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BACKGROUND OF THE INVENTION

Recent advances in the elucidation of the neurophysiological roles of

metabotropic glutamate receptors have established these receptors as promising
drug targets in the therapy of acute and chronic neurological and psychiatric
10 disorders and diseases. However, the major challenge to the realization of this
promise has been the development of metabotropic glutamate receptor subtype-
selective compounds. | |
Glutamate is the major excitatory neurotransmitter in the mammalian
central nervous system (CNS). Glutamate produces its effects on central neurons
15 by binding to and thereby activating cell surface receptors. These receptors have
been divided into two major classes, the ionotropic and metabotropic glutamate
receptors, based on the structural features of the receptor proteins, the means by
which the receptors transduce signals into the cell, and pharmacological profiles.
The metabotropic glutamate receptors (mGluRs) are G protein-coupled
20 receptors that 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 phosphoinositilde (PI) hydrolysis; intracellular

calcium release; activation of phospholipase D; activation or inhibition of adenyl



formati on of cyclic guanosi ne nonophosphate (cGwW); activation of

phosphol i pase A2; increases in arachidonic acid release; and increqgesn007
decr eases {'NBOP}:&#CHW ty of voltage- and |igand-gated ion_channels.
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by their pharmacologncal characteristics. Nakanishi, Neuron 13:1031 (1994); Pin
et al., Neuropharmacology 34:1 (1995); Knopfel et al., J. Med. Chem. 38:1417
20  (1995).

Group I mGluRs comprise mGluRl, mGluRS5, and their alternatively
spliced variants. The binding of agonists to these receptors results in the
activation of phospholipase C and the subsequent mobilization of intracellular
calcium. Electrophysiological measurements have been used to demonstrate these

25  effects. in, for example, Xenopus oocytes expressing recombinant mGluR1
receptors. See, for example Masu et al., Nature 349:760 (1991); Pin et al.,
PNAS 89:10331 (1992). Similar results have been achieved with oobytes
expressing recombinant mGIuRS .receptors. Abe et al., J. Biol. Chem.
267:13361 (1992); Minakami et al., BBRC 199:1136 (1994); Joly et al., J.

30 Neurosci. 15:3970 (1995). Alternatively, agonist activation of recombinant
mGluR1 receptors expressed in Chinese hamster ovary (CHO) cells stimulates PI
hydrolysis, cAMP formation, and arachidonic acid release as measured by

standard biochemical assays. Aramori et al., Neuron 8:757 (1992).
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15: 33 20 that activation of these receptors elicits neuronal excitation. Various studies have

demonstrated that ACPD can produce postsynaptic excitation upon application to

neurons in the hippocampus, cerebral cortex, cerebellum, and thalamus, as well

as other brain regions. Evidence indicates that this excitation is due to direct

activation of postsynaptic mGluRs, but it also has been suggested that activation

25  of presynaptic mGluRs occurs, 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).

Pharmacological experiments implicate Group I mGluRs as the mediators

of this excitatory mechanism. The effects of ACPD can be reproduced by low

30 concentrations of quisqualate in the presence of iGluR antagonists. Hu ez al.,

Brain Res. 568:339 (1991); Greene et al., Eur. J. Pharmacol. 226:279 (1992).

Two phenylglycine compounds known to activate mGiuR1, namely (S)-3-

hydroxyphenylglycine ((S)-3HPG) and (S)-3,5-dihydroxyphenylglycine ((S)-

DHPG), also produce excitation. Watkins et al., Trends Pharmacol. Sci. 15:33
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Accordi ngly, Sel Ve ant agoni s G oup n3 uR receptors could be
t her apeuti cal (1999)eneficial, specifically as neuroprot ective agents or

20 Metabotropic glutamate receptors also have been suggested to play roles in
a variety of pathophysiological processes and disease states affecting the CNS.
These include stroke, head trauma, anoxic and ischemic injuries, hypoglycemia,
epilepsy, and neurodegenerative diseases such as Alzheimer's disease. Schoepp
et al., Trends Pharmacol. Sci. 14:13 (1993); Cunningham ez al., Life Sci. 54:135

25 (1994); Hollman et al., Ann. Rev. Neurosci. 17:31 (1994); Pin et al.,
Neuropharmacology 34:1 (1995); Knopfel et al., J. Med. Chem. 38:1417 (1995).
Much of the pathology in these conditions is thought to be due to excessive
glutamate-induced excitation of CNS neurons. Because Group I mGluRs appear
to increase glutamate-mediated neuronal excitation via postsynaptic mechanisms

30 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 or

anticonvulsants.
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This interpretation is consistent with the observation that (S)-4C3HPG, a

20 Group I mGluR antagonist and "Group II mGluR agonist, protects against

audiogenic seizures in DBA/2 mice, while the Group II mGluR selective agonists

DCG-IV and L-CCG-I protect neurons from NMDA- and KA-induced toxicity.

Thomsen et al., J. Neurochem. 62:2492 (1994); Bruno et al., Eur. J. Pharmacol.
256:109 (1994); Pizzi et al., J. Neurochem. 61:683 (1993).

25 Based on the foregoing, it is clear that currently available mGIuR agonists

and antagonists have limited value, due to their lack of potency and selectivity.

In addition, most currently available compounds are amino acids or amino acid

derivatives that have limited bioavailabilities, thereby hampering in vivo studies

to assess mGluR physiology, pharmacology - and their 'therapeutic potential.

30 Compounds that selectively inhibit activation of metabotropic glutamate receptor

Group I subtypes should be useful for treatment of neurological disorders and

diseases such as senile dementia, Parkinson's disease, Alzheimer’s disease,

Huntington's Chorea, pain, neuropathic pain, including neuropathic diseases

states such as diabetic neuropathies, chemotherapy induced neuropathies, post-
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selectivity for individual “metabotropic glutamate receptor subtypes, and to

provide methods of making these pharmaceutical compositions.
It is yet another object of this invention to provide methods of inhibiting
50 activation of an mGluR Group I receptor, and of inhibiting neuronal damage
caused by excitatory activation of an mGluR Group I receptor.
It is still another object of the invention to provide methods of treating a
disease associated with glutamate-induced neuronal damage.
To accomplish these and other objectives, the present invention provides
25 potent antagonists of Group I metabotropic glutamate receptors.  These

antagonists may be represented by the formula I,
R—E Linker{=—Ar

wherein R is an optionally substituted straight or branched chain alkyl,

arylalkyl, cycloalkyl, or alkylcycloalkyl group preferably containing 5-12 carbon

30 atoms. Ar is an optionally substituted aromatic, heteroaromatic, arylalkyl, or
heteroaralkyl moiety containing up to 10 carbon atoms and up to 4 heteroatoms,

and [linker] is -(CHz2)s-, where n is 2-6, and wherein up to 4 CH:z groups may

independently be substituted with groups selected from the group consisting of



aryl al kyl, cycl oal kyl, or al kyl cycl oal kyl group preferably containing 5-12
carbon 30 atons. Ar is an optionally substituted aromatic, heteroglggidooy
aryl al kyl , wglogk£r oaral kyl noiety containing up to 10 ¢ and up
to 4 heteroatooms and [linker] is -(CH)o-, where nis ycg‘%gﬂgg%erein up
to 4 CH2 groups may independently be substituted with groups selected from
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thiazole, furylyig f}yranyl 2Hpyrrolyl, thienyl, pyrrolyl, imdazolyl,
pyrazol yl, 5};{ (Jy pyrazi nyl , pyr| m di nyl, lo pyridazi nyI i azol e,

t
benzot hi _ophenyl Be on¢ nmua@mle@t of 3¢ jnMension ¢ Ar ForeRIISGE 2 “ngrf’éi%ﬁ%lsazo urinyl,
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qui nazol i nyl, |so |azo qui noxal i n iI'ndol i Zi ny
i soi ndol yl , hﬁj&iylt hpgmgly], bmidaodlyl apyhzolylsommbf Pyeeaipyl, mﬂmé,‘h@)dnenyl

rings. Ar optlonally ma end e : two Cl-C3
al kyl gr otfps,PY é/df"ﬁg% p‘H‘ oy %H?Q?%’u@ﬁ%%%g{ i%&gl ?@dﬁo hal ogen
a';rgrrg wher ef ,HE%bgqen pusinge! eqﬁlﬂdlzirfytl)m FsoqftinelyBr , qamdlyl Inhﬂlahz;n)ﬂer ]
enmbodi nrent of the’invention, R contaj 4, 5 6 . ,11 carbon
atons, wher e RaohBYEHing) |quiRZqlinyl, tﬁ}'&ﬂ"h@a ‘nglybnq‘{lwmd’é’pbm g%
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the 20 group consisting of , .=0 and g(?—( et anot her
enbodi nent [ | optieeally m@yrwrdes@sie@ry W@'m@%%‘h upoio BN In a
preferred, enb COnR, S 2 t I thald:; ﬁnd:t(’ﬁ@s gwwp

consi sti nJgE‘ ofegugg](th ed g@(gﬁ??gat Fytwtljete Cﬁ %‘ﬁéﬁ%gt hyIge adamantyl
2-adamantyl, haldgef isSeRSe8 Ry Ck &yi aslanphenyl ,

(RIS by M Sl DA Ragy o 30l 7.5, 10
11 carbon atoms, where some or all of the hydrogen atoms on two carbon atoms
optionally may be replaced with substituents independently selected from the

20  group consisting of F, Cl, OH, OMe, =Q, and -COOH.
In yet another embodiment [linker] comprises an amide, ester, or thioester
group.
In a preferred embodiment, R comprises a moiety selected from the group
consisting of substituted or unsubstituted phenylethyl, adamantyl, 2-adamantyl,
25 (18,28,3S,5R)-isopinocamphenyl, tricyclo[4.3.1.1(3,8)]undec-3-yl, (1S,2R,5S)-
cis-myrtanyl, (1R,2R,4S)-isobornyl, (1R,2R,3R,5S)-isopinocamphenyl,
(18,28,5S)-trans-myrtanyl, (1R,2R,5R)-trans-myrtanyl, (1R,2S,4S)-bornyl, 1-
adamantanemethyl, 3-noradamantyl, (18,28,3S,5R)-3-pinanemethyl, cyclooctyl,
o, a-dimethylphenethyl, (S)-2-phenyl-1-propyl, cycloheptyl, 4-methyl-2-hexyl
30 groups, 2,2,3,3,4,4,4-heptafluorobutyl, 4-ketoadamantyl, 3-phenyl-2-
methylpropyl, 3,5-dimethyladamantyl, trans-2-phenylcyclopropyl, 2-
methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 2-(o-methoxyphenyl)ethyl, 2-
(1,2,3,4-tetrahydronaphthyl), 4-phenylbutyl, 2-methyl-2-phenylbutyl, 2-(m-
fluorophenyl)ethyl, 2-(p-fluorophenyl)ethyl, 2-(3-hydroxy-3-phenyl)propyl, (S)-



(1S, 2S, SS) -trans-nyrtanyl, (1R 2R, 5R)-trans-nyrtanyl, (1R, 2S,4S)-bornyl, 1-
adamant anenet hyl , 3-noradamantyl, (1S, 2S, 3S, 5R) - 3- pi nanenet hyl , cygllqvgglgy)m

a, a- di met kyd phepgt hyl , (S) - 2- phenyl -1 -propyl, cycl oheptyl | - 2- hexyl
30 groups, 2,2,3,3,4,4,4-heptafl uorobutyl, 4-ketoadamant 3‘/)I T fwﬁﬁnﬁyl
met hyl propyl, 3, 5-di net hyl adamantyl, trans-2- phenylcyclopropyl 2-

nmet hyl cycl oh 1M gJS'aVAa) L).ethyl, 2-
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di met hyl but y12,23,3.4 §Wtaﬂm,fsamnty AP-FHY9 fpeiﬁhyrdimgzﬂakqwhyl 3: %P%ﬂe%’et hy

2,2,3,
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group having the g of Gl Gudher *inboditnetit W e irbentiott? Ar*GompHies % roup

i ndependently can be N or CH provided that 15 not nore than of X,
X2, X3, and Xaavignhbferiulal n a preferred enbodiment, X is N, and/ or X2 is
N. I n another enbodinent, X3 is N.In still anot her enbodi ment, X is CH

and XZ is N In yet another enbo WA A is an optionally substituted
2-pyridyl, 3- pyridyl, 2-quino|y|,|3- ui gol yl, 6-quinolyl, 2-quinoxalinyl,
2- benzot hi ophenyl, 2- 20 benzof ur any¥‘, “%- benzot hi azol e, 4-indol yl,

5-indol yl, 6-i ndolyy eregﬂ )?"}f‘d%d/b(‘meﬁéd&en@h&n%nm%r@{'ﬁrcﬁﬂb&%@d from

the group consisting o g - 2 \ .

15 not more than two of X!, X?, X?, and X* can be N. In a preferred embodiment,
X! is N, and/or X* is N. In another embodiment, X* is N. In still another
embodiment, X' is CH and X?is N.

In yet another embodiment, Ar is an optionally substituted 2-pyridyl, 3-
pyridyl, 2-quinolyl, 3-quinolyl, 6-quinolyl, 2-quinoxalinyl, 2-benzothiophenyl, 2-

20 benzofuranyl, 2-benzothiazole, 4-indolyl, 5-indolyl, 6-indolyl, or 7-indolyl
moiety. The compound is selected from the group consisting of N-[2-(2-
fluorophenyl)propyljquinoxaline-2-carboxamide, N-(pentyl)quinoxaline-2-
carboxamide, N-(cyclopentyl)quinoxaline-2-carboxamide, N-(1-adamantyl)indole-6-
carboxamide, N-[2-(2-fluorophenyl)propyl]lquinoline-3-carboxamide, N-[2-(2-

25 fluorophenyl)propyl]quinoline-6-carboxamide, N-(trans-4-
phbenylcyclohexyl)quinoxaline-2-carboxamide, N-(trans-4-methylcyclohexyl)indole-
5-carboxamide, N-(trans-4-methylcyclohexyl)-2-phenoxynicotinamide, N-(6-
quinolinyl)-4-methylcyclohexane-1-carboxamide, N-(1-adamantyl)-5-(2-
cyanoethyDnicotinamide, N-(1-methyl-4-phenylcyclohexyl)quinoxaline-2-

30 carboxamide, (S)-N-(1-phenylethyl)quinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)indole-4-carboxamide, N-(trans-4-methylcyclohexyl)indole-6-
carboxamide, N-(trans-4-methylcyclohexyl)furan-2-carboxamide, N-(trans-4-



f | uor ophenyl ) propyl ] qui noxal i ne- 2- car boxam de, N-(pentyl)qui noxal i ne-2-

car boxam de, N-(cycl opentyl)qui noxal i ne-2-car boxam de, 01-Feb-2007
N- (| - adanigglyhhkdol e- 6- carboxam de,

N- [ 2- (2- f | uor ophenyl ) propyl ] qui nol i ne- $-car boxani de, N-[ P A

f 1 uorophenyl) propyl ] qui nol i ne- 6- car boxam de, N-(trans-4-

phenyl cycl ohanethyleygiohesdiliopber-2 carlirarmide. de(rans-4-

N-(trans-4-net hyl.cycl oh |.).J,. ndol e- 27, 4.
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qui nol i nyl) - %aﬁin&wdhgwl)amam-ﬂehaﬂ?mﬂam-a?zpswmd;hmdmw) - I5 (2-
cyanoet hyl ) ni coti nan de, N-(1-pget -4-phe C ohex qui noxal i ne-2 30
car boxani de, (tﬂgythy&.m(l{[lS’BWéﬂyl&Eﬂg&af’éﬁﬂ%ﬁgwﬁgﬁﬁ%&e@&'yﬁ{ de, N-(trans-4-
met hyl cyc Lfo h %ﬁﬁt}]}ﬁﬂj@-ﬁtﬁb&ﬁfrm,xﬁ-'@r&iﬁﬂ-methylcyclohexyl)d-(triﬂuoromethyl)— 1,6-

N- (trans-4-nmet hyl cycl ohexyl )i ndol e-6- car boxam

oxam de
N- (t r ans- 4- meehhthyjdinesheshosamieai-(rans A BeRuniclpbe R A PriHab Y 01- Feb- 2007 WO
00/ 73283 - 9- P& 0/ 4! hatl £ V6 : inePh@aRRxAnidér boxam de,
N-(trans-4- rﬁgﬁé} cyc{ %Eéﬁéﬁ E Eehgé%ﬁ%%ﬁm%%?gr&goxamxde, N (trans-4-
met hyl cycl ohehgdiochleride Nimans-2-neghylsyslelreiyll 6-brengapicahrpmiderdt @damapDohexy | ) - 3-
di met hyl am nopenzam de, .N-(tr.ans; 4- h 'b)-2-nmethyl-1,8 5
napht hyri di ne£ -'P:‘B?’Hg’}?AW%'é‘,’m B RS LORSHAY-2)
N- (trans-dy medabyoxemideinestiiadols; M RH(2 bl difoaophedylbthyl lquioxaline-2-
napht hyri di ne- 3- car boxani de, N (trans-4-nethyl cycl ghexyl )-2-nethyl -1, 6-
ntht h§ri di necasl%amié&%‘r%:“-IRE*Fégyﬁ§ﬁ%l)1%eWT‘¥W§HB‘§QF{§%%3"23‘%“3“?%2}% am de
hydr ochl ori d 1 A ¥l et xQ\atihe-3 Radb beuiid, Na(ranasd de,
N- (adanant yl )e("é’fh% %@%ﬁ@é’?ﬁ@ ni cot i i ,N—&trans-4(-‘x t hyl cycl ohexyl ) - 2
10 car boxani deghylexsiaheaiol-Buorpgyinplipe3-gargpramidsy ;&H@?fyﬁ‘)"éﬁ%‘%{‘dﬁ%xm i ne- 2-
car boxam de, 14— IXE gh@;&_ P SaexglisMbiog@nsimear boxam de,
N (trans-4- n@?ﬁ@’f’@g@?@ﬁed ?k%yl?réet hoxﬁﬁin%(t)rlwﬁzzg-_?)-_cgr boxgﬁi ge, N-(trans-4-
met hyl cyciohexyirpergnfide, N (Gqus-holeibpieycdoheai b Ruerpgiinoline-3-carboxamide, N-

N-(trans-4-nmet hyl cycl ohex - e L Uor i | OfeS5-CA% i 0 earans-
N-(trans-4- rre'{"lﬁ%f'g%ﬁﬂg%%’ﬁ ny%% f7}( ﬂ%ﬁ%gng?ﬁﬁ%ﬁhﬁgﬁf? g c(géra%gith?d%,
N- (t r ans- 4- mes-higthgicgtiotieayly-b,)7-ethylenedioxyquinoliot-3 rrarb@xamide; dxdrdngd; N-
(trans-4-nethyl cycl ohexyl ) : 6 7- met.hyl enedi ox | nR},1NEea3- car boxam de,
N-(trans- 4- n@?‘ﬁé%‘%‘?&ﬁ?«é&&%ﬁﬂf’%{m’?@éfnﬁ? K #%é%%g?%wn%‘%ne- 3- car boxani de,
N-(trans-4- ngpbdyibyrysheesteiholy- BAdorbhuinulineaicabbkmsdS Me@mapotan de,
N-(trans-4- methylcycl ohexg&y— 6- met'{zlox - 7-f 1 uor oqui r}ﬁl i ne_-4§- car boxam de,
N- ( t r ans- 20 20mesyIRyAgE FrElppromethyiap PP RS PoTHE ‘ﬁ?‘ﬂ’é&i 1STRE- 3- car boxani de,
ME rans- j‘ RLAYILFIheRMER Wrfhiofmtety fqlmerrR IRt Giide QV-(mens3r car boxani de,
rans- 4-
methylcyclohexyl)-6-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-5-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)—6-triﬂuoromethquuinoxaline-2-carboxa.mide, N-(trans-4-

25 methylcyclohexyl)—G-methoxyquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)—G,7-methylenedioxyquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-6-(1-pyrazole)nicotinamide, N-[2-(2,3-
difluorophenyl)ethyl]quinoxaline-2-carboxamide, N-[2-(2,4-
difluorophenyl)ethyl]quinoxaline-2-carboxamide, N-[2-(2,5-

