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5 - FLUORO - , CHLORO- AND CYANO- PYRIDIN - 2 -YL -
TETRAZOLES AS LI GANDS OF THE METABOTROPI C GLUTAMATE
WORBGERGERS - 5 FI ELD OF THE | NVENTI ON The pr eseptT/US2004/041401
i nvention relates to new conpounds, to pharnmaceuti cal
conpositions contain ing said conpounds and to the use
of said conpounds in therapy. The present invention
further relates to processes for the preparation of
sai d compounds. BACKGROUND OF THE | NVENTI ON @ ut amat e
5-FEUGRRe: GO -eXE CAANSY YYRRAN ot ¥ arSATRA1RES iAY PH&NDS OF THE
MERBRATEPT En CLEAR H RRERIEls sys tem (CNS). d utamate
produces its effects on central neurons by binding to
and thereby activating cell surface receptors. These
FIEEDaE OHE INWAENTDESN di vi ded into two maj or cl asses,
the ionotropic and netabotropic glutamate receptors,
based on the structural features of the receptor
ThBpRls8htNRyentiBR réBRE T ¥y ¥othEdundE Qo HREARIcOtRal EGRSCHIEGhS contain-
signals into the cell, and pharmacol ogi cal profiles.
ingTéeed ownphods apd © the uscofsasl jompeopnds i therapyiAd)e preseni@nvention
roteglitn-fourgl ed (r:fecgptors thatofac.t icvatg asvari ety of
Pt FOLRTRPeSS e SR I RESREHINE T 74 CRROFYIt owi ng t he
bi nding of gluta mate. Activation of n3d uRs in intact
manmal i an neurons elicits one or nore of the fol
| ow ng responses: activation of phospho |ipase C

| [ | N d Pl) hy drolysis;
BACRLREATRI O TR IR ce. (et i vt ion of

phosphol i pase D; activation or inhibi tion of adenyl

cycl ase; increases or decreases i.n the formation of
Glutaaatecis MsaRYST Mgl BRESEMEIESIIAIS mag@align el nervous sys-
f gl j '
o OSB89 QLR5 8 AU AL LA g sty
activuisp kell syréme ré@ptorn ditessesepitors Anecbied alividedmitaltwo major classes,

S50 BB i SoSa ol i
rec-'%gﬁ)? gﬁ)tgﬂé hPmRhns b%c\;v}éicﬂ fhelrdcdptA? %}msdﬁﬁ? §i8R4ls into the cell, and

rochem  Int. 24439 (1994), Pin et al,
phimacologeahprofilesgy 34: 1 (1995), Bordi and Ugoli ni,

Thg%%g%g@g{cgggﬁtﬁ%ate% 2 rg %rﬁég\&sﬂ E#%E:mg?qlei%%cg\rl}gfeggg%%grs that acti-
valedSfrietyl &fdntdcellular second messenger systems following the binding of gluta-
mate. Activation of mGluRs in intact mammalian neurons elicits one or more of the fol-
lowing responses: activation of phospholipase C; increases in phosphoinositide (PI) hy-
drolysis; intracellular calcium release; activation of phospholipase D; activation or inhibi-
tion of adenyl cyclase; increases or decreases in the formation of cyclic adenosine mono-
phosphate (¢cAMP); activation of guanylyl cyclase; increases in the formation of cyclic
guanosine monophosphate (¢cGMP); activation of phospholipase A,; increases in arachi-
donic acid release; and increases or decreases in the activity of voltage- and ligand-gated
ion channels. Schoepp et al., Trends Pharmacol. Sci. 14:13 (1993), Schoepp, Neurochem.
Int. 24:439 (1994), Pin et al., Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog.
Neurobiol. 59:55 (1999).

Eight distinct mGluR subtypes, termed mGluR1 through mGIuR8, have been identified by
molecular cloning. Nakanishi, Neuron 13:1031 (1994), Pin et al., Neuropharmacology 34:1
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nmol ecul ar cl oni ng. Nakani shi, Neuron 73:1031 (1994),

Pin et al, Neuropharmacol ogy 34:1(1995), Knopfel et
w@bkgosdeeibled. Chem 35: 1417 (1995). Further recP@I/W62004/041401

di versity occurs via expression of alternatively

spliced fornms of certain ni duR subtypes. Pin et ah,

PNAS 89: 10331 (1992), M nakam et al, BBRC 199: 1136

(1994), Joly et al, J. Neurosci. 15:3970 (1995). 5
(199 elkndpfelndr @f. gF. utdairihemr E&é@lb(rl 98hipFyupka raveptdreliversity occurs via

expionp P Ferti SUSEAB sr S Gy bl P
s9N@ABY pE0) i gﬁﬁﬁf)&@zl r@ﬁﬁ@n@@rmm% 1ty i AeS Pyrbhe

receptors, t hel r pharmacol ogi cal
153940 469%).i stl cs. m3d uR5 conprises nd uRl, nd uR5 and

| t | d The .bi,ndi f
Mgt Bl edutRbbE R mpE br radyied Fus 1es Sty Group
Greﬁpnomgw@qﬁqn@lw bide8 of WRHERS Bcid H&Pfené@ﬁ&nllélé JtBdsecond

intracel [ ul'ar cal cium Neurol ogical, psychiaftic
meams;plamtemsﬁﬂmd by thatreespiars, angd byitheit plarmagplpgieal characteristics.

N SRS IS il PR FGHSRL DA e i

of Qg&hitéltd Mbse r¥edptey &s&ltyﬁi 86 abtivatiof efphsshhéliede Chatl thSsubse-
G oup ). m3 uRs "agoni sts can produce postsynaptic

qu@%dn@lahzaéwn@é&tra&elﬁﬂla GI¥A- t 0 neurons in the

hi ppocanpus, cerebral cortex, cerebellum and

t hal anus, as well as other CNS re gions. Evidence
Nduli?dlogﬁ:hm)syélﬁﬁtrio‘mﬁl paimdﬁsﬁdm is due to di rect

activation_ of postsyn al so
S S BB e By egstvtion
of %ﬁé’ feteptofs et t§ h&%oﬁap eka&”u%ﬁsﬁﬁirl(ﬁﬁ%Eﬁés%%@ﬁ&ﬂigﬁstrated that

rel ease Bas rends Phar maco ScL 15:
GroupP daGluBs hgmfmdis caﬂquodurhq:mstsymnc 24citBion (1po® 4])phcﬁtwn ®tneurons

in e R B BT SOk S4BT Y i Bt P other CNS -

gldﬂs UEﬁH@ﬁc% ih@esed fhﬁﬁthﬁ%‘k@lt&%ﬁﬁﬂs Hﬂ@{d SiRdcesktivatiGn BLPAREKmaptic
normal processes in the manmalian CNS. Activation

m@lﬁan@m Rsal$raleasibeemn s@ggsmd thet aativetiouof prasyineptic méileRs egeurs, re-

suffipg i PRRGREESe SRR TURRE B} PR PLEEY 500
(15(9129%%}106% Ne@bs2htm. Bit. 2&#439 (N29A)] BinIB &1, [NEUr o Mcolbpa
79:365 (1994), Aiba et al Cel | 79:377

34{ %), WAtmltﬂ@éaf oT"eﬁflOD IGFR"%?Zl \5&& |1€>ﬁ3|(h9%c).>0| ception

VG S5 SnE3RERD ABREPLI B e Sl o

the mammalian CNS. Activation of mGluRs has been shown to be required for induction

of hippocampal long-term potentiation and cerebellar long-term depression. Bashir et al.,
Nature 363:347 (1993), Bortolotto et al., Nature 368:740 (1994), Aiba et al., Cell 79:365
(1994), Aiba et al., Cell 79:377 (1994). A role for mGluR activation in nociception and
analgesia also has been demonstrated. Meller et al., Neuroreport 4: 879 (1993), Bordi and
Ugolini, Brain Res. 871:223 (1999). In addition, mGluR activation has been suggested to
play a modulatory role in a variety of other normal processes including synaptic transmis-
sion, neuronal development, apoptotic neuronal death, synaptic plasticity, spatial learning,

olfactory memory, central control of cardiac activity, waking, motor control and control of
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Ugolini, Brain Res. 871:223 (1999). In addition,

ni d uR activation has been suggested to play a
wonasloedissy role in a variety of other normal PCDUSE®S€641401

i ncludi ng synaptic transm s- 30 sion, neuronal

devel opnent, apoptotic neuronal death, synaptic

plasticity, spatial |earning, olfactory nenory,

central control of cardiac activity, waking, notor
theoeBtiudbd-oatldr tefiek s Whkanfshh) &eurmst 13UDBE GO pPin ef d/e Neuropharma-

colRgt s Gpnanieioctiddgy et LrerngSaal! uOs = 3% ied. chem
-1 ! i .
FU%FGI‘ éilczutp(ljrﬁ@é%otrdﬂ élﬁ%&na‘t@e@éﬁoﬂs HIBE ghat ﬁggégl@egyto I)play roles in a

ut anat'e recept ave been suggested t ol"es
variety af sarté etd/clobniapatheplaysiblogical precepses lnog Hissidetsoaffectihg the CNS.

rqcesses and. di.sorders affect.ing the.CNS., These . .
Thisecielae Srox Redieua fgiencielimic IS hyghgoma epilepsy,
nelrBidlch&%tiveIREMIHCGRABR & ARREINRPS MiseARUpSURBBTELS8rtMS and pain.

di sorders such as Al zheiner's disease, psychiatric

Schtiepp ek sTrands Pairmac@cehbebpl 2(1893), Truaninghin ¢ ak.cldfe Sci. 54:135

(5 gk PSR 200K, P B Bmacoto

3401%9990), KRbpYeEér adl, J Med!'CreaBsme vl 9953 Spdored 0, . Trends Phar-
Knopfel et al, Chem_ 35:1417 (1995), Spooren

magel. §¢i, ?2:$3bﬁa§)1§9i%swggréé et & Currp Opan Phapnerp). 2:EHE992), Neuge-
s g O T B NS e e

ex&Qsitd pluciisate-dndubedigittitation bRCNE aetoneX@ezasiev@roup I mGluRs appear

gl utamat e-i nduced excitatjon, of CNS neurons. Because
to eEsase glumaﬁmglegﬁtfédwufoaai GXCHRUQEVIZ POFEYRPES msqhapisogs and en-
e ! . ¢ : . )
5 ST, BB RO o AR A
ogpridrabdiygly pselaciibe tietsgdndsts bemGduRioteogytorsAoulllut theapgutically

ti ists. n3d uR5 tor, Id.b
beRis AL Al P EAETE PY P Rs LI el ErtiBRpspfCNS
ne@¥nEXHEI/EANE ﬁlnk!ﬁl%?lﬁit&‘tiivg duGRd afNebdi@l drantieinvidNents.

neurons, specifically as neuroprotective agents,
anal gesi cs or anticonvul sants. Recent advances in the

| uci.dati on of the pneurophysiol.ogical. roles of .
B SR RS CB BB SRS ey e
maité‘reﬁéﬁtblis?éh%lly esdeedp i pafeculab, dspsuifllyan GluRBMee®Srs, have es-

tabl ished these receptors as prom sing drug targets in

tabinked; theseapsensdts az promising doigriensets ipdhe theiapy PEaguigang chronic neu-

R e e

esophageal sphincter (LES) is prone to rel axing
intermttently. As a conse
Gastro intestinal disorders
The lower esophageal sphincter (LES) is prone to relaxing intermittently. As a conse-
quence, fluid from the stomach can pass into the esophagus since the mechanical barrier is

temporarily lost at such times, an event hereinafter referred to as “reflux”.

Gastro-esophageal reflux disease (GERD) is the most prevalent upper gastrointestinal tract
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at neutralizing
acid in the esophagus. The major mechanism behind reflux has been considered to depend

on a hypotonic lower esophageal sphincter. However, e.g. Holloway & Dent (1990) Gas-



10

15

20

25

30

quence, fluid fromthe stomach can pass into the
esophagus since the nechanical barrier is tenporarily

wo oms/0ed155uch times, an event hereinafter refePCEUS2004/041401
as "reflux". Gastro-esophageal reflux disease (CGERD)
is the nost preval ent upper gastrointestinal tract
di sease. Current pharnmacot herapy ai ns at reducing
gastric acid secretion, or at neutralizing acid in the

1roRBRPIIACHS -N. TRer TR, Op. mba‘n ihasstosi thelt mest|reftuhesisddes becur
considered to depend on a potoni c | ower esophageal

dugptirprsient lowgspeertagead Sghlnqﬂjglf qem‘gyorg[g HESREDA6) relaxatlons not trig-
ge{gﬁgo\sh gvt%ﬂé\?lg (ﬂ hzg drlgel} liaégn SHGH thgégastxﬁ’cpamg’é% récl?tﬁl tlé'i 1s normal in

ux epil so occur ri ng I ent

pafianwewite GBRIdgeal sphincter rel axations (TLESRS) i.e.
relaxations not trig gered by swallows. It has al so
been shown that gastric acid secretion usually is

ThER6HV&! oin ORI?(IS B b @he%%t Rive oY %suﬁﬁﬂ%’ HE‘ q§eful for the

accor Fe présent 1nvention are assumed
inhikieibu bf fransmm daowerh:sdzphagm spifin¢teranetaxetions| (AMESRS) and thus for

esophage phi.nct xat i o ESRS) and thus for
treptm: ﬂ‘ggﬂs 8Tes Fag %é%ﬁ%ﬂg%ﬂ dax di sorder (GERD).
io The wording "TLESR', transient |ower esophagea

sphincter relaxations, is herein defined in accordance
Theswonding  TRESRR, tkansiegblowsnasophageal sp}m@qﬁ@rgp]m(atiqns is herein defined

in GieBRRRAWh duitet, &Ry HoDepn > PNt KE Rt BIgh 1.4 Hont, /.

19P9 TraRsiei 10wer GophzewbipRineter’ réZe:chztwn Gasrrbv@ﬁ@btbg@lam ned
as fluid fromthe stomach being able to pass into the

rre&phdus, since the nechanical barrier is tenporarily

| ost at such tinmes. The wordi ng "GERD":

gastro- esophageal reflux disease, is herein defined in
Thaceedida rieflust’ idhereain deBasdvaritied froM e ,stoﬁmchibéﬂ]g RbM tp pass into

2000; Diagnosjs of ref ux .di sease. Ballllere s 20
thecgsppliagan s dhi BFBnIcLd bariey. is fagaporatily legt @hsch tfesy hei r

physi ol ogi cal and pathophy3|olog|cal signi ficance,

there is a need for new potent md uR agoni sts and
Thamwtcadjog i SERD’ hgastnh sspbbageal reflghdisedsecit heteiryddfoed mmzhwardance

@ﬂbt ylg@i’\f’wpé? H’(’éfd& %%é%)‘?gﬁ g@(PO; Dzzgego%%to(}rref?z%cbcgzyé%sé. Bailliere’s

Clin. Gastroenterol. 14, pp. 759-774.

Because of their physiological and pathophysioylogical significance, th>ere is a need for new
potent mGluR agonists and antagonists that display a high selectivity for mGluR subtypes,
particularly the Group I receptor subtype, such as the mGluRS receptor.

Prior art

There are many properties of a compound that are of importance in determining its
suitability as a drug product. Of high importance is the interaction of the compound at the
target protein and its pharmacokinetic profile, i.e. its ability to access the target protein in
sufficient quantity for a sufficient duration of time to have the desired therapeutic effect.

The object of the present invention is to provide novel 5-substituted pyridines with
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Prior art There are many properties of a conmpound t hat

are of inportance in determning its suitability as a
waleamgopsissiuct . OF high i nportance is the interBCt/USWOOb41401

the conpound at the 30 target protein and its

phar macoki netic profile, i.e. its ability to access

the target protein in sufficient quantity for a

sufficient duration of tinme to have the desired

sutphieihgBeiutprévedicheakteridiie \Ollian&mnp@fedttb ginpile@Besubstituted compounds,
invention is to provide novel 5-substituted pyridines

cawma 9thep w@ﬂﬂgn&s a Fﬁ@r%p@saﬂmrth% PY¥{IRt yipg appeHiously described.
%Eugl gvucgg{;@ﬁbw%égé@u d -0 g.tsnﬂﬁbsuﬁ&rd fdfhes

posi tion pyr |
exhﬂbﬁglgastlmtﬁw the1sIGluR & seeploe dVe WL AT ﬂﬁdﬂw&tp@h@na’ce 5-
03/ 029210 descri be 2-(5- tetrazolg -5 -substi

subsfitycat pra thehyRdes nagled & fiipmalic InPIoemaRis QRer 9’[@%@% FHuents at
thalf\ﬁ g &P%e Sﬁlipglgﬁ% g&g%ﬁﬂfab%ﬁi Phiar2BbSLihd b HRNas

|nes ramat’i c 1 hprovenents ‘over
maasllredlrsuhbd;a:hotajmyts at that sane position, when
conpari ng both efficacy and pharnncokinetic profile,
as neasured in the |laboratory. io SUWARY OF THE
I NVENTI ON The present i nvention relates to conpounds
of formula | \§§N% wherein: is Xi isNand X2 is C or

SUNMIMARE Gin§HEAN PONs fiuoro, chloro or cyano; Rl
and R2 are independently selected fromthe group
consi sting of hydrogen, hydroxy, halo, -G -ealkyl hal o,

The ?Aseﬁ&h‘#’éﬁhbﬁlrélates £d conggdulslld of fotkllabal kyl , -G
| kyl OR 4 0OC2. 6al kyl OR4, - Co-eal kyl cyano,
-CO 6al kyl NR4R5R'and - OC2. 6al kyl NRAR5; 20 R4 and R5 are

Zl\idiiendently ected fromthe group consisting of
hydrogen,y and sal kyl ; or salts, solvates or

sol sal of . In anot her aspect of the

i nvent |\oer' &re |s provi ded the conpound of formula I

for usey[Nn\25 thperapy, especially for the treatnent of
nm3d uR5 recept or nedi ated di sorders, and for the

wherein:

XjisNand X, is Cor X; is C and X, is N;

Z is fluoro, chloro or cyano;

R! and R? are independently selected from the group consisting of hydrogen, hydroxy, halo,
-Cj.galkylhalo, -OCy.galkylhalo, -C;.galkyl, -OCy.salkyl, -C1.6alkyIOR4, -OC2_6alkyIOR4,
-Co-salkylcyano, -C0.6alkleR4R5 and -OC2.6alky1NR4R5;

R* and R’ are independently selected from the group consisting of hydrogen, and -C;.
salkyl;

or salts, solvates or solvated salts thereof.

