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WD 2007/ 130820 PCT/ US2007/ 067367 1 MELURS MODULATORS
| Field of the invention s The present invention is
waleooeasmado t 0 novel conpounds, their use in therepySaNU067367
phar maceuti cal conpositions conprising said novel
conmpounds. Background of the invention 10 d utamate
is the major excitatory neurlotransmitter in the
manmal i an central nervous system (CNS). d utamate
produces its effects on central neurons by binding to
and thereby activating cell surface receptors. These
receptors have been divided into two maj or cl asses,
' ' d nmet abotropic glutanate receptors,
NKHE@%%Qﬁgﬁbﬁﬁgkﬁyfﬂctural features of the is receptor

proteins, the neans by which the receptors transduce

signals into the cell, and pharnacol ogical profiles.
Fieldif¢hanpveiimnr opi c glutanate receptors (m3d uRs) are G

protein-coupled receptors that activate a variety of
intracel lular second messenger systems follow ng the

The @Je%% {@eﬁ’tﬁorﬁ% Wi B & ot @f}ﬁ bt AkiChse THANBD vl Md

I 'an neurons I'cits one or nore of t he

pharth@édudivdl REmpbEE PR S @ErisBptsaidatdvencoaipaphds phol | pase C
i ncreases i n phosphoi nositide (Pl) hydrol ysis;
intracel lular calciumrel ease; activation of
phosphol i pase D; activation or inhibition of adenyl
cycl ase; increases or decreases in the formati on of

BackoYSnioradanosipg monophosphate (CAMP);  activation of

*—;%%Enw¢vT_tyt§i__; increases in the formation of cyclic
guanosi ne nonophosphate 25 (cGW); activation of

Glutphas bk hpﬂs&xéﬂatoimumasmimr ar the agonalanaeitdal nervous system

(CN%)? lﬁ%ﬁ;a@g)gg%gg {t§e q%s %Qe@gre\cﬁ?%ﬁ rPéﬁl‘ilhe@%ltge‘%ge‘}eﬁf activating

cell %fat:e I%g;?}ﬁfs Tﬁ)&%rr %%lsr)s ha?%g)zeﬂ&g?%dg%@gﬁb map6it08REs, the

ionobiepit apéh arenﬂ)obbplg)glmdlmate (remg@ys bwdmn thagirugiespl fgptures of the
Prog. Neur.obi o

59: 5 1999 Q04 H
receples P"B@’@f@ thegnerss py v %0&18 Efﬁeﬁ SRR n| %05 Sﬂél%%g%)nt%l Pfie
ghbefisirhiick. M3 UR subtypes, terned nd uRl through
phMEh' R% ]ﬁgkanlshl, Neuron 13: 1031 (1994), Pin et al
hburopharnacology 34:1 (1995), Knopfel et al., J.

The HPSQBDEQP/]]C &hﬁgm%t% ]fgceingogg é‘kﬂu’ﬁés LS pfo?&ﬁ-f%l%lecgféé@fit%fsttﬂat activate

a variety of intracellular second messenger systems following the binding of glutamate.
Activation of mGluRs in intact mammalian neurons elicits one or more of the following
responses: activation of phospholipase C; increases in phosphoinositide (PI) hydrolysis;
intracellular calcium release; activation of phospholipase D; activation or inhibition of adenyl
cyclase; increases or decreases in the formation of cyclic adenosine monophosphate (cAMP);
activation of guanylyl cyclase; increases in the formation of cyclic guanosine monophosphate
(cGMP); activation of phospholipase A,; increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and ligand-gated ion channels. Schoepp ef al., Trends
Pharmacol. Sci. 14:13 (1993), Schoepp, Neurochem. Int. 24:439 (1994), Pinetal,
Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog. Neurobiol, 59:55 (1999).
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expression of alternatively spliced fornms of certain
nmM3d uR subtypes. Pin et al., PNAS 5 89:10331 (1992),
wovtbovakaoseo et al ., BBRC 199: 1136 (1994), Joly epCEUS2003067367

Neurosci. 15:3970 (1995). Metabotropic glutamate

receptor subtypes may be subdivided into three groups,

Goup |, Goup IT, and Godp Il nd uRs, based on

am no acid sequence honol ogy, the second 10 nessenger

systens utilized by the receptors, and by their

phar macol ogi cal characteristics. Goup | nduR

conprises nd uRl, nGE uRS5 and their alternatively
Moleaubirichosing/kasiidentified wight distinginfgluBfsubiypes. sarmed GRS ghrough

Cors. te it : ! .
oG M A 2 PRI B 5o,
KnopfeBbCdiUm Méd d¥ew. aBagil T al99spdnethemietdptoraticergisi drcurs via

di sorders Attenpts at elucidating the physiologic
expregsifineef afiernativelp spliGedyiomes of seyasme gt SUABPRY ALh ggﬁlo?’NAS

: bl Ct i 19 QN -7 NeLidRS 15:3970

a5 103 P99 RERLAE L oA RC IOV T osaEhsu g0 Mol

(1995agoni sts can produce postsynaptic excitation upon
application to neurons in the hippocanpus, cerebra

cortex, cerebellum and thal anus, as well as other CNS
9!(};3 B\ H8ne& suBGheahss bé BaddiviiSinf@ideatrb @R, GRoup 1,
Bdﬂa%ﬁ%bt g??%ct a ti&%?ﬁgn offpos(synaptic nflﬁﬁgaﬁbut
Group 1, adsGrdupdiThe@hiRsygyed ve dmitveacidesgicrpeibomobigy, the second

B

Groul(ﬁf InGIIR cSmpfid @R 1uRSC HTRARS 2REtH¥GUl@EARMLy bpliced 2411489 The
1994), Pin et al., Neuropharnmacal ogy 34:1&§Q?§%§
bindinvaofkigosiststto dhese recTpiomdsudsaR tscsiivatise of Phesphglipasg§ugnd the
Met abot r.opi.c ut a r ors have been inplicated
S“b“ﬂﬁmﬁHH%W%%PO%E%ﬁ%?%gﬁﬁgfggggées in the mammalian CNS.
Activation of md uRs has been shown to be required for

i nduction of 30 hi ppocanpal |ong-term potentiation
and cerebellar | ong-term depression. Bashir et al., WO

Neur%@g%éﬁ%%g%n@%%@gfg%IOP 7367 3 Nature 363: 347

rto o et al., Nature 368:740 (1994), A ba
et at., Cell 79:365 (1994), Aiba et al., Cell 79:377

Atteré%;ggé%'gq:igatidqoglstge E%iﬂgﬁﬁﬁdgﬁ% hg @%%{%3 dwllal\%@{%fsgﬁgegt {hgi{]a}c?iggtion of

ifs rfet ' ; | ioRstrat@r tbinGroup I
o BUSGERRYS oy RSL s aso i & e

mGlife &gbrﬂﬂgmredhqemostsma@ﬁc sxqiiséion 2P @ppfli@?l‘[@l’] tq nguronls in the
hippc}/q%rg{pgény@gb@g Tcggéx, ESi Kun?,ra%ﬁ SRS, LA D GmSY DRRULEions.
Evidence indicates that this excitation is due to direct activation of postsynaptic mGluRs, but
it also has been suggested that activation of presynaptic mGluRs oceurs, resulting in
increased neurotransmitter release. Baskys, Trends Pharmacol. Sci. 15:92 (1992), Schoepp,
Neurochem. Int. 24:439 (1994), Pin et al., Neuropharmacology 34:1(1995), Watkins et al.,
Trends Pharmacol. Sci. 1533 (1994).

Metabotropic glutamate receptors have been implicated in a number of normal processes in
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.,
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neur onal devel opnent, apoptotic neuronal death,

synaptic plasticity, spatial |learning, olfactory
waoreomonyos2cent ral control of cardiac activity, »eRUSDIN067367

notor control and control of the vestibul o-ocul ar

refl ex. Nakanishi, Neuron 13: 1031 (1994), Pin et at.,

Neur ophar macol ogy 34:1, Knopfel et at., | Med. Chem

38:1417 (1995). 10 Further, Goup | netabotropic

glutamate receptors and md uR5 in particular, have

been suggested to play roles in a variety of

pat hophysi ol ogi cal processes and di sorders affecti ngﬁh
Naturt 863:GM5(199B) Bertohuttoted e/ sNarakesd 6SHEA 1 94BLdvida eanbxG e &30S

(1008, P B3 BB T A CRASR picpionane

analge%ia%ﬁ&?ﬁas%% Qé’fhéhstéfeﬁo@ﬁﬂereér aBl NeurbRepbre 839 Proas yanedi. and
. 14:13 93), Cunni ngham et al., Life Sci, 54 135
Ugolifi] B84y ,Remamr?@a (é999)alln additien, mR&WR agevgties bas beghr suggested to

play aKﬂg%ﬁ)étpryeqope iga v van ty %ﬁg ph%neﬁ%%%! %%%1}?&?.&%@%%}%% %Jcotéz;,nesEmssmn

neurofl c@belopﬁéﬁné&pﬂlﬁf 8Dkl death, syrdptid ﬁ]hstﬁcﬁﬁroﬂpa,nal learning,
Gasparini et . Curr. Opin. Pharnmcol .

olfactheyugeberye pel‘ﬁﬁill ﬁOIQBH of Qfﬂfé@gjictlme Walipg, mpier B%ﬂtffﬁ |aB§ ?ﬁé‘}tﬁ’l of
the Veﬁf]ﬁlgﬁgr?éﬁ gt Tt di gnﬁadﬁaglgthh QRGP ER 1081 Qg%g, PiEXNGRSSI ve

uce éxcitation of neur ons.

Neurﬁﬁ@ﬁu%l@mm IKropkal Bsalappitar. Chen. ridrddd €1995).
gl ut amat e- nedi ated neuronal excitation via

post synapti ¢ nechani sns and enhanced presynaptic

Furthgl Ok% 815%1& Bg‘drﬁﬁﬁ gl’uténli‘eﬁé fec@Gtbis\mt neBuR5aR dBttitular, have been

es to pat hol ogy. Accordingly, selective
suggadtidag phiysbkes of a @rmnxo of patiBniiRsiplagiset posesseang diwrders affecting

t her apeuti cal | efici al seC|f|c 1
the ChBurBpeoRdis T gt o R g RE Ty Rkl ey vpogycomte
eplleﬁszv Bﬁﬁﬁﬂ% cAAYARCESortrs ke Bl Alehdlaie odiseke hlhxépaln Schoepp ef al.,
uro 1 ol ogi cal roles of netabotr % ;&gqﬁg@ Holl ol
Trendiselékmbmcd Sen4t 13 (}P93h§uanivgpam of &- H&Etﬁ% ¢ ¢ Hollman
est hed t rs ;a lod9' M9 11809 KSopfel ef
I R U o S
al., deﬁfbéafttﬁénf 138 104115 194N, SSpabekn o bY. dhrieadsaPYdiraoat/eSqiad 71331 (2001),
I sorders. 2007/ 13082% ST/ 82007/ 0 7337 éOOZ) Much of
Gasp@eist et @l 1§ t@m&l Phgyweedles 43 THO2) RIS h4es !
sphi neten (LESid behgdongct R t&ﬁl@t@hh&uced
the pﬁﬁ‘o e é’é%‘écﬁ%igﬁ&sg{%ﬂgg@?%m the stomach g:[:%;m pass
excitafibPoft NS esophagimasicrieup heGieB hapriconto inerepscealipgate-mediated
neuronal excitation via postsynaptic mechanisms and enhanced presynaptic glutamate
release, their activation probably contributes to the pathology. Accordingly, selective
antagonists of Group I mGluR receptors could be therapeutically beneficial, specifically as

neuroprotective agents, analgesics or anticonvulsants.

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

chronic and acute pain disorders.
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5 tenporarily lost at such tines, an event hereinafter

referred to as "reflux". Gastro-esophageal reflux
waolc@easms2 GERD) i s the nost preval ent upper PCT/US2007/067367

gastrointestinal tract disease. Current

phar macot herapy ai ns at reducing gastric acid

secretion, or at neutralizing acid in the esophagus.

The maj or nechani sm behi nd refl ux has been consi dered

to depend on 10 a hypotonic | ower esophageal

sphincter. However, e.g. Holloway & Dent (1990)

Gastroenterol. din. N Arer. 19, pp. 517-535, has

shown t hat g@%ét refl ux episodes occur during
Gastromigs8reiisaedér esophageal sphincter rel axations

(TLESRs), i.e. relaxations not triggered by swall ows-
|t has ,al - b :aci-d: etd Pk ,
e85 AR Bk PRI S8 S Panquenes

fluid OB ROMadle cor hsnintd thetehephppesende thawenldngral hareier is

assunmed to be, usef ul fog the, | n]gi{rbi &]i on. of tyansient
temporavikyrlogsb prehgiEnss, apryEREpnARSARIEIRO {2y TEEERs) and

thus for treatnent of gastro-esophageal reflux
di sorder (GERD). 20 It is well known that certain
Gastroaspshagetd refhux disaase(GERRS isrthbmestaireedant upper @astEniplestinal tract

repol arisation in man, opserved as. t] foio
discafn ey, B ODHESGH 2 P S O BT Pt pft hualzing
. s CHWSh hanlkin® béHinreiflnd baebeaproohddgad icodepend on
acid %ﬁ“{ ﬁeilggﬁghtervgﬁpﬁg | ead tlo 1;;1 tyg}e ofdn%ar dig‘il

a hypataniylolwer esophigesbisphrotesddewerer Fog il ovar dp: e@’aﬂ?é@ber g
et al. K~ 25.chan : '
GastigaEiitc Bl S0k s 133 ot DS, hOR sefRicupitBdes ocour
duride@ran¥ieRt16{veriésaphddellr sphinater enteaions (A SR Yo at telaxpHens not
primary event 1n this syndrome is Jjnhjibitian of 11t qsenormal n
triggerap byl swelpun iitas alsotheen ghavayBat §a8iTisiael $rgTeB8E A8 m

. curr.en r) by these conpounds. The conpounds bind
patlef’%wlﬁ}aéggter‘tur e-forming al pha sub-units of the channel
protein carrying this current - sub-units that are

encoded by the human et her-a-.go-go-rel
The QRERGPU B0 PR AT 20 PRTPBLITTT DR TR PG ol for the
- nill | rcttrélaguiohs { ek $Ry) dhdithus for
mhlbgé(?i%/(?)fn@aﬁ%ﬁé%{o@aef?éoﬁ?i&?};ﬁﬁi tion sl ovvst repol ari sati on
treat@Rel ¢fhiastro-ssophngdabetlae dissrder fBERBMgat i on of the QT

interval. Whilst QI interval prolongation is not a

safety concern per se, it carries a risk of

cardi ovascul ar adverse effects and in a small

per cent age of people it can lead to TdP and

Itis (\jvee 3 (e)\rzvgtﬂl'l %elitzl% %o%g&tlr[cfs %ﬁau& drdRgitdbl @é s on cardiac
repolarisation in man, observed as a prolongation of the QT interval on electrocardiograms
(ECG). In extreme circumstances, this drug-induced prolongation of the QT interval can lead
to a type of cardiac arrthythmia called Torsades de Pointes (TdP; Vandenberg et al. hERG K
channels: friend and foe. Trends Pharmacol Sci 2001; 22: 240-246), leading ultimately to
ventricular fibrillation and sudden death. The primary event in this syndrome is inhibition of
the rapid component of the delayed rectifying potassium current (IKr) by these compounds.
The compounds bind to the aperture-forming alpha sub-units of the channel protein carrying

this current — sub-units that are encoded by the human ether-a-go-go-related gene (hERG).
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General ly, compounds of the present invention have | ow
activity agai nst the hERG encoded potassi um channel

wo moovhsm20 egard, | ow activity agai nst hERG i n RCT/US2005067367
indicative of low activity in vivo. 10 It is also
desirable for drugs to possess good netabolic
stability in order to enhange drug efficacy.
Stability agai nst human m crosonmal metabolismin vitro
is indicative of stability towards netabolismin
vivo. 15 Because of their physiol ogi cal and
pathophysiological significance there is a need for

Since E‘I%éﬁlpgila getho nggp ?nggi{i 3 arﬁ@t %&?gllbg% Slbtgg its inhibition slows
repolaﬁ@ﬁt{d d%l% Ys ﬁlﬁﬁfﬁ:%%ﬁ%g pr ﬁ toﬂrof e ?{Hﬁmﬁp%’if hllst QT interval

par u ar Ject o) e present

prolorigB&iisindna b@fetgcconeem ipdeses DRPOLE d3isRxhtdrtiovaguRif adverse effects
activity at tabotropic glutamate receptors

and in(aBhalReycentagsed ipednly itzen tdad torBIDi REd degsapratien intqyventricular

articular, the conpounds according to the present
ﬁb”“%ﬁ@bntion are predom nantly peripherally acting, i.e.

have a limted ability of passing the bl ood-brain

barrier. W 2007/130820 PCT/ US2007/ 067367 6
GenerbERERHB616AY dPfthelpiesdnNbHtidhalh éow netbdtytagaimeetht hBR G-encoded

relates to a compound of formula |: Rl YR/ R3 R2 N
potasskn chaniel. ip Fois regardy Jow etinie perinstRERG ity indisatieyeidow

R2 is hydrogen or fluoro; R3 is hydrogen,

mﬂ”“ﬁ”ﬁB%B or d-C3 alkyl: R4 is G-C3 alkyl or

cycl opropyl ;
It is also desirable for drugs to possess good metabolic stability in order to enhance drug
efficacy. Stability against human microsomal metabolism in vitre is indicative of stability

towards metabolism i vive.

Because of their physiological and pathophysiological significance, there is a need for new
potent mGluR agonists and antagonists that display a high selectivity for mGluR subtypes,
particularly the Group I receptor subtype, most particularly the mGluRS5.

The object of the present invention is to provide compounds exhibiting an activity at
metabotropic glutamate receptors (mGluRs), especially at the mGIuRS receptor. In particular,
the compounds according to the present invention are predominantly peripherally acting, i.e.

have a limited ability of passing the blood-brain barrier.



10 Y is bond, CRB, 0, S, SO SO, or NR9; X is 401N N
or -4N, ,,NOON and Zis W 2007/ 130820

weon/USROO7/ 067367 7 R6 R6 R6 R6 N N N N Nedt/NsHRoR67367
RS RO RR6 R6 NNNMNN -L<+~ 0N NRRR5
RSO RERORG R NNN b~-NNOONNN OR 5R5R
RR6 ORe RGO NN NNORRS RS 5 OR OR6 R6 R6 O
N=NNR ROR 50 R OR6 R6 R6

DESCRIPTION OF THE INVENTION

The present invention relates to a compound of formula I:

5 wherein
R! is methyl, halogen or cyano,
R? is hydrogen or fluoro;
R? is hydrogen, fluoro or C;-C; alkyl;
R* is C;-C3 alkyl or cyclopropyl;
10 Y is bond, CRS, 0, 8, SO, SO,, or NRQ;

Xis
5 N—t" N=ct~
/OEN ; ‘?_40_/\{] or —%I\L;/YN ;

and 7, is



N-N; NO N'INNN 55 RpR6 REORG N Nz:L-\' N
or -NN RSN R5 0 R5 WO 2007/130820 PCT/ US2007/ 067367
w@20iassen R5 is hydrogen, Cl1-C3 al kyl, Cl- C3PCT/US2007/067367
hal oal kyl , Cl1-C3 al koxy; Cl1-C3 hal oal koxy; or hal ogen;
R6 is hydrogen, Cl-C3 al kyl, Cl1-C3 hal oal kyl, C1-C3
al koxy; Cl1-C3 hal oal koxy; dof hal ogen; R7 is hydrogen,
fluoro or C1-C3 alkyl; s R8 is hydrogen, fluoro or
Cl-C3 alkyl; RO is hydrogen or Cl1-C3 al kyl; as well
as pharmaceutically acceptable salts, hydrates,
i sofornms, tautomers and/or enantioners thereof 10 In
o] >4 embodi ment Bl s hal ogepfor cyan. In gefurther
di ment, R4S chloro. Ld-mg further di ment, Rl
}uorp, iy a further _zefibodipent., R/ yano: In a
er 'embo \ne , R1Lis Wethyl. 15 En\a fdrther
di ment , N hydrogen. na furtherN odi nent ,
Ra i's hydrogenFﬁr fluoro. IR} a further e @i nent, R4
eCl-C2 alkyl. 20 In a further enbodinment, R4 is
hyl . In a fuRther enbodl nt R5 i s hyldlrogen, Cl-C2
Jk | or OXY. 2 further eﬁﬁbdinent, R6
M a -

droge Ql- alky Gal .
er enbodl R7 is gen or fl
20@7/ 130820 P 5U82007/0673 9 R®
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In a further enbodinent, Y is a bond. 1In a further
enbodinment, Yis C. 5 1n a further enbodinent, Zis R6
W0OB00RG30sB0 N N N NR5 RS R5 -R6 R6 O R6 \~ NeCTMUBLODY/067367
RS R RS R6 R tN N Oor N \ R5 R5 O Anot her
enbodi nent is a pharmaceutical conposition conprising
as active ingredient a thegapeutically effective
anmount of the conpound according to forrmula I, in
association with 10 one or nore pharmaceutically
acceptabl e diluents, excipients and/or inert carriers.
O her enbodi nents, as described in nore detail bel ow,
relate to a corrpound according to forrmula | for use
“mﬂfﬁh therapy, in treatnent of md uR5 nedi ated di sorders,

R

ot her
6is w&&n@ﬂ@ alk§l, @, eC{ ulsnllopt G0, !Ikoiy,éﬁt(hﬁﬁlo@lfowyﬁaﬁﬂ&ogen
diated disofders,  conprising adm nistering to a
1sn§dm@n, ﬂumioenr&héﬂjstalkbdl ly effective amount of the

onpound accaq d ccording to formula |I. WD
18121;@%8113@8@@@ 7/ 067367 10 In anot her

. e is provided a nethod for inhibiting
R’is E%P%e e oﬁlﬁ% uR5

as well as pharmaceutically acceptable salts, hydrates, isoforms, tautomers and/or

enantiomers thereof.
In one embodiment R' is halogen or cyano.

In a further embodiment, R! is chloro. In a further embodiment, R} is fluoro. In a further

embodiment, R' is cyano. In a further embodiment, R' is methyl.

In a further embodiment, R? is hydrogen.

In a further embodiment, R? is hydrogen or fluoro.

In a further embodiment, R*is C-C; alkyl.

In a further embodiment, R* is methyl.

In a further embodiment, R’ is hydrogen, Ci-C; alkyl or C-Cy alkoxy.
In a further embodiment, RS is hydrogen, C1-C; alkyl or C|-C; alkoxy.

In a further embodiment, R’ is hydrogen or fluoro,
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receptors, conprising treating a cell containing said
receptor wwth an effective anount of the conpound
wa@ewmonsiseg to fornmula I. 5 The conpounds of theCpUs®eNt67367
i nvention are useful in therapy, in particular for the
treatment of neurol ogical, psychiatric, pain, and
gastrointestinal disorders.glt wll also be understood
by those of skill in the art that certain conpounds of
the present to invention may exist in solvated, for
exanpl e hydrated, as well as unsolvated fornms. It wll
further be understood that the present invention
enconpasses al ). such _solvated forns of the conpounds

In a fugther gphediment, Wi eMoRdt he scope of the invention are

al so salts of the conpounds of fornula I. Generally,
15 pharmaceutical ly acceptable salts of conpounds of

In a filfiher BHBS@EMend, WVigW,. i on are obtai ned using standard

procedures well known in the art, for exanple, by
reacting a sufficiently basic conpound, for exanple

Ina aa aIk%I.anin Wth a suitable acid, for exanple, HC,

f prabadipgnl L 1s 5 thanesul fonig acid to afford a
saRf with a physiE?ggically acc&tabl e anion. It is
possi bl e t ke a corregpoNdi ng al kali netal
such, as. sodLE pot\assi.um__3 Iithjun} or an 20

kad/i ne’ earth (such as ciu) salt by
&ing a conpou ﬁdof the presdni invention having a
suktably acidic pRoton, such asR carboxylic acid or a
phenol, with one equivalent of an alkali netal or

2

al kaline earth nmegpél fydroxide g6 al koxi de (such as

the et hoxi de or oxi de), or Nsuitably basi c
35@ic am ne-(guch\as chol inejo glumine) in an
quedNs ;medi f ol Nowed by? 6hal purification

ﬁﬁiques. Addi ally, quat ry 25 ammoni um salts

y>be prepared br®t he addition Rf al kyl ati ng agents,

for exanple, to neutral amnes. In one enbodi nent of

t he,spresent invention,_d he conpound of forrmula | may
nverted to mfceutically acceptable salt or

te thereof, uharly, an acid addition salt

3 2007/ 067367 11 as a

chl ori de, hydrob de, phosphate, acetate,

e, citrate,

met hanesul phonat e or p-tol uenesul phonate. The genera

terns used in the definition of fornmula | have the

Anot}fle?‘leh%%ﬂ&n%%ﬁ%éceuﬁcal composition comprising as active ingredient a

therapeutically effective amount of the compound according to formula I, in association with

one or more pharmaceutically acceptable diluents, excipients and/or inert carriers.

Other embodiments, as described in more detail below, relate to a compound according to
formula I for use in therapy, in treatment of mGluRS5 mediated disorders, in the manufacture

of a medicament for the treatment of mGIluRS mediated disorders.

Still other embodiments relate to a method of treatment of mGluRS5 mediated disorders,
comprising administering to a mammal a therapeutically effective amount of the compound

according according to formula 1.
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Hal ogen as used herein is selected fromchlorine,
fluorine, bromne or iodine. Cl1-C3 alkyl is a straight
woeoobnaosehed al kyl group, having from1l to 3 ceCbhUS007/067367
atons, for exanple nethyl, ethyl, n-propyl or
i sopropyl. 10 C1-C3 al koxy is an al koxy group having |
to 3 carbon atons, for exanmpl e net hoxy, ethoxy,
i sopropoxy or n-propoxy. Cl-C3 hal oal koxy is an al koxy
group having I to 3 carbon atons, for exanple nethoxy,
15 ethoxy or n-propoxy wherein at |east one of the
carbon atons is substituted by a halogen atom Al
chem cal names were generated using a software known

s Aut oNom accessed through [SIS draw. 20 In fo
In anq%e_a Epedinentrdlerp és Iﬁpé@eﬁ g HlerongJQr e R ks
1Bfs EhAtd; tin2 ARG i ai | ]
e e A oy B PR s of the
compourtdaccardingrtt fanaila bhar maceuti cal conpositions
conprising a conmpound of formula I, or a
phar maceutically acceptable salt or solvate thereof,

The chfipSRERIOGE BHel ekl hberRioRRAS BRER W tHeAlplyYingdheRil A Bbethe treatment
carrier or excipient. The pharmaceutically acceptable

of newgalogical; psyshiatiice paint wrel saswpingestnal [disgedess. Sol id form
preparati ons WD 2007/130820 PCT/ US2007/ 067367 12
i nclude, but are not limted to, powders, tablets,

Tt willchl o8 ridBt sl nbRof skidlia Wheest thapedi@irsconasudinds of the present

_ suppositories. A solid carrier can be one o nore .

invengoibeey gsiskin sphvated, foagxamels hydwptedsaggivell asynsolvaied fomps, § will
5 t Lphil i [ j

furthf B Soof ot e phAGH ot LM Sn S URRGBELMIUBORRNS of the

comp6@idsio€foraaila Rl so be an encapsul ating material. In
powders, the carrier is a finely divided solid, which
isina mxture with the finely divided conmpound of

Withih e {B¥EDE theMveRfiod e 2R6lshNEoCREBBMRInds b fdrARlLL Senerally,
the active conponent is 10 mxed with the carrier

pharmiwevitinglly hecepeblswabs 9f Gimpiiungs pf thp ereserddnventign pregihained using
stand%rgg]%?cré:tg{m%g %veﬁ IT((I:’IIOW%CI)I’I aec.'ag‘t(,e gori eg](a;ttngl%, g)b %gtiﬁ]gsﬁéi%nﬂy basic
compound, for example an alkyl amine with a suitable acid, for example, HCI, acetic acid or
a methanesulfonic acid to afford a salt with a physiologically acceptable anion. It is also
possible to make a corresponding alkali metal (such as sodium, potassium, or lithium) or an
alkaline earth metal (such as a calcium) salt by treating a compound of the present invention
having a suitably acidic proton, such as a carboxylic acid or a phenol, with one equivalent of
an alkali metal or alkaline earth metal hydroxide or alkoxide (such as the ethoxide or
methoxide), or a suitably basic organic amine (such as choline or meglumine} in an aqueous
medium, followed by conventional purification techniques. Additionally, quaternary
ammonium salts can be prepared by the addition of alkylating agents, for example, to neutral

amines.

Tn one embodiment of the present invention, the compound of formula I may be converted to

a pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt such
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For preparing suppository conpositions, a lownelting
wax such as a mxture of fatty acid glycerides and
waeomoasdsmi ter is first nelted and the active ipgr/esioentcr3c?
is dispersed therein by, is for exanple, stirring. The
nol t en honbgeneous mi xture is then poured into
conveni ent sized noulds and allowed to cool and
solidify. Suitable carriers include, but are not
limted to, magnesi um carbonate, nagnesi um stearate,
talc, l|actose, sugar, pectin, dextrin, starch,
tragacanth, nethyl cellul ose, sodium 20 carboxynet hyl
as a hgd@rbthlbode hydrobeomtie,iphgsphate, actgoduinatate malcte tartrate, citrate,
i ke.. The tern1conE ition is also intended to include
methapglhonatg s Prtghierss Eﬁ??@naé%t i ve conmponent with
encapsul ating material as a carrier providing a
capsule in which the active conponent (with or

wi t hout other carrjers) s suyrqunded a carrier
The gaeraerms s 8 daustieh af fosmul s fhe 10beied Hdanies

cachets are included. Tablets, powders, cachets, and

capsul es can be used as solid dosage forns suitable
HalogeRhs Qe heralfl 19 deledtcddidn® BhloMf2, ZR0rind, 36@RThe or iodine.

CT/ US2007/ 067367 13 Liquid form conpositions include
sol utions, suspensions, and enul sions. For exanple,
sterile water or pro ene glyc ol ut i

Cr-Cr it PSRBT Ty BOT POUNG Yol bl Gk @Bhsor
Sui le r m nistration. Liquid
exmng%ﬁ%%gﬂtﬁ% énggﬁﬁgﬁggebg formulated in solution in
aqueous pol yet hyl ene gl ycol solution. 5 Aqueous
solutions for oral adm nistration can be preggr%g b h
C1-Chlksol iv ian glkoke geapihasing ddAPaEn FMHAPTET<aame 1 P%‘% ethoxy,
) sui tabl e colorants, flavoring agents, stabilizers, and
1SOPIeREXY IE HiMBPHgent s as desired. Aqueous suspensions for
oral use can be nade by dispersing the finely divided
active conmponent in water together with a viscous
CI-C;{THdlﬁzﬂ%(@ly ils :aﬁ lﬁll@Sy gaiugﬂminga tg ﬁmaﬁ:emihaeccl)rgsj rf@rl exraéml lqygethoxy,
met hyl cel | ul ose, sodi um car boxynet . ce 0 n
cthorpireLproBeSPUNE G PSS O A 0 AT @R By e Hfbeen
formul ation art. Exenplary conpositions intended for
aloMygr 5] yse nay contain one or nore coloring, sweetening
flavoring and/or preservative agents. 15 Dependi ng on
the node of adm nistration, the pharmaceutica

All chefRabidmeamwane kéneraicd usies § saftwaralkoown 8 OGN a¢eaied through

by wei ght) to about 99%w, or from about 0.10%w to
ISISgopy, of a

In formula I above, X may be present in any of the two possible orientations.

Pharmaceutical Composition

The compounds of the present invention may be formulated into conventional pharmaceutical
compositions comprising a compound of formula I, or a pharmaceutically acceptable salt or
solvate thereof, in association with a pharmaceutically acceptable carrier or excipient. The

pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
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conpound of the invention, all percentages by weight
bei ng based on the total weight of the conposition.
wWQ@00oA18d8er apeut i cal ly effective anmount for thep@r/EsS100TE57367
of the present invention can be determ ned by one of
ordinary skill in the art using known criteria
i ncludi ng the age, weight gand response of the
i ndi vidual patient, and interpreted within the context
of the disease which is being treated or which is
bei ng prevented. 25 Medical use The conpounds
according to the present invention are useful in the
includerRatret liefited andiokidenstabkss dspatibtt ghntics eaistkes oayhets, and
actjvation of md uR5 and for inhibiting neurona
suppoyiiige caused WO 2007/ 130820 PCT/ US2007/ 067367 14 by
excitatory activation of nd uR5. The conpounds may be
used to produce an inhibitory effect of ndQuR5 in
A solifeamiet 8an benaleudinnge selrstantes wBidupay alseheiRs ddewyt, dlagoring

L T ORI M

solid cHMS cah bilsb He X REC8HatifiBatchal. corpounds of the
I nvention are well suited for the treatnent of

nm3d uR5- nedi at ed di sorders such as acute and chronic

neur o] ogi cal. a sychi ' [ ' ture with the finely divided
tn pot Fb RGP AQTl] Qo cor e i HEL xture ity o fpely divide
compBdbAhSRIERTIGH, of Bie RbiGvd dwigRhbmnl teblatspthe holi compywndst is

of formula |, as defined hereinbefore, ,for,@glse in " d
mixed wish dpycarricrthavingyemhuqesssaryghindiag PEPCEERPbEGS cdiroportions an

forpula |, a f erei nbefore, for use in
Cmnpﬁgggﬁﬂgﬁ§hm%§m%3?ha§$ﬁgdiated di sorders. 15 The
invention relates to conpounds of formula I, as

defined hereinbefore, for use {n treatnent _of 4
For pAipatied HPPOS 08y SORBESIUH) 1 IO VHBYIEN Y MBS P i pf fauty aci

1 cedlgrrsee{}ltdi c%cof@'[t{& NSOt Sl SRRAIRe actvAWhAEdioRi i€ dispéreddatherein by,
BT e 0s1 s, Hunt 1 ngton' s Chorea, nmigraine, epilepsy, .= . 4
for exad}le ephitngnThe mottephessgarousamiiterys theg pewed Hitp gpivenient size

opht ha) nol ogi cal di sor.ders such as retinopathies,
moulg @B’e&d‘)@’edrﬂé??(ﬁ@ﬁgﬁﬁlilég’,' gl aucona, auditory
neur opat hi ¢ di sorders such as tinnitus, chenotherapy

20 i nduced neuropat hi es, post-herpetic neural gia and cearatc
Suitablei ogerivrnaiclude b e ot lintled teyiagnes B safRpnAtey Magesyy} gearalc,

,.autism ntal .re at | chi s dARm
wk%é%“ﬁ@§“§§ﬂﬁggﬁﬁ%mh. ée#%%éﬁgggﬁﬁ?E%Q?ggﬂgghcbnpounds
carb@{yn‘femﬂu&lﬁ]lése, Rv-geftingadhxabaoe bufter, andstheildret r eat ment

0

The term composition is also intended to include the formulation of the active component
with encapsulating material as a carrier providing a capsule in which the active component
(with or without other carriers) is surrounded by a carrier which is thus in association with it.

Similarly, cachets are included.

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

administration.
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pain related to mgraine, inflammtory pain,
neur opat hi ¢ pai n di sorders such as diabetic 25
wmewrogpmedhi es, arthritis and rheumati od di seasBST/UBDNG/067367

back pain, post-operative pain and pain associated

wi th various conditions including cancer, angina,

renal or billiary colic, nmgnstruation, mgraine and

gout. WD 2007/130820 PCT/ US2007/067367 15 The

invention relates to conpounds of formula | as defined

her ei nbefore, for use in treatnment of stroke, head

trauma, anoxic and ischemc injuries, hypoglycem a, i
Liquid freh vaseitibas indlugle aslationsamubpeymiidmspayl. cnsuldihes. i ppeample, sterile

invention relates alsp to_ the use

of a conpound of
water o pHSE Arapylese ghrophedutiqhs P& St by %le?‘}’r‘“ﬁ%’é‘aﬁﬁﬁ glf%lélt ure
ok: o8 NRA L8inlsiaas e Adui@ CoFsifbrisicat plsb be
w%Pm@g8%%§§@b%§§?§%%§9%}soraérs andmga &?E%rder listed
formwdred i sonvndémagutione polyethykche giyavletution. rel ates to the
use of a conpound according to formula I in 10 the
treatment of gastrointestinal disorders. Another
Aque?ﬁg’s%ﬂ%tﬁg orYraltddgihiBiy Al @R be phephRd Hyalidsbbringstbe aétia
ormula I conpound for the manufacture of & d
comporelit trawatet aidbaddingwubiablesalosamty, Klaneriiecpwipbilizers, an
. . esophageal hingter re ' Lhe Lk RRWYRAdpersing the
thickegyn s E\Géllégf o ATPERVE rSiP%p gﬁﬁééso%ggﬁai ggees ophgg_eal persiie
finelyf &llded acth R cohlpondi ih faad nEiether egtiragiisabs onjcriabsuch as natural
treatment of asthma, for treatnent of larﬁﬁﬁlt%% Oﬁg§
synthetie gomsesing, methuh goliplawasesivm GRrOPRUN N GUHERE 25
failure to thriv idol BRLIBRDN ft. EXdnhlalglc@mpositions
S“SPeé'a%I ageﬁ?%@%‘%’%&( ﬁ'ﬁéﬁ ng%agg&béra the tr eat nent ol?‘ _
intenfidN ek bR ke S pemsinant BDordcmetieg, sertiorlnesrvopng pRET
present invention relates to the use of a conpound of
presdreptiyglagents. 20 for treatment of overactive bl adder or
urinary incontinence. The wording "TLESR', transient

| over esophageal sphincter relaxations, is herein, . .. co.
Depdidgneotht modaof adrdamstation tthe pharpgeeutiaheon thB\Xﬁyi include

R H_, Penaginj, R | ack 1b%uwl@F0vew, of a
ot PN BE WESBBRGEAT Sao S e E%P‘@m&h s
4 R9Y 2l 88 cerftihes 69 Ivchdd bein§ bakvel dliaig weight of the
Com@%\dlogiﬁgiﬁg terg?ngdg?iﬁged gs fluid fromthe stonmach
compéditigh.abl e to pass into the esophagus, since the

mechani cal barrier is tenmporarily lost at such tines.
WO 2007/ 130820 PCT/ US2007/ 067367 16

A therapeutically effective amount for the practice of the present invention can be determined
by one of ordinary skill in the art using known criteria including the age, weight and response
of the individual patient, and interpreted within the context of the disease which is being

treated or which is being prevented.