30 difluorophenyl)ethyl]quinoxaline-2-carboxamide, N-{2-(3,4- .
difluorophenyl)ethyljquinoxaline-2-carboxamide, N-(trans-4-methylcyclohexyl)—8-
methoxyquinoline-3-carboxamide, N-(trans-4-methylcyclohexyl)-5,7-
difluoroquinoline-3-carboxamide, N-(trans-4-methylcyclohexyl)-6-
trifluoromethylquinoline-3-carboxamide, N-(trans-4-methylcyclohexyl)-6-



met hyl cycl ohexyl or oqui noxahne- 2- car boxam de, N-(trans-4-
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N-(trans-4-net hyl cvcl ohex -H 7- .dif | LA 358 AT e,
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enbodi nent, t eyansHeRl) quinofllne St @cboxhmide ! Nrgisap  consi sting of
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N (11 ane- 2. e P EY Ao RAMARE R R nide, 185 QRIS Hfnoralne-2
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car boxani de hydrochl orjde, o :

N- (trans- 4- xe'gmeo#(gmw-@swmﬁl?e&w-.ﬁﬁa'?ﬂlca‘é?“m°‘m°-3-cafb°*am1de'

N- (adamantsy| ) N3rrérs=Pin@§icgdsRx -0 Ghdthkyind folinbk3(dafdRamide NRA(HyAsc4.Cl ohexyl ) - 2-
car boxam debenzot hi azole, N[2-(2,6-difl uorophewll ) et hyl ] qui noxal i ne- 2-

car boxani de, WWY‘FW&IHIWW%WGPMW?Q% . degutnol i ne- 3- car boxani de,
15 N-(t rans-%&ﬁﬁb&'&n&%ﬁ*ﬁlmw pifiolHRL et YeRdmiR, MY@gAs-g-ar boxani de,
N-(trans-4- nethylcycl ohexyl)-5-fluoroquinoline-3-carboxam de, N-(trans-4-
net hyl cycl ohemgthylcyelghexyd)-6duproghinplines3-earboxarides Herrang-¢+ r ans- 4-

nmet hyl cycl ohe - I RG] I pe- 3 [E(ggﬁ | & ergh 4t rans-4-

met hyl cycl oheé% %lc@%e{(}gi gg‘ﬁf’ﬁg{“?‘ﬁ@“’? g%? oxgdr?f g@(,ﬁal\l—?t rans-4 20

met hyl cycdohemsthyleg:)ohexy}-b,/metzdemsdipgpiuinslined-carboxanids. ¥ #@s-4- (t r ans- 4-
methylcyclohexyl)-6,7-ethylenedioxyquinoline-3-carboxamide, N-(trans-4-

6-f
5-f
6-t
6-

methylcyclohexyl)-6,8-difluoroquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-methoxy-7-fluoroquinoline-3-carboxamide, N-(trans-4-
_ methylcyclohexyl)-7-trifluoromethylquinoline-3-carboxamide, N-(trans-4-

25 methylcyclo_hexyl)-8-triﬂuoromer.hquuinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-5-fluoroquinoxaline-2-carboxamide, N-(zrans-4-
methylcyclohexyl)-6-trifluoromethylquinoxaline-2-carboxamide, N-(zrans-4-
methylcyclohexyl)-6-methoxyquinoxaline-2-carboxamide, N-(trans-4-

30 methylcyclohexyl)-6,7-methylenedioxyquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-6-(1-pyrazole)nicotinamide, N-[2-(2,3-
difluorophenyl)ethyl}quinoxaline-2-carboxamide, N-[2-(2,4-
difluorophenyl)ethyl}quinoxaline-2-carboxamide, N-[2-(2,5-
difluorophenyl)ethyl]quinoxaline-2-carboxamide, N-[2~(3,4-



met hyl cycl ohexyl ) - 6, 7- et hyl enedi oxyqui nol i ne- 3- car boxam de, N-(trans-4-
met hyl cycl ohexyl ) -6, 8-difl uoroquinoline-3-carboxam de, N (trans-4-1-Feb-2007
met hyl cyclg, %/5’32%3‘ 6- met hoxy- 7-f | uor oqui nol i ne- 3- car boxam & ans- 4-
met hyl cycl ohexyl')-7-trifl uoronet hyl qui pol i ne-3-carboxamni 52:, "ﬁ-’(}{}/{é ns-4 25
rre: Ey: cyc: oﬂexy: g 8-]E Ir| f 1 uor onet hyl qui nol i ne- 3- car boxam de, N-(trans-4-
nmet hyl cycl ohex - 6-f | ugr oqui noxal i ne- 2-carb ), d -
net hyl cycl ohééfE}C‘PPPg@Wl)ﬁgWBa{}WMﬁ%'#'ﬁaép%a@é b@%&hsaé?leﬁbfc&?gﬁ%y st-
et hy! cycl onggpoks iddint BuarABAiaY | HroRahimrciclentips A de, - (11 ans-4
met hyl cycl ohexyl )= 6- met hoxyqui noxal i ne- 2- car box 'Cge, trans-4 30
rrNe'E Pyl cycLohd@ﬁ%;nohDWﬁW@%%GR?HL("‘FWO‘?(&‘F@;EY 9@5%&am de,

F(trans-4- nE ) Bk e azfl | i ' 2, 3-
di f1 uor ophenﬁ) r; et#@?tﬁglggﬁélxmgﬁ%éﬁ ﬁﬁbﬁaﬁ%ﬁ%??}%ﬁ)ﬁm talts (2.
g! ]1: : uoropaenyt}e)&ifhyl ] qui noxal i ne- 2- car boxam de, N-[2-(2,5-

£ 1 uo : Lo :
Ot oo ot At D15 BaSRAR HiABhund's ek Pl oD 2007 VO
ﬂll_ 12 It lrJg ;1 opZe n;gt}ahugltcbygi%tglﬁidﬂ qxf([al-(izrfﬁmﬂ)phmybpvoﬁyﬂcphmoxaline-2-carboxamide, N-

s-4- et hyl cycl ohex -8- neth ui ngl i ne- 3-carboxani.de

N-(trans- 4- n’éﬁ%&ﬁlllﬂ?@%ﬂ’é‘iér‘%ﬂ@?‘@ld& &'I)é b“q‘ﬁﬁeﬁﬂﬂcﬁ" CxyDAaORNe2e. and
N- (trans- 4- et vl cyal oferHsa-BetnfiEycidhegypramtehs tabianlidena-@- car boxani de, and
pharmaceutically acceptable salts 5 thereof. In another preferred

t
E_nbOdi nmenp, tqh'mOhmdbﬂvm%bYﬂ@C@b?@B%kﬂ?PP@m‘%é”ld?ﬁ@ﬂ‘%onsi sting of
(pentyi) qui nGRaRTAgob Bt oAb 2 xR bRice, FeqRAAM de. TV
N-(trans- 4- pWlwkﬂh@bé)bvﬂz))dpiﬁphoicéamm@xzmideaNﬁG%!‘rﬂ"de,

N-(trans-4-net hyl c oh | ) L ndol e- 5- car. ' : : :
qui nol i nyl) - @%@ﬂéﬁ’b%ﬁ@ﬁ@ﬁ%ﬂ5&‘@%’%@%%3%£%‘P§f$ﬁ&°ﬁﬁmf
Prgte%: g;g: gﬂeeém)bl %:agﬁitlélﬁ%(cﬁb&mﬁi&; w;(n’awamedmcydbt(mywsbrdmopicolinamide,
/ X enzot hi aphene-2-carb ' Ng ns; 4-
met hyl cyGJSOhéYcz}ld}fBWlbfdﬂ‘éWe?g@ﬁX“E%’;aaﬁﬁ aW’&Edﬁ'ﬁa’&t%g?ylsdnoépfy&ﬁ%nox al i ne- 2-
car boxam de hyA6LeaMdeheRhiazole, N-[2-(2,6-difluorophenyl)ethyl]quinoxaline-2-
N (trans-4-net hyl cycl ohexyl) - 6- bromf(ﬁ]iécqgi nam de “éfflPi .
N- (adamant y| yagiogamige (e rieabrisysiehsi s mefeory unling 331 ohexyl ) - 2-
car boxam deb -ePJnQ-u@xﬁahﬁcyc%h[ezy-li-%nﬁuﬂ;b(iAFMiﬁ@bwsbbiﬁihy,I Vawamzaxal i ne- 2-

car boxam de, (trans-4-net hyl'cycl ohexyl) - 6- net hoxyqui nol i ne- 3- i
methylcyclohexyl)-S-ﬂuoroquinoline-S-gargoxamide, N-rdnb-4- e- 3- carboxam de,

20 methylcyclohexyl)-7-fluoroquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6-ﬂuoroquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-_S-ﬂuoroquinol'mc-3-carboxamide, N-(trans-4-
methylcyclohexyl)-6,7-methylenedioxyquinoline-B—carboxamide, N-(trans-4-
methylcyclohexyl)-G,7-ethy1enedioxyquinoline—B-carboxamide, N-(trans-4-

25 methylcyclohexyl)—6,8-difluoroquinoline-3-carboxarnide, N-(trans-4-
methylcyclohexyl)-6-mcthoxy-7-ﬂuoroquinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-7-trifluoromethquuinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)-S-triﬂuoromethquuinoline-3-carboxamide, N-(trans-4-
methylcyclohexyl)—G-ﬂuoroquinoxaline—2-carboxamide, N-(trans-4-

30 methylcyclohexyl)-5-fluoroquinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)—G—triﬂuoromethquuinoxaline-2-carboxamide, N-(trans-4-
methylcyclohexyl)-6-methoxyquinoxaline-2-carboxamide, and N-(trans-4-
methylcyclohexyl)—6,7-mer.hylenedjoxyquinoxalinc-Z-carboxamide, and

pharmaceutically acceptable salts thereof.



N- (trans-4-net hyl cycl ohexyl ) - 7- met hoxyqui nol i ne- 3- car boxam de,
nmet hyl cycl ohexyl ) - 5- f | uor oqui nol i ne- 3- car boxam de,
met hyl cycl wbewyi2ps 7- f | uor oqui nol i ne- 3- car boxam de,
met hyl cycl ohexyl ) - 6-f | uor oqui nol i ne- 3- gar boxam de,
met hyl cycl ohexyl ) - 8-f 1 uor oqui nol i ne- 3- car boxam de,
met hyl cycl ohexyl ) - Gq afotiBY divtoBingali, Abe/sbripooid Hae thid-seactexanm de,
met hyl cycl ohexyl ) - 6, 7- et hyl enedi oxyqui nol i ne- 3- car boxam de,
met hyl cycl ohexyl ) -6, 8-di fl uor oqui nol i ne- 3- car boxam de,
met hyl cycl ohexyl ) - 6- net hoxy- 7-f | uor ogui nol i ne-a3- car boxam de,
- car boxam de,
Boxani de,

nmet hyl cycl ohexyl) -
met hyl cycl ohexyl ) -
met hyl cycl ohexyl) -
met hyl cycl ohexyl) -

rifluoromethyl qyinoline-
rifluoromeRk
Iuorqu|noxaH ne-
| uor oqui noxalyj ne-

7-1
8-t
6- f
5-f

nmet hyl cycl ohexyl ) - 6- trlfluoronethquU|noﬁéI|né¢2 c& boxam de,
met hyl cycl ohexyl ) - 6- net hoxyqui noxal i ne- 2- car boxani de,
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net hyl cycl ohex thyl e i.0
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R
G-Fod, o-((mi)zed)erlaialsme@&d fr@xﬁ&lﬁe grogp adnsidtingfbf @:CeaigLE are H),
O (CHR) 2- 0-,

glrarlél OXS is N or

€ group consi sting
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rom

R is selected fromthe

@ GK, (AncC L M
G1

where K is H or Me, G' is H, Me, or phenyl, G*K, L, and M
independently are H or Me, nis 0, 1 or 2, and X* and X® independently are N or

CH.



X5 X4 and 10 where Kis Hor Me, G is H M, or phenyl, &, K L, and M
i ndependently are Hor Mg, nis O, 1 or 2, and X and X5 i ndependenfyleBl2®oN
or CH WwO0WB3&83 PCTI USO0/ 15222 OL - Feb-2007 -13 In ctasosee W th
anot her enbodi nment of the invention, 4here has been provided a
pharmaceutical conposition conprising a conpound as set forth above,
together with a pharnmaceutical | Qiscat ef el ivedtionr thevediapibesit . | n

accor dance vvithl%tai:qolrda&ﬁ%f”ﬁgtm%d{ ] gl ment t)fg_the i nventc'{ on, fhene has 5
been provi dedviaedn;t Bmmgéeuﬁakicegpesimmm@%as‘@fnp%’? 1 dBove, conpri sing
reacting apégrrpound containing an, acti vattgbqi ifleROsrYextipieati d group with a
conmpound ccubbaé,nbgaglean\'iﬁlrﬁR?é{mﬁ‘iﬁ‘&i‘:gli3§/?‘:,cepor f“iul group. In accordance with
a still further enbodiimotyaf siinsotiiey efbodiment éfeie imee8tion BFTS fFbvi ded a
met hod of i nhi bi'Pi¥§ activation of an I ETRT} tha%él FbE¢eE RloBiprising ©

CONPri sifg pdeRrbvigecaa crtiodonfrmaking #§OBREG A5 oup I' receptor with an

effective anmount of a conpo . t.cfivitddh catborytic dond yEsoupa NOhar
enbodi ment  tsRctinge 2 FRAAMP nclfg&ghngl?e (fglbee_n provided a nmethod of

i nhi biting g&%&galcoﬁmganmmeuydgyxm%{ B%YP-activation of an nG uR

G oup | receptor, conprising tr i wtftie mwetiohpdierevmsanount 15

of a conpound asIrsﬁlcomqehmgbﬁéﬁf%rﬁ)g%g@gé%%e Wi t h(ﬁi fugt her enbodi ment

of the inve t?iqogbvﬁbﬁa%m SraNibitpg avivdten af A MEER HTOtR L3FFRGa di sease

associ at ed gl utamat e-i nduced . .neur.gzﬁbhﬂg@gﬁ, ICRBEPidrswhiy an

admi ni stgri rRempnsiag preatiena eellf GAHES 50 'sai d ~ di sease an effective anount

of a composition as sef £0 Qet f3fh Gbdver obj ects, features and

advant ages Sffeeths aB}oé"sle%fIa {oﬁx@gﬁ?f’a‘én will becor’rﬁ PRRREE p{.({vpdgut;he

fol | owi ng det ai | eq yéesmtheptembadimept o EVBEON e 2 ood, .hovvefvipeﬂrg, that the

detail ed descriptign . th Ciifoh foe CoaaER! BB excitatniry eaCHYRYIOR 1 referred

enbodi ment s !B‘Fm?dné’?ilf\@‘gﬁ’tn on%?l%g?eh%r?{/ggn by V\gﬁ of il ’?e% -@tmnpnfy, si nce

vari ous chan@ﬁﬁ@@@o@oﬂid‘cémm icomprigg HFHIDE MEULPS Mip aélng {% scope of the

i nvention w become appatt%gt bto those skilled in the art fromthis

det ai | ed1slesefrd gumpeHnd as set forth above. _
In accordance with a further embodiment of the 1

sociated with glutamate-induced

nvention, there has been

provided a method of treating a disease as

L . . id
neuronal damage, comprising administering to a patient suffering from sal

disease an effective amount of a composition as set forth above.

features and advantages of the present invention will

Other objects,
N J 1t should be

become apparent from the following detailed description.

od, however, that the detailed description and the speci
are given by way of

fic examples,
understo
while indicating preferred embodiments of the invention,

e - it and
illustration only, since various changes and modificatons within the spir

t to those skilled in the art from this

25  scope of the invention will become apparen

detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows {llustrative compounds of the invention.

30



BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 shows illustrative conpounds of
the invention. 30 OLl-Feb-2007 WO 00/73283 -14- PCTIUSQOQ 15222 DETAIFER2007

DESCRI PTI Qb §§)B243nventi on provi des conpounds that are po%ﬁﬁhs@dﬁ@zﬁel ective
ant agoni sts of Goup | netabotropic griftanate receptors. e conmpounds

contenpl ated by the invention can be represented by the general fornula I:
5 R4 Linker}--Ar where R is aDETAJLER(DESCRIPIHONed chain al kyl, arylalkyl,
or optionally substituted alicyclic groun, d Ar pt.i |y
substituted aronaf i, THEWEP 08?05%& i ‘&o,n%olmgatgar y?a?@ylp,bég?%gt tes"r:lg‘g?gl kyl

moi ety. The Lhhisgsd ofDGRLY § Snetabfiropip ghitahate atcepruiry c Fhal acompbyndsi nds t o
the Ar and R noreties, but also facilitates gd:&@tion gﬁf tltl'nlg . correct

spatial ori ecostemplated Py the inyemtien £25 be TeRfGsenisd By EeBFTR, Niteh ructure of the
Ar moiety_is The Ar noiety generally may contain up to ten carbon atons,

al t hough Phe skilled artisan will recogni ze that Ar groups with nore than
ten carbon atons are wthint skeeaof the invention. Ar can be a

nonocyclic or fused bicyclic aryl, alkaryl, heteroaryl or heteroaryl al kyl
group. The ring systens enconpassed by Ar can contain up to four

het er oat ons, independently selected fromthe oup 20.consi st . of N, S
and O Wen AvheresRds métwraiglgrpranched,chgin qllfyh’ga%\%?'f;rﬁr opfon Yé‘?b P&%dy cont ai ns

one or two heaﬁigicglg';)@g%c@g dépqit‘m QPBorily tsiBstiffdde irdalaGE® hetprioadomadtll y is N.

Monocyclic Ar ut are not limted to: phenyl, thjazoyl,
furyl, pyoanyrylalRy, py hetetoatajkyl miodgty:| Thpykinkstl| moiptyiiga 2594P, th%'y’?%é’a |,
pyridyl, 25 pyr.azj nyl Fim dj , P FRY# b Rbti&s of fesed

bi cyclic Ar prgﬂﬁgfy?%gﬁlsu@éhe %rt Lr{e@/ié Iﬂ@ ) lr?iqttg {dg?ﬁtagééﬁﬁgo hi azol e,

benzi m dazol egrraktshate® biiéntationngirydnd R wadlewyeceptoubindipe. qui nol i zi nyl ,

i soqui nolyl, quinolyl, phthalizinyl, naphthyridinyl, quinazolinyl,
cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl, isoindolyl,

benzot hi enyl, benzgfidhae¥%f thed APReREST Ur anyl , and chromenyl noieties. 30 Ar

D e e ron L i ST P bl AR o B A
skilled artisan will recognize that Ar groups with more than ten carbon atoms are
within the scope of the invention. Ar can be a monocyclic or fused bicyclic aryl,
alkaryl, heteroaryl or heteroarylalkyl group. The ring systems encompassed by
Ar can contain up to four heteroatoms, independently selected from the group

20 consisting of N, S, and O. When Ar is a heteroaryl ring or ring system, it
preferably contains one or two heteroatoms. At least one of the heteroatoms
preferably is N.

Monocyclic Ar groups include, but are not limited to: phenyl, thiazoyl,
furyl, pyranyl, 2H-pyrrolyl, thienyl, pyrroyl, imidazoyl, pyrazoyl, pyridyl,

25  pyrazinyl, pyrimidinyl, and pyridazinyl moieties. Fused bicyclic Ar groups
include, but are not limited to: benzothiazole, benzimidazole, 3H-indolyl,
indolyl, indazoyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalizinyl,
naphthyridinyl, quinazolinyl, cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl,
isoindolyl, benzothienyl, benzofuranyl, isobenzofuranyl, and chromenyl moieties.

30  Ar preferably is a quinoxalinyl, quinolinyl, or pyridyl moiety.

Other Ar moieties include the 3,4-methylenedioxy and 3,4-dioxane rings.

The Ar moiety optionally may independently be substituted with up to two Ci-Cs



The Ar noiety optionally may i ndependently be substituted with up to two

Cl -C3 01-Feb-2007 WO 00/73283 PCl'/US00/ 15222 -15- al kyl groups, @fi_fdB-2087
two hal ogqp?gli/ﬁ%, where hal ogen is selected fromF, d, r.and I.
Structure o € Rnmoiety 5 The R noiety generally may cgﬁr’éfsﬁmﬁézlzv\een f our
and el even carbon atons, although thd3skilled artisan will recognize that
R noieties with 12, 13, 14, 15, or 16 carbon atons will be possible.

