eluent, yielded the title compound as the first
eluting enantiorner. Method 2: The title compound was prepared
analogous to 3-(5-{(IR)-1-[5-(3 10
chlorophenyl)isoxazol.-3-yllethoxy}-4-methyl-4H-1,2,4-triazol 3 ridine,
bykggu%‘fﬁﬁ%%gé 2(IR)-l-[5-(3-ehIorophenyl}isoxazoI-3-y|]ethan()PI%V?/}lf 9%0(963&23
4-[4-methyl-5-(methylsulfonyl)-4H- 132,4-triazol-3-yl]pyridine employing
cesium carbonate in DMF. 1H NMR (DMSO-d6): 8.73 (m, 2H), 7.97 (by.
s, 111), 7.85 (m, 1H), 7.74 (m, 2H), 7.58 (m, 2H), 739 (s, IH), 6.20 (q,
1H), 3.60 (s, 3H), 1.81 (d, 3H). [a]DRT(5.827g/L, CDC13)= - 49,567 15
Exampler16 4-(5-{(1S)-1-[5-(3-chloro phenyl)isoxazoi-3-yl]

eth -4-methyl-4H-1,2 4-triazol-3- yhpyridine \ ~J N, Q:N.0;'(,,N_CL N 20
R R e s R RS i el
yhmepaatve dhicil¢tPieC separation as described in the example of
4-(5-{(IR)- I-[5-(3-chlorophenyl)isoxazol-3-
[lethoxy}-4-methyl-4H-1,2,4-triazol-3-yl)pyridine (method -NMR:
%ﬁa@f&sgélémﬁ f???*ff%g?&ﬁ)‘?%%utﬁﬁ%m%iz i SHY8: ‘}if%?%?&éw"
pidid o3, 62 4S8k rlo933(the BK).{WO- 20D7204098heny)isoxazol-3-yljethoxy }-
PCT/US2006/036423 .26, Exam , o
421_ E?ﬁ%éﬁf’?[é% azp —03r-g P rr%l ?S&g?(%lgzaosﬁ é;} y“?l 0ul ethanol at 50°C. The shury was
cetiroy} A ety 1s Db st 3e Aoy rReiNE Myava E s dlesred off, washed

with 500u! ethanol and dried at room temperature under vacuurm.

The salt was crystalline, had a clear melting behaviour and had an increased moisture
sorption at 90-95% RH.

The title salt was manufactured again in a similar way in ethanol, 2-propano! and ethyl
acetate and also at 1 g scale in ethanel. All batches produced the same crystal modification,
although the amorphous content was slightly higher in some batches. The melting point was

fram 150°C 10 160°C.

The salt manufactured at 1 g scale from ethanol was further investigated for its intrinsic
dissolution rate and compared to the free base of 4-(3-{(1R)-1-[5-(3-chlorophenyl)isoxazol-3-
yljethoxy}-4-methyl-4/7-1,2,4-triazol-3~yDpyridine. The salt had & 1000 fimes higher
intrinsic dissolution rate as compared to the free base. Dissolution rates of the base and sait
were measured with a low-volume rotating disc method. Discs were compressed from pure
compound and centrically mounted in 2 disc holder with an exposed area 0 0.07 cm®. The
disc holder rotated at 500 rpm immersed in 50 mL USP Phosphate buffer pH 6.8 at 37°C. The
compound was analysed UV-Online by & Spectrophotometer with a flow cell and a peristaltic

pump with continuous circulation.

Example 18
4-(5-{(1R)-1-[5-(3-chlorophenylisoxazol-3-yllethoxy}-4-methyl-45-1,2 4-triazol-3-
yDhpyridine sulphate
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The title salt was manufactured by adding 101 of a 32 wt-% aqueous HCI
solution in two portions to a clear solution of 35 mg
4-(5-{(1R)-1-[5-(3-ehlorophenyl)isoxazol-3-yl]lethoxy}-
4-methyl-4H-1,2,4-triazol-3-yl)pyridine free base in 5001 ethanol at 50C.
The sl cooled to 10C and kept over night under agit ]
the%éaaﬁ({éa/a\g?ﬂered off, washed 10 with 5001 ethanol and dngg‘?@%&%‘?ms
temperature under vacuum. The salttWwas crystalline, had a clear melting
behaviour and had an increased moisture sorption at 90-95% RI-1. The
title salt was manufactured again in a similar way in ethanol, 2-propanol
and ethyl is acetate and also at 1 g scale in ethanol. All batches produced
Aeikdrite! erystatmbdificatiorey atidogh theraniviphobsicententivag 5004
sliatyhhighel ipsame patehss.Hhe leiac R WGS9 13060,