Medical use

‘The compounds according to the present invention are useful in the treatment of conditions

associated with excitatory activation of mGluRS and for inhibiting neuronal damage caused
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The wordi ng "GERD', gastro-esophageal reflux disease,
is herein defined in accordance wth van Heerwarden,
woke0718so0t A JP. M 2000; Diagnosis of refl ux PCBHES®E7/067367

Bailliere's din. Gastroenterol. 14, pp. 759-774. 5
The conpounds of formula | above are useful for the
treatnment or prevention of j@gbesity or overweight,
(e.g., pronotion of weight |oss and mai nt enance of
wei ght | oss), prevention or reversal of weight gain
(e.g., rebound, nedication-induced or subsequent to
cessation of snoking), for nodul ation of appetite

by ex@tatsro hc@@ltiigﬁ lto}? mCiaRb .Sﬂldﬁoﬁqrodﬁdméﬁb@useﬁitm gedead arnmhibitory
anorexja, bulima and conpul sive) and cravings (for

cffect gf pyEuRp gpmpEEnaly iRdwEne MaRy appetizing to
macronutrients or non-essential food itens). The
i nvention al so provides a nethod of treatnent of

The Gré&ipRaGhR ratporsdnsloding nsGlaRd asnlyighlyi cxpredead ih ithst eedtral and

. .abqve, in a patient sufferi from or at. .risk of
peripHgaT ot GHEP Bt R S TSt ALAPRTE] et S Baps of the

invenfl?éﬂ gl% %ei%ﬁlit@(ﬁ fqahd N@atﬁgﬁlﬂftm@lgﬂg-rﬁ&ﬂﬁl@&' AtoRfers WERYE &ute and
, S

her ei nbef ore defined. The dose required for

chrontcheutdiegiegl@nd peycbiatiie diverdeisygastrpissastingldisprdegs, and chronic and
Ear%h%y%ar di sorder will necessarily be varied

acute QAR MY on the host treated, the route of
adm nistration and the severity of the illness being
treated. 20 In the context of the_ present :

The imysatipt redaied ioromprandsef fompyla b ap lefingddergiphefpreefpr use in therapy.
i ncludes prevention or prophylaxis, unless there are
specific indications to the contrary. The terns

The inddago@gdatts © coapdui dseifaments I,caldefittedstivoeihbefbie, for use in treatment
construed accordingly. 25 In this specification,

of mGiyRagreditied dgodeer wi se, the term "ant agoni st" and
"inhibitor" shall nmean a conpound that by any neans,
partly or conpletely, blocks the transducti on pathway

The ihemtion gelbtos tohmnprooddseef formdh LasdeSpohkasciphelprse [4rjvgg Hhtreatment

R

1 Rk QR ferdHi L FRABAS oA S CRREQ! magrhing] dpilepMDschizophrenia,
amy g%%??lSéSZO PCT/ US2007/ 067367 17 One enbodi ment  of.

deprassion,pnatstn eeitaverieiyorphtsalaokusinsl diseidsrs sYeh & EHRPRALHES: diabetic
. of fornmula | and. an i e ' iR N YL aESME
e O T S
indudetl @ 8idpatBies Shosi-harpeidufid pia@nd tidgendsalamelikilgia,ablepaice.s
conmbi nation”, A "fix conbination”. is . ;
dependency, Fragile X, autism, mental retardation, schizophrenia and Down’s Syndrome.

The invention relates to compounds of formula I, as defined above, for use in treatment of
pain related to migraine, inflammatory pain, neuropathic pain disorders such as diabetic
neuropathies, arthritis and rheumatiod diseases, low back pain, post-operative pain and pain
associated with various conditions including cancer, angina, renal or billiary colic,

menstruation, migraine and gout.
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5 defined as a conbination wherein the (i) at |east
one acid secretion inhibiting agent; and (ii) at
wo eastizspe conmpound of formula | are present iPCDOR2007/067367
unit. A "kit of parts conbination"” is defined as a
conmbi nation wherein the (i) at |east one acid
secretion inhibiting agent;lsand (ii) at |east one
conmpound of formula | are present in nore than one
unit. The conponents of the "kit of parts
conbi nation" may be adm ni stered sinultaneously,
sequentially or separately. 10 The nolar ratio of the
The ingenttbrsetuestid Odjmpdjlhldb iof forgrubgienstdefined Ineeiaberpryfigt veé in treatment
fornmula | used Q o th i nventi.on
of strokghend HgRMaFANOX{GAN: e S TR YPRRIYPFIYE 4aF ALl digeases
dqﬁ@ %,or from 1: 20 to 20:1 or fron11.10 to 10: 1. The
drugs may be administered separately in the sane
ratlo Exanpl es of acid secretion inhibiting agents

are H2 bl.ocki S ch as ci Ldin
The piit o teden ARTodas precit rpoBiafnd RHiobr Pes died,s
hereinbefoRY, it ﬁieﬁﬂiﬂﬁ%aﬂ%l& sph f-deﬂ%lam@ﬁmt Hedrahas oﬁiﬂﬂluHS}roup 1
omeprazol e, esoneprazole, |ansoprazole, pantoprazole,
receptprbegiatedalisordars ﬁ@‘F avedisaderdisiadedeveuch as
| em noprazole. Non- Medical use 20 In addition to
their use in therapeutic nedicine, the conpounds of

One ch®oAtMent b tha$nwatibn Adatsaiottbe urnd akypdipatiebaebrdingto formula I in

conmpounds, are useful as pharnacol ogical tools in the
ﬂwtﬁ@QV@ﬁ@ﬁﬁ%ﬁ@ﬁﬁﬁﬂnﬁgﬁﬁﬁégﬁd|satlon of invitro and in

vivo test systens for the evaluation of the effects of
inhibitors of mMduR related activity in | aboratory
AnotlRPkmbbdineucs the imvahtion whiys, to tahisk bf o forgSilarberveymind et the

manugfgglﬁffmgtgf nglﬁ@}&g{gt&f)l? 1{3}1&)& ¥ efatlgﬁ%lél i Olg‘dggf\/‘/gftg%%p pﬂmcger
relaxa%gll_é YS240 ye&ﬁ?eﬁﬁgf GREBDARRUREPredeRRA o @hstiddsopbtgs Fdflux, for the

I'nvéntion provi des processes for preparing conpounds
treatredit ra‘gurgmtlan Ifor oratmenttod asihmlayfw seamenhellapmgiiiy o Sgatment of

t t
e 4Bt 5. B FRUART R ST, SO bone
dlseagec(m@)"dnﬂﬁb%éQﬁehﬁﬁﬁdn@ﬁf Rhcssehdppopas@ds). it is to be

under'stood that, where appropriate, suitable
protecting groups wi || be added to, and subsequently

Anotl?eﬁ gy ﬂgirq%er ?8;{ tﬁ)% ?esm?/t‘f’}ﬁt H8n E%Qtlgé ANhS udnek 4 r!btnggfo‘ﬁﬁg bftRhula ]

e readi 'y understood by one
for r&dmbhied ovefctiviebladder of ubiagairicontiyatdiesi s. Convent i ona
procedures for using such protecting groups as well
as exanpl es of suitable protecting groups are

The vgoerﬁﬁlrgi‘%%’SRﬁ’P{rm%@mv%m chdbhaf¥aPERfhdiMelaxations, is herein defined in
accordance with Mitral, R.K., Holloway, R.H., Penagini, R., Blackshaw, L.A., Dent, J., 1995,
Transient lower esophageal sphincter relaxation. Gastroenterology 109, pp. 601-610.

The wording “reflux” is herein defined as fluid from the siomach being able to pass into the

esophagus, since the mechanical barrier is temporarily lost at such times.
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10 G oups in Oganic Synthesis", TW Geen, P.GM
Wits, WIley-Interscience, New York, (1999). It is
w@b®a/1508200e under stood that a transfornmati on OPCHUS100U@7367

or substituent into another group or substituent by
chem cal mani pul ati on can be conducted on any
internmedi ate or final prodgct on the synthetic path
toward the final product, in which the possible type
of transformation is limted only by inherent
inconpatibility of other functionalities carried by
15 the nolecule at that stage to the conditions or

The woRRQENGERBHPEasiredsophapdu raftuxrifeasarix heoein dSliioddl in accordance with

b £ Cipiliti nd . y
s Heer o o STRet e o5 A S P e s o
Gastr(‘?e\hgérgﬁtﬂ#,gp&ft7§9-§’ﬁjﬁn a suitable order, wll be readily

unde

rsto to the one skilled in the art of organic

synthesis. Exanples of transformations are given
bel ow,, a [

The compSiaphiarrule PLS HELSHENTE B o’“g‘“rdﬁ“%g L tpﬂeg,e%egncgg ety or

nerl

overwgil'gﬂﬂ RS g2 BrdhotRMRTiidi g M6sS 2h@ maMibrtiicd Bweight loss), prevention or
€ FARsT 57 frat | ons ar e exenplified. References and .
reversdbsioweipliti gairs(ea, rebeunds medicetitsl- mdugedyns FBPSTARIS Fscogsation of

given in "Conprehensive i C [ .
smolclg). 4 TR GHAT e alD B e s pdpROTRIERlE Breafe,
anoreMECHUTIARh a5 8618 pulkine) andlISG) gs (fiRefregse rbascoaaldohol, any appetizing

descriptions of other suitable reactions are described
macrdntrieais yaorEsntigkfganitemskheri stry, for exanpl e,

"Advanced Organic Chem stry", March, 4th ed. MG aw

Hll (1992) 25 or, "Organic Synthesis", Smth, MG aw
The iffchtion 4146 BbvidcF aahuheLiefirdaone of infGloBbinmdiaséd disorders and any

internedi ates and final. products include.for..examl e
disordst fisieq b venth 4 BY RSB ERECE™ O AT YorabFy BT R ol
compf’xlg%slrﬂ i's\%ﬁng 'tcg{rh@ pafi&f aY StddtlveS@iduanet dédnipdunaioff eormahdl, as

-1 qui solid-liquid extraction, which wll
hereifitefore ddfihed. under st ood by the one skilled in the art.

The definitions of substituents and groups are as in
fornmula | except where defined differently. WO

The @YOHGhREBER tRGHelpeAR drPhcibilve déudibe diarartioubo mhisorder will
tenperature” and "anbient tenperature” S@Bal. . mrean, h
necessmilgds votibdduicsding opdks hoskircated. s oniepl Fminsralion pd ghe

and ﬁ%& Tttge. tgrreg,ge'ér ef  ux" shall nean, unless
severdfy 1o M 1UReSS PEPB YR ref erence to an enpl oyed sol vent
a tenperature at or above the boiling point of naned
solvent, 5 Abbreviations _.atm S re ..aq.  Ague
In the context of the present specification, the termAt'ggraB{f]'ean% &I mdntH Rl des
prevention or prophylaxis, unless there are specific indications to the contrary. The terms

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

Tn this specification, unless stated otherwise, the term “antagonist” and “inhibitor” shall mean
a compound that by any means, partly or completely, blocks the fransduction pathway

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.
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BI NAP 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl 10

Boc tert-butoxycarbonyl CDI N, N -Carbonyldiimdazole
w7300 cycl ohexyl carbodiinm de DCM Di chl or BorEUSANB067367

DBU Di aza(1, 3)bicycl o[ 5. 4. Q undecane 15 DEA

N, N-Di i sopropyl ethylanmine D BAL-H

Di i sobutyl al um ni um hydri dg7 DI C

N, N - Di i sopropyl carbodiin de DMAP

mg rgst h%/LIAf alm;c nopéri dine DMF Di net hyl f or mam de 20

nmet hyl sul f oxi de DPPF Di phenyl ph '
BN byl aatate BDG p yl phosphi nof err ocene

N-[ 3- (di met hyl ami no) propyl | - N - et hyl carbodi i m de
hydrochl oride EDC | -Eth

Ethyl -3 .-
Onee . pﬁ@i%p tﬁpﬂbeﬁpxgdwgntlegﬂ%%mm%é}g)% aétogtyound of formula I and
an aciﬁ'gg%rgﬁtf ngihgﬁjﬁt[iﬁgj%é@ﬁ? fﬁ\Eg:gMiE;rrgiggﬁ’aﬁ&ordﬁﬁde B¢ BaBmion kY be
presergéfls_ }atfﬁxenmlbhmtihlyr aapcd kijeiphriy@migogtion3os Six combination” is
deﬁnq@w%%%%%g gﬁﬁ"%;eélg ee(gﬁg%gt(osh)e at‘l%ts'g‘cr;reﬁgﬁ ﬁﬁlﬂﬁ{iﬂé agelﬁlgahd (i)

at 1ea§o(1§%&% biddazabmhuly | hreNbrdbe inNne it r 41k by bartsarimbrimation” is
exaf | uor ophosphate 5 HPLC Hi gh performance l.i qui

definehusanmidymationyvherdin ther (b af dasl Qi asidsseIsyaR 1 iting! age%ts and (ii)
at least one compound of formula I are present in more than one unit. The components of the
“kit of parts combination” may be administered simultaneously, sequentially or separately.
The molar ratio of the acid secretion inhibiting agent to the compound of formula I used
according to the invention in within the range of from 1:100 to 100:1, such as from 1:50 to
50:1 ot from 1:20 to 20:1 or from 1:10 to 10:1. The two drugs may be administered
separately in the same ratio. Examples of acid secretion inhibiting agents are H2 blocking
agents, such as cimetidine, ranitidine; as well as proton pump inhibitors such as
pyridinylmethylsulfinyl benzimidazoles such as omeprazole, esomeprazole, lansoprazole,

pantoprazole, rabeprazole or related substances such as leminoprazole.

Non- Medical use

In addition to their use in therapeutic medicine, the compounds of formula I, as well as salts
and hydrates of such compounds, are useful as pharmacological tools in the development and
standardisation of i vitro and in vivo test systems for the evaluation of the effects of
ihibitors of mGluR related activity in laboratory animals such as cats, dogs, rabbits,

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

Methods of Preparation
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LCMS HPLC mass spec MCPBA m Chl orbenzoic acid MeCN
Acetonitrile 1o MOH Methanol mn Mnutes M
wo consisbene M MCI Met hyl nagnesi um chl or i dePCiViES2007/067367

Met hyl 15 n-BuLi 1-Butyllithium NaOAc Sodi um acetate

NMR Nucl ear magnetic resonance NWVP N- Met hyl

pyrrolidinone nBuLi 1-ButyB lithium 20 on. Over night

RT, rt, r.t. Roomtenperature TEA Triethylam ne THE

Tetrahydrof urane nBu normal Butyl 25 OVs Mesyl ate or

nmet hane sul fonate ester OIs Tosyl ate, tol uene

sul fonate or 4-nethyl benzene sul fonate ester MIBE
Anothbedspydt of tl’&l’prénehyilnvattfmﬁrprcﬁﬁlﬂbsmtoctemn ifomprefdrimgeohrpo nmdsenf

PTS Pyri dj I | f
formulpd, p%gﬁg I&)r ef%lf 3 ?q%é%e n%ﬁé@ﬁ%f the compounds in the
memm?gﬁlg§%g§ghggﬁggyhmg$_stOH p- Tol uenesul fonic acid SPE

se extraction (usually containing silica ge
for mni-chromatography) sat. Saturated 5

Throughout the following description of such processes it is to be understood that, where
appropriate, suitable protecting groups will be added to, and subsequently removed from, the
various reactants and intermediates in a manner that will be readily understood by one skilled
in the art of organic synthesis. Conventional procedures for using such protecting groups as
well as examples of suitable protecting groups are described, for example, in “Protective
Groups in Organic Synthesis”, T.W. Green, P.G.M. Wuts, Wiley-Interscience, New York,
(1999). Tt is also to be understood that a transformation of a group or substituent into another
group or substituent by chemical manipulation can be conducted on any intermediate or final
product on the synthetic path toward the final product, in which the possible type of
transformation is limited only by inherent incompatibility of other functionalities 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 carrying 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 limited only to the generic groups
or substituents for which the transformations are exemplified. References and descriptions on
other suitable transformations are given in “Comprehensive Organic Transformations — A
Guide to Functional Group Preparations” R. C. Larock, VHC Publishers, Inc, (1989).
References and descriptions of other suitable reactions are described in textbooks of organic
chemistry, for example, “Advanced Organic Chemistry”, March, 4th ed. McGraw Hill (1992)
or, “Organic Synthesis”, Smith, McGraw Hill, (1994). Techniques for purification of
intermediates and final products include for example, straight and reversed phase
chromatography on column or rotating plate, recrystallisation, distillation and liquid-liquid or
solid-liquid extraction, which will be readily understood by the one skilled in the art. The

definitions of substituents and groups are as in formula I except where defined differently.
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Preparation of Internedi ates The internedi ates
provided in synthetic paths given bel ow, are useful
wo eoo7fisosedher preparati on of conmpounds of for nPEEU$2007/067367
O her starting materials are either comercially
avai l able or can io0 be prepared via nmethods descri bed
inthe literature. The syntigeti c pat hways descri bed
bel ow are non-limting exanpl es of preparations that
can be used. One of skill in the art would understand
ot her pat hways m ght be used. Synthesis of |soxazol es
Y MMOY HOHO Ml NNHN O GNDBAL-Hp HC OG
The teﬂ@@)nﬁ tehﬂperdthre” bhdl “aﬁ‘nbiemYerﬁllerdﬁure”Hﬁhl-l QeaX i udhddsk othefkic:
GV VI I\Efl\f;l\/bo,N GOG VI vill 15
Spemf@éh%wpflwraéﬁ%‘égléfan éfntila VI wherein Y is as
The te f“!ré}ﬁ&”' ﬂ?lf Bﬁﬁyluﬁlegs&m rvfi:?e é"ﬂe?t@(.‘lj ih f&]aﬁc %ﬁ%ﬁﬁ% A solvent a
| soxazo Commerci al l'y avalla errvdtives
tempem‘turﬁ:(at ondbavé I:hwﬁmelnr@ poine 0f$1aimedld01@¢nt8 20 SO S, NR
(Ris either R3 or R7 as defined in fornula I) and
N& (Qis a protecting group WO 2007/ 130820
AbbrePefibhS2007/ 067367 22 orthogonal to Gl) may undergo
N-protection to yield conpounds of formula I'll wherein
atm G s Atmgspberecting group such as Boc or Fnoc using
nmet hOdﬁqﬁAe'-?lul known in the art. The acid

aq.

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
Boc tert-butoxycarbonyl

CDI N,N’-Carbonyldiimidazole

DCC N,N-Dicyclohexylcarbodiimide

DCM Dichloromethane

DBU Diaza(1,3)bicyclo[5.4.0lundecane

DEA N,N-Diisopropyl ethylamine

DIBAL-H  Diisebutylaluminium hydride

DIC N,N’-Diisopropylcarbodiimide

DMAP N,N-Dimethyl-4-aminopyridine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

DPPF Diphenylphosphinoferrocene

EA Ethyl acetate

EDCI N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride
EDC 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
EtO Diethylether

EtOAc Ethyl acetate

EtOH Ethanol

Etl Iodoethane

Et Ethyl

Fmoc 9-fluorenylmethyloxycarbonyl
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noi ety in conpounds of formula Il may be transforned
into an al kyl ester of fornmula IV, such as for
wezanpsm2d he met hyl or ethyl ester, which nmay Per/us2007/067367

transforned to al dehydes of 5 fornmula VI using a mld
reduci ng agent such as DIBAL-H in a solvent such as
toluene at low tenperatureg for exanple -78 C. Hi gher
tenperatures or stronger reducing agents nay result
in formation of the primary al cohols of formula V,
either exclusively or as a mxture wth the al dehydes
of formula VI. O her functional groups such as the

h pri marpouddsgohol in conpounds of fornula V, the
nitrile in conmpounds of forrmula VIl and Weinreb am de

HetAr10 npi Betragfylconpounds of formula VIl may be
transfQr ' : des of formula VI utilizing

HOBtpr oce ur}ggﬂ%)lgtr%g@?}sl%g} in the art. Additionally, acids

HBTWf f or @y(Banidtrizmy-1bd)-NQOd,aF-tetel metityburonium hexaflodrophosphate
formul g, Vi nmet hods, known in the art, for exanple

HPLG,y coﬁlﬂgrgffg%nﬁ‘?cegﬂglda%?ﬂnﬁ%gﬁaﬁ@’ primary am de

LAH fol I ovneghiby Aehysiati@fd o the nitrile. Al dehydes of
formula VI may be cohverted to oximes of formula | X by

LCMS r eat nBRE.Cwinask sg&s hydr oxyl ami ne, in a solvent such as

ridine,.at a te rature between 0 C to room

MCP nper’ﬁfq}lgl?beg@ﬁ%%gz | soxazol es of formula X nay be

MeCN2r epar gekibyitegBl ori nation of oxines of fornula I X
using a reagent such as N- chl orosuccini m de (NCS),

MeOH ol | owdgthgypoll | 3- di pol ar cycl oaddition with the

min gppr opﬂiaﬁgg y R substituted acetyl enes, wherein R may
e an aryl,” substituted aryl or a masking group (eg.

Mel al kyl ®idemedasy (Steven, R V. et al. J. Am Chem 20
Soc. 1986, 108, ,1039%‘;@ The isoxazole internediate X

MeMgGln sublsBiyliasgnssiye cllepfet ected to give X by

Me Standaggdqmpthods. Y 1 NHZOH HCI H D 11.NC5, DWF J
OHC N N1 I1NR | NG 2. R 0-NG" HO N G Et3N,

n-BulCH2d 21-WuttidhinXI Sc  hene 2 25 | soxazol es of formul a
X whergin Ris a masking group may be prepared in this

NaOAﬁannerg%ﬁﬂfnaﬁﬁétenaski ng group transformed into the

NMR desi r efuBeamithelY r&hRgse coupl i ng reactions. For WO
2007/ 130820 PCT/ US2007/ 067367

NMP N-Methyl pyrrolidinone

nBuLi 1-Butyl lithium

o.n. Over night

RT, rt, 1.t Room temperature

TEA Triethylamine

THF Tetrahydrofurane

nBu normal Butyl

OMs Mesylate or methane sulfonate ester
OTs Tosylate, toluene sulfonate or 4-methylbenzene sulfonate ester
MTBE Methyl, tertbutyl ether

PCC Pyridinium chlorochromate

PPTS Pyridinium p-toluenesulfonate

TBAF Tetrabutylammonium fluoride



23 exanple, the use of trial kyl stannyl acetyl enes woul d
result in a trialkylstannyl isoxazole which nmay
waoinabensgps20 eact i ons such as for exanple Stille PgPES2007/067367
cross coupling to introduce aryl substituents by
coupling to an appropiate aryl halide. 5 Synthesis of
[1,2,41- Oxadi azoles 1-1~'@lcl Y o Et3N, THE RYN\Y

RyN - HO 44N11-0 NJ INO N OG2. NOHGE HIII RNH
2 X11 X111 3. DWF, 135 C Schene 3 10 Carboxylic acids
of formula Il may be used in the preparation of the

corresponding 3-R substituted [1, 2, 4] oxadi azol es of
pTsOH or nul;aTkﬂubné:smlfamt:iavﬂti on of the acid noiety, addition

of a bIe R- sybst i drox e to forman
SPE ester,S ﬁ‘tﬁ?tl%‘}/{ﬂ t‘iOB IiuBg ?%851 g%;grd@ggg matography)
X, etrahedron Lett., 2001, 42, 1495-98,
sat. Tetrah%%g’g%EELett., 2001, 42, 1441-43, and Bioorg.
Med. Chem Lett. 1999, 9, 1869-74]. The acid may be
activated as the is m xed anhydri de using an al kyl
chl orof ormate such as isobutyl chloroformate, in the
Prepapgﬁ&@@pﬁlte,q{,e(ﬁaggse such as triethylamne in a
sui tabl e solvent such as THE Alternatively, other well
known net hods of activating the acid may be enpl oyed,

The 1n|rtfg'§5§ | ngjﬁ%‘ﬂdgd &éﬁ%ﬁ&l@h@% %{ bél%ﬁ%‘ﬁk&hf*’%k AfHifdr preparation

of con&%ﬁ@ybf fo'ﬁﬁularleIﬁﬁ@%te@fmgﬂratehahgimmﬁles umhnﬁs:lel-lmtvadable or can
P, in suitable solvents such

o e TS selverts e e B OO T Rhet o
are nofei olcmféllzjllgt Isuc @Xf %@Pﬁgﬁm&%gf? fe laé(edh Qﬁ{e' cﬁgkillrlnahe art would

ne or , under mi crowave

understﬁlﬁcadﬂha;tpanlﬁwgrs rb1gh‘ehmhsegir.l ng catal ysts such as TBAF.
R-substituted hydroxyam di nes are available from
nitriles by addition of hydroxylam ne hydrochl oride
| 1 L cgghce of a base such as NaOH, NaHCO. 3 or

Synﬂhglf S,O%to generate the free hydroxyl am ne, in a

solywent such as ethanol or nethanol or l'i ke, at 25
t rerr atures bet welen oomterrper ajaes 100 T. WO
130820 PCH Q /06

' 1BAL H
cho
H- cn

Y
' J j L )
\ HO Ox1dat|0n OHGC r\l]1
G
/ Vi

Y Y
)
L)
NCT TN MeO N
G' o G

Vil Vil

Scheme 1

Aldehydes of formula VI wherein Y is as defined in formula I may be used in the preparation
of isoxazoles. Commercially available acid derivatives of formula H wherein Y is bond C, 8,

20 SO, SOz, N-R (R is either R? or R7 as defined in formula I} and N-G? (G%s a protecting group
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24 Synthesis of Tetrazoles Y NNY RNY NCGNNIi
~ Nz NNHH1GWVII XIVSOHArmA "~ XVIIl Bi(OAc)Z
W@Re0BN3G820 / OH Ar Ar XV XVI XVI1 5 Schene 4pd\i/Us8100B8667367
of formula VII may be used in the preparation of the
corresponding tetrazoles of fornula XVIII by
treatment with an azide, sagh as NaN3, LiN3,
trial kylyltinazide or trinethylsilylazide,
preferrably with a catal yst such as dibutyltin oxide
or ZnBr2, in solvents io such as DVF, water or tol uene
at a tenperature of 50 to 200 C by conventi onal
orthogbedlttb () may uniegoNapetectioath aeld enmpSewis pf fa@mpla Bhavherein G is

2001, 7945-7950: J. . .
a protgiige Ersneioh SoA0c O usIE PotRas He ke O ar Thekid
moietfll“nt e?@{ohh&g SlotRlih FAThBSHORMRINRARA ikt RA RIS Uedtét dfffermula IV,

ure using a variety of coupling fpartners.
&

such aStnmexamgke thé nfebyirot ethyvster, wikich siap bR tiagsfarmes tp|aldghydgs of

formu%?%é g((yﬁ{ﬂ\eﬁg(?%}%g%%%lgp%g& %g PE?%?&E;%] ’eingl:‘)sroﬁjr%iélgsﬁﬁ iag ﬁ)llQJne at low
tempe e SP &4t I8 79 dONHiFhes Arbserdireh Of stdrgedétiticipyhgdutsd hay

I {-Ar noiety], or the corresponding triarylbismth .
result ifi fceatorest thaptimanhacdiolcrdprmylp Virsitetrypyre uggela.rg, Eaf e

. t.s nediated Lt .
i GEEIARSTES! AR5, LR BEL| B 3 fdgiagigiond v
comp@ffiid of Ttubhedhenithiktih comPOnds 27 SatnRINBIL anvi Whinkdr asmide

~acids, stochionetri t f. 20 Cu
oy by o e Bt e CE AT Al
I h OX il ‘ :
i g B e B et ST ey ¢
conveR@B b Sitritk oPi{rhiu)a ¥Hnpomettisds knestn iaéh@@r(f»@\t9¥1rﬁ¥e by

Pd( 0 | U
convarsitn PG GbE SIS By e PIpRRd Bk BN ¢ it
A]de}}%dé% é@ﬁhﬁﬁmg} OPESREHERI LSS Rforrand IXthydemtatre with

, such as BINAP or DPPF, are used in sqlvents
C 1o room

hydroxgiimins it a Bol@ntisuglt asgpyridine, at a temperature ctween
temperature, scheme 2. Isoxazoles of formula X may be prepared by chlorination of oximes
of formula TX using a reagent such as N-chlorosuccinimide (NCS), followed by 1,3-dipolar
cycloaddition with the appropriately R-substituted acetylenes, wherein R may be an aryl,
substituted ary] or a masking group (eg. alkyl stannane) (Steven, R. V. etal. J Am. Chem.

Soc. 1986, 108, 1039). The isoxazole intermediate X can subsequently be deprotected to give

X1 by standard methods.
Y Y Y Y
/[ j NH,OHHC 1.NCS, DMF j j
oHC”NT T 7y N — T R N R 77 N
G' N G 2 R—= o-N G 0-N
HO Et,N, CH,Cl,
Vi iX X X Se
heme 2

Isoxazoles of formula X wherein R is a masking group may be prepared in this manner and

the masking group transformed into the desired R group by cross-coupling reactions. For
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WO 2007/ 130820 PCT/ US2007/ 067367 25 tenperature of 50
to 100 C. Wth triarylbisnmuth diacetates, catalytic
wa@pmonsms2of cupric acetate nmay be enpl oyed i np¢1®S2007/067367

presence of N, N, N ,N -tetranethyl guanidine in a

suitable solvent such as THE with heating at a

tenperature of 40 - 60 C. Ipgdoniumsalts of fornula

XVl may be obtained from for exanple, the respective

boronic acids by treatnent with 5 hyperval ent iodine

substituted aromatics, such as

hydr oxyl (t osyl oxy) i odobenzene or Phl (QAc) 2 x 2Tf CH,
examplé) the adel ainatybaneylavetlbres wdabd feSdeinfetrmidybdmoy] ketdzole

2000, 5393-5396] Tri aryl bi di acet at es..may .be
whichiSpispAIABEEOT PRt s GRS O 400l San Roduce ary

substi [UMoTM N [ I P slwent such as refluxin
{H-i_éﬁ_tg gl@eétﬁe tﬂ’lﬂaﬁj pébﬁg&l gne, which is then )

OXi gl zed to the diacetate using an oxidi zi ng agent

suc s.sodi u rborate in acetic 10 acid [ Synth.
SYﬂtheﬂﬁﬁﬁﬁazébgé?Hjﬁ‘E%QS 75]. WO 2007/ 130820 LS

PCT/ US2007/ 067367 26 Synthesis of Ami no-Triazoles R~

RR RRL/ 1Y YYX Y2 XOR X~RNR2XRNNN
=~ Ng NR a HNHI\/ENI\/EI\/EZ XIX XX XXI Formul a |

)S({:/hlelme 5d5x rot ected anmnes of formula X, X II,
an | X ma be subj ec t
IY] ELN. THF)/ ;,./—i; 0 a seguen}/(,

,OH

l

1] NH2 Xl Xl
3. DMF, 135°C
Scheme 3

Carboxylic acids of formula ITI may be used in the preparation of the corresponding 3-R
substituted [1,2,4]oxadiazoles of formula XII by activation of the acid moiety, addition of a
suitable R-substituted hydroxyamidine to form an ester, followed by cyclization to the
oxadiazole XIIT. [See Tetrahedron Lett., 2001, 42, 1495-98, Tetrahedron Lett., 2001, 42,
1441-43, and Bioorg. Med. Chem. Lett. 1999, 9, 1869-74]. The acid may be activated as the
mixed anhydride using an alkyl chloroformate such as isobutyl chloroformate, in the presence
of a base such as triethylamine in a suitable solvent such as THF. Alternatively, other well
known methods of activating the acid may be employed, including in sifu activation of the
acid using a reagent such as EDCI, DCC, DIC or HBTU, with or without the presence of co-
reagents such as HOBt or DMAP, in suitable solvents such as DMF, DCM, THE, or MeCN at
a temperature from -20 to 100 °C. The cyclization may be accomplished by heating in a
solvent such as pyridine or DMF, under microwave irradiation or by employing catalysts
such as TBAF. R-substituted hydroxyamidines are available from nitriles by addition of
hydroxylamine hydrochloride in the presence of a base such as NaOH, NaHCO; or Na;COs,
to generate the free hydroxylamine, in a solvent such as ethanol or methanol or the like, at

temperatures between room temperature and 100 °C.
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of thiourea formation, nethylation and triazole
formation to deliver conpounds of fornmula | wherein
wo be7R082nd/ or R2 are sel ected as defined in feeTUE®01/067367
Thi oureas of formula XX are available fromwell
est abl i shed net hods using for exanple an
i sot hi ocyanate R4ASCN i o ( MgMICS shown in Scheme 5), or
1, 1 -thiocarbonyl-diimdazole in the presence of
RNH2, in a solvent such as nethanol, ethanol and the
like, at a tenperature between roomtenperature and
100 C, and are typically carried out at 60 C
Al kyl ation of the thiourea intenediates can be
performed using an al kyl ati ng agent such as
SynthegigphEeardes shown in Schene 5) or iodoethane, in a
sol vent such as DMF, acetone, CH2Cl2, at room
tenperature or elevated 15 tenperatures to give the

1'6Qt hi ourea of ,formdya XXI. When an i odoal kane %
enpll oyed, thei”“roduct) my be isol ated ag e J
NG roiodide salt [ Synt h. Conmun. ~ 1998 N

u
1-746]. Co u&d’g of formula XXI may redct wWith an
a%yl hydrazi ne or Wi th hydrazine foll O\AIed by an
gAYyl ating agent yp@ form an_internedi at € whi e¥llhay be
cyclized to the 3-am not r,iogzol'gs\of f OBifba | by
heating at 0 to 150 G“infa sui atll e sol *rent such as
pyridine or DMF. 20 Exanpl®s he invention wll now
be illustrated by the folywow ngywn-IinmXVling exanpl es.
WD 2007/ 130820 PCT/ US2007/ 067367 27 GCeneral nethods
All starting materials aBehammndrercially avail abl e or
earlier described in the literature. The 'H and "C NWR
spectra were recorded either on Bruker 300, Bruker
Nitril {4504 VYRragbe uSedifQhe FREGLAGTBH BE SopppORling Guatoles of
300, 400 and 400 MHz for NMR respectively, .using
formulaVE VEH hyhiecatraentdvith ansastidee Achgis GivaYs, Esff@ﬁﬂ%’éﬁ%@,ﬂqﬂrw
. terat.ed chl orof I : IAMES.E ;
wimei G FaRuE PP e L AR s LRFRD o MRS i solvens
such dsivtielvh@r se@lence anglteifjerdniro ef 58 pd 204G M by ofnvieh@onal heating or

signal s as appearing in the recordin s:..sin o
microsave ireslintionSeoh Ord: Che AP 79% 77%15[)?1; ﬁé‘g.’ Claf_m.%ﬁ{) ,t7eot*§ff-7989
0”‘2%%@%‘? pjg%t)ruglg)mt}?al ytical inline liquid

ography 'separations followed by nmass spectra
N2-argRitio b aabstituted etmedes i boen mpUdedinsht Bivatarsrisingd vgiety of

of an Alliance 2795 (LC singl e adr opoal
PR R G TR SR TEET N
prepafddi i YoPLERt 1IOBRIORN dcRR of FAHTEE 16 t86l B(OT13 moicty], or the

positive and/’or negative ion node. The ion spray )
correspohtiag éodeminnh Salis\w! dergnula XVIT [with the I'-Ar moiety], or the corresponding
triarylbismuth diacetates [with the Bi(OAc),Ar; moiety], as arylating agents mediated by
transition metals [See Tetrahedron Lett. 2002, 6221-6223; Tetrahedron Lett. 1998, 2941-
2944; Tetrahedron Lett. 1999, 2747-2748]. With boronic acids, stochiometric amounts of
Cu(I)acetate and pyridine are used in solvenis such as dichloromethane, DMF, dioxane or
THF at a temperature of room temperature to 100 °C. With iodonium salts, catalytic amounts
of Pd(IT)-compounds, such as Pd(OAc), or a Pd(0) complex such as Pd(dba); or, together with
catalytic amounts of Cu(Il)-carboxylates, such as Cu(I)-phenylcyclopropylcarboxylate, and

bidentate ligands, such as BINAP or DPPF, are used in solvents such as f-BuOH at a



the mass spectroneter was scanned fromniz 100-700 at

a scan time of 0.8 s. To the colum, is X-Terra M5,
wMal0ensns2C8, 2.1 x 50 mm 3.5 nm was applied BCT/US®aT/067367

gradient from5 %to 100 % acetonitrile inl0 MV

amoni um acetate (ag.), or in 0.1 % TFA (ag.).