In another aspect of the invention there is provided the compound of formula I for use in
therapy, especially for the treatment of mGluRS5 receptor mediated disorders, and for the
treatment of neurological disorders, psychiatric disorders, gastrointestinal disorders and

pain disorders.
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treatment of neurol ogical disorders, psychiatric
di sorders, gastrointestinal disorders and pain
wa®sneass. | n a farther aspect of the inventi oPCT/D8Z084/041401
i s provided pharmaceutical conpositions comprising a
therapeutically effective anmount of the conpound of
formula | in association wth one or nore
pharmaceutically acceptabl e diluent, excipients and/or
In b f@ilier agect €f the ventigtethesyio pherideghenhacefititdl éompositions com-

ihvention there rovi ded a pharnmaceuti ca
prl@l@&@d@?r@pw@bmf&qﬂg? ARopeofd bwmﬂimgfo ffesrla hin aspegiation with
r
on S ik GBS B PR SEARLAY i i,
neurol ogi cal disorders, psychiatric disorders,

astrqQi ntesti dis rde S and dlsorders
In Jaenifst prsp el i St iy BVt pameceutisl sonation com-

prl%g‘%ﬁeséﬁl%pcfuﬁﬂ of BRnRIELPRE Ald RNhO fre ARARROSNASTUR Ifegéﬂwﬂ Bediated
further aspect of the invention is the use of
dlsoodqns; andifacso rrdﬁhn greatmem pﬁnmaolbglrcdrdlsdréerﬁmwla@mq rdesomlers
g medi g&s h .eatment or prevention of
ga?ﬁﬂ%??gﬁ 855??@'&?51 $ﬁ i s di sorders, such as
functional dyspepsia (FD). Yet another aspect of the

invention is the use of a conpound accordlng to

In yeframather aspeefrofitheeinentismabergiepioyided pEercesspiaitthe piepargtion of
revention of irritable bowel syndrone

co%?ﬁ@&hQE%S chal%f)constlpatlon predom nant | BS, diarrhea

predom nant |IBS or alternating bowel novenent

predom nant | BS. 20 These and ot her aspects of the

EOFERE ind §s ARSfE P dom &{dea%l':&fd b&himul If th

A i ef%tpge |gﬁvg1 DR RS OFE Eah ot THElr%ﬁlv HoN 5

mahéactfté 6£4 mellichinentoetenteainneit of pRRemtiont of f@ﬂi@k)hﬁil%astromtestmal
5-substituted pyridines with surprisingly i nEr_oved. )
disprdera ey asSfun@sn%@ﬁpwwm@deﬁba@ihﬁr amepyofst dventigreig the use

ound ot.h bsti t ents e

ot § SgBepRIeCiresrna e TpRiiar o e Rght BERH o GembFampny for the trat-

ty
i) 50 U S A I
IB Sy@aﬂmmewmldmﬁle dr altSrn‘aﬁng)bowﬂdM\&mdpﬁeBahmahelBS.

in this specification a group is qualified by
"herei nbefore defined , 'defined herejnbefore’

Thespeandrilpr appsets ofithepreggn invention are described in greater detaﬂ herein be-

low.

DETAILED DESCRIPTION OF THE INVENTION

The object of the present invention is to provide 5-substituted pyridines with surprisingly
improved characteristics when compared to similarly substituted compounds, carrying

other substituents at the 5-position of the pyridine ring.

Listed below are definitions of various terms used in the specification and claims to de-

scribe the present invention.
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group enconpasses the first occurring and broadest

definition as well as each and all of the other
waledososdisdns for that group. 5 For the avoi danBe€r/v$2004/041401

doubt it is to be understood that in this

specification "G - ' means a carbon group having 1, 2,

3, 4, 5 or 6 carbon atons. In the case where a

subscript is the integer 0 (zero) the group to which

Fof the asbidasdd dfldouBf iefsStobe uhBerkiogil @it @etetiathit Bgecficatipn bgroup is
absent. In this specification, unless stat

qualifiesityi ‘bercinbgéore defineda) ‘Refimed; herginkpderehet ‘ﬁiegifl?da@t@w’ thagaid
erUpAREAT B 00D 8t Sl b O URP bARGeTRYifion B hveRREedland all of the

oﬂhrb@ﬁm&wn§ﬁbﬂhy@wup butyl n-pentyl, i-pentyl,
t-pentyl, neo-pentyl, n-hexyl or is i-hexyl, t-hexyl.
The term G ~al kyl has 1 to 3 carbon atons and may be

Foliik @(I#)i:daﬁée!w doubik RRY be %dérstBB&’ Bk in hid §p@é1§catlon ‘CL.¢’ means a

specification, unless stated ot herw se,
cmbﬁﬁgﬂﬁmHMyh@]1ﬂc&uﬁé&rbmmbmnm@mght or branched alkoxy

groups. Co-3al koxy may be, but is not limted to

hydroxy, nethoxy, 20 ethoXxy; n-propoxy or i-propoxy.

In 1R chld ®hék %%'uﬁé ?ﬁ 15Qhe intWHeLO 37626th€ GroibRE Fwliithe 53 cript refers
term "hal 0"and al ogen” "may be fiuoro, chloro, brono

to imdidated ¢hat 25 graup h?laébswec:l fication, unless stated
ot herwi'se, the term" "al kyl hal 0" neans an al kyl group
as defined above, which is substituted with halo as

In figS§eciiRatiG) MR ss Sthed beiePvis€] th@{e}ﬁ‘{l' "ARdyD" inéladled tdeh stekeght and

but is not limted t quororreth di fl uoroneth

yl,
branehegd lerbaibrlrgrpupwandmyehehwt arg| rlptrﬂﬂms@i teymethyl, ethyl, n-propyl, i-

rim,

prefyp TPRUER Y by 3ebudet Ebutiohienfyl S8l B ABGHHE gyl or
i-hexyl, t-haxiyl. I TheremeChakiyl hbd Uer dedrbox yitoars amidfrhaydseaatthpl gthyl, n-

I n. one enbodi nent of the invention Xi is Nand Xis C
progwl 6 1-PrePrE- and X2 is N The invention relates to

conpounds of fornmula I wherein Xi is Cand X2 is N In

anot her enbodi mrent of the invention Xi is Nand X2 is
In tBis d$pecidichtion, helesestiod btherwisgfth¢ teemi“Oanrtlikyly idcliides both straight
or rlalfjlc}ge% edlg:ohxlyogrrguposr Cg-gﬁlgoxy may be, but is not limited to hydroxy, methoxy,

ethoxy, n-propoxy or i-propoxy.

In this specification, unless stated otherwise, the term “halo”and “halogen” may be fluoro,

chloro, bromo or iodo.

In this specification, unless stated otherwise, the term “alkylhalo” means an alkyl group as
defined above, which is substituted with halo as described above.

The term “Cj.galkylhalo” may include, but is not limited to fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl, difluoroethyl or bromopropyl.

The term “OC¢alkylhalo” may include, but is not limited to fluoromethoxy, difluorometh-

oxy, trifluoromethoxy, fluoroethoxy or difluoroethoxy.

In one embodiment of the invention X; is N and X; is C or X; is C and X; is N.
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The invention relates to conpounds of fornula I
wherein Z is fluoro or cyano. In yet another
wendpsdsdment of the invention Z is chloro. hi OPET/US2004/041401
enbodi nent of the inven tion Z is fluoro. In another
enbodi nent of the invention R1 and R2 are sel ected
fromthe group consisting of hydrogen, hydroxy, hal o,
-C -eal kylhal o, -OC .6al kyl hal o, -G . 6alkyl,
The@SRenfiah kalhtes toQonGlukild ORofnula Pohetsth &y i$B%nd X, is N.
- Co- eal kyl cyano, - Co-6al kyl NRARS and, - OC2. 6al kyl NRARS.
In puotherprpspdipent; of despiaremion] X is & &k ZuistG-om t he group
consi sting of hydrogen, hydroxy and C . 3al kyl. The
invention relates to conpounds of formula | wherein
In whiedtleir eni8bdmmneht B2 therievenidibe Ztie dubroo ohlbiveorgyyang
TSGR e S i s oyt ©
. - | .
IR o of L K 7 1 T, BRI AP op v
tiohiZoimflwpttr.ogen, nethyl and ethyl. In a further
enbodi nent of the invention R and R are selected from
t he group consisting of fluoro, chloro, brono, iodo,
In E¥ARE: entBIIRAM T kY ihverRL RDahd Rdiakd $60dcs¥ BB Ne group consisting of
trifluoronethoxy, 2-nethoxy-ethoxy, ethylam no and
hydisigea hygttaxyi halent i on rel ates to conpounds of fornula |

wher el n i s_fluoro,~chiof o~-~br , A od 4 4
R an G re iR S SRR SagARyIOR", -0C salkylOR’,
-Ch £yl ¢4ane el hakyINFIRrehl 0@ gl ‘R¥thyl amino or

,amne. | n_another enbodi ment of the invention RL is
R mad Ro e, inderendentlyrfetestedyirom therareisr eansistiag gf hydrogen, hydroxy and
01251 t hoxy-ethoxy or ethylamno. In yet a further

€ di ment of the invention RL is chloro, brono, iodo
The rinveatitwxaared toydomponngsedsf farmilh & wherdodiherirt R bind Reare selected

inyention R1, is fluoro. | ne odi mept of th
fron, the W RSISHRS ﬂﬁﬁ%fr enchydtgye "J@ya%?&ﬂ%@lq, A mealighalo,
_ e D 4f I j ' lor o
O O O IRy R B SRy Bercard
;alkpINRORF mddb4rm1dlkfcia$¢ independently selected from hydrogen, methyl and ethyl.

In } SR eibpftorent OF fhe TVeRRYE RYafd R Yro)sefectol Hont i gréin ddnsisting
of fluoro, chloro, bromo, iodo, cyano, methoxymethyl, methoxy, difluoromethoxy,
trifluoromethoxy, 2-methoxy-ethoxy, ethylamino and amine.

The invention relates to compounds of formula I wherein R! is fluoro, chloro, bromo, iodo,
methoxymethyl, methoxy, difluoromethoxy, trifluoromethoxy, 2-methoxy-ethoxy, ethyl-
amino or amine. -

In another embodiment of the invention R' is methoxy, difluoromethoxy, trifluoromethoxy,
2-methoxy-ethoxy or ethylamino.

In yet a further embodiment of the invention R' is chloro, bromo, iodo or methoxymethyl.

In yet another embodiment of the invention R is fluoro.

In one embodiment of the invention R? is halo or Cy.alkylcyano.

The invention relates to compounds of formula I wherein R? is fluoro or cyano.
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6-[ 2- (3-cyano- 5-fl uorophenyl)-2Htetrazol -5-yl]nicotin
onitrile,

wW@2¢05/06d5Thl or opyri di n-2-yl)-2Htetrazol - 2-yl ] PEFUB2004/@41401
benzonitril e,
3-[5-(5-fluoro-pyridin-2-yl)-tetrazol -2-yl]-5-nmethoxym
et hyl - benzonitrile,
3-fluoro-5-[2-(5-fluoropyridin-2-yl)-2Htetrazol -5-yl]

Thb ém@atiod fsidl, related to the following compounds;

(3-cyano-5-flu nyl)-2H etra |.-2-yl]nicotin
3- f@mr@-ﬁr[ISE(Syf?uoropyndm-g ?fZI—eI-tgtrgzol 2-t1 enzo%?tnl yH]ni |

62 (B2yhmy- §H‘}&E&Q§éﬁyl§l Br. Rkl 2 hkiEstdaRtied- y! 1 - 5- f  uoro

nitri
3-[3-(F5sh{depyridin-Gppl)-2 Hratr2z0f2) yl B+ fuetobenainitzilgl | - 5- (et ho

hyl ) b itrile, .
- Tt P LA TG 2 SRSy PRl azo
3- ﬂlerJJ-gy[gL(?Lﬂlﬁ)-ropyrldm-Z-yl) 2H-tetrazol 5-yl]benzon1trlle

| uoro-"pyridi'n-2-yl)-2Htetrazol -2-yl]-5-netho
6- [)Sy(BmmﬂStﬂuolr@henyl) -2H-tetrazol-2-yl]nicotinonitrile,

3'@6({5 o f;ﬁ%gr%ﬁtﬂr%o‘{ ISZyIf S8 f{uorgb%ﬁ%nn%ﬂé/ I1-5-(trifl
s (Gm‘fo'rwﬂmw‘m‘t&%f 0515 ee@pyyhethyh Bergbhitlet t et

razol - anonl trile,
5-fuqre-2¢[3- ér opyPethpRpheyyl)-2Pietrazal-2 9inypidjne, - 5- ( 2- met
3@9(?1/%&]?-?@%%%26?&{ eg\%? vy F’)S)—/rp:e’%mxybze n)Z/?I}mEﬁ- tetrazol
3-[525ylyobepyzidin-R+yil}-2E-tetrazol-2-yl]-5-(trifluoromethoxy)benzonitrile,
3- é@%&g?tﬁp)@f)gi( [5-( 5.t l 3&31%5 1r(3-|2r-]y1§ ZIV-Il 1)etre%zlz)l-l tZ?}tllﬁb%%lgcl)nltrﬂg ']
3-L§-¢§5ﬂl{o§o§>lﬂaﬂ{ 9 ?ﬁls gtr%gy biiEst SlRAgbmesybbacniitobe

zonitri tes or “solvdted salts
3-(ethytanafio)- ﬂ:[&-ﬂiﬂabtwypﬁwhabé’ﬂi{-tedmké\l Zyldepizabitilesal t  of

s aadersnonaid 2 PR R e or
3-BL@HMForRFidsh- zlylr) @H%ﬁaz%nz -5 doBbhRnRARY BREeut i cal »

accept abl’e sal t” 'of the conpounds of the i nvention is
or saltsasdtedtés crr@bbflatesiaslatts thgreod| kal i ne earth netal salt or

a salt with an organi c base. O her pharmaceutically

acceptabl e salts and nethods of preparing these salts

A SE¥bRehbakdutithllyfetetatddilleof thecamgiudds 8f the invention is, for
Phar ng)ceutl cal Sgl ences (18th Edition, Mack Publishing

exgpple, arparid-adtien sdinforavamplsr ar ipprgania OF orgRpicAsid %n¢¢1apn a
n r
suﬁ%&%ﬁa&?&g{ﬁg51}}?&%&5‘5%1%16%zéllt §{r91 e rcg o‘g&%shogt%hé ﬁvelﬁ{bql i€an alkali
mdtal\sel} dncilk gine eaph aed salt br ssuthwitlphn omdanic base.
di ast :
Othér%sharer{la?c%htslgarlrl?fralcgep?&?e sa?ts ané Erie%hc;dg %:rt]grre?)aring these salts may be found
in, for example, Remington’s Pharmaceutical Sciences (1 8™ Edition, Mack Publishing Co.)

1990.
Some compounds of formula I may have chiral centres and/or geometric isomeric centres
(E- and Z- isomers), and it is to be understood that the invention encompasses all such op-

tical, diastereoisomeric and geometric isomers.

The invention also relates to any and all tautomeric forms of the compounds of formula I.
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The invention also relates to any and all tautoneric
fornms of the conpounds of fornula |I.Pharnmaceutica

W@ 066155 on Accordi ng to one aspect of the prBSEDNS2004/041401
invention there is provided a pharmaceutical 5
conposition conprising as active ingredient a
therapeutically effective anount of the conpound of
formula I, or salts, solvates or solvated salts
thereof, in association with one or nore

pharnaceuiicalIé,acceptable di | uent, excipients and/or
P € DO conposition may be in a form
suitable for oral admnistration, for exanple as a

tablet, io pill, syrup, powder, granule or capsu
Actordipgatoeme esgct dfthe prasent 1(1vennd;1bn| mmlsum@wé%mpﬁasmas@hlcal

cut apeous, | ntramJ cul ar vasc i.nf usi on
cogodiet Enpistag ARRSH riorpl e fRASG o Bl AeebilE HpighRYof e
cofnPBinfPof fBERIIATSIrIsakd, @blveted or SstvaAsd SHltS tHeRedS, inkaicdath with one
creamor for rectal ad ministration e. as a
or s\pphAtmaesptically apsapiable dilientagyimiendsagshen npt 3Ry be
prepared in a conventional manner using one or is nore
conventional excipients, pharnaceutical acceptable
Theicb EB&&OI@ﬂﬁ& ®E it 8§ Esrin ﬂﬁifable&bﬁoraﬁ&drﬁl&ﬁhﬁtmi&ifbyeﬁﬁﬁﬂﬁas a tablet,
of the corrpounds of fonnula | in t he treat

pilkiivRl POWERE) granylagr pansuley 1 apishisial ARPEIop @%ﬂ%l%@emus sub-
cu%gécg% Bﬁ%@%ﬂu‘ﬂ}t ﬁl%%zﬁgﬁlgf & inffnbsh Et@fﬂe%lhﬁﬁﬂ ahkpiision or

ywel ght at “parentera
emantkionm) If&ttbp]hakmlmﬁ@traiiml ¢.g.pis caalondmlehly paiok er akambue for rectal ad-
.active ingredients varies within a wide range and wi ||

migisPatiRn & $AUBRISIPRLt or s such as the rel evant
In ?&f@rﬁ%ﬁé Mbye TEM! gﬁélﬁbfn%ﬁ bepiehhR@$Sa l Q@ﬂ\ﬁéﬁuéﬁa@ HMBfler ﬁsﬂ?g one or

oute of admi nistration,” the age, t sex of

mdré eopatiiens emlpllenﬂseplmmme@ubdracwmgn&wml amg/audesdt carriers.
and may be determ ned by a physician. 25 Medical use
It has been found that the conmpounds according to the

SuRAKIE ARy d68éE Bf th@ '&om%@hﬁcﬁ; ,of FSIMAL B tBE t8atnéat 60h Saminsal, includ-
t hereof, exhib degree of potency and

ingspe erci a\pprcynm@tply hal ta %ﬁ%ng/#étbaéwelgbﬁ a pgoral #dayieistration and
oA b,

The $gfietl dhily b dftiesddipe ﬁng@édlerﬁmdarﬁdswﬂ&nﬂs Sddé ﬁ’tngel aiM tvliil depend
ex citatory activation of an n3d uR5 receeagr and

On{VAFP fFtRE vl poHgIrelgxan drdication et veridnaditheaillaes bemg treated, the
rot€ bk Yfthinfia I)n 3He A ﬁﬁ_&o'i El‘fue&&‘%%f hegh% gﬁ{gﬂ‘%ﬁgﬂa«uﬁﬁw Pcﬁnpound

used 0 pro ude a Itory e
beimgned, and nmaylbedietegmired by a physician.