160C. The salt manufactured at | g scale from ethanol was further

hvestigaied RS Fringiees HedoRmivHm htachh Lbitipkradaetiragiedhe
thase ol At (IR )-1-{5:(3-chlaraphenyd) isexazeli3 <00y ethanol.
yllethoxy}-4-methyl-4H-1,2,4-triazol-3-yl)pyridine. The salt had a 1000

times higher intrinsic dissolution rate as compared to the free base,
Thiséblgtiorn raresstiline basessndabattowbresmeasurdddwithriaaloweiolume
HRLAIRG ﬂ@%ﬁ&&@&@ DiscRWerg.gompiessed from pure compound and
centrically mounted in a disc holder with an ‘exposed area of 0,07 em2.

The 2s disc holder rotated at 500 rpm immersed in 50 mL USP Phosphate
Befide pit 6:8 at:87GctEhe agamipourthyas: apalysedoNHOetinedaad sulphuric

CReSPPRRIAMAIS! W2 o Gelr R ARPRRIR P PRV continuous

circulation, 30 Example 1

IR gt eméiﬁéwféhﬁw&%@a&féf@%@w@ﬁﬂmmmqb@mm
r6Z0p3pyppyridine stdphiates¥0 PAOAIO40A8 2R 3200640364232 ng

pﬁ?ﬁ’.ﬁ?g% g\(i%ﬁg}%n&@qc&usrcee% by gvapgrating a clear solution obtalned

Biological evaluation

Functional assessment of mGIuRS antagonism in cell lines expressing mGIuR5D

The properties of the compounds of the invention can be analyzed using standard assays for
pharmacclogical activity, Examples of glutamate receptor assays are well known in the art as
described in for example Aramor ef al, Neuron 8:757 (1992), Tanabe ef al., Newron 8:169
(1992, Miller ez al,, J. Neuroscience 15: 6103 (1995), Balazs, er al., J. Neurochemistry
69:151 {1997), The methodelogy described in these publications is incorporated herein by
reference. Conveniently, the compounds of the invention can be studied by means of an assay
(FLIPR) that measures the mobilization of intracellular calcium, [Ca™; in cells expressing

mGluR5 or another assay (IP3) that measures inositol phosphate turnover,

FLIPE Assay
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water with 33 mg
4-(5-{(IR)-1-[5-(3-chlorophenyl)isoxazol-3-yl]ethoxy}-4-methyl-4H-
[,2,4-triazol-3-yl)pyridine free base, 500Fd methanol and 741 98 wt-%
sulphuric acid. The 5 title salt was manufactured by recrystallising the
oiledcsal imBB041 ethanol. The title salt was crystalline with e@sgartiade/ 036423
amorphous content, had no clear mej ing behaviour and deliquesce at
60-70 % relative humidity. to The title salt was manufactured again by
adding three portions of 54| concentrated sulphuric acid (98%) over 1.5 h
folla clemrsodiionofiEB16S dng db(GHUR)-W(BLB05252 are sceded at a density of

1@@'@@@EQ&W&'%QF%%%%@&'JE%%@&%M&EME%& éﬁﬁté”@.rz%s WO

e free base in | ml 2-propanol or | ml ethanol at 68

e%?&ﬁm%{ﬁmfs&%%é]tﬁ%tﬁavﬁéaeadfﬁ%ﬁé@si?éﬁﬁrefim@ althBergieteining 127
rdelije@scerat KO-B0% R N5 Biclogicsheaiyation Furctionad) mg/ml

aaseesanL pLIERS anaaa R eslnes e HOWSD, 20

The properties of the compoun he invention can be ana

%ﬁ%ﬁ@ﬁfﬁ%géa%/%ﬁr&dbﬁafﬁ%a&*bw@aﬁoaéﬂmmmamb@@wgwmbuw _

dReepiQr ca;smzaer@cwsﬂslﬁﬂ@wm dndhearbagdesered NIRLERMPIG fuo-3
&r ec& uron 8 757 (199 @j‘l’anabe et al., Neuron 8:169 (1992),