Al though R capylcbémii or dp 1S tvar haoget abmsnwhere relogengs selegteth frgmF.delnt ai ns at

| east 7 carbon atqons. Preferably, Ris optionally substituted al kyl,

cycl oal kyl , Bycalnédi kyl met hyl , or optionally 1o substituted phenylal kyl .
Cenerally, sone or all of the hydrogen atonms on up to two nethine,

met hyl ene, or methyl groups of R may be replaced by substituents

i ndependent | y sel Struettire ofothe R@o¥tloup consisting of F, A, OH, Ow, =0, and
- COOH groups. Ho,sfxﬁv r r OgkewWecal OB af@)eldven reafpoaced wit h
fluorine,”and R maye %emﬁggr? %ﬁ%ég?ﬁak\gg.c%%{%%ﬂpl ary R nmoi et | hcl ude, but
are not |ini beehs} aithopptethy|skillbd hrtisa- wiblteepgniae figt R mieties with IZqE?'n al i nyl,

phenyl, cycl ohexyl ., adamantyl . .2-ad yl in 4, 5 or 6
(1'S, 2S. 3S, 5RI% 9%6?&&3“Qﬂpﬂ‘éﬁ§/|‘”,‘1’2tb?ip%g@fl%[ AORE Ro hdec: 3-§Z| _,
(1S, 2R, 5S) - gipoiNatonid preferaBlR K2 Borddhs atsledso7roptbon atoms. Preferably, R is
(1R, 2R, 3R, 5S) -i sopi nocanphenyl (1S, 2S 55)-trans- ny. .

(1R, 2R 5R) - t 1opd r ts'abwnﬁl}ed( 189S, %fq%ﬁnﬁy?‘°5i§3é‘%¥%&gm‘lﬁt a°r?é’?r%at”94yl ,
3-nor adanant yl, | - BeRrAIBN66RS biyhll of yhelhydmigyh atoms on up to
di net hyl gﬁené'%%%fhﬁd(z@)e@ﬂg enyF-I -gropyl , cycl o%%ptga/ll dq{r}d 4- et Ryl - 2- hexyl
groups. - Each teé ntetiiss resteyigriea oy methyb protpsed lﬁwy PRI NOEPIHNED in the
manner set foQrth f edndRi&E @0 FS A, OH|de, =0, and -
2,2,3,3,4,4, 494?8%%%3@}/’5%3}%%8?{/‘1“?{h?i-g%z‘% kgt oagama?\t yl, .

3- phenyl - 2- merdQH progps! ,Heyeverinmse en swehusrogen atphs ey Pe repassd " 0c| opr opy! |

2- met hyl cycl ohexyl, 3,3.5-tringt cl ohexyl, 2-(o- nethoxyphenyl)ethyl,
2-(1,2,3,4-tef{ui°§ﬁ§pcf?‘§r%‘8ﬁ¥h§/?3r, “%ﬁﬁ"éhw butyl, 2-nethyl-2 phenylbutyl,

2- (m f | ugrophenyl mﬁ‘hiﬁlh‘cf R n{opeties inoludgoensre oot himited - pleniletybyéy - 3-
r

h | I, (S)-2-hy - 2- ph | et hyl <2~ ) | et hyl,
b ?gy égr(r?fzmheé)é%}hﬂnggmgg%ymfﬁlg%B@c’fnﬁff_yilgr&yl, WSR2 2adRhaRy,! et hy

b~ chl or ophenyhs 3t suylidpipahphedy!] aitycloMiy LAy Bllokescdiy), (1S,2R,55)-

(9)-1-(eyel Ohi%fézft;n@ﬁ?(lkik(,gs-)gi%dbg;n%ll,r}?ﬁ%,&g&yilsgﬁinzocamphenyl
(1S,2S,5S)-trans-myrtanyl (1R,2R,5R)-trans-myrtanyl, (1R,2S,4S)-bornyl, 1-

50 adamantanemethyl, 3-noradamantyl (IS,28,38,5R)-3-pinanemethyl, cyclooctyl,
dimethylphenethyl, (S)-2-phenyl-1-propyl, cycloheptyl, and 4-methyl-2-hexyl

groups. Each of these exemplary R moieties may also be substituted in the

manner set forth above.
Other preferred R groups include 2,2,3,3,4,4,4—heptaﬂuorobutyl, 4-

25  ketoadamantyl, 3-phenyl-2-methylpropyl, 3,5-dimethyladamantyl, trans-2-
phenylcyclopropyl, 2-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 2-(o-
methoxyphenyl)ethyl, 2-(1,2,3,4-tetrahydronaphthyl), 4-phenylbutyl, 2-methyl-2-
phenylbutyl, 2-(m-fluorophenyl)ethyl, 2-(p-fluorophenyl)ethyl, 2-(3-hydroxy-3-
phenyl)propyl, (S)-2-hydroxy-2-phenylethyl, (R)-2-hydroxy-2-phenylethyl, 2-(3-

30 m-chlorophenyl-2-methyl)propyl, 2-(3-p-chlorophcnyl-2-methyl)propyl, 4-tert-
butyl-cyclohexyl, (S)-1-(cyclohexyl)ethyl, 2-(3-(3,4-dimethylphenyl)-2-
methyl)propyl, 3,3-dimethylbutyl, 2-(5-methyl)hexyl, 1-myrtanyl, 2-bornyl, 3-
pinanemethyl, 2,2,3,3,4,4,5,5-octaﬂuoropentyl, p-fluoro- 2,2 -
dimethylphenethyl, 2-naphthyl, 2-bornanyl, cyclohexylmethyl, 3-



met hyl ) propyl, 3, 3-di nethyl butyl, 2-(5-nethyl)hexyl, 1-nyrtanyl, 2

3.- pi nanenet hyl, 2,2,3,3,4,4,5,5-octafl uoropeZ]t yl y p-fl Ezro- g 2 - 0?3:22}/2'0107
di met hyl phveoedtsgss, 2- napht hyl, 2-bornanyl, cycl ohexyl net lpeirusto/3iz2Feb- 2007
WO 00/ 73283 PCT/ US00/ 15222 -16- net hyl gycl ohexyl, 4-methyl cycl ohexyl

3, 4-di net hyl cycl ohexyl, 5-chloro- tricyclof2.2. 1] heptyl, o- ’

- di net hyl ph thyl

Ly e e W tof By S5 L Bhesa iy PResyet v

Elr]tegxl rz)r gp)c/)Ini_/rlwya}gl(z)%gglne?gg,phenghhbe&nytpjaénemyl @elydmhéxgplrpﬂt cylL.drcl ohexyl

1 ndanyl, Avbspsienpreyiramaat TRt ET 2 Brfl, PR e eny!.
3, 4-di net hyI ﬁpﬁgﬁg@ , 2-@Tthofopfienylefipl, Y tyycheohertiyl, clynlbhaexyhsbntaA@al n, each

of these exe noi eti es may be substlt ted I.n t
above. \WWhen ODyi’pdlph@fQ’lmy3-§@'bwyé@érﬁgntyn _t%{ap P%leflg r]rérr‘?a(ragqr Set forth

configurations 1] r t
G cloﬁ 41{1 fohEk 3%&(&% lcgoieheaesid 4,41 0 the R
noi ety may hg{? he possi %ﬁcoon )lﬁgurat [ gﬁrﬁs? Si m9I arly, if a

g (r)1 gﬁ;):Jg d exi mmcwmﬂxylmmﬂss t‘\lgenReanbp thesecxpmplarydR mpistiepmay fe
Ter s, Rﬁ“b‘g‘%yel}‘g‘% ga}a.rhxggse b§£J UG 9?1% gggn&‘em&)l bdfetehe DI €ty 15 The

[1inker] m)lé\‘ ructure - where nis 2-6. Up
to four CH2 Qrt&umsverredmerrmdmﬁmmh yfobexamsptel fropyonis- ﬁ-nmﬁUdQ)'S‘xlObWbct ed from

t he group consisting of a Cl - rou

SO, SO2, N,
!{\IE and NO, heoki Y%thaYWyr%?@r%’é?@ ‘ﬁjﬂ‘)raﬂgﬁ}s b§8§89 %cent except when
; ose atoms kﬁg&ﬁhﬁaxmts( 4sQnAtdehe AN tie WeMoieB can Beteidr of mmmmem; t hose
atons 20 are as in a sul fonani de. The sul fonani de can have either

ori entation onimdy beeasqgeamate.o the R and Ar noieties. An
: y two adjacent CH2
groups also nay be replaced by an al kene or al kyne group. In g preferred
enbodi nent, [linker] conprises an am de, ester, thioester, ketonethylene
glt E)e/lrsuﬂ (I%Ieet her Stxm‘chybfaﬂﬂ?e [dalh?ﬁﬂl;doﬁetncet yl enyl, hydroxyal kyl, 25 ’
a sul f oxi f
- O ( CH2) S- CO- Y- (%heﬂw ker] jpoiely fé’w%%@‘m%%’%, ?émﬂ’gl yWhuel'm%e” :\ISH ag or

S, and mis dp t foandHe ghﬁlpg)may uIHa@anEiéntllylherr]:plmdetxsh gra\]psmlﬁeteélfltohler one of

two possible orientations with respect to d
exanpl e, the th¢ ﬁ(ﬁé‘ﬁtqoﬂﬂs@ﬁdlfrﬁpgs ]oﬁrﬁ’BBrnﬁEBIlig %gdﬁaﬁé cont g’u&gtjlsonf o

R-O (CH2) m ArNﬂ,ngnd NO, provided that two heteroatoms may not be adjacent except when
those atoms are both N (forming an -N=N- or -NH-NH- linkage), or those atoms
20 are N and S as in a sulfonamide. The sulfonamide can have either orientation

with respect to the R and Ar moieties. Any two adjacent CHz groups also may be

replaced by an alkene or alkyne group.

In a preferred embodiment, [linker] comprises an amide, ester, thioester,
ketomethylene, ether, alkylether, ethylene, ethenyl, acetylenyl, hydroxyalkyl,

25  alkylsulfone, or alkyl alkylsulfoxide group. Preferably, [linker] is an -O-(CH2)x-
. CO-Y-(CH)a, or -S(O)s-(CH2)ar group, where Y is CHz, NH, O, or S, and

m is 1-4, and n is 0-2. The [linker] moiety may have either one of two possible
orientations with respect to the R and Ar groups. Thus, for example, the

invention encompasses compounds having the configuration R-O-(CHz)m-Ar and

30 R-(CH2)x-O-R.

Design and synthesis of mGluR Group 1 antagonists
In one embodiment, compounds according to the invention are

esters and amides of monocyclic or fused bicyclic aromatic and heteroaromatic



30 R(CH2)mOR Design and synthesis of md uR G oup | antagonists In one
enbodi nent, conpounds according to the invention are esters and amgdge$-Qjo7
nonocycl i sv@oosfagssed bi cyclic aromati c and het eroaromati c p@takeonsz207 WO
00/ 73283 PCT/ US00/ 15222 -17- carboxyl iig-aci ds, phenols and am nes. A
particul ar enbodi nent, the conpounds nay be represented by the formula O A
RX1 B X2 X@arPoxEyHe/%e{de (ﬁﬁen@@ﬂad@nmdg@mﬂeﬁat erybagiisentHhocopouX@ i s N or

CE A B, D endently are selected fromthe group consisting
of H Ow, Fmaarbdremﬂte(iméffeeffi’%? at least two of A, B, D, and E are H),
or B and D together are - O(CH2)-O or O(CH2)2-0-, Ris selected fromthe
group consisting of C4-C6 al kyl, GZ G 10 (FHn L L M X5 X4 and 611Y
where Kis Hor Me, G is H M, orSphenyl, . K, L, and Mindependently
are Hor Mg, nis 0, 1 or 2, gand X andx1X5 iQdepgndently are N or CH.

01- Feb-2007 WD 00/ 73283 PCT/ USOtN15 a preferred enbodi nent, the
conpounds may be represented by th rrrul ae Ilf or II1: R1 4R / YY1 44
-Y I ~0x)° P37

5 ~ where X' and X* independently are CH or N, X*is Nor C-E, A, B, D,
and E independently are selected from the group consisting of H, OMe, F, and
CFs, (preferably at least two of A, B, D, and E are H), or B and D together are -
O-(CHz)-O- or O-(CHz)2-O-, R is selected from the group consisting of Ca-Ces
alkyl,

10

~ s ¥

where K is H or Me, G' is H, Me, or phenyl, G*K, L, and M independently are
Hor Me, nis 0, 1 or 2, and X* and X® independently are N or CH.



XX3 X2 X3 511 Il In Formulae Il and Il1, Y can be either 0, S, NH or
CH2; and X', X2, X3, and X independently can be N or CH. Preferabhy.Fepn607
or two of woHopo$2s3 X3, | o and X are N, and the renai nder paigsédris2fr ef erred
conpounds contenpl ated by the inventi on have the fornmula IV or V, where R,
Y and X' are as defined above. O0i p BN 1vV 15 In another preferred
enbodi nent of the invention, the conpounds have the E l.or VI : N
N 20 VI VIl wherdnR Bisierspdgmbogimeghs ip S4B %fnayrﬁbeareggeg%{t&:%oml ment of

t he conpoun VI, Yis N Ris an unsubstituted or

nmonosubst i tuﬁoﬁmf!e:?{%iilﬁet hyl phenyl et hyl am ne or 1, 1-di net hyl benzyl am ne
noi ety, where the substituent preferably is an o-, m, or p-chlorine or

p- met hoxy group. In a 25 second enbodi nent of the conpounds of Fornula VI,
Yis N and Ris an o-, m or p-nethoxy substituted phenyl ethyl am ne.
Conpounds of the firs® and second enbodi ments appear to exhi bit
selectivity for t L eptor. ﬁwﬂ/ enbodi nent, of the
conpounds of Formula VI| Y]is]N, and Rol s lan Q, or p 01-Feb-2007 WO
00/ 73283 RCT/ USO0/ 15222 ™xt9x | uor o- subst i %t e’ phenyl et hyl ani ne. Conpounds
of the third enbodi rreng appear not to diggrimnate between the nd uR, and
nd uR5 receptor subtyp Is In yet another preferred enbodi nent of the

i nvention, the conpounds have the Fornulae VIII or IX

In Formulae 1I and III, Y can be either O, S, NH, or CHz; and X, X2,

X?, and X* independently can be N or CH. Preferably, one or two of X!, X%, X,
10 and X* are N, and the remainder are CH. Preferred compounds contemplated by

the invention have the formula IV or V, where R, Y and X! are as defined

R\g/\ﬁ;l)j - R\YJ\[:‘;ij
v v

above.

i5
In another preferred embodiment of the invention, the compounds have
the Formulae VI or VII :
sacclinaee
N .
20 | ! VI

where R and Y are as defined above. In a first embodiment of the

compounds of Formula VI, Y is N, R is an unsubstituted or monosubstituted
1,1,-dimethylphenylethylamine or 1,1-dimethylbenzylamine moiety, where the
substituent preferably is an o-, m-, Or p-chlorine or p-methoxy group. In a

25 second embodiment of the compounds of Formula VI, Y is N, and R is an o-, m-
, or p-methoxy substituted phenylethylamine. Compounds of the first and second
embodiments appear to exhibit selectivity for the mGluR: receptor. In a third

embodiment, of the compounds of Formula VI, Y is N, and R is an o, m, or p-



5R14 X2 X3 N VIII I X wherein X1"4 and R are as defined above. In a

“first enbodi nent of | o conpounds of Fornula VIII1, X and X2 are N, 0K¥FeB2007
X4 are H, W botradgs adamantyl, and a substituent is presen ar bon
atomortho to both the Ilinker and X. The substituent prggg@g ‘%’ﬁgs a

hal ogen, such as chlorine, or an alkyl9-group, such as nethyl. In a second

enbodi nent of compound I X, Ris 1- adamantyl. Conpounds of these first and
second enbodfliasmtsabsippedphengletaylamisiet Compounds et the vhifd emBpdimpy appgay Ry

receptor. In stil| another enbodi , ave t he Fornul ae
X or X, mé?‘éof‘SFgmﬁla&nwggﬁetgggﬁ&ﬁ‘?ﬁ({;@g@g?g%é@ggu S |e?'uent. The skilled
artisan will recpgpt afothdidrerphes artedinieancal thy inventiopt tiolcemPoupdsups are those
groups that do not _ deleteriously reduce the receptor binding activity of

t he conpoundhasithe Bemmulze YU ¢ Bips incl ude, but are not linmited to hal ogen,
| ower al kél , oxygen or am ne, and their pharmaceutically acceptable
derivatives including ethers, esters, and am des. Preferably, Z contains
0-4 carbon atons. j"Y- I R CH2 x5 X XI In each of the
conpounds descri bed abm yl "l denot es bot rgdght and branched
chain alkyl. In other enmbodiments® R is adamantyl, N he |inker is -CO
CH2-S-, and Ar is m or o-al oxyphenyl, or 4- met hyl enedi oxy or 3,4- 30
di oxane. Ol- Feb-2007 wo 00/ 83 PCT/ US00/ 15222 -20- In general, it
appears that selective antagonismof the nGlLuRi receptor can be attained
wi th conpounds of the formula R-CO-N Ari,. where An is _an . tlL or

het er oar omati c gr@bﬁewgﬁpu&%dé‘&m AdIde Fi,abﬂm'no@a?i%f’/tl ?mb‘ﬁ#g@o ficdi nyl ,
phenyl, Renzi gl 0azQY of RrmRl’ VEY, XUr2Q8X? are N, X* and X* are H, R is 1-

adamantyl, and a substituent is present on the carbon atom ortho to both the

linker and X2 The substituent preferably is a halogen, such as chlorine, or an
alkyl group, such as methyl. In a second embodiment of compound IX, R is 1-
adamantyl. Compounds of these first and second embodiments appear to exhibit

15 selectivity for the mGluR1 receptor.
In still another embodiment, the compounds may have the Formulae X or

X1, where Z is a pharmaceutically acceptable substituent. The skilled artisan will
recognize that pharmaceutically acceptable Z groups are those groups that do not
deleteriously reduce the receptor binding activity of the compound. Suitable Z
20 groups include, but are not limited to halogen, lower alkyl, oxygen or amine, and
their pharmaceutically acceptable derivatives including ethers, esters, and amides.

Preferably, Z contains 0-4 carbon atoms.

Sl Ol Ay
X :

N
XI

25
In each of the compounds described above, "alkyl" denotes both straight and
branched chain alkyl. In other embodiments, R is adamantyl, the linker is -CO-
CH:-S-, and Ar is m- or o-alkyloxyphenyl, or 3,4-methylenedioxy or 3,4-

30 dioxane.



5 The skilled artisan also will recognize that the conmpounds of the
invention enconpass salts of the conpounds described above. These o3gteb007
include [omesautically acceptable acid addition saltspcpiigdorigeutically
acceptable nmetal salts or optionally._glLkylated ammoni um salts, such as
hydrochloric, hydrobromc, hydroiodic, phosphoric, sulfuric,

trifluoroacetic, . itSHEGN sickiVé SnadoRisHRONISi mGIUReNZ@bDr Ci NNnani c,
met hanesul f oni ¢ andh%lﬁ% éfdﬂgnes and i ncl ude aci ds reI ated to the

phar maceut i cadd e aogiegtt atthesomapynss [of sheeformplat ROy AmaPhefe AptisAhaceut i cal
Sci ences, 66: 2 (1977 %E% (l)ap&gangoig%uﬁ &l eisn aby JifdayEeN m_c,@glag_pl es of
o I nv a

corrpounds ac&fﬂ“&fi‘ﬁg presen ention are set forth in ble 1
bel ow. 15 Pr gRaoRtindn p@énymfﬁfeuiﬁnﬁamm dr pyriddgoeipst s The skilled artisan will

recogni ze that md uR G t nists ccor di i ntion my be
prepar ed By rret hodge flﬂléetd %P‘?“\ﬁgsf’ Eﬁ%ﬁ?ﬁ“ fet%a tEeg‘er[‘}%‘]mh&)s Hlﬁe h%éﬁ'l%

recogni zed tg r%gge%al%f o@rtﬁ@ndoﬁ'npﬁﬂﬁm GdsEiybed Sabidvalb| eTh2ge rselescunchmls are
described in sta ard textbooks of organlc chem St{;{ﬂﬂ For § . see

Mar ch, Advanpbarm@cepishly @eentabls soid addijiop galts, Rpagmagruiigaly afcfﬁ‘?‘% eI’—“’gr exanpl e,
the conpounds BERSbhy IR PEERAS GIRY kR BIR drddtc, hydrebiblmicker ]

noi ety bet Weéﬂ recef

npounds containing suitable Ar and R
noi et i es. V\hapmbiu&d i phesphariznt mlﬁuscaﬁrlﬁmré@eﬂ‘isnlﬂﬁ’é@‘c t ROl dERy be 25

formed using known. t echni.qu betd¥eadeaki@m ne and
an aci dénl 6‘?4“8%‘” SFRERlFs FRL '.gofﬁg‘f‘aﬁé%‘ﬁ@“%f"gggﬁgféf glgbsaﬁ%:ou ling r eagent
such as car hgaildid rﬂlaaﬁlﬁhﬁaceml’cala} cacdpoabei rsilte listed hirashe ftoumekatfpl e, 1, 3-

di cycl ohexyl car bodi i m de ( n of ter l'i nkages
can be achi e'(héﬁf”ﬁ"i‘f“%‘i“ﬁﬁf‘é’f“* ééf%@ﬁ%%‘?mﬁ%rﬁ%%ﬁ dqﬁ E}'elf égtri\c?ety cont ai ns
an ether |inkage, gkhgrRl BEfonlpdtifds abddr@hS  the preséne invertjparael sy $ortyinst andar d
t echni ques. For exarrpfe ethers can be forned using the Mtsunobu

reacti on, whehableal mi(b‘mary al cohol function is displaced by another hydroxy
group Vi a activation using PPhs and diethyl azodi car boxyl ate (DEAD).