Medical use

It has been found that the compounds according to the present invention, salts, solvates or
solvated salts thereof, exhibit a high degree of potency and selectivity for individual me-

tabotropic glutamate receptor (mGluR) subtypes. Accordingly, the compounds of the pre-
sent invention are expected to be useful in the treatment of conditions associated with ex-

citatory activation of an mGIuRS receptor and for inhibiting neuronal damage caused by

10



10

15

20

25

30

The mE uR5 receptor is highly expressed in the centra

and peri pheral nervous systemand in other tissues.
wabws/ 066165 i s expected that the conpounds of theCT/US2004/041401

invention are well suited for the treatnment of nd uR5

receptor-nedi ated di sorders such as acute and chronic

neur ol ogi cal and psychi atric di sorders,

gastroi ntestinal disorders, and chronic and acute pain
ex¢lit6fydRtisatiohn anMYEIRISGBcdpedraThs cdropamdp alapds veéd to produce an
Cformula | as defined hereinbefore, for use in therapy.
inhghigory ¢{iesk oTanChR s iteBammals, MeHREMER- fornul a | as
THEFAORAS, REE 1P BRI oot Qhed ity Berkla PR RAIonDle) FEURD
systempand i sthef tifgsaesriThas, lit ia sxphetddnibat the canpdeis o€thefinvention

use _in treat nment of el per's di sease, senile
orsy R e onheden A GG BRR e a OB AR TSP Suehe
ac@%h@ LRI chehifI65i8d1 288 pSfPRiide disbitets) gAsBRirkesHARN ddbrders,
m grai ne, epilepsy, schi’zophrenia, depression,
and huicsiogndacutegaandis@tgrs. opht hal nol ogi cal di sorders
such as retinopathies, dia betic retinopathies,
gl aucoma, auditory neuropathic disorders such as

Thie lifHntibe rel &BEAIRRIoaRYs dfiFSHARd 128 HERRARFGSbefore, for use in
post - herpetic neural gia and trigem nal neural gia,

theregpyer ance, de pendency, Fragile X, autism nental
retardation, schizophrenia and Down's Syndrone. The
invention relates to conpounds of formula | as defined

Thie éneintibe tedites tof @mpostdd of format I e defimsd Headinbafedepfod tisd
m graine, inflammatory, pain, neuropathic pain

treginagst gEmEIuRs reegptopmsditgddisadetspat hi es, arthritis and
rheumatiti od di seases, |ow back pain, post-operative
pai n and pain associated with various conditions

Thie iedentdon gel atagionmmpoandd ofdorivilk [ iasdyfinedl Heeginbefore, for use in treat-

nenstcuyation, ..mgrai ne .and go The invention rel.ates ..
mqg O ORISR dieeesemls dements AIPSHBauIsa R e Srtitogys dis-

casts %ﬁ&fbtﬁobfcqhtef@ Be1efkis STl tod e @ﬁofeﬁﬁﬂ@ainé‘,%?ﬂEﬁsy?%izophrenia,
I Sschem c injuries, hypoglycem a, cardi ovascular”
depliesders @sxiatyd agpe hepsly, diithabmekginal disondatsisueh astetinemathies, dia-

| so. to the yse of a conpound of. fornula |.as .defined

bef FainBu PRt R SR FelRoRathic SO RCurh AR it femother-
apy DRIuEEEASIBHthied, pokdHeRReticeeeRl g4 an®aigain®shl Abe@Ie kdlerance, de-

and any disorder |isted above. . _
pendency, Fragile X, autism, mental retardation, schizophrenia and Down’s Syndrome.
The invention relates to compounds of formula I as defined hereinbefore, for use in treat-
ment of pain related to migraine, inflammatory pain, neuropathic pain disorders such as
diabetic neuropathies, arthritis and rheumatitiod diseases, low back pain, post-operative
pain and pain associated with various conditions including angina, renal or billiary colic,
menstruation, migraine and gout.
The invention relates to compounds of formula I as defined hereinbefore, for use in treat-

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

diseases and epilepsy.

11
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5 One enbodi nent of the invention relates to the use

of a conpound according to formula | in the treatnent
w@boogaedisdi nt esti nal di sorders. Anot her enbodi PENUSD4/041401

the invention relates to the use of a conpound

according to for nmula I, for the manufacture of a

medi canent for the-inhibition of transient |ower

esophag eal sphincter relaxations, for the treatnment
The fprésEfRDnvéntiontreletep nksw émthicarse of a cahponnd dfdormyle I nodefined

et RR et 08 SEARGSIg S med G eTL AT BY HFUMGTE GRS receptor
meitfed @koldbR 4XBRAYANBRIer Abted gbdwir € to thrive. The

I nvention al so provides a nethod of treatnent of
N3 uR5 receptor nediated disorders and any di sorder

| isted.abqv i.n_a patient sufferi fro or at.ris
Ong R S PRI (e o LehEiindHoe iy formuta 1
in iR tfdatn iRl MltrodteRinbPdikdrdgsanount of a conpound of

for nmula |, as hereinbefore defined. The dose required

Arpogher emdodiment pbikeiiavegtion redatesio; the userafa qpmmound ageording to for-
td call .S i ]y VAl |
SRR P BREEP l Biet oves o
calasgpfingies k¢latdtions,40r e drehintens 8VGERDY f@fthé pvehtiohastyeflux, for the
being treated. In the context of the ﬁnr ese

nt .
treafsal FoepEgiagAD. trakment ofpsthmay tegaiment of larypgils. fesatment of lung dis-
cadeNRHY0ERe il OF FARE QIR oPNY| axi s, unl ess there

are specific rndications to the contrary. The terns
"t herapeutic" and "therapeutically" should be
const r.ued, accor,di ngl 5.ln this s .fication, . .
THE EBEOR lsb e dribtbed Of PSRRI TR Sty <oHor Taefnted disorders
and hﬁ‘;h&f@bxtdef listed@bdveBA paRichQUPRHAS flohAbr BridibE, B@8shdition,
partly or conpletely, bl ocks the transduction path way
whideainmgyises adthmigierog tottheopatisht an efésstivesmobmt aflaeolipgandiof for-
"io Thg1 terbmg"di sg{%er",, unl ess stated otherw se, neans
mull ], a8 BRFHHECENC SR sease associated with metabot ropi ¢
gl utamate receptor activity.Non- Medical use In
addition to their use in therapeutic nedicine, the.
The dagsoigauisedior they theriapeytic o preyantive trepinenipf apagicular disorder
.50l r .. .
wifl st ety BE hlrd AgRRhe o I IRSERHEE W48 of administration

and iR adrity 9dttiedlnek beimgtichted. and in vivo test systemns
for the evaluation of the effects of

In the context of the present specification, the term "therapy" and “treatment” includes pre-
vention and/or prophylaxis, unless there are specific indications to the contrary. The terms

"therapeutic" and "therapeutically" should be construed accordingly.

In this specification, unless stated otherwise, the term “antagonist” and “inhibitor” shall
mean a compound that by any means, partly or completely, blocks the transduction path-
way leading to the production of a response by the ligand.

The term “disorder”, unless stated otherwise, means any condition and disease associated

with metabotropic glutamate receptor activity.

12
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inhibitors of mMduR related activity in | aboratory
animal s such as cats, dogs, rabbits, non keys, rats
wan@snsee; as part of the search for new t her apeTUszT®4/041401
agents. Methods of Preparation Another aspect of the
present invention provides processes for preparing
conpounds of fornmula I, or salts, solvates or solvated
salts thereof. Processes for the preparation of the
NonMedicadisen t he present invention are descri bed
herei n. Throughout the foll ow ng description of such
processes it is to be understood that, where
In agqtitioptd theie use ini ﬂlaltap@tj@md:(ﬁdné rihe gompppmdwa forimmlaal deshlts, sol-

valel g FlineEd G el N et o AR EEH DO 9 fdgvelopment

anl %ﬁﬁérﬁlsm%ﬁh QRFh M ABoKdtlsh Remé fbrttﬁ@e\%'lﬁatl@ﬁ of the effects of
or gani %:mcént esis. Conventional procedures for usin

inkjbigers p uR irelgted retipity ladabveatbrm@u@ﬁléﬁpﬂe@ %is, dogs, atibits, mon-
t bed,
keﬁr?%t?@ﬂ Iln\%ceegro]g f’%g %?ga : 8g‘§3‘/;}rlﬁr Si sgg?e?%w G een,

PGM Wts, WI ey Intersc:| ence, New York, (1999). It
is also to be understood that a transformation of a
group or substituent into another group or substituent
MQWO‘Z? %f@%ﬂm‘ﬁ%| pul ati on can be conducted on any
i nternedi ate or final product on the synthetic path
toward t he I}ﬁnal r.oduct , (i%ﬁ;l ch the OSSI ble ty
Ansfhey psiset o s Prespitieventin piay [Pyoogsses fiarehing cottpounds of
foﬂrﬁﬁgmtsél%' Isél’ifé(teé){y1 r Ed sfaﬁﬁ‘%e}%o?rﬁjob%k@ssfoi:ﬁ{e r&shrdton of the
t ol ecul e at that stage to the conditions
compaygelstis tlmrmb@ylemvemamaare tics&nbéCbheram on. Such i nherent

o R PP B B DA BB, wer
ap?rgﬁﬁﬁte' Jhitdbie liuréteahﬁg g}b@&ﬁrwﬂwel dddB@td, 8ad édtiéeq{{éﬁﬁ? $RGFd from,

he one sKil I'n the art of organlc synt hesi s.
theEvcaawps sacightstang m@ﬁma@tﬁmg mamneythabwilbbe adily paderstopd by one
sk%lgg tclj'ltlér]a?t,er oltré)a%gc éfﬁ%{es{sgé?%veenﬁ%nakffagoctedlgargfsj o(%rugli‘iltgls%h protecting

ne

gr&uipe at el @ptsarhples mL@ﬂablta I”}i)@otécftﬁigsgfr@ﬁmf&ird: oaRribEd for example, in
exenplified. References and _descriptions on other

“quﬁmtla@ |C@owsanQraarﬁa§V6ﬁh§81m & Wi Gegen; RGb Wnts. Walgyilnterscience,

L
enf mﬁﬁﬁﬁotheRgfc&lp&l‘nG&Bstht e slegnhipali mMplﬂﬁtum ¢earbeswvintiadibdon any

reacti ons cribed in_textbooks o]
intgpsiiiale Plyfa n%elcw @sea%lt Synthaiept ao"@r ﬁn%a&ﬁ% i yhich the
po%@t;lg ﬁgygﬁ);f@raﬁ orﬂ%%gnqwlﬂdeh OQWI hh&@Ent inES RISty of other func-
tlonah’ues carried by the molecule at that stage to the conditions or reagents employed in

the transformation. Such inherent incompatibilities, and ways to circumvent them by car-
rying out appropriate transformations and synthetic steps in a suitable order, will be readily
understood to the one skilled in the art of organic synthesis. Examples of transformations
are given below, and it is to be understood that the described transformations are not lim-
ited only to the generic groups or substituents for which the transformations are exempli-
fied. References and descriptions on other suitable transformations are given in “Compre-
hensive Organic Transformations — A Guide to Functional Group Preparations” R. C. La-

rock, VHC Publishers, Inc. (1989). References and descriptions of other suitable reactions

13
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(1994). Techniques for purification of internediates
and final products include for example, straight and
w0 ews6dds phase chromat ography on col utm or r oPEL/URZP04/041401
plate, recrystallisation, distillation and
liquid-liquid or solid-liquid extraction, which wll
be readily understood by the one skilled in the art.
The definitions of substituents and groups are as in
aref desonibeal ih textoenls ofihmasicodbinmsty, thirfekamplenfAdvantékOtganin Chem-

. .0 enper, at.ur.e” ) iept. te rature".shall .
i oA P e L oBREet TRt E PRSP G MeGra Hill,
(1920 VERRAnikfePfod P&@ﬁ%on@@ ReMEdfatdf antl FALbRd dhdts dttudel fbr exam-
arée either useful as internediates in the preparation )
pleosiraighipadnenereed hesaehremptogephyray coldpmeyantatiog pisse mepsystallisa-
. of ..f ar nul . hene,1). or CHO NH2, CN or B(OH)2 ()
“°8=rd18aiﬁ,“°&%ﬁ%“@§%g%q OH) 2 NNin fornula | Schene 1

or §a1iBguld ex@iction) Which will banehdill indéretoad b elie one skilled in the art.
compercial |y available, or can be prepared fromeither
The gefiitiensed spbghithents andgrogps a1g af Heformulad exeent whesedefined differ-

4c I 3 g (3 _

i B T S L R
wistedpeaiffiedlj aotempefatire batwean 116 and 25 PC, can by used for the

preparati on of conmpounds of fornmula Il and |11 by

transformati on or introduction of substituents or

r o »

O o SO TPat 1 (S WP B S ROy hrdtlon of
compspektof fainuld § oGy réfpsdht compdunds of foempndseigme 1).

nitriles by reduction using for exanple D BAL in

nmet hyl enechl oride or toluene at - 78 to 0 0C, or SnC

under aqueous acidic conditions. dtb) Fromthe

correspondi ng brom des or iodides by palladi um
cat al ysed carbonylation us:, 5 i or exanpl e

13)4 as c?t_al yst_ un»dé"r\l- atm CO in the
prlesehce of stochi onet r'iX@(’@r‘m nt s~ of Re. g; ER3SKHI,, iON or B(OH),
THENOr “Y,0l uene at a tenperature of roomtenperature to
150 0C N—N

uy
TAE
R’ | N .
Y= 2 N
2 N x1("d~l7 X5 or CHO, NH,, CN or B(OH),
\ L__,N/
Y; R N
(1D Z=Br, | and as defined in formula |

Scheme 1

Compounds of formula IT and III are either commercially available, or can be prepared
from either commercially available, or in the literature described compounds. For example,
compounds in which one or more of Z, Y1, Y,, R! or R? does not correspond to the defini-
tions of formula II or IIl, can by used for the preparation of compounds of formula II and
III by transformation or introduction of substituents or groups.

Examples are described below.

14



10

15

20

25

30

(J. Am Chem Soc. 1983, 7175-7176). Alternatively,

fromthe correspondi ng chlorides, brom des or iodides
wgoosnosdisml conversion into a nucl eophilic PCT/US2004/041401

organolithium ate-conplex or Gignard reagent by

treatment with for io exanple "BuLi, Bu3MyLi or My,

foll owed by trapping with DVF or another fornylating

conmpound (Tetrahedron Letters 2000, 4335-4338 or J.
1)@repargivenof c2apbundsOiFeimas I1 orl IE])inByhiel B¢ andPhidspectively is CHO.

1R S S ROTE IS PeroRu i TR XM DIBGE g methyl-
ne@RRriEVGr tddientHEL A @NA Shich thdef L{eeﬁs”é’c]iiﬁﬁ &Fﬁ{ﬁtions.

reagents. is Id) Fromthe corresponding ne

Iy &rom dhe easeespynding tamidas ansodidesry(pdllpdivongatalystd cashoolation us-

oo el BP0 R sl o R EOI A e hcogpitomen
amund6f eY2 PheSiTe &l TME oy tdlerd? o tetAperBivird SY6kI tORpSaIEOS 150 °C

correspondinq nitro derivatives by hydrogenation at
(J1AmoChenn $pe. iLA8YH MAE7p7@sence of a catal yst such as Pd

- N i th.. .
AQRRFERE e % R BRREY Moy 81 B PR Y lfonversion
in@ncneigophilic o#Clithinn, feCb@pler RQra@dR] fdetent B hreftnm with for

t he cqrrespondi ng carboxylic acids via a Curtius

expgle 2 dridbisMelilor M doliged kyatranping with DMKopapathenfommylating

. : : ) | 1
coRliubd [FAPiLATRIS o000, EBLAIERL OR R, §Bs R0
lcaBiyredectrophidjc famrrmiicdnghydaﬂi%ﬂ of the Ebi@¥ponding béizne Hérevative in

di or i roqm.des, iaqdides_or . .
i 5 SR o D R U AL Ol ity -
tiongeZLphRenone imne as a masked ammoni a equi val ent. As
catal ysts suitabl'e sources of palladium such as

ldpttamaghe @rrepphinding) mathpl dePivaivisdy3xidatige usieg CuVH-cadghiounds,
' ' | h Bl NAP, DPPF
S“&,‘ a\f‘fﬂ@(e’rﬂ}ﬁgf’?"ié’ﬂegg@?a-sbleog’ﬁﬁae‘ﬁfﬁ) i mi dazol i um o

chloride, are used in combination with stochionetric
anmount of bases, such as Cs2CO3 or uONa, in sol vents,

2) Spparagion-picompeynds oé fasmudg Byos B in which YieandeYanespestively iy NH,.

LA ETRF A e S5 U8 A TEG 300 am s
thaGresenc@ 004 catblgtsubl 86Pd orf barbbn, Fed of Rfe-N§ ok B¢ freatment with re-

cl eaved by for exanple acidic hydrolysis or )
duﬁgag,ag@gﬁ élpcg;lsqsg etgg)v%yél mpdursspheOH and aqueous NH4Cl, or SnCl, in

aqueous HCL.