er i eggie YE%OE}j‘ %R@%}lcgg%%prgpa{ﬁ@”y non-ionic
SN&QF’@I@W@%U}@E@ 691151 §1997)-Thé dhiethortlogy deserbedidin thesebuffer
’LM&M@R@H%&' MWE@h%EQ%E@eJeﬁE@ﬁC&pQ%&%Q iently, In ing a laser

nds of the invention can be studied by means of an assay

SfEL I;Qt%%t%é%%ﬁnoe% YRS G RO it B SRR A BeeRiFAN OpCead grivesion
vwﬂ&mgtmeﬁsmxrmﬁwﬁﬁ ohaRether assayc B3)natMBasuesiRasiteh ui of

bg%o a%% turn 0 gXLI(I?e IatgaX A/é/ aé) 7/O4f0982

S B006I0 56433 S8 T b e it RUMEh G i S b
fﬂ‘ﬁW@QWWm@@@ed&uﬁ&h@@msﬂ@M A 90 second interval separates the
antagonist and agonist additions. The fluorescence signal is sampled 50 times at 1 second
intervals followed by 3 samples at 5 second intervals immediately afier each of the two
additions. Responses are measured as the difference between the peak height of the response
to agonist, less the background fluorescence within the sample period. ICs; determinations

are made using a linear least squares fitting program.
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100,000 cells per well on collagen coated clear bottom 96-well plates with
black sides and experiments are done 24 It following seeding. All assays
are done in a buffer containing 127 mM NaCl, 5 mM KCI, 2 mM MgCl2,
0.7 mM NaH2PO4E, 2 mlvi CaCl2, 0.422 mg/ml 5 NaHCO3, 2.4 mg/mi

HERER0sweo/ml glucose and 1 mg/m1 BSA Fraction IV (pF-fA9:0884% 123
cultures in the 96-well plates are loaded for 60 minutes in the above

mentioned buffer containing 4 M of #le acetoxymethyl ester form of the

fluorescent calcium indicator fluo-3 (Molecular Probes, Eugene, Oregon)
i Q0170 platonic acid (a proprietary, non-ionic surfactant polyol - CAS

Number 9003-11-6). Following the loading period the fluo-3 buffer to is

Aremaved replaced with fr ay, buffer, F pesiments are
o B0t S 0.4 o S on
Phpiitat S ses iwithreseitalionrpic effisision i mavelangthscbb 488 riviiaifdnd
BE20WHesReiNel RS OREImSRHiS ipilited with 160 of bufer
present in each well of the cell plate. A 40 41 addition from the antagonist

Gpl&ie wady toliowett by ai50L madiiod fromdhe agonistplatel AI9G seconttd
pilteryal senarates the)is aniagenistiand F‘E@%ELPE&%?BR%IQ%?L Cells g

. fluorescence signal is sampled 50 times at 1 second" intervals followe

SUEHRDRERIS L0 ShdTiterirdimTreimety biter ke ot thattW C in HEPES

vadelis tomngs;ﬁ@masmemeﬂmm,@%Eﬂﬂﬁi&%}@,@@oﬁ%ﬁ%@@ ihe.RealkrEs,
ight of the response, to.agonjst, less the background fluorescence

B e s e e g A e

Crdksrgdisies eing BrEGIRMI2EIWOIR00T/0%c082 PETIHD SP00610 36723

pefelB3Assavn-hnadditonsl functionalassay.fonmGIURGdisdescribesin,, |5
XVO%?/OSZSZ ﬁﬁmd is based on %hos([})hatldgéliinosnol turnover. Receptor

TR NISR S SHATRIAE BTGP OTPASE G oty afdrdaad @y trerciasa
adGimatic) ofinGbitotaliiS jtriphoaphate (RANEGHE K Stably-exprRSSIAgsY:)

ofNEMMANMGIRE 216 Seaded Qe 24 welpolydlysing coatg
polyproplylene tubes and inositol phosphates are separated using ion-exchange resin (Dowex
AGI1-X8 formate form, 200-400 mesh, BIORAD) columns. Inesitel phosphate separation
was done by first eluting glycero phosphatidyl inositol with 8 ml 30 mM ammonium formate,
Next, total inositol phosphates is eluted with 8§ ml 700 mM ammonium formate / 100 mM
formic acid and collected in scintillation vials. This eluate is then mixed with 8 ml of
scintillant and [3H] inesitol incorporation is determined by scintiliation counting. The dpm
counts from the duplicate samples are plotted and ICso determinations are generated using a

Iinear least squares fitting program.