Thi oet her*™ i nkages may be prepared by displacenent of a | eaving 01-Feb-2007
WD 00/ 73283 PCT/ US00/ 192amatm-ofgm6hq!& Goatp baptagamiste with a thi ol ate anion,

generated by deprollhon llle%n aIQJ aft Will! Ralcogmze that mGluR Group I antagonists

according to the invention may be prepared by methods that are well known in
the art, using widely recognized techniques of organic chemistry. Suitable
20  reactions are described in standard textbooks of organic chemistry. For example,

see March, Advanced Organic Chemistry, 2d ed., McGraw Hill (1977).

For example, the compounds generally may be prepared by formation of
the [linker] moiety between two precursor compounds containing suitable Ar and
R moieties. When the linker contains an amide linkage, the amide may be

25 formed using well known techniques, such as reaction between an amine and an
acid chloride, or by reaction in the presence of a coupling reagent such as
carbonyldiimidazole, or a carbodiimide such as, for | example, 1,3-
dicyclohexylcarbodiimide (DCC). Formation of ester and thioester linkages can
be achieved in similar fashion. _

30 When the [linker] moiety contains an ether linkage, the ether function also
can be prepared using standard techniques. For example, ethers can be formed
using the Mitsunobu reaction, where a primary alcohol function is displaced by
another hydroxy group via activation using PPhs and diethylazodicarboxylate

(DEAD). Thioether linkages may be prepared by displacement of a leaving



group with base. When the [linker] noiety contains a ketonethyl ene group,
it can be fornmed by al kylation of a ketone enolate. Thus, for exagplRb-2007
met hyl ketwaneo/73zeacan be deprotonated using a strong basepgyghooaszhi t hi um

di i sopropyl am de (LDA), followed by reaction with an al kyl halide.

Al ternatively, a ketonethylene functi'On can be prepared via addition of an
organonetal i ¢ conpound,. such as. (. : I yde,

fol | owed by %“Héir‘r&b?ﬁ Rpide rae'§l??%‘%%%‘5%£k3§°g§‘é‘fWg%ﬁtﬁh?bﬁg’ f%el?ﬂe.

Sui t abl e reagﬁﬂbsviﬁpgas@xi di zing al cohols to ketones are well 1 o known in
the art. [Linker] noieties containi ng ot her hetﬁéﬂatom(%r oyp aIon may be
prepared using meMhsasthe HEpkes) @oigsy (CORABHE FHOPHEY'ENG EFRPNIE "5 OBsti t ut ed
hydr azi ne copnouRds JBYakR QT £RAERenbiatk. I PEUC Forvéxampienatmenyldfetdny dr azones
formed by reaction”of "a nonosubstituted hydrazine wth ?n ,3I &ﬁ%ﬁle. N, N 15
Di subst i t Bt edamizrodepootpeatetdisingzanstioag base el astlighium Guseprepy aide, iy Y2k i on of the
correspondin dr.azi nes.. . es.igk he ; r GMtehyiRneDi eti es
are readily g@%eggﬁye,re%cpo& rrqyalgpé}é %‘?’gpgarhg% ug?tﬁgﬁgeﬁgi Eﬁ%e%orwa)lrﬁd t echni ques
of organic clagiied tan béprepared viapdditds ofi pe organorestallia emppoundi sushaga f or

exanple, from Al drjich Chem cal .2 any.. . M e
conmpounds ar &THBRrdIEE7Eh 49 a1 %99’“3?/;3@%"1%&}’ Q%dgwﬁﬁ ea f"f“wgr 8{‘)’2r ed from
avai | abl e pr geiihSaSkdisien ISuifableaegheh domexidizing alvohals nakeons arbatellar e wel |
known in the art. For exanple, carboxylic acids may be converted into the
cor r espondi ngnowr ingthe Altor i des by reaction with, for exanple, thionyl

chloride or oxaly iﬁ%ﬁ{)&xagﬁ s SnARnEXERR BetBloadHC préupk eales i 4y it provi ded
bel ow i n Exanpl e 3. ounds contai ning a hydroxy function ma

| be
converted i nipeepated wsing expodsitiay aserived kown( 0 theostler é’iIgnDB‘Fbsf‘%‘é@dhydr oxyl
group into a_leavin rou C : L &iac t as a
triflate, me%‘?’&'&flg',: %8&%‘3}3&%“3 el?l gfé P gregu;ullalf géglfl&tvi@%ﬂg?tg%l g%ﬁ%&v& th azide
ion, and (ii ifyrmieddbiC tdatiorodf & heonoesutithied iydrazehe With ahldeydaplBN -30

hydr ogenati on_over a platinumgxide catalyst. An jJlustrati such a
t r ansf or A&t i d?isqbémﬁﬁeﬂ\ﬁzﬂé?ﬂmB‘&“a@v%b %{Wﬁﬁe%fz‘?"aﬂhﬂfpgi-“é“ l7181{]\?\fl))f%30/ 73283
PCT/ US00/ 15228 repdndid€hydriinedf conpounds for md uR Group | antagoni st

activity

In most cases, the precursor Ar and R moieties are readily available, or
may be prepared using straightforward techniques of organic chemistry. Many
compounds are commercially available, for example, from Aldrich Chemical

20 Company, Milwaukee, WI Whén the compounds are not commercially
available, they may readily prepared from available precursors using
straightforward transformations that are well known in the art. '

For example, carboxylic acids may be converted into the corresponding
acid chlorides by reaction with, for example, thionyl chloride or oxaly! chloride.

25 An example of such a reaction is provided below in Example 3. Compounds
containing a hydroxy function may be converted into the corresponding amine by
(i) conversion of the hydroxyl group into a leaving group, such as a sulfonic acid
ester (such as a triflate, mesylate, or tosylate) or a halide, (ii) displacement with
azide ion, and (iii) reduction of the resulting azide by, for example,
30 hydrogenation over a platinum oxide catalyst. An illustration of such a

transformation is provided below in Example 12.



The pharnmacol ogi cal properties of the conpounds of the invention can be
anal yzed using standard assays for functional activity. Exanples 0fy;_peb-2007
gl utamat e wh&eARsPr assays are well known in the art, for see
Aranori et al. &é Neuron 8:757 (1992); ,Janabe et al., Neuprdoin:ﬁl%:ﬁlhéé2 (1992).
The net hodol ogy described in those publications is incorporated herein by

reference. Conveni.gnt.l the co f | NS ASP Qet be studi ed
usi ng an assay thﬁ?hﬂgggfﬂ%psouflﬁ%fog???g% gf&?’nl!ta{rhace Fﬁ?a?ﬁtz:&al cium
mobi i zati on in cefdeSphafitfRbRgithlnyopeetssifitieantnpoesie of thesinvéntipn cambobi nd t he

conpounds. Suitable receptor 1o copstructs are well. known in rt and
are al so descanabysed upiag s@pdasd agsayy (pr C”@chﬁgﬁ\é’é}? baﬁ@m@%t(’éﬂué&gafteaMi ch are

her eby i nCor DL a0 alifys’ £ QAN fovin i 181 i, RRtGkamplY, schusamEle 203 cel | s
(human enbryoni [ éney cells, available fromthe Amerjcan Type Culture

Col | ecti ors ~ Ri¥eko 18:%7 (992)aderabeieoal NiNawer &9 (1982)1 57ag methodalogy,)
transfected with.a : - ' i lef@t receptor. The
stably transfgeéfré%:dcel ogé)@?&eh%%:{%ﬁ f&?g{?ﬁlﬁﬁh I 5 elé?’gggfg*ga%qul (G bco 092)
contai ni ng 0.8 nM Qénvesiently, tHeOeonfRSpdsaofdthe Gavention may henspudied WingAahr ot ocol

for measuring intracellul ar .calci umnnobili.zati gn. i o hanges in
extracel | ul ar 283 &4l PEASHiEY *P‘Hb‘%8%|°éi a‘éegﬁlg‘l} tc?@ghgyné&é%g&ﬁéoﬁggn 20
descri bed preyipassiny reddmbfiahtyrecdploks B93caf diddsthe ednapvlupdst réuimblececeptoni t h a DNA
construct encoding a reconbi nant rece tor%ﬁ?rﬁ Iogegjeg wi th Furagdye. The
cells thth aeenstmaeihaig VHlnewsdmgfrt g’ﬁ’o‘“ SR LETCHRY: aPT %‘f-‘“&!e'i‘h tells are
diluted intogfhyaht &% EQhentsCoOMBLNGrd hatehye aREMbratddnatferehdeaiauheiment s of

fl uorescence are per ormaé1 at 37 C using standard net hods, and

concent r at i onentétyi ntracel l ul ar 25 Ca" are cal cul ated using a dissociation
constant (Kd) of NMERD) | | Otindy QR | availde frohi&® / FF) X
Kd 30 where F is fzféugr yg?ggggg&g%yﬂél%nﬁart cul ar tyi me oﬁ‘va} nterest, Fmn is
det ermi ned by AnehieraType CulthrecEblisction, aRedkividls] MDy Heeession Nupst feila 2 | s

bound to cal ci um and i s determ ngd by f \ J [ Ladhe fora 2
avai | abl elfi t |1157g3§|36? &Fﬁwgf‘-“}fg‘fﬁ‘-e hiika av@g’b“o}(%%é ‘E@”}&%é/ ;%g%@gm%_ A
detai | ed prot aeepod. OThd @81y Bansfdard cellyme ndairaf inthigh glwoen DMEMIi(Gibge ovi ded

bel ow at Exampl e 15. .
rT1(392) containing 0.8 mM glutamine, 10% FBS, and 200 pM hygromycin B.

A protocol for measuring intracellular calcium mobilization in response to

=

changes in extracellular calcium using the calcium-sensitive dye Fura has been
20 described previously. Briefly, HEK-293 cells, stably transfected with a DNA
construct encoding a recombinant receptor, are loaded with Fura dye. The cells
then are washed, resuspended, and maintained at 37 °C. The cells are diluted
into cuvettes for recording fluorescent signals. Measurements of fluorescence are
‘pcrformed at 37 °C using standard methods, and concentrations of intracellular
25  Ca®* are calculated using a dissociation constant (Kd) of 224 nM and applying

equation:
[Ca**}i = (F - Fun /Fuax) x Kd

30 where F is fluorescence at any particular time of interest, Fmn is determined by
chelating all calcium available, therefore, no fura 2 is bound to calcium, and Fmax

is determined by fully saturating all the fura 2 available with calcium.



Preparation of pharmaceutical conpositions containing mMduR 5 antagonists,
and their use in treating neurol ogi cal disorders The conpounds of Yh&eb-2007
i nventi onwae/mmaful for treating neurol ogical disorderpcpys@nseases.

Wil e these conmpounds will typically bm-used in therapy for hunman
patients, they may al so be used in veterinary nmedicine to treat. simlar

1o or identi cal dAS&&fr‘xe&prdt&ormﬁapﬂg;mk@ommbwofdhaweatdms amyidedat i ons,
t he conpounds of the invention can be forrmulated for a variety of nodes of

admi ni strat i belowiahExamplads- systeni ¢ and topical or |ocalized

adm ni stration. Techniques and fornul ations generally may be found in
Rem ngton's Pharmaceutical Sciences: Drug Receptors is and Receptor
Theory, 18th ed., PidpakatRmbl dofs lihagmarenti¢al O9@npositinas c sppteiniess WEdWR di ng to
the invengi on ar eagthf@fiéts,vadotheir ude i tieatingosaxpdogia@hdsordeoy exanple, in the
treatnment of adult humans, dosages from ‘about 0.01 to about 1000 ng,

preferably fromabout 0.5 to about, 100 ng, per a be used. A nost
preferabl e dosageThe campainds ofythe oINXERYAR 479 %ﬂulpg?rygga%ypwfﬁgg@lact dosage
wi |l depend upemfNG Hiskatd, OWnAC e &dmpalhd@rwilltipsicAllyr b hsed imitieedpyt he

conpound is admnistered, the subject -to be treated, the body_w?i ght of
the subject tfor lomnanretienss, thesnmay RSO e B¥ed il MURFIRRY MERIGIDE '@ Hed sgRIaThe

attendin physi ci.an.,. maceutical ly acceptable salts are generally well
known toqphogé‘%f’h%aé]gﬁsg%?%} 25 skill in the art, and may include, by way of

exanpl e but not | imithetpentic mdéradiegnostive apmicatians dreacempoudy|eft e benzoat e,

bi carbonate, bitartrate, _brom cal ciu e C a rbonat e,
citrate, edetiB¥eBUOLERNSDA g?c"@,“{y@g?rgf at"éf,‘e‘%@F“é’g gstgtt%ﬁnﬁglr a§ e, lgi;rrcﬂlce t at e,
gl uconate, glytian@tad @pikalodr Wtaizedadhiaiseatidnex Yechespoesc anafarmulatignsr abani ne,
hydr obr om de, “ hydr ochl ori de, ,hi{dr_ox h,a%ht hoat e, .iodi de, .30 ksc%tgli,sonat e,
| act ate, | actashiralipamay befquad in Mﬂmﬂ Ph clg PXyg.Recepross o
napsyl at & Nigh Kefopi?AHRGHE 1§ HAOMIKIPUbRANG T ITI0R
e/sdl p ol

phosphat osphat e, gal acturonate, salicyl a}e, . Stearat erd
subacetat e, succi e eompauridstascordingntgr the inyepHpR B¢ eHEHVEDEr £ Jideq pey

phar maceut i caj | pt ik Sip Y tRGmfeAt!BEl altils h@rhadsehioR@6s7 froMO 00/ 73283
-24- PCT/ USO i%ﬁ%gﬁ%eebr%g&gnp e, anem' r{qt on's Pﬁar maceut i ca&opr Sci ences; (18th

ed.), Mack PulbbitshDhep aiwt 100hsigo prefesally §ooy abopt 8etor BQUp Y} REcB i cal Iy
acceptabl e Saclaty%a{ynt():cl ISJS%S.’ 4 %{osteﬁ(r@‘fgpzibfe dR&geti?bbout 2 mg to about 70 mg per

20 day. The exact dosage will depend upon the route of administration, the form in
which the compound is administered, the subject to be treated, the body weight of
the subjéct to be treated, and the preference and experience of the attending
physician.

Pharmaceutically acceptable salts are generally well known to those of ordinary

25 skill in the art, and may include, by way of example but not limitation, acetate,
benzenesulfonate, besylate, benzoate, bicarbonate, bitartrate, bromide, calcium
edetate, camsylate, carbonate, citrate, edetate, edisylate, estolate, esylate,
fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

30 isethionate, lactate, lactobionate, malate, maleate, mandelate, mesylate, mucate,
napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate,

tartrate, or teoclate. Other pharmaceutically acceptable salts may be found in,
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solutions, preferably in physiologically compatible buffers such as

20 solution, Ringer’s solution, or physiological saline buffer. For such transmucosal
administration, penetrants appropriate to the barrier to be permeated are used in
the formulation. Such penetrants are generally known in the art.

Use of pharmaceutically acceptable carriers to formulate the compounds
herein disclosed for the practice of the invention into dosages suitable for

25  systemic administration is within the scope of the invention. With proper choice
of carrier and suitable manufacturing practice, the compositions of the present
invention, in particular, those formulated as solutions, may be administered
parenterally, such as by intravenous injection. The compounds can be formulated
readily using pharmaceutically acceptable carriers well known in the art into

30 dosages suitable for oral administration. Such carriers enable the compounds of
the invention to be formulated as tablets, pills, capsules, liquids, gels, syrups,
slurries, suspensions and the like, for oral ingestion by a patient to be treated.

Pharmaceutical compositions suitable for use in the present invention

include compositions wherein the active ingredients are contained in an effective
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linked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as sodium
20 alginate.

Dragee cores are provided with suitable coatings. For this purpose,
Y concentrated sugar solutions may be used, which may optionally contain gum
arabic, talc, polyvinylpyrrolidone, carbopol gel, polyethyleng glycol (PEG),
and/or titanium dioxide, lacquer solutions, and suitable organic solvents or
25  solvent mixtures. Dye-stuffs or pigments may be added to the tablets or dragee
coatings for identification or to characterize different combinations of active

compound doses.
Pharmaceutical preparations which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin, and a
30 plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactose, binders such as
starches, and/or lubricants such as talc or magnesium stearate and, optionglly,

stabilizers. In soft capsules, the active compounds may be dissolved or
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for 6 min]. Thin-layer chromatography was performed using Analtech Uniplate

250-um silica gel HF TLC plates. UV light sometimes in conjunction with
ninhydrin and Dragendorff's spray reagents (Sigma Chemical Co.) were used for
detecting compounds on the TLC plates. Reagents used in reactions were

20 purchased from the Aldrich Chemical Co. (Milwaukee, WI), Sigma Chemical
'Co. (Saint Louis, MO), Fluka Chemical Corp. (Milwaukee, WI), Fisher
Scientific (Pittsburgh, PA), TCI America (Portland, OR), or Lancaster Synthesis
(Windham, NH).

25 EXAMPLE I: Preparation of N-(trans-4-methyicyclohexyl)quinoline-4-
carboxamide (403)

A solution of quinoline-4-carboxylic acid (173 mg, 1 mmol), and 1,1’-
carbonyldiimidazole (162 mg, 1 mmol) in dimethylformamide (2 mL) was heated
30 at S0 °C for 1 hour. After this time, trans-4-methylcyclohexylamine
hydrochloride (150 mg, 1 mmol), and N, N-diisopropylethylamine (0.262 mL, 1.5
mmol) were added and the mixture heated at 50 °C for 16 hours. The reaction
mixture was cooled, and diluted with chloroform (10 mL). The organic solution

was washed with water (3 x 10 mL), 1 N NaOH (10 mL), brine (10 mL), dried



-27- over anhydrous MgSH4, filtered and concentrated to afford 156 ng (58
% of 403: rt=10.0 mn.; mz (rel. int.) 268 (M, 30), 211 (4) 17318007
156 (71), W@680/73¢884), 101 (26). 5 EXAMPLE 2: Preparation etr/useons222

N- (trans-4-net hyl cycl ohexyl ) qui nol i ne--87- car boxam de (404) A sol ution of
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afford 224 mEXSMPLOE 2f  40Brepatatib) oPN+(irans-4-methylayclohexyhquinpliee® (M-, 24) ,
267 (26), 211 (9) 173 (14), caktbéxan(idO@p4) 129 (47), 112 (26). 20 EXAMPLE 3:
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mm )
NN- di i sopr opydte50yP@nfare 1( o823 rAfter 3thisiriing, Wiepe4-RedwirysRReXyREIBA xt ur e
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(3 x 15 n), Bmblysvdré@ddsd)anddid Bgknere dieated rySlr Wiifor MyiRO4s. The reacden and

concentrated to afford 429 (80,9 . of, 405: =9 19 min.; iz (rel. int.)
268 (M, 24), mixmre m)?s)ola@?ﬂ"? figyted I/Qr@ c}ﬂff‘f im0 LE“z"sl) ﬂiﬁ@’”&‘fﬁdﬁ‘f@‘g"nz (64) .
OL- Feb- 2007 ¥ D4IBIRR watel (WSOR ABR22N NaOH (10 mL), brine (10 mL), dried

over anhydrous MgSOs, filtered and concentrated to afford 224 mg (84 %) of

404

rt=10.2 min.; m/z (rel. int.) 268 (M*, 24), 267 (26), 211 (9) 173 (14), 156
(100), 129 (47), 112 (26).