Preparative reversed phase ,ghr omat ography was run on a

G | son autopreparative HPLC with a di ode array

detector using an XTerra M5 C8, 19 x 300mm 7 nmm as

colum. Purification by a chromatotron was perforned

on rotating silica gel / gypsum (Merck, 60 PF- 20 254

tempeYitile oE30 ¢ Woo Sl Phat t@l)ar}@lﬁ@hﬁﬁﬁ dAcRsSessERAY B ambiills of cupric
coating layer of 1, 2, nm usi ng a C Research

acetalg g@abe@mpénmdom ﬂ@mresemq tffu I‘éa%NoN Hrtapreduiaasiding i auiiable

solven 3110 bsyT Ifliﬁ/l%ﬂ he&p@o@tt?ﬁh%%% E)Pp%()ﬁlf éodr &r%l dfadohﬁﬁgs%.’lt?ﬁ?formula

XVI nfﬁy}nlseh@lﬁmzned fr&mh erexalﬁpkéﬁthmréﬁpemhe&mﬁamt hoids ipr ochtmemgvith
continyous irradjation at 2450 Mz E Per sonal Chem stry

hyperygient ipfiae subs I@MWWUCSQ%JCE%%MY@XYE tpsylexy)isdoRenzghen 1

P OB AR b ol LSBT o4 0 596,

Triary{tRymBihpkadetitesanaylhprdpared fromaryl rnagresitmibromides byith/pismuth

i eleg S g SR B e B T i i
then oRidiSd B khd dihOat8hising Qﬁ’ﬂkiﬂ RhtidRh QY 86 dhhe erbok A€ in acetic
reaction m xture was wth ethyl acetate. The

acid [Syrghrﬁl@nmluaylé}ﬁ’fimﬁ’iﬁ%bﬁhed vvlth water (6 times) and
brine, dried over anhydrous Na2SO4, filtered and 5
concentrated to give the title product (5.4 g, 99 9.
1H NVR (300 MHz, CDC13): 6 (ppm 4.82 (m 1H), 3.99
(m 1H), 3.75 (s, 3H), 2.95 (m 1H, 2.21 (m 1H),
2.45 (m 14H) In a simlar nmanner the foll ow ng
conpounds were synthesized: (R -Pyrrolidine-1,2- 99%
di carboxylic acid 1-tert-butyl N ester 2-nmethyl ester
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1.2 O, '"HNW (300 MHz, CDC13): S 4.20-4.2

(m 1H), 3.73-3.74 (m 3H), 3.423- S.ggp?)m 2H) , °
wQ@23A82¢ (m 1H), 1.86-1.99 (m 3H), 1.42-1.BG1/U82007/067367

9H) Pi peridine-1,2-dicarboxylic 98 % p-_ acid

1-tert-butyl ester 2- 5.2 g N nethyl ester 1;3 0

Colorless oil "H NWR (3086gMHz, CDC13): S (ppm 4.82

(m 1H), 3.99 (m 1H), 3,75 (s, 3H), 2.95 (m 1 H),

221 (m 1 H,.2 .45 (m 14H 10 WO 2007/130820
PCT/ US2007/ 067367 29 Exanple 2.1: R -2-Form|- i

grldl_l_neilh-carblox lic acid tert-butyl ester Or HN O
S To the title conpound of Exanple 1.1 (5.
Synthesinpf Amine-girisgles (50 nt) at - 78 C vas adc(jed419'5 %/lz' '
DIBAL in toluene (33.8 nL, 50.7 mol) drop-w se over
40 m nutes. Met ha1nol (120 nm) was then added
drop-wi se at -7&C over 10 minutegt The reactio
xture was pyMed to an ice-b where 10 % w=gjtric

acid (500 niL) addeq, and th t Y
or an_additi q/ e s

yak 1 Hour, After résuNti ng m '
@ﬁﬁf\cte ani t X [Hyl acet e 1XTR times), N
2 O i c/layek "was washed w-th=water a br [

R r-ae=dri ef=
over Minhydr ous Na2§€(\ filtered a ncent r at ed t]d’<N—R"
gi vé"'the title pr oduct™Mas a col or Mess 0i | (3.0 g, 64§(

%. 'H NWR (300 MHz,MacDC13): d (ppm M 61 (s, 1H), z
x‘f—kb 601(2]9 (114) 14}4_0)96 (m 1H), 2.91 & 1H), 2.19 (m |
, 1. m isIn asimlar manner the foll ow
((:(FJ{;rpounds wer e synt hesi zed: H o1 O Bnula |
-2- Fornyl - pyrrolidine 4 % .. [
acid tort-butyl Scheme 94 % ( carboxylie

The deprotected amines of formula X1, XIII, XVIII and XIX may be subjected to a sequence
of thiourea formation, methylation and triazole formation to deliver compounds of formula I
wherein the R1 and/or R2 are sclected as defined in formula I. Thioureas of formula XX are
available from well established methods using for example an isothiocyanate R'SCN
(MeNCS shown in Scheme 5), or 1,1-thiocarbonyl-diimidazole in the presence of RNH,, ina
solvent such as methanol, ethanol and the like, at a temperature between room temperature
and 100 °C, and are typically carried out at 60 °C. Alkylation of the thiourea intemediates
can be performed using an alkylating agent such as iodomethane (shown in Scheme 5} or
jodoethane, in a solvent such as DMV, acetone, CH,Cl,, at room temperature or elevated
temperatures to give the isothiourea of formula XXI. When an iodoalkane is employed, the
product may be isolated as the hydroiodide salt [see Synth.Commun. 1998, 28, 741-746].
Compounds of formula XXT may react with an acyl hydrazine or with hydrazine followed by
an acylating agent to form an intermediate which may be cyclized to the 3-aminotriazoles of

formula I by heating at 0 to 150 °C in a suitable solvent such as pyridine or DMF.

Examples

The invention will now be illustrated by the following non-limiting examples.
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20

23

N 2.2 oj'o ester o '"H NW (300 MHz, CDC13):

4.01-4.13 (m 1H), 3.43-3.5% (m 3H), 1.822 1§9gp?2?
Wak)o7/13084d- 1. 46 (m 9H) 2- Fornyl - pi peri di ne- | PET/B52086/067367

H carboxylic acid tert-butyl 4.3 g Nester 223 O0O0

Colorless liquid '"H NWR (300 MHz, CDC13): S (ppm

9.61 (s, 1H, 4.60 (m 1H) 274.96 (m 1H), 2.91 (m

111), 2.19 (m 114), 1.49 (m 14H WD 2007/ 130820
PCT/ US2007/ 067367 30 Exanpl e 3;0

(R) - 2- (Hydroxyi m no- net hyl ) - pi peri di ne-1-carboxylic
acid tel(rjt-?utyl ester ~ HOONOOH To the title
compound of Exanmple 2.1 (3.0 g, 14.1 mmol) in MeCH /
G H20 &30 nmL / 30 mL) in 5 an ice-bath was added Na2CQO3
enexag®thefls 8. 4 mol ) and hydroxyl ani ne hydrochl ori de

All st%r%lng m%ter afsOdc e)mal@a Avaflabid blr LG Qb3 iihe Ufk&@ature.

0N m xture was warned to room tenperature
The 'MRdd §l0 NNHU sfieotra arreagdortiedeitdicr 4n Bokes 300Hr ulr!grdal’}%@p or Varian

+400 %ﬁ&%ﬁ@?&#&%?ﬂw 480 eaf a0('Shx e TRI Ry usine
TMS ? WLk Rl BTV OR signflds@kcRYEE, iR BRMetaRYThNAGIOM as solvent unless

tered and concCentrated to give the title product
otherwise ﬂidwalt@ls 3%11 rtp)ortadl chemical ghlftgareq@ PPmnNiRd¢] totsalip-gnd t%e fine

sphttlgg_yg' t:fl)g sigpa rﬁs Z:lrlﬁg hrs % 16(*c0r<§1 %’ld_b an 8'[4 ? 4%% élr%l%tod.
doubl%fnt thiplet, gl §a9'te€rﬂ1 ddidpletl n a siml ar manner the
ng conpounds wer e synt hesi z

Analy{tiRpl m Jinepfdpishahremafograpay %pa%pﬁyfo}lowﬁ g_lmaa? specira detections,
were recorded on a Waters LCMS consisting of an Alliance 2795 (1.C) and a ZQ single

quadropole mass spectrometer. The mass spectrometer was equipped with an electrospray ion
source operated in a positive and/or negative ion mode. The ion spray voltage was £3 kV and
the mass spectrometer was scanned from m/z 100-700 at a scan time of 0.8 s. To the column,
X-Terra MS, Waters, C8, 2.1 x 50 mm, 3.5 mm, was applied a linear gradient from 5 % to
100 % acetonitrile in10 mM ammonium acetate (aq.), or in 0.1 % TFA (aq.).

Preparative reversed phase chromato graphy was run on a Gilson autopreparative HPLC with
a diode array detector using an XTerra MS C8, 19 x 300mm, 7 mm as column.

Purification by a chromatoiron was performed on rotating silica gel / gypsum (Metck, 60 PF-
254 with calcium sulphate) coated glass sheets, with coating layer of 1, 2, or 4 mm using a
TC Research 7924T chromatotron. Purification of products were also done 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 Mz (Personal Chemisiry AB, Uppsala, Sweden).

Example 1.1: (R)-Piperidine-1,2-dicarboxylie acid 1-tert-butyl ester 2-methyl ester
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32 NNOH carboxylic acid tert-butyl Oo ester X 'H NWR
(300 MHz, CDC13): S (ppm 8.11-8.19 (m 1H), 7.15-7.23
W@ 2007456820 4. 09-4.16 (m 114), 3.41-3.45 (t, 2PQT/US2007/067367

1.84-2.02 (m 4H), 1.45 (m 9H)

2- (Hydroxyi m no-nethyl)- 100 % H pi peri di ne- |
-carboxyllc acid 4.7 3 3 Irgert-butyl ester g O )CH
"H NVR (300 MHz, CDC13): 8 (ppm) 7.40 (broads, 1H),
6.88 (d, 1H), 431(m 1H, 4.10 (m | H, 2.90 (m 1
H, 2.00 (m 1 H, 1.59 (m 14H) 15 WO 2007/ 130820
PCT/ US2007/ 067367 31 Exanple 4.1: tert-Bu 1 (2R)-2-

To (R g&@d@ 12 Qicatitxflic A&l h-tdrtibugi esatem(e ﬂg,d&rzbmmd)ahé)MFl(@
O OH To the title conpound of Exanple 3.1 (3 1% q
mL) wge 7ddaddHCO(1Bre. 888 minpD and Myl €1 el 29dyagiol): Afterstirring at

room Er[ﬁ]gelra {1%30%%8{@%"%9 ?e_;ta(cﬁorg nﬁ’xtuﬂeﬁwﬁls IRl witheBy PR Mehe organic

iTring for our reacti on m xture was
layer Qliab Waslbdwiitthwetehgd tiaegtaad eringdirict emertdobydnogaNaS Qqafibiered and

was washed with water ) and brine, dried over
conceafratpd to giye ettty profyqt {éé’{@dbgﬁr{é concentrated to give

1 t )
g SO ghty a0 N 4398189, 00
221((\1mlHl)|‘QASZmQD4HXm 1H) 2.28 (m 1H), 1.59 (m 14H).
In a simlar manner the foll ow ng conpounds were
syntheS| zed: ci tert-Butyl (2R -2-[(2)- 84% NJ' <<<(

Ina s‘i:m l&rr%r@éfj{hlg)%ll&lﬂg)coﬁlpgu:dﬂ's%r@?ﬁd@ﬂésiz@&r rolidine-I-

f \ (R)-Pyrrolidine-1,2- 99 %
"""" ( O~ dicarboxylic acid 1-tert-butyl
12 j\ \O ester 2-methyl ester
o O

1 (300 MHz, CDCly): & (ppm) 4.20-4.25 (m, 1H), 3.73- 3.74 (m, 3H), 3.46-
HNMR 3.55 (m, 2H), 2.18-2.24 (m, 1H), 1.86-1.99 (m, 3H), 1.42-1.47 (m, 91}
Piperidine-1,2-dicarboxylic 98 %
acid 1-tert-butyl ester 2- 52

N methyl ester
1.3 )\ o} Colorless

© /?< oil

THNMR | (300 MHz, CDCls): 8 (ppm) 4.82 (m, 1), 3.99 (m, 1), 3.75 (s, 31D), 2.95
L (m, 1H), 2.21 (m, 1H), 2.45 (m, 14H)




X "H NVR (300 MHz, CDC13): 6 (ppm 9.11-9.16 (m 1H),
4.51-4.68 (m 1H), 3.47- 3.54 (m 2H), 1.82-2?20 (;?
W@ k)o7/13084R- 1. 48 (m 9H) tert-Butyl 2- 93 Cl1 PCT/US2007/067367
[chl oro(hydroxyim no) 5.1 N nethyl]piperidine- | -
4.3 N, carboxylate 0 0O, off "H NWR (300 WMHz, CDC13):
6 (ppm 8.79 (broad s, 1H)204.31 (m 1H), 3.99 (m
1H), 2.90 (m 1H), 2.28 (m IH, 1.59 (m 14H) The
fol |l owi ng conpounds were synt hesi sed according to the
procedure in Exanple 18 in WO 2005/080386. WD
2007/ 130820 PCT/ US2007/ 067367 32 d
Examph 2.2; ([5=1-FofaayPhipreridthed -cpitRryli adid oxainltyldster
yI'T-prperidine-I 5.1 0 / carboxylic acid tert- NN
butyl ester 0 0O (300 WMHz, CDC13): 5 (ppm 7.75 (m
1H, 7.65 (m IH, 7.41 (m 2H), 114 NWR 5.51 (s br,
H, 6.36 (s, 1H), 4.06 (m 1H), 2.80 (m 1H), 2.36
N HIH), 2.06 (m 1H), 1.58-1.72 (m 4H), 1.52 (s,
4;\9 N (R)-2-[5-(3-Cyano- 78 % phenyl)-isoxazol - 3-
o ~ylq-pyrrolidine- | 5.2 N carboxylic acid tert- ON

’/Qgp butyl ester x

5 To the title compound of Example 1.1 (5.4 g, 22.1 mmol) in toluene (50 ml.) at 78 °C was
added 1.5 M DIBAL in toluene (33.8 mL, 50.7 mmol) drop-wise over 40 minutes. Methanol
(120 mL) was then added drop-wise at ~78 °C over 10 minutes. The reaction mixture was
moved to an ice-bath where 10 % wt citric acid (500 mL) was added and then mixture was
stirred for an additional 1 hour. After the resulting mixture was extracted with ethyl acetate

10 (2 times), the organic layer was washed with water and brine, dried over anhydrous Na;SOq,
filtered and concentrated to give the title product as a colorless il (3.0 g, 64 %).
'"H NMR (300 MHz, CDCL): 8 (ppm) 9.61 (s, 1), 4.60 (m, 1H), 4.96 (m, 1H), 2.91 (m, 1H),
2.19 (m, 11), 1.49 (m, 14H)

s In a similar manner the following compounds were synthesized:

O H (R)-2-Formyl-pyrrolidine-1- | 94 %
N \( carboxylic acid tert-butyl
22 )\ Q ester

[HNMR | (300 Mz, CDCLy): & (ppm) 4.01-4.13 (m, 1H), 3.43-3.55 (m, 3H), 1.82-
1.99 (m, 4H), 1.41-1.46 (m, 91)

2-Formyi-piperidine-1- 95 %
(Njw/H zz{?fxyhc acid tert-butyl 43¢
2.3
0)\0 0 Colorless
pe liquid

THNMR | (300 MHz, CDCL): & (ppm) 9.61 (s, 1H), 4.60 (m, 1H), 4.96 (m, 111), 2.91
(m, 1H), 2.19 (m, 1H), 1,49 (m, 141)
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(300 MHz, CDC13): 8 (ppm) 7.97-8.04 (m 2H), 7.59-7.71
(m 2H), 6.50- "HNWR 6.61 (m 1H), 4.97-5.07 (m 1H),
w@204A860 (m 2H), 2.00-2.40 (m 4H), 1. 35-1rdBU§2007/067367
9H) ci 2-[5-(3-Chloro- 70% phenyl)-isoxazol - 3-
yl]-piperidine- I 5.3 o-N N carboxylic acid tert-
0--~ butyl ester 0 (300 MHp CDC13): 8 (ppm 7.75 (m
1H, 7.65 (m 1H), 7.41 (m 21-1), 1H NWR 6.36 (s,
114), 5.51 (s br, 1H), 4.06 (m IH), 2.80 (m 1H)
2.36 (m 11-1), 2.06 (m 1H), 1.58-1.72 (m 4H), 1.52
(s, 91-1) (R -2-[5-(3-Fluoro- 89 %
Exa Y| JR)LA Rixvinine-fefhivl)- ]:ri@i\ﬁ'éflokdrgbﬁﬁiclac@_d tert-butyl ester
carboxylrc acl ert- o utylT éster (500 NVHZ,
CDC13): 8 (ppm) 7.55 - 7.51 (m IH), 7.48 -- 7.38 (m
[iifkb’ 7.16 - 7.08 (m | FT), 6.52 (s, 0.4H, m nor

otaner), 6.40 (s, 0.6H, major 1H NMR rotanmer), 5.11

A AH93 (m 1H), 3.70 - 3.40 (M 2H), 2.44 - 1.82 (m
L aH, 1521 32(m 911) WD 2007/ 130820
o~ BARAIS2007/ 067367 33  (R)-2-(5-m Tol yl - 58 %

//kgpxazol-s-yl) 55 ~a pyrrolidine-1- ,N// --
carboxylic acid tert- butyl 0O ester k 1

To the title compound of Example 2.1 (3.0 g, 14.1 mmol) in MeOH / HyO (30 mL /30 mL) in
an ice-bath was added Na,CO; (895 mg, 8.4 mmol) and hydroxylamine hydrochloride (1.2 g,
16.9 mmol). After stirring for 30 minutes, the reaction mixture was warmed to room
temperature and stirred for an additional 4 hours. The reaction mixture was concentrated to
half volume and then extracted with ethyl acetate (2 times), washed with saturated brine,
dried over anhydrous Na;SOq, filtered and concentrated to give the title product as a colorless
oil (3.1 g, 97 %).

'H NMR (300 MHz, CDCl3): & (ppm) 7.40 (broad s, 1H), 7.40, 6.88 (d, 1H), 4.31 (m, 1H),
4.10 (m, 1H), 2.90 (m, 1H), 2.00 (m, 1H), 1.59 (m, 14H).

In a similar manner the following compounds were synthesized:

O H (R)-2-(Hydroxyimino- 99 %
N G methyl)-pyrrolidine-1-
3.2 Ne carboxylic acid tert-butyl
- 0)\0 OH ester

I NMR | (300 MHz, CDCL;): & (ppm) 8.11-8.19 (m, 1H), 7.15-7.23 (m, 1H), 4.09-4.16
(m, 1), 3.41-3.45 (t, 210), 1.84-2.02 (m, 4H), 1.45 (m, 9H)

2-(Hydroxyimino-methyl)- 100 %
piperidine-1-carboxylic acid 47
j\ | tert-butyl ester B
N
X

g NMR | (300 MHz, CDCly): § (ppm) 7.40 (broad s, 1H), 6.88 (d, 1H), 4.31 (m, 110),
4.10 (m, 111), 2.90 (m, 1H), 2.00 (m, 1H), 1.59 (m, 14H)

H
0 OH




(400 MHz, CDC13: 6 (ppm) 7.55 (m 2H), 7.34 (m | H),

7.23 (m 1H), 6.47 (broad s, 0.4 H mnor rotaner),
w@2®6/146se@ad s, 0.6 H major 'H NVR rotaner), BCDUSINT/067367

0.4H, minor rotaner), 4.97 (m 0.6H major rotaner),

3.65-3.38 (m 2H), 2.41 (s, 3H), 2.38 - 1.91 (m 4H),

1.48 (s, 3.6H, mnor rotamgr), 1.34 (s, 5.4H, nmgjor

rotamer) (R)-2-[5-(2,5- 75 % DOifluoro-phenyl)- N

i soxazol -3-yl] 5.6 F\N O pyrrolidine-1- 0 O

carboxylic acid tert- F k butyl ester (500 Mz,

CDC13): 3 7.61 (m 1H), 7.11 (m 2H), 6.63 (m 11-1),

1(92‘15te1'@-Bu 2{[ehlotéthydiox4 EnihodBehivl| piveridine-1-carboxylate

m 2 1.98 (m 2H), 1.32-1.48 (m
H) (R) 2- [5 (5-Cnl oro 2- 87% N o fluoro-phenyl) 5.7
igoxazol -3-yl]- o pyrrolidine-I- carboxylic acid
tér/t F /V butyl ester (500 MHz, CDCl13): 8 (ppm 7.92

O%MLOI%FD 7.36 (m 1H), 7.14 (m 111), 1H NMR 6. 64

, 5.06 (m 1H), 3.49 (m 2H), 1.83-2.38 (m
, 1.40-1.52 (m 9H) (R)-2-[5-(2- Fluor05 68%
met hyl - phenyl N i soxazol

To thpite gwmn@tn@tqf)ﬂxampéﬁ Dhtbbeyli-é Hﬁ%@lg iy @MF (3ﬁ iyt 3§30 °C was
added Riflorosuceinimide (2.0 g, 15.1 mmol) in 3 portions. After stirring for 1 hour, the

reaction mixture was diluted with ethyl acetate and then the organic layer was washed with
water (3 times) and brine, dried over anhydrous Na; SOy, filtered and concentrated to give the
title product (3.1 g, 85 %).

'H NMR (300 MHz, CDCl3): 8 (ppm) 8.79 (broad s, 111), 4.31 (m, 1H), 3.99 (m, 1H), 2.90
(m, 11), 2.28 (m, 1H), 1.59 (m, 14H).

In a similar manner the following compounds were synthesized:

/\_j o tert-Butyl (2R)-2-[(Z)- 84 % |
v chloro(lydroxyimino)-
4.2 )\ N-oH methyl|pyrrolidine-1-

/|O< carboxylate

' NMR (300 MHz, CDCLy): 6 (ppm) 9.11-9.16 (m, 111), 4.51-4.68 (m, 1H), 3.47-
3.54 (m, 2F), 1.82-2.20 (m, 4H), 1.42-1.48 (m, 9H)

tert-Butyl 2- 93 %
[chloro(hydroxyimino)
Ci M 51g
N methyl]piperidine-1-
4.3 )\ N| carboxylate
0~ "0 , "OH Y

I NMR (300 MHz, CDCL): & (ppm) 8.79 (broad s, 111), 431 (m, 1H), 3.99 (m,
1H), 2.90 (m, 1H), 2.28 (m, 1H), 1.59 (m, 141)

The following compounds were synthesised according to the procedure in Example 18 in WO

2005/080386.



(500 MHz, CDC13): 3 (ppm 7.71 (m 1H, 7.17 (m 1H),

7.03 (m IH, 1IHNW6.57 (m 11-1), 5.03 (m 1H),
w@2@0/1608p0 2H), 1.90-2.39 (m 7H), 1.32-1.50 (PqCT/88H00%MB7367

2007/ 130820 PCT/ US2007/067367 34 The foll owi ng

conmpounds were synt hesi sed according to the procedure

in Exanple 23 in WO 2005/ 380386. Cl

(R -2-[5-(3-Chloro- 93 % phenyl)-isoxazol-3-yl]- 661

piperidine ONN (300 MHz, CDC13): 6 (ppm 8.03 (s,

1H), 7.75 (m 1H), 7.64 (m 1H, 'HNWR 7,40 (m 2H),

6.60 (s, 1H), 3.93 (d of d, 1H), 3.18 (m 1H), 2.82 (t

of d, {14y, 1I,53-1.93 (m 6H) (RY2-[5-(3-Chloro- |50%
3-((R-B-Pyrrolidin-2- 100 % | pHenyS9x3z2b1-H-yl ) - 6.2
benzonitflil¢ / N-QNH'H NVRL3RO4MEz,- CDCIB): 6
(ppm 8| 027 (s JHK, 7. 97 (dd, c8dae. 1H),

517.58 (t| 1H),0&/ 6254, 1H), 4 ﬁ%’;’s’%g?‘td,tg‘fl-l ,
3.04-3. 15 (m 21e3, 2.20-2.3D A‘l’m H, 1.85-1.94 (m
3H) 3-((R)-5-Pyrrolidin-2- 97|% 6-3 N 1
yl -tetrazol - 2-yl) benzonitr|le H (300 WMHz, DO 3):
6 (ppm |8.47 (t, 1H), 8.43 (dd, 1H) 7 78 (dd

\

1H) ;
1H NVR 1(30B Nz, CHC)4S @), 7516, 11D, 265 SnpbH), i 11m, 2H),
"H MR- 3. 25 50173 ba HIT), 3Q0; 117),4204 (m, 121) 2.82 (h211), 2BE((m, 1H),
2H), 1. 96:0%- R4 10m) 1.8 .72-(n3413h 108 6spdiényl ) - 5- 98 %

N (R)-2-[5-(3-Cyano- 78 %
\ phenyl)-isoxazol-3-
yl]-pyrrolidine-1-
5.2 7N carboxylic acid tert-
O-N OA\ /oK butyl ester

(300 Mz, CDCL): 8 (ppm) 7.97-8.04 (m, 2H), 7.59-7.71 (m, 2H), 6.50-
'HNMR 6.61 (m, 1H), 4.97-5.07 (m, 1H), 3.44-3.61 (m, 2H), 2.00-2.40 (m, 4H),
1.35-1.49 (m, 9H)

o 2-15-(3-Chloro- 70 %
phenyl)-isoxazol-3-
y1]-piperidine-1-
carboxylic acid tert-
o:( butyl ester

(300 MIz, CDCl3): 8 (ppm) 7.75 (m, 1H), 7.65 (m, 111), 7.41 (m, 2H),
'H NMR 6.36 (s, 111), 5.51 (s br, 1H), 4.06 (m, 1H), 2.80 (m, 111), 2.36 (m, 1F),
2.06 (m, 1H), 1.58-1.72 (m, 4H), 1.52 (s, 9H)
(R)-2-[5-(3-Fluoro-
phenyl)-isoxazol-3-
yl]-pyrrolidine-1-
carboxylic acid tert-
butyl ester

89 %

(500 MIiz, CDCl3): & (ppm) 7.55 — 7.51 (m, 1H), 7.48 - 7.38 (m, 2H),
7.16 — 7.08 (m, 1H), 6.52 (s, 0.4k, minor rotamer), 6.40 (s, 0.6H, major
'H NMR rotamer), 5.11 — 4.93 (m, 1H), 3.70 — 3.40 (M, 2H), 2.44 - 1.82 (m, 411),

1.52 - 1.32 (m, 91D




6.4 ci

R (3BTONM(4§)-pyrrlgl)i di6ni2-?1/jl-82lil-5t((ag(rjazol e NENH
, CDC13): pp : , IH), 8.02
w@ odo7/1ddsrg 7.46-7.51 (m  2H), 4.65 (t, 1H) gDPQ]]./USZOHﬁO67367
(m 2H), 3.11-3.16 (m 1H), 2.33-2.35 (m  1H)
2.14-2.19 (m 1H), 1.97-2.03 (m 2H d ’
2-[5-(3-Chloro- 88 % phenyj3)-isoxazol -3-yl]- 6.5
piperidine ONN'HNW (300 MHz, CDC13): 6 (pbn)
8.03 (s, 1H), 7.75 (m 1H), 7.64 (m 1H), 7.40 (m
2H), 6.60 (s, 1 H), 3.93 (d of d, 1 H, 3.18 (m 114)
2.82 (t of d. 1H)., 1.53-1.93 (m 6H) WD 2007/ 130820
PCT/ US2007/ 067367 5- (3 FI bge2-phanyolyt-3- 91 6.6
N (R .pyrrolidin-2 yI- F i soxazgk&ol-Bly@R (500 Mﬁ{
5._5;:3)(:13):7 i(ppg) 55 >-:;7 51 ( yr;(l;ﬁdlne7147 - 7.89 (m
(m 1H) . Qflﬁcrg(mp') 1H6N ‘&, yh%wﬂ'ldtéﬂém L64(r3n9 1
M, 3.13 -%707 (m , SE“z‘(m 1H] 2.0I
é-liu?ZgRSH) S(R) Py dln- -yl - 93% 6,7 Q\N N
(broad : mﬁ} rm) 7’2‘§§m 1),
- 7.22 (4, t ‘?a ) |
HNMR, 3. (5‘43 T er Iﬁ}ner,
(broad ¢ 36§|_§ Simg H E@ g@ 4HT,d %E‘% 3% inor
93 % rotamer) 1.34 (s H major rotame
(R)-2-[5-(2,5- ]
Difluoro-phenyl)- 5%
3.6 isoxazol-3-yl]-
pyrrolidine-1-
carboxylic acid tert-
butyl ester
(500 MHz, CDCly):  7.61 (m, 1H), 7.11 (m, 2H), 6.63 (m, 1H), 4.92-5.10
11 NMR (m, 1H), 3.42-3.58 (m, 2H), 2.08-2.36 (m, 2H), 1.98 (m, 2H), 1.32-1.48
(m, 9H)
(R)-2-[5-(5-Chloro-2-
fluoro-phenyl)- 87%
5.7 isoxazol-3-yl]-
pyrrolidine-1-
carboxylic acid tert-
butyl ester
(500 MHz, CDCly): 8 (ppm) 7.92 (m, 1H), 7.36 (m, 1H), 7.14 (m, 11D),
Iy NMR 6.64 (m, 1H), 5.06 (m, 1H), 3.49 (m, 2H), 1.83-2.38 (m, 4ID), 1.40-1.52
(m, 9H)
(R)-2-[3-(2-Fluoro-5-
methyl-phenyl)- 68 %
5.8 isoxazol-3-yl]-
pyrrolidine-1-
carboxylic acid tert-
butyl ester
(500 MHz, CDCI3): & (ppm) 7.71 (m, 1H), 7.17 (m, 1H), 7.03 (m, 1H),
' NMR 6.57 (m, 1H), 5.03 (m, 1H), 3.50 (m, 2H), 1.90-2.39 (m, 7H), 1.32-1.50
{m, 9H)




6.7 N5-mtolyl-isoxazole ~ INf o (400 MHz, CDC13):

8 (ppm 7.58 (broad s, 1H), 7.55 (d, 1H), 7.32 (t, 1H
wobm7h3ddrg 7.22 (d, | H), 6.49 (s, 111), 4. 34 $¢cdyusi007/067367

H, 3.16 (m | H, 3.04 (m 1H), 2.40 (s, 3H), 2.23

(m 1H), 2.12 (broad s, 1H), 1.91 (m 3H).

5-(2,5-Difluoro- 87 % phemy )-3-(R) 6.8 ?\ F

pyrrolidin-2-yl1 el isoxazole F 1H NWMR (500 M1 z,

CDC13): 6 (ppm 7.61 (m 1H), 7.11 (m 2H), 6.63 (m

1H), 4.92-5.10 (m 1H), 3.42-3.58 (m 2H), 2.08-2.36

(m 2H), 1.98 (m 2H), 1.32-1.48 (m 911) WO

| oro-2-fl uoro-

87 %

The f%@?éﬁ%ﬁ@&ﬁﬁ&nﬁ%e@ﬂ&%éi@&iﬁ’(ﬁ@rdiﬁ’g&o the procedure in Example 23 in WO

2005/p843861 i di n- 2- yI

1N i soxazol e

phenyl)-3-(R) Cl 6~9 H
F 1H NVR (500 Mz,

o n'al Hall
CoC 1)

7.19 (

6.79 (

2,25-2. 14
6199 9 ph

i soxazo| e

T 6 87 (M) 7-34 ((l AL dhibl- (T [ 335
a0 0 SR
~( .10 H py?PHI4HS n-2-yi - 1IN

F {5 " cDC13)} 6 (ppm) 7.63 (m 111),
111), .03 (m 114),| 1HNWR 6.81 (m || H),

4797 (

H NMR

(300 We1Z, TEL LS (0 8.03-(R4H)M.75 Uhy 1), ¥64-(n2 188,
7.40 (m, 211), 6.60 (s, 1H), 3.93 (d of d, 1H), 3.18 (m, 1H), 2.82 (tof d,
110), 1.53-1.93 (m, 6H)

3-((R)-3-Pyrrolidin-2-
yl-isoxazol-5-yl)-
benzonitrile

100 %

N
W

o-N H

(300 MHz, CDCl3): 8 (ppm) 8.02 (s, 1H), 7.97 (dd, 1H), 7.69 (dd, 1H),
7.58 (t, 1H), 6.62 (s, 1H), 4.34-4.39 (t, 1H), 3.04-3.15 (m, 2F1), 2.20-2.30
(m, 2H), 1.85-1.94 (m, 3H)

3-((R)-5-Pyrrolidin-2- | 97 %
yl-tetrazol-2-yl)-

benzonitrile

=

N///©\N’N\>"(j
N
H

(300 Mz, CDCL): 8 (ppm) 8.47 (1, 1H), 8.43 (dd, 1H), 7.78 (dd, 1H),
7.13 (t, 1H), 4.66 (q, 1H), 3.23-3.25 (m, 111), 3.12-3.21 (m, 1H), 2.20-
2.42 (m, 2H), 2.12-2.19 (m, 2IT), 1.96-2.04 (m, 2H)

/CL 2-(3-Chloro-phenyl)-5- | 98 %
cl NNt )

(R)-pyrrolidin-2-yl-
N

2H-tetrazole
N=N N

(300 MHz, CDCL3): 6 (ppm) 8.15 (dd, 1H), 8.02 (dt, 1H), 7.46-7.51 (m,
2H), 4.65 (1, 1H), 3.21-3.26 (m, 2H), 3.11-3.16 (m, 111), 2.33-2.35 (m,
1H), 2.14-2.19 (m, 111), 1.97-2.03 (m, 2H)

el 2-[5-(3-Chloro- 88 %

phenyl)-isoxazol-3-yl]-
piperidine
—

/

O-N N

' NMR

(300 Mz, CDCly): 8 (ppm) 8.03 (s, 1H), 7.75 (m, 1H), 7.64 (m, 111),
7.40 (m, 2H), 6.60 (s, 1H), 3.93 (d of d, 1H), 3.18 (m, 1H), 2.82 (t of 4,
1H), 1.53-1.93 (m, 6H)




6H) The foll ow ng conpounds were synthesi sed according
to the procedure in Exanple 73 in WO 2005/080386. Cl

w@ R)0723(826 ( 3- Chl oro- 100% phenyl)-isoxazol - 3-BETUS2007/067367
pi peridine- | -carbothioic acid nethylamde 7.1 NS
--~ NH (300 MHz, CDC13): 6 (ppn) 7.73 (s, 1H), 7.63
(m IH, 7.39 (m 2H), 1H N¥R 6.78 (d, 1H), 6.50 (s,
1H), 5.94 (d, 1H), 4.06 (d, 1H), 3.21 (d, 3H), 3.14
(m 1H), 2.35 (d, 1H), 1.72-1.98 (m 5H) N
(R -2-[5-(3-Cyano- 72% phenyl)-isoxazol- 3 -yl] -
pyrrolidine- | 7.2 carbothioic acid ON SNH
net hyl aii de (300 MHz ~ CDC13) : 5(§$Q§n6 hensith-3- 79984
(dd, 1H}, 7.73 (dd, [1131), 7.6 mhdﬁlm 1H), 6. 70

66 (s, 1H)| 5.66-5. 76(ATN211), 3 gn 3.13
(d, 3H)| "\2.19- 27/ (m 4H) 07/130820
PCT/ US2007/ 06)f36%,-"37 (R) - 2-[ > (3-Cyano- 94% N N
phenyl ) 121% -trazol 5- 73 N | N yI] pyrrolldlne- |l s
car bottiog || hryd \||v \Y%

CDC13) : gi% %D% 8 %g 5’7’54?7 'jqzw 3(:;20;?)
1
‘H§Mﬂ§_3 32_@14 16( 13 3 22 (m, 1H), 2..01
—187(
3-(R)-Pyrrolidin-2-yl- | 93 %
6.7 N 5-m-tolyl-isoxazole
B!
O
; (400 Mz, CDCly): & (ppm) 7.58 (broad s, 1H), 7.55 (d, 1H), 7.32 (1,
HNMR 1H), 7.22 (4, 1H), 6.49 (s, 111), 4.34 (dd, 1H), 3.16 (m, 1H), 3.04 (m,
1H), 2.40 (s, 31), 2.23 (m, 1H), 2.12 (broad s, 1E), 1.91 (m, 3H),
3-(R)-Pyrrolidin-2-yl- 93 %
6.7 N 5-m-tolyl-isoxazole
B
8]
. (400 MHz, CDCl;): 8 (ppm) 7.58 (broad s, 1H), 7.55 (d, 1H), 7.32 ,
H NMR 1H), 7.22 (d, 1H), 6.49 (s, 1H), 4.34 (dd, 1T1), 3.16 (m, 1H), 3.04 (m,
1H), 2.40 (s, 3H), 2.23 (m, 111), 2.12 (broad s, 1H), 1.91 (m, 3H),
5-(2,5-Difluoro- 87 %
phenyl)-3-(R)-

6.8 F N pyrrolidin-2-yl-

/ \N isoxazole
O/
F

. (500 MHz, CDCls): & (ppm) 7.61 (m, 1H), 7.11 (m, 2H), 6.63 (m, 1H),

H NMR 4.92-5.10 (m, 1H), 3.42-3.58 (m, 2H), 2.08-2.36 (m, 2H), 1.98 (m, 2H),

1.32-1.48 (m, 9H)




3H), 2.38-2.45 (m 2H), 2.24-2.26 (m 2H)
(R -2-[2-(3-Chloro- 68 % ci | N'\

w@bengsgs2@H-t et razol -5 74 N_N NJ yl]-pyrrolidi peris2007/067367
carbothioic acid S~ N H nethylam de (300 MHz, CDC13):
8 (ppm 8.13-8.15 (m 2H), 8.02-8.06 (m 1H), 7.47-
"HNWMR 7.51 (m 2H), 5.75-5.89 (m 2H), 3.90 (t, 1H),
3.76 (q, 1H), 3.16 (d, 31-1), 2.19-2.49 (m 4H d
2-[5-(3-Chl oro-phenyl)- 79 % isoxazol-3-yl]-
pi peridine-l-carbothioic 7,5 o N acid nethylamde N
S=4\ NH H NMR ldentical to Exanple 7.1

(R=2-1%-(3-Fluoro- 73 % phehygl-dise@sazahord- - Y8 % 7. 6

W\ pyrtolidine-I- H ~)N carb Egﬂyg@a?)ci d
6.9 et hyl am de (500 ) 13): yl{r Rﬂ?&-Z-yI55 - 7451 (m
T1H) 7.47CON 740 (m\ 2H), 7.16 %OZEO (m 1H), |6.56
S

(s, 1H) 5. ,8bF'oad, 1H), | 5°87Y%, broad, 114),

"H NVR 3. 9A-43.70 (m 2H), 3|11 (d, 3H), 2.44|- 2.33

(m 1H)| 2.30 “F2.11 (m 3H) |WD 2007/ 130820
1yy RCTE, US20090 00T BEEDCRB: § M7 2m( PEHM7A (wh -1H)37.94 (m, 1H), 6.79 (m,
H F‘S&Qazol g%[)ytlb E7r371 ) QM&[}.);S @h, 8D 2.25-2.40 (m, 2H), 1.99 (m, 2H)
5-(2-Fluoro-5-methyl- | 99 %
phenyl)-3-(R)-
6.10 N pyrrolidin-2-yl-
/ \N isoxazole

(500 MHz, CDCI3):  (ppm) 7.63 (m, 1H), 7.19 (m, 1H), 7.03 (m, 1H),
"HNMR 6.81 (m, 1H), 4.97 (m, 1H), 3.57 (m, 2H), 2.52 (m, 1H), 2.15 - 2.38 (m,
6H)

The following compounds were synthesised according to the procedure in Example 73 in WO

2005/080386.