Abbreviations

BSA Bovine Serum Albumin

CCD Charge Coupled Device

CRC Concentration Response Curve
DHPG 3,5-dihydroxyphenylglycine
DPM Disintegrations per Minute

EDTA Ethylene Diamine Tetraacetic Acid
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plates at 40 x 104 cells /well in media containing 1 Ci/well [3H]

myo-inositol. Cells were incubated overnight (16 h), then washed three
times and incubated for 1 hat 37C in HEPES buffered saline (146 mM
NaCl, 4.2 mM KCI, 0.5 mM MgClI2, 0.1% glucose, 20 mM HEPES, pH

7.4y supplemsented with | unit/nil glutamate pyruvate transamnasesaid deszs
mM pyruvate. io Cells are washed once in HEPES buffered saline and
pre-incubated for 10 min in HEPES Buffered saline containing 10 mM

LiCi. Compounds are incubated in duplicate at 37C for 15 min, then either

l;gk;%!i‘?tmate (85(? MI\@For EiHP.G (}?;PtM eiasdé'a}ddezd and incubated for an
ional 30°ATM™FHE rE4&18n IS terminated by the addition of 0.5 ml
(EEhloric aBiiASYconiiow MitheinEabatiols Bid€rfor at least 30 min.
c2amples argigollegtedin:de mhisRelyproplylene tubes and inositol

hosphates are separated using ion-exchange resin (Dowel. AG1-X8
HHate fori- SO0 AN BRSRARY ERTHE R Rsha R Cphate
[Beparation imastdonenbyrfinst eluting glycero phosphatidyl inositol with 8

ml 30 mM ammonium formate. Next, total inositol phosphates is eluted
with 8 ml 700 mM ammonium formate / 100 mM formic acid and collected

'@n%fgmgi!'alﬂé%pﬂ&?c!ﬁm?;%@!&&%@é%ﬁ%@g%@%& il 0f 20 seintillant:ando
3H] Inositol incorporation is determined by scintillation countlr:% The dpm
]

sddvisressremeshal GipghearEsaimiCe arepisted Gav 1 eB0 detdnimiapg of the
engenerated Using @ |liReanleasksguares fitting program. 25

Abbreviations BSA Bovine Serum Albumin CCD Charge Coupled Device
CRC Concentration Response Curve DF-IPG 3,5-dihydroxyphenylglycine
30 DPM Disintegrations per Minute EDTA Ethylene Diamine Tetraacetic
Sxede NNQO200HD 4028 2 ReTHSRO0BI0B5423 30

Adult Labrador retrievers of both genders, trained to stand in a Pavlov sling, are used.
Mucosa-to-skin esophagostomies are formed and the dogs are allowed to recover completely

before any experiments are done,

Motility measurement

In brief, after fasting for approximately 17 h with free supply of water, a multilumen
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced through the
esophagostomy to measure gastric, lower esophageal sphincter (LES) and esophageal
pressures. The assembly is perfused with water using a low-compliance manometric
perfusion pump {Dentsleeve, Adelaide, South Australia). An afr-perfused tube is passed in
the oral direction to measure swallows, and an antimony electrode monitered pH, 3 cm above

the LES. All signals are amplified and acquired on a personal computer at 10 Hz.

When a baseline measurement free from fasting gastric/LES phase [II motor activity has been
obtained, placebo (0.9% NaCl) or test compound is administered intravenously (iv., 0.5
ml/kg) in a foreleg vein, Ten min after L.v. administration, a nutrient meal (10% peptone, 5%

D-glucose, 5% Intralipid, pH 3.0) is infused into the stemach through the central lumen of the