20

EXAMPLE 3: Preparation of N-(trans-4-methylcyclohexyl)isoquinoline-
1-carboxamide (405)

A solution of isdquinoline-l-carboxylic acid (346 mg, 2 mmol), and 1,1’-

25  carbonyldiimidazole (325 mg, 2 mmol) in dimethylformamide (4 mL) was heated

at 50 °C for 1 hour. After this time, trans-4-methylcyclohexylamine

hydrochloride (300 mg, 2 mmol), and N, N-diisopropylethylamine (0.523 mL, 3

mmol) were added and the mixture heated at 50 °C for 16 hours. The reaction

mixture was cooled, and diluted with ethyl acetate (20 mL). The organic solution

30 was washed with water (3 x 15 mL), brine (20 mL), dried over anhydrous
MgSOs, filtered and concentrated to afford 429 mg (80 %) of 405:

rt=9.19 min.: m/z (rel. int.) 268 (M*, 24), 211 (18), 197 (16), 173 (1), 156
(23), 128 (100), 112 (64).



-28- EXAMPLE 4: Preparation of N-(trans-4-nmethylcycl ohexyl)isoquinoline-
3-carboxam de (406) A solution of isoquinoline-3-carboxylic acid (84fepR002

mol ), andydgkrzags® car bonyl dii m dazol e (325 ng, 2 mmol) iPE SUSO0/15
di met hyl formam de (4 nL) was heated apg50 C for 1 hour. Fter ltﬁls tinme,

trans- 4- net hyl cycl ohexyl am ne hydrochloride (300 ng, 2 mml), and

N, N- di i sopr 0%@%{? Pei hne (pre?%?tlg}ofﬁ trm-)neﬂﬁrc cIM?gIS@(P-g"&l% m xture

heated at 50 our m xt uré was cool ed, and dil uted
with ethyl acetate (20 niL). ‘i"’he %qu% I((:)e)gol ution io was washed with water
(3 x 15 nm), brine (20 n.), dried over anhydrous MSH, filtered and
concentrated to afpf eleticd7of imuﬁa’lme%camiox&ﬁ)cﬁacxd {346.m8 2ninmo]), mid 1,(f-el . int.)
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treated with hydmahloﬁdﬂéi(]@yrh&y%m}(whérﬂ @lnswmww@% pls3 ng, 1

| d d. 60 min.
Ater this ¢ ViOb At st o Srdie iR o0 e R IR MR, O 50

nm). The org%kﬁumhy&dm WRE diesingith Mh)tlhcéatN(Mﬁ]:D ("Phexorpfnic Bdll)uonbrl ne (20

m.), dried hyd MySO4. Treat t 1 M di et hyl
Gt hr o f6r QgtPsSEnRG (05 Wafk 0 409 iz Hoe 130 gl AR et oREroNd i ) 300

(M, 43), 273M§s4<9) ﬂl@é’é aﬁZ);onc&YtﬂatJdJcéhfforJAZﬁ7 n(glﬁﬁ)%)aﬂdﬁm(ZO) 102 (48), 89
(26), 76 (16). 6: Preparation of & | cycl ohexyl)-6-(I-
pyr azol e) ni ca‘ﬁﬂéﬁm@m (ml/@81}61 3ot )68 Mt 91248 6)62 ?1( r%kb(lg ni*otinic acid
(96 ng, 0.51 ([¥BwI1Y3 d156,(E5), 12&F18h I3 HHAdPe (BE0y, o 51 mol) in
di met hyl formam de (2 nmL) was heated at 50 Cfor 1 hour. After this tine,

trans-4-net hylcy | am pe dro I’Id L mol ), and
NN- di i soprPopy wgﬁl)gr}’{le ( %"?4'6 g ch Elﬁagfaging ded and the
m xture heated at 50 C for %% ‘Pf@ﬂ’r‘g Ydra é ct1on mixture was cool ed, and

diluted with chloroform (10 nm.). The organi ¢, 6 01- ng 2007 .
A solution of 2-quinoxaloyl ~chloride (193~ mg, 1 mmol) in

dichloromethane (20 mL) was treated with trans-4-methyicyclohexylamine

20  hydrochloride (150 mg, 1 mmol), and pyridine (0.2 mL) and stirred at ambient
temperature for 60 min. After this time the reaction mixture was diluted with
diethyl ether (50 mL). The organic solution was washed with 1 N NaOH (2 x 10
mL), brine (20 mL), dried over anhydrous MgSOs. Treatment with excess 1 M
HCl in diethyl ether afforded 331 mg (98 %) of 407:

25  rt=12.61 min.; m/z (rel. int.) 300 (M*, 43), 271 (49), 245 (7), 171 (14), 129
(100), 116 (20), 102 (48), 89 (26), 76 (16).

EXAMPLE 6: Preparation of N-(trans-4-methylcyclobexyl)-6-(1-
pyrazole)nicotinamide (408)
30

A solution of 6-(1-pyrazole)nicotinic acid (96 mg, 0.51 mmol), and 1,1°-
carbonyldiimidazole (83 mg, 0.51 mmol) in dimethylformamide (2 mL) was
heated at 50 °C for 1 hour. After this time, frans-4-methylcyclohexylamine
hydrochloride (76 mg, 0.51 mmol), and N, N-diisopropylethylamine (0.135 mL,

35 0.77 mmol) were added and the mixture heated at 50 °C for 16 hours. The

reaction mixture was cooled, and diluted with chloroform (10 mL). The organic



WO 00/ 73283 -29- PCT/ US00/ 15222 sol ution was washed with water (4 x 10 nmL),
brine (10 nL), dried over anhydrous MgSO4, filtered and concentrapefFeb2007

af ford 75wdooBzs3?¥® of 408: rt=10.5 nmin.; mz (rel. intpeTR8bnsddy, 18),
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added and t he23y, 20¢r®. heated at 50 C for 16 hours. The reactl on m xture
was cool ed, and diluted with et hyI acet ate (300 nL). The is organic

solution was washed with water e a xtracts were
washed with &¥AMPIdeT:ate (Q"eRa"ZS’B HE 'T @be&ﬂl??%’%g’?’g)éﬁl c extracts were
dried over anhydrous MySO4, bromopicp hcentrated. Chromat ogr aphy of

t he crude product through a Biotage silica cartridge (15 x 4 cmi.d.) using

t hyl tate - h 0 t hyl ed 3.84
(7% 20 of a0 A roguth of (ERAMGRG &id') § “’89%“‘?’”18%““0536 (M, 10),

239 (28),1024 kaftdByldiimPRiolé $B)11 g203. waapol)msmahs)lforms@de@? mlpcwas 47) . 156

47 112 (100 P h 1)-6
(25 %phenox3(/) d%e)éﬁﬁlaﬁéﬁl (5;3%‘(‘421(5‘5’{“?&‘)?11!"? gﬁﬁpurge%‘uJi Hﬁ{hﬁrl&@l‘o?&y%ﬁ@ -
N-(trans-4- Wq},lgydcﬁbbﬁhehﬁy%)rﬁsé)w)fm) aﬂuavwdiﬁmrﬁkwle(tkﬂ%ﬁnmg (3:385mkymol ),

sodi um phenoxi ,
[1,1'-bis(di @2eehyiméibsyen n@eﬂ@ddb@rﬁé}tarecma&do%aﬁ0| Lot § ppusq . Th& ol ex

with 30 dichl or mst hane; u drgd ur an
(9:1, 5 nl) O, BARE WA PRl F%d[?‘e‘ﬁ%%l‘?‘ %@glcg‘?%ﬁ%(%og F’%z?/ug‘gl) (86

ny, 0.15 1r§"r0|argmid solutien Wax washed Heit wdteat(4 n(e300umL))véTrfﬁ| agHeous RKEAGS t hi s time
the reaction m xture was ute t iltered.
The organic sﬂ?rﬁtW%hquﬁgh\Rgg’Lé‘Efm Ib\/\gt (3%%%&“”{%&@ &chéirl ed over
anhydrous MySG¥re cfriehto%leﬂmymduBmgso)ac&mecamﬂconmm OGhramhtpgephy he crude

roduct on silica (2 0l1- Feb-
P of the cg'udcngpoduct through a %mtage silica cartridge (15 x 4 cm i.d.) using

ethyl acetate - hexane (1:3, containing 1% diethylamine) afforded 3.84 g (87%)

20  of 409:

rt=8.36 min.; m/z (rel. int.) 298 (M*, 10), 296 (M+, 10), 239 (28), 241 (28),
201 (38), 203 (38), 184 (44), 186 (44), 158 (47), 156 (47), 112 (100).

EXAMPLE 8: Preparation of N-(trans-4-methylcyclohexyl)-6-
25 (phenoxy)picolinamide (410)

A nitrogen purged mixture of N-(trans-4-methylcyclohexyl)-6-bromo
picolinamide (446.mg, 1.5 mmol), sodium phenoxide (209 mg, 1.8 mmol), and
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II) (1:1 complex with

30 dichloromethane; 83 mg, 0.1 mmol) in toluene - tetrahydrofuran (9:1, 5 mL)
was treated with bis(dibenzylideneacetone)palladium(II) (86 mg, 0.15 mmol) and
the mixture heated at reflux overnight. After this time the reaction mixture was
diluted with ethyl acetate (25 mL) and filtered. The organic solution was washed
with water (2 x 20 mL), brine, dried over anhydrous MgSOs, filtered and

35 concentrated.  Chromatography of the crude product on silica (2 mm,



WO 00/ 73283 PCT/ US00/ 15222 -30- chromatotron) with ethyl acetate - hexane
(1:3, containing 1 %diethylam ne) afforded 97 mg (21 % of 410: piF3p3007
mn.; mzwoesrs2nt.) 310 (M, 31), 265 (Mr, 33), 253 (28%crndedhstR). 215
(30), 198 (33), 185 (16), 170 (100), 23w (75), 77 (47). 5 EXAMPLE 9:
Preparation of N-(adamantyl)-5-(1- piperidine)nicotinamde (411) [n a

seal ed tube, cAropftdttonywiaf eyl &@damanthekineSCLE, crvominiag il Fadietty!a888 10 ng 1
nmol ), piperidine (2 m_z, and i. 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (1 ni,

6.7 mol ) wasifReded 9d mg (BH) €4, 5 days.. Workup and chromat ogr aphy

tmougp a Bi 9{%@ %Lth;Qﬂ/zC(fél._t ok 5190 (rgd*,xm, ng’!c '(Mggjasg%im(z?gg%?dﬁ?nz 1<i>f
chl oroform 0 aNalgsi({k)C 10d)01 12 @5¥, qn i ng o ;
rt=12.8 m'n.?zq5 Z (?%%@ ?nt.)( §390?(M+,) 100), 298 (3), 282 (15), 204 (10),
189 is (%2), 161 (15). EXAMPLE 10: Preparation of

N- (trans- 4- mExwveLE @hexy| Prepiation ofiNe(addmantyl-3r(boxani de (412) 20 Using

t he method of Skraup (Chem pipatdine)hid@tinaniie (41089- 1090), a sol ution of

pot assi um permaganate (4.75 g, 30 nmol) in water (100 nm.) was treated with
2- met hyl benzot hi azole (2.2 g, 15 nmmol nd the nixture, heate refl ux
for 2.5 hours. Affe seped tibend splysion @ﬁé\?ﬁa Wé)g‘ﬁfqn&“&&nﬂﬁgﬁraﬂ%ﬁt he
filtrate all CRBkridi ). Wl QTB-diRmbichas] s ext]hAddc ellerRNC envi t h

di et hyl &Oherlg%(\ggﬁﬁ@%’ %%ndé%%&t ej’remal ni ng a?ﬁdé{ous ]phase acidified (pH 1)
by the additigmn miiol) ceaschmatedadt 2D0HT forTh edazitu Yorkup randechipraatogfapiVext r act ed

wi th di chl oronet hane,. (1 x.200 X 0. : ' ni c
extracts merébwgléa%d@e St ‘f?h‘i?&gh%es(%l\)béé% 1'%?’%%?2?%5 ggﬁ@gﬁt&?g,t ed to
afford 400 nyoG¥SHemakol ik ellétdmaatforded20any BRYdfidt1:aci d. 30 A sol ution of
benzot hi azol e- 2- carboxylic acid (359 : | )\

1, 1' - car bony| W28 dBiis] B/4 85 %},3%3 (Hﬁﬂf’gﬁ’%i@egﬁgﬁ%r AR 18 ) was
heat ed at1%0 @2X%df! {13our. After this tinme, trans-4-nethylcycl ohexyl am ne
hydrochl ori de (300 ng, 2 mmol), and NN-dii sopropyl ethylam ne (0.525 ni, 3

ol ) e SRR 62 AR Moy Spdaiiachgnt s, e react on

20 Using the method of Skraup (Chem. Ber., 1922, 55, 1089-1090), a
solution of potassium permaganate (4.75 g, 30 mmol) in water (100 mL) was
treated with 2-methylbenzothiazole (2.2 g, 15 mmol) and the mixture heated at
reflux for 2.5 hours. After this time the reaction was filtered hot and the filtrate
allowed to cool. The solution was then extracted once with diethyl ether (200

25 mL) and the remaining aqueous phase acidified (pH 1) by the addition of
concentrated HCI. The aqueous phase was then extracted with dichloromethane
(1 x 200 mL, 2 x 100 mL). The coxﬁbined organic extracts were dried over
anhydrous MgSOs, filtered and concentrated to afford 400 mg (15%) of
benzothiazéle-Z-carboxylic acid.

30 A solution of benzothiazole-2-carboxylic acid (359 mg, 2 mmol), and
1,1’-carbonyldiimidazole (325 mg, 2 mmol) in dimethylformamide (4 mL) was
heated at 50 °C for 1 hour. After this time, trans-4-methylcyclohexylamine
hydrochloride (300 mg, 2 mmol), and N, N-diisopropylethylamine (0.525 mL, 3
mmol) were added and the mixture heated at 50 °C for 3 hours. The reaction

35  mixture was cooled, and treated with 10% HCI (15 mL). The solution was
extracted with ethyl acetate (15 mL). The ethyl acetate extract was then washed



extracted with ethyl acetate (15 nL). The ethyl acetate extract was then
washed 01- Feb-2007 WO 00/73283 PCT/ US00/ 15222 -31- with 10% HC (36)511‘le2007
wat er (15 yWibhoms3ghd brine (15 nL). Dilution of the remainian ﬁ(gs i on W t h
et hyl acet ate (50 nmL) and cooling to -0 C af forded 25 ?Jg %Af

=9. 62 mn. rﬂz (rel. int.) 274 (M+,743), 229 (8) 217 (29) 203 (18)

179 5 (29), 67
Preparati on 8‘? (f'?lq'?e} g%d[f‘}’ 51 eny‘l(')) a)‘gr%% qU| néxa |nedn2 car boxani de

(413) 10 Pr ?é?ﬁ’dx@ahg%luﬁén %itB ethiyf dedﬁteo(ﬁb(ﬂmblaﬁﬂ lRydlmgitn e2@ °G-afofded @5 obenzy|
brom de (5 g, ) in acetonitrile (20 nL) was treated with

18- c[own 6 (m5%§14hz4 mrljol) and potassiumcyanide (5 g, 77 nmmol). The
reaction was tn{/ etnd)074 M, H9UDSY (SThAITIERCOP(syaR9 diluted with
di et hyl e;jher hgé ﬁg& 365 15)3(3 %”91’9?53 I’II(CTSO| u(??on V\gswav\gshed 15 with 1
N NaOH (37x ’ %r dr ous SH, filtered, and concentrated
to afford 3.71 g of crude 2, 3- d|f| uorobenzyl cyanl de. Wthout further
purificati ongXampPeE t1he crmdpaﬂahbri of N-[d3,3treated with

bor ane-t et rahydr of uran conpdififoroghkenyl)ettikl]duitdxatinel2eartoxdmide @)l ux for 1
hour. After this tinme the reaction m xture was cooled in an ice bath and
treated 20 dropwise with 10% HA (10 nL) followed by concentrated HO (10
mL). The 1omi xt ur e Prepmration o2, é—ﬂﬂl@ﬂ’mﬂﬁéﬂwmlwm and poured over ice. The

m xture was basi th xture was
equilibrated wit j%ﬁéﬁ%yqbe h]%%eog %31.2)4]20[[“3‘01)% ggﬁggﬁ@gr@gwgemved
The organic u&@dedtwmﬂlmmmh@mRMg,aQMeninmA)tdndWhmh ¢yanide 1@, A7) . The

conmbi ned aqueous_ 25 extracts were basifi.ed
basi ¢ sol ut' GHPlke TEURRFE HFCLEARY 7 HIGE 0T > POrS: THE PR HCkt ract -

was separ at e%luféﬂ'vﬂﬁﬁ QYY1 ethddYO ALY, NBSQsulting|or ganiztsolaiod veas veasimddr at ed t o

afford crud duct . Kugel h di |1 %
2,3 u@rﬁuﬁwﬁmﬁd& xodS miS. e 1916t SEMEFS HR Dokl st s L b
m n.

o7 (31) 105165?%8?5&%1&?%6§ 3. (15)&@3 ﬁﬁ]horoia@mﬁy(%')amdé27 (100), 109 (22),

N-[2-(2,3-difluor Gbﬂwnylfl)réter‘uy*l]lﬁmﬂn@,xélg ﬁéﬂE efde GiElA was G"&i‘S‘} with
boxjane-tetrahydrofuran complex (20 mL of 1 M) and heated at reflux for 1 hour.

After this time the reaction mixture was cooled in an ice bath and treated

20 dropwise with 10% HCI (10 mL) followed by concentrated HCI (10 mL). The
mixture was heated at reflux for 30 min and poured over ice. The mixture was
basified by the addition of 10 N NaOH (30 mL). The mixture was equilibrated
with diethyl ether (300 mL) and the aqueous phase removed. The organic
solution was then extracted with 10% HCI (3 x 100 mL). The combined aqueous

25 extracts were basified using 10 N NaOH. The resulting basic solution was
equilibrated with diethyl ether. The organic extract was separated, dried over
anhydrous MgSOs, filtered, and concentrated to afford crude product. Kugelrohr
distillation yielded 424 mg (41% from 2,3-difluorobenzyl bromide) of 2,3-
difluorophenylethylamine:

30 rt=4.55 min.; m/z (rel. int.) 156 (M—l, 8), 140 (7), 135 (7), 127 (100), 109
(22), 107 (31), 101 (50), 81 (16), 77 (15), 75 (22).

N-[2-(2,3-diflnorophenyl)ethyl]quinoxaline-2-carboxamide (413)
A solution of 2,3-difluorophenylethylamine (212 mg, 1.35 mmol) in
35 dichloromethane (100 mL) was treated with 2-quinoxaloyl chloride (260 mg, 1.35



A solution of 2,3-difluorophenylethylamne (212 ng, 1.35 mmol) in 35
di chl oronet hane (100 nlL) was treated wi th 2-qui noxal oyl chloride (3¢&eg®007

1.35 O 1- Rghs WO 00/ 73283 PCT/ US00/ 15222 -32- mmol) by
pyri di ne (vgtl_?%?s %f ol  owed by tri et hyl q?a'_ne (0.5 nm). ThePC?g}aSl():ﬁgg{r% was

stirred 1 hour and diluted with diethyl ether (300 mL). The organic

sol ution was washed w th, 10%.C| ; 10f}en) ,
brine, dried e, g’r\‘ﬂ?&? 8&?”%@%“09,( i, Sl dy ieaBibftfd o d mty 10 solid. 5
Chr ormat ogr aphyactibh oiag tiedBi aowrgad dilbted with drethyl eder (380 ml). dejorgtnic usi ng a
gradi ent of hexane to 25% et hyl. _ac e (,l xgng) e ng (49%
of 413: rt=se@Rtey WﬁSﬁYﬁsh%‘Z“ﬁlﬂ%‘?.ﬁ{iﬁ{“.} lg{jé‘%ﬁﬁégﬁ%ﬁ%% ﬁ’é’%@?)’w? (33),
129 (100), 1Qgine(3fled 6Redl kdhydréul MpSO.1Gilkere@MiahdE dodcenttarparcatsobdr of
N-[2-(2,4-difluor ophen?l/l ) et’hyl ] qui noxal i ne-,2-c§ boEarri de, (414 15
Preparati 6n dZhromatography shropehe AyBistps siish fartsdee. § & G dfbhyFRe & i ¢ aci d
(5 9, 29 mol) _i.n.,thi ri h rRadegoat d for 10 mn
and the exces%a(il%ftodr?yhlw%ﬂﬁltg:ilk?feét?@n%%% exg?eZtai Il ati on.m%'ﬁie %;)é(i)d chl ori de
i n dichl oronstiBane (10 nL) was added to a cooled (-78 C) solution of NH3

(20 nL) in dichloronethan 50 : i hnes283( 439 go) Ve added and
the reaction %55&9%#“55&@‘5%@6?'%&%%?%(I’am?S@)Bgs m&r:%‘ Tg}ad g’ol vents were
t hen evaporat(é »dndPn mai ni ng solid dissolved in diethyl ether (500

m.). The ¥¥rganic solution was washed with 10% HO (4 x 100 nmL), 1 NNaCH (4

x 100 nlL), dried over anhydrous MgSO4, filtered and concentrated to afford

630 ng (13 %_of - di fl uogophenyl acet am,de ;. ' t further
purification,Eiﬁgﬁ,&fEJgg am HS%%%“ I %%}?ﬁggﬁ%g uran (100 nL) was
treated with borane-tetrahy L itVen '1‘:85? (‘TB m-oof 1 M and heated at
reflux for 16 hours. After this tinme the reaction m xture was cooled in an

i ce bath gnd trea}l%gp%rta)ﬁgﬂ\{?_ﬁﬁ,ﬂaiﬁﬁbrwgeﬁﬂhﬁ&ﬁmGL) fol | oned by
) e

concent rated HC m xture was heated at reflux for 30 mn,
cool ed, 30 and bad,#Difludrgphemyacsticiaaid 6he.o?9 mmoR indlepyl shlopfs (SOMRL i xt ure

\-?\ﬁz equi i brv%ztlsegea\{\é.dt& diget iyl 8T8 anl98e Tdes@ Rodyl &hfitide Femonridage renoved.
distillation. The acid chloride in dichloromethane (10 mL) was added to a cooled
(-78 °C) solution of NHs (20 mL) in dichloromethane (250 mL). Triethylamine

20 (40 mL) was added and the reaction stirred at ambient temperature for 60 min.
The solvents were then evaporated and the remaining solid dissolved in diethyl
ether (500 mL). The organic solution was washed with 10% HCI (4 x 100 mL),
1 N’ NaOH (4 x 100 mL), dried over anhydrous MgSOs, filtered and concentrated

_ to afford 630 mg (13 %) of 2,4-difluorophenylacetamide.