2b) From the corresponding carboxylic acids via a Curtius rearrangement initiated by treat-
ment with N3PO(OPh), and triethylamine in boiling /BuOH, followed by acidic removal of
the BOC-group from the resulting N-BOC amine using for example HCI in EtOAc.

2¢) From the corresponding chlorides, bromides, iodides or triflates by palladium catalysed
amination employing benzophenone imine as a masked ammonia equivalent. As catalysts
suitable sources of palladium, such as Pd(OAc),, Pd(dba), or Pd,(dba)s, together with addi-
tives serving as ligands, such as BINAP, DPPF or 1,3-bis(2,6-diisopropyl-
phenyl)imidazolium chloride, are used in combination with stochiometric amount of bases,
such as Cs;CO; or BuONa, in solvents, such as THF, toluene or dioxane, at a temperature
from room temperature to 120 °C (Tetrahedron Letters 1997, 6367-6370; J. Org. Chem.
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3) Preparation of conpounds of formula Il or IIIl in

which Z, R1L or R2 or Yi and Y2 respectively is CN. 3a)
wo-e@310641685 cor r espondi ng chl ori des, brom des or PCDUSZIOS041401

by di spl acenent using various sources of cyanide, such

as CuCN or KCN, in solvents, such as pyridine or DVF5

at temperatures fromroomtenperature to 200 0C, or

vi a pal | adi um cat al ysed protocols using catal ytic
208hpimes7 767 of dr Omx Ehphe2(R( BPI5 6786) T teeformed tmine is then cleaved by

st ochi ric anpount of for exanpl e,Zn(CNh, or NaCN
forgxamp; %%Fééf @é{fliﬂﬁl}%ﬁ‘g Hngsnalyys t{%?e the@ig-yent s, such

as DMF5 acetonitrile or propionitrile, with

conventional heating at a tenperature of 50 to 150 0OC,
3) Brepeation of cmpeurids of firatulol of 1Id im which £, &iweRitouie aod Y, respec-
i 100 200 0C (J. O g. Chem 1998, 8224-8228 or J .

V&Yd® “Chem 2000, 7984-7989). 3b) Fromthe

3aFPfont iR dste n@fﬂg%ﬁ)ﬁd@@ HibA%RS 8f iodiles BS dRGldcOhent using various
exanpl e H or alk\éantrltes such as utyl nitrite,

sopgesofayenide) wick 65 CobN arJe@Nain sabieats, sush@s pptidingor DMF, at tem-

T IR T

cataBip@ifiuttseoftfor é;@ﬁlpqm)d@%)ﬂogeﬁh&mm efockidRRAe founts of for
al de%{aes via faormation of the oxinme by condensation

exwmlﬁ Mo yr BaChewith addedcaalisip amawptr HiGuninpolvegtss Bich as

aau}éjco tﬁ R/\é%loﬁﬁ@@ a\%@ﬁ ﬁg&%r‘rfa@ g?&g%g& %3&{1%%%@%@ & 50 t0 150
°Ct 01\/19.5} IyuarewEve %ﬂﬁlaﬁbm ﬁ{otrfm aaanpﬁa‘mb%df g@ mlfﬂOOr"'Cc(é.i Org. tCrllle:m.
i spl acenment w
198 Padineh pt o heies Qe e 0N, um 1 uor | de.
Sb%f*‘ltoﬁ@ﬁiétc)éh@ rigné‘nflhééosﬁé Qﬁz@tﬁu&? tu%'\/g‘%péﬂaﬁil})@w or alkyl ni-

ydrogendi fl'uoride in exanpl é he I ke
tritas, such as/bntyl aitrite, inemptable sokyentf such eswatenpdeaiblsrar acetonitrile,

rolhecieasiconcit eapeont Ror G RRECHER AN A g etiperature of oom

tersdrataeen@dorg. di azoni um f | uor oborate fol | onwed by
thermal deconposition at a tenperature of 30 to 150 0OC
3cpfrophihe compwogding eldehydasvirforpatieralthe osime heewdeesaridn with

y Ry it T4 kd Vot 9a5iRh uESEREHERRIAGL T 2 1 L

4) Preparation of compounds of formula IT or III in which Z, R or R*or Y; and Y, respec-
tively is F.

4a) From the corresponding chloride, bromide, iodide or nitro compound by displacement
with nucleophilic fluorides such as lithium fluoride, tetrabutylammonium fluoride or
tetramethylammonium hydrogendifluoride in for example DMF, DMA or the like as sol-
vent at a temperature of room temperature to 150 °C.

4b) From the corresponding amine by the Schiemann reaction, eg via diazotation to the
corresponding diazonium fluoroborate followed by thermal decomposition at a temperature
of 30 to 150 °C of this. The Schiemann reaction conditions were found not to work in the
case of compounds of Formula IT wherein Y; is CN, For such compounds an alternative
process was developed using 70% HF-pyridine to generate the diazonium species followed

by in situ decomposition at elevated temperatures, for example at 80°C. This process was
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process was devel oped using 70% HF-pyridine to

generate the diazoni um species followed by in situ
waolewsopasi ti on at el evated tenperatures, for erRENPE®Oab41401

8Q0C. This process wasused to generate the desired

conmpound of Formula Il in which Zis F and Yi is CN,

whi ch was used as a key internediate with reduction to

t he al dehyde as descri bed above in sec tion |a)

usé®ld @nedidiiie udifedPodipout® BRI IO O whivh D k¥ aZdWeisalld, which
cyclization onto the diazoniumsalt to give cpds_ of

wasoasedmaa key mﬁr@e@@@c\@%rqérl@mmééheaalﬁﬂgﬁiew éP%PHPS@ gbgve in sec-
tloﬁnlq ﬁﬂfo%zeﬁr g%ﬁﬁgeﬁﬁ@d{tllgﬂieégigﬁ \g@%a Eﬂg&?naé‘lﬁn:gﬁh%atmn on’g) the dia-

zohmnnmkteto rg&mwpde sf feenhufa In Ehlsmr@r&sls:pmwdek-la Sidheyield2>80%), and pure
gar tion of conmpounds of fornmula Il .or Il in which
egraphy. éntg(ngq)taZe q;‘gyedp@ ¥ (Vgesatile and can be

us&&{oflﬁa&%gﬂyﬁ@esﬁgiﬁ d;{;‘.gducigsr om des, iodides or

triflates t'hroug adi um cat al ysed coupling wth

H8lap ci alHFypydy®d | q:bl e b| s(pi pagp! at 6)d , using
frrpl e—Rd&l (DP ) or Pefdea) 2 ed

t r NoycheRexMaptosphi at al ysts, tugebk with
st ochi ometric ampunts O tc in sol vents sych as

DVBO, DWMF, DNA or di oxan at a tenperature of room
t enperature to150 OC foll ovved by aci di ¢ hydr ol ysSsheme 2

5> E%af@i‘xgﬁ R ?3151%8 i o ol GhT B vtk Fegndee tggpectively is

gE'I al conversion into a nucleophilic organolithium
-conplex or Grignard reagent by treatnment with for j

a
SapRempthe cbtrwoindirrg&hmr/tglﬁis, bmmk@& ibditlésomaiflntes thrapgli pegladium

col bR R O O el Ep by B cxane
Pdom(mtzppﬁ o Pdidbafidth 40R¥d ﬁﬂyc%@fmblﬁ)sﬁhi%@ Reahil d}%&a E@ther with

fromthe correspondi ng net hyl conpounds accor

stachismptisraaeys of KOdye iasalypnts syheasdMSO, MY JDMséedr dloxan ata
ter%?ratgre c?fag%rgﬂt%éé?r%m}eg gog rsrg |y(é f&'l%@ lgj\gc%&ggaro grg (IfT g{rerﬂ%edron
2001, ¥818.@8pey.ature of 0 OC to roomtenperature in for

5b)e1)§g)rrr1]1 the corresponding chlorides, bromides or iodides by initial conversion into a nu-
cleophilic organolithium, ate-complex or Grignard reagent by treatment with for example
nBuLi, nBusMgLi or Mg, followed by trapping with for example triisopropyl borate or the

like and subsequent acidic hydrolysis.

Compounds of formula II in which Y, is CHO, may for example also be prepared from the
corresponding methyl compounds according to the procedure of for example French et al
(J. Med. Chem. 1970, 1124-1130) by initial N-oxidation of the pyridine, using for example
AcOOH or mCPBA as oxidant at a temperature of 0 °C to room temperature in for exam-
ple chloroform or methylene chloride as solvent, followed by rearrangement of the pyri-
dine N-oxide in Ac;O as solvent at a temperature of 80 to 120 °C, and acidic or basic hy-
drolysis of the resulting 2-pyridylmethanol acetate to yield the corresponding 2-pyridyl-
methanol derivative, which is then oxidized with for example activated MnO, in chloro-

form or similar solvents at a temperature of room temperature to 80 °C (Scheme 3).
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pl e chl orof ormor nethyl ene chloride as sol vent,

foll owed by rearrangenent of the pyri dine N-oxide in
wéedQoarssol vent at a tenperature of 80 to 120POCUSENH041401

acidic or basic hy drolysis of the resulting

2-pyridyl met hanol acetate to yield the corresponding

2-pyridyl met hanol derivative, which is then oxidized

with for exanple activated MhQ2 in chl orof orm or

simlar solvents at a tenperature of roomtenperature

to 80 0C (Schene 3). hydronS|s oxi dati on (II) Y1=CHO

3 Nooridstiomds 6 mul a | Acggy bey ared by
r gacli ng—ary*l—&u—l—phonyllhy,, azi des-gf. for Ia IV or (j/ll

azonlun1conpound$ of fornmula V an

respectlvely, in for exanple pyridine, algbhols

as solvent at a tenperature of 0 to 100 OC as

described in scheme 4 (Helv.ChimActa 1985, 1283-1300,

WO 03/ 029210 and WO 03/077918). Dia zoni um conpounds

are phydpysied ffbﬂftgféforresgggghgg amnes with for

exanpteHNC2 or &l [OH ri tes, such as (i »CHO

nitrite, in a suitMbl ¥ solvent such as vvater al cohol s

or acetonitrile. The diazoniumsalts thus forned may

be used "in situ" or may be precipitated agy éﬂ

tetrafl uoroborate salt when HBF4 is used as the acid
Ccanpbdnldm of fommuhduna,;ebe Prepirsdby pluotiyg lmylhuﬁﬂodg&ydmxdhs afsformula

-t l.sul.phonyl hydr azi de thro
Vit B it RO RdaS i} o Nharsperivage Ip fr cxample
y@Mineaﬁl@oH@s SESPECEd WBlelit hiSh t@ﬁ‘@ra’cﬂré Bf 0 to 100 °C ai described in

arylsulphonylhgdra2|nes In for exanple methano
schemhenh QHelv ctelil 98 k1283180 VO (&/QQé’r%ﬂ)@aadl Wwe 067f0709183 Dia-

2o S R M B S s SR LS QLB o,

or MR hBHES, ts@cﬁ sefbufsh aitie, 800ditaBRI0ARHE) such b wa‘ﬁél ~fH&Rols or ace-
(1)5X1=C X2 N (HT), Y2=NH2 (), Y1=Nm Il (VI)
togifrjle.xtihendiaggpamm salts 'thus forme may be used “in situ” or may be precipitated as

the tetrafluoroborate salt when HBF; is used as the acid and fluorine source. Arylsul-
phonylhydrazides, such as p-tolylsulphonylhydrazides, are prepared through condensation
between aldehydes of formula II or III (Y; and Y respectively is CHO) with arylsulphon-
ylhydrazines in for example methanol, ethanol, DMF or dialkylethers at a temperature of 0
to 100 °C, alternatively without solvent under microwave irradiation (J. Med. Chem.1980,
631-634 and Monatshefte fuer Chemie 2001, 403-406).
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(1), Y2=CHO Schene 4 Conpounds of forrmula | may al so
be prepared as described in schenme 5 by N2-arylation
wobkoosesdiazol es of formula VIIT and | X usi ng forPCEYSI004/@41401
boronic acids of forrmula Il and 1l (Yi and Y2
respectively is B(OHh), or the correspondi ng i odoni um
salts of forrmula I X and XlI, or the correspondi ng
triaryl bisnmuth diacetates of fornmula X and Xl I, as
aryl ati ng agents nedizat by transition netals
Tetrahedron Letters 202, 6221-6223—4gnd Tet r ahedr on
(De¥ , TE€HO 10982921 2m<kﬁqqﬁ§l%dr on Lett 1999,
2747-2748). Wth boronic acins,HstOochi onetric anmounts
of Cu()acetate and pyridine are (8ed i—sebveil X,s0M=N
as net hyl enechl ori de, DMF, dRbxane or |THF at a
tenperature of roomtenperatiye to 10Q 0OC. Wth io
([pn,eMBal t s—eatabytic ang 5 of _Pd(]) - conmpounds,
such as Pd(dba) 2 or PdQAc @,2get her with catal ytic
amounts of Cu()-carboxyl ates, (guch as
Cu() - phenyl cycl opr opyl car boxyl ate, and bi dentate
I i gands, such as BINAP or DPPF, are used in solvents
such as t- BuOH at a tenperatyre of 50 to 100 0OC. Wth
(Ijg,rYa{N'[I{z bi smuth di gcet ates, aI ytic amounts of
uptic acetate may be enpl oyggd MR* the |presence

of NN N, N , N -tetranet hyl guag\hl ne',{l'i n a |suitable sol vent

such as THF with heating at a tenperatjure qf -PANPG. —
lodoniumsalts of formula I X and Xl nmay be ob@’l}g’eé@ﬁz ¢
from for exanple, the respectiv&boroni c acids of

0 Il and 1l (Yi apd Y2 r ectijvely i s B(CHh)
(Ilby%ég ment” W th ﬁypegs_zglldern [ e Substituted
aromati cs, such ashydr 5yT 1 o5 <y)Rddobenzene 0{1
Phl (O Ac) 2x2TfOH, in drchtor gnes\}pﬁme or the |iK&hgHee
rahedron Letters 2000, 5393-5396). Triaryl bisnuth

Cahmeetsotdrmule Imegdil$o/beamapirad hedéscrbedainyschensg h by NRrarylation of

tetga%ggié %? ?Cg{i\n]&b’,flh\éﬁi %ﬁ%g%lﬁ% ?&ﬁ%ﬁ@gﬁdﬁo&n@f ﬁeﬁhé gp %o?mula IT and 111 (Y,

anll 'Y, 3630 B s YR, WO @8 cbfredpdadin@XodbnAgal sdlf dffermula IX and XI,
di acetate using an oxi_dizing agent such as sodium

or {fher deareapanding taewl bismagh diacgt@pnohformplentiand Xdlggs arylating agents

9:/5) The tetr I f I a | 1l
oS50 Rk S Bl PA B a8l nefon et
terb Q998J,|2@41129Q41 gind Tétra(h}é&ro&rlcbtt@%ge@mclﬂ\w.!With Bofdic dvyds, sto-
treatment with an azide, such as NaN 3 Li N 3,

chiomeatiq gngunts pberdbacsiate padpinidina e et ingelvepisaneh puppiiylene-
chﬂrl{dg, ﬁhﬁ?ﬁ%x&ﬁé oxs'f’ﬁp af'® temperature of room temperature to 100 °C. With io-

donium salts, catalytic amounts of Pd(II)-compounds, such as Pd(dba), or Pd(OAc),, to-

a)
C

gether with catalytic amounts of Cu(Il)-carboxylates, such as Cu(Il)-phenylcyclopropyl-
carboxylate, and bidentate ligands, such as BINAP or DPPF, are used in solvents such as ¢-
BuOH at a temperature of 50 to 100 °C. With triaryl bismuth diacetates, catalytic amounts
of cupric acetate may be employed in the presence of N,N,N’,N’-tetramethylguanidine in a
suitable solvent such as THF with heating at a temperature of 40-60°C. Iodonium salts of
formula IX and XI may be obtained from, for example, the respective boronic acids of
formula II and III (Y; and Y respectively is B(OH),) by treatment with hypervalent iodine

substituted aromatics, such as
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di butyltin oxide or ZnBr in solvents such as DV,

wat er or toluene at a tenperature of 80 to 200 OC by
waeeveatisdnal heating or mcrowave irradi ati onPCDUSIONG041401

Chem 2001, 7945- 7950; J . O g. Chem 2000, 7984-7989

or J . Og. Chem 1993, 4139-4141). (H5 (1) X 1=C

X2=N (I'll), CO,YrB(OH) 2. | 1Y) 1 NN 3 . Bi (OAc) 2

(XI) Ar (XI1) (1) 5X 1=N X2=C (Pl), Y2=CN Schene 5
hytragitaslokpEoddbeaidne @8 PHI(OIAHRYTHEH] inl dictls@tRehady of fie like (Tet-

ey Lot AT S48 EoHD R Fypcsipls e b avalable from

otk ARG Sty HIARRN b e MR ol rofoving

TPEPM@@e the thianyldsmutherie, syhéddit is d[mtcﬂmchz@bﬁrthﬁ diagetatt usiag an oxi-

400 and 4 O for H Nl\/R respe 5 using T
dizipg pgrut puedy agsafivaLperRyatedn gegtic 2ge £S§fr\§1¥ 1996, Beo-75)
Th‘é%’&a%()ﬁfs %@ f&Hu@J QiPh &1L (Ytﬁé]hedlﬁbﬁs %r%&@xﬁ]ﬂé" &% res ectlve ni-

indicated. AIl reported chem cal shiffs are tn ppm
trilehof femuts B ead g (Cdnahd Yheespactizelyps CN) |bmgreafmemlu svith an az1de such

o S, 8RS EFAE By LR e g S

ditty18H lokide! 2 hBrABdot¥dnEsuch As DV Vlfdt@l%r%luene at a temperature of 80
chronmat ography separations foll owed by mass Pect ra

to d@f &¢ iy sarventignaldeatingqranigeavaye iadigtien d. O@vi€hem. 2001, 7945-

7980 Rl i 20f6, A 7?2%& (O hoh (98 LER Bl

was equi pped with anz trospray ion source operated

in a positive and/or nega ive ion node. The i on spray

volta‘{%d= was 3 kV and thg .spectro was scanned
Noo=700—=ar~a scan \nﬁ of 0.8 s. To t he

col um, X-Terra MB, WafVis, 'C8, 2.1,x 50 3.5 mm

was appl ied a linear 1gr adi ent — (D), X;=C X,=N
(Im), Y, B(OH)2 Ar\l
0 (OAc Bi-( R%),
n e
)3
R1
(IIn, Y,=CN —
N 2 Scheme 5
HN R
=N
(XIH)
Examples