FLIPR Fluorometric Imaging Plate reader GHEK GLAST-containing

Human Embrionic Kidney GLAST glutamate/aspartate transporter

HEPES 4-(2-hydroxyethyl)-I-piperazineethanesulfonic acid (buffer) 5 IP3

inositol triphosphate Generally, the compounds were active in the assay
abeuve2with4@%80 values less than 10 000 nM. In one aspect e tnes2006/636423

invention, the IC50 value is less thagll tM. In a further aspect of the

invention, the IC50 value is less than 100 nM. 10 Screening for

compounds active against TLESR Adult Labrador retrievers of both
agenders; trairechio starthin-aRayle\s shings areysadsi 45 IYueosaitar skinl is

o) ostomies are forme, d the dogs are allowed to recover

L S ke b
i ingftelfastig for aippravdinatety & 70k Veithl ffleeugtipplihof wpatenpat using the
imuibiumen rslaavelidenole assembinRentsieayen Adelaide rRoUt. rimenta
ﬁAu%:[rallzgl IS |aptroduced throu%h the esoph Jostomy to measure gastric,

Tower eSoprugeST SPRMETSP (£ £%) At BI0pHigRA “pratsdrssratigure bas
bemsamblydsperhizét withweltenpsing HUBARsompliance manometric

perfusion pump (Dentsleeve, Adelaide, South Australia). An air-perfused
_tube is passed in 25 the oral ¥direction to measure swallows, and an
Lahtifiofy Slee e ot e M <3 BB ORERAET eSS I (i B aree to
irenpplifiechandagquiredean apersipal tompatatal 3 HznWhenadaselne
pﬁ&%ﬁé‘iﬁsqéﬁ&t i%%é@@lt? 55'5’%9;9%%91‘;/0'3%@3&%@% a}eitaltlllemc’tfgarlsa 1|€\c/1|t' S Q\%ﬁl W
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et e UNRF G, LB Ss ThrRGE e Idre el vtrstoreas il et s than 2
madtgjnisiraianraioubient ek Q%xReniongsb%.D-glucose, 5%

Intralipid, pH 3.0) is infused into the stomach through the central lumen of

the WO 2007/040982 PCT/US2006/036423
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31 assembly at 100 MI/min to a final volume of 30 ml/kg. The infusion of
the nutrient meal is followed by air infusion at a rate of 500 ml/min until an
intragastric pressure of 101 mmHg is obtained. The pressure is then

maintained at this level throughout the experlment using the infusion  MCSLLP

pump for further air infusion or for ventmg air from the stomach. The
experimental time from start of nutrient infusion to end of air insufflation is
45 min. The procedure has been validated as a reliable means of

ring TLESRs. TLESRs is defined as a decrease in lower esophageal
sphincter pressure (with reference to intragastric pressure) at a rate of >1

rang/s The relaxat| ﬁllhould not be preceded by a o pharyngeal signal
<§s°8é?8f}él?t%(i‘fn@ém f*vhich case the relaxation is classified as swallow

induced. The pressure difference between the LES and the stomach
should be less than 2 mmHg, and the duration of the complete relaxation

longerthan | s. MCSLLP 32 Claims 1. A compound of formula Il N-N CI)
O-N/ =-5.cmias rvﬁvgl_% pharmaceutically acceptable salts 2. A
@ompound according stalline form. 10 3. The compound

4-(5-{(1R)- P[ﬁ‘l(S chIoropIpenyI)%o 01-3-yllethoxy}-4-methyl-
4H-1,2,4-triazol-3-yl)pyri dine hydrochldHde. 4. The compound 4-(5-{

1R o5-(3-chlorophe I Bl -ylethoxy}-4-methyl-
a% %1112% Q%azoi%?%%%yg%me ph%tse 15
2. A compound according to claim 1 in crystaliine form.

3. The compound 4-(5-{(1R)-1-[5-(3-chloropheny!)isoxazol-3-yljethoxy}-4-methyl-
4H.1,2 A-triazol-3-yl)pyridine hydrochlonde.

4. The compound 4-(5-{ (1R)-1-[5-(3-chlorophenyl)isoxazol-3-yljethoxy}-4-methyl-
4H-1,2 A-triazol-3-yl)pyridine sulphate.

5. A compound according to any one of claims 1-4 for use in therapy.
6. A pharmaceutical composition comprising a compound according to any one of
claims 1-4 as an active ingredient, together with a pharmacologically and

pharmaceutically acceptable carrier.

7. Use of a compound according to any one of claims 1-4, for the manufacture of 2

medicament for the treatment of 2 mGluR S5 receptor-mediated disorder.
8. Use according to claim 7, wherein said disorder is a neurological disorder.
¢ Use according to claim 7, wherein said disorder is a psychiatric disorder.