25 Without further ﬁuriﬁcation, the crude amide (630 mg) in tetrahydrofuran
(100 mL) was treated with borane-tetrahydrofuran complex (10 mL of 1 M) and
heated at reflux for 16 hours. After this time the reaction mixture was cooled in
an ice bath and treated dropwise with 10% HCl (10 mL) followed by
concentrated HC1 (10 mL). The mixture was heated at reflux for 30 min, cooled,

30 and basified by the addition of 10 N NaOH (30 mL). The xpixmre was
equilibrated with diethyl ether (50 mL) and the aqueous phase removed. The

_organic solution was then extracted with 10% HCI (4 x 50 mL). The combined
aqueous extracts were basified using 10 N NaOH. The resuiting basic solution

was equilibrated with diethyl ether (50 mL). The organic extract was separated,



organi c solution was then extracted with 10% HCO (4 x 50 nL). The conbi ned
aqueous extracts were basified using 10 N NaOH. The resul ting basi ¢1_fFeb-2007

solution wWegeedsy |ibrated with diethyl ether (50 m.). T extract
was separated, Ol-Feb-2007 WO 00/ 73283,PCT/ US00/ 15222 " Rishph U

gnZyg_r]?:Js MySH4, }‘Vlltered and concentrated to afford 147 ng (25 % of
, 4-di fl uorop y. = r.gl ) 10)
140 (7)., 135 ‘?g)r‘“ ?é%(%?mgf% %%CB rMi(°)"7"°%H“;'3m(j [%flf%d}f)? mé?ﬁ% 77
Ezllizl) Z\S (|17%of254-ﬂl]:f[ugr?ﬁ¢r44e|¢hyﬂdmim ophenyl )et hyl] qui noxal i ne-2-car boxam de
solutio uar et
di chl or omet g gf“&};jj) “ %{gﬁ” %BP 30 PR T ) o
nmol ), f_oIIo (f bytrlethylamne(OSrTL) The
1o reactidn was stlrred 1 hour and diluted with diethyl ether (300 ni). The

or gani o sol t | on MR HEANGRril AR hnddlite 20 vikgmidh (B9eCH (4 x 100

m), brine, drie er anhydrous filtered and concentrated to
solid. Chronat ogrAapoiptiohrafu3K-diflRirephaepdetsylaming (47 s, d@@4(@ﬂ§@l)4mcm i.d. )

using a o1 adhenl, oh RN A IV iR S GhibRydl trReRT of ded 95
(329 of jghjoropethgtic, AP 6 (2), 186"
g |4?r;1) I ar15r7na§1 ﬁé?]mo?ﬁﬂ)llfo@?lﬁby pgzﬂamé I.D?])L:[) ﬂcﬂlﬁwéd%ﬁj meﬂ@lz(nimg (0 51n¥)6) Thd n a

: e follo s
qui noxal o Sebeion g AL Repeg UGt a0 Ehilate ot MR ARy
N-[2-(2, 5-di fdouﬁxbﬂmrwdsh@itwnhomucnwal 100emR), ClaNoN2QH| (dex (l@l(lﬁJ)L)ZS 2,5
-Di fl uor ophenyl acetic acid 5‘8 29 mmol ) _yie de 987 48%

2, 5-di f | uor opbrénsy | dnigdy |oxes pabydrous. HgSQior (‘%ﬁ?%ﬂ‘g 2

L), TS SRR oo o %@%c%ar@d@@w iartag g ) (oo

(33), 140 (25hdiert2 Hex@@)to Me(tws)acetaxg(lplhpyanela@f Men& A32%)} ebar at i on
of N-[2-(12 6- ﬂl f_I uor ophenyl ) et hyl ]

rt=9.41 min.; m/z (rel. int.) 313 (M*, 12), 256 (2), 186 (43), 157 (31), 140
(36), 129 (100), 102 (35), 75 (11), 51 (6).

In a siﬁxilar manner, the following substituted N-[2-(difluorophenyl)ethyl]

20 quinoxaline-2-carboxamides were prepared:

EXAMPLE 13: Preparation of N-[{2-(2,5-difluorophenyl)ethyl]
quinoxaline-2-carboxamide (415)

25 2,5 -Difluorophenylacetic acid (5 g, 29 mmol) yielded 987 mg (48%) of
2,5-difluorophenylethylamine. 2,5-Difluorophenylethylamine (314 mg, 2 mmol),
and 2-quinoxaloyl chloride (384 mg, 2 mmol) afforded 411 mg (66%) of 415:

rt=9.49 min.; m/z (rel. int.) 313 (M*, 25), 256 (3), 186 (47), 157 (33), 140
(25), 129 (100), 102 (35), 75 (11).
30

EXAMPLE 14: Preparation of N-[2-(2,6-difluorophenyDethyl]
quinoxaline-2-carboxamide (416)

2,6 -Difluorophenylacetic acid (5 g, 29 mmol) yielded 744 mg (68 %) of
35  2,5-difluorophenylethylamine. 2,6-Difluorophenylethylamine (314 mg, 2 mmol),
and 2-quinoxaloy! chloride (384 mg, 2 mmol) afforded 481 mg (77 %)'of 416:



qui noxal i ne- 2- car boxam de (416) 2,6 -Difluorophenylacetic acid (5 g, 29

nmmol ) yielded 744 ng (68% of 35 2,5-difluorophenylethylam ne. 01-Feb-2007
2,6-D fl uayopimepgsl et hyl am ne (314 ngy, 2 nmol), and 2- quipgpxdbeigb2chl ori de
(384 ny, 2 mmol) afforded 481 ng (77%-38f 416: OL- Feb-2007 WD 00/ 73283

-34- PCT/US00/ 15222 rt=9.48 min.; mz (rel. int. 13 (MF, 21

186 (59), 157rtE928, mimom/e {B). intb31y ifdg,)?l)iééﬁ 6@23)1,56 ?%9()( 18} .(3%%92&( ?5
Preparation oflON-1R9-(1&)41@ @BX.[764t@phenyl ) et hyl ] qui noxal i ne- 2- car boxani de
(417) 3,4 -Difluorophenylacetic acid (5 g, 29 nml) vyielded 559 ng (46%
of 3, 4-difluorophenyl ethylam ne. 3,4-Difl uorophenyl ethylamne (314 ng, 2
mol ), and 2ENAMRKEIISY| CRreparation @@W2§,4-2 ol ) afforded 340 ng (549
of 417: tosrt=9.65 mn.; n AiffuoedphenylethylBbdogaline-2tearbozaadid¢ 8317) 186 (54),
157 (28), 140 (43), 129 (100), 102 (37), 75 (11). EXAWPLE 16: Preparation

of N-[2-(3,5- difl h I hyl i i ne- 2- '

g, g([j] ]1: : l(.IOI’ ophehylgg;{%i?@%g‘{ﬂh)ﬁ‘ey%@%@% 9029"!3?%% 3%°§|3§§§3€§%]m3%(‘%%9 of o
, 5-di fl uor opher i 5402 Rinme @m

mmol ), and 2??13?{ %@ngﬂ@ﬁﬁgﬁedg%gmw&@gﬁmI 1 a(?%r ég&gggng, (248 %

84
of 418: rt=OaRR-giinoxalayl ghipridd (384 mg, 3 nmr% (ffan,iedﬁ%),m&@é%()s’f ,417.E86m(363) , 157

(33), 140.(9), _ 129, (10 . # ' E ‘(odr ration of
N-(trans- 34(5 maggy E;’g)ég(l?@)g(n%’@?e% J;géf }}égoi%thzabl(z?%?%%rwgﬁkalﬁ 2e£’( E%) 25
6- Met hoxyqui niP?: €= 3-cat S?I 'caci’d was prepared from p-anisidine using
the nethods of Erickson (J.Med. Chem, 1979, 22, 7, 816-823). A solution of
6- met hoxyqui npKIAREPBE Q8! DOX Prégaratidnof y-f2-@% ori de (500 nmg, 2.09 mmol) in
thionyl chioride (25 i) wadifiaRbgtnRbethfldusitoxtibte Acitdokamidé(418) Lhi s ti me
the exc_eg%sj t hi onyl chloride was renoved by distillation and the remaining
solid dri 30 under vacuum The solid was suspended in dichloromethane (25
nL) and treated v8,5Diflnanopheaylaertinyacidy@l h2s wmob wielded dr 2 BI B8 P4 Ef (368 ny,

2.46 mol ), ri.dine (5 - and . td 4 ' 34 ol eaction
was stirred at }g"!iﬂ‘b(?rgmenylé lapuge, P eﬁg@fg?ﬁo:p %Q&Xfafa‘éﬁe ?ﬁ?@%’izrrgﬁtoﬁ’e reaction
m xture was djdd1-géinoxaloyl chioride (384 mg, 2 mmol) afforded 298 mg (48 %) of 418:

rt=9.84 min.; m/z (rel. int.) 313 (M*, 27), 256 (3), 186 (63), 157 (33), 140 (9),
20 129 (100), 102 (31), 76 (11).

EXAMPLE 17: Preparation of N-(trans-4-methylcyclohexyl)-6-
methoxyquinoline-3-carboxamide 419)

25 6-Methoxyquinoline-3-carboxylic acid was prepared from p-anisidine
using the methods of Erickson (J .Med.Chem.,1979, 22, 7, 816-823). A solution
of 6-methoxyquinoline-3-carboxylic acid hydrochloride (500 mg, 2.09 mmol) in
thionyl chloride (25 mL) was heated at reflux for 1 hour. After this time the
excess thionyl chloride was removed by distillation and the remaining solid dried

10 under vacuum. The solid was suspended in dichloromethane (25 mL) and treated
with trans-4-methylcyclohexylamine hydrochloride (368 mg, 2.46 mmol),
pyridine (5 mL), and triethylamine (0.345 mL). The reaction was stirred at
ambient temperature overnight. After this time the reaction mixture was diluted
with diethyl ether (200 mL) and the resulting organic solution washed with 1 N

35 NaOH (3 x 50 mL) and then brine (1x). The organic solution was then dried
over anhydrous MgSOs, filtered, and concentrated to a solid. Chromatography
of the crude product through a Biotage silica cartridge (8 x 4 cm i.d.) using a



with diethyl ether (200 m-) and the resulting organic solution washed with
1 N 35 NaCH (3 x 50 nmL) and then brine (Ix). The organic sol ution Waspdptmn7
dried ove&yoggHiygr ous MgSH4, filtered, and concentrated peTRs6AkIAE-

Chr omat ogr aphy of the crude product th¢éough a Biotage silica cartridge (8
X 4 cmi.d.) using a 01 Feb-2007 WO 0 /73283 PCT/ US00/ 15222 - 35- gradi ent
of hexane to 50% t ePporof  419:
rt=10. 95 ni n.8&" “‘f ? f‘ﬁl%eth?b? %’@#ﬁﬁ@qfﬂ%h& a?g%egq?gG g 158 (100),
143 (16), 13469(34) 101 (22), 88 (25), 77 (45) 55 (44), 41 (85) 51n a

ot epar ed: - EXIPLE §grfu%ls'r b ga%%%eﬁ 3§ 'f*%h&ﬁ?ﬁ%?’gfi@i‘yf?s?“&eo
met hoxyqui nol (il fle ] éégﬁ)bb% )dé Igrg ﬁ@ h oI i ne- 3-carboxylic acid
hydr ochl o5i de (302 ng, 1.26 mmol) and trans-4- net hyI cycl ohexyl am ne

hydrochl ori dg, (zil'gﬁn@’mgnngp HEGblowiRd fsestRetdCauistinpriadtiokamidey eeret ogr aphy
of the crude product through a Biotage 15 silica cartridge (8 x 4 cmi.d.)

usi ng a gradipreparet: hexane to 50% et hyl acetate (in hexane) afforded 21 ng
of sem -pure product. Recrystal lization (2x) from hot toI uene af forded 4

nmg (1 %9 of 420: rt=10.95 min.; mz (rel. int.) 298 (M, 202 (73), 186
(100), 158 (SEXAMPIE 18:11) , Piphrative)of Net@ni-4anethyloyclq 1)-788 (32), 77 (54),
55 (54), 4l (97). 20 EXANPLﬁeﬂﬂxchﬁmﬂnbmwMMMe (420)

N- (trans-4-net hyl cycl ohexyl ) -8- met hoxyqui nol i ne- 3- car boxam de (421)

8- Met hoxyqui nol i ne- 3- carboxylic_acid hydro h or i 5 v md- G5 mol ),

oxal yl chlori de, a?nMeﬂ\OWIH%gﬁ%bWé‘Foﬁé‘ay }é‘{ﬁ’%gor ‘éd %@I%gig{ 156 ny,

t1h04 ng' ) Baf@& ge&d%m xHEtRﬂb‘ﬁohe@%ﬂﬂ@%?%&ﬂbﬂd@USBhﬁg cr.26lenmipduct
rough a Bio

Stlica cartridge (8 x 4 cmi.d. Si g\dlent of
hexane to 75&(<fced¢Mmdﬂ:mOdln<é Qhrpm?é@ewé\y %F@W&rs@cﬁﬂ’g‘ﬁuﬂ?% 188921
t =10. 95 186 (91
158 30 (121%;] “'i%af‘g‘ﬂg‘lj (81’%%‘&2‘%)?‘%? )851312’(@%3 @ 90% e&@ﬂa&g%&)((gi 41((83

hexane) afforded 21 mg of semi-pure product Recrystalhzatxon (%x) from ho
toluene afforded 4 mg (1%) of 420:

t=10.95 min.; m/z (rel. int.) 298 (M*, 2), 202 (73), 186 (100), 158 (87), 143
(11), 131 (16), 116 (42), 101 (24), 88 (32), 77 (54), 55 (54), 41 (97).
20

EXAMPLE 19: Preparation of N-(trans-4-methylcyclohexyl)-8-
methoxyquinoline-3-carboxamide (421)

8-Methoxyquinoline-3-carboxylic acid hydrochloride (250 mg, 1.04
25 mmol), oxalyl chloride, and trans-4-methylcyclohexylamine hydrochloride (156
mg, 1.04 mmol) afforded crude product. Chromatography of the crude product
through a Biotage silica cartridge (8 x 4 cm i.d.) using a gradient of hexane to

75% ethyl acetate (in hexane) afforded 52 mg (17%) of 421:

rt=10.95 min.: m/z (rel. int.) 298 (M*, 100), 269 (24), 201 (63), 186 (91), 158
30 (48), 128 (39), 116 (12), 101 (11), 88 (5), 77 (1), 55 (3), 41 (8).

- EXAMPLE 20: Preparation of N-(trans-4-methylcyclohexyl)-5-
fluoroquinoline-3-carboxamide (422) and N-(trans-4-
methylcyclohexyl)-7-ﬂuoroqmnolme-3-carboxamlde

35 423)

The methods of Erickson (J.Med.Chem.,1979, 22, 7, 816-823) were used

to prepare a mixture of 5-fluoroquinoline-3-carboxylic acid hydrochloride and 7-



EXAMPLE 20: Preparation of N (trans-4-nethylcycl ohexyl)-5-
fl uoroqui nol i ne- 3-car boxam de (422) and N-(trans-- 01-Feb-2007

met hyl cyclvpdeayshss 7-f 1 uoro qui nol i ne- 3- car boxam de 35 (4&)usdtiz2i¥et hods of
Eri ckson (J. Med. Chem, 1979, 22, 7, 8163823) were used to prepare a mxture

of 5-fluoroquinoline-3-carboxylic acid hydrochloride and 7 01- Feb-2007 WO

00/ 73283 PCTI USQ0/ 15222 .- 36~ u gy 1 3-ffok DAXtWloréanfimed A

hydrochl ori d l*of%?%nr?rc}%%%aocr%gogﬁl'ci %éﬂ %&E&%}Ll&(l?ﬁc{ee of these two acids (500 ny,
2.2 mol e) i nmikiarhlod tesetwosais (9 mg, 2. vmsole) irdickigrofetiang (25gnkt Van of
oxalyl chloride in dichlotonmethane (1..2.mk 1) M 814 owed by
di met hy! f or melf§atRs "('gh EF‘E}b‘é‘jnh‘%fﬁ%y‘rc ?f&d.e#ﬁ%&f°§%ﬁ?%ﬁﬁ%%“§%¥g%ﬁ filtered
(Gel man Acr odj,56)CRIBWVEE 1. dimethiylfoamnidn( deopskntThet edction was sigirédd. The

olid was dissol ved in dichloronethan and then treate ith
T ans- 4 et hyeHE BHSTEA (GHBER T8 B £ T P438hg SRR 1 puea by
4-N N -di ”Eti‘%&?dﬁ RAP %l W€ dissbivad il dichforomBthane (THenleawt them treged stirred 1

hour at anbi ent tenperature. Chronatograph t he crude reaction m xture

of
io through a 'Bitmrage%mdﬂimcbmwlﬁm@ehmck%ﬂid%@39."&&)2-%191?@ tollgwedyi ent of

hexane to 30% ac 1.0 e '

Re)ér ystal lizaX g’&é%'meﬁgﬁﬁ%%wﬂmgggﬁgﬁgt f’qfé%{oghgrﬁgp ? %?8%3@ g%ﬁﬁ?ﬂof

N; (t9 r ggs- 4- mﬁ&gla%’mﬁ?&mxyﬁbaﬁ?eg | cbroarqm'Bgmphi/ rné-tBe @)atdbdmvpaemmzez :6 (77
rt=9. mn.; z (rel. int. : . . :
126 15 (1_102),thﬂlﬁh(ang,‘agééh‘fziﬁﬂf?“%%’Ygi‘oﬁlF’)“Féedéféss‘@%lgi“%%%‘?é’?\?’g@’? rt%cti on C
from hot hept g &ity) acRtaek (iheRkaiep/afforded othreeeirimaioss. ( IRe)cr;wta!llmad@d o8 ny of
N-(trans-4-nethyl cycl ohexyl)-5- fl uoré)gql nolfl % 3-cC _l[ntg%x mld%a§1§'-%-2) . 20
rt=9.54 nin.; fragtion(4 fom oy heptapgaifprgpd 59 a5e oh o ERTEYMETFIICINDY 146 (80),
126 (20), 11ﬁhér§§ﬂin?lﬁg-i&gﬂoxa§§ﬁe@ﬁ):- EXAMPLE 21: Preparation of-
N-(turns-4 nethylcyclohexyl)-6- fl uor gqui noI9| ne- 3-1C§E)18)8 ar1416d9 ( ) 25

6- FI uor oqui notti=9e623mimmr bk (ki dntacitd (M/dr8bHIPb (P he 1 1461 _@’ 1),

oxal yl chigri de), H9d20), 28£10); $de€1B)| cycl ohexyl ani ne hydrochl ori de (330 ng,
2.2

Recrystallization of fraction C from hot heptane (2x) and
heptane/dichloromethane (1x) afforded 8 mg of N-(trans-4-methylcyclohexyl)-5-
ﬂudroquinolinc-3-carboxamide (422):

20 rt=9.54 min.; m/z (rel. int.) 286 (M*, 15), 191 (95), 174 (100), 146 (80), 126
(20), 119 (23), 99 (12), 81 (12).