The invention will now be illustrated by the following non-limiting examples.
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is from5 %to 100% acetonitrile inl O nM anmoni um
acetate (aqg.), or in 0.1% TFA (aq.). Preparative
W0 ense@ds phase chromat ography was run on a G PEDNS2004/041401
aut opreparative HPLC with a di ode array detector using
an XTerra M5 C8, 19x300mm 7mm as columm. MS-tri ggered
preparative reversed phase chromatograpy was run on a
Wat ers autopurification LC-M systemw th a diode
Garerslymethbdct or and a ZQ nass detector using an XTerra

AR R R SRR WHDIRGY SR isE ST PG IgB iefattre.
THIY P {AVRNVEK s p&QraRberd %omemnﬁéﬂ &1 ymlda:mm @tra)er Bt A or

gl ass sheets, W th coating |ayer 2, or nm us
Variag 400 spdzz@@mtarh o gmp atl?vﬂ@nﬁeﬁOcanddﬁO MR i1 &th\/ﬂhretspectlvely,

s..were so,_done usi ng.Chem El ut ti
s S o7 (i SBP R enE A0 s, imdblieraed &fbiegiimes sotvent
un@lsélbth&v{llb@ﬁhﬁmiﬁﬁ ﬁﬁ'rb@ﬂ'f&d(cﬂ@rhic@ﬂshlﬁﬁére#n HBAHAS delta-scale, and:
12256026; 12256034), by flash chromat ography in
thesiing spitting ofdbe guga@ls as:wmﬁmg inthe resaedieesH{&atinglel, Wag broad singlet,
i zer Single-node mcrowave
d: gg‘% y{'rg‘q%lé{]é‘ % %q‘%%‘%ﬁ@ rradi atlgon at 2450 MHz

AraReicalondine Goafd &IréMatA@rapth pgAatationSielotked)by asExpeilacletections,
1: 3-Fl yoro-5- uor gpyridin

were tespidgd gn.agW, 9} S%éﬁmmﬁlﬁv%%ﬁna%ﬁmém &) gad a ZQ single

f
o B A oo mety gy Bp i aploctrosprey
iomdourcesap@iaied i 4 positere(dnd o nggauive ioveinede. (The 1&)1L§pray1dolie@e %as +3
aqueous HC solution (2 nL)_ at 0OC. This solutjon
kVaardethe maspiesEomaier wa%ﬁqam%@omt"z{z 30830t oppan time of 0.8 5. To

thef {011}411;1 (j(}l' e d8M§ \;ylairers tCnS ene?Onam tSHJ.nil 852D hed }mear radient

uor opyri Reguf 11870

frogd 824 the1 (09 A&et@itrile 1Iﬂ¥0rrhIdIJ aﬂﬂné&uﬂi&ce& an Oorl’fh DU IFA (aq.).
such that the tenperature remained beI ow 5 0C. The

Prenagditve severiediphate ehsematogiaphy wagFupora Gilgeegntopreparative HPLC

%ISAP?S?. AL L BT Y = BRI R TR spsotomy
Gt parpiasRvavesd prash elttomiatddray tveds rﬁﬁ@n'ﬁﬂ)fateﬁdﬂﬁtopunﬁ-

brlneﬂéISOm_ t hen drled TS aSCU), filtered and
catiggnleenVlP syeem witlea dieds ariey gctere@}%mmsg deteetophging an XTerra

Lol i Bl e, 1] comond a3 2 ye o

. Putifipatiod. bd2a {lrombtdiron Svad Zoe(fOﬁmeldH)n rofatiag s{liva gel / gypsum (Merck, 60

PF-254 with calcium sulphate) coated glass sheets, with coating layer of 1, 2, or 4 mm us-
ing a TC Research 7924 T chromatotron.

Purification of products were also done using Chem Elut Extraction Columns (Varian, cat
#1219-8002), Mega BE-SI (Bond Elut Silica) SPE Columns (Varian, cat # 12256018;
12256026; 12256034), or by flash chromatography in silica-filled glass columns.
Microwave heating was performed in a Smith Synthesizer Single-mode microwave cavity
producing continuous irradiation at 2450 MHz (Personal Chemistry AB, Uppsala, Swe-
den).

Example 1: 3-Fluoro-5-[S-(5-fluoropyridin-2-yl)-2 H-tetrazol-2-yl]benzonitrile
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I H). 3-am no-5-fluorobenzonitrile To a slurry of
3-fluoro-5-nitro-benzonitrile (J. Antibiot. 1994,
wa46/0dA85) (0.20 g) in 2 - propanol (4 nl) anPCT/OR®N4/041401
aq. HO (2 nL) was added tin( )chloride dihydrate (1.1
g). The mxture was refluxed for 1 h , then cool ed and
concentrated. The residue was suspended in water and
basified with 1 N NaOH sol ution. The product was taken

A dRzbdiufadB@ridie(sdRfiofitwas éﬁf@ﬁi’&lcfrm Bl’-‘anlﬂhbﬁeﬂlﬁcﬁ@béﬂzbmtrﬂe (O 10 g) in
dried (Na SO, filtere dconcentratedto give 0O
ethangk (CtAk), spdinm milp 66 ks vateiil malkand 1 Yopquepus: HQJ S@@twn @2

i Kl 3ok bR i engBh o O solion opar .-

ﬂum&gjylrﬁﬂﬂmyy)dfeﬂzylei&] B-1htthplbomzenestl foreRrdradi daf0dENy)da pyridine (5
]EO' 18 was ad %ﬁ @Fan et hanol (10 nL sglouti on of . p .
mL) qvsr gltl}tpq,@H t & éeﬂl]a:‘éat{l{y rggla{j))edb o aq]y’{lpecreactlon mixture

wa@@ﬂﬂ@& f&fZ R4 &n@@dtgaté’@ﬁn@qg%’sultﬁﬁ%remtsr waet a Fte g between

stirred at roomtenperature , then
CH,@gx 180 anﬁ)l drdevater. (STmel o The drganistphaseasasdwashdd Mntﬂlawater (50 mL),

and e {2 heh igdplea50igierSd apq oo 178 2pbtdu Vg re-
cr}(s‘fﬁlhield)frorﬂ E@@A(; d gﬂVEMO nfg 8Bthé Ble tbthpound& o yalloWwHolid.

br s,
H5NMRL§I rif»(nyrlﬁi; 767 pmc b§l3$21ydé1)p8 426001135 BI43Am, 1H)M.73 (m,
11{)ol uene solution, 8.2 nL, 8.2 mml) was added dropw se
b acold (- 78 OC) sol ution of
5-fluoro-pyridine-2-carbonitrile (1.Qg, 8.2 mmol) in
CH2A 2 (50 nL) and the resulting msture was stirred
3-gmino-yflugrotiepzomitrile i t h an additional 0.25

J f
e T R
prcﬁphholZ(éﬁnh) ariﬂl@)naqat[sd?{fﬂ (P mels)ewavealdbd sh(Il)eklovidé Blhs’diated(l 1 g). The

NaHCC? s.extracted wt
migfugp SRo ela geRlpd @eff fFonceRtEateh I qﬁé?%g‘ée ivas Suspended in

¢
walteft Jtﬂcﬁds o ftxﬂ EQNQGH é?)‘iﬂ'fgﬁi;% gg@?)%%cgfgﬂ‘e;ae Q&Jﬂr@ﬁﬂi EFL,CL, (125

wer e was e i ne and
mk), mtaeheeldwitiPbring (HanlondricasNagS Dy fiketed ynd carsdentrated tngive 0.16 g

hr opat ogr a over 'silica gel, eluting with 2 %
OfEG&g?%g%&HEEXie“@ﬂts|al‘ihe product (200 ngy, 20 %
'HooMRu 4l Bs®r $ 2H)J6.58 (m, 1H), 6.71 — 6.75 (2H).

N'-[(1E)-(5-Fluoropyridin-2-yl)methylene]-4-methylbenzenesulfonohydrazide
5-Fluoropyridine-2-carbaldehyde (0.18 g) was added to an ethanol (10 mL) solution of p-
toluenesulfonyl hydrazide (0.26 g). A catalytic amount of acetic acid was added, and the
reaction was stirred at room temperature for 1.5 h, then cooled to 0 °C and filtered. The
precipitate was dried under high vacuum to afford 0.23 g of the title compound as a white
solid.

'H NMR: 2.44 (s, 3H), 7.33 (m, 2H), 7.44 (m, 1H), 7.82 (d, 1H), 7.88 (m, 1H), 7.96 (m,
1H), 8.17 (br s, 1H), 8.41 (m, 1H).

5-Fluoro-pyridine-2-carbaldehyde p.‘ 3600-35
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which nmelts just above room tenperature and was
vol atil e under high vacuumresulting in a |lower yield

wo b@s/oespect ed) . 1H NVR (CDA 3, 300 MHz): d = HFCBHD9S2004/041401
(ddd, J =8 2, 1 Hz, IH, 8.04 (ddd, J =8, 5, 0.5 Hz,
IH, 8.64 (d, J =2 Hz, IH, 10.00 (apparent dd, J = I
| Hz, IH). Alternatively this conpound can be nmade by
the met hod described in J. Med Chem 1970, 1124- 1130

5- Fl uor o- pyrldlneZCarbonltrlle Sodiumnitrite @g
DIBAL (b yoliens soltion, §8rmLo$|@nr§1@0})dwéradﬂ@<é wsq:@cﬁ d (=78 °C)

B S T e I H R 8% ma

re$utifld nGburel Q49 ’stlﬁe@ af'DJ7 g HE) fmphe 'w1fhh§n %@(ﬁﬁ%haﬁm W Z2quivalents of

carried out in the supplied bottie). The resulting
DAk addett sﬂrbrdl $ @and Vials. 'Elid renetibrf was d@enthed witht hN HCI (20 mL) and
ice-salt bath, then the bath was re moved and

stigged o ‘@5 dt e @guenus phTeais l?aé%érwfu pelidk rHED)s mnﬁ the product was
exftr%!:t]teg VW% %)q U% nQ 5 al%b lS?O%) % El t%iﬁf ge%u@g& V@f g‘f&é %Q{O[Iﬁ gxtrac‘uon

ure was v pourth

cohrddrg@ﬁérfdrﬁled) SERAoA ] Sreamied w@fedw%%a %ﬂﬁ&lﬂu ada dned (NaxS0)
di chl or onet hane (6x1 50 dried (MgSCH), filtered

andrfdltessch Powidicatibt Wes perforered bynflashoepdumit Iahromanmma]ph}odmtsﬂlca gel

R TR MBS b A PR i
wl@% kgltgﬁﬁsé gbg\éxlggm] &H?era?urg 8nd Was Wblatile ﬁf@h \Ja@mm resulting in
a Bwleb yleht fBah ek parydd) dﬁm NMR! (CIR¢: | 300 WaDd): 8=y1 5o Bddd, yer 9 2, 1 Hz,

benzonitrile The title conmpound was prepared
lHa)n&Oéqdd@Jy—ﬁoSsO 5IH20r1b1)58 55(0151 *2&&@ d@r 10O (@patent dd, T =1, 1

benzoni tril

f]&ﬂ mtzegrlquv So%?ﬁ}?ﬂﬂnflr‘?afl & @aggzl bﬁ)th%ﬁépthod described in J. Med

€ ( ropyri di n-2-yl) et hyl ene] - 4- met hyl benze
Cﬂr:ééngl}QE% lléngﬁggl de (0.22 g) to afford 67 ng of the

title conpound as an orange solid. 1HNVR 7.56 (m

|H), 7.95 ( 8,31 - 8.37 (2H), 8.47 IH),
S-Eﬂl)@gow rTi-garbomtrlle (28 (m 18

ol i 7?“ ARl A Bor RN AE bG8 MGom ot -
anﬁﬁ@-'p?ﬁ&%@ycatrl%dlﬁ/ le {1 {1@ |03 84.5 Inﬁﬂél? BY 70% hWddgen fluoride — pyridine

yl ) et hyl ene] - 4- met hyl bénzenesul f onohydi azi'de from
(ASdrodhl 500z 15 dolNdF P(rote: bl rdadtipd evds TarrMddut Thihensugddizd bottle). The

re g FhRsi00400 SHTToR R 40 i GBens R, e it was -
mg‘\%ld'an the mixture stirred at ambient temperature for 30 min, followed by heating at
80°C for 1.5h. The reaction mixture was quenched by pouring onto ice/water mixture
(~400g) in a separatory funnel and extracted with dichloromethane (6x150mL), dried
(MgSO04), filtered and evaporated the solvent in vacuo. The crude product (10.08g, 98%,
orange solid) was sufficiently pure for use without further purification. 'H NMR (CDCl3,
300 MHz): 6 = 8.61 (d, 1H), 7.78 (m, 1H), 7.58 (m, 1H). GC-MS M+122,

Example 2: 3-[5-(5-Chloropyridin-2-yl)-2 H-tetrazol-2-yl]-5-fluorobenzonitrile
The title compound was prepared analogously to 3-fluoro-5-[5-(5-fluoropyridin-2-y1)-2.H-
tetrazol-2-yl]benzonitrile from 3-amino-5-fluoro-benzonitrile (0.14 g) and N'-[(1E)-(5-
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io 1HNVR 2.44 (s, 3H), 7.34 (m 2H), 7.69(m IH),
7.80 (d, IH, 7.86 - 7.91 (3H), 8.16 (br s, IH, 8.51

w@ 2005066155 Exanpl e 3: 6-[ 2- (3- Cyano- 5-f | uor ophePgt/ysRi04/041401
-tetrazol -5-yl]iiicotiiioiiitrile
3-[5-(5-bronopyridin-2-yl)-2i/-tetrazol-2-yl]-5-fluoro
benzonitrile (WO 03/029210) (0.03 is g) was dissol ved
in DM (3 m), and argon was bubbl ed t hrough for 15

chlldi‘rdijyfrﬁﬁl—z-%fﬂ)ﬂiéﬂguéheﬂmdﬁet{@lbgﬁz&bsmf&lolﬂdﬁ‘&%b g) ZQQg)QB aﬁbrd 67 mg
wer e added the reaction stirred at 80 OC for
ofﬁhetrﬂ@é:orr@@and@ﬁawr%gﬁ@hﬂas diluted with CH2Cl 2 (20

lHt ena di’i @é?@’Z? ;hl\mc?ere ?@ggéﬂz ?PZ%?%%IIVH

a yeIIow solid that was purlfled by recrystallijzation
m Et QAc: hexanes, to afford nmg of the title com Q

ﬂ@@ﬁa@hlgrmn@n@&wethmw methylhepzenesplfomohydrazide
Thle r'frf]}le |°§b“§6%‘(xd§¥p Igll)e%qr@d #ifa1é Buslyd N 3135 (§ Puotdyriddh- 23

yDBrefizddis]-Hmcthplbynzedesul 2ngty)drzte ﬁd)mézdﬂe@pyﬂiqmé—%dmahdnhyde [J.