Cl (R)-2-[5-(3-Chloro- 100 %
phenyl)-isoxazol-3-yl]-
piperidine-1-carbothioic
7.1 Y acid methylamide

L2 o-N :{\l
S

NH
/

(300 MHz, CDCls): & (ppm) 7.73 (s, 111), 7.63 (m, 1H), 7 39 (m, 2H),
'"H NMR 6.78 (d, 1H), 6.50 (s, 1H), 5.94 (d, 1H), 4.06 (d, 1H), 3.21 (d, 3H), 3.14
(m, 1H), 2.35 (d, 1H), 1.72-1.98 (m, 5H)

N (R)-2-[5-(3-Cyano- 72 %

N phenyl)-isoxazol-3-yl]-
pyrrolidine-1-

12 7 N carbothioic acid

O-N S)\fIlH methylamide

(300 MHz, CDCls): 8 8.05 (s, 1H), 7.98 (dd, 1H), 7.73 (dd, 1H), 7.62 (1,
'HNMR 1H), 6.70 (s, 1H), 5.66-5.76(m, 211), 3.73-3.81 (m, 2H), 3.13 (d, 3H),
2.19-2.42 (m, 4H)




1 >/---Ncarbothioic acid N S nethylamde o (400
Mz, CDA3): 8 (ppm) 7.56 (m 2H), 7.34 (t, IH), 7.25
w@ 2007436820 1H NVR 6. 49 (s, 1H), 5.79 (broad s, Btd/pSHBOAE7367
(broad s, 1H), 3.88 (m 2H), 3.10 (d, 3H), 2.40 (m
4H), 2.30-2.10 (m 3H) (R)-2-[5-(2,5-Difluoro- 79 %
phenyl)-isoxazol -3 -yl] Nyyrrolidine-I- 778 F ~--N
carbothioic acid o' N5 methylamde F (500 MHz,
CDC13): 8 7.58 (m IH), 7.12 (m 2H), 6.71 (m IH),
5.54 (bs, 1H NMR 1H), 3.85 (m 2H), 3.11 (s, 2.40 (m
1H), 2.13-2.25 (m 3H) (R -2-[5-(5-Chloro-2- 85
fTuoro- phenyty.-1 soxazol N N 31 yR}-2{3+4(3-0lyati-ne- 11 97 20
C -r1 +Nc thjoig.acid "' Wy ETttaoi-sle | F (500
43 Mz, CDCIE): 8 | .87 (m | Lifpyrdlidfe(m 1H | 7.13
I3(m 1| ' H NRYSY68)(d, 1H), |8 2dniBSacidH) . 5. 50 (bs,
IH), 3.80 (m 2H),330 (d, 3}%% mdg.(m 1H), |2.19
(m 3H) | (R -2-[5-(2-Fl uoro-5- 0 neltdﬁyl-phenyl)- NN
+soxazol <3syi 7] '.Sltl%ﬁg{j'ﬁ‘ b IO, DIV (dd, 11), 7.72 (4,
15 RMROL N ?(El% %@.99%@ )5% B5 77 '?m, 1H), 3.46-3.53 (m, 111), 3.15 (d,
3H), 2.38-2.45 (m, 2H), 2.24-2.26 (m, 2IT)
/@ (R)-2-[2-(3-Chloro- 68 %
N phenyl)-2H-tetrazol-5-

¢l i 5’(\,\ yl|-pyrrolidine-1-
7.4 N=p N . . .
— gL, carbothioic acid

}\IH methylamide

(300 MHz, CDCls): & (ppm) 8.13-8.15 (m, 2H), 8.02-8.06 (m, 1H), 7.47-
'H NMR 7.51 (m, 2H), 5.75-5.99 (m, 211), 3.90 (t, 1H), 3.76 (q, 1H), 3.16 (d, 3H),

2.19-2.49 (m, 4H)

Cl 2-|5-(3-Chloro-phenyl)- | 79 %
isoxazol-3-yl}-
piperidine-1-carbothioic

7.5 =) acid methylamide
—_ O-N N
s=(
NH
/
'H NMR Identical to Example 7.1
(R)-2-[5-(3-Fluoro- 73 %
phenyl)-isoxazol-3—y1]-
N pyrrolidine-1-
16 F [\ %N\ carbothioic acid
O/N S methylamide
(500 MHz, CDCl3): 8 (ppm) 7.55 — 7.51 (m, 1H) 7.47 — 7.40 (m, 2H),
7.16 — 7.10 (m, 1H), 6.56 (s, 1H), 5.74 (s, broad, 1H), 5.52 (s, broad, 1H),
'HNMR 3.92 —3.70 (m, 2H), 3.11 (d, 311), 2.44 - 2.33 (m, 1H), 2.30 - 2.11 (m,

3H)




(500 MHz, CDCI3): 6 (ppm) 7.68 (m IH, 7.19 (m | H),

7.05 (m 114), 'HNWR 6.62 (m 1H), 5.43 (bs, 1H),
we289/14d3%0 2H), 3.09 (s, 3H), 2.42 (m 1H), 2p@BBU§BNT/067367

3H), 2.10-2.25 (m 3H WO 2007/130820

PCT/ US2007/ 067367 39 Exanple 8. 1:

(R)-2-15-(3-Chl oro-phenyl ) -3gsoxazol - 3-yl | - N-nret hyl - pi p

eridine-1- carboximdothioic acid nethyl ester 6Y ON

N 54N To the title conpound of Exanple 7.1 (153 nm,

0.47 mmol) in THE (2 nL) at rooms tenperature were

added sodiumtert-butoxide (45 ng, 0.47 nmmol) and

CH31(0.044 ni, 0,70 pmpl). Af{(Ry-2€5im+Tohd the |73 %
reaction mxture for our, thexaeAstylpn m xtune was
77di luted{wi th vvater ol t hen E)E)B;fraﬁ&lﬁg.l\l\ll th ethy
—~acetate NWas JAdg (gc\%ﬂah wat erl and

brine, dri¢d O arnhy OuS\ Na 25 9? det €red ang
concentrat o0 giWe the title Juct as a |light
yel l ow sol i (150 ng, 94 % . io H NVR (300 MHz,
CDC13): ({6 (ppm 8.04 (s, 1H), |8.00 (d, 1H), 7.92 (d

TH), 7. 6Q4dd MHEELEDICL): 8 (Spkn)E56 (m,f8), 75445 100 7.25 64y, 1H),
g 30gR (M 61419%)5 119) 8119 §roa§'§DlH)35Q0 (bivad $,111Y), 3 2836, LH), 3.10 (d,
1. 96 )21307551(813214)1) 1.66 (m 2H. In

a—st-ar ummcu the (R9APCUAISDYRIo- | 79 %

synt hesijzed: N (R)-2-+5 3 Q/a;hhe -ciso?gaz 13 y%

phenyl ) -ji soxazol - 3- N- et h fr ol din -2 N
7_81-carbo><||mdoth|o O N st ac fiﬁ [ ester i |1 (300
=z, CDA1 .05 s, d, 1H| 7.71

(dd, 1-|), 7.%3 (t. 1@31}13’1&61 (s, 1H)|

5.38-5.41 ( 3.60-3. 77 ( ., 3.25(s, 2H),

2,30-2.41 (m 4f1), 2.00-2.10 {(m 314)

(500 M1z, CDCls): & 7.58 (m, 1I1), 7.12 (m, 2H), 6.71 (m, 1H), 5.54 (bs,
'HNMR 1H), 3.85 (m, 2H), 3.11 (s, 3H), 2.40 (m, 1H), 2.13-2.25 (m, 31D)
(R)-2-[5-(5-Chloro-2- | 85%
fluoro-phenyl)-isoxazol-
N 3-yl]-pyrrolidine-1i-

72 ¢l |\ %H carbothioic acid

o N methylamide

1H), 7.13 (m, 1),
(500 Mz, CDCly): 3 (ppm) 7.87 (m, 1H), 7.36 (m,
6.68 (d, 1HD), 5.71 (bs, 1H), 5.50 (bs, 1H), 3.80 (m, 2H), 3.09 (d, 3H), 2.39

'II NMR
1N (m, 111), 2.19 (m, 3H) i
(R)-2-[5-(2-Fluoro-5- 67 %
methyl-phenyl)-
H isoxazol-3-yl]-
110 %N pyrrolidine-1-
S \ | carbothioic acid
methylamide
F
(500 Mz, CDCly): & (ppm) 7.68 (m, 111), 7.19 (m, 1H), 7.05 (m, 1),
IH NMR 6.62 (m, 1H), 5.43 (bs, 1H), 3.89 (bs, 2H), 3.09 (s, 3H), 2.42 (m, 1H),

235 (s, 3H), 2.10-2.25 (m, 311)




10

WD 2007/ 130820 PCT/ US2007/ 067367 40
(R -2-[2-(3-Cyano- 99 % N,,z N yl]-Nnethyl ~N
w@yoorabised ne-1- S N carboxi m dot hi oic acid nepdwyiS2007/067367
ester 1H NVMR (300 MHz, CDC13): S (ppm 8.39-8.43 (m
2H), 7.76 (dd, IH, 7.70 (t, |IH), 5.59-5.63 (m 1H),
3.83-3.85 (m 1H), 3.68-3.Aym IH, 2.40-2.51 (m
1H, 2.2 7 (s, 3H), 2.06-2.17 (m 3H) C
2-[5-(3-Chloro- Previously phenyl)-isoxazol-3-yl]-
described in N-nethyl-pyrrolidine- Exanple 75 in 6---
D1 -carboximdothioic WO 8.4 p_ N N acid nethyl ester
Exangf98419 03845 (3 K hibrophény()3sdlz0k Dyl awéthvispiperidine-1-
phenyT)-1soxazol - 3-yl |- described in piperidine-1-
carb thiojmadidh nptieyl@StQrcar bot hi oi ¢ acid WO N
o et hyl am de 2005/ 0803 86 S~N 99% /
(R -2-[5-(3-Fluoro- 99 % phenyl)-isoxazol-3 -yl] 8.G
N-net hyl -pyrrolidine- F f IN N 1-carboxim dothioic

ci thyl ester (500 MHz, CDC13): S 7.55
o/ (0 1H, 7.47 - 7.39 (m 2H), (PP
1 b

ﬁ :p

To the title compound of Example 7.1 (153 mg, 0.47 mmol) in THF (2 mL) at room
temperature were added sodium tert-butoxide (45 mg, 0.47 mmol) and CHsl (0.044 mL, 0.70
mmol). After stirring the reaction mixture for 1 hour, the reaction mixture was diluted with
water and then extracted with cthyl acetate. The organic layer was washed with water and
brine, dried over anhydrous NaySOy, filtered and concentrated to give the title product as a
light yellow solid (150 mg, 94 %).

"H NMR (300 MHz, CDCl): & (ppm) 8.04 (s, 1H), 8.00 (d, 1H), 7.92 (d, 1H), 7.60 (t. 1H),
6.51 (s, 111), 5.46 (m, 1H), 3.86 (m, 11), 3.27 (s, 3H), 3.04 (m, 1H), 2.36 (m, 4H), 1.96 (m,
1H), 1.76 (m, 2H), 1.66 (m, 2H).

In a similar manner the following compounds were synthesized:

(R)-2-[5-(3-Cyano- 94 % |
phenyl)-isoxazol-3-yl]-
N-methyl-pyrrolidine-
7N 1-carboximidothioic
O-N 5 )*N acid methyl ester

P

W

) (300 MHz, CDCl3): & (ppm) 8.05 (s, 1H), 7.99 (dd, 111), 7.71 (dd, 1H),
HNMR 7.63 (1, 1H), 6.48 (s, 1H), 5.38-5.41 (m, 1H), 3.60-3.77 (m, 2H), 3.25(s,
2H), 2.30-2.41 (m, 4H), 2.00-2.10 (m, 3H)




7.14 -
1H),

2.10

7.09 (m 1H),
3.76 -
W@ 24/16820 3H) ,
(m 1H),
PCT/ US2007/ 067367 41 (R)-N Mt hyl
Quantitative

6.36 (s, 1H), 5.41 - 5.36 (m
3.69 (m "HNW 1H), 3.67 - 3.59 (m IH),
2.41 - 2.30 (m 1H), 2.26 (s, 3kOT/UR007067367
2.07 -1.95 (m 2H) WD 2007/130820
-2-(5-m
tolyl-isoxazqfg3 -yl) 87 N

pyrrolidine-1- >=N carboximdothioic acid p'N S

nmet hyl ester (400 WMHz, CDCl13): 6 (ppm) 7.55 (m 2H),

7.33 (t, 1H), 7.22 (d, 1H), 6.34 'H NWR (s, 1H), 5.39

(dd, 1H), 3.72 (m IH), 3.62 (m 1H), 3.24 (s, 3H),

2. 40 (s, 3H~ 2. 34 (M 1H), 72 a‘ -33ano2- 17 §9W;

1H), 2. oo&g(r@p R -2- [5-(2,% '?ggrtgﬁﬂ%@s/o

phenyl) ol'N N N-n rolidineF $-g
83 ~N 1-carOHOX| m doNI:-}Nm CNEN S aqi It% 1 _ester F (500

Mz, CDC3): 8 .59 (m . 6.58

(m 11-1),) 'H (I\IIF\)/pRnE 4 (bg 1%“0%1% 0@ m!’aa‘(‘% 2H)

3.21 (s 314) 2.29-2. |r etbyze?te(s 3H), | 2. 09
(1 H f 790 (t
HRVRT O P n{f? 5@ é’ b 93781( {24025

met hyl - 8521 of {mad P 24
et hy| QSn3IT\I)420 H /nnm 7 8 QQ A
11-1), 7_ 3 (m | H, 7. 10 (m 5 (3- Chloro- Previously
phenyl) -isoxazol-3-yl]- | described in
N-methyl-pyrrolidine- | Example 75 in
8.4 = ) 1-carboximidothioic WO
_ O—p N acid methyl ester 2005/080386.
A
P
cl 2-[5-(3-Chloro- Previously
phenyl)-isoxazol-3-yl]- | described in
- piperidine-1- Example 75 in
8.5 O- N carbothioic acid WO
Nod methylamide 2005/080386
/ \/N 99 %
(R)-2-15-(3-Fluoro- 99 %
phenyl}-isoxazol-3-yl]-
8.6 N-methyl-pyrrolidine-
T 1-carboximidothioic
acid methyl ester
(500 MHz, CDCly): 8 (ppm) 7.55 - 7.52 (m, 1H), 7.47 —7.39 (m, 2H),
1 7.14 —7.09 (m, 111), 6.36 (s, 1H), 5.41 — 5.36 (m, 1H), 3.76 —3.69 (m,
HNMR 1H), 3.67 — 3.59 (m, 1I1), 3.24 (s, 3H), 2.41 — 2.30 (m, 1H), 2.26 (s, 3H),
2.17 —2.10 (m, 1H), 2.07 — 1.95 (m, 2H)




iHNVR 6.55 (m 1H), 5.39 (bs, 111), 3.68 (m 2H),

3.20 (s,

3H), 3.14 (m 1H), 2.25 (s, 3H), 2.10, (m

wdk)o7/120890 (m 2H) (R)-2-[5-(2-Fluoro-5- 99 % paeUk007/067367
phenyl ) - NN i soxazol -3-yl]-N- $.10 N

met hyl
nmet hyl

11-1),

2.36 (s,

-pyrrolidine-1- N S carboximdothioic acid O

ester F (500 WHz, CPC13): S (ppm 7.69 (m
IH, 7.16 (m 1H), 7.03 (m 1H), "H NWR 6.53 (m
5.47 (bs, 11-1), 3.72 (m 2H), 3.23 (s, 3H),

3H), 2.28 (s, 3H), 1.97-2.14 (m 3H), 1.83

(m 1H) WD 2007/130820 PCT/US2007/ 067367 42 Exanple

9 (R
-2-12-(

(R)-N-Methyl-2-(5-m- | Quantitative
8- Chl or o- phenyl ) 22H-t et r@B@lisoRaxdil3=gh-met hyl - pyr

87|r$/| |N;JI|Cn(= | - car boxi hi oi c rg)hgﬁ{ehyl est %r 4CI
(0 385 0 E: I’Té{li hyI t% ?rﬂ‘&ceam 21
mol)  $ i OH (®.0 m) were| St Tat 80 C for 1
h. The i On was concentrated and partitioned with
CH2C12 and sodi um carbonate. The organic extracis were
washed W'(«idﬂ) IOPHZ”@DCW& MOVESS GeNINT SEHNED,E.22 (d, 1H), 6.34
1 Nk oY %g 095@ 5 A fn 805 2 (e 1K) By idyto G
S Saode um A,
R A e i B 19
3.67- 3|70 (m 1H), 3.19 (s, 3 ao-ﬂ%— 1y
§.82- 27 (9,p3H, 2. 024 2. m B m"@g@ﬁ% T
== 2- Car bgma i & T\Qrb)iqa?bé’x Ut - hut yl
ester (|I'! S acid methyl ester
F
(500 MHz, CDCl3): & (ppm) 7.59 (m, 1H), 7.10 (m, 21), 6.58 (m, 1H),
1 NMR 5.43 (bs, 111), 3.61-3.78 (m, 2H), 3.21 (5, 3H), 2.29-2.39 (m, 1H), 2.27 (s,
3H), 2.09 (m, 1H), 2.00 (m, 2H)
(R)-2-[5-(5-Chloro-2- [99 %
fluoro-phenyl)-
isoxazol-3-yl]-N-
8.9 c >: N methyl-pyrrolidine-1-
0 S, | carboximidothioic acid
\ methyl ester
F
500 MHz, CDCly): 6 (ppm) 7.88 (m, 111), 7.33 (m, 1H), 7.10 (m, 1H),
"I NMR (655 (m, 1H), 5.39 (bs, 1H), 3.68 (m, 2H), 3.20 (s, 3H), 3.14 (m, 1H), 2.25
(s, 3H), 2.10, (m, 1H), 1.99 (m, 2H)
(R)-2-[5-(2-Fluoro-5- | 99 %
methyl-phenyl)-
isoxazol-3-yl]-N-
810 >=N methyl-pyrrolidine-1-
0 SR carboximidothioic acid
N methyl ester
F
(500 MHz, CDCl3): 8 (ppm) 7.69 (m, 1H), 7.16 (m, 1H), 7.03 (m, 1H),
' NMR 6.53 (m, 1H), 5.47 (bs, 1H), 3.72 (m, 2H), 3.23 (s, 3H), 2.36 (s, 3H), 2.28

(s, 3H), 1.97-2.14 (m, 3H), 1.83 (m, 1H)
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Nk O 00 X 15 N Methylnorpholine (9.85 g, 97.5

mmol ) and isobutyl chloroformate (13.33 g, 97.5 mmol)
wowam7asided to (R)-pyrrolidine-1, 2-dicarboxyli cp@mius2007/067367

l-tert-butyl ester (20.0 g, 92.9 mmol) in THE (200

m) at --78 C and stirred for 1 h. Ammoni um hydr oxi de

(58 m.) was added slowy ap the reaction warnmed up to

RT and stirred for a further 2 h. The reaction m xture

was partitioned between DCM and water. The organic

extracts were washed with 1 M HCl, 20 dried over

sodi um sul phate, filtered and concentrated to afford

Exanfphe9 (iH_)l-f-[P{@dﬂﬁro(%%nﬂ)-@ﬂ-ﬁﬁr%ﬂ—saﬁ] -N-fioth@Lipyastidine-1-
Sem sol | MHz, 3): 8 (ppm 5.91- 6.13
carbaximidothioic acid methy] esor (m  21-1), 3.37- 3.48 (m 2H),

.10- 2.18 (m 2H), 1.84- 1.96 (m 2H), 1.45 (s, 9H).
2007/ 130820 PCT/ US2007/ 067367 43 Exanple 11: R

Ano- olidine-l-carbox lic acid tert-butyl ester
h% =J/O X The title product of Exanple 10
(10 IN 0.45 mmol ) and cyanuric chloride (5.58 g,
30.3 s ) was stirred in DM (30 nL) for 1 h. The

reaction xture was partitioned between ethyl
acetate and water. The organic extracts were washed

Title varhpovmg.of Exdinple kfé(&:b%feg d.20mameD), andpaqthid iedife .- Hyer2. 1 mmol)
hat t ted

e Tt B alioed ST PRI US Ll

part1t10'ﬁ|eﬁ‘IWh (?IQZQIlMﬁlﬁi’ so@%;- &)rborﬁite( %%ré’anﬁ?extﬁct@ 5ve(rd5nNa§HE|)i,mth brine,

3.32- 3.52 2H) , 7 (m H% 46- 50 .
dried onpr @Hjum Eﬂp]angd: é‘lltpged md.cgnceziﬂatpéttcp aﬁ@ﬂd_tge lﬂe product (O 40 g, 88 %)
asanr %}g&ne | -carbox lic acid tert-butyl ester " (NH

1 NMR (300 MHz, CDCl3): & (ppm) 8.15 (t, 1H), 8.03 (dt, 1H), 7.43-7.51 (m, 2H), 5.60-
5.63 (m, 1H), 3.82- 3.84 (m, 1H), 3.67- 3.70 (m, 1H), 3.19 (s, 3H), 2.40-2.43 (m, 1H), 2.27
(s, 3H), 2.02- 2.17 (m, 3H).

Example 10: (R)-2-Carbamoyl-pyrrolidine-1-carboxylic acid tert-butyl ester

N-Methylmorpholine (9.85 g, 97.5 mmol) and isobutyl chloroformate (13.33 g, 97.5 mmol)
was added to (R)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (20.0 g, 92.9 mmol) in
THF (200 mlL) at 78 °C and stirred for 1 h. Ammonium hydroxide (58 mL) was added
slowly as the reaction warmed up to RT and stirred for a further 2 h. The reaction mixture
was partitioned between DCM and walter, The organic extracts were washed with 1 M HCl,
dried over sodium sulphate, filtered and concentrated to afford the title product (10.8 g, 54 %)
as a colourless semisolid.

'H NMR (300 MHz, CDCL): & (ppm) 5.91- 6.13 (m, 1H), 4.17- 4.30 (m, 2H), 3.37- 3.48 (m,
2H), 2.10- 2.18 (m, 2H), 1.84- 1.96 (m, 2H), 1.45 (s, 9H).
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1,41 Op The title conmpound of Exanple 11 (8.34 g,
42.5 mmol ), sodiumazide (3.04 g, 46.8 mmol), 15 and
w@eowonsaseo chl oride (2.50 g, 46.8 mmmol) were stPCT/E8200M067367
DMF (30 nL) at 100 C for 12 h. The reaction was
concentrate and partitioned wwth DCM and 3 M HCI. The
organic extracts were drieg over sodi um sul phate,
filtered and concentrated. The resulting solid was
tritriated with ether and filtered to afford the title
product (5.31 g, 52% as a white solid. 'H NVWR (300
MHz, CDCl13): 6 (ppm 5.09- 5.12 (m 2H), 3.43- 3.65
(n] 2H), 2.81- 2.95 (m 20 1H), 2.04- 2.18 (m 4H)
29- 1.49 (m 9H) . WD 2007/130820 PCT/ US2007/ 067367
Mﬁp(}vanq-pvrrohdme—l -carboxylic acid tert-butyl ester
R) - 2- f2- ( 3- Brono- phenyl ) -2Htetrazol - 5- yII-pyrroIidin
-1 -carboxylic acid tert-butyl ester , al"- Br NND
0 The title conpound of Exanple 12 (4 88 g, 20.4
nm)I)N title conpound of Exanple 16.2 5 (11.8 g, 22.4
), sodiumtert-butoxide (2.15 g, 22.4 mmol ), Bl NAP
(Ppr-508 g, 0.816 mmol), Pd2(dba)3 (0.211 g, 0.204
| ), copper 2-phenyl propane carboxylate (0.157 g,
0.408 mmol) in t-BuOH (150 nL) was stirred at 90 C for
The tikI% fredubhef Exansle 00 (1d.&1 g Afasmotiomd epemaicedlailedf 58 @a30.3

ool L AR T SR R e
ethyl %g&%ﬁ% 18 %%égitrac@s waR @asﬁe(ﬁ%ﬂﬁ 8q. shithum @ar@cﬁlate water,

(q, 11- 5.22- 5. 34

brine(@fed bdn) sodBin¥ Sxlplat] 5111(erqd ahd I:pncegtrgupd t@aﬁqrd(thsf tltiq_yroduct (8.34 g,
. 1.98- 2.16 (m 3H), 1.42 (s, 3H),

849QFQWCTQWi§H§q]In a simlar manner the follow ng

! g }anIZ}@m @ID)58.006 2.27 (
HNWhenyi ?96%? {b%giz)oale@ ik ] |c))yrrol i di (r?é- 1-)5 ) "
4H), 1.46- 1.50 (m, 9H).

Example 12: (R)—Z-(ZH—Tetrazol-S-vl)-pvrrolidine-l-carboxvlic acid tert-butyl ester
s N\

- ¢

A N=N

O /O<

The title compound of Example 11 (8.34 g, 42.5 mmol), sodium azide (3.04 g, 46.8 mmol),
and ammonium chloride (2.50 g, 46.8 mmol) were stirred in DMF (30 mL) at 100 °C for 12

h. The reaction was concentrate and partitioned with DCM and 3 M HCL. The organic
extracts were dried over sodium sulphate, filtered and concentrated. The resulting solid was
tritriated with ether and filtered to afford the title product (5.31 g, 52%) as a white solid.

'H NMR (300 MHz, CDCl3): 8 (ppm) 5.09- 5.12 (m, 211), 3.43- 3.65 (m, 2H), 2.81- 2.95 (m,
1H), 2.04- 2.18 (m, 4H), 1.29- 1.49 (m, 9H).
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13'2 N O carboxylic acid tert-butyl ester (300 MHz,
CDC13): 8 (ppm 8.74 (s, 1H), 8.15 (d, 1H), 7.41-7.48

W@ 2007/13d82NVMR 2H), 5.21-5.34 (m 1H), 3.72-3. 74p¢TUSHbi/067367
3.50-3.60 (m 111), 2.33- 2.50(m 1H), 1.98-2.18 {m
3Hy, 1.28-1.46 (m 9H) 15 WO 2007/130820
PCT/ US2007/ 067367 45 Exanpige 14:
(R)-2-f2-(3-Cyano-phenyl)-2Htetrazol -5-vl|-pyrrolidin
e-l-carboxylic acid tert-butyl ester / ~N, N' N
N=N O The title conmpound of Exanple 13.1 (4.97 g,
12. 61 mmol ), dppf (0.042 g, 0.076 mmol ), zinc 5

Exanﬁﬂ@m.ﬂﬁ(l()oz-ﬁﬁ(s-Br&ﬁo_(@hilg-zm@ﬂhglks»gugg}gzaiggeu.-msoxylic
mmol ), zinc acetate (0.185 g, 1.01 nmol) and Zn dust

acid tert-nHEl epter] 01 nmol ) were stirred in DVMF (50 nL) and

water (1.5 nL) for 12 h at 90 C and a further 6 h at
C. The reaction mixture was partitioned between

Br I\],Ng;f@e and water. The organic extracts were
dried € odi um sul phate, filtered and concentrated
and [\b:ENif' d by col um chronmat ography to afford the
title p?odyct (1.83 g, 43 10 %. 1H NVR (300 Mz,
CDC13): S/ppm 8.39 - 8.44 (m 2H), 7.66 - 7.81 (m
2H), 5.22 5.3 (m 1H), 3.73 - 3.76 (m 111), 3.54

The t{gl@ibﬁ@%oﬁlég ngq?l.s ?27 gai.&s?gfyg);} Qmo_ll{')ii’ge %%gﬁﬁr@zﬁxﬁ% 16.2
o151 BIBERPHRERSEERILE 79 B e pauT o
mmoBOPdz(dbRR (828 igc0.204 thnfel}) cippd 23Henylpropane carboxylate (0.157 g,
0.408 mmol) in t-BuOH (150 mL) was stirred at 90 °C for 12 h. The reaction mixture was
concentrated on silica gel and purified by column chromatography to afford the title product
(4.97 g, 62 %) as a yellow oil.

'HH NMR (300 MHz, CDCL): & (ppm) 8.31 (s, 1H), 8.08 (d, 11D), 7.62 (1, 1H), 7.44 (g, 1H),
5.22- 5.34 (m, 1H), 3.73- 3.75 (m, 1H), 3.54- 3.61 (m, 1H), 2.37-2.43 (m, 1H), 1.98- 2.16

(m, 31T), 1.42 (s, 3H), 1.27 (s, 610).

In a similar manner the following compound were synthesized:

Q (R)-2-[2-(3-Chloro- 58 %
N phenyl)-2H-tetrazol-5-
m L?‘O ylj-pyrrolidine-1-
132 0‘-:‘{] carboxylic acid tert-butyl
,.é ester

(300 MHz, CDCly): 8 (ppm) 8.74 (s, 1H), 8.15 (d, 11I), 7.41-7.48 (m,
'HNMR | 2H), 5.21-5.34 (m, 1H), 3.72-3.74 (m, 1H), 3.50-3.60 (m, 1H), 2.33-
2.50(m, 1H), 1.98-2.18 (m, 3H), 1.28-1.46 (m, 9H)
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m., 50.3 mml) was added drop wi se to the solution and
the reaction was allowed to stir for 12 h. The white
weodordsasbet formed was filtered, washed | ti nep@i/Uk2020067367

% acetic acid, and 3 20 tines with hexanes and dried

in vacuo to afford the title product (27.5 g, 92 % as

a white solid. WO 2007/ 130820 PCT/ US2007/ 067367 46

"H NWVR (300 MHz, CDC13): S (ppm 8.10 (s, IH, 7.99

(d, 1H), 7.57 (d, 1H), 7.46 (t, 1H, 2.04 (s, 6H). In

a simlar manner the foll ow ng conpounds were

synt hesi zed: o m Bronophenyliodine 58 % / diacetate

Exam%ﬂ e ER[JZ-|2%33?{51&)5%ﬁ‘%ﬂl)(ﬁ?get%ﬂ)l-sm%ﬁoliﬁilfeppmrb%xeﬁc acid

S, , . , , (ad, IF), 7.0Z (d, IA)
teri-bgtylgster, | H) 5 Exanple 16. 1:
Bi s(3-chl orophenyl )i odoni um tetrafl uoroborate BFq Cl
I+ \ | C Borontrifluoride diethyl etherate (16.51
6. 216,18 was added slowly to 3-chl orophenyl
NZ boronicSreid (17.37 g, 111.0 nmmol) in DOM (170 ml) at
-5 C, N#Ni | eNStirring. After 15 10 minutes, the title
conpoundoﬁg\Exanple 15,1 (37.71 g, 105.8 nmol) in DCM
(150 nm.) wa added slowy. The reaction stirred for 1
h at 0 C and, sodium tetrafl uoroborate (225g in 300nL
wat er) was added and stirred for 1 h. The organic

The titl&¥&hpMaRl TeRARMEH. 1 (.oPE VAN mn0dH d(a.@h@ E,a@.@% mmol), zinc
filtered and concentrated and tritriated with ether to

cyanidef (06%06l 75 anmp By Relofsibe}i (8026 £30.085 mmaB zing castate (Dilghe, 1.01

oo SR, W00, e SR P G I 0.5 0

for 12(tBat 902 and!d¥uh&i Gh bAI207&N NEHe fehi@iohGhikQite Rdls gmahmpbemen
was synt hesi zed: WO 2007/ 130820 PCT/ US2007/ 067367
ethyl acetate and water. The organic extracts were dried over sodium sulphate, filtered and

concentrated and purified by column chromatography to afford the title product (1.83 g, 43
%).

"H NMR (300 MHz, CDCl3): 8 (ppm) 8.39 - 8.44 (m, 2H), 7.66 - 7.81 (m, 2H), 5.22 - 5.35
(m, 1H), 3.73 - 3.76 (m, 1H), 3.54 - 3.72 (m, 1H), 2.37 - 2.45 (m, 1H), 2.00 - 2.18 (m, 3H),
1.42 (s, 3H), 1.27 (s, 6H).

Example 15.1: m-Chlorophenyliodine diacetate

0
Y
ci 1/0

OTO

1-Chloro-3-iodobenzene (5.0 g, 21 mmol) was stirred at 30 °C. Peracetic acid (40 %, 8.35

mL, 50.3 mmol) was added drop wise to the solution and the reaction was allowed to stir for
12 h. The white solid that formed was filtered, washed 1 time with 10 % acetic acid, and 3
times with hexanes and dried in vacuo to afford the title product (27.5 g, 92 %) as a white

solid.
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47 BF4- Bi s(3-bronophenyl)- 55 % i odoni um
tetrafl uoroborate 16.2 Br / I+ Br "H NVR (300 MHz,
weERo1330826 (ppm) 7.72 (t, 2H), 7.88 (dd, 2H), #Sr/882007/067367

(dd, 2H), 8.62 (t, 2H). Exanple 17:
3-Trimet hyl sil anyl et hynyl -benzonitrile Si |
3-1odo-benzonitrile (10.0 g 43.7 mmol ),
tril methylsilane acetylene (5.57 g, 56.8 nmol), s
pal | adiumtetrakis triphenyl phosphine (2.02 g, 1.75
mol ), and copper iodide (1.0 g, 5.24 mol) in
triethylamne (120 nL) was stirred for 12 h. The

'H NKEE00HWaE DER)CE (ppindt 840 a9 d H)pupD {d,edhy.SGalpnH), 7.46 (t, 1H),
chr omat ography to afford the title product (9.35 g,

204 @uadritative yield) as a brown oil. "H NWVR (300 MHz,
CDC13): 8 (ppm 7.76 (t, 1H), 7.71 (dd, IH), 7.63 (dd,
1H), 7.28 (t, 1H, 10 0.26 (s, 91-1). Exanple 18:

In a s#nifdrindhnkr e FEAQRihE ch@pobids welhemtliesized.compound  of
Exarml e 17 (Q 35 g 47 0 mol ssium-carbonpate

}—and potas
(32.0 g 5.6§;m'ol) was | S-BremepheRy faens (120873
at RT fpr nut és. The readidceidtonas partiti oned
era

gq?tmeen Hexanes. The organic extracts \ere
Wwashed with wg%g , dried WO 2007/130820
6

PCT/ US2p07/ 0 67 48 over sadium sul phate, filtered

and con,entra d The reacticn m xture was purified by
ol v

e SRR, & ot 25 s 3 %Edd 1H),
ety @OMMH);HA (v, }§ & ﬁﬁf%d?égénm o5 (e
1H), 7.49 (t, 1H). 3.21 (s, 1 H. s

Example 16.1: Bis(3-chlorophenyl)iodonium tetrafiuoroborate

Jouel

Borontrifluoride diethyl etherate (16.51 g, 116.3 mmol) was added slowly to 3-chlorophenyl
boronic acid (17.37 g, 111.0 mmol) in DCM (170 mL) at -5 °C, while stirring. After 15
minutes, the title compound of Example 15.1 (37.71 g, 105.8 mmol) in DCM (150 mL) was

added slowly. The reaction stirred for 1 h at 0 °C and sodium tetrafluoroborate (225g in
300mL water) was added and stirred for 1 h. The organic layer was separated, dried over
sodium sulphate, filtered and concentrated and tritriated with ether to afford the title product
(31.6 g, 68 %) as a light brown solid.

"I NMR (300 MHz, (CD4)2S0): 8 (ppm) 7.60 (t, 2H), 7.74 (dd, 2H), 8.26 (dd, 2H), 8.50 (s,
2H).