10. Use according to claim 7, wherein said disorder is a gastrointestinal disorder.
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5. A compound according to any one of claims 1-4 for use in therapy. 6. A
pharmaceutical composition comprising a compound according to any one

of claims 1-4 as an active ingredient, together with a pharmacologically

and 20 pharmaceutically acceptable carrier. 7. Use of a compound MCSLLE
according to any one of claims 1-4, for {he manufacture of a. medicament

for the treatment of a mMGIURS receptor-mediated disorder. 25 S. Use
according to claim 7, wherein said disorder is a neurological disorder. 9.

Use accarding:ia.clain £ wherein saiddisqrder is a psyabiatric disetdefageal
10. Use according to claim 7, wherein said disorder is'a gastrointestinal .
&%%M%S%W@SLE‘WCSWEI J¥erarEardititeto ehsvH 7, ARbrEREBaidiscase, senile

disorder is anysoneief aastroesaphageals dgflux disease, IBS, functional scierosis,
g@pepsm, cough, obesity, Alzheimer's disease, senile dementia,

BUHEOB i SPRRRi FEBITRS HiSE B PRRS Yo SlshE Takerapn icty, acute
SEIRieS]S oHuntingteR's Gheread s MIgraing BRSPS SANZORRENG) 45
depression, anxiety, acute s anxiety, obsessive compulsive disorder.

O A GIB i GI4D FEEF BACHCAsE FRKRBIFatHigs caiabatio Petine pipiieas such as
laLeem %@%@9&@9?%%@Haii%@ﬂ%{f%'i@s%%@t%x#@ﬂ@%u?ﬁ%m%‘il}?{ﬁgéémnal

induced neuropathies, post-herpetic neuralgia and trigeminal neuralgia,
tORHENEE; HipeRdentsPEfRaLT AHAKaGIHG diserdetssorders, neurodevelopmental

ngurpdsvelopmentat, disaraers inehiding fragileX: SUtsm MeRtak, and Down's
retardation, schizophrenia and Down's 10 Syndrome, pain related to

MRS SR FERETY) (el el FoHATE PRty digBreeiausiRehlis riiiadgerders
newoRathigsqartitisard dhepmatiiad diseasasi oW ack RaiPESt: pain, post-

operative pain , pain associated with various conditions including angina,
rERATSH biEy BallcAPreRstAdatin, HigEiIReEhd ouneligkes pegge, renal or
Urgma, anoxic.and ISehamis: inbires, hyBageemia, CHAIUARC WAl ke and

diseasés and epilepsy. , _ _
ischemic injuries, hypoglycemia, cardiovascular diseases and epilepsy.

12. Use according to claim 11, wherein said disorder is a chronic pain disorder.
- 13, Use according to claim 11, wherein said disorder is an acute pain disorder.

14, Use according to claim 11, wherein said disorder is anxiety.

15. Use according to claim 11, wherein said disorder is depression.

16. Use according to claim 11, wherein said disorder is Parkinson’s disease.

17. Use according to claim 11, wherein said pain disorder is a neuropathic pain

disorder.
18. Use according to claim 11, wherein said pamn disorder is migraine.

19. Use according to claim {1, wherein said pain disorder is inflammatory pain.



15 12. Use according to claim 11, wherein said disorder is a chronic pain
disorder. 13. Use according to claim 11, wherein said disorder is an acute
pain disorder. 20 14. Use according to claim 11, wherein said disorder is
anxiety. 15. Use according to claim 11, wherein said disorder is MCSLLE
depression. 16. Use according to claim 11, wherein said disorder is
Parkinson's disease. 25 17. Use accordihg to claim 11, wherein said pain
disorder is a neuropathic pain disorder. 18. Use according to claim 11,
wherein sa| in disorder is,migraine. 30 19. Use accordin clai :
wggrgn Said’ g(iln’?flsog‘éller |§|n ammat org plaf'l(r)1r d%tisgoﬁ%ﬁ%d@é{g *]h”(
acterding to claim 11, wherein said disorder is gastroesophageal reflux
disease. 21. Use according to claim 11, wherein said disorder is cough.

21. Use according to claim 11, wherein said disorder is cough.