EXAMPLE 21: Preparation of N-(trans-4-methylcyclohexyl)-6-
fluoroquinoline-3-carboxamide (424)

25
6-Fluoroquinoline-3-carboxylic acid hydrochloride (500 mg, 2.2 mmol),

oxalyl chloride, and frans-4-methylcyclohexylamine hydrochloride (330 mg, 2.2

mmol) afforded crude product. Chromatography through a Biotage silica

cartridge (8 x 4 cm i.d.) using a gradient of hexane to 40% ethyl acetate (in
30 hexane) afforded 56 mg (9%) of 424:

rt=9.54 min.; m/z (rel. int.) 286 (M*, 12), 191 (100), 174 (88), 146 (83), 126
(13), 119 (19), 99 (9), 81 (11). '



mol ) afforded crude product. Chronmatography through a Biotage silica
cartridge (8 x 4 cmi.d.) using a gradient of hexane to 40% ethyl g¢gtpir@07

in 30 h forded 56 9% of 424: rt=9.54 min.: TNt
boe (M, %??&?5?1;(%0; 174mg8§3) ,/(') 146 £83), 126 (13). ffg;‘%ﬂ‘ggs?bggl ?9)?

81 (11). 01- Feb-2007 WD 00/ 73283 PCT/ U%00/ 15222 - 37- EXAMPLE 22:

Preparation of N- -4-ngt hyl cycl | ) - 8- '

f 1 uor oqui nol iﬁ&@&#%xam’ ée‘%‘ﬁg‘!?“ @ ?‘ﬁa)fgg?ﬁlfﬁﬁrﬁ%@ﬁ%asr boxylic acid
hydrochl ori de (500 ng, 2.2 Hpyouinokng ﬁﬂ%"x 16 7é, and

trans- 4- net hyl cycl ohexyl am ne hydrochloride (330 ng, 2.2 mol) afforded

crude product. Chréi%%?&é#ﬁﬁm{e-i-tﬁrﬂbﬂlﬁcaacﬁi}Wd?dlﬁloﬁhé (s0® mg,agjtzrﬁngﬂg,(S X 4 cm

i.d.) using a gradi ent exane to 40% ethyl acetate (in__hexane) afforded
81 my (13% obxak@schlaride;] Gndl2ansidamethyityciqherylaming hygroctderiqen(330 @y 2.291 (100),

1o (a0, 10 (5 ke, Lol Shast 1ok Omelinkyondls (0 oAE 22

Preparation o ylcycl o

met hyl enedi oxydittidpe! (8 ne43nt adhoasingi 4l gradikA6Pf héxakt hyH0% ethyl acetate (in
4-chl oro- 6, 7- met hyl enedi oxyquij nol.i ne- 3-car boxyl ate was prepared from
3, 4- (et hyl enb@ﬁ%@?ﬁ@ﬁ‘?q‘iigﬂé’%g?% 0?2 ‘met hods of Erickson (J.Med.

Cnem , 1979, 2?t=13])1.128&1§1'.,81%31)(-rel.|5ﬁ1h?(b86 (M*, 17), 191 (100), 174 (83), 146 (67), 126

4-chl oro-6,7- yllge@ﬁcﬂgq)quqli(ﬂ(_) i ne-3-carboxylate (18.5 g, 66.2 nmol) was
di ssol ved” i n di oxane (100 niL) and treated with 50 nL. 5 N NaCH and 20
heated at reflux for 2 hour. After this tine the solution was concentrated
on a rotary eEXAMBLER3: coolPeepanativreodt N-dicansci-methiyleyclebexgPhatt hane (2 x 100
mL). The renaini ng agqueous nsthylénedivxyqunoliner3-earbonamide| (436} h concent r at ed
HCI and the precipitate collected and dried to afford 7 g of crude

4- hydr oxy- 6, 7- net iyl enedi ox I nol.i ne-3-car hoxyl | i d ride. 25
The crudelcid (505%%’99'%&0%97;‘3?‘8&& %l%y?‘ﬂ?oglﬁfl " %ﬁﬁ%ﬁf“ge&}{%g%%cgand
heated at ref tﬂdﬁl f of 4 tmB@YlenedxyRRilOI Suding'e thbie muthedss tdfi oiyicksohl ori de
was renoved by distillation and the remaining solid punped dry. The solid

was di ssol vei-Maed&hem} PRl nhrfd 6843 -t reated with
trans-4-methyl cycl E{rl;‘nﬁf(gﬂcﬂ_lf&.h&&7-19%1%@09&&%1&&-5%“15& k) g, &kl onwed by
s). The '

triethylam nem(n(l)él)?)was dissolved in dioxane (100 mL) and treated with 50 mL 5 N NaOH and

20 heated at reflux for 2 hour. After this time the solution was concentrated on a
rotary evaporator, cooled and extracted with dichloromethane (2 x 100 mL). The
remaining aqueous solution was then acidified with concentrated HCl and the
precipitate collected and dried to afford 7 g of crude 4-hydroxy-6,7-
methylenedioxyquinoline-3-carboxylic acid hydrochloride.

25 The crude acid (500 mg) was treated wi;h thionyl chloride (20 mL) and
heated at reflux for 1 hour. After this time the excess thionyl chloride was
removed by distillation and the remaining solid pumped dry. The solid was
dissolved in dichloromethane and treated with trans-4-methylcyclohexylamine
hydrochloride (150 mg, 1 mmol), followed by triethylamine (0.3 mLs). The

30 reaction was stirred 30 min and concentrated. The crude reaction mixture was
partitioned between water (S0 mL) and dichloromethane (4 x 25 mL). The
combined dichloromethane extracts, were dried over anhydrous MgSQOs, filtered
and concentrated to afford crude N-(zrans-4-methylcyclohexyl)-4-chloro-6,7-
methylenedioxyquinoline-3-carboxamide.

35 Without purification the amide was dissolved in hot toluene (25 mL) and

diluted with ethanol (100 mL). p-Toluene sulfonic acid (400 mg) and 10% Pd on



30 reaction was stirred 30 mn and concentrated. The crude reaction m'xturé
was partitioned between water (50 nL) and dichl oronethane (4 x 25 gyiPeb-200¢
conbi ned dwolb/es2e3ret hane extracts, were dried over anhydrrasusSuysd
filtered and concentrated to afford cygude

N- (trans-4-net hyl cycl ohexyl ) -4-chl or o-6, 7-

met hyl enedi oxygui noly 6y Fe®ddiOX 2 e reasRon/{HobI0 Whdep B0 p.5.¢aHb,Ofor The ani de
res i caetl ot R e defealdox m) and . diluted with ethanol (100 ni).
p- Tol uene sukdigai amentderipkdgurey ) Therreactionrefilied askipe Hod2thapg) 359, 73283
PCr/ USQ0/ 15222 -38- carbo 00 Aninb Qoli® Afstdi@¥a imhook under
60 p.s.i. H2chipERiorFk %Mﬁ&gén%%%%ﬁwgetﬁ%%?gﬁgrrg? Thg react | on was
filtered, wagjphgométhihea5tailo)l andrduilibtutedr witiod nV NERE. s dhe engapionyes

evaporated and the remaining solid dissolved jn. _dic (50 )
and equi | Bbr atasdempyed and qu\&aaﬂmﬂﬂhaél%?“@a?h?s& ef‘fé%/céerd ivy/adg@gerr%@ggﬁ%?nd t he

remai ni ng aqyeausi RhRaRuaKd (Agtsedmayn athdidombimad ofganict washes waret dried

di chl or onet hane c?& x 50 nmL). The conbi ned organi.c vvasheé V\EI’ drSed over
anhydr ous MyS@4, ahhydrewsedeStd. chlreecthtapdt erpceiraleds ) 4y PAd r(Pg) mg).

Chr omat ogr ap of thi I ih ol ARe chittidgea 86 tmiiidge (8 x 4
cmi.d.) usi oraatagrg I){Eﬁ[tﬁg l[eéidg{r?g(&{%ga%&go eth IC aéegtégte i.n. hexane)

af forded 147 yglig al@ra@iéiOof howmd rafis%dethydtaostate) il BEFERS) %fiﬁﬁrﬁ%é 16t mgpg: =
11.50 min.; mz (rel. int.) . 312 (M. . 16 .(79), 200 (100), 172 (60),
142 (1090 1147% fom ”89"%‘?%9)11,3'@9]8}(51(85&@ C%Oé?%' mlar manner, the follow ng
substituted gyipoks Bn.3mR(RRXRN HegMiene), 216 (79) P €60), ERAKA)E1424:
Preparation Q 0)!\1—1(; [@hsgFonariid)cycl ohexyl) - 6, 7-

et hyl enedi oxyqui nol I ne- 3- car boxam de (427) 20 Et hyl

4-chl or0- 6, 7- et hyl enedi oxyqui nal i ne- 3- car boxyl at e. was_prepar.ed ing the
met hods of Erlnck siowilaf Jnagger, Gh%rf?l!or‘g%ﬁ“bz?t,“‘e?, %ﬁ%@%@f;ﬁ&%@%}% %ﬂ*% of ethyl
4-chl oro-6, 7-et é/dlzenedi oxyqui nol i ne- 3-carboxylate (19.8 g, 66.2 mmol)

af f or ded *P3 P*"H*Crude 4- hydroxy- 6, 7- met hyl enedi oxy- qui nol i ne- 3- car boxyl i ¢
acid hydrochloride. 25 The crude acid (500 ng), thionyl chloride, trans-4-

ot iyl cye! oneul e A OF QLIS of NaGia-cheiRfdohehHL gl ot hyl ar ne

i inoline-3-carboxamide (427)
N-(trans-4-nethyl cycl ohexyl 3@&19%%1%’98‘-“8?%% hyl enedi oxy-
20 Ethyl 4-chloro-6,7-ethylenedioxyquinoline-3-carboxylate  was prepared
using the methods of Erickson (J.Med.Chem.,1979, 22, 7, 816-823).
Hydrolysis of ethyl 4-chloro-6,7-ethylenedioxyquinoline-3-carboxylate
*(19.8 g, 66.2 mmol) afforded 13 g of crude 4-hydroxy-6,7-methylenedioxy-

quinoline-3-carboxylic acid hydrochloride.

25 The crude acid (500 mg), thionyl chloride, trans-4-
methylcyclohexylamine hydrochloride (150 mg, 1 mmol), and triethylamine 0.3
mLs) afforded crude N-(trans-4—methylcyclohexyl)-4—chloro—6,7-ethylenedioxy-
quinoline-3-carboxamide.

Dehalogenation of the crude amide was accomplished in 1:1 ethanol-acetic

30 acid (100 mL) with 10% Pd on carbon (200 mg) at 60 p.s.i. Hz for 24 hours
(ambient temperature). Workup and chromatography through a Biotage silica
cartridge (8 x 4 cm i.d.) using a gradient of hexane to 60% ethyl acetate (in
hexane) afforded 40 mg (12% from trans-4-methylcyclohexylamine) of 427:

rt=12.58 min.; m/z (rel. int.) 326 (M", 18), 230 (100), 214 (96), 186
35 (55), 131 (13), 103 (11), 75 (8), 55 (8) 41 (10).



gui nol i ne- 3- car boxam de. Dehal ogenati on of the crude am de was acconpli shed

in 1:1 ethanol -acetic 30 acid (100 nL) with 10% Pd on carbon (200 gnPeba007

60 p.s.i. whodrmms¥4 hours (anbient tenperature). Workup pamdisedirsezzat ogr aphy

through a Biotage silica cartridge (83% 4 cmi.d.) using a gradient of

hexane to 60% et hyl acetate (in hexane) afforded 40 ng (12% from

trans-4-neth A{ﬁhﬁ!}? 3 ami pebafkiod 8F N-@reaslenkthyléyclohexgz6,8¢ el . int.) 326
3(/#)% 00) P ¢

(M, 18), 214 (9@1uo$§§moﬁ§eﬁ-55%ox&&ﬁeQM) 103 (11) 75 (8), 55
(8) 41 (10) 01- Feb- 2007 WO 00/ 73283 PCT/ usog/ 15222 - EXAMPLE 25:

Preparation of N (Bthyné-chlorrs6.8ydidupcoqyinolins-3-c3ogyy

di fl uoroqui n de (4@8) mkbl) y|usm the methods of Erickson
4-chl oro- 6, 80£d ;af%uuo%f%%{}?eﬁé(??]r?e% car boxyl ate %/vas prepared from

2, 4- di f | ugy oamiMeteChen2 , B78, 22,00 8hevd23). usi ng the methods of Erickson 5

(J Med. Chem , 1979, 2 ef

4-chl or o- 6, 8-di f Jﬂ%@ﬁ?‘ﬁﬁéﬁ%‘ %%@cgro bl_%g at e ?ilp ? ?&)‘ll)oxglate affordedcr ude

4- hydr oxy- 6 8rodé T | orQ,(ﬂw oRldE neﬁym@ﬁcpéﬂydlﬂmrammbllnh@dndmmlM| csid The crude
acid (2 g,), thlon chloride, trans th cl n rochl ori de
(748 ngy, 5 mminidyoch tﬂle{rl et hyPeansHe (‘5’“13”@ %{ 3&’ ? ﬁégﬁggc}rgﬁwg
N-(trans-4- &%g&g&&gﬁﬁmhﬁﬁdﬁmleﬁ& G481, 5| iOY; and triethylamine (0.3

qui nol i ne- 3- car hal'ogenati on of the cr acconpl i shed
. in 5:1 1¢ etmhderaéﬁomedn eridet hyf(aﬁﬁsn‘b“’(:%@y%*)ex%ggffﬁ%%%ﬁ\gﬁa?\ °@ar bon
(2.25 g) at 60. @ &gn . 4 hours (anbient tenperature). Work- up and
chr omat ograph?mi mﬁ?r a Biotage silica cartridge (8 x 4 cmi usi ng
a gradient of hexamﬂlatdgenaﬁﬁ% of it amde aemidei 1vahererrBPlighed oied 51130 ng (49%

304 (M. 14)  pBpaip gy o0 ) 48ioh FRor Byer G agr s B8 )

EXAMPLE 26: Fggar}@t if&tN 40fouts ((hrhBiB®- &ﬂfpetahl}‘d:)CYWbdmpxgdd) chromatography
di f | uor oqui nol i ne- 3- car boxam de ( E
4- chl or o- 55 7- tireughcy Btﬁ%ﬁgﬁé}licﬁé‘“ﬁ"‘lﬁéréd&%l"é‘t ied-), 4eing  gradieny of hexane to

20% ethyl acetate (in hexane) afforded 150 mg (49% from trans-4-

ate was prepare

methylcyclohexylamine) of 428:

rt=9.66 min.; m/z (rel. int.) 304 (M*, 14), 209 (100), 192 (84), 164 (76), 144
(22), 87 (7), 81 (12).
20

EXAMPLE 26: Preparation of N-(trans-4-methylcyclohexyl)-5,7-
dlﬂuoroqmnohne-S-carboxamlde (429)

Ethyl 4-chloro-5,7-difluoroquinoline-3-carboxylate  was prepared from
25  3,5-difluoroanilne (12.9 g, 100 mmol) using the methods of Erickson
(J.Med.Chem.,1979, 22, 7, 816-823).
Hydrolysis of ethyl 4-chloro-5,7-difluoroquinoline-3-carboxylate afforded
9.6 g of crude 4-hydr0xy-6,8-diﬂuoroquinolinc-S-carboxylic acid hydrochloride.
The crude acid (500 mg,), thionyl chloride, trans-4-
30 methylcyclohexylamine hydrochloride (250 mg, 1.67 mmol), and triethylamine
(0.3 mLs) afforded crude N-(trans-4-methylcyclohexyl)-4-chloro-5,7-
difluoroquinoline-3-carboxamide.
Dehalogenation of the crude amide Wwas accomplished in . 4:1
tetrahydrofuran-triethylamine (75 mL) with 10% Pd on carbon (300 mg) under a
35 Hz balloon for 35 min (ambient temperature). Workup and chromatography



25 3,5-difluoroanilne (12.9 g, 100 mmol ) using the nethods of Erickson

(J. Med. Chem , 1979, 22, 7, 816-823). Hydrolysis of ethyl 01-Feb-2007
4- chl or o- 5waé-edir$28310r oqui nol i ne- 3- car boxyl ate afforded 9.gTRUseénsBIude

4- hydr oxy- 6, 8-di fl uor oqui nol i ne-3-carbggylic acid hydrochloride. The crude
acid (500 ng,), thionyl chloride, trans-4 30 nethyl cycl ohexyl am ne

hydr ochl ori deg,t2Rfl d"Biowabe GificBhdge @B 4 EMGIdIY LB B@radidde 3f Hs@he @ f Or ded
crude N-(trans-4-nethyl cycl ohexyl )-4-chl oro-5, 7-
di f | uor oqui no3Q%e eyt ardstrsearfind ehexiieh apibeydetat 139n mg €29& clrome ZH-Ge was

acconpl i ShEdn‘é?mﬂlﬁé%?ﬁegg'f@g%{d_{émﬂ an-triethylamne (75 nL) with 10% Pd on

carbon (300 ball oon for 35 mn (anbient tenperature).
Wor kup and chrteSet3omiraphyz Otk Feh-POEK*, M), 209 TBR3B92PAVOLIS68/(4H2244 - 40-

t hrough a i oti8ye3gi(l4)c81¢eiridge (8 x 4 cmi.d.) using a gradient of
hexane to 30% ethyl acetate (in hexane) afforded 134 ng (26% fromtrans-4-

t hyl | oh | am f 429: rt=9. in. ;. m l.. int. 04 (M+, 14),
200 (94 19oEKABBLE S ( oEyeperspn gkgﬁf41%¢§¥§@f ot ss O A ¢ 5!
Preparation of N-(trans-4- rr@tqﬁ?r?ﬂ}’&? iRy ?)

7-f1 uoroqui nol i ne- 3-car boxam de (430) 10 Ethyl

4- chl or o- £ met hoxyggof ﬁg@g@@%@ﬁ;ﬁoﬁ&eﬁﬂé—%ﬁbm@ IeRap@pared oM

3-fl uoro-p-anisidine ( using the met'hods of Erickson
(J. Med. Chem , frém93-flaero-pranigdige §248) g, HPAr mimph| usingf thetmethods of Erickson

4-chl or o- 6-ne XY d-f | oguihal L nes3-carboxyl ate afforded 13 g of crude
4- hydr oxy- 6- Dﬁ%‘@zﬁmf%r g%uﬁ%é{s ?233 3-carboxylic acid 15 hydrochl ori de.