Tn a similar manner the following compound was synthesized:
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Exanpl e 19.1: razine-2-carbox lic acid nethyl ester o
O~N NIJ To pyrazine-2-carboxylic acid (15.0 g, 121
waorra)ziseo DVF (150 nl) were added K2C03 (50 gpCB682007/067367
mol ) and Mel (9.0 nmL, 145 mol). After stirring for 3
days, the reaction mxture io was filtered and then
concentrated. The residue wgs dissolved in ethyl
acetate, washed with water (3 tinmes) and brine, dried
over anhydrous Na2SO4, filtered and concentrat ed.
Purification by flash columm chronmat ography el uted
wth 10 - 30 %ethyl acetate in hexanes gave the
title pfoduct (1.28-g, 8 % . |'Bis@BMoh3pknkbz, CDCE3Ph

8 (ppm|9.35 (s, 1H), . 8.80 (9 jodddium &trdBub®boktd | 4. 07

16£2s, 3H) 1 a sf ar manner the follow ng

~ conpound wa tl1 0 0-- 2,6-Dinethoxy- 57|%
pyrim d| Be-4-~19."2 N€ar BBxyllic acid nethyl ester

Lt —0-N-O——H-NVRA300VHz—EDCI3) 8- tppm-09. (=
IR 4. DM DT oy wat) 7318 4 2iod 88 (40, 250y T8¢ (dd, 2H),

2007/ 1308%8 (PEH)US2007/ 067367 49 Exanple 20.1:
Pyri dazi ne-4-carboxylic acid ethyl ester 0 O N To
I!_."'.'_..e.'lé_l_.' ¥ ,..j __,‘ ?ét 2le2mS1;DO|4)(I4nZ )
Nand then heated at reflux for 5 hours. The reaction
il M xture was 5 cool ed, concentrated in vacua and
basified with saturated Na2CO3. After filtration, the
gueous was extracted with ethyl acetate, dried over
nhydrous Na2SO4, filtered and concentrated to give

~{itle product as a dark yellow oil (970 ng, 79 %9.
-~

P

3-Todo-benzonitrile (10.0 g, 43.7 mmol), trilmethylsilane acetylene (5.57 g, 56.8 mmol),
palladium tetrakis triphenylphosphine (2.02 g, 1.75 mmol), and copper iodide (1.0 g, 5.24
mmol) in triethylamine (120 mL) was stirred for 12 h. The reaction was concentrated and
purified by column chromatography to afford the title product (9.35 g, quantitative yield) as
a brown oil.

11 NMR (300 MIlz, CDCl3): & (ppm) 7.76 (¢, 1H), 7.71 (dd, 1H), 7.63 (dd, 1H), 7.28 (1, 1H),
0.26 (s, 9H).

Example 18: 3-Ethynyl-benzonitrile

N
I\

S
H

The title compound of Example 17 (9.35 g, 47.0 mmol) and potassium carbonate (32.0 g,
235.0 mmol) was stirred in MeOH (120 mL) at RT for 15 minutes, The reaction was

partitioned between water and hexanes. The organic extracts were washed with water, dried
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1H NWR (300 MHz, CDC13): S (ppm) 9.69 (s, 1H), 8.44
(d, 1H), 8.00 (d, 1H), 4.45 (g, 214), 1.44 (t, 311).
wd oon3m2ei m | ar manner the foll ow ng conpoundP@EES2007/067367
synt hesi zed: 6- Oxo-1, 6-di hydro- 83 % pyridazine-4 0 O
carboxylic acid ethyl 20.2 ester N OH 1H NWR (400
MHz, CD30OD): S (ppm 8.27 (48 1H), 7.42 (d, 1H), 4.40
(g, 2H), 1.39 (t, 3H) Exanple 21.1: P
razzi ne- 2-carboh drazide NHZ ONH -N N, J 15 To the
title conpound of Exanple 19.1 (1.28 ng, 9.3 mml) in
et hanol (10 nL) was added hydrazine hydrate (0.54 nL,
over sblliuln Silpigdtd, fretdidnatoheaterd AThd EaGli@veinightas pliiidied by
reacti on WO 2007/130820 PCT/ US2007/ 067367 ure
columhreapsohn b UBiTd S SR BT (LS 0 ATHEa MR G

oSSBT OISt PTTER 5 EE A 40 . 1,
321(%©1H)|H NVR (300 MHz, (CDS)ZSO) 6 (ppn) 10 16 (broad
1H), 9.13 (s, 1H) 8.84 (s, 1H), 8.70 (s, 1H),
465(broads 2H. 5 1In a simlar manner the

3k 1944 POrLAPPNAGR AL Seidthls Sz&zl O NH hydr azi de

(]377 ng
0.0
EN
i

To pyrazine-2-carboxylic acid (15.0 g, 121 mmol) in DMF (150 mL) were added K,CO3 (50
g, 363 mmol) and Mel (9.0 mL, 145 mmol). After stirring for 3 days, the reaction mixture
was filtered and then concentrated. The residue was dissolved in ethyl acetate, washed with
water (3 times) and brine, dried over anhydrous NaySQOy, filtered and concentrated.
Purification by flash column chromatography eluted with 10 - 30 % ethyl acetate in hexanes
gave the title product (1.28 g, 8 %).

"H NMR (300 M1z, CDCl): 8 (ppm) 9.35 (s, 1H), 8.80 (s, 1H), 8.75 (s, 1H), 4.07 (s, 3H).

In a similar manner the following compound was synthesized:

0 O 2,6-Dimethoxy- 57 %
pyrimidine-4-
N7 carboxylic acid methyl
— | ester
N :

I NMR | (300 MHz, CDCL3): 8 (ppm) 7.09 (s, 1H), 4.08 (s, 3H), 4.04 (s, 3H), 3.98
(s, 3H)

Yumd
[}




.2 yellowsolid NN 1IH NWR (300 Mz, CDC13): 6 (ppm
9.51 (s, 1H), 9.41 (d, 1H), 7.96 (m 1H NH2
wegoormsmseme- 5- car boxylic acid 92 % 21.3 o NH hpdr/agiodeo67367
yellow solid, | \ NN "H NWR (300 MHz, CDC1l3): 6
(ppm 9.30 (s, 1H), 9,13 (s, 2H), 4.60 (br, 2H), 2.50
(br, 1H O N-NH z 2, 6-Di net4toxy-pyrimdi ne-4- 74 %
carboxylic acid hydrazide yellowsolid 21.4 0 No |
"HNVR (300 MHz, CDC13): 6 (ppm) 10.04 (br, 11--1),
6.93 (s, 1H), 4.87 (br, 2H), 3.99 (s, 3H), 3.94 (s,
3H) WD 2007/ 130820 PCT/ US2007/ 067367 51 NH2
ExamplEZ@1 1PYrididined eaplydéiviic aeiddeth@dataer cial ly HN O
carboxylic acid hydrazide 21.5 avail able from
enstep N OH NH2 6-Oxo-1, 6-di hydro-pyridazi ne- 99
o o HN O 4-carboxylic acid hydrazide 21.6 NN O

To pyridazine-4-carboxylic acid (1.0 g, 8.1 mmol) in ethanol (10 mL) was added
concentrated H;SO,4 (4.2 mL) and then heated at reflux for 5 hours. The reaction mixture was
cooled, concentrated in vacuo and basified with saturated Na,COs. After filtration, the
aqueous was extracted with ethyl acetate, dried over anhydrous Na;SOy, filtered and
concentrated to give the title product as a dark yellow oil (970 mg, 79 %).

'TH NMR (300 MHz, CDCl3): 8 (ppm) 9.69 (s, 1H), 8.44 (d, 11I), 8.00 (d, 1H), 4.45 (q, 210),
1.44 (t, 3H).

In a similar manner the following compound was synthesized:

6-0xo0-1,6-dihydro- 83 %
pyridazine-4-

20.2 O© carboxylic acid ethyl

— N ester

N
"N” "0
H
IH NMR (400 MHz, CD;0D): 8 (ppm) 8.27 (d, 1H), 7.42 (d, 1H), 4.40 (q, 2H),
1.39 (1, 3H)

Example 21.1: Pyrazine-2-carbohydrazide
NH,

O;:NH
=N
N

To the title compound of Example 19.1 (1.28 mg, 9.3 mmol) in ethanol (10 mL) was added

hydrazine hydrate (0.54 mL, 11.1 mmol) and then heated at 78 °C overnight. The reaction



H 1H NVR (409MHz, (CD3)2SO): 8 (ppn) 8.05 (d, 1H),
7.09 (d, 1H), 6.40 (broad s, 4H I1VH2
wd 20vetibogbe 6- oxo- 1, 6-di hydro- 89 % 21.7 HN O PCT/US2007/067367

pyri dazi ne- 3-carboxylic acid hydrazide N~ O 'H NWR

(400 MHz, (CD3)2SO: 8 (ppm 9.69 (s, 1H), 7.76 (d,

1H), 6.96 (d, 1H), 4.45 (s509 2H), 3.65 (s, 3H NH2

1- Met hyl - 6- oxo- 1, 6-di hydro- 95% 21.8 HN O

pyri dazi ne-4-carboxylic acid hydrazide N N O (400

MHz, (CD3)2SO 8 10.01 (broad s, 1H); 8.09 (d, 111);

7.16 (d, 1H NWR 1H); 4.62 (broad s, 2H); 3.62 (s, 3H
mixtuf&ﬁasho@ie@i die tebiidenBaRd On daddo. QhaRdsidvatwaderitukleOwith ethyl acetate,

di (){dro g)yrl di ne- 4- carboxyl ic 21.09 acid hégram de N
filterechapd dyiadty givg thetitioprodiey as ygllopngolid (BH) migr 1H)

0 N@ﬁ)‘i}ogﬁ%zl ?):Da%%é)g ﬁz(pgr?B\'E’ﬁ% glﬁf 14;33 %Ogﬁg{;gg@d&& (s, ’IH), 8.70

(s, IHE(ZI'MJ@Z&&W 067367 52 NH2 6- Oxo-
1, 6-di hydro-pyridine-2- 89 % 21.10 HN &N carboxylic
aC| d hydrazide 0 (500 WHz, (CD3)2SO: 8 (ppm 7.61

Ina sitfl e rdalher e Po?flocqug Mpouﬁd? %eﬂedsynth;:ﬁzw )

NH, Pyridazine-4-carboxylic acid 77 %
Os -NH i
hydrazide 677 mg
21.2 Q
| yellow solid
NN
TH NMR (300 MHz, CDCls): & (ppm) 9.51 (s, 1H), 9.41 (d, 1), 7.96 (m, 11T)
NH, Pyrimidine-5-carboxylic acid 92 %
Oy NH :
21.3 hydrazide yellow solid,
NN
'H NMR (300 MHz, CDCl3): & (ppm) 9.30 (s, 1H), 9.13 (s, 2H), 4.60 (br, 2I),
2.50 (br, 1H)
Ox~N~NH 2,6-Dimethoxy-pyrimidine-4- 74 %
H 2 carboxylic acid hydrazide 1 lid
21.4 l\i S yellow soli
1 NMR (300 MHz, CDCl3): 8 (ppm) 10.04 (br, 1H), 6.93 (s, 1H), 4.87 (br, 2I),
3.99 (s, 3H), 3.94 (s, 3H)




Exanpl e 22: 4-Etha carbon [-1-nmeth |-

O e~, f, Isonicotinic

waono)izoses di ssol ved in ethanol

5 (4.13 n, 66.1 mmol)

solution was stirred overnight at 60 C. The

ridini um
acid ethyl ester
(40 ).
was added and the clear

I odi de

(5 g, 33
Met hpd T/UsSD0Tes7367

resul ting

m xture was evaporated to yjjeld a red/ orange solid,

whi ch was deternmined by in
chromat ography (TLC) to be the title product
quantitative yield. The

NMR and thin-1| ayer

in
crude m xture was used

directly in the follow ng reaction. io Exanple 23:
1-Meth h2-asie; | 2-di h drpOxbiigi-dirydrocipyriviine-4 € | EointhnerCially
OH , N/ |Hme _Lotl e conpaurshgfic Rramplezdg was .
21.5i ssol ved infaater (45 l). Sodi um hydroxi de (7 2¥3ilablg from
198 mmol ) gissolved in water (14 nL) and poi@ggiiy
ferricyanidg (22.3 g, 67.6 nmol) was dissolved In
wat er (34 nL)N nmL alijguots of the sodi um hydroxi de
solutjonland™5 4 m alliquots of the potassium
ferricyar]i ddbsol uti on web-&xaddediradropsidezingt en V41",
After thg HHddPtion of pbtarbredygenidshydaszidonpl ¢te the
21.6eacti on |was jheated to 5O C for | h, then cooled to
room t enger e and acjdified with concentrated
hydr ochl griN. The title product was then
filtered off[ﬂo %e used| i n the subsequent react|i on
(273 00— Mz CDCT3 ) 5 6P -8 48
TH(NMRLH) | 7@@@4@& ukf;%lbweg 6(?1"(’218%6@ ZHORL iy p 40 (broad
20 WD.20 H)820 PCT/ US2007/.067367 53 Exanple—24:
1-Neth | -2- '8’510 | 2-di h df &Methyrbreser] SaiBedror | ¢ |£9%
_get h i esfted0 o o- /N mredavinetlecasbonybignaidof Exanpl e
2133 (2.73lg, 17.8 mol) \bwiraiidsol ved in DVF (29 nl).
Pot assi um c§rbbnate (7.89 g, 53.5 mvl) was added,
fol | oned py Sedenet hane| (2.22 nm., s 35.6 mmol).| The
reaction was tirred overnight at room tenperatjure.
Tha roaaet
g NMR &do ot 1CD,),50): 8 (ppm) 9.69 (s, 1H), 7.76 (d, 1H), 6.96 (d,
1H), 4.45 (s, 2H), 3.65 (s, 3H)
NH, 1-Methyl-6-oxo0-1,6-dihydro- 95%
HN._.O pyridazine-4-carboxylic acid 0
213 a hydrazide
| =3
N\rTj 0
(400 MIlz, (CD3),S0) & 10.01 (broad s, 111); 8.09 (d, 1H); 7.16 (4,
'HNMR 1H); 4.62 (broad s, 210); 3.62 (s, 3H)
NH, 1,6-Dimethyl-2-oxo0-1,2- Quantitative
HN._.O dihydro-pyridine-4-carboxylic
21.09 acid hydrazide
I S
ITI O
(400 MHz, (CD3)280): & (ppm) 9.85 (broad s, 1H), 6.61 (s, 1H), 6.43
'HNMR (s, 1H), 4.52 (broad s, 2H), 3.42 (s, 3H), 2.37 (5, 3H)
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was diluted with ethyl acetate and washed with water.
The conbi ned organics were concentrated to yield the
wo dora3gee@duct, in quantitative yield. 'H NVR $GD0SNbIZY67367
cDC13): 8 (ppm 7.35 (d, IH, 7.19 (d, 1H), 6.65 (dd,
1H), 3.90 (s, 3H), 3.57 (s, 3H. i0
| - Met hyl - 6- oxo0-1, 6-di hydro-540 % U o
pyri dazi ne- 3-carboxylic acid nethyl ester 24.2 NI N
0O 1H NWR (400 MHz, CDC13): b 7.86 (d, i H), 6.95 (d,
1H, 3.97 (s, 3 H, 3.88 (s, 3 H Exanple 25:
1- et hyl - 2- oxo- |, 2- di hydr opyri di ne- 4- car bohydrazide O
0 NNH2  H M,The title cepeunedifydexpmise-24 (485000,
21.26. 9 nmol )H di ssol vedcdrbo:glibandhyih@idel) . 15
Hydrazi ng hydrate (5.8 pL, 119 nmmol) was added |and the
reaction waf StHrred at| 78 C for 3 hours. The

reaction m © was then cooled to roomtenper|ature

and the pr @H%EHW%D 8 Fle1t@dOIE 73313, 1ty 683%
TWMRd) of tlhe rf?)n'poun@gn‘9 a I(g tmsel I (ng SO)(I d. @,
—H-NVR- (366 w’l—'Z, €bC13—2—rotorers)—8(pprii)

021798(d IH), 7.22-7.29 (d, 1H), 3.61- 3.65 (s,
223489 i e BulBinidiiodidh, VO
e :
1- hyI 6- 0xo0- 1, 6- di hydr o- pyri di ne- 3- carboxyllc acid
/I\QO-|O

Isonicotinic acid ethyl ester (5 g, 33 mmol), was dissolved in ethanol (40 mL). Methyl iodide
(4.13 ml,, 66.1 mmol) was added and the clear solution was stirred overnight at 60 °C. The
resulting mixture was evaporated to yield a red/orange solid, which was determined by 'H
NMR and thin-layer chromatography (TLC) to be the title product in quantitative yield. The

crude mixture was used directly in the following reaction.

Example 23: 1—Methvl—2—ox0-1,g-dihvdro-nvridine-4-carboxvlic acid
O

O
= OH

AN F
The title compound of Example 22 was dissolved in water (45 mL). Sodium hydroxide (7.92
g, 198 mmol) was dissolved in water (14 mL) and potassium ferricyanide (22.3 g, 67.6
mmol) was dissolved in water (37 mL). 2 mL aliquots of the sodium hydroxide solution and
4 mL aliquots of the potassium ferricyanide solution were added at 0.5 h intervals. After the
addition of both reagents was complete the reaction was heated to 50 °C for 1 h, then cooled
to room temperature and acidified with concentrated hydrochloric acid. The title product was
then filtered off to be used in the subsequent reaction (2.73 g, 54 %).

'HNMR (300 MHz, CDCl3): 8 (ppm) 8.29 (d, 1H), 7.90 (dd, 1H), 6.61 (d, 1H), 3.64 (s, 31).
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15

Sodi um hydride (2.87 g, 60 % 71.8 mvol) was added
slowy to nethanol (62.5 nL) with 5 stirring.
W®20dyadsmxy - ni cotinic acid (5 g, 35.9 nmol) waspadusm07/067367
slowy, and the reaction m xture was heated to 62 C
| odonmet hane (8.96 niL, 143.7 mmol) was added and the
reaction was stirred overnight. The m xture was then
cooled to roomtenperature and filtered to renove
undi ssol ved starting material. The filtrate was
concentrated to yield a yellow powder which NWVR
anal ysis showed contained the title conpound and
Examplé 2441 1-Methglthyto-6,23dihvdro-pyridine-4-carboxylic acid methyl ester
oxo-1, 6-di hydropyri di ne-3-car boxyl ate. This m xture
was [used in the subsequent reaction. 1H NWVR (300 Mz,
0 230 : S (ppm 3.45 (s, 3H); 3.49 (s, 3H); 3.82
N (s] 3H; 6.30 (d, 1I1); 6.40 (d, 1H); 7.74-7.83 (m
; 7.74-7.83 (m 1H); 8.26 (d, 1H), 8.51 (d, 1H).

The tllﬁx 8&21&)1&1%%%&& %é 26730%%_’7l 8 1%111%'1)“{%{ cgss.?L éag Irlnlq %NEI? gﬁrlgg).

Potas§iindiaftRBaict7 5% @0p3 .6 ndfolf was dddpdt ﬂﬂl@lubed\ngodj]nmhﬂne@I 22 mlL,
di chl oronet hane (30 pl). Oxalyl chloride ﬁ_
35.6 mmeRl dhereackan&es sigred Qf@mlslzt % TOR fIRRAEd ddd repgtion pixiure
r
was RS Sl Rl 7t Vol THE CBROEL BRHRS vere
concdﬂtrﬁﬂ&lim Qﬁhiﬂhaltlée@rmﬂumahwmamhe weldkr. The organic
hase was dried qver anhydrou Si | fat
'HNBAR, 000 8 TaddDE5HALPrar o (o1 Hon QRN Gra o Gasibd ns 96 (- 380,
357 (; % ethyl acetate in hexanes to yield the title
ST HMict 1.55 g, 26 % (2 steps). 1H NVR (300 Mz,
CDC13): 6 (ppn) 8.49 (d, IH) 7 85 (dd 1H), 6.54 (d,
1H) 3.8 (s 3H), —3-60 3H 0136820 P
PCT/ US20d7| 067367 55 ]Ek’%lﬂllé"‘?@'l Yy 40 %
1- Met hyl -|6oQxe0 1, 6- di [HgpidaziggPreary e add ssili ¢ faci d
Eydrazi de a[H /N N/|Nstez 0 The title conpound of
24 anple 27 5 ng, 4.64 mol) was dissolved in
et hanol ({1 rrLj\' and heated to 78 C. Hydrazi ne hydrate

(1.12 i, . 2Nqol ) Was added and the reaction
O
Iy NMR (400 MHz, CDCly): § 7.86 (d, 111), 6.95 (d, 111),3.97 (s, 3 H), 3.88 (s,
3 H)

Example 25: 1-methyl-2-ox0-1,2-dihydropyridine-4-carbohydrazide
O
Ox W
H
ANF
The title compound of example 24 (4.0 g, 23.9 mmol) was dissolved in ethanol (50 mL).
Hydrazine hydrate (5.8 mL, 119 mmol) was added and the reaction was stirred at 78 °C for 3
hours. The reaction mixture was then cooled to room temperature and the product was
filtered off to give 3.13 g (78 % yield) of the title compound as a light yellow solid.
'H NMR (300 Miz, CDCls, 2 rotomers): & (ppm) 8.21-7.98 (d, 1H), 7.22-7.29 (d, 1H), 3.61-

3.65 (s, 31), 3.88-4.01 (3H), 3.98-3.06 (dd, 1H).
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5 was stirred at 78 C overnight. The reaction was then

cooled to roomtenperature and the product (white
waeodordyoses filtered off (590 ng, 76 % . 'H NMCT1/88D07/067367

MHz, (CD3)2SO): S (ppm 9.48 (s, broad, 1H), 8.30 (d,

1H), 7.81 (dd, 1H), 6.38 (d, 1H), 4.40 (s, broad,

2H), 3.46 (s, 3H). to Exanpie 29:

5- Met hyl - 2H pyri dazin-3-one QN N The

4, 4- di met hoxy- 3- met hyl - but - 2-enoi ¢ acid ethyl ester

(Q-Ying Hu, Pankaj D. Rege, and E. J. Corey, J. Am

Chem Soc., 2004, 126, 5984) (82 g, 440 nmol) was

m xed with hydrazine hydrate (50 g, 999 mmol ) at room

tenperature. The m xture was heated at 60 C 15 for 4
Exanple 361 1o Meslydetroxa-d érdibydeospyuidine-Fenrbexylicasid due was
urther dried under vacuum To the resulting residue
added 6 Mag. HCI. The m xture was heated at 60 C
di The solvents were renoved in vacuo. To the
ue was added nethanol three tinmes, folllowed by

concentration. To the resulting residue was treated

- W b, 0lql Vs
Sodiuflh RGN 8y 57066 7R8 BP K L HBIAD mdl o TRESRL) with
stirringy ﬁandroxSRmdotieioraekiﬂStg, A§.Smesbl wers 20dedagdowilydant e yeaction

s S fto g0, FRHSRYR SO, 85 M e e

reactibh I\?\Iaﬁ %ﬁed’\@w%rﬁgﬁc e AkAfe s e '&§§1§d tol Rl t‘éﬁip@fﬁﬁlré\@f&d filtered
purified with | ash chromat ogr aphy usi ng

to renEt@Nn(i@@olvecﬂ_start@g Yaterol.gThefitttage Wi ¢@0@Iﬁm§ez§1mdnel(l g:yelrlow

powd%;_ﬁvglcg ]@MR@? lli\rlilé_[bsR épg%izc dmf%%%q)la gow@ﬂ}?&yﬁ {%eg'%\ggl “methyl-6-

oxo-15-dThlySef ﬁﬂﬁ@@&@fbo%t&ﬂﬂ@hﬂxtﬁfb was used in the subsequent reaction.
6- Ox0- 1, - di hydr o- %rlda2|ne4carboxyllc acid O NH

'H NMB (300 MHz, (5133,)2393 (pwe1) Gt45dR. BE); BHE (8:i3tDe3 881 Slihdo-8f (d,
111y, E38TR §n2P 744 &5 G, 175, FHRM)es! (. GRACERE (AUEH, 8.51 (d, L1D).

Example 27: 1-Methyl-6-0x0-1,6-dihydre-pyridine-3-carboxylic acid methyl ester

RN
AN O

o

The mixture obtained in Example 26 (~2.5 g total) was dissolved in dichloromethane (30
ml.). Oxalyl chloride (2 M in dichloromethane, 16.3 mL. 32.6 mmol) was added and the
reaction was stirred for 30 min. The reaction was quenched with methanol, then diluted with
dichloromethane and washed with water. The organic phase was dried over anhydrous
magnesium sulfate, filiered and concentrated, then chromatographed in 20 — 50 % ethyl
acetate in hexanes to yield the title product 1.55 g, 26 % (2 steps).

TH NMR (300 M1z, CDCls): & (ppm) 8.49 (d, 1H), 7.85 (dd, 1H), 6.54 (d, 1H), 3.86 (s, 3H),
3.60 (s, 3H).
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25

sul phuric- acid (80 nL), potassiumdichromate (18 g,
61 mmol ) was added in small quantities s at 50 - 60 C
w@so00a/18aseel y ground powder. The starting mat erpP@t/US®87/067367
added to the mxture wthin 20 mn. Stirring was
continued for a further 10 mn at 60 C, then the
vi scous green mxture was gpured on crushed ice. The
solid powder, which separated, was collected, washed
with cold water and dried to give the title conpound
(4.5 9, 77 %9. "H NWR (400 MHz, (CD3)2SO: 8 (ppm
7.22 (s, 3H, 813 (s, | H, 13.3 8 (s, broad, 1 H).
Examifle E&a_lfgeﬁhﬂlﬁ -0x0-4:6(&ihydro-pPridide G:0b0x1Racld hydrazide
o. _lsoxazo -3- 11 eridin-1- 1 -4-neth I-4H 1 2
triHazoI-S- 1 -2 6-dinethox rimidine N ~~~j] NON
_N N N/N C "~ /OThe title conmpound of Exanple
8.5 (1'& ng, 0.29 nmol) and the title conpound of
Exalple is 21.4 (86 ng, 0.43 mmol) in isopropanol (3
The tiflecohPodnBEaEefhE 27 (WBIEg, edt @ehoRt wakQfisselve@in ahaﬁﬂxﬁo mL)

The sol vent was renoved and the resi due was dil uted

and hegtedhtodi &CHY- orlpdrezina hidrardll yAwil, ZSporolledad atded anrhthe reaction
was sﬁ%&} gtdrr%\%g: (g\)rr:egré éﬁfe "fﬂe r%ﬁ'ctf%n%% tl’?en crOE)Fe(a tg) 900n!i P %raQSr%raﬁd the

produdi Gvidienlioxypfiitdred aifiEsMmeaTdwhydr azi de. The mi xture
was filtered and the filtrate was concentrated. The

"H NMR 380 MId7.dGEr89): pulppy) Qeft 8. rpads A Haht- vt d §pabhly (dd, 1H),
ronet hane to | M net hanol
6.38 (l%hﬁgﬁchwo(:’one%ﬁ @2301\1?9 gi\L/\I/?f oam solid was obtai ned as
the title product (336 ng, 24 %. 'H NWVR (300 MHz,
CcDCl 3): 8 7.68 (s 7.58 (m 1H), 7.35 (m
Exanmplg ?9%§-N&et§'€'?2r?lmvrldazlm3>0 "1H), 4.(79 (tH? 1H), 4.(01
s, 3H), 3.99 (s, 3H), 3. 92 (s, 3H), 3.28 (m 211),
.19 (g, 2H), 1.86 (m 4H) WO 2007/130820
| PCY/ US2007/ 067367 57 In a simlar manner the

f okl ow ng conpounds were synthesized. Enantionerically
ure products were either synthesised as racenates

The 43 8ink SRy -G RY-b60D JeRbic HEIdGHRN ¥eF &i-Ying Hu, Pankaj D. Rege, and
E. I. Corey, J. Am. Chem. Soc., 2004, 126, 5984) (82 g, 440 mmol} was mixed with

hydrazine hydrate (50 g, 999 mmol) at room temperature. The mixture was heated at 60 °C
for 4 h. After evaporation of solvents the oil residue was further dried under vacuum. To the
resulting residue was added 6 M aq. HCL. The mixture was heated at 60 °C for 5 h. The
solvents were removed in vacuo. To the residue was added methanol three times, foillowed
by concentration. To the resulting residue was treated with dry ethanol followed by filtration
to removed insoluble solid. The filtrate was concentrated to dryness. To the resulting residue
was added dry i-PrOH and 20 g anhydrous K;COs. The mixture was heated for 20 min at 60
°C. After filtration, the filtrate was concenfrated to dryness. The residue was purified with
flash chromatography nsing DCM : MeOH : EtsN (10 : 1 : 0.3) to give the title compound
(13.4 g, 28 %).

"H NMR (400 MHz, CD3;0D): § (ppm) 2.24 (s, 3H), 6.73 (s,11D), 7.82 (s, 1H).
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synt hesi sed from enantionerically pure starting
material. Purification by preparative chiral HPLC was
w@enfasmsed using Chiral cel OJ, 250 x 20 nm 10P@m/0$2007/067367
Chiral pak AS, 250 x 20 mm 10 mcolums eluted wth
m xtures of EtOH / heptane / TEA or EtOH / TEA. For
conmpounds separated by chirgdg HPLC the yield is given
for synthesis of the racemate.
3-{3-[(R)-1-(4-Methyl -5- 68 % N pyrimdin-5-yl-
3L2 ,N N N N[124]triazol 3-yl)- Wite
SJO\IpyrroI idin-2-yl]-i soxazol 5-yl }-benzonitrile
R &id(s, 1H), 9.06
: 7.72 "HNWR (d, 1H), 7.59 (t,
1H) 6. 64 (s, 1H), 5. 49 (t, 1H), 3.94 (m 111), 3.65
3.62 (m 1H), 2.6 (m 1H), 2.32 (m 3H)
) -1-(4-Methyl -5- 73% N i pyrazin-2-yl-4H 31.3
N"[1,2,4]triazol-3-yl)- Beige N NN
)yrrolidin-2-yl]-tetrazol- 2-yl}-benzonitrile foam 11
N (300 MHz, CDC13): S (ppm 9.48 (s, 1H), 8.58 (s,

To a ]’r'%ed s%lu?_bgn ()gkhe%l’&e’ co?nsp fnd gf‘E}NMﬁnlé oY (21lzi)g2 49- n?rﬁol()‘in cdiddbntrated
sulphdri8 5c1(i |(r$0 BiH), 13)4‘.43314.1[’1'( cﬂi):hmqai:b (N/§1gh§1 nﬁnol}gﬁ% add(ed in srrl;gl} quantities

at 50 Cgp |a%§ 1n¥ y,\grg_lfld} ]?OVE{}IF Nﬁ% N ngzmﬁlf}laf I %S)Z(%szg t(ﬂh%: imxture

w1th11§ ZM |rﬁ1nb§ﬂ | Jr4d doﬁtlflﬁ&ﬂbf\'a 630 Myiznin M‘@ théd thppRPous green
11 8.55 (s, 2H), 7.98 2H), 7.7 'HNMVR
rmxtl(rd wa& plpured’ [o:32) L(shed ich) Theg;ogg ppwder 1ch53652gafc3fi welq_ﬁollectcd

Washed w1th<:01d we'ft'zzl an?c’l agned(tgbve the title compound (4.5 g, 77 %).
'H NMR (400 MHz, (CD3),S0): 8 (ppm) 7.22 (s, 3H), 8.13 (s,1H), 13.38 (s, broad, 1H).

Exa

HO

Example 31.1: 4-(5-§2-[5-(3-chloro phenvl)iso;azol—?;-vl]piperidiu-1-vl}-4-methvl—4H-

1,2,4-triazol-3-yD)-2,6-dimethoxypyrimidine

The title compound of Example 8.5 (101 mg, 0.29 mmol) and the title compound of Example
21.4 (86 mg, 0.43 mmol) in isopropanol (3 mL) in a scaled vial were heated at 100 °C for 5
days. The solvent was removed and the residue was diluted with dichloromethane. Polymer
supported isocyanaie was added and the mixture was stitred for three hours to remove excess
2,6-dimethoxypyrimidine-4-carbohydrazide. The mixture was filtered and the filtrate was
concenirated. The crude residue was purified by flash chromatography eluted with 100 %
dichloromethane to 1 M methanol in dichloromethane. Yellow foam solid was obtained as
the title product (336 mg, 24 %).