Mg% pgpmnﬁéfgﬂ%f géﬁd é)tdé):ea'ngrﬂp’toijde%és({ﬁ]%ounl] Ifytgham e (‘i 0 g) to afford 0.54

go’fﬂ%‘ﬁt[@c&ﬂ%ﬂ%ﬂ%ﬁt@)ébh@enzom trile (45 m;], 0 28
in ethanol (1 rrL; sodiumnitrite (2 0. 30

lHrNMR; 2i4d (ovatBy 7.86 (1, M), Ta0Rfm1 0HYs Tadflislo UHD), HC$6 S3INt(BLM 8.16 (br

fsl_h gb)l at 1?[ OC. This solution was added dropwi se, with
5 P r{ 2)‘asolution

of i V-1 (I ’T) (5-fl uoropyridi n 2 yl ) met hyl ene] - 4- net hyl be
nzene- 0 sul f onohydrazi de a‘rjrlg 0.28 mmol) in
Examplei3 e [2-(3- §ym9-50€h&rombelmlh cletragolcyrylnigotinppitrile

-&é@goﬁoﬁgd{g?ﬂgg%?fﬁge?ﬁg&‘é&-ﬁl]%%u&%ﬁeﬂz%ﬁﬁ l'e?Wcﬂ’gB‘}o.‘ibfl 0) (0.03
g) vhe dlsanmemtqua ,m1arémigt§%@f{)mwmreg t]groogilu fdrd Suminates. Zinc cya-
tit 1 .
nidpqta O apd gﬁg’?é“ﬁ,?@%&w%% A, 908 st AR 56, or 16 b
ThE Qémhs‘ﬁﬂuﬂ Crs e, b'@%ic)? andiybdgﬁ; T%g}sf %ﬂﬂm (10 mL)

Concentrate e reS| ue was url fie
an¢ btinm{l Oahk ) I&mno@mdrﬁNyz&ﬂae,rﬁlmréd a8l gpekenteatadttb pgved yallow solid

thafpienguifed Y eiialization SR8 A ehSaM oL 7 g i e com-
po&f&éscﬁwﬁl'fg\Wd 3.51 (88413 H)54 62 (g 52 H), 7 65 (m 1

e NVR, 730 (m 1), 894 (m, 1H), 8% (o, T, 847 . L1, 8.53 (m, 15D, O. 13 (m,
1),

Example 4: 3-[5-(5-fluoropyridin-2-yI)-2H-tetrazol-2-yl]-5-(methoxy-
methyl)benzonitrile '

A diazonium chloride solution was prepared from 3-amino-5-methoxymethyl-benzonitrile
(45 mg, 0.28 mmol) in ethanol (1 mL), sodium nitrite (21 mg, 0.30 mmol) in water (0.5
mL) and 10 % aqueous HCI solution (1 mL) at 5 °C. This solution was added dropwise,
with stirring, to a solution of N'-[(1 E)-(5-fluoropyridin-2-yl)methylene]-4-methylbenzene-
sulfonohydrazide (81 mg. 0.28 mmol) in pyridine (2.5 mL) over 10 minutes, such that the
temperature remained below 5 °C. The reaction mixture was stirred at 0°C for 0.5 h and at

r.t. for 1.5 h, then concentrated, and the resultant products were partitioned between EtOAc
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H, 8.72 (br. s., 1H)
3-am n9- 5- net hoxynet hyl - benzonitrile TFA (0.56 nL, 7.2
wonek)peass added to PCT/US2004/041401
( 3- Cyano- 5- net hoxynet hyl - phenyl ) - car bam ¢ aci d
tert-butyl ester (189 ng, 0.72 mol) in CHO (5 nL).
The m xture was stirred at r.t. for 1.5 h and then
concentrated. The residue was portion between CHCI 3
(1Q &L )rahdl baind (NedrC).arhe wakér pHape waheasitdevitpBiyvee (l@smL) and the
shed wi th and the conbi ned organic

co H@Q AL3ae Plavg é@@é (119?2§de)r Sferdand aﬂ%@ﬁfra@fieﬁhe repigue was puri-

r :
R L e T e
fold@warpbyofectystallizetl|feone BiPAC todgiva HNkEg of3h8 dtl¢ somBoud)d, as a yellow

%QO(br s., 2H, 4.35 (s, 2 H, 6.80 (s, 1 H, 6.84
sofid 6.95 (s, | H 13C NMR 58.8, 79.9, 113.2,

IH]I\Wlea 5111§ let) 1462 &, 2181785 (&411}15 788 (s, T H), 841 (m, 1 H), 8.52 (s, 2
Cyano- hoxynet hyl - phenyl J-car bafi caci
PDﬁ&ﬂ?(bUSyﬂf@ster EtsN (0.61 nL, 4.4 mol) and
di phenyl phosphoryl azide (0.52 nL, 2.4 muvol) was added
to 3- Cyano- 5- net hoxynet hyl - benzoic acid (382 ng, 2

3- iﬂiﬁig)-SWEéxﬁﬁetﬁ&DEéhﬂhwhefe The m xture was
refl uxed for , concentrated, and the resultant

TE#x ghfemlnds rp@pi)u wasadé@d t@e(ﬁv@@mérmﬂlow@em)-pml) -carbamic
ac%lééx@-%u;ﬁ %s lﬁg-ﬁg% 9?2%@% @ i '&%?Z%lz‘gﬁﬁntﬁ?%ﬂg %H%utr@w% Sfifed at rt.

rganic ase’ 'was
fol ﬁqﬁa)i thefn ddneémchtealn G‘he ﬁersametvva'stpeﬁtlonTHmwaﬁ@H@g (\m snL) and

NG U Bl g e R e S ompne

or%a%gc %SQ%E{WESG)Qeﬁ?&?H’ gﬁ&nc%ﬁlwgh%?eéﬁ \g sgﬂim 1Sed by flash

collmh@ chramb®@ gtaphy dved)silica. gel) elwingwikh) CHEG/MYRH @8:3,to give 82 mg of
h 73. 7d 81.7, 113.2, 119.0, 120.9, 121.7, 125. 3,
telgtg)e Gompoppdq g 153, OS—Q/ano S- net hoxynet hyl - benzoi ¢

H@@MR Q. 353(%4}1{21‘5 @b, 5{92171) 35 @; QHWEO (s\A@fH)aé@afés tloH) 6.95 (s,
Cyano- S- oxynet hyl - bénzoi ¢ aci d
1171)9 mrol ) and the mixture was stirred at r t. for 2 5

" RS I i IR e Gl 4t 2 ™

(3-Cyano-5-methoxymethyl-phenyl)-carbamic acid tert-butyl ester

Et;N (0.61 mL, 4.4 mmol) and diphenylphosphoryl azide (0.52 mL, 2.4 mmol) was added
to 3-Cyano-5-methoxymethyl-benzoic acid (382 mg, 2 mmol) under an argon-atmosphere.
The mixture was refluxed for 4.5 h, concentrated, and the resultant product was partitioned
between EtOAc (50 mL) and brine (25 mL). The organic phase was washed with brine (25
mL) and the combined organic phase was dried (MgSOQy), filtered and concentrated. The
residue was purified by flash column chromatography over silica gel, eluting with CHCl;
to CHCl3/MeOH (95:5) to give 190 mg of the title compound.

"H NMR: 49 (s, 9 H), 3.37 (s, 3 H), 4.40 (s, 2 H), 7.19 (s, 1 H), 7.24 (s, 1 H), 7.52 (s, 1 H),
7.70 (s, 1 H)

BC NMR: 28.6, 58.8, 73.7, 81.7, 113.2, 119.0, 120.9, 121.7, 125.3, 140.1, 141.16, 153.0
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and the phases were separated. The water phase was

washed with CHCI3 (10 niL) and the conbi ned organic
w@b@soesiser e dried (MySq 4), filtered and conceeit/Ustoedo41401

to give 0.93g of the title conmpound. 1H NVR 3.47 (s,

3 H, 456 (s, 2H, 7.87 (m 1 H, 827 (m 2 H),

10.64 (br. s., 1H) 13C NMR 58.6, 72.7, 113.1, 117.6,

132.7, 135.17, 140.8, 169.3
3-ByY@8an&thoRymeyyIehydic RGAzoi ¢ acid methyl ester

Trifl uoroacetic anhydride (16.8 nL, 119 mmol) foll owed

0.5 bt a9 . melot- 9r1t_nm(211 vapraddey t0Z<Cyaagegmethoxymethyl-benzoic

ac@a@g%?%g?,; Y n@g%ﬁggggﬁ&&@%agmg‘a&@% 1t§§i 3 IMHCL was

adVlédSmStﬂiplI—F@dfpow@d BCH,0r(22 Gl alﬁdKHfECl@ (50 al)r Tlie mﬁMﬁE was ex-
ht. The sol vent was gvapor ate gi ve 199 .of

tragjed d thsnphsserdversseinvried gl hesvater p Snyvas gaghed(vgth @Hﬁ}s (10 mL)
ané El?e;cc(ngbén%d 3)'1%?113 pﬁg’se% %vereldrg%l (Jg@gs?(%% (fhtered Hd dodle d to give

134.5, 14
0.9%5ofth&tiflecdropgumet hyl - | sopht hal ami ¢ acid net hyl est er

R 507 o o CRAaDSsy 45 bEOTE27 oo Hhof o 5. 11D

Bheaurds$.6, £97.0¢3f101126 h132T7hQ35111%t1U1r0% wge,3cool ed and
the excess SO0 2 was evaporated.” 2M RH3 in MeOH (220

nm., 430 mMvl) was added to the residue in THF (200 ni)
t 0 0C d was rred I h. The m xture
3-(aio PP ERuS Hrehdls Stdmetfid Hlsrvea i vasuum to
Trﬁldb@oa%éu@alﬂly@ﬁdé (5.8 T, Ql@ﬁimﬂ)lﬂﬂlo%d ?bg\ﬁ?hﬂﬁlef(% DGl 1?J‘I'O
at

NVR 3.44 (s, 3 H, 3.95 (s, 3. H, 2
mipp}) wag added qqﬁ-mghm@hylﬂsq@tha@nmz a(:]gl m )Ll)esteg ( @@ mmol) in

C%z?fz_ @6@% ’0%3 gl’hf} %ﬁ%f@% §r§s ,%ggp%gaz 0% 79 §1indBParit at r.t. over

ni%xlatgt;h&m\wmegxgy bvaimm;bgﬁ ﬂmagiifeicls&cdfdhﬂggeg@hbwndest er I M
1 t

EENNAR et B3 T2 GpAERat 55 Cad 1l A6 b 5644 @ 2 g,
d ﬁ‘Mﬁ '5)8 7, ”72"49% 56@}.13;1‘13%2”?34 fe 774 g5 ¢ was

stirre bdver ni & mXture’was evapor at ed
and the reS| due was porti oned between water andEt CAc.

ﬁﬁ)ﬁ E""\XHE"\A@W%@F@G a\?ﬁ‘%’ Hs V\%yl ?sﬁhé'sgr ;2:1: Ic S;'aé ea\r/]vgs
5-1?fﬁteh%si;q§1wl§pisopﬁﬂhhﬁ@£&&i nRNIMERNEEA (24 8, 108 B ARBSOEL, (60
mL, 760 mmol) was heated to 60 °C for 2 h. The mixture was cooled and the excess SOCl,
was evaporated. 2M NH3 in MeOH (220 mL, 430 mmol) was added to the residue in THF
(200 mL) at 0 °C and was stirred at 0 °C for 1h. The mixture was filtered and the solvent
was removed in vacuum to give 24.2 g of the title compound as a white solid.
'HNMR: 3.44 (s, 3 H), 3.95 (s, 3 H), 4.55 (s, 2 H), 6.22 (br. d., 2 H), 8.06 (s, 1 H), 8.17 (s
1 H), 8.38 (s, 1 H)
BCNMR: 52.4, 58.5, 73.6, 127.4, 130.8, 130.9, 131.8, 133.8, 139.7, 166.2, 168.3

5-Methoxymethyl-isophthalic acid monomethyl ester
1 M NaOH (aq) (128 mL, 128 mmol) was added to 5-Methoxymetﬁyl-isophthalic acid di-
methyl ester (32g, 134.3 mmol) in MeOH (650 mL) and the mixture was stirred at r.t. over

night. The mixture was evaporated and the residue was portioned between water and
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title conpound as a white solid. 1H NVR 3.46 (s, 3

H, 3.97 (s, 3 H, 458 (s, 2 H, 8.28 (s, 2 H, 870
w@ 3005406df55 5 13C NVR: 52.4, 58.5, 73.5, 129.9, RGDUS2004/041401

131.0, 133.2, 133.6, 139.6, 166.0, 170.7

5- Met hoxynet hyl -i sophthalic acid di methyl ester

5- Brononet hyl -i sopht halic acid di nethyl ester (44g,

140 mol ), K2CO3 (43g, 308 nmmol), MeOH (350 nlL) and
EtOkk. (@%HOLyavviizled enthe dvabd phasef il PH. 1 dittbthis wasyxrabes with

ortioned i.0 between H O Et OAC and t he organic,
Et@ﬁ\a% A ereanig hes Wasthied @4%3,%421 rfﬁ?fg&d( 9@19emrﬁtgeflé9 gtye 28g of the
. ive 32g of the title conmpound as
tRUOnRIAEN & FhRE oD 3.43°(s, 3 ), 3.96 (s 6 H.
'HANSIR : GsA6 @, HiT), BI2(s, 8 §), 25815, 261)58.28<s, 21H), SIBGASNVR)

GRS RTH 105 41 & Wy de i 106 o7

V- Br onosucci ni m de (45g, 238 mmol ) and
tri phenyl phosphi ne (65g, 238 nmol) was added to
5-Bletyakymephtibgphthalipacit alimethyt ededi net hyl ester (4Qg,

SBRm PRI R gt R o B D G Tk P B 508 mmo,
MéEGRQ3 man.Lg Ehe TRIFXBY0 ealVyasasHele 40 RCLBr SRt THeah ReirDadeportioned

fol | oned d|y brine and the organic O phase was dried
betvkags®hO gnidi B el andhthe cagrnedphase s wishedavighlbripg gried (MgSO0y),

rd fi I r toqr V&L, Si{f.hca

G drg R bt o P R P P e R B St £
'HOWNBMRESB. 48 @, D) 196 (4, 6IHD), ¢ SHQQrH), 821qs,vihi),e8.60(s, U H)1H
3 NVR 1.43 (1, 6 }a 4.43 (q, 4 I—? 4.56 (s, 2 H, 8.25

(¢ ¥MB: 338, 58.% 740 13044 131 IRRR: 1400.36681 6, 61. 6,

130.5, 131.6, 134.0, 138.7, 165.3 5 Abbreviations

DI BAL di i sobutyl al um ni um hydri de THF tetrahydrof urane
5-Brdohvémbihyl-ilophthaticfaciddimedkylldderN, N- di et hyl acet am de

N-Bromosuccinimide (45g, 238 mmol) and triphenylphosphine (65g, 238 mmol) was
added to 5-Hydroxymethyl-isophthalic acid dimethyl ester (40g, 159 mmol) in CH,Cl,
(700 mL) at 0 °C. The mixture was stirred at 0°C for 1 h and then diluted with CH,Cl, (700
mL). The mixture was washed with saturated NaHCO3 followed by brine and the organic
phase was dried (MgSOys), filtered and concentrated. The crude was purified by flash
column chromatography over silica gel, eluting with heptane to heptane/EtOAc (4:1) to
give 44.5 g of the title compound as a white solid.

'HNMR 1.43 (t, 6 H), 4.43 (q, 4 H), 4.56 (s, 2 H), 8.25 (d, 2 H), 8.61 (t, 1 H)

BCNMR: 14.3, 31.6, 61.6, 130.5, 131.6, 134.0, 138.7, 165.3

Abbreviations

DIBAL diisobutylaluminium hydride
THF tetrahydrofurane

DMF N,N-dimethylformamide
DMA N,N-dimethylacetamide
DMSO dimethylsulphoxide
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DMSO di net hyl sul phoxi deHOAc acetic acid "BuLi n-butyl
['ithium MeOH net hanol Ph phenyl /BuCH /-butanol BOC
wo evos/Hbasdxycar bonyl Et OAc et hyl acet at e AcOOHPCT/US2004/041401
peracetic acid nCPBA 3-chl oroperoxybenzoic acid Ac20
acetic anhydri de Ac acetate dba di benzyli deneacetone
Bl NAP 2, 2' - bi s(di phenyl phosphi no)- 1,1'-binaphtyl DPPF
1, 1' - bi s(di phenyl phosphi no) ferrocene Tf CH ‘
HOAET | uosgedehéianesul phoni c acid ppm parts per mllion
Phar macol ogy The pharmacol ogi cal properties of the
our’fld@ut)gﬁ[f lithi@ i nvention can be anal yzed usi ng
Mé@ﬁndarﬁ:{ S5ays for functional activity. Exanples
| ut ama e receptor assays are well known in the art
Phas desq)hexk;,éd in for exanple Aranori et al., Neuron
157 ( 92) Tanabe et al, Neuron 8:169 (1992),
er ! I J. Neuroscience 15: 6103 (1995), Bal azs,
al , %}ﬁ@]stry 69:151 (1997). The
(9rr€t hodé ogy gescrl ed in these publications is
EtOAcor petlyd ecttdier ei n by reference. Conveniently, the

ounds of t i nvention can be studi ed by nmeans of
Acgiiiﬁs PRl a °|‘r€asur es the nobilization of

mCFBAaC%LdHMre erBRYHehb: abiga2+] in cells expressing
nm3d uR5. For FLI PR anal ysis, cells expressing human

Aqf uRsacaic anbpdids nant nG uR as de
Ac acetate

dba dibenzylideneacetone

BINAP  2,2’-bis(diphenylphosphino)-1,1’-binaphtyl
DPPF 1,1’-bis(diphenylphosphino)ferrocene
TfOH trifluoromethanesulphonic acid

ppm parts per million

Pharmacology

The pharmacological properties of the compounds of the invention can be analyzed using
standard assays for functional activity. Examples of glutamate receptor assays are well
known in the art as described in for example Aramori et al., Neuron 8:757 (1992), Tanabe
et al., Neuron 8:169 (1992), Miller et al., J. Neuroscience 15: 6103 (1995), Balazs, et al., J.
Neurochemistry 69:151 (1997). The methodology described in these publications is incor-
porated herein by reference. Conveniently, the compounds of the invention can be studied
by means of an assay that measures the mobilization of intracellular calcium, [Ca®*); in
cells expressing mGlIuRS.

For FLIPR analysis, cells expressing human mGluR5d or recbmbinant mGIuR1 as de-
scribed in WO 97/05252 were seeded on collagen coated clear bottom 96-well plates with

black sides and analysis of [Ca®*]; mobilization was done 24 h after seeding.
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scribed in WO 97/ 05252 were seeded on col | agen coat ed

clear bottom 96-well plates with bl ack sides and
wa@ar@byedlss of [ Ca2+] nobilization was done 24 hP@ef/U82004/041401

seedi ng. FLI PR experi nments were done using a | aser

setting of 0.800 Wand a 0.4 second CCD canera shutter

speed. Each FLIPR experinment was initiated wwth 160 m

of buffer present in each well of the cell plate.