'H NMR (300 MHz, CDCl3): 8 (ppm) 7.68 (s, 111), 7.58 (m, 1I1), 7.35 (m, 21), 7.34 (s, 1H),
6.52 (s, 1H), 4.79 (t, 1H), 4.01 (s, 311), 3.99 (s, 3H), 3.92 (5, 3H), 3.28 (m, 2H), 2.19 (q, 2H),
1.86 (m, 4H)



1H), 3.93 (s, 311), 2.59 (m 1H), 2.28 (m 3H) WO

2007/ 130820 PCT/ US2007/ 067367 58 5-(5-{(R-2-[2-(3- N
wo-2@mhsses phenyl )-2H 52 % 31.5 PCT/US2007/067367

tetrazol -5-yl]-pyrrolidin- pale N " NON N1)

1-yl}-4-methyl -4H yellow [1,2,4]triazol-3-yl) c'

pyrimdine solid (300 MHz,57CDC13): 6 (ppm 9.3 (s,

1H), 9,06 (s, 1H, 8.13 (s, 1H, 8.02 "HNWR (m 2H),

7.49 (m 2H), 5.73(m 1H), 4.01 (m 1H), 3.69 (s, 3H),

3.59 (m 1H), 2.43 (m 4H) 4-(5- {(R) 2-[5-(3- 51 %

31.6 N Chl oro-phenyl)-isoxazol - ~~

3-yl]-pyrrolidin-1-yl}-4- Chiral o' No

methyl -4H[1,2,4] N' triazol-3-yl)-1-nethyl-

Ina swga%r'nat | 9}‘8]16(' %Olﬁ-fﬁs(é Efgnlg%l%tig @%&ﬁg%?é\%—%i Fﬁ%@;ﬁ&enﬁ]&y 9%1‘6

produeg %eré‘-éﬁher ByfRestiRd ad F@cem@te@ Qn({ Soparelct) by dhidBHPL.C cktdere
9 (ddd, 1H). "HNVR 3.62 (m 3H), '3.57 (s, 3H),
synthéhéﬁﬂ f{om eﬂah‘i’,tlpmﬁrl%ly(pure sxai)tl,ng MBI rﬁuﬂ;ﬂqytlon by mgp@mwe chiral

HPLQ),_Was;pq,ri‘orgLeﬂruS@g éﬂlraw QiﬁSQI Chl o;lﬁ u?nh (¥h@mﬁ<az§§zﬁo x 20
mm, fs\d e}érgrcgpl?ﬁnsyelutem& ity df%zt@h'/ l'ijép%.lnz: 7 FERES: MY TEA. For

compounds separated by chiral HPLC the yield is given for synthesis of the racemate.

w
o
[\

3-{3-[(R)-1-(4-Methyl-5-
imidi 68 %
N pyrimidin-5-yl-4H-

( \N I\?’T—f =N 11,2,4]triazol-3-yl)- White

o \NX{ b pyrrolidin-2-yl]-isoxazol- |

N 5-yl}-benzonitrile solid
1
N

(300 Mz, CDCL): & (ppm) 9.31 (s, 1H), 9.06 (s, 2H), 7.98 (m, 2H), 7.72
tyNMR | (@ THD), 7.59 (t, 1H), 6.64 (s, 1H), 5.49 (1, 111), 3.94 (m, 1H), 3.65 s,
3H), 3.62 (m, 1H), 2.6 (m, 1H), 2.32 (m, 3H)

3-{5-{(R)-1-(4-Methyl-5-
pyrazin-2-yl-4H- 73 %

31.3 mef %\(\ \) [1,2,4]triazol-3-yl)- Beige

pyrrolidin-2-yl]-tetrazol-
il 2-yl}-benzonitrile foam

(300 MHz, CDCl3):  (ppm) 9.48 (s, 1H), 8.58 (s, 2H), 8.37 (m, 2H), 7.74
g NMR | (M 2H), 5.77 (4, TH), 4 (m, 1H), 3.95 (s, 3H), 3.52 (m, 1H), 2.67 (m, 1H),
2.35 (m, 3H)

W
Juakry
o

3-{3-[(R)-1-(4-Methyl-5-
N ; 36 %
e pyrazin-2-yl-4H-
AR SUS (L2410l 35D | Coloriess
© N N\/) pyrrolidin-2-yl}-isoxazol-
p/ 5-y1}-benzonitrile foam
N

(300 MHz, CDCl3): 5 (ppm) 8.81 (s, 1H), 8.55 (s, 2I), 7.98 (m, 2I1), 7.7
g NMR | (@ 1H), 757 ¢ 1H), 6.62 (s, 1H), 5.53 (t, 1H), 4.14 (s, 1H), 3.98 (m,
1H), 3.93 (s, 3H), 2.59 (m, 1H), 2.28 (m, 3H)




pyridin-2-one (500 MHz, CDC13): 6 (ppm 7.76 (d, 1H),
7.69-7.71 (m 1H), 7.61 (dt, 1H), 7.45 (dd, IH),

WO 283430840 (m 2H), 6.64 (d, 1H), 6.50 (s, 1H)PCBUSB07/067367
1H NWVR (dd, 1H), 3.83-3.89 (m 1H), 3.59 (s, 3H),
3.49-3.52 (m 1H), 3.49 (s, 3H), 2.52-2.59(m 1H),
2.12-2.32 (m 3H) 4-(5-{(R58-[5-(3- 65 % 31.8 N

Chl or o-

3-yl]-pyrrolidin-1-yl}"4- Chiral

phenyl ) -i soxazol - ci N

OIN",

ik

’43 (m,

methyl -4H-[1,2,4]triazol \N. N 3-yl)-pyridazine
i(lep?; at igog>o Eggo M|:|)|Z CDClB%adS (ppm _9.51-9.53 (m
-1), ]9 , 1. 77 5-GH)(R)2-[8937. 71 (

1:) ! N;- f5:‘04§1 dtﬂd@l, 3495 go rUhle?rb(D )he@[ychs 11&? “,
315 53-3. ( Nz 6296 t;%azo mé Yld(ns phb:

3 WO |2 130820 P 2007/ C%L

5-H)( 5-{ 2L é (3- 6 % 31.9 ?N-F . 3uiansl 451 ) yellow

f\:rhl $r {):]phenﬁjlm)l-l soxazol CL 3-y |IPPEBUYIPR1 i di n- | - yI | sadid

~ (rm@ z 41‘15([:1}) 3,(fhhy 9329 14N, 86 (Y DY/ 13 (8, TN ES.02
1@{1&% (n 2;9( @73&121%1 ,013(5) '1H§ 30@9 (sS3H}?'ﬂ)59 (m,
5. (

21 |) ) \ S, 2 V4 uu, il TH)

3.61 (s, 1H), 2. EWQSrJ(Ri?IL[\S_ ; ) . B41 %
316m 3H| n, 2- ( 5- “[5- (3- % o-phenyl)- $sok -
—Chl or o-jpheny |- 36 N ?IY hﬁ’y’(}r"h‘imll@’l} '4' Chiral

3-yl] -pyrrdi i | -ymax@% r gimethxd- A4t ,2.4] :

met hyl -[4H- [ T, 2, 4] tri azolls 8. y1}|-ipgrdAi e aghrlat i pfcparation

(500 Mz, CDAI3): S (ppm 9. 48 |($]-pyiffin-2Bo83 (m_ 2H),

7.70 () (5hbIMHzZ M 5. (BPm§ M70I(H) 111Y, 736 (o) 1ERHY.36 Gmb2H),

. (s, 1H ’656@&1 (1), 6168 ¢d, 39 Y. £0s, A, 5.43. @A), 3.89 (ddd, 1H),

HNMR 362 (m, 3H), '3.57 (s, 3I0), 3.50 (m, 1H), 2.55 (m, 1H), 2.30 (m, 1),

2.19 (m, 2H)

31.7 oro-p erlly.)-lsoxazo -

E— 3-yl]-pyrrolidin-1-y1}-4- | Chiral
methyl-4H-| 1,2,4}triazol- ]
3-y1)-1-methyl-1H- separation
pyridin-2-one

(500 MIIz, CDCly): & (ppm) 7.76 (d, 111), 7.69-7.71 (m, 1H), 7.61 (dt,

) 1H), 7.45 (dd, 1H), 7.35-7.40 (m, 2H), 6.64 (d, 1H), 6.50 (s, 1H), 5.33

HNMR | (dd, 1H), 3.83-3.89 (m, 1II), 3.59 (s, 3H), 3.49-3.52 (m, 1H), 3.49 (s,

3H), 2.52-2.59(m, 1H), 2.12-2.32 (m, 31)
4-(5-{(R)-2-[5-(3- 65

11.8 Chloro-phenyl)-isoxazol- ¢

T 3-yl]-pyrrolidin-1-y1}-4- } Chiral
methyl-4H-[1,2,4 |triazol- )
3-yl)-pyridazine separation

(500 MHz, CDCl3): & (ppm) 9.51-9.53 (m, 1H), 9.30 (dd, 1H), 7.77 (dd,

. 1H), 7.69-7.71 (m, 1H), 7.60 (dt, 1H), 7.34-7.40 (m, 2H), 6.51 (s, 1H),

HNMR | 544 (dd, 1H), 3.90-3.96 (m, 1H), 3.67 (s, 3H), 3.53-3.59 (m, 1H), 2.54-

2.62 (m, 11T, 2.35-2.57 (m, 3H)




(m 1H),
4-(5-{(R)-2-[2-(3- 36%
W0 20471 s8e@Z Ol

2.56 (m 1H), 2.32 (m 1H), 2.19 (m 2H)
N Chl or o- phenyl )-2H 31.11 n,

-5-yl]-pyrrolidin \ NN IN N N _NCT/US2007/067367

1-yl}-4-methyl -4H [1,2,4]triazol-3-yl)-1- cl O
met hyl -1 H pyridin-2-one (300 MHz, CDC13): 8 (ppm
8.40 (s, 111), 8.00 (m 1Hs597.47 (m 2H), 'HNWR 7.36
(d, 1H), 6.76 (dd, 1H), 6.69 (d, 11-1), 5.72 (dd, 1H),
3.96 (m 1H), 3.68 (s, 3H), 3.58 (s, 3H), 3.53 (m
1H), 2.61 (m IH, 2.31 (m 3H (S)-3-[5-(3-Chloro-
Chiral phenyl)-isoxazol-3-yl]-4- 31.12 ci 1 ,N N-Ni N
(4- et hyI 5-pyra - 2- separ at i|qgm/-p5 2.15-(3-
319 - 4H-[[L, 2, 4] tri 2zl - 3- 4 NJ yl%marogjj]éh[l (og(gfgq Vg
=TDC13) : (9. 484 (s, sﬁg]_pygol%n(l 1
(m 2n| 667 Qe ob 1R = b nt?z{izcil' [
(_m B (i’ H)’Q\N’én (m ém -Paflmac s ’
MR TR 2, CIR§L): 9 (apm) 9.23 (g 16 0315, ) 791, 11D,
ITHNIR { (|RJ-6beqt2l B3 7.386/ .98 (1 M%6@HI($3r1bl)pﬁéE19dd) 18 R90 Gle.
N 1-N NH]\|3t6ét(s aBH)LQ»SS (0] 11dy 2cS (o ilhE), N14-2.34 (m, MHN NH
1-yT}- 4 et hyl - i 0 [, 2, 4][tr(5&8)-235%B) - 1H )
pyri di n- 2- one (30 , CDC13):| @b nP)ddxasol- | PPV
31go(m 1 m}emj 6. 85 2blidin )13 -4 %ﬂjral
~(q, 11-1) ot's, W 98 ( 1.3:48%iakN ;
3.56 (m , 2.62 S,N@, 2. X separation
2007/130820 . PCT/ US2007/ 087367
(500 MHz, CDCl5): & (ppm) 9.48 (s, 1H), 8.53 (m, 2H), 7.70 (m, 1H),
I NMR | 7:60 (m, 1H), 7.36 (m, 211), 6.52 (s, 1I), 548 (1, 1H), 3.91 (m, 4H), 3.50
(m, 1H), 2.56 (m, 1H), 2.32 (m, 1H), 2.19 (m, 2H)
4-(5-{(R)-2-[2-(3-
p Chloro-phenyl)-2H- 36 %
3111 r\fN % tetrazol-5-yl]-pyrrolidin-
N }(; 1-yl}-4-methyl-4H-
[1,2,4]triazol-3-yl)-1-
methyl-1H-pyridin-2-one
(300 MHz, CDCls): & (ppm) 8.40 (s, 1H), 8.00 (m, 1H), 7.47 (m, 2H),
NMR | 736 (d, 1H), 6.76 (dd, 1H), 6.69 (d, 11I), 5.72 (dd, 1H), 3.96 (m, 1H),
3.68 (s, 3H), 3.58 (s, 3H), 3.53 (m, 1H), 2.61 (m, 1H), 2.31 (m, 3H)
0—> (S)-3-[5-(3-Chloro- Chiral
N phenyl)-isoxazol-3-yt]-4-
31.12 4 >/*N/ (4-methyl-5-pyrazin-2- separation
o LN N\NA\(N\ yl-4H-[1,2,4]triazol-3-
‘ ND yl)-morpholine
(400 MHz, CDCls): 8 (ppm) 9.48 (s, 1H), 8.63 - 8.54 (m, 2H), 7.71 —
. 7.67 (m, 1H), 7.62 — 7.56 (m, 1H), 7.74 — 7.33 (m, 2H), 6.67 (s, LH), 5.00
HNMR | _4.94(m, 1H), 4.25 (dd, 1H), 4.13 — 3.90 (m, 3H), 3. 99 (s, 3H), 3.57 -
3.48 (m, 1H), 3.46 —3.35 (m, 1H)
}\, 4-(5-{(R)-2-[2-(3- 80 %
N Chloro-phenyl)-2H-
31.13 0~ tetrazol-5-yl]-pyrrolidin-
O N NWNH 1-yl}-4-methyl-4H-
cl o) [1,2,4]triazol-3-yl)-1H-
pyridin-2-one
(300 MHz, CDCl3): 8 (ppm) 8.12 (s, 1H), 8 (m, 1H), 7.44 (m, 3H), 6.85
1 NMR | (6 TH), 6.72 (q, 1HD, 5.73 (s, 111), 3.98 (m, 1H), 3.69 (m, 3H), 3.56 (m,
1H), 2.62 (s, 1H), 2.31 (m, 3H)




60 4-(5-{(R)-2-[5-(3- Isolated 31.14 ci N
Chl or o- phenyl )-isoxazol- in O- N O

w@2007h3g8y0 rol i di n-1 -yl }-4- Exanple 1NH PCT/US2007/067367
met hyl -4H41, 2, 4] triazol- 31.6 3-yl)- |
H pyridi n-2-one (500MHz, (CD3)2SO: 8 (ppm 11.70 (s,
broad, 1H), 7.91 -- 7.89 (mgp 1H), 7.81 - 7.75 (m
1H), 7.56 -- 7.51 (m 2H), 745(d IH), 7.14 (s, 1H),
6.54 "HNWR (d, 1H), 6.47 (dd, 1H), 5.29 (t, 1H),
3.84 - 3.78 (m 1H), 3.59 (s, 3H), 3.48 - 3.42 (m
1H), 248-240(m 1H), 2.15 --1.96 (m 3H)

6- (5-{( 77 % 3115 N.g5-NR)-2-[5-(3- Isolated
| or o-|p} xazol cj | O. N

221 1 - oV 1.4 0 r;-'kN\v enyllsoaqu-7 ]
PR SR

31

CDC13):| S 8.09 (ppm ¥ 1H),
1H). 7.34 (m 2H). 6.97 (d. 1F )(‘E%P?(%dm“ 3.48

~t

(t, 111)(S0BMBR, (TI3)I34)); &3pdid) 11(H) (s3biod, 13{)799437 $Hm, 1H),
. 3: 50 (m7.801Y,753nR4H)M .54 HY.5130@ 2H) .4 80, 1H), 7.14 (s, 1H), 6.54
HNNIB: { (|RY; 21{} %473(dd5ﬁ1)°/6 233('5 160984 — 3.78 (m, 1H), 3.59 (s, 3H),

Chl or o-|phagy k)i GP18B0) 48 L8 MWD 1H), 2.15 - 1.96.(m, 3H) |, ..
o-ylI]- YIIUI!UIIII-YIJ‘ 4 I'I ITETITY, ﬁ(%l GLLSI]dFL)IT;?%\I
3-yl)-2H pyri da -3-one (400

31.15. 30 ( %%Of?“ é“s‘”‘ﬁécﬁlm

br oad 8.32 (s, 1

M), 7.[5% Vlmm oH) .| Ty pyaolidipgl-ylg-4g] (s,
1H), 5.7 H) (m 1H)metbyl7‘tﬂi§2 Adieyol- 3 65
(m 1H)|, 2.55 (m 1H), 2.20 (m| 3BH)-2-methyl-2H-

5- (5-{(JR) -2-[5-(3- 48 % _31.17 |ipyridazin-3-one

.__FI uor o- |pae0 Wiz, X BY 6 8. ONpPmHd AT, 7.68 (s, 1H), 7.57 (m, 1H),
HNMR - pyy solhdiwmy, b-9yl@; A1), 6.53 (s, 1H), 5.48 (t, 1H), 3.92 (m, 1H), 3.81
(s, 3H), 3.79 (s, 3H), 3.50 (m, 111), 2.54 (m, 111), 2.22 (m, 31)

5-(5-{(R)-2-[5-(3- 56 %
31.16 Chloro-phenyl)-isoxazol-
. 3-yl]-pyrrolidin-1-yl} -4~
sy NH methyl-4H-[1,2,4 |triazol-

3-yD-2H-pyridazin-3-one

(400 MHz, CDCl5): 6 (ppm) 11.30 (broad s, 1H), 8.32 (s, 1H), 7.67 (s,
'H NMR 1H), 7.57(m, 1H), 7.35 (m, 2H), 7.01(s, 1H}, 6.58 (s, 1H), 5.57 (s, 1H),
3.96 (m, 1H), 3.70 (s, 3H), 3.65 (m, 1H), 2.55 (m, 1H), 2.20 (m, 3H)

5-(5-{(R)-2-[5-(3- 48 %
Fluoro-phenyl)-isoxazol-
3-yl]-pyrrolidin-1-yl}-4-

methyl-4H-| 1,2 4]triazol-
3-yl)-2H-pyridazin-3-one

31.17

(400 MHz, CDCL3): 8 11.30 (broad s, 111), 8.35 (s, 1H), 7.47 (4, 1H),
g NMR | 7-37(m, 2H), 7.07 (m, 1H), 6.99 (s, 1H), 6.54 (s, 1H), 5.52 (m, 1H), 3.94
(m, 1H), 3.67 (s, 3H), 3.60 (m, 1), 2.55 (m, 111), 2.20 (m, 31)

6-(5-{(R)-2-[5-(3- 62 %
N Fluoro-phenyl)-isoxazol-
31.18 B N ) 3-yi]-pyrrolidin-1-y1} -4-
F o ‘N)\@/ methyl-4H-[1,2,4]triazol-
=0 3-y1)-2-methyl-2H-

pyridazin-3-one

(400 MHz, CDCL): & (ppm) 8.08 (d, 1H), 7.47 (d, 1H), 7.37 (m, 2H),
g NMR | 7.08 @, 1H), 6,96 (d, 1H), 6,52 (s, 1H), 5.48 (1, 1H), 3.91 (m, 1£1), 3.81
(s, 3H), 3.79 (s, 3H), 3.50 (m, 1H), 2.54 (m, 1H), 2.19 (m, 3H)




F NNHnmethyl-4H1[1,2,4]triazol- N 3
-yl)-2H pyridazin-3 -one (400 MHz, CDC13): 6 11.30

w@ boooashss) 1H), 8.35 (s, 1H), 7.47 (d, 1H), 1HdIVES2007/067367
7.37(m 2H), 7.07 (m 1H), 6.99 (s, 111), 6.54 (s,
1H, 5.52 (m 1H), 3.94 (m 1H), 3.67 (s, 3H), 3.60
(m 1H), 2.55 (m 1H), 2.205(m 3H)
6-(5-{(R)-2-[5-(3- 62 % N, Fluoro-phenyl)-isoxazol -
31.18 / ~-N 3-yl]-pyrrolidin-l1-yl}-4- F1 O,NNN NN
methyl -4H-[1, 2,4]triazol- 0 3-yl)-2-nethyl-
pyridazin-3-one (400 WMHz, CDCl13): 8 (ppm 8.08 (d,

IH), 7.147 (d, 7.37 (m 2H) v k3,
5.96 (d 1M1%’fﬂ %41&1@@1{( 1)

) (SIll 5 %(I( N
3118y, 3.[8T 19 (s, Oéﬁ >4
(m 1H)|, g, °2007/ é%E 57367
61 1- Mgt hyl - 4-{4- met hyd 5. 52 %P | 3 “(B-m

31.19 "N INj o tolylisoxazdili®: 2
pyrrolifdin=1-yl]-4k " _cH [ 1_2 PAFdm-2-95¢ 3 _\,u ]

H pyri [di5A0 MIBaEDCEDG (wpn) 7GROISHD,E 1 5pigh 1Tk 7530 n?qH) 7.20
. 2H) , 7.[3@, (H), 6THM)(dd71B)) 6(a5, (brbal 5, AR 6.45((el, 1THDHp .40 §t, THD), 3.88
HNMR 1H) (m,61553.60(04aH)S3.56 () 3HH.348 (s, 1H)H.53 tmaDH), 2,37 G5,
1H), 3. B8y, HoRIVR, (mn) A3)-2.18.89205, 3H), 3.56 (s, 3H),

35T (M 1), 273 (m IH), Z.374A. (&Met@ﬂS%ﬁ%&S( 0%

14, 2.p4-2.10 2'5!) 5-{4- Met -tol?I—[s@@zo %
31‘ non
3139 20 H ¢ ;g{ folidin-1-yl]-411-

] )@“ i soxazol - 3- y)r
Xm [1,2,4]triazol-3-yl}-2H-

pyridazin-3-one

(500 Mz, CDC13): 8 (ppm) 10.9 (broad s, 1H), 8.43 (d, 1H), 7.52 (m,
, 2H), 7.31 (m, 1H), 7.22 (4, 1H), 6.97 (d, 1H), 6.44 (s, 1H), 5.42 (1, 1H),
HNMR | 303 (ddd, 1H), 3.65 (s, 3H), 3.56 (m, 1H), 2.57 (m, 1H), 2.39 (s, 3H),

2.34-2.14 (m, 3H)

4-(5-{(R)-2-[5-(3- 98 %
Fluoro-phenyl)-isoxazol-
3-yl]-pyrrolidin-1-y!}-4-
methyl-4H-[1,2,4]triazol-
3-yD-1H-pyridin-2-one

(500 MHz, CDCLs): & (ppm) 7.51 -7.47 (m, 111) 7.44 - 7.37 (m, 3H), 7.13
. —7.07 (m, 1H), 6.83 (dd, 1H), 671 — 6.68 (m, 1H), 6.50 (s, 1H), 5.44 (t,
HNMR | 11, 3.94 — 3.87 (m, 1I0), 3.63 (s, 3H), 3.55 — 3.48 (m, 1H), 2.60 - 2.51
(m, 1H), 2.35 —2.13 (m, 3H)

2-Methyl-5-{4-methyl-5- 14
o [(R)-2-(5-m-tolyl- o
31.22 [ % N}‘/N o isoxazol-3-yl)-pyrrolidin-
° ’\\f\f 1-yl]-411-[1,2,4]triazol -3-
S y1}-2H-pyridazin-3-one

(500 Mz, CDCly): & (ppm) 8.37 (d, 1H), 7.51 (m, 2H), 7.31 (i, 1H), 7.22
) (bd, 1ID), 6.94 (d, 1H), 6.44 (s, 11T), 5.41 (t, 1H), 3.92 (m, 1H), 3.81 (5,
HNMR | 3H), 3.63 (s, 3H), 3.55 (m, 1H), 2.55 (m, 1H), 2.38 (s, 31), 2.35-2.13 (m,
3H)




\ 0 pyrrolldln-l-yl]-4H,HH[ 1, 2,4] triazol-3
- -2H N '1'" " pyridazin-3-one (500 MHz, CDC13): 8
W@ pii3e 9 (broad s, 1H), 8.43 (d, 1H), 7.52 $a1m/USRb/967367
7.3 (m | H, 7.22 (d, | H, 6.97 (d, 1H, 6.44 (s, |
H, 5.42 (t, IT-T), 'HNW 3.93 (ddd, 114), 3.65 (s,

, 3.56 (m 1H), 2.57 (me2lH), 2.39 (s, 3H),
4214(m3H)4(5{(R)2[5(3 98 % 21 F " CH3

or o- phenyl ) -i soxazol 31. ! ~'

o
yl '}

"H 3-yl)-1Hpyridin-2-one (500 MHz, CDC13): 8 (ppm

3
u
yl]-pyrrolidin-l-yl}-4- nethyl-4H[1 ,2,4] triazol-
5

1 -7[47 (m 7.44 - 7.37 |(@q5-@R)-2-[8-33 - 7/07,
m 1H)| - AH. 671 - 6.Giflololhodyl)-iscka 83 %

128 50 M BB LE), 3943 1§p Hokdih-11) 4,363
€S, 3H) 3748 (n 1H), %Q . &/4%2&m,
1H),2.3p-2.13 (m 3H)T2: Met hyl - e %0
[ -

3
2.
Fl
3_
-
(

l\\

=3-v|)-pvrrolidin " yndlnzone

2-[5-mtolyl- 31.22 b| /~

A0 P Cyah () 77703, 160y 6% (a7 87 drie 2HD:
o aEIah: o, 8501 ThD et 1 TIE3 Shion, deg, 3.60
(s1 BBD), 3732@, 3MHa, 491k, 15, D4 (rd, LHP, 406{5 szH)(%Sl Km,

) t
H, 5. 411H,2.25-MI2 (&, BA)(m | H, 3.81 (s, 'H NMR
) : , 3.55 (m  1H)4-{2Nedhy(lB-[(RIR(52. 38,
G bl B, 20 ol |
31 Y rtofdin?t-yl]-4H-
I oro- ph 1)1 sOwe 83 % [1,2,4]triazol-3-yl}-1H-

A pyridin-2-one

(500 MHz, CDCls): 8 (ppm) 12.68 (broad s, 1H), 7.51 (m, 21), 7.41 (d,
1 110), 7.30 (t, 1H), 7.21 (d, 1H), 6.81 (dd, 1H), 6.69 (d, 1H), 6.45 (s, 1H),
HNMR | 542 (1, 110), 3.91 (m, 1H), 3.61 (s, 3H), 3.54 (m, 1H), 2.55 (m, 1H), 2.38
(s, 310), 2.33-2.12 (m, 3H)

6-(AMethyl-5[(R)2-G- | .
N, m-tolyl-isoxazol-3-yl)- ¢
3125 s | pyrrolidin-1-yl]-41T-
ol W [1,2,4]triazol-3-yl}-3H-
Nax A pyrimidin-4-one

(500 M1z, CDCls): & (ppm) 8.20 (s, 1H), 7.51 (m, 21), 7.32 (s, 1H),
: 7.30 (t, 11D, 7.20 (bd, 1H), 6.46 (s, 1), 5.44 (1, 1H), 3.90 (m, 1H), 3.82
HNMR | (s, 3H), 3.51 (m, 1H), 2.54 (m, 1H), 2.38 (s, 3H), 2.30 (m, 1H), 2.18 (m,

2H)
4-(5-{(R)-2-[2-(3-Chloro- | 90 %
C,/@\N,N\ pheny!)—?H-tetrazol—S—yl]-
Moy N pyrrolidin-1-yl}-4-
Né( _ methyl-4H-|1,2,4|triazol-
31.26 | L
N== 3-yD)-pyridazine
7\
N=N

(500 MHz, CDCls): & (ppm) 9.54 (s, 1H), 9.31 (d, 1H), 8.11 (s, 111), 8.02
. ~7.99 (m, 1H) 7.81 - 7.79 (m, 1H), 7.48 - 7.46 (m, 2H), 5.74 (q, 11),
HNMR | 400 (q, 1H), 3.63 — 3.55 (m, 1H), 2.66- 2.62 (m, 11), 2.44 - 2.26 (m,
3H), 0.90-0.84 (m, 1H)




31.23 1 I'IN ~ 3-yl]-pyrrolidin-1-yl}-4 N
methyl -4H[1,2,4]triazol- 3 -yl)-1, 6-dinethyl-1
w@yooradses2®- one (500 MHz, CDC13):
7.60 (m 1H), 7.37 (m 2H),
iII:PNI\/g(SO (s, 1H), 5.43 (t,
s, 3H), 3.55 (s, 3 3.49 (m 1H),
1H), 2.40 (s, 3H), 2.31 (mw31w, ( ¥
4-{4-Methyl -5-[(R)-2-(5- 70%

6.65 (d, 1H),
1H), 3.88 (m 1H),

H-

8 (ppn) 7.70 Bam/ubid)7/067367
6.55 (d,
3. 60
2.54 (m
2.25-2.12 (m 2H)

31.24 N pyrrolidin-

-1 H O\

mtol yl -i soxazol -3-yl)-

12.68 (
(t, 1H

idin-1-v|
P

| -yl]-4H[1 ,2,4]triazo |-3 -yl
7.21 (e 1H), 6.81 (dd heby§Rokdbol-+H)
7 c(hl;]N'N 1 X l}?\%]e y;rpo%ain?ﬂbfl}lﬂh)’ 3.
5l
1-4H " [1. 2 A]tdj 34
), B9, (a7 18D 3.79
N(m 1H), 2. 1§1dfophedbl)isoxazol-3-
3-yl)-2-methyl-2H-

NH pyridin-2-one (500 MHz, CDCl3): 6 (ppm
1H), | 542 (t, 1th.
N | mfellyl-at1- 9102, 4 fifiqzof
3H) 6- [4-Met hyl-‘; ﬁﬁ&%}%aﬁ-ﬁ |
| (400 Ve CRGIGD Sippm) a;bu@)l;ﬂ>67.g%éq§ilugz,5§7(
Kt
) (s, TH¥8.60s, ADLD.55 Smd BTY, 2,54 (i) H).32 89—2.4p (i, F))
yi]-pyrrolidin-1-yl}-4-
pyridazin-3-one

broad s,~IH), 7.51 (m ’Zﬁb(fégmll-[(sq;}- 1H),
| Ch
4 2.55 (m
-i soxazol -3-yl) 31.25 13 s
v pxydazingdsane o1
(&, 1H),
5135 (m, 2H) 6.93.(82ATDs 6.51Kh,, 1H)73.3
, 3.51 (m 18}5-@R52-[6rB- 11-1),| 72%
methyl-4H-[1,2,4]triazol-
(400 MHz, (CD3),S0): & (ppm) 8.34 (d, 1H), 7.47 (d, 111}, 7.40-7.37 (m,

Iy NMR | 2H), 7.09 (dt, 1H), 6.94 (d, 1H), 6.49 (s, 1H), 5.45 (t, 1H), 3.92 (g, 1H),
3.79 (s, 3H), 3.63 (s, 3H), 3.52 (m, 1H), 2.54 (m, 1H),2.33 -2.10 (m, 3H)
6-(5-{(R)-2-[5-(3- 7%
'\S‘N/ Chlorophenyl)isoxazol-3-
31.29 cl I N 0 yi]-pyrrolidin-1-y1}-4-
o N N NH methyl-4H-[1,2,4]triazol-
3-y1)-3H-pyrimidin-4-one
(400 MHz, CDCl3): & (ppm) 8.23 (s, 1H), 7.70 (s, 1H), 7.60 (m, 1H), 7.34
lgyNMR | (m, 2H), 6.90 (s, 1H), 6.73 (s, 1H), 5.82 (m, 1H), 4.07 (m, 1H), 3.92 (s,
41T), 2.63 (m, 1H), 2.22 (m, 3H)
6-(5-{(R)-2-[5-(3-Chloro- | 58 %
ol % phenyl)-isoxazol-3-yl]-
31.30 O"[oﬁ? N_o pyrr());idin—l-yl}-df-
U methyl-4H-[1,2,4]triazol-
3-yi)-1H-pyridin-2-one
(500 MHz, CDCl3): & (ppm) 9.76 (1H, broad s), 7.71 - 7.69 (1H, m), 7.61
~7.58 (1H, m), 7.45 - 7.34 (3H, m), 6.62 (1H, dd, J =9, 1Hz), 6.48 (1H,
I NMR | 8) 643 (1H, dd, =7, 1Hz), 5.39 (111, t, J = 7Hz), 3.92 - 3.86 (1H, m),

3.68 (3H, 5), 3.54 — 3,48 (1H, m), 2.61 - 2.53 (11, m), 234 - 2.13 31,

m)




4-(5-{(R)-2-[2-(3-Chloro- 90 % N

phenyl)-2H tetrazol -5-yl]- NZZNN pyrrolidin-1-yl } -4
w@10026308%6- _ nmethyl -4H[ 1, 2,4]triazol - N PCT/US2007/067367
3-yl)-pyridazine N=N (500 MHz, CDC13): b (ppm 9.54
(s, I H, 9.31 (d, I H, 811 (s, I fl), 8.02 -7.99
(m | H 7.81- 7.79 (m | &), 7.48 - 7.46 (m 2H),
5.74 (q, I H, IHNW 4.00 (g, I H, 3.63 - 3.5 5 (m
| H, 2.66- 2.62 (m 1 H, 2.44 -- 2.26 (m 3H),
0.90-0.84 (m 1H) WD 2007/130820 PCT/ US2007/067367 63
5-(5-{(R)-2-[5-(3- 77 % Chlorophenyl)isoxazol-3 \.N
N Nyl -pyrrolidin-1-yl}-4- 315:(3{@1)2[&1(2& 61 %
met hyl {4H[1, 2, ANt riazol - 3-yl ) p2ruspb ek ﬂy:gﬁ-
31 rli daziln- 3- 0 07;\(31 Mz | CDC13) iso8aroPRI r%qld(ng-’ 1H),
#=67 (I , W H, *H\! Z 6. 95
(d, 1H), t (s, Py, 48 (t ’\%
3.79 (s, 3H), 3. 63 (s, 31, 3 é}jﬂ‘a T g B (r
lH) 2128 -2 15 (m 3H) 5.(5.¢{ Z{=3-08¢ 72-9% gy
FI uor opt(‘é@@zh/f)lﬁs@mﬂil 5 gppre)s. iz@(d;lﬂ)a\ \ERem, 41), 7.47 (i, 1H),
Ry 1 7040 @, 041); Y02 {4 1H), &2 (d\HH), 5.31 (&, 1H), 3.85 (m, 1H), 3. 62
met hyl -|4833D, 242 1y, Al43 (b, 3H)p00-8d4i(my, 3HOne (400
MHz, (QD3)234): &, (ppm 8.34 (16(5J{(R)2[3(§1—Chﬁndo- 1) %
7.40-7.|37 (m >l_\IM? 2H), 7. 0 (fdioro- ﬂvh&nylﬁ 94 (d,
31_]_:,50' 6 40? (s. f 45 st 1so§az%¥-3 Al-pidlidin-
N\ NH 1-yl}-4-methyl-4H-1,2,4-
F triazol-3-yl)-31-
pyrimidin-4-one
(500 MHz, (CD;),S0): 8 (ppm) 8.27 (s, 1H), 7.88 (m, 1H), 7.59 (m, 1H),
I NMR | 744 (m, 1H), 6.91 (m, 1H), 6.75 (s, 1H), 5.30 (m, 1H), 3.81 (m, 1H), 3.71
(s, 3H), 3.40 (m, 1H), 2.42 (m, 1H), 2.02 (m, 3H)
4-(5-{(R)-2-]5-(5-Chloro- [ 49 %
e 2-fluoro-phenyl)-
I NN o isoxazol-3-yl]-pyrrolidin-
3133 ° 0 “rﬁH 1-yl}-4-methyl-4H-
F [1,2,4}triazol-3-y1)-1H-
pyridin-2-one
(500 M1z, (CD3);SO): 8 (ppm) 7.89 (m, 1H), 7.59 (m, 1H), 7.46 (m, 2H),
'HNMR | 6:94 (m, 1H), 6.51 (m, 1H), 6.45 (m, 11), 5.29 (m, 1H), 3.82 (m, 11D,
3.56 (s, 31), 3.43 (m, 1H), 2.42 (m, 1H), 1.99-2.09 (m, 3H)
5-(5-{(R)-2-[5-(5-Chloro- [ 51 %
N}_N/ 2-fluoro-phenyl)-
31.34 . AP 0 isoxazol-3-yl]-pyrrolidin-
— o N T, 1-y1}-4-methyl-4H-
F N [1,2,4]iriazol-3-y1)-2H-
pyridazin-3-one
(500 Mz, (CD;),S0): & (ppm) 8.17 (m, 1H), 7.90 (m, 1H), 7.60 (m, 1H),
I NMR | 746 (m, 1H), 7.03 (m, 1H), 6.96 (m, 1H), 5.31 (¢, 11T), 3.84 (m, 1H), 3.61
(s, 3H), 3.43 (m, 1H), 2.43 (m, 1H), 1.98-2.09 (m, 31T)




3.79 (s, 3H), 3.63 (s, 3H, 3.52 (m 1H), 2.54 (m

1H, 2.33 - 2.10 (m 3H) 6-(5-{(R-2-[5-(3- 7%
w@Ehdoonsgsbenyl )i soxazol -3- 31.29 ci | "N N " 0OPCT/US2007/067367

yl]-pyrrolidin-I-yl}-4 methyl-4H[1 ,2,4]triazol- 3

-yl)-3 Hpyrimdin-4-one (400 MHz, CDC13): S (ppm

8.23 (s, 1H), 7.70 (s, 1H), 760(m 111), 7.34 1H

NVR (m 2H), 6.90 (s, 1 H), 673 (s, I H, 5.82 (m 1

H, 407 (m 1 H, 3.92 (s, 4H), 2.63 (m 1H, 2.22

(m 3H) 6 _(5-{(R-2-[5-(3-Chloro- 58 % cE

phenyl)-i soxazol -3-yl]- 31.30 \ / la N N o pyrrolidin-

F-yr -4 methyl - 4R 11,272, 4]t az R)iz[yJ(i-Fiuoro- 55 %

H-pyridi n-2- one}500 MHz, CDCl8) éh 6 (1H,

broad { N69 (1H, m, 13 1-3% 1;!3;!,1 m,
313545 - |7 ) WZ (1H t g (48

(1H, 1 s), 6.4%fHH, dd, '-'fnﬁl B i 39 (1H,

t, J =|7Hz), 3.92 - 3.86 (IH, mL24ltEarqlsi-3l- 354 -

348 (1H my 2 61 - 2 53 (14 | pyridip2zone 5 13" (3

m WO 2480 Va8 LODRESVSIPET) 0.6 5671 HEA 43 (m, 1H), 7.32 (m, 1H),
1.9 (5- { (| R)262mh,54)26.39 (€ 1By 6.5 [, i Hof .45 pheliy), 2830 18], F81
HANMR\- | 1m0 1 H3, x50l 38), Bl42- gy 11E0) 2.42 on, Niﬂ 2.31 (s, 3H), 1.98-2.09

1-yl}-4peshyl -4H F [1,2,4]triazol - 3- yI -2H

pyTidazi n-3 -ong~( 500 VHz, CDCL3J) IUETY A

1H), 7.169 (m 1 >1—)é 7.47 (m .5!)(5{@{ ?ﬁzqﬂi%(’(mml/

H, 7.02 (s, pAH6.92 (d, | 85
3136 1 H)> N e a0 3 42 l%;fm H}I‘sg"(ﬂdm Hp |

2.00-2.[11KCh. 3H) N Tyl bt

[1,2,4]triazol- 3 -yl)-2H-
pyridazin-3-one
(500 MHz, (CD3),80): 8 (ppm) 8.17 (d, 1H), 7.66 (m, 1H), 7.32 (m, 1H),
i NMR | 7:26 (m, 1H), 7.02 (s, 1H), 6.81 (d, 111), 5.30 (t, 11I), 3.85 (m, 111), 3.61
(s, 3H), 3.43 (m, 1H), 2.43 (m, 1H), 2.32 (s, 3H), 2.04 (m, 3H)

Example 32: 1-Methyl-6-0x0-1,6-dihydro-pyridazine-4-carboxylic acid ethyl ester




20

6-(5-{(R)-2-[5-(5-Chloro- 8 % N . 2-fluoro-phenyl)
31.32 ci | o N N~o isoxazol-3-yl]-pyrrolidin- N'NH
wd2007/1308264- met hyl - 441, 2, 4- F triazol - 3-yl ) - 3HPCT/US2007/067367
pyri m din-4-one (500 MHz, (CD3)2SO: S (ppm 8.27 (s,
IH, 7.88 (m 1H), 7.59 (m 1H), "HNWR 7.44 (m 1H),
6.91 (m 1H), 6.75 (s, 1H),».-30 (m 1H), 3.81 (m
IH, 3.71 (s, 3H, 3.40 (m IH, 2.42 (m 1H), 2.02
(m 3H) 4-(5-{(R-2-[5-(5-Chloro- 49 %
2-fluoro-phenyl)- 31.33 ci ,NNNO
i soxazol -3-yl]-pyrrolidin 00 N NH 1-yl}-4-nethyl-4H F
[L,2,4]triazol-3-yl)-1H pyridin-2-one (500 VHz,
)2SO): S (ppm 7.89 (m 1H), 7.59 (m IH), 7.46
(m 2H, "HNW6.94 (m I H, 6.51 (m | H, 6.45
0 &, 529 (m | H, 3.82 (m 1H, 3.56 (s, 3H,
3} 43 (n1 IH, 2.42 (m 1H), 1.99-2.09 (m 3H)
5- &(R) 2-[5-(5-Chloro- 51 % N . 2-fluoro-phenyl)
31. 34 OON soxazol -3-yl]-pyrrolidin- \ | .NH
To a skiryd}sofhtioR o BloxéH ,&diylido- ﬁyrﬂdatzfnieé’dz@irb&y}‘ilc)aeiﬂl'dthyl ester (1 0g, 59

pyri dazi n- 3- one (500 MHz, (CD3) 2SO
mmoljmt) an}vydgms(DMFKH; ijv@@a@qéllqd mtgssmn}mnptmé%rg Zifa)mmol) The

reactlfpﬂmx reG\JA_Ja }_%(g)lec%tﬂ)% &%ﬂ@%l 1(1{& 6120 E{%AHQ %mnicﬁ;' nggrlldded
dropv@nsgﬁ'h% DRt mistdte W ARL3 0880 & /telﬂﬁ?e%gtle%a I thdheated

at 60 °C for 15 minutes. The reaction was cooled to below 0 °C and ethyl acetate and water
were added. The organic layer was separated, washed with cold water and brine, dried over
anhydrous sodium sulfate and concentrated. The residue was purified by RP-IPLC using a
lincar gradient of acetonitrile in 0.1 M ammonium acetate buffer to afford the title compound
(712 mg, 66 %).

'H NMR (500 MHz, CDCl3): 8 (ppm) 8.17 (d, 1H), 7.46 (d, 1H), 4.39 (q, 2H), 3.80 (s, 3H),
1.38 (t, 3H).