FL/%PR%&P%%M@%&& dce wefngt8ser QEmAY BH0.80H & hhdIQDASEERFECCD
was sanpled 50 tines at 1 second intervals

caﬁl@ta e &Weds EsahpLER aXpeﬁmsmd: wiasl iriitiated withd 60 Ré spbuifepresent

in ety A opie Sl s AP St sesBigidhs lep B DR Hharesesnee signal

wakRhR pIFGR tﬁfl&rﬁtq%@orﬂtmﬁh&%dfofllbﬁ% 8y BAamples at 5 second intervals.
concéentration re sponse curves performed in

Regperses wees, mmumdsas ﬂ@R@aiNéne@hgeﬁ £ msednwﬁua Ithemgnmle penod
L R L

spOieatied RTCY fé deh Agplidaes PPsRt CRA Wered@AstheH by scaling all
challenﬁf in 14 control wells on the sane plate. V\Z

TeYPRRELSIQ edﬁ%}@@abr%@&’éﬁ ahyeyvedifae thedate- fh@@wlst@lock of the agorist

B W e -

wdl]’s’&m&h@:mﬂﬁmeon is measured as an index of receptor
nmedi at ed phosphol i pase C turnover. GHEK cells stably

res t he human, nd uRGd or .rec ant
We E@ Ve oo g 8y W%ﬂﬁ&éﬁ"%bmm mGluR1 as
de%fﬁfeﬂ L9 ovesherudshd 68 Iﬁds%ﬁPh&Rﬁﬁgﬁ§ )bcﬁfrfo%l‘? fp SRabiMlation is
and pre-incubated for 10 mn wt mi L
me3smed landlsm(dag ofiieseptpr md@teddﬂtesplmhpaser@mnm\@d GIBEK3@ls stably

GXBH%SW%%KHP} (?glg{gldz% ﬁ%%h#\é@n}/ 8}\@3%? IR sngﬁre 1Xcubated with

[3H331 ﬁiybélhbd‘l@)l bﬂerhl@ﬁt RaSISRINBR e Pmdl ik II—HEFESE'mﬁﬁQéH\@ahﬁé aﬁzHﬁf% -incu-
30 min. Reactions were term nated by t

ba‘@dcfm mlIoWltbéﬁ)Gdelpé %nmplmg%agosatﬁw@se added and 1ncubated for

30\?{!8] l §Z§(gr§[}qd ne ita{;]tgx}lé&zvg% Qeyeq:x_qélae glnérgl égﬁgﬁrggﬁast compounds for
15GRIUTARA 1ndﬁb§’tﬁ{g5‘ih|tﬁ‘éjpﬂé§éﬂc@ 69 TutRhaté WJ’I\)DQM%HPGSB@ NG 30

of the invention is EYOVI in the assa
mipsBeagtions @p@aprmmateé ptheradditicacd rpmihlcmtacw (tSW)FSamples were

co eLc!J’;P rgélﬁl#%fﬁ%d %c{ §31§>2 %ﬁgssp%ate Were ngd using (9rav1ty Fed Ion-

Exchange Columns.

A detailed protocol for testing the coﬁpomds of the invention is provided in the assay be-

low.

Assay of Group I receptor antagonist activity

For FLIPR analysis, cells expressing human mGluR5d or recombinant mGluR1 as de-
scribed in WO 97/05252 were seeded on collagen coated clear bottom 96-well plates with
black sides and analysis of [Ca®*]; mobilization was performed 24 h following seeding.
Cell cultures in the 96-well plates were loaded with a 4 uM solution of acetoxymethyl ester

form of the fluorescent calcium indicator fluo-3 (Molecular Probes, Eugene, Oregon) in
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scribed in WO 97/ 05252 were seeded on col | agen coat ed

clear bottom 96-well plates with bl ack sides and
wa@ar@byedlss of [ Ca2+]i nobilizati on was perf or neRCRESI04/041401

followi ng seeding. Cell cultures in the 96-well plates

were | oaded with a 4 mM sol ution of acetoxynethy

ester formof the fluorescent cal ciumindicator fluo-3

(Mol ecul ar Probes, Eugene, Oregon) in0.01% pl uronic.

0.81% pit®aies Alefksayd evcrOpdriiimet ia Bufféiedonemindil D7 RV NaCl, 5 mM
mM NaCl, 5 mM KC 52 mM Mgdl 2, 0.7 mWNaH 2PO4, 2 nM
Keh@mM Miekdn Onfgmi Nelipkss 2 mMCafgfeil- 434mngim] NaHCQy 2 mg/ml
HEPHSOPS n?gnﬁl %@Eée&gﬂdﬁ%é}ﬁ{l%é/& Phaclidn W@ﬁ-ﬁi): FLI PR
re done u

experiments ing a laser setting’of 0.800 W

FlalP® explrithenwsovanel dGieDnstmpelagersbiting @f 03006M awd af).4 second CCD
' m and 562

oL LTSRS A S en vaLelehat s OF 168 iy ans Sed
A5 R S5 AL A o

wélbbf el blat@ AS0 pladiitibid fren the Tadonest pRENES follode@ by a 50 pL
After each addition the fluorescence signal was

adglitinm feem tlee agomist plate. Aflse eashdrdditioartherflyoressenestignal ywag sampled 50

. | I ' . . ur ed
ERRedly ARG B b RaTR IR WBRGCRRHA wer
memniedds theGxak et dethe t¢spbadel wittsin Wey ampislgerfodom dat a
v b; éion d from8 &oi nts concentration re sponse curves

derminatiogs PRTedhpls fzom datagbiginad i Rf@nts concentration re-

- al 4.1 L .
P A A gl R PIRe R WP byjscating ll
resrivasargo thiesmaxingl tespgese whserval foe kliezdate t Antapenistbdockgsf the agonist

response of the ni st challenge in 14 control wel]s
SRS A 0 MR brsie SeRon ! [ oY HBEghR 1 control
walldf HOUE karh&plaftt act Whol e Cel | s GHEK stably expressing

t he human n% uR5d or reconbinant nd uRl receptor were

seeded onto 24 well poly-L-lysine coated plates at 40x

| | | L1, 4 ' t ai ni ' I [3
M P RGO DR P TRl (16°h)
GHBENstabsdp bestedsitigetie hinhBS mG10R 58 6+R86:@8ink A mEIR BlecdtOGyere
in HEPES buffered saline (146 MM Nad ,, 4.2 M KO, 0.5

' se@p}qdw@ 24 well Wgyngmgoam Meesptpids le'Hpei;l_s fyell in media éontaining

% . . By
| ORISR L Ao AR S e
timdy drd@Rirbaiet ffer BH a630°00a FEREPbefférbé ke gtl4d v Macmian mm

in HEPES buffered saline containing 10 niM
KCI, 0.5 mM MgCl,, 0.1% glucose, 20 mM HEPES, pH 7.4) supplemented with 1 unit/ml
glutamate pyruvate transaminase and 2 mM pyruvate. Cells were washed once in HEPES
buffered saline and pre-incubated for 10 min in HEPES buffered saline containing 10 mM
LiCl. Compounds (agonists) were added and incubated at 37°C for 30 min. Antagonist
activity was determined by pre-incubating test compounds for 15 min, then incubating in
the presence of glutamate (80 uM) or DHPG (30 uM) for 30 min. The reaction was termi-
nated by the addition of 0.5 ml perchloric acid (5%) on ice, with incubation at 4°C for at
least 30 min. Samples were collected in 15 ml Falcon tubes and inositol phosphates were

separated using Dowex columns, as described below.
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Li A . Conmpounds (agonists) were added and i ncubated at
37C for 30 mn. Antagonist activity was determ ned by
w@e@sioaasbat i ng test conmpounds for 15 mn, thePCT/US2004/041401
i ncubating in the presence of glutamate (80 nm\V) or
DHPG (30 mM for 30 mn. The reaction was term nated
by the addition of 0.5 m perchloric acid (5% on ice,
with incubation at 40C for at |east 30 min. Sanples
Assey EorcbiokiltRitbsphuidsSUsihg BabnatyrF ddiborsExananderCiinns
hosphat es re separated usi ng Dowex col umms, as
Prgggﬁtfq%%fgoglggﬁ%a%egg?ﬁw | nosi tol Phosphates Using
Gravity-Fed | on- Exchange Col umms Preparation of |on-

Exchange Col umms | on-exchange resin (Dowex AG - X8
Iop-gkehange fasimiD on- AGO-okfomate| fORALI0 0wk meshhBIOBAD) ves washed

thieg B i TR ¥ e Bl L bisSowsaddind ' qoeh column,
and 1R WER5Sal 05 BNTUIERA DV EpTALESATD! & Treat ment

Sanpl es were collected In ‘ubes and
neutralized with 0.375 MHEPES, 0.75 io MKCH 4 m of
PES /- EDTA (2.5 / 0.5 mM pH 7.4) were added to
2) P Ep i?%?@eflﬁe po tassium perchl orate. Supernat ant

Sawisesanse doli@tdda 18N RIREH (ROWeNd SRLEMISd vtk d ?fSSM BEPES, 0.75
Phosphat e Separation El ute glycero phosphati dy ’
Mik{di 4 sl of WEPESIHDBY (281 AL, i 7.6) watesnddied tbpratieitate the po-

B R A S R N S
scintillation vials. Count eluate mxed with 8 ni

scinti]lant., One aspect of the invention relates to a
b) ni?%&ﬂi?lwph%ﬁ%ﬁ’qm@f@ activation of md uR5 recep tors,

LS i 0qd..; I Qi sai d receptor
EISOTREL ) AR AR APl POl Al GSR o
Elute tcBalripesifoh ghdsphateowjth nmls7Mah M/ emagaiuas fortha& IR 006Nt formic
. abrag@r retrievers of both(genders, trained to_ stand
acif g Sl 6l g ditioniaus, Cavie svate meised it 8 mi scintlant,
esophagostom es are forned and the dogs are allowed to
recover conpletely 5 before any experinents are done.
Ongaspect ofthedmventiemeabdtes to a method for inhibiting activation of mGIuR5 recep-

tors, comprising treating a cell containing said receptor with an effective amount of the

compound of formula I.

Screening for compounds active against TLESR
Adult Labrador retrievers of both genders, trained to stand in a Pavlov sling, are used. Mu-
cosa-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 pres-
sures. The assembly is perfused with water using a low-compliance manometric perfusion

pump (Dentsleeve, Adelaide, South Australia). An air-perfused tube is passed in the oral
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In brief, after fasting for approximately 17 h wth

free supply of water, a nultilunmen sl eeve/sidehole
was®snobdiys ( Dent sl eeve, Adel ai de, Sout h Aust r al P@)/US®04/041401

i ntroduced t hrough the 30 esophagostony to neasure

gastric, |ower esophageal sphincter (LES) and

esophageal pres sures. The assenbly is perfused wth

wat er using a | ow conpliance manonetric perfusion punp

ditdogoh &) eaare Antdlodisgend podntimofy sldcebi@monAdred pH, 3 cm above the
ai r-Eerfused tube is passed n the oraldirection to

Lire oullifignajgael apwpdified mgd apquiied iondriereonakqanapser s A b ed
pH, 3 cm above the LES. Al signals are anplified and
acquired on a personal conputer at 10 Hz. Wen a

Whers e basetinerarasurernentt frderfecen fasting fasiic/DES ghase MLhmbiP activity has

be(:g% t%gr{qlgld)lgg%gr(pgs} I@b‘p% rﬁgcqégpﬁg%lﬁgixg@sg%ed ?Atg(\:fgr?o%sly @.v.,
0.5 ﬁﬁ)k%?’ﬁﬁ?fb?é%g (IélgvTcn RirPaff8r4 ¥ Rdnh Bistafiof 8l Iﬁ]grl 21‘%6}) gi%‘% pep-

mn a mnistration, a nutriernt nmea
topa P % Drgducdsep 3 dhtual gidy, pHb34)) HUnﬁbecthh thp Istoﬁha(bh ﬂllISugh the central

L I TP

nufdidrif Sheaill3 ol G\ Bb P& ﬁi‘fu§15‘@at%fe' &*SY)O HeAhid lﬁ’ltﬁ ah luﬁi’%{%Qstrlc pres-

by air infusion a a rate of 500 mM/mn until an
surenefr g snmHg ip pbtslmdsTheqares‘sufed& themmirigniamediat thinledel tHifvaghout

ressure is t j ntai ne this. |l evel throughout,
0 EPeEisat i he iR BiRirP i GRPR B Pt R EHETE i from the
stdrﬂéc%s'!l“ﬁ@eﬁerﬁr&hta\f ﬁﬂfe‘ 1R aft ot ‘hﬁﬁieﬁhﬁlﬁﬁm d of 3§ 1nsufﬂat10n is

experimental time fromstart of nutrient u5| on
45anih. dhe piocedure bas beenivelidited a5 relinble Tiranp obtr@gam@ ﬁhESRs

been validated as a reliable nmeans of triggering

TLESRs. is TLESRs is defined as a decrease in | ower

TICESRY 18 defthedsdahi deetease iﬁiﬂ@@éﬂﬁs@pﬁd@eﬂ%pﬁﬁlﬁ:ﬁ[’ RSk @w1th reference to
intragastric pressure) at a rate of>1 mﬂ-g

infragagliis PrespUIs hefd @tanft™> Ibembleds dbe aelwsat@nphamlyi rmg*eb@ preceded by a
phr%é?lgx |g§§1 Ts l% agéqsia %§Ig§h§ Waﬂ g ot\i/;lvlqu AaUe hlsl'%l%SSlﬁed as swallow-

in@x@&.ﬂe@réﬁsﬁfe&hﬁ&@ﬁc&bﬁt\%@ﬂhb ﬂlESLaES tgenﬁoffnhﬁl ﬁio?[fﬁllid‘lless than
d | ess. than 2 mmtg, d the duration of the
cgieéiuggpgﬁq%hq ‘iﬂ‘i@ﬂ?teﬂ'ﬁwuj?néongﬂ H8Brlevi at i ons
BSA Bovi ne Serum Al bum n CCD Charge Coupl ed Device CRC
Concentration Response Curve

Abbreviations

BSA | Bovine Serum Albumin

CCD Charge Coupled Device

CRC Concentration Response Curve

DHPG 3,5-dihydroxyphenylglycine;

EDTA Ethylene Diamine Tetraacetic Acid

FLIPR Fluorometric Imaging Plate reader

GHEK GLAST-containing Human Embrionic Kidney
GLAST glutamate/aspartate transporter

HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (buffer)
IP; inositol triphosphate
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5 DHPG 3, 5-di hydr oxyphenyl gl yci ne; EDTA Et hyl ene

Di am ne Tetraacetic Acid FLIPR Fluoronetric |naging
we@k@secd1ie6ader GHEK GLAST- cont ai ni ng Human Enbr POTYUS2004/041401

Ki dney GLAST gl utamate/aspartate transporter 0 HEPES

4- (2- hydroxyethyl ) -1 - pi perazi neet hanesul foni c acid

(buffer) IP3 inositol triphosphateMetabolic stability

The conpounds were incubated (at 1 mM wth
Metbiadictseabiiigd, pool ed human liver mcro sonmes (0.5

TE& ?WQ% eﬁ?‘lg% téﬁ;at Eﬁﬂ/ﬁos plﬁgl'zaéz?c'ier%g&%ﬁo? hu?nsﬁﬂlver micro-

sqrm&subétmgnﬁcmmmalsﬁraﬁhﬁdL bg{c%hl@orﬁddi&’i i®in ;ﬂfosﬂla@@fwﬁfér% 0 mM
QA gl i nanm de adeni ne dj nucl eoti d
DS b 1 1S i e ptina ieet Sttt Rerpgiditig of a cofactor (1

oSSR A s AR R v

mi:h'amlmyethe aMﬁombfidea)rﬁxauleeﬁtl)conpound was const rhuct ed.
Contr.ol, i ncubat i m._crosones, or With ace
TRGREYTAIPRS Wk 454 %E% tSH’é‘d Adims e & thydisappearance of the

pa@&ft%@ﬁlﬁf)und"@gsecdfﬁﬁ'gctw’ (,@d?l%_l(rwfc%atﬁﬁgvﬁﬂ@mﬁfc'r&somes orwith ace-

degradat i on/ di sappear ance e intrinsic clearance o

tonitleladdigion \hafore thecadddtoad theconfdche, Watefused o ¢hedk for non-enzymatic
in the in cubations according to the

degga?i% h RYaR0fSn: _ .. 0.693 niLincubation x

THY 1ﬁfrﬁf§iér8¥§aré(rﬂzle lof &le 1R vas calcula_ﬂeﬁ %ro?fgfﬂe %ﬁﬁfé’@ mgl})dté(sg in the in-
human(Bw) where x was set to be (my mecr
cubpidensiaacqrdingdo ithelotlp wingce qyatives set to be 1500 (g
liver) and the body weight , Bw, was set to be 70 kg.
The hepatic clearance due to netabo lism CLH was

cal cO693 ednf ikubhtih | Reihp ASEBsThQRr aP6Tivell] nt/ a
ecordiny o the fot *
" g t mgmicrosomes ® live iuman(Bw) Q

where x was set to be 50 (mg microsomal protein per g liver) and y was set to be 1500 (g

liver) and the body weight , Bw, was set to be 70 kg. The hepatic clearance due to metabo-

lism, CLy, was calculated from the intrinsic clearance, CLjy, according to the following

equation:
ClLi = Que fueCLin
Qu+ fue CLint

using 1450 mL/min as the liver blood flow, Qg, and using f,=1 thus disregarding protein
binding. The fraction escaping hepatic clearance, Fy, given in %, was calculated from the

hepatic clearance according to the following equation:

ClLa fio CLin

FH_(l——Q——) 100 = (1— QH+ﬁ.CLim)-1oo

Thus, the higher the Fy, the more metabolically stable the compound.
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Q+f u CLnt using 1450 nL/mn as the |iver blood flow,

H, and using fu | thus disregarding protein binding.
wabesfs@ss i on escapi ng hepatic clearance, FH, BCT/@82000041401

% was cal culated fromthe hepatic clearance according

to the followng equation: FH= (| - - WO = (I f u CL

WO Q QE+fo "CLi* Thus, the higher the F, the nore

net abolically stable the conpound. Solubility A

detail ed protocol for determining the solubility of

the conpounds of the invention, and other related

oo unds herein, is provided below 5 Duplicate of
Sf[-“gﬂ of the test conpound are incubated in 0.1 M

Aphetaile araownl fidrateterpiihinig 4he soblityriof theammmpouatsofthe tnvention, and
| ate bed shaker, (1 KA(r)-Schitler MIS-4, |KA
O%Srb%ﬁteecﬁm un§§ h%ﬁ’ﬁ%ﬁ%?‘ﬂge beld¥per at ure of 20 to 22

OC for 24 hours. Non-dissolved material is
centrifugated down fromthe saturated solution at 3000

Dupligatar! B2 mg of the tagt eampaungd arigeyhvtdd inilol Mipfe(sphatd butger, pH 7.4,
. Qus erdatant . i r err .
e IBEAHE b o[ BAPALE BERSEOTHAR w05 5o
3G0nphy stiastemperagire 6520 &e2h Wi 2MiolrsMNof Asb Ve il 8@ 1s centrifu-
conppound i dﬁntity. Quantification is perfornmed by the )

g*wl-%%gm@rt ¢ prtuatadoebitionah A0 MhRmor 2x Baminutesati23 3C (Multi-

| ssol,ved.i.n .
YR RO eut 06 53 AP MA AL FR G ot
usedl forpiahhitati peatal ysin usTigerevapat HROCwathIBES ¢oairmation of compound

..solubility) are the is mean values of duplicate ) )
idFiE. Qe oo pevtarsiiaan dBirsss el baehiomatomen auvisst a cali-

bratld &ibe, 0D M@II, HEfhe 3t %ﬁ%%ﬁ%igselvte@?n BMﬁBaﬁ@?%%a?elength ofa

descri bed above are 10 ess. I'n one aspe
pashiyeiinflestion point hfthe CH0 spestriosl. Ghe Pepoited baluan@iheilubility) are the

aspect of..the i i on, the IC50 is below 0.2 mM In
mE o F ol Fald MEPCraalvii pees GricpriienCanihaione! ow

0.05 MM A conparative study on the variation of the

Z-substituent in the structure of fornmula Xl|I reveal ed

Restltsnexpect ed i mportance of the nature of this

Tﬁ)lilcpﬁ i('kto VEREs gsor%gts%?erdi iHQheSfJIETIBII{t efasgaeys described above are 10 uM or less. In

one aspect of the invention the ICsp is below 2 uM. In another aspect of the invention the

ICsp is below 0.2 pM. In a further aspect of the invention the ICsq is below 0.05 uM.