Example 33.1: 6-Methyl-2-0x0-1,2-dihydro-pyridine-4-carboxylic acid methyl ester
O

1,6-Dimethyl-2-oxo-1,2-dihydro-pyridine-4-carboxylic acid (1.0 g, 6.5 mmol) was suspended
in dry methanol (8 mL) and chlorotrimethylsilane (2.8 g, 26 mmol) was added at room
temperature. The reaction was stirred for 36 hours at room temperature, The solvent was
removed under reduced pressure and the residue was dissolved in a mixture of
dichloromethane/methanol (25 mL) and saturated aqueous sodium bicarbonate (25 ml.) was
added. A precipitate formed which was filtered off and washed with water and MTBE and
air-dried. The filtrate was diluted with methanol/dichloromethane and water and the layers

were separated. The aqueous layer was extracted once more with dichloromethane. The
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4-(5-{(R)-2-[5-(2-Fluoro- 55 % 5-nethyl-phenyl)-
31.35 "PN-N. N a isoxazol-3-yl]-pyrrolidin O N'. NH
wd20074308200et hyl -4H F [1, 2, 4] triazol -3-yl)-1H PCT/US2007/067367

i di n-2-one (500 MHz, (CD3)2SO: S (ppm 7,66 (m 1H),
7.43 (m 1H), 7.32 (m 1H), 7.26 (m 1H), 6.79 (d, |
H, 6.51 (s, 1H), 6.45 (m d7H), 5.28 (t, I H, 3.81
rHNWR (m 1H), 3.56 (s, 3H), 3.42 (m 1H), 2.42 (m
1H), 2.31 (s, 3H), 1.98-2.09 (m 3H
5-(5-{(R)-2-[5-(2-Fluoro- 38 % N 5-nethy|-pheny|)
31.36 1oN NN~ o isoxazol-3-yl]- pyrrolidin- Il .NH 1 -yl
} -4-methyl-4H F N [1,2 4]tr|azol 3-yl)

combiggd oteszic gy ere Ckr@ddsqoi%n plérie) 5@)@(1 aiad (J?ﬂfﬁ)ﬂtr@efi Bothythe

prev10}1}_?¥éar((a(§pl§q§§}n é}_%llar(i C}ﬁe (S_“mentgat (borkfﬁ ez %%g;&é‘ﬂ( oprl_Q)duct and

were éolngi)x?_ﬁl) ey a@'ﬂerd 6§the$1‘fi)e ,coégxéﬁlcf (;EIZO 3{? 75 2/0)43 (m 1H), 2.32

'H NMRI\(M)@MHQ@{(SE@)QSOE &:(lpplyldﬂbQBﬁvnodémlﬂﬁ) a.62 &5, BERy6.85 (s, 11D), 3.82
acid eth | ester WO 2007/130820 PCT/ US2007/ 067367 66
(s, 3H) BN RID-To a stirred sol ution of

6- oxo-1, 6 di hydr o- pyri dazi ne- 4-carboxylic acid ethyl
0..9 .

r¢act|on m xture was cool ed to OC and met hyl i odi de
O (0.0 nL, 16 mmvl) was added 5 dropw se. The reaction
m xture was allowed to reach roomtenperature and was
“t'Nen heated at 60 C for 15 mnutes. The reaction was
o oled to below 0 C and ethyl acetate and water were
dded. The organic | ayer was separated, washed with

cold water and brine, dried over
To 6-pyrimidine-4-carboxylic acid (36 0 g, 257 mmol) in methanol (360 mL) was dropwise

added chlorotrimethylsilane (56 g, 554 mmol) and then stirred for 8 hours at room
temperature. The solvent was evaporated off and the solid was refluxed with 200 mL
methanol for 30 minutes. The reaction mixture was cooled, the precipitated solid was filtered
off and washed with a small amount of methanol and dried under vacuum at 35 °C to afford
27.9 g (70 %) of the title compound.

"H NMR (300 MHz, (CD3),80): 8 (ppm) 12.50 (broad s, 1H), 8.23 (s, 1H), 6.83 (s, 1H), 3.80
(s, 3H).

Example 34: 1,6-Dimethyl-2-0x0-1,2-dihydro-pyridine-4-carboxylic acid methyl ester

A suspension of the title compound of Example 33.1 (0.80 g, 4.8 mmol) and
dimethylformamide dimethylacetal (3.2 mL, 24 mmol) in DMF (10 mL) was heated at 60 °C
for 48 hours. The reaction mixture was concentrated and the residue was dissolved in
dichloromethane and washed with water. The organic layer was concentrated.

Recrystallization from ethyl acetate/heptane afforded the title compound (423 mg, 49 %)
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anhydrous sodi um sul fate and concentrated. The residue
was purified by RP-HPLC using a |inear gradient of
waemvasistoi le in 0.1 M ammoni um acet at e buf f erP¢DUS2007/067367
afford the title compound 10 (712 ng, 66 % . 'HNWR
(500 MHz, CDC13): 8 (ppm) 8.17 (d, 1H), 7.46 (d, IH,
4.39 (q, 2H), 3.80 (s, 3H),681.38 (t, 3H). Exanple
33.1: 6-Meth |-2-0x0-1 2-dih dro- ridine-4-carbox lic
acid nethyl ester 0 AN 0 15
1, 6- Di net hyl - 2- oxo- 1, 2- di hydr o- pyri di ne-4-car boxylic
acid (1.0 g, 6.5 mol) was suspended in dry methanol
1H-NMR (ob MAd, ChLon.® MmpABt7iyl @1 113))6.542d8119), 346 (5mmeh) 3\5@%3 3H),
added at room tenperature. The reaction was stirred
2.40 Gso¥HB6 hours at room tenperature. The solvent was
renoved under reduced pressure and the residue was
di ssolved in a mxture of 20 dichl or onet hane/ met hanol
(25 nL) and saturat ed aqueous SOdI um b| car bonate (25
Exanmle:& Ox94Hedihwlrg hg 4

~o fi|tered off and vvashed vvlth wat er and MTBE and
aj ied. The filtrate was diluted with
O t anoI / di chl oromet hane and water and the |ayers

separated. The aqueous |ayer was extracted once
more with di chl oronet hane. , The WO 2007/ 130820 X
6-Oxp-dibydnoanoeinsss-cagox disrasiod ¢ 0ok §di mmekywssugrended in HCI-

bubb%[l nﬁ&h#%?ﬁ'ﬂ% b A Rdion fikthRNEE Jﬁﬁ%dqgﬁﬁﬁ%%tf@ Hyen to 100 °C

previ ousl y precipitated material and
for 1 £ ommeck edidre dt wasgmnienttatedemdenrdiictgressiirep F oldert (S8 rmn:L) was

addec?E rd?/bhg (r)nr[%u%ﬁ)géast( &@gg fo d Of : };]egg%dt Ar%sg%n‘ﬁf lfllielre%gue wavadded
EtOA(cg)QQ %i)sand Jvﬁ)ter 6(@5 ﬁ&%ﬂa‘éforé—bﬂlawe@ aafhs{ea to &fdund 3-v3th saburkRd

NaH®E9s5+ d@iztlcme -M@sd: af thmpytbdt@t wes fhusd by be nghewateypbaspang forphat
Teasof %tﬁéﬁ%%}vg}(cgéaé H‘F_@ e bo u)éat‘;l grﬁgs?ulgg "[(he produ%t wgs5 gxtfygpeld)wnh DCM

(20 mL + 3 x 10 mL). The combined organic phases were dried over magnesium sulphate,

filtered and concentrated under reduced pressure to give the title compound as an off-white
powder (1.17 g, 89 %).

TH NMR (500 MIIz, CD;),80): & (ppm) 11.50 (1NH, broad s), 7.63 (dd, 1H), 7.15 (d, 1H),
6.72 (d, 1H), 3.83 (3L, s).

Example 36.1: Acetic acid 2,2,2-trichloro-1-(2,5-difluoro-phenyl-ethyl ester
o

F Cl
Cl
£ Cl

2,5-Difluoro-benzaldehyde (10 g, 70 mmol) was dissolved in DMF (150 mL) and
trichloroacetic acid (20.2 g, 123 mmol) was added. Addition of the sodium trichloroacetate
(22.5 g, 121 mmol) was initiated at 21 °C. All sodium trichloroacetate was added in portions
within 30 min, the temperature was kept at 23-27 °C throughout the whole reaction. One

hour later the aldehyde was consumed. The reaction mixture was stirred over night at room



i 0 added chl orotrinethylsilane (56 g, 554 nmol) and
then stirred for 8 hours at room tenperature. The
wae odovasisznwas evaporated of f and the solid was pef/soetdo67367
with 200 nL nethanol for 30 mnutes. The reaction
m xture was cool ed, the precipitated solid was
filtered off and washed wigh a snall anount of
nmet hanol and dri ed under vacuumat 35 Cto afford
27.9 g (70 %9 of the title conpound. is "H NWR (300
MHz, (CD3)2SO): S (ppm 12.50 (broad s, 1H), 8.23 (s,
1H), 6.83 (s, 1H), 3 80 (s, 3H. Exanple 34:
16-Di neth I -2-o0xo0-1_2-di h dro- ridine-4-carbox
tempegatiee- fBe ﬁyrtué“s%% GOOérddO i2 °Clan11 agetic Yy padsi 28rrnTef21t1 nemol) was

addedtzch%%\%lsg ?ﬂnﬁl%f 21? rr[gurﬁ E)%R%?#TQE i ace%m? Ola%a?e Pr%rynlgﬁslk)analniore DMF
(400 D) WNE a(ﬁci'eg Akkr YRSt IERE ﬁﬂxt@?e R8s Warnle@rto 48 @i erandR@uring 1h.

reactlon m xture was concentrated and the residue was
Watedvgsalded tb give agblahbo tiotreth exteactmldhea simed witht diethgk @her. The

The organi ¢ | ayer oncentr at ed. crystallij i Qn
com fqnewaaﬂvrp%aieewt‘@me@aﬁ HmgE P créadertaﬁeefl (MegO eb@é‘i?ﬁdmd
evapdiEdyobitvs i s e g AT Y IR R s o
'HNM‘R, (500 M Hz L181,(: S, (iaﬁﬂﬂ) 7.33-5% (s, 118H).03- 72104@1 (0s1), 868 (s, 1H),

Exanmpl e 35: 6- Oxo- di hydr o- pyri di ne-2 carboxyllc
2.20 ac3d). net hyl ester 0 HO N O
6- Ox0- 1, 6-di hydr o- pyri di ne-2-carboxylic acid (1.20 g,
8.63 Mol ) was suspended in HCl - bubbl ed nethanol (10

: a mcrowave
R G i R R
concentr at ed under reduced pressure. Tol uene (50 ni)

was adided and t m xture waf acemeaid patred undefrgs o,

36 educed pressure 5b the resi dyeyas 3@ q§ﬁﬂb@ EtCﬁc
€20 L) r (15 nmL) befop to
chat ed I\IaI—IC:CEIEOIWL;{J q‘@ﬁ?lp %% of

around
the prd nd to be in the water phase and for
was evapor ated under reduced

that

1 PrESSUT QSOOTWZOC%@‘ 5 W EX66 k! BY), WRRRmDEN), 7.07 (¢, 1), 6.70
HNMR | (5 1H), 2.23 (s, 3H)
% Acetic acid 2,2,2-

36.3 0 0 trichloro-1-(2-fluoro-5-

al methyl-phenyl)-ethyl
\©\)\KCE ester
F Cl

l (500 MHz, CDCL): § (ppm) 7.44 (m, 1H), 7.17 (m, 11I), 6.96 (m, 111),
HNMR | 670 (s, 1H), 2.34 (s, 3H), 2.19 (s, 3H).

84 %

Example 37.1: 2-(2,2-Dichloro-vinvl)-1,4-difluoro-benzene
F Cl

The title compound of Example 36.1 (18.2 g, 59 mmol) was dissolved in acetic acid (95 mL}

in a 500 mL two neck flask. Zinc powder (7.6g, 116 mmol} was added in one portion. The
temperature of the mixture reached 60 °C. The reaction was complete after 30 min. The

mixture was filtered and pentane (200 ml.) and water (200 mL) were added. The phases were
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(20 nL + 3 x 10 nL). The conbi ned organi c phases were
dried over magnesi um sul phate, filtered and
wa@eoncasise@t ed under reduced pressure to give tPeT/US100B067367

conmpound as an off-white 15 powder (1.17 g, 89 %9. 'H
NMR (500 MHz, CD3)2SO): & (ppm 11.50 (1NH, broad s),
7.63 (dd, 1H), 7.15 (d, 1H79 6.72 (d, 1H, 3.83 (3H,
s). Exanple 36.1: Acetic acid
2,2,2-trichloro-1-(2,5-difluoro-phenyl)-ethyl ester F
CLFAd 20 2,5-Difluoro-benzal dehyde (10 g, 70
mol ) was di ssolved in DMF (150 nL) and
trichloroacetic acid (20.2 g, 123 nmmol ) was added.

separgigdipnd e veterhaseswel wanhed pedsl agatavish perdane( 2he arggnic phases were

I at t 21 C
comb{TEA bt B ki Pkl ponbmard RO wah mitavascponing, drice
(g e o B B e S PSR B g Briow oil
Y1eldc8am6um3mg The reaction m xture was sti rred over night
. room WO 2007/ 130820 PCT/ US2007/ 067367 69
HNM&@QP M2 LDGhE 5m-43-U58 (WadHd o e d 04 dm22Id), &8 ackt) ¢
anhydride (20 nL, 211 mmol) was added dropwi se within
I'h. During the addition the mxture became very thick
In asﬁﬁ‘i@ar@i?eﬁﬁe% foll (HABg Bbmp¥vaRls akeednii,gd. addition the
m xture was warnmed to roomtenpérature during 1 h.
Water was added to give a solution that was extracted
37.2hree [t Che @i et hyl et hgr4-Chlaen-2-(2anrbi ened| 90 %
or gani @ washed five ditHBS-Whiii1WRiogs- |dried
(MySt)) , s and evapor egeggenteo give the title

AR w?“@ éiﬁ%??p@ﬂ%?%%i' w1 TR SR R Y o2

(m [ c Lo.1ln m | ar
= o5,
3T-3anner I o\l ng corrpounds2 (ge%g“‘s}%f?h"é’éﬂ}éd 93 %
Aceti c ac 2@|2 83 % 36. J flugro-4-methyl-benzene
trichljpro-I- chI oro-2- ClI @ fluoro-phenyl)-efhyl

ester H50D Miﬂz S EDOIR &((pPR) W53 (mCIDX, 37)07 (n&s 1(PPEP3 (mbOH),
HNMR H)237(38H¢m 1H), 7.07 (t, 1H)

Example 38.1: 2-Ethynyl-1.4-difluoro-benzene

hod
F

The title compound of Example 37.1 (10.2 g, 48.7 mmol) was dissolved in dry THF (63 mL),

cooled on a dry ice/isopropanol bath to —55 °C and butyl lithium (2.5 M, 42 mL,, 105mmol)
was added within 30 min at a rate that kept the temperature below —40 °C. LC/MS showed
good converston 20 min after the addition of BuLi and stirring. The mixture was warmed up
to 0 °C with the aid of a water bath. At 0 °C the mixture was quenched with potassium
hydrogen sulfate (2 M solution) until a neutral aqueous phase was achieved. Diethyl ether
was added and the water phase was extracted twice with a small amount of diethyl ether. The
organic phases were combined and dried (MgSQ,), filtered and carefully evaporated using

only heat. The solvent was removed by distillation under normal air pressure with the oil bath



(s, 1H), 2.23 (s, 3H) Acetic acid 2,2,2- 84% 36.3 00
tichloro-1-(2-fluoro-5 Cl nethyl-phenyl)-ethyl ester
WO 2007/@3086600 MHz, CDCL3): S (ppm 7.44 (m 11 1DCT/VSHE7/067367

(in, IH), 6.96 (m 1H), HNMR 6.70 (s, 1H), 2.34 (s,

311), 2.19 (s, 3H). Exanple 37.1:

2-(2,2-Dichloro-vinyl)-1, 454i fl uoro-benzene F | O

FCI is The title conpound of Exanple 36.1 (18.2 g, 59

nol ) was dissolved in acetic acid (95 nL) in a 500 n

L two neck flask. Zinc powder (7.6g, 116 mmol ) was

added in one portion. The tenperature of the m xture

reached 60 C. The reaction was conplete after 30 mn. _
tempefphae ah8& (G Ehowamaining repidue Wﬁﬁdlﬁ@#ﬁr@ﬁéﬂf%m%{%ﬁ figghion at 30 °C/

ter %Jifed The phases were WO
Oméa@?ffé@%&ngﬁﬁgz/b $67367 70 separated and the
'HNMR %omﬁg d7. N6 873821 1), .97 pEThame), 3G, 1H).
c phases we

ani conbi ned and washed wi th sodi um
hydr ogen carbonate solution until pH was neutral,
dried (|\/g504) filtered and concentration on
InaSlﬁ@@U@@@%ﬁh%%Uﬂ@“Wﬂ%?W?@ sykhest %yel | ow oi | .
Yield 82 % 10.2 g. 5 HNI\/R(500 I\/Hz CDC13) 8

e e
baseaE 90 9 | C
=nzene (500 VHz, CDC13) 8

(o BB Ge AL 308 b g 193 Bagfig)

2-Ethynyl-1-fluoro-4- 76 %
methyl-benzene

(500 MHz, CDCLyY: & (ppm) 7.25 (m, 1H), 7.09 (m, 1H), 6.93 (m, 1H),
'HNMR | 324 (s, 111), 2.27 (s, 3H)
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F (500 MHz, CDC13): 6 (ppm 7.53 (m 1H), 7.07
1H), 6.93 (m 2H), 1H NWR 2.32 (g, 3H)H? i 0 Exagrg}e
W@ 00113@2€Et hynyl - 1, 4-di fl uoro- benzene F F TheCt/U81087/067367

compound of Exanple 37.1 (10.2 g, 48.7 mmvl) was

di ssolved in dry THE (63 nL), cooled on a dry

i ce/isopropanol bath to -55C and butyl lithium (2.5

M 42 nL, 105nmol) was added within 30 mn at a rate

that kept the tenperature below -40 C. LG M5 showed 15

good conversion 20 min after the addition of BuLi and

stirring. The mxture was warned up to O Cwth the

aid of a water bath. At 0 C the m xture was quenched
Biologi¢ad hvgdeatissi um hydrogen sulfate (2 Msolution) until

a neutral aqueous phase was achi eved. D ethyl ether

was added and the water phase was extracted twice with

FunctfordlBisksspP¥bf mluRs 8hiagbniSi hassas
e wer e gos;Tbl ne Igndudrl edg(nﬁgsgﬁ)%ell?i?ﬁ%xggﬂﬁgng

careful |y evaporated using 20 only heat. The sol vent
The properticeabihe domyogtidstof Hednyantion waiebe aslyrsil using siandayd gpsays for

a5 AR, SRR i

describidSinifbi Sdniple XAGMA e Nehonf
esoribediin fo5 ¢ ectpged i ellf:lt@gl O/iﬁr%n 8%0199&){:\11"511%6@‘ al., Vemrdrdg8: 169

(1992oDG118) ef @, { pymgrostienpe ¥3: 671 08 &4 9%&)Balg|zsglgR af( g%\cf)ﬁ%%{sﬁy
69:15 gg@égﬁ ﬁ[&lgl roedoz ﬂtq?g‘%?dfe éxln ﬁ%@%@fméﬂg% frably8Wt&Bherein by

refereﬂcechl‘)oﬁ{/@n&rﬂ% hy I&Mhrpbuncﬁﬁaf %e ifibertion-che be endicd 05 00calkef an assay

(FLIPR}fhat %@ppqgm:tﬁg ng),]pll(zgtlorlpﬁ 1]f11 1 uLLar éﬁvh'[C%ﬁ? Ilrh(fﬁng ez{)rr&smg
mGlu%g Tqﬁ%}yass??'ggzﬁ et {:Eel)aééggmwgol pm% tuBofdPm 7. 25

"H NMR 3, 24
(s, 111), 2.27 (s, 3H)
FLIPR Assay

Cells expressing human mGluR5d as described in W097/05252 are seeded at a density of
100,000 cells per well on collagen coated clear botiom 96-well plates with black sides and
experiments are done 24 h following seeding. All assays are done in a buffer containing 127
mM NaCl, § mM KCJ, 2 mM MgCly, 0.7 mM NaH;POy, 2 mM CaCl,, 0.422
mg/mLNaHCOs, 2.4 mg/mL.HEPES, 1.8 mg/mLglucose and 1 mg/mLBSA Fraction IV (pH
7.4). Cell cultures in the 96-well plates are loaded for 60 minutes in the above mentioned
buffer containing 4 pM of the acetoxymethyl ester form of the fluorescent calcium indicator
fluo-3 (Molecular Probes, Eugene, Oregon) in 0.01% pluronic acid (a proprietary, non-ionic
surfactant polyol — CAS Number 9003-11-6), Following the loading period the fluo-3 buffer
is removed and replaced with fresh assay buffer. FLIPR experiments are done using a laser
setting of 0.800 W and a 0.4 second CCD camera shutter speed with excitation and emission
wavelengths of 488 nm and 562 nm, respectively. Each experiment is initiated with 160 pl of
buffer present in each well of the cell plate. A 40 pl addition from the antagonist plate was
followed by a 50 pL addition from the agonist plate. A 00 second interval separates the

antagonist and agonist additions. The fluorescence signal is sampled 50 times at 1 second
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WD 2007/ 130820 PCT/ US2007/ 067367 72 Bi ol ogi cal
eval uati on Functional assessnent of nmd uR5 ant agoni sm
WO m00cabds20 i nes expressing nd uRSD 5 The propereCBESDNT/067367

t he compounds of the invention can be anal yzed using

standard assays for pharmacol ogical activity.

Exanpl es of glutamate recepggor assays are well known

in the art as described in for exanple Aranori et

at,, Neuron 8:757 (1992), Tanabe et at., Neuron 8: 169

(1992), MIler et al., J Neuroscience 15: 6103 (1995),

Bal azs, et at., | Neurochem stry 69:151 (1997). The
intervATE FNIRARUIGYS dhasgses dosdedondtinesalsimpddiaciy efisr ¢ash of the two

I ncorporated herein by iq reference. nvenj ent | V.. t
additiomsnBospedses@re MRRsUFe ARG Sidlereare ’E@Wﬁfbﬂcﬁgé’&glbbelg'%ta%heo‘?gp‘me
an, g4ss L HhBShe BEap10 kdidd aUspdt@inations
to agomﬁﬁ%ﬁéz% lﬁﬁ%g%mcg% g%%?hgceﬁg%+?; Pn celfflpg expr essi ng
are mAHS 8RR DlincanhitefuassayingpRYPramhat measur es i nosit ol
phosphate turnover. FLIPR Assay 15 Cells expressing
human nd uRSd as described in W97105252 are seeded at
a density of 100,000 cells per well on coll agen
coated clear bottom 96-well plates with black sides
IP3 Asa experinents are done 24 h follow ng seeding. All
assays are done in a buffer containing 127 nM NaCl, 5
mv KCl, 2 mM MgC12, 0.7 nmM NaH2P04, 2 mM Cadl 2, 0.422
An ac%‘?ﬁ&g{ NRkNGEPARay Pordn GBIRBAHERES ibdd B WOPHOGP b awbisdaged on
mg/ MLBSA Fraction IV (pH 7.4). Cell cultures (Jén thte‘,:lnd
phosftidgidosinblatmesvar Betaptatadiitasion shmuaisrbespholippse G ARTEY
mentioned buffer .containing of B ELMssing the
leadsé@t@reaﬁ%sﬁwmﬁm%‘éfIF‘P%@?lsqcie?ﬁ‘Pﬁ%S%%ﬁeéfrnﬂgﬁnﬂi ca?j or EE;%Y i
fluas 3 (Mol ec HARES) pdRHIEREine E5REDHlhtek At 40 0106 cells /well
humﬂ@&[}ﬁ}%l aé%uge&%(‘g&b‘?ggs‘?%t%ry, ﬁor{fi oni ¢ surfactant 6
in m&d é/(QJtaiﬁingfﬁt(NmBE}HGﬁ)ﬁrihbsiﬁl. Céllsl woniirrgbuthd oy oAtk o h);
period the fluo-3 buffer 25 is r ,\{mg{eg‘éaqﬁg(l%mM
then Wakliedfiies hings sag insubdted forgih ﬁﬁ%ig‘gr utfgred s
usi ng a_l aser t i,n f 0. 800 W andi@p 1P€Q (aldnted
NaClk 4remi! g%to(-%l’“@g}é%qbg%‘ﬁﬁ gglicé)?%’%tﬁ\i/ on andlgseﬁ SSi Zﬂ.(bp

navelangth {0 FAREhiRAR afD niMSRentate €lejls aagdshed once
withd i h‘-a%?ag‘;?dfiﬁtgi“at ed with 160 | of ~ buffer

present . . .
in HEEE§ G Te 08 lshlif antipee-telibatpd fird 0 naindo HE_PﬁSata,ﬁfegqc{)qgﬁp? goptaining
the antagoni st plate was. followed . i L.
10 niviasClimmarpondisire piabiied o SRR ah oo iSRG PURE ghamate
the 30 _an oni st d, agoni iti o T80 min. Th flon is
(80 pMy) 6F Q%@é@g' IQYIZ Waﬁ%gF% m%glﬁ”g%é&g@ tEI:l QH%HS%%% 1 énelgonde r\?%ilon
tcrm%r(l)a gd é}?@l@ 204G PSR QEMBET acid (5%) on ice, with incubation at 4°C for at

least 30 min. Samples are collected in 15 mlI.polyproplylene tubes and inositol phosphates are

separated using ion-exchange resin (Dowex AG1-X8 formalte form, 200-400 mesh,
BIORAD) columns. Inositol phosphate separation was done by first eluting glycero
phosphatidyl inositol with 8 mL30 mM ammonium formate. Next, total inositol phosphates
is eluted with 8 mL.700 mM ammonium formate / 100 mM formic acid and collected in
scintillation vials. This eluate is then mixed with 8 mLof scintillant and [3H] inositol
incorporation is determined by scintillation counting. The dpm counts from the duplicaie
samples are plotied and ICso determinations are generated using a linear least squares fitting

program.
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73 intervals followed by 3 sanples at 5 second
intervals imedi ately after each of the two
w@odni7tii3mses. Responses are neasured as the di f fBCBEOS®07/067367
bet ween the peak hei ght of the response to agonist,
| ess the background fluorescence within the sanple
period. |1C50 determ nationg4 are made using a |inear
| east squares fitting program 5 1P3 Assay An
addi tional functional assay for nd uR5d is descri bed
in W97/05252 and is based on phosphatidylinositol
turnover. Receptor activation stinulates phospholi pase
C activity and io leads to increased formati on of
inositol 1,4,5,triphosphate (I1P3). GHEK stably
expressing the human nd uR5d are seeded onto 24 well
L-lysine coated plates at 40 x 104 cells /well
Abbrepig}lgmdl a containing I G /well [3H nmyo-inositol. Cells
BSA were |Bmuthe&det\(bumnght (16 h), then washed three
times and |ncu d for I h at 37 Cin HEPES buffered
CCD sal i ndhargst ﬁwe eYic€4. 2 mM KCl, 0.5 nM Myd 2, 0.1%
cre 9! ucos@yn 2R dnERpshse Ridive 4) suppl emented 15 with 1
unlt/rTLng ut amat e pyruvate transam nase and 2 nmM
DHPQoyr uv at,&-dilgetdxyphereylglgshed once in HEPES buffered
sal i ne_an re-inc ted for 10 mn in HEPES buffered
DPM g ngjﬁﬁﬁ?é?tfﬂnﬁé’eu%‘ Li CI. Conpounds are i ncubated
EDTA godUpEﬂh?l%h@D%mﬁ@@efr@efceﬁ@Aﬁldn then either glutamate

or DHPG (30 M is added and incubated for an
FLIPRaddi t i BretongtricdmasinghBlateggedefon is terminated by the

HER'RC b PR T e pB P g5 it Rl ™" s e are
GLASCI0| | ecglathmiale/dspaititp obypoapt y| ene tubes and inositol

phosphat es are arat ed _usi_ng i on-exchange. resin
HEPE(SDowex4 A@ymxr%hﬂgﬂ@lw%?mwﬂwe%n% & %F‘@RAD)

colu osphat e separati on was done by
1Ps fi rsmﬁlDSI ‘ggﬁ%}? hagé;o phosphatidyl inositol with 8

nL30 mM ammoni um formate. Next, total inositol
phosphates is eluted with 8 mL.700 nM anmoni um f or nat e

Genm/all%1 Q? {ﬂ\z}laéo%'lﬁg &C%CACQV$ hé g%éaﬁ Gh& With 1E&S values less than 10 000

lon vials uate 1s then mxed with 8
nM. IfTbeY aspetf ithd idnéntidALhE IBEHO vahedi teed thai A OO0 pdM dhiadnrthe aspect of
deternmined by scintillation counting. The dpm counts
the infention the 1Gupyhiugas kess bampP@sMar e pl otted and 1C50
determ nations are generated using a |linear |east
squares fitting program WD 2007/130820
PCT/ US2007/ 067367 74

Determination of Brain to Plasma Ratio in Raf

Brain to plasma ratios are estimated in female Spraguc Dawley rats. The compound is
dissolved in water or another appropriate vehicle. For determination of brain to plasma ratio
the compound is administrated as a subcutaneous, or an intravenous bolus injection, or an
intravenous infusion, or an oral administration. At a predetermined time point after the
administration a blood sample is taken with cardiac puncture. The rat is terminated by cutting
the heart open, and the brain is immediately retained. The blood samples are collected in
heparinized tubes and centrifuged within 30 minutes, in order to separate the plasma from the

blood cells. The plasma is transferred to 96-well plates and stored at -20°C until analysis. The
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Abbr evi ati ons BSA Bovi ne Serum Al bumn 5 CCD Charge

Coupl ed Device CRC Concentration Response Curve DHPG
w@2@7dsdsydr oxyphenyl gl yci ne  DPM Di si nt egr at i OPST/p82007/067367

M nut e EDTA Et hyl ene Di anmine Tetraacetic Acid io0

FLI PR Fluoronetric Imagi ng Pl ate reader GHEK

GLAST- cont ai ni ng Human Enbrigoni ¢ Ki dney GLAST

gl ut anat e/ aspartate transporter HEPES

4- (2- hydroxyet hyl ) - 1- pi per azi neet hanesul foni c aci d

(buffer) [1P3 inositol triphosphate 15 Cenerally, the

colrrpounlds vver(re] active in the assay above with I C50
~values |less than 10 000 nM |In one aspect o

brainsjape/dinided in halfeng eseh hedf ig elaced inesprettir tllb@@'@r{ ﬁtmgglah -24°C until

furt.he spect th t
analys S2EOF o B0 s o2t - Bor B st A ot Tl BBt
distill ht@r ishalad to%@fu‘?:eé THRILASARarhAlkd A8 s84i8a18& Il APEHathNintil the
prague Dawl ey rats. The conmpound is dissol ved

samplbsﬂam@bmb g@fizaan Botherampmpd pisivatsempkkiacd mecipivated with acetonitrile.

determ nation of brain to plasrraratlo t he conpound
After ¢egtrifygptinns thesupernaigntds diled tuhdba Lo foé‘imcae}’?“? AR e formed

ona sﬁqrgfevgﬁﬁ,%i Hﬁ%steﬁglflr(g ﬁ(}l%%tnz‘gltﬁ 1né éla g(?&rgnl%ne Lﬁ%d%SM;Sr defttion

using thltl}gé qhitRupsd msﬁhﬁlteﬁﬁkiﬂ(? Blegtr ?Woﬁ@ﬁlﬂn@nﬂ%ele@&ﬂ&d&bﬁdb
iac puncture. The rat is termnated by cutting

Monitolig (fRiVY acpesitiora fdquidéi gbidaixtraction mmebi agedlay an @t‘t@mﬁi@@ sample

The bl ood sanpl es are | ect
clean 4P dGOEGHOLT P SUKTAEn [ AKOrERTHC B g addtion ofa

sultab?egl?ﬁ rfglfl 3Fgueog f ﬁl%g)éée[n?{na&&eis Fgﬁs%lge ! lrfsw J Qlearﬂl Aapdated to

es an tored at -20

drynek’s‘\hid'er ABRdaYSbBnitrd . WReZ %Mslﬁﬂ&%%f?ﬁéﬁeklﬁﬁﬂ@?ﬂeﬂﬁﬂw are ready
75 brains are divided in half, and each half is placed
for injentian @ielicadPled colwber. and st or ed at -20C until

anal ysis. Prior to the analysis, the brain sanples are
thawed and 3 ni/g brain tissue of

Generally, the compounds according to the present invention are peripherally restricted with
a drug in brain over drug in plasma ratio in the rat of <0.5. In one embodiment, the ratio is

less than 0.15.

Determination of in vitro Stability

Rat liver microsomes are prepared from Sprague-Dawley rats liver samples. Human liver
microsomes are either prepared from human liver samples or acquired from BD Gentest. The
compounds are incubated at 37 °C at a total microsome protein concentration of 0.5 mg/mL
in a 0.1 mol/L potassium phosphate buffer at pH 7.4, in the presence of the cofactor, NADPH
(1.0 mmol/L). The initial concentration of compound is 1.0 pmol/L.. Samples are taken for
analysis at 5 time points, 0, 7, 15, 20 and 30 minutes after the start of the incubation. The
enzymatic activity in the collected sample is immediately stopped by adding a 3.5 times
volume of acetonitrile. The concentration of compound remaining in each of the collected
samples is determined by means of LC-MS. The elimination rate constant (k) of the mGIuRS5

inhibitor is calculated as the slope of the plot of In[mGluR5 inhibitor] against incubation time



20

25

distilled water is added to the tubes. The brain
sanples are sonicated in an ice bath until the

we awphas2@r e honogeni zed. Both brain and pl asneCEEsPHBE67367
are precipitated with acetonitrile. s After
centrifugation, the supernatant is diluted with 0.2 %
formc acid. Analysis is pegforned on a short
rever sed- phase HPLC colum with rapid gradient elution
and MSMS detection wusing a triple quadrupole
instrument with el ectrospray ionisation and Sel ect ed
Reaction Mnitoring (SRM acquisition. Liquid liquid
extraction may be used as an alternative s

(minutggedhe ﬁiﬂnlfﬁﬁh@l %@r@bﬁnhﬁéhwsra@& @éculqésf ﬂ@mﬁ lifg (Ttl&2)Hh the
GRS SR G AMGE FyBlGin SRR It hef s dp bl BRiafanpe (Glw of

the m18RS iREBIo idhivandicRydRRE @:6d to dryness under a
stream of nitrogen. After reconstitution of the

CLint.r=e@n2x &caibitive wduapt)dd” HR @ pretachyconéantrationee pl/mm/mgt o
the HPLC colum. Generally, the conpounds according to
the present invention are peripherally restricted with
is adrug in brain over drug in plasma ratio in the
rat .of < 0.5, In.one g Lggnt, the ratio is |less

Sereenifie forsogoupsls syt EeTSHTASK Y Uit o stability Rat
l'iver mcrosones are prepared from Sprague-Daw ey rats
|'iver sanples. Human |iver 20 m crosones are_ either

Adult prlpderagtreremoh betirsenders rtraélaqdﬁp ét@n@ in @Ba‘dpv ding pwrssb
nt est

Mucoiggtf)- ?sh esog&gostg%r@%ggﬁ%mgg gi%% on og)wgg gocre% COII‘IIHIGtely

beﬁne@ngeip@nhﬁﬁs@@tbﬁalun1phosphate buffer at pH 7 4, in
the presence of the cofactor, NADPH (1.0 nnDI/L). The
initial concentration of conpound is 1.0 nol /L.
Sanpl es are taken for analysis at 5 tinme points, O,

Motilip maurep@nand 30 nminutes after the start of the
I ncubation. The 25 enzymatic activity in the collected
sanple is imedi ately stopped by adding a 3.5 tines

In bricf AN sAhe 8G8hPRIXIMALE- 1 7THRitE BRE gﬁgﬁﬁ]ﬁlbf Qbtehfa HONRRLEI

remaining I n each of the collect ggles 'S
sleevethidebplviassuntly (Reusisevst Addaids, Soule Aebtratian it ingpdycgd ghrough the

the .md uR5 b to | S
csopiiggo st e PP PR e Bl B PR B e
pressurddC TR@hdsembl 'FI i Peifded QR #2082 PCIWERRNTNGS Aiddmeifie

(m nutes he elimnation rate _constant is then used

perfuacm wan (e deavpeA frlpifle. Sough Aystmlig). Agyait-perfusqgyuirgs passed in
the orélQJ{]Illel Pl m%%ﬁ%@vdaﬁo%&%ﬁ%i%gﬁulnxt gl@gtrnéc% rﬁéﬁlﬁ)lr'écgﬂgﬁ ’}r 08 above

sl C el earance ( uR5 I nhi
the LES) All sigialsvare noptified ambacqGlredidn apefsbnd crmipneu biak(l dn.
vohune)/ (T 1/2 x protein concentration) = .il/mn/ny

When a baseline measurement free from fasting gastric/LLES phase III motor activity has been
obtained, placebo (0.9% NaCl) or test compound is administered intravenously (i.v., 0.5
mL/kg) in a foreleg vein. Ten min after i.v. administration, a nutrient meal (10% peptone, 5%
D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the central lumen of the
assembly at 100 mL/min to a final volume of 30 mL/kg. The infusion of the nutrient meal is
followed by air infusion at a rate of 500 mL/min until an intragastric pressure of 10+1 mmHg

is obtained. The pressure is then maintained at this level throughout the experiment using the



5 Screening for conpounds active agai nst TLESR Adul t
Labrador retrievers of both genders, trained to stand
WO mood/15mwd ov sling, are used. 10 Micosa-t 0- ski PCT/US2007/067367

esophagostom es are forned and the dogs are allowed to

recover conpletely before any experinents are done.

Motility nmeasurenent 15 In7grief, after fasting for

approximately 17 h with free supply of water, a

mul tilumen sl eeve/ si dehol e assenbly (Dentsleeve,

Adel ai de, South Australia) is introduced through the

esophagostony to neasure gastric, |ower esophageal _
infusiGPRIHRS e ruthdED)r infdioas e fhagathg aip freastie somathelhe experimental

assenbly is perfused with water _usin fglomHgo Iignc%S
time fream sie toff putriepieinfustandn cptApalr msht ‘ﬂ@lé\%e, Ry ' 3F gEocedure ha

Sayt.h ., Aust rnal e tube is passed in 20
been ‘faﬁ algd gy a 8:111?1{(315?% %ar?é?ga%%gfs?% fgﬂgﬁgf'l ows, and an

anti nony el ectrode nonitored pH, 3 cm above the LES.

Al'l signals are amplified and acqui.red on a per
TLESBs mpdﬁfgled a5 2 doorese ylRRYFT &S PAAETH e at sl A Rtence o
. fr ' o MESIPNESE rélhtatiFRisRSula®bi be frizcdiad by a
lmragﬁsetggb;eg%{r@i nélgj%tgFacebo (%. 9% NaCl ) or test conpound
pharyhgcab sighali <9 de fotle itnbnsay mnolish yasgithe/telaxglion 951Wﬁﬁg?s Fpllow-
_ a foreleg vein. Ten mn aft I . Nj iRMess fhan 2
induch, e e G 207 BB | Bo it AL ShE gl ttessFan
n L RiGtioR b Bic Qbmipfetd Ritageh Jonger thirel st omach
“““H?h%%ﬂ%ﬁ théocentral ?unen of the assenbly at 100
m./mn to a final volune of 30 nL/kg. The infusion of
the nutrient neal is followed by air infusion at a
] e SOOI WO lb I in@ bt r agast ric pressure of
‘ﬁmaf%&?ﬁﬁﬁﬁgégg ogtaiﬁgg. Tﬁg pressure is then maintained
at this |level throughout the experinent using the WD
2007/ 330820 PCT/US2007/ 067367 77 infusion punp for
EGHHES FIPROT US iR hana Ratol ng ai rHERGD t feClint (human)
stdnagh. The experinental tinme fromstart of rUt@LFnthn)
nf USilohmiGIuRSd. pfofxomponsdfis Rati bn | o i0mveRks | Tl /min/me

procedure has bgen validated as a reli nmegns of
trigoering®MESRs s TLESRs- i s definet—as—a degrease

in_|ower e hagkal sphj er pressure ith raf eren<i@
$&7 | ragzggrig pte okt Bl 2

esstufe)j—at—a rate of > mHg/ s, The
T%axationz houl @ not be preceded|by a lpharyngeal <12

Stghatt—<2s—before 7ts onset 1 n whifch case the

sehpxationsios classified.048 swal |l ow i ndlced. The <12

pressufe differepce between the LES and .the stopach <12

sheol d| be 18ss than 2 iy, and the durdtion of the
conpl ete rel axation | onger than | s.
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10 Specinmen results are shown in the foll ow ng Tabl e:
Exanple FLIPR Brain / Plasma Rati o HERG i nt (human)
deg@7uRBed of conpound in Rat ionworks (L/m n/ ne)T/U§20M/067367
vt-M) 31.7 47 0.005 23 <12 31.8 25 0.11 16 <12
31.11 39 0.035 20 <12 31.19 50 0.01 24 <12 WO

2007/ 130820 PCT/ US2007/ 067387 78 Clains 1. A
compound of formula (I) s RLYR7 R3 X R2 NN, R4
/- N'N~-z (1) wherein Rl is nethyl, hal ogen or cyano;
R2 is hydrogen or fluoro; to R3 is hydrogen, fluoro or
Cl-C3 alkyl; R4 is C1-C3 alkyl or cyclopropyl; Yis
bond, CR8, 0, S, SO SO, or NR9; X is 4~ 1-4 N 4~1

ClaimsN or 4NNN

1. A

R

v R
=
2 X N R4
R >\N

compound of formula (I)

1

N\/ /)_Z

N (M)

wherein

R!is
R%is
R is
R*is

methyl, halogen or cyano;
hydrogen or fluoro;

hydrogen, fluoro or C-Cs alkyl;
C,-C; alkyl or cyclopropyl;

Y is bond, CR®, 0, S, SO, SO,, or NR’;

X is

[ >N —?—E—}ir or é[\fr\l:jz( ;

O O N

and 7 1s
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NN\ NorNN NOR5 R5 0 RS W 2007/ 130820
PCT/ US2007/ 067367 80 wherein R5 is hydrogen, Cl-C3
wa@bdogh308@1- C3 hal oal kyl, Cl-C3 al koxy; Cl-C3 PCT/US2007/067367
hal oal koxy; or hal ogen; R6 is hydrogen, Cl-C3 alkyl,
Cl1- C3 hal oal kyl, C1-C3 al koxy; Cl1-C3 hal oal koxy; or
hal ogen; R7 is hydrogen, fghuoro or C -C3 alkyl; 5 R3
is hydrogen, fluoro or C 1-C3 al kyl; R9 is hydrogen
or Cl1-C3 alkyl; as well as pharmaceutically acceptable
salts, hydrates, isoforns, tautoners and/or
enantioners thereof. 10 2. A conpound according to
claim1, wherein R is halogen or cyano. 3. A
Whﬁﬁ@bnpound according to claim2, wherein R is chloro.

R is BRgpG sy R Co BN S By Lo Cemaltpiax or halogen
R®is h?lﬁgii'gﬁ]h,;b’l— W%.‘:ﬂftylrr@iJ'@thalordﬁcyl A COPRURd %G eragiafk%ng%r halogen;

erein 'S dno. 20 7. A compound

1sl@dﬁ:tgbd,img)r¢>or€nngalk@1 of cI aims 1-6, wherein R2 is
hydrogen. 8. A conpound according to any one of clains
R* wfwdm%emﬂéxé@ﬁrﬁs(h Klidr ogen or fluoro. ~9. A conpound

corglng %p one of clainms 1-8, wherein R4 is
e & kyn-3 ag§£10 A conpound according to claim9,

as Wel8 A l?a'nﬁac%tlbﬁl)“ﬁ%wbble W52 RiFAtE S Q@A R AN SRR £ D67 367

A conpound according to any one of claims 1-10,
mumﬁmﬂem&hﬁGEB i s hydrogen, Cl-C2 alkyl or Cl1-C2 al koxy.
12. A compound according to any one of clainms 1-11,
wherein R6 is hydrogen, C 1-C2 al kyl or

2. A compound according to claim 1, wherein R! is halogen or cyano.

3. A compound according to claim 2, wherein R' is chloro.

4. A compound according to claim 2, wherein R' is fluoro.

5. A compound according to claim 2, wherein R! is methyl.

6. A compound according to claim 2, wherein R' is cyano.

7. A compound according to any one of claims 1-6, wherein R? is hydrogen.

8. A compound according to any one of claims 1-7, wherein R’ is hydrogen or fluoro.
9. A compound according to any onc of claims 1-8, wherein R* is C1-Cy alkyl.

10. A compound according to claim 9, wherein R* is methyl.



5 Cl1-C2 al koxy. 13. A conpound according to any one of
clains 1-12, wherein Rl is hydrogen or fluoro. 14. A
W@ ooupasiseh accordi ng to any one of clains 1-13, peires®N067367

Y is a bond. 10 15, A conpound according to any one of
clainms 1-13, wherein Y is C. 16, A conmpound according

to any one of clains 1-15, gpherein Zis R6 R6 R6 N N

N NN R5RE RS REREORR N NNH=0 RERR5 R6
R6E (NN O or N 5 RRO0 15 WO 2007/ 130820

PCT/ US2007/ 067367 82 17. A conpound according to

claim16, wherein Zis R6EREREE NN NNRRRS RN
or
11. A compound according to any one of claims 1-10, wherein R’ is hydrogen, C,-C, alkyl or

C,-C; alkoxy.

12. A compound according to any one of claims 1-11, wherein R® is hydrogen, C;-C; alkyl or

C,-C; alkoxy.

13. A compound according to any one of claims 1-12, wherein R’ is hydrogen or fluoro.

14. A compound according to any one of claims 1-13, wherein Y is a bond.

15. A compound according to any one of claims 1-13, wherein Y is C.

16. A compound according to any one of claims 1-15, wherein Z is
6




Rs 18. A conmpound according to claim 16, wherein Z is
RoR6N Nor O 5R s 19. A conmpound according to
webarnsBe) wherein Zis R6 R6 NN N O or N BCRESI007/067367

io 20. A conpound selected from4-(5-{2-[5-(3-chloro
phenyl )i soxazol - 3-yl | pi peridin-1-yl}-4-nmethyl-4H1, 2,4
-triazol-3- yl)-2,6-di met hggypyrimdine;, 3 -
{3-[(R)-1-(4-Met hyl -5-pyri m di n-5-yl -4H |
1,2,4]triazol-3-yl)-pyrrolidin-2-yl]-isoxazol -
5-yl }-benzonitrile; 15
3-{5-[(R)-1-(4-Met hyl -5-pyrazin- 2- yI-4FL[1,2,4]triazo
-3-yl)-pyrrolidin-2-yl]-tetrazol - yl

17. A corapewnd aceodiang twoland ) whergng? FSCT/ US2007/ 067367 83
3-88-[ (R - 1- (4- I\/bpﬁyl 5- pyrazi nR2-yl - 4H [

]Jtriazol - pyrrolidi y1] -i soxazol - 5-

enzonltrfl -(5- { (3
Chi r o- phenyf )\ FL etrazo |+ 5\
MM - net hyl - 4H ,2,4]triaZ
5o

-pyrrolidin- | -yl
5-3 -yl)-pyrimi dine;
R
4- (5-{(R) - 6[5 (3 Chl or o- phenyl ) -i soxazol -3-yl]-pyrro
idin-I-yl 4 met hyl -4H[ 1, 2, 4]

triazol - \ 1-nmethyl -1 Fprrldln 2-one; 5-(5-{
(R -2 7. (3'NChl oro-phenyl)-isoxazo | -3 -yl]
-pyrroli g | -yl } -4-methyl -4+ 111

,2,4]triazgl -3-yl)-1-nmethyl -1 H pyridin-2-one;
4-(5-{(R)f§-[5-(3-ChIoro-phenyl)-isoxazol-3-y|]-pyrro
idin-1-yl} -4-nethyl-4H

18. A compound according to claim 16, wherein Z is

R® O

20. A compound selected from
4-(5-{2-[5-(3-chloro phenyl)isoxazol-3 -yl]piperidin-1-yl}-4-methyl-4H-1 ,2,4-triazol-3-
yl)-2,6-dimethoxypyrimidine;
3-{3-[(R)-1 -(4-Methyl-5-pyrimidin-5-yl-4H-[1 2, 4]triazol-3-yl)-pyrrolidin-2-yl] -isoxazol-
5-yl}-benzoniirile;
3-{5-[(R)-1-(4-Methyl-5-pyrazin-2-yl-4H-| 1 2, 4]triazol-3-yl)-pyrrolidin-2-yl]-tetrazol-2-

yl}-benzonitrile;
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10 [1,2,4]triazol -3-yl)-pyridazin; (+1-)
5-(5-{2-[5-(3-Chl oro-phenyl)-isoxazol -3-yl]-pyrrolidin

wo beogh3osde met hyl -4H [ 1, 2,4]triazol - 3-yl) - pyrpai/tsmwe7/067367
2-(5- { (9)-2-[5 -(3 -Chloro-phenyl)-isoxazol-3 -yl]
-pyrrolidin-1-yl } -4- nethyl 4H [ 1,2,4]triazol-3
-yl)-pyrazine; 15

4-(5-{(R)-2-[2-(3-Chl oro- phenyl) 2Htetrazol -5-yl ] - pyr
rolidin-1-yl}-4-nethyl-4H4 [ 1,2,4] triazol-3
-yl)-1-methyl -1 H pyridi n-2-one;
(S)-3-[5-(3-Chl oro-phenyl)-isoxazol - 3- yI] 4 (4- methyl
5-pyrazin-2-yl-4H [ 124tr|azo 3-yl)-norphol i

3- {43.& -1-(4-Methyl-5-pyrazin-2-yl-4H-[1,2 4]tr1azol -3 yl)—pyrrohdm 2-yl] 1soxazol 5-

{ ..2- (3- Chl or o- phenyl ) -2Htetrazol -5-yl ] -pyrrolid
vl ﬁef?ZPmt - 4-net hyl - 40 20

L@yl i -1-yl}-4-methyl-411-
AT R st ) 4
i1 Q;Zﬂl]ﬁ‘i]raiel}yﬂ }(1)-p§1f1ﬂﬂdilhy,| 4H [ 1,2,4]triazol - 3- yI) I

H pyri din-2-one; : 1
4-@- &é){zc[fi)(fﬁzc}[lsnoc@e@ﬂ)awbﬂénv 1-pyyrelidiayl; f-pethylGHed)2.4]
1,2,4]triazol -3
tr1a§ﬂl)'3-y1[) iné%%}f/ﬁ %Egdln%#ﬁ 3 onL 25
5- @5 {(%){z([@ 3%}515@1?1@1)%@@%19335/1!] it'rSHéKiﬁZlezl-}Qﬂ- tleibypYEE Of
riazol -
[1; 2)4]9rra2<b]—1}y¥)+ ldazthyl- $H-pmehn -2-0ne;
O S S et
.)-2H pyridazi n-3 -one;
B RS h07) 067367 ba
(+R) 635{{0Rb- (i?r'(Hﬁo&%fﬁhjﬂl@-ﬁ@x@hﬁﬂyﬂ'l}myﬂ@]i:ﬁﬁdkyl;%-fiylﬂ:ﬂwy#ﬂoI
idin-1" -yl} -4-nmethyl-4H |

[1.2,Britizbk-3-aPepyrBaiging; 2- net hyl - 2H pyrl dazi n- 3 -one;

I
2- @,{@1}]}& é é}ﬁ%o]-pﬁyl)[ﬁo&(dgl 4‘1]2 ¥ -pgg8 81§y1 }/f% { %%@yl Amyl)
Ugif%@kg ﬂyﬁjggﬁ?%?-z-(S-n}tolyl-isoxazol-3-y|)-pyrro|
4.g§- %F{)QL[j—(%@h[oko—ghéﬂyl)ni}aaafa-za}-s'-ly}]—pﬁﬂdliﬂyr—1db}z#-ﬂm@hbdfﬂé{,'
[1{:(@1“@0[ -8- YéBl-defbhEﬁ@ip')z pxazol - 3-yl]-pyrrolidin-

ne | ~4H ALt )

(81)-I'-3p§/5 q}so(;lﬁ A E}}%yl)é %%chlﬁ y@ (]j @ﬁf’% pgrz& [2-31-4H-[1,2 4]triazol
}%Qﬁ%'ﬁﬁéﬁmﬁ}t0|yl i soxazol - 3 yl) - pyrro||d|n
4-(5-{(R)-2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]- -pyrrolidin-1-y1}-4-methyl-4H-
[1,2,4]triazol-3-y1)-1H-pyridin-2-one;
4-(5-{(R)-2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-pyrrolidin-1-yl} -4-methyl-4H-
[1,2,4]triazol-3-y1)-1H-pyridin-2-one;
6-(5-{(R)-2-[5-(3-Chloro-phenyl)-isoxazol-3-yl] -pyrrolidin-1-yl}-4-methyl-4H-
[1,2,4]triazol-3-y1)-2-methyl-2H-pyridazin-3-one;
5—(5-{(R)-2—[5-(3—Chloro-phenyl)-isoxazol-3-yl]-pyrrolidin—1—y1}-4—rnethyl-4H—
[1,2,4]triazol-3-yl)-2H-pyridazin-3-one;
5-(5-{(R)-2-[5-(3-Fluoro-phenyl)-isoxazol-3-yl] -pyrrolidin-1-y1}-4-methyl-4H-
[1,2,4]triazol-3-y1)-2H-pyridazin-3-one;
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1o [1,2,4]triazol -3-yl}-2H pyridazi n-3-one; 4-(5-{
(R)-2-[5-(3-Chl oro-phenyl)-isoxazol -3-yl]-pyrrolidin-

wo 200y/1308201- net hyl -4H [ 1,2,4]triazol-3-yl)- |PCT/US2007/067367
, 6-dinethyl -1 H pyridin-2-one; 4-14-Methyl-5
[(R-2-(5 -mtolyi-isoxazol- 3 -yl) -pyrroli din- |
-yl]-4H[ 1,2,4]triazol-3 gyl } - 1 H pyridin-2-one;
15

6-{4-Methyl -5-[(R)-2-(5-mtolyl-isoxazol -3-yl)-pyrroli
din-1-yl]-4H[1,2,4]triazol -3-yl}- 3H pyrimdin-4-one;
4- (5-
és((Rh 3- Chl or o- henyl) 2Htetrazol yrraolid
i )"—2y1JI5}(3 quwembynyl igoxpzpl-3y 1 pyrrelihing = ﬂ}ﬁrrpe@ylr‘ﬂﬂ
- Chl henyl -3
i R
. - | - 1 -
1 1{54}%@3 ?%{%)tlhgtﬁ?is §iﬁg}éz) - 2Bl bbzazbt-PXA) ]ﬂ%nlanﬁr QnesH

FI or ophenyl )i soxazol-3-yl]-pyrrolidi
[1,2A4]triaydl}3-yB~ Hdplyidindtdend; 1, 2, 4] tri azol -
3-yl)-2-nmeth d 3 .-
5-{4 ﬁ«e’tmsgu?abﬁéﬁmow@seﬁééﬂﬁ oy et A Triobg 91
2}} d Jg 4H [ 1,2,4]triazol-3
Yr a:%pi )y%llmdln 4-one; 25

I
4. ér {('i_{){’zcB)?Zﬁl&%ﬁeqﬂbgiﬁaﬂﬂ@%lbzlirfslirﬁliigilgjlrl}31 mgﬂh)yp&fﬂr 0
[1Jﬂ-éﬂ'§tra|zdll -y D- 10hey5dis-§ne;
2 ](\4¢%;h)11 5- %-m}%fhyh? fl);':%ofrg m_po?)ﬁ Lgxazglog( pyrroh 111-1 ?Pj 5P lid

e M s B 367 65 6. (51 (R-2- (5

5( %(R@tﬁ-flz;-g @hIde-lp}li@lygthIzdl i-shp¢azolilin: By yd-netipy#ti
-4-methyl-4H 1,2,4-triazol -3
{1 M]ﬁiﬁﬁbl—bw)rhﬁdumethyleﬁé“pyndmsz one;

Metéx}r}giiga- l—rgrrtolyg fsfplxé.'lzg_)li géﬁﬂ9n1¥%ﬁm %Oy)ifiﬁl [1% 41triazol-3-yl}-
ol -3 [)-1 Hpyridin-2-one; 5
l%p%gé%' %&Dﬁ% [ 5- (5yC%1I or o- gyfl uor o- phenyl ) -i soxazol - 3-y
6- ia; NISARFI08-[(Thi) 2= 5=t Hp byhisorbciy3- i Hpyifrolidin-1-y1]-4H-[1,2,4]triazol-3-y1} -

2,4]triazol -3-yl)-2H pyridazi n-3-one; 4-(5- {
3I@4§)}’rlﬂu<ﬂlﬁ-4(f2ﬂq?l uor o- 5- met hyl - phenyl ) -i soxazol-3-yl ] - pyr

4&{@842?{% R e e e
f dﬁ%?gtyaﬁ@%%ézﬁgcept abl e salts, hydrates, isofornms,
5-(5-{(R)-2-[5-(3-Chlorophenyl)isoxazol-3-yl]-pyrrolidin-1-yl} -4-methyl-4H-
[1,2,4]triazol-3-y1)-2-methyl-2H-pyridazin-3-one;
5-(5-{(R)-2-[5-(3-Fluorophenyl)isoxazol-3-yl]-pyrrolidin-1-yl} -4-methyl-4H-
[1,2,4]triazol-3-yl)-2-methyl-2H-pyridazin-3-one;
6-(5-{(R)-2-[5-(3-Chlorophenyl)isoxazol-3-yl]-pyrrolidin-1 -yl}-4-methyl-4H-
[1,2,4]triazol-3-yl)-3H-pyrimidin-4-one;
6-(5-{(R)-2-[5-(3-Chloro-phenyl)-isoxazol-3-yl]-pyrrolidin-1-yl} -4-methyl-4H-
[1,2,4]triazol-3-yl)-1H-pyridin-2-one
5-(5-{(R)-2-[5-(2,5-Difluoro-phenyl)-isoxazol-3-yl]-pyrrolidin-1 -yl}-4-methyl-4H-
[1,2,4]triazol-3-y})-2H-pyridazin-3-one;
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21.

22.

23.

24,

25.

10 enantionmers thereof. 21. A conpound according to
any one of clains 1-20 for use in therapy. 22. A
w@barnsmseut i cal conposition conprising a compoR@mUS2007/067367
according to any one of clainms 1- is 20 as an active
i ngredi ent, together with a pharmacol ogically and
pharmaceutically acceptablge carrier. 23. Use of a
compound according to any one of clainms 1-20, or a
pharmaceutically acceptable salt or an optical isoner
t hereof, for the manufacture of a nedi canent for the
inhibition of 20 transient |ower esophageal sphincter
rel axati ons. 24. Use of a compound according to_an

6-(én<’e(Rarf2-[ér(éf@ﬂom@&@p%rp@%hﬁ%@ér}ryl&awnyli%lécleﬂ&é'b%éthyl-m-
|t tical i th f, for th f act

125 waergl DA P 8 nent or ' prevention of

4-%%%2—%3%%t@ﬁ@l%'&-E%Bfo%quﬁgﬁﬁﬁzoI%ylﬁynbﬁﬂian-yl@-4-methyl—4H-

according to any one of clainms 1-20, or a

[1egnrhmeledyi)cld-byridiadepieabl e  salt or an optical isomer
thereof, for the manufacture of a nedi ca

f
5.5 ERO Aokt (Schlopr 2V DIPTE Ao N 20 PP 80804 methyl-4H-
PCT/ US2007 367, 86,26, Use of a conpound accordin
[1ggﬁ%ﬁ§§%§gﬁg$Z@V%?%@}1?§62 or a pharnggeﬂtically o
4@;%}922 L@-TFiR@lols-BletBMpadiyi L Rbx -8 RBBR]-pheulRet-1-yl ph-hdikyl-4H-

ure of a nedi'canent” for treatnent or
[1 1 Eueabl-dyl)ofH-ppridietdrond a@¥. Use of a conpound
according to any one of cl ai 1-20, ar a
as YRk B ACSHIGAY RS EBHDIE TS, ISt o Mg s iomers anglies,
t her eof ., for. the manufacture of a nedi cament for
oS RS prevention of irritable bowel syndrome

(IBS). io 28. A nethod for the inhibition of transient
| ower esophageal sphincter relaxations whereby an
Aebfpotid/ecarinmio aof oac obeipoamb2@éaorgim@er®yany one of
claims 1-20 is admnistered to a subject in need of
such inhibition. 29. A nethod for the treatnent or

DLEVSILLG, id bl r@8A%Ean oFR¥aims 1-
Agharniacedy é%&P&%%%gﬁﬁﬁﬁﬁgﬁ%gﬁ%gﬂggund acco?diném?fhany
2@REarPfctiGh figiEdidmt 20 géiherawith # phiraredoppally aslifjacnacedutically

need of such treatnent or prevention.
acceptable carrier.

Use of a compound according to any one of claims 1-20, or a pharmaceutically acceptable
salt or an optical isomer thereof, for the manufacture of a medicament for the inhibition of

transient lower esophageal sphincter relaxations.

Use of a compound according to any one of claims 1-20, or a pharmaceutically acceptable
salt or an optical isomer thereof, for the manufacture of a medicament for treatment or

prevention of gastroesophageal reflux disease.

Use of a compound according to any one of claims 1-20, or a pharmaceutically acceptable
salt or an optical isomer thereof, for the manufacture of a medicament for treatment or

prevention of pain.
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26.

27.

28.

29.

30.

31.

32.

30. A nethod for the treatnment or prevention of pain,
whereby an effective anount of a conpound accordi ng
wo oooangosene of clains 1-20 is adm nistered to BCEUR}08T067367
in need of 20 such treatnent or prevention. 31. A
nmet hod for the treatnent or prevention of anxiety,
wher eby an effective anountggof a conpound accordi ng
to any one of clainms 1-20 is adm nistered to a subject
in need of such treatnent or prevention. 25 32. A
method for the treatnment or prevention of irritable
bowel syndrone (IBS), whereby an effective anmount of
a conmpound according to any one of clainms 1-20 is
adm nistered to a subject in need of such treatnent

1 on. 2007/ 1308 1367
U or R SiBun € iepsih C Sy PP R eetrd At R il e

saR6F B Sh41 {s8maPheRBE O the htinBicdnrr a ﬁ@&ﬁc&héﬂt fait tréa%ﬂ%ﬁt or
one aci d secretion inhibiting agent. 5 34,

preentiomaf amxetgccor di ng to cl ai m 33 wherein the acid
secretion inhibiting agent is selected from
cinetidine rani ti di ne, oneprazol e, esoneprazole,

queo 2 g’%&é%‘? %cco%g PRp ang o%lo E‘)F‘ glg eg gﬁeog'l eph%fmzicgutically acceptable
salt B} arf bf)tﬁfﬂ( Bofa¢pierdah %Nﬂh): ThaPORREARE O‘Ba MellicByEfitdbt Gedi@eht or
-carboxylic acid tert- butyl ester; -((R-3

preveption bf oiitabR-hoiwel spxlagot (IBS).- yl ) - b enzonitrile; 3
-((R- 5 -Pyrrolidin-2-yl-tetrazol -2-yl)
-benzonitrile;

A %ﬁe@l?’ddqa{' T A AN et 16%%%5}%&51 Splhctétrel &b Gl Kercby

an(e@etﬁvé anddtt 6F aRemph@Ackoldspx@za) ode i dlaimer -2 isdidnenistered
-carbothioic acid nethylam de; 15

to@RubRe] iB-ne&d b inghletigh.) - 21-1-t etrazol -5-yl ] -pyrrolid
i ne-1-carbothioic acid nethyl am de;
(R -2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-pyrrolid

ot @t f8aphageal reflux di hercby an
A?’%tﬂﬁgﬂ%gm&a%é%g fg:r\]rgﬂl:fg%ﬁll % gastios (?ps_agleei reflux disease, whereby

cffbciBt Avibuiof bebingbmet dccorlinptoi any dat b dins &0 ¢ avmihiiered to a
ester; 20

subjRct m.qegd OBsuOpdrestmeié AY PICYEIHLONet r azol - 5-yI | - N net hyl - p
yrrolidine-1|-carboximdothioic acid nethyl ester;

A method for the ireatment or prevention of pain, whereby an effective amount of a
compound according to any one of claims 1-20 is administered to a subject in need of

such treatment or prevention.

A method for the treatment or prevention of anxiety, whereby an effective amount of a
compound according to any one of claims 1-20 is administered to a subject in need of

such treatment or prevention.

A method for the treatment or prevention of irritable bowel syndrome (IBS), whereby an
effective amount of a compound according to any one of claims 1-20 is administered to a

subject in need of such treatment or prevention.
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33.

34.

35.

(R -2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-N-nethyl -
pyrrolidine- | -carboximdothioic acid nethyl ester;

w@ R)0723(826 ( 3- Br onp- phenyl ) - 2H-t et razol - 5- yl | - ppeT/0520d7/057367
e-l-carboxylic acid tert-butyl 25 ester;

(R -2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-pyrrolidi

ne-|-carboxylic acid tent-Iggtyl ester; WO 2007/ 130820
PCT/ US2007/ 067367 88

(R)-2-[2-(3-Cyano-phenyl )-2Htetrazol -5-yl]-pyrrolidin
e-l-carboxylic acid tert-butyl ester;

(R) - N-Met hyl -2-(5-mtolyl-isoxazol -3-yl)-pyrrolidine-|
-carboxi m dothioic acid nethyl ester; 5

(R) 2- [5 (3- Fl uoro- phenyl ) -i soxazol - 3-yl | - N-net hyl - pyr

SRS SRRV 5Ly A LB e 0l 120

I"- car bot hi
an?ng) %qttéét O%d 44 ¥R inhibiting agent

(3- Fl uor o- phenyl ) -1 soxazol - 3-yl ] - pyrrolidi ne-
- carbot hi oi ¢ aci d nmet hyl am de; 5

3-FHl h 1) lidi
A:[J(Oﬁtblr(aaglg %ﬁ‘%ﬂggg Eﬂ ﬂal@ é}&v@g%m F;E}Flldrg‘g‘g%% nlsl%xt?t{goég%nt 1s
s¢) ee)(eggr(%gtcg??t uel’ 1 %t?&ift”i% %hne%r%l)l)e, @ééﬁ“fe%ﬁzglepﬁnéop‘i@erMXW
pzfn%cp gzbo[lé rz(t% EﬂzHIércﬁ‘léiﬁﬁB% a):ol'bsoxazol -3-yl]-pyrrolidine-
ar

oxylic acid tert-butyl ester;
2, 6- D net hoxy- pyri m di ne-4-carboxylic acid hydrazi de;

(R -2-[5- -Di fl uor o- phenyl ) -i soxazol -3-yl]-pyrrolid
AIQ@@HO‘JH@&?S% sd PR acid tent-butyl 15 ester:

RGP Grebb s fphenulnl-1&o y?@@ﬁhaaﬂybﬂtubppyﬂ ester,

ester
&2olBly dretrife;) - -3
3(@)]-?%)&?%&?% %121@?}: - 2ar bgili/elniac agl Zj It Z???Zgut yl ester;
30R B5-PRBlOnF3-yetetaphenyl) “pemyonitrile;
R l'id | -
z&s%@%z;; S b R BARE ) i ot

(% ?iS E?{ rdé%l—-b %h%ﬁ%%bx%zﬁgﬁmﬁmhdme 1-carbothioic acid methylamide;

(R§ Rl2A3 1 y2hb Shonyd)- yli-teﬁmh-ﬁqfﬂ]spyrrohdme-1 _carbothioic acid methylamide;
(R)-2-[2-(3 -Chloro-phenyl)—2H-tetrazol-5-y1]—pyrrohd1ne 1-carbothioic acid
methylamide;

(R)-2-[5 -(3-Cyan0-phenyl)-isoxazol-S -yl]-N-methyl-pyrrolidine-1 -carboximidothioic
acid methyl ester;

(R)-2-[2-(3-Cyano-phenyl) 2H-tetrazol-5-yl]-N-methyl-pyrrolidine-1 -carboximidothioic
acid methyl ester;

(R)-2-[2-(3 _Chloro-phenyl)-2H-tetrazol-5-yl] -N-methyl-pyrrolidine-1 ~carboximidothioic
acid methyl ester;

(R)-2-12-(3 -Bromo—phenyl)-2H-tetrazol~S-yl]—pyrrolidine— 1-carboxylic acid tert-butyl
ester;

(R)-2-12-(3 -Chloro—phenyl)-EH—tetrazoLS-yl]-py"rrolidine—l-carboxylic acid tert-butyl

ester;



20

25

(R -2-[5-(2,5-Difluoro-phenyl)-isoxazol -3-yl]-pyrrolid
i ne- 1-carbothioic acid nethylamde; 25

w@ R)0723(826 ( 5- Chl or o- 2-f | uor o- phenyl ) -i soxazol -BeyU$20py067367
rolidine-|-carbothioic acid nethylam de;
(R)-2-[5-(2-Fl uoro-5-nethyl -phenyl)-isoxazol -3-yl]-pyr
rolidine- | -carbothioic agg8d nethylam de; WO
2007/ 130820 PCT/ US2007/ 067367 89

(R -2-[5-(2,5-Difluoro-phenyl)-isoxazol -3-yl]-N net hyl
-pyrrolidine- | -carboximdothioic acid nethyl ester;
(R)-2-[5-(5-Chloro-2-fluoro-phenyl)-isoxazol -3-yl]-N-m
RSor lr@Péfazl%pﬁwgﬁﬁ?fz}ll-te{rafo?-%?‘ﬁ‘-b;@rﬁ?&i@é- PlSrBghich 488 PV butyt
{?\% (2- Fl uor o- 5- net hyl - phenyl ) -i soxazol - 3-yl ] - N- net hyl -
Irrolidine- 1- carboxinidothioic acid methyl ester;

(RI-NVRAEdIY 106500000 fyl Bsostil G- 1)-pyiirb itk aé-h @arbosanidottydit ecid methyl
aci d hydrazi de;

esfer5- Di net hyl - 2- oxo- 1, 2- di hydr o- pyri di ne-4-car boxylic
aci d hydrazi de; ) - . .
(FackoC Aoy el el R Ryl paeboxdmidotboic

hydrazide: to
ac &lwgﬁﬁ;?&% oxo- 1, 6- di hydr o- pyri dazi ne- 4- car boxyl i ¢
(1?@-@5-ﬁlt'hdﬂkl—ﬁ@f(a&bl-i&-yl)—pyrrolidine-l-carbothioic acid methylamide;

, 6- Di met hyl - 2- oxo- 1, 2- di hﬁdr o-pyridi ne-4-carbo %“hcl ide:

(Ryed-f5-(FeFhugho-plemg})-isoxagelt -3l lyrgliging, 1carpqihigicedt pethylamide;

-(2,5-di fl uoro-phenyl) .et,hyl. estar; Acetic acid
5‘2§f 11@1@11)%1%1}}1?})?&&?13(%01@?% 2% %(Slg,r o- phenyl ) - et hyl

SR Bhrolidifi S 11Gs At dfyl-i le;
32%?51??1#4%%%( %lr%ﬁf-u?).’?_-lﬁ(l)x%? 0- 5- et hyl - phenyl ) - et hyl
(Ig)si-gﬁ-'m—TbE(l-isoxazol—B-yl)-pyrrolidine-l-carboxylic acid ter{-butyl ester;

-(2,2-Dichloro-vinyl)-1,4-difl yoro-ben enz.; . tert-butyl ester,

(R)- D563 lurg-phanydi-isprase b i ngpoligliner e BORas Agifgiert-buty! ester:

2-(2,2-Dichloro-vinyl)-1-f] -d-1et hyl - benzene;
2@—%%@1%%%&3?&?@?4?%%9 e‘h"z%ﬁ@?ydg%%%- Ethynyl - | |
(&) LY8I s DARL RS NARz0l- 291|-pyrrolidine-1-carboxylic acid tert-butyl
gster;
(R)-2—[5-(5-Chloro-Z-ﬂuoro-phenyl)-isoxazol—3-yl]-pyrrolidine—l-carboxylic acid tert-
butyl ester;
(R)-2-[5-(2-Fluor0-5-methyl-phenyl)-isoxazol-3 -yl}-pyrrolidine-1-carboxylic acid tert-
butyl ester;
5-(2,5—Diﬂu0r0-phenyl)-3—(R)~pyrrolidin—2-yl—isoxazole;
5-(5-Chloro-Z-ﬂuoro-phenyl)—?a-(R)-pyrro1idin—2—yl-isoxazole;
5—(2-Flu0ro-5-methyl-pheny1)~3-(R)-pyrrolidin-2-yl—isoxazole;
(R)-Z—[5—(2,5-Diﬂuoro—phenyl)-isoxazol—S-yl]-pyrrolidine-1 -carbothioic acid
methylamide;
(R)-2-[5-(5 -Chloro-2-fluoro-phenyl)-isoxazol-3 -y{]-pyrrolidine-1-carbothioic acid
methylamide;

(R)-Z-[S—(2—Fluoro—5-methyl—phenyl)—isoxazol-3 -y1]-pyrrolidine-1-carbothioic acid

methylamide;
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(R)-2-[5-(2,5-Difluoro-phenyt)-isoxazol-3-yl]-N-methyl-pyrrolidine- 1 -carboximidothioic
acid methyl ester;
(R)-2-{5-(5-Chloro-2-fluoro-phenyl)-isoxazol-3-yl]-N-methyl-pyrrolidine-1-
carboximidothioic acid methyl ester;
(R)-2-]5-(2-Fluoro-5-methyl-phenyl)-isoxazol-3-yl]-N-methyl-pyrrolidine-1-
carboximidothioic acid methyl ester;
1-Methyl-6-ox0-1,6-dihydro-pyridazine-4-carboxylic acid hydrazide;
1,6-Dimethyl-2-oxo-1,2-dihydro-pyridine-4-carboxylic acid hydrazide;
6-Ox0-1,6-dihydro-pyridine-2-carboxylic acid hydrazide;
1-Methyl-6-0x0-1,6-dihydro-pyridazine-4-carboxylic acid ethyl ester;
1,6-Dimethyl-2-oxo-1,2-dihydro-pyridine-4-carboxylic acid methyl ester;
Acetic acid 2,2,2-trichloro-1-(2,5-difluoro-phenyl)-ethy! ester;

Acetic acid 2,2,2-trichloro-1-(5-chloro-2-fluoro-phenyl)-ethyl ester;

Acetic acid 2,2,2-trichloro-1-(2-fluoro-5-methyl-phenyl)-ethyl ester;
2-(2,2-Dichloro-vinyl)-1,4-difluoro-benzene;
4-Chloro-2-(2,2-dichloro-vinyl)-1-fluoro-benzene;
2~(2,2-Dichloro-vinyl)-1-fluoro-4-methyl-benzene;
2-Ethynyl-1,4-difluoro-benzene; and

2-Ethynyl-1-fluoro-4-methyl-benzene.