A comparative study on the variation of the Z-substituent in the structure of formula XII
revealed an unexpected importance of the nature of this substituent considering simultane-
ously the potency at the mGluRS5 receptor (FLIPR analysis), the human microsomal meta-
bolic stability (h. mic. Fy), and the aqueous solubility (aq. solubility) of the corresponding
analogs. For example, a 21-fold increase in potency, and a 22-fold increase in solubility,
was observed for 3-fluoro-5-[5-(5-fluoropyridin-2-y1)-2 H-tetrazol-2-yl] benzonitrile (Z=F)
when compared to the corresponding bromo derivative 3-[5-(5-bromopyridin-2-y1)-2H-
tetrazol-2-yl]-5-fluorobenzonitrile (Z=Br). Simultaneously, the former is significantly more
stable when incubated with human microsomes (h.mic. Fi) as compared to the un-
substituted analog 3-fluoro-5-(5-pyridin-2-yl-2 H-tetrazol-2-yl)benzonitrile (Z=H). The

| significantly higher human metabolic stability (h.mic. Fr) of 3-fluoro-5-[5-(5-fluoropyri-
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anal ysis), the human m crosonal neta- 5 bolic

wat@biobétsy (h. mic. F ), and the aqueous sol ubPCT/F2004/041401
(aq. solubility) of the correspondi ng anal ogs. For
exanple, a 2 1-fold increase in potency, and a 22-fold
increase in solubility, was observed for
3-fluoro-5-[5-(5-fluoropyridin-2-yl)-2

ditt BTz pketdzyl - HE &Rt Hle! (B=E Vafd 3- I e boMBRHAmh-3 91\ W8 tetrazol-

correspondi ng brono derivative
2911 &flugraberraniyite @—,Br?aswo;npytho 3-fluoro-5-(5-pyridin-2-yl-2 H-tetrazol-2-

R T e I —

eMZabdher thine hydrogerbet veighhvild focprable hiinah esaiBRsic(sBibilit§. Fluoro, chloro
red to the unsubstituted anal og

cmaﬁ% ﬁg %@uﬁww irpompQups of fplm@karlacmtﬂgtey by Bproyement, when
ccgr%sgib iﬁllglg'?g/ult %ﬁg %a%hﬁ@ § bf;i?ﬂ)tolrtﬁnéy BP8e sﬂﬂmﬁﬁtaa&ﬁé bfoduct target-

ing-thé méiloR S re[cﬁpt(oﬁ -ak lcompangyl to KinadwiRegthpouids beforantl Fid-whith Z is
. GF itri hﬁ’ﬂié and
I5 @qﬂ"gr%r" OF PAPR= 2-y1 ) - 2#-t et razol -

2-yl]-5-fluorobenzonz{rite (Z=Br) as conpared to
3-fluoro-5-(5-pyridin- -2 [-tetragzol - 2-
yl)benzonitrile (Z=H) L8s a cessity for
conpounds of formula | to carry=a ysti tuent Z ot her
t han hydrogen to w thhol d a@f@btab e \auman net abolic
stability. Fluoro, chloro and cyano as&\Z substit uent
i n conpounds of formula | constit (ks an i mprovenent,

when considering nultiple rs of inportance for
tability as g dru ﬁdﬁi}:%§ efd; $Rjubilisy
Cﬁﬁi"uﬁ;ﬂﬂ y 9 % 9 % ¢ hmic. Fy (%)

receptor, as corrparqg Mo known c unds o
formula | in which Z is else but fluoro, chloro or
3-tmne-S-[6C5Auskdpys aq. Sol ubility Conpound h.mc. FH
(9 Fl uor o- 5- [ 5- (5-f uoropyridin-
dlé‘ 'Y1§ gy#te‘grg%qlgzm 2- 4F3 71 yljbénzonitrile 43 71

ylﬁoeﬂlgor{lﬁﬂ &Lyano-5-fl uorophenyl)- 2 T-tetrazol -5- CN
]nicotinonitrile 3-Fluoro-5-(5-pyridin-2-yl-
6- [2 (3 Cyano-5-fluoro-

phenyl)-2H-tetrazol-5- CN 9
yl]nicotinonitrile

3-Fluoro-5-(5-pyridin-2-yl-
2H-tetrazol-2-yl)benzonitrile
3-[5-(5-Chloropyridin-2-yl)-
2H-tetrazol-2-yl]-5-fluoro- Cl 18
benzonitrile

3-[5-(5-Bromopyridin-2-y1)-

2 H-tetrazol-2-yl]-5-fluoro- Br 62 0.2 92

benzonitrile
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H 12 43 10 2/f-tetrazol -2-yl)benzonitrile

3-[5-(5-Chlororyridin-2-yl)-
wQ#esesd18z 0l - 2-yl ] -5-fiuoro- C 18 benzonitri | BCT/US2004/041401

3-[5~(5-Bronopyridin-2-yl)-

2i 7-tetrazol -2-yl]-5-fluoro- Br 62 0.2 92

benzonitril eCLAIMS 1. Conpounds of forrmula | NN (1) 5

wherein: Xi isNand X2 is Cor Xi is Cand XisN, Zis
CLAIMISO, chloro or cyano; Rl and R2 are independently

sel ected fromthe group consisting of hydrogen,

hydr oxy, hal o, C -eal kyl hal o, OCi . 6al kyl hal o, G

. I, G .6alkylOR 4, OC2.6al kylOR4, io
1 oK k?f%g’r@?ué%- 6al kyl NR4R5 and OC2. 6al kyl NR4R5: R4

and R5 are indepgndently selected fromthe group

Longi sting of hydrogen, hydroxy and G .3al kyl; or

S , sohvat e§ solvated salts thereof. is 2. The

C ds .ok chaim L, wherein Xi is Cand X2 is N 3.

The  cofpbdany 2accor8ing to any one of the preceeding

cl ai s Wter'gi n I)is fluoro or cyano. 0 4. The

conmpounds accordi’ng to any one of the preceeding
whi@ins Wherein Rl and R2 are se lected fromthe group

consi sting of hydrogen, hydroxy, halo, -G . 3alkyl hal o,
Xt O abKk W Gak X is CiandX, kyN; - OC0- 3al kyl, -Ci

Z.3 Ik¥l 4, -0C2.4al kyl OR4, (0. 3al kyl cyano and

Jgg,%%ﬁﬁﬁ@ﬁﬁ?”ﬁﬁd R4 and R5 are independently

RS£109€% R€ il depEAdRKHY 996Red FIBRMML oY consisting of hydrogen, hydroxy, halo,
Cr.ealkylhalo, OC\.¢alkylhalo, Ci.salkyl, OCq.calkyl, Cy.salkylOR?, OC,alkylOR?,
Co.salkylcyano, Co-salkyINR'R® and OC;.salkyINR*R?;

- R*and R are independently selected from the group consisting of hydrogen, hydroxy and

C 1-3 alkyl )

or salts, solvates or solvated salts thereof,
2. The compounds of claim 1 wherein X is C and X, is N.

3. The compounds according to any one of the preceeding claims wherein Z is fluoro or

cyano.

4. The compounds according to any one of the preceeding claims wherein R! and R? are se-
lected from the group consisting of hydrogen, hydroxy, halo, -Cj.zalkylhalo,
-OCyalkylhalo, -Ci.salkyl, -OCo.3alkyl, -Cy.3alkylOR?, -OC;.4alkylOR?, "Cosalkylcyano
and Cy.;alkyINR*R’; and R* and R® are independently selected from hydrogen, methyl and
ethyl.

5. The compounds according to any one of the preceeding claims wherein R is fluoro,

chloro, bromo, iodo, methoxymethyl, methoxy, difluoromethoxy, trifluoromethoxy, 2-

methoxy-ethoxy, ethylamino or amine.
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ethyl. 5 5. The conpounds according to any one of the
preceeding clains wherein RL is fluoro, chloro, brono,

WO o@s/ 066183 hoxymet hyl , net hoxy, difl uor onet hoxyPCT/US2004/041401
trifluoronmethoxy, 2- nethoxy-ethoxy, ethylam no or
am ne. 6. The conpounds according to any one of the
preceeding clains wherein R2 is fluoro or cyano. 5 7.
Compounds sel ected fromthe group consisting of ;
3-fluoro-5-[5-(5-fluoropyridin-2-yl)-2Htetrazol -2-yl]
benzonitrile,
&ﬁeﬁow%y%wsrdm&@ra@m@n ¢f thepreaeeding elims widein Bbisi fluoro or

i?ﬂ trile,
-FB-(S-chIoropyridin-2-y|)-2kktetrazo|-2-y|]-5-f|uoro
benzonitrile

5-fl yor o- yrlganyI) tetrazol - 2-yl ]-5-nmet hoxym
%‘Qﬁé ?ﬁtfiqf the group consisting of ;
3 :P’lugfd-@-r[?'(§ﬂ5.1%rcfp§r1fﬂnu?-5'892¥-f tetlaBo12z-Ylberzbhifikr azol - 5yl

benzonitri|
6-§2- KEGfahoeifﬁnmo@hénymeHﬂampl ¥-yPridodhomimik,- 2- yl | ni cotin

3§ §zr flallfsredéﬁﬁ(ﬁf}’}“é%? Pradiieteegh3-y-fluerobsngonitile, | - 5_f | uor o

3 ﬂﬁbﬂot rRlin-2-yl)-tetrazol-2-yl]-5-meth thyl-
gﬁFg }}uorlrclapy};)l elrﬁ%o ?,)] metgﬂrggo benz?ﬂlltrge(rret ho

3-fpemer 2 Ib@ﬁ@mmldmﬂgyl) 2H-tetrazol -5-yl]benzonitrile,

6-f -H-g\garngaﬁz-ﬂ{loroiageny )%-?etrazgﬁﬁ ﬂ)ﬁ}/c%{}rel Ot ‘l'r}le 2Htetrazol -5
3 BZ fﬂieI(IBrcfplytidinOE pYEIHLidtraZolys- 3,1_] Htsbbagshit 12113}" ] - 5-met ho

benzonitril

3- 'f%ﬂF@DPY%ﬂé’pW1281-WITQZ%112)'¥13215|-(!T@hcaizfmeﬂwl))bbmzoalt(de@| il
R G OISR Ay ey 2t S IPHEGRG ) - o1t ¢
3-fagefluGoyyiidan2 om)-2kitéteazol -2-yl]- S-methoxybelznzgmtllrﬂe 5 (.

3- ﬁs@gécﬁaﬁ%ﬁg%@ IZ?Irqe’[réz 2)-y1]2 I.%I-(E[rleftluroz;lgrge‘choxy)bgar;zonl(trﬂenet
3- &hﬂ@érﬁﬂeﬁf&?}% ‘[§'(£ ?ruén%pfyh&hﬂf?% D ftdirazo ¥ Y TR fiiRZ O

benzohi t ri

3. @@nﬂmoﬁylﬁﬁn{%ylb-QHsteUmoﬂderth-Zthéth@kj‘eﬂmt{y)bEﬁtonEtrﬂ’é 1b

3- %ﬂty aq’lﬁl%l% Pﬁéf(éﬁl}}of%ﬁyﬁidﬁ’ - -DHteteazplidwilbenzepitiils, | odobe

3- ﬁﬁﬁhﬁl-i-¥ tﬂiﬂu@%Q?{I 1nQaﬂfl§-§H-t%ﬁhékﬁlze§l RhzsakMat ed salts
t her eo ar maceuti cal conmposition conprising as

3- 50&5rﬂ‘¢0rpmgf'i€bnl12eﬁﬂ -2H-teenokBeil- ﬁﬂalldby:n@mifrlﬂ@ @ehdve anount

orggltsgggg%gg{))rlo sooE\gateacf: sa?tr ﬂle?e%f.t 0 any one of claims 1 to 7,

8. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of the compound according to any one of claims 1 to 7, in association

with one or more pharmaceutically acceptable diluent, excipients and/or inert carrier.

9. The pharmaceutical composition according to claim 8, for use in the treatment of

mGIuRS receptor mediated disorders.

10. The compound according to any one of claims 1 to 7, for use in therapy.
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wi th one or nore pharmaceutical ™ acceptable dil uent,
exci pients and/or inert carrier. 9. The pharnmaceuti cal
W@ 066165 on according to claim@8, for use in POBEUS2004/041401
treatnment of nd uR5 receptor nediated disorders. 30
10. The conpound according to any one of clainms 1 to
7, for use in therapy.1ll. The conpound according to
any one of claims 1 to 7, for use in treatnent of
1 N3 RompeaePicbrdiBeioaingbndio$ eIadRs $ to 1, Zor sain Weathl&it of mGIuRS
conpound according to any one of clains 1 to 7, in the
regenion mediated digordersredi canent for the treatment of
n3d uRS receptor nedi ated disorders. 13. A nethod of
treatnment of nd uR5 receptor nedi ated di sorders,
12 dsprof glerrfg)nqﬂﬂ:]mil ascotding ttgartyt)or&hdf&lﬁimb 1 tb ﬂlpilnttﬁé ?ﬁf&nﬁﬁﬁture ofa
in need of such treatnent. a therapeutica ef fective
mﬁ%ﬁﬁ?”éﬂ@ﬁ&%@??&éﬂ%‘&%ﬁ&m@r msdigied &% cl ai ns
1to 7. 14. The nethod according to claim 13, for use
in treatnment of neurol ogical disorders. 15. The net hod
1Jadcmethod @f treatoleat of hGIuR Dreceyster madinted ali svedwrs, @bmprising adminis-

sychiatric .disorders. 16. Th t hod according to )
oo hingaly AR . ol X ST GUBRA S HsenPRBidy effecive
arRGi oFHR ROnPRTRd ackbrdidd® dBIdedrapaas didg to claim 13,

for use in treatnment of gastrointestinal disorders.
18. A nmethod for inhibiting activation of nd uR5

eptors, conprisi tr.eating.a cell c tai ni.ng .sai
14, EERIT aerriie @efin 12 Bramgimreaimensil ne dikorders.
according to claiml1l. 19. A process for naking a
;%ri dyl conpound having a cyano substituent and a
1% £PIC ciayipBi Eirvge ithiseaimeniof psychjatrie dispiders.
t he correspondi ng cyano am no pyridine with hydrogen
fluoride in the presence of a suitable nitrate source

16afile Metledd avebrding toelaimXByfe useirieenmpasd ch@nidwhd acute pain disor-
desired product. 20. The process of claim19 for

deghki ng a pyridyl conmpound having a cyano substituent
and a fluoro substituent conprising the steps of 1)
treating the correspondi ng cyano anmi no pyridine with

1Mifte ogpthodfdcoadimgegoichaimé, for @seinctecatment of gastrointestinal disorders.

18. A method for inhibiting‘activation of mGluRS5 receptors, comprising treating a cell con-

taining said receptor with an effective amount of the compound according to claim 1.

19. A process for making a pyridyl compound having a ¢cyano substituent and a fluoro sub-
stituent comprising the steps of

1) treating the corresponding cyano amino pyridine with hydrogen fluoride in the presence
of a suitable nitrate source and

2) allowing the mixture to decompose to the desired product.

20. The process of claim 19 for making a pyridyl compound having a cyano substituent
and a fluoro substituent comprising the steps of
1) treating the corresponding cyano amino pyridine with hydrogen fluoride in the presence

of pyridine and sodium nitrite and
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of pyridine and sodiumnitrite and2) heating the
m xture to induce in situ deconposition to the desired
w@r@doed1ss 21. The process of claim20 wherein, PCTYUS2084041401
1 the 70% hydrogen fluoride-pyridine is used. 22. The
process of claim 19-21 wherein the pyridyl conmpound is
5-fluoro-pyridine-2- carbonitrile. 23. The process of
clai m 22 wherein the correspondi ng cyano am no
2)yhyatiflg the miktire anindogyihistth @ecordpdsatddabitid ddsied tbdudihe
process of claim21-22 wherein the cyano am no
yridine of step 1 is conbined with the hydrogen

Y

£ , _ . . di trite .

o AR LB BEl o U8 A8 MIGoRE PP AR b s
mnutes to 1 hour at the cool ed tenperature foll owed

war m n .ro enperature, and in step. 2 the .
2%&6ﬁ).‘f?fﬁ%ﬁf?%}%%@Wﬁérée%@leﬂoaffldglpf@m@ﬂlnﬁtsé-;luqrom@ne-2-
caflbonitHe process of claim 24 wherein in step 2 the

reaction is heated to 800C

23. The process of claim 22 wherein the corresponding cyano amino pyridine is 5-amino-

pyridine-2-carbonitrile.

24. The process of claim 21-22 wherein the cyano amino pyridine of step 1 is combined
with the hydrogen fluoride and cooled prior to adding the sodium nitrite and the reaction
mixture was allowed to stir for 15 minutes to 1 hour at the cooled temperature followed by
warming to room temperature, and in step 2 the reaction mixture was heated for approxi-

mately 1 hour.

25. The process of claim 24 wherein in step 2 the reaction is heated to 80°C
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