Ehg cr lﬁde aci d (1 Wydrolykiki afngthylc Wchiorslé- methoan3-flormeuinpling 8cahexydtani ne
rochl oride (150 , 1L mol), and trieth mne.(Q.3 L - forded crude
N Er e astargedt T of cRiph ey e GOt bpaurbeling o aarRis fades

carboxam gde. 2fcdpehkeogenation of the crude am de was acconplished in 1:1

t et rahydr of ur @n-di chl or omet hane (100 ni) wi th 10% Pd on carbon (300 ng) at
60 p.s.i. H2 for A4Thsoemde @eidtfilen), thiomplehieridee rangdrmetbyleNsiPheRiamBe ogr aphy

hydrochloride (150 mg, 1 mmol), and triethylamine (0.3 mLs) afforded crude N-
(trans-4-methylcyciohexy1)-4—chloro-6-methoxy-7-ﬂuoroquinolinc—B-
carboxamide.
20 Dehalogenation of the crude amide was accomplished in 1:1
tetrahydrofuran-dichloromethane (100 mL) with 10% Pd on carbon (300 mg) at
60 p.s.i. Hz2 for 4 hours (ambient temperature). Workup and chromatography
through a Biotage silica cartridge (8 x 4 cm i.d.) using a gradient of hexane to
40% ethyl acetate (in hexane) afforded 150 mg (47% from rans-4-
25  methylcyclohexylamine) of 430:
rt=10.77 min.; m/z (rel. int.) 316 (M, 16), 221 (60), 220 (58), 204 (100), 176

(69), 161 (12), 133 (12), 101 (8), 81 (6), 55 (6), 41 (12).
In a similar manner, the following substituted quinoline-3-carboxamides were

30 prepared:
/

EXAMPLE 28: Preparation of N-(trans-4-methylcyclohexyl)-7-
trifluoromethylquinoline-3-carboxamide (431)

35 4-Hydroxy-7-trifluoromethyl-3-carboxylic acid (514 mg, 2 mmol), thionyl
chloride, trans-4-methylcyclohexylamine hydrochloride (225 mg, 1.5 mmol),



through a Biotage silica cartridge (8 x 4 cmi.d.) using a gradient of
25 ot hyl oyolutey! am ne) of 430 Tt o 10. 77 mn: 2 (1 erisiimle (Ve
0 Cort= : mn.; T/0 16

16), 221 (60), 220 (58), 204 (100), 17%. (69), 161 (§2§,r$f§éug??125;2?23101((ng

3& ggl)i,n553(6), 41 (12). In a simlar manner, the follow ng substituted ’
e- 3-calho ; ; i f
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gﬁ_?)l) I35 4;\ :-I}Bi@tggWsiHcd cdrirldge (Rt duy li.43-usbug rogrpdiens: e diexane 30 A#0fyethgl mol )

i ony chloride,  trans-4- hylcycl o | amg h qﬁ | (£25 ng, 1.5
mol ), OL- Fe§cggigAin &}@a@@/ #@M%@@é@g%ﬁg%&%ﬂx S {}%{dg?’ﬁl am ne (2
Tézt?{ Lgred?g cﬁfdj@?%ﬂ?@%@%@&yﬁﬁn@l@ﬁﬂpwm ideh][ ough a Biotage Z): lica (

8 i.d.) using a_gradient- of he 0% et hyl
in o, arsclm bl s
-7- ui nol i ne- 3- : = in.;
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am de . i y 7 4
475 B3 LoliBine 1% Bifn %E}Sﬂ?@é@ ﬁ‘% WadhydbgeRheed mﬂgan% (75 ni)

cont ai ni ng on-car bo ( rogenated at 40 p.s.i. H2 for
10 min (anbi @bt toemyier @imbien) .terkpdrame).i Giltratfont ot the aeadtion mixttrar ahdand t o

chr omat ogr aphy t hrou a Biotage.silica cartri 8 4. [ [
gr adi ent 16f WéWﬁrgpq‘Z'O%“é{ y eBé% eaflgca( ic?lrt“[ﬁ‘g(ég e% Y orlggdhﬂ‘gg)r?gufllgog/o aof
431: rt=9.38 g%lad]en't I HexddeClo- 200 kthyl 236ite( ¥h hedid}) affdrded 3D, mR4L%)100), 224
(85), 196 (90), 176 (12), 169 (23), 81 (17). 15 EXAMPLE 29: Preparation of
N- (trans-4- meA3yl cycl ohexyl)-6- trifluoronmethyl qui noline-3-carboxani de
(152) | sy i parsidsaesiapono) nd g w2 iwol)
xyl am ne roc ri

1.5 mmol ), gtngf’tlrl %%ymané ( rri_)yaffordgd crude Y oride (225 .
N-(trans- 2 met hyl cycl ohexyl ) - 4-chl or o-

EXAMPLE 29: Preparation of N-(trans-4-methylcyclohexyl)-6-

trifluoromethylquinoline-3-carboxamide (432)

4-Hydroxy-6-trifluoromethyl-3-carboxylic acid (514 mg, 2 mmol), thionyl

20 chloride, trans-4-methylcyclohexylamine hydrochloride (225 mg, 1.5 mmol),

and triethylamine (2 mL) afforded crude N-(trans-4-methylcyclohexyl)-4-chloro-
6-trifluoromethylquinoline-3-carboxamide:

m/z (rel. int.) 370 (M*, 10), 351 (2), 335 (2), 275 (100), 258 (81), 230 (42),
203 (18), 97 (16), 81 (23).

25 The crude amide in 3:1 tetrahydrofuran-dichloromethane (100 mL)
containing 10% Pd on carbon (250 mg) was hydrogenated at 20 p.s.i. Hz for 4
hours (ambient temperature). Filtration of the reaction mixture and
chromato'graphy through a Biotage silica cartridge (8 x 4 cm i.d.) using a
gradient of hexane to 30% ethy! acetate (in hexane) afforded 100 mg (20% from

30 trans-4-methylcyclohexylamine) of 432:

rt=9.33 min.; m/z (rel. int.) 336 (M*, 12), 317 (2), 241 (100), 224 (84), 196
(63), 176 (40), 169 (23), 81 (20). '



6-trifluoromethyl qui noline-3-carboxamde: mz (rel. int.) 370 (M+, 10),
351 (2), 335 (2), 275 (100), 258 (81), 230 (42), 203 (18), 97 (16)1-I’Rb-2007
(23). 25 TWeoekisge amde in 3:1 tetrahydrofuran-dichloro £15300 i)
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Preparation of N-(trans-23- ycl ohexyl ) -
trifl uor on®t hehilopides orenseé-metbpeysinhaxyleraing 4gdnochloride (225 mg, 1.5 mmol),

4- Hydr oxy- 8-t 1 f ) i ' i
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(33). 10 The cr udel Bgnichude; gnide ﬂntéitlréwggygf%&rgﬁi%hﬁg%é‘gﬁ?%t @agmﬁg% rTE)1
cont ai ni ng 1084/edniaR 16%" B Bn C£86h (ﬁgdu}gﬁwéam?a@gaﬁ@hea@zg?.gﬁ H-fer is H2 for

y

15 mn (anmbient tenperature). An additional quantit Pd on carbon (250
ng) was addemhimfrinbi¢ns terapasatirsh H pdditonat ewnay ofoPdos carbopA25bmeE)5 ni n

(ambient te re) .. kil ' , tJ pxt : :

Chr omat ogr aphyot g 54 abdfi BuBienkb of 85 O Jrchof o8 Bl flbient |,
? gra;:llr :Rts Zf teh?ﬁarwe)tlo E;m%ulm bfthe rearébxag%t@ﬂemnugkgzrm)ogaipﬂmnhi@dglﬂﬁ my (7%
rom -4- ycl ohe m ne) | L ort= . int.
336 (M+, 1), Hﬁoia%@% c?ﬂé%l@dﬁ‘} c§‘2‘4‘§'( Byne a grrdient 8&5‘&*‘??‘7@ ?64%)"?hry 69 I(gé))
81 (20). 20 ExcpM fin Bdxanky Srondedt35omg ¢T % Nrdni erans4-thetiiyidyylobanglaatieey wf ) - 6-

433: "

rt=9.83 min.; m/z (rel. int.) 336 (M*, 14), 317 (2), 241 (100), 224 (80), 196
(64), 176 (40), 169 (23), 81 (20).
20

- EXAMPLE 31: Preparation of N-(trans-4-methylcyclohexyl)-6-
fluoroquinoxaline-2-carboxamide (434)

Synthesis of N-(4-fluoro-2-nitrophenyl)alanine ethyl ester.

25 Using the methods of Lumma (J. Med. Chem., 1981, 24, 93-101), a
suspension of DL-alanine ethyl ester hydrochloride (24.1 g, 157 mmol) in
dichloromethane (200 mL) was treated with 16 mL of 10 N NaOH (160 mmol)
and the mixture stirred 15 min. Anhydrous MgSOs was added and the mixture
stirred until a thick paste formed. The dichloromethane was decanted from the

30 aqueous paste and further dried over anhydrous MgSOs. The organic solution
was filtered, and concentrated to approximately 50 mL in volume. This was
added to a solution of 2,5-difluoronitrobenzene (25 g, 157 mmol) in toluene (50
mL). The reaction was heated at reflux until the total volume was less than 50
mL. A reflux condenser was added to the reaction flask and the solution heated

35  at reflux for 2 hours. After this time, triethylamine (22 mL, 158 mmol) was

added and the reaction heated at reflux for an additional 1 hour. The reaction



f1 uoroqui noxal i ne-2- carboxani de (434) Synthesis of
N- (4-fluoro-2-nitrophenyl)al ani ne ethyl ester. 25 Using the nethodg]¥eb-2007

Lumma V. Madboohsn . 1981, 24, 93-101), a suspension of - et hyl
ester hydrochloride (24.1 g, 157 mmol) .43 di chl or onet han%?g%ogn%%? wasy

treated with 16 nL of 10 N NaCH (160 mml) and the m xture stirred 15 mn.
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was heat ed t orem#ging kg and sopeatraed FeaTfQrd 38908 PHFrUfle Ha W 3eti on was

decanted from 3G R BbAAndLalinedNd concentrated to afford 3.69 g of crude
7-fl uoro- éic’rretdﬁgﬁ{%,%mw @?ﬂygjra%-' 2(1R) - ket ogui noxal ine: rt=8.18 - n, mz
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Synthesi s of ) uoro-3-nethyl -2(1H) - qui noxal i none

Synthesis of 7-fluoro-3-methyl-2(1H)-quinoxalinone

20 Using the methods of Lumma (J. Med. Chem., 1981, 24, 93-101), the
crude 7-fluoro-3-methyl-3,4-dihydro-2(1H)-ketoquinoxaline (3.69 g) in ethanol
(500 mL) was treated with 30% H20: (25 mL), and 1 N NaOH (50 mL) and the
mixture heated at reflux overnight. After this time the reaction was cooled,
acidified (pH ~3) with concentrated HCI, and the resulting solution extracted

25  with chloroform (4 x 300 mL). The combined organic washes were dried over
anhydrous MgSOs, filtered, and concentrated to afford 3.2 g of crude 7-fluoro-3-
methyl-2(1H)-quinoxalinone:

rt=8.42 min; m/z (rel. int.) 178 (M*, 45), 150 (71), 149 (100), 122 (12), 108
(18).
30

Synthesis of 2-chloro-3-methyl-7-fluoroquinoxaline

Without purification, 3.2 g of crude 7-fluoro-3-methyl-2(1H)-
quinoxalinone in phosphorous oxychloride (50 mL) was headed at 100 °C for 30
min, then poured over ice. The mixture was basified (pH ~10) with 10 N

35 NaOH and the resulting solution extracted with chloroform (4 x 300 mL). The
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20 Using the methods of Lumma (J. Med. Chem, 1981, 24, 93-101), the crude
7-fluoro-3-nethyl -3, 4-di hydro-2(1H) - ket oqui noxaline (3.69 g) in etbhaureb-2007
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Synthesis of 6-fluoroquinoxaline-2-carboxaldehyde
Using the method of Kepez (Monatshefte fur Chemie, 1989, 120, 127-
130), a solution of 2-methyl-6-fluoroquinoxaline (225 mg 1.39 mmol) in ethyl
20 acetate (30 mL) was treated with selenium dioxide (2.5 g) and the reaction
mixture heated at reflux for 36 hours. The reaction was filtered hot and
concentrated. Chromatography through a Biotage silica cartridge (8 x 4 cm i.d.)
using a gradient of hexane to 10 % ethyl acetate (in hexane) afforded 71 mg (29
%) of 6—ﬂﬁoroquinoxaline-2-carboxaldehyde.

25 rt=5.84 min; m/z (rel. int.) 176 (M*, 92), 148 (76), 121 (100), 100 (33), 94
(63), 75 (17). :

Synthesis of 6-fluoroquinoxaline-2-carboxylic acid
Using the method of Dodd (Synthesis, 1993, 295-297), a solution of 6-
30 fluoroquinoxaline-2-carboxaldehyde (71 mg, 0.4 mmol) in formic acid (2 mL)
was cooled in an ice bath and treated with hydrogen peroxide (2 mL of 30 %).
The reaction was stirred in the ice bath for 3 hours. After this time the reaction
mixture was diluted with .10% HCI (25 mL) and extracted with dichloromethane
(4 x 25 mL). The combined organic extracts were dried over anhydrous MgSQs,



Synt hesi s of 6-fl uoroqui noxal i ne-2-car boxal dehyde Usi ng the nethod of Kepez
(Monatshefte fur Cheme, 1989, 120, 127- 130), a solution of 01-Feb-2007

2- et hyl - 6wf)|ob'/§i299u' noxaline (225 nmg 1.39 nmol) in ethyl &%_?Usﬂ&ﬁ%z%e (30
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affor ded 71 (029l % of 6-fl uoroqui noxal i ne-2- car boxal dehyde. 25 rt=5.84

mn, mz (rel® rq Y“} d76 (M+, 92), 148 (76) 121 (100), 100 (33), 94 (63),

75 (17). Synthesis of 6-fl uoroqui noxaline-2-carboxylic acid Using the

t hod of Dodd (Synth 1993, 295- £ 6- .30
PF uo(r)oq(tjl noxal i ﬁeﬁ(@;h@m M?@Exyﬁﬁéﬂm@mﬂmﬁi’ﬂk%g O{’?x(?fn rhg @34 4 (2 m)
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ng, 0.18 mml) and the reaction stirred for
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434.
Rt=8.88 min; m/z (rel. int.) 287 (M*, 23), 259 (1), 230 (9), 216 (3), 192 (22),
175 (36), 147 (100), 120 (28), 112 47).

20

EXAMPLE 32: N-(trans-4-methylcyclohexyl)-S-fluoroquinoxaline-Z-
carboxamide
Using the procedures for compound 435 and those of Lumma (J. Med.

Chem., 1981, 24, 93-101), Kepez (Monatshefte fur Chemie, 1989, 120, 127-
25  130), and Dodd (Synthesis, 1993, 295-297), 2,6-difluoronitrobenzene afforded

compound 435:

~ Rt=8.85 min; m/z (rel int.) 287 (M™*, 54), 259 (1), 230 (14), 216 (6), 192 27),
175 (26), 147 (100), 127 (20), 121 (15), 120 (18), 112 (40).

30 EXAMPLE 33: N-(trans-4-methylcyclohexyl)-6- .
trifluoromethylquinoxaline-2-carboxamide

Using the procedures for compound 435 and those of Lumma (J. Med. Chem.,
1981, 24, 93-101), Kepez (Monatshefte fur Chemie, 1989, 120, 127-130), and
Dodd (Synthesis, 1993, 295-297), 4-fluoro-3-nitrobenzotrifluoride afforded

35 compound 436:



gradient of chloroformto 10 % ethanol (in chloroform afforded 20 ng (39%
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93-101), KepeRttdohanishef/t éref.uint. CAEHI(M,, 208318 190,282210)2342329), 23hd Dodd
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(rel. int. %Aﬁ’é\ﬁ?%? 57)J(rr(a§§4"’2%g§ ° d’ 203 (13). 10 187
(33), 159 (100) 117 (25), meth -2 Sa" °"am'de

N (trans-4- negiy dg QNeChﬁ&%Mf)Ca@ éj m&t mmnq«)pwxmmmmbIaﬁnaereﬁnpoxam de
Usi ng the method of Cai Chem , 1997, 40, 730-738), comercially 15

avai | abl el Si @y@ﬁz)blq)(eﬂﬁreplbeezjqﬂl Bldinxeles’, -digming 38 oxalir widin 2NHCwith 2 N HO
wi th heating (2.5 hours) will generate 6,7-methylenedioxy-3-methyl-2(1H)-

quinoxalinone). Using the procedure for compound 435, treatment of 6,7-
methylenedioxy-3-methyl-2(1H)-quinoxalinone) will afford 2-chloro-3-methyl-
6,7-methylenedioxy-quinoxaline. Using the procedure for compound 435,
20 catalytic hydrogenation of 2-chloro-3-methyl-6,7-methylenedioxy-quinoxaline
will afford 3-methyl-6,7-methylenedioxyquinoxaline. Using the procedure for
compound 435 and the method of Kepez (Monatshefte fur Chemie, 1989, 120,
127-130), oxidation of 3-methyl-6,7-methylenedioxyquinoxaline with selenium
dioxide will afford 6,7-methylenedioxyquinoxaline-2-carboxaldehyde. Using the
25  procedure for compound 435 and the method of Dodd (Synthesis,'l993, 295-
297), oxidation of 6,7-methylenedioxyquinoxaline-2-carboxaldehyde with formic
acid and hydrogen peroxide will afford 6,7-methylenedioxyquinoxaline-2-
carboxylic acid. Using the procedure for compound 435, activation of 6,7-
methylenedioxyquinoxaline-2-carboxylic ~acid with 1 equivalent 1,1°-
30 carbonyldiimidazole followed by treatment with 1 equivalent trans-4-
methylcyclohexylamine  hydrochloride and 1.5  equivalents  N,N-
diisopropylethylamine will afford crude product. Chromatography of this crude
product through a Biotage silica cartridge, using a gradient of hexane to ethyl
acetate and/or HPLC (10 micron silica, 250 x 20 mm i.d.) using a gradient of

35 chloroform to 10 % ethanol (in chloroform) will afford purified product.



heating (2.5 hours) will generate 6, 7-nethyl enedi oxy-3-net hyl -2(1H) -

qui noxal i none). Using the procedure for conpound 435, treatnent of §.ph-2007
met hyl enedwoxgaRsset hyl - 2( 1F1) - qui noxal i none) wi || aff or decTusoosns222

2-chl oro- 3-net hyl - 6, 7- net hyl enedi oxy- g4fi-noxal i ne. Using the procedure for
conpound 435, 20 catal ytic hydrogenation of

2- chl or 0- 3- regRWMPLE- 3%t hy | 238dba@hiRIGRIHA driifonivt hitivadyf or d

3- et hyl - 6, 7- et hyl enedi oxyqui noxal i ne. Using the procedure for ___conpound
435 and the net hodHEK-13peells avprestitg afreeombifaniCreprter as gessribabin WQ 27- 130) |
oxi dati on of t [ &g,ﬂ* di oxi de
wll afford 639@?9%l~|e%n% @x?%?gﬂ‘galﬁ?%g%ac g@%lseggﬁg lﬁ&lb%ngfg&t he 25
procedure for 30-@mimuulds 40357 Ahih SPRPAERI(M2sdmM NEQdd fi¥yKChelsind] Mp@®3, 295-

297), oxidation of 6, 7- hyl e [ axXyqui no i ne- 2- with
formc ackd %H‘M;}\&nygﬁg’pgpﬁﬁﬁ%% 52?‘?&* 5%, & G5HBE E‘}PH

6, 7- met hyl enedi oxyfigd mps%rélem&ed@@rtﬁ@sxb SPF-PCBJ resbiperideditbe defisagegur e for
conmpound 435, activation of 6, 0g/qyenedl oxyqui noxal i ne- 2- car boxylic

acid with 1 edi wallientcelis/atL and)kcmr&é P@iin rei plastis| beakest | diRedreesyding eat nent

with 1 equivalent Lra rlgﬂﬁpgzo 1.5

equi val ent s Nﬂ NS sgnrdp cf%y aﬁ&‘l %@?gvsxiﬁy*?é?a{fbd%qc ude clrpl)lb'o ug{{ﬁi

Chr omat ogr aphysAtfréed375°C SPEPCRoashiele 4 fifadBEA candBhoitgeofd. 1% (. 2aak t ri dge,
using a gradient of hexane to ethyl -acetate and/or HPLC (10 micran silica,

250 x 20 &fn i ofi3) s P8Y-faeegSBREPER: +of .3 3 eahl B’rsﬁﬁ“é‘f’m t MeFSUIGER Bhol (i n

chloroform wil | Lhed

PCTI US00/ 15229“°‘ﬁgfea‘%>€&i?glé§f§%§e%£Q’Zyeﬁﬁlm@d‘éﬁ%?ou yoingd g{g&gﬁf@%} activity
HEK- 293 cel | ss;exmtammuycra I(Bnomnihbajantnsm@mion aSrabps cr Uliwetsion \aD

97/ 05252 were Io .M Fura-2 .acet 0x e Ies&g‘mb d t| on for

30- 40 mi nut es P&ADS rn atiopan | ERISSIRY A ng %ﬂ s 20

mvV Na- HEPES, ilespecﬂ%@a@o?calﬂ;rmﬂmregbmamals aatigndmxstuslaﬁaxcmﬁxczl a;a ' The
cells were washed 1-2 tinmes in resuspeBdggg) to a (&iensm 4-5
mllion cébl sShilamiy M&hst %@1%7#@15@851 p0aeg/ml pas gdded, ¢ t%H‘ng

fluorescent Shgg@ oy voArid flk | a‘?f.ql fhi¥Bidi Hudrdsbinte RFLAYaFakZ cuvette
with BSA-free %ﬂuéggcﬁ%%é l?) achi eve aHlS fi rtla l BSA coflc?ent I‘gtl ?I)n aof 0.1 %

(1.2 nL 10 of d8FmndPY ddding BHUS-BagHEGCTH. (30 Mo B35 fispln SGoseentratigiis ur ement s
of {1 uor escence, were b 108 I duliadd uffndh bkoBRSH Abat &) bPDANG

custom bui | t
and applying the equation:

20
[Ca®*]i = (F - Fun /Fm) x Kd;

where F is fluorescence measured at any particular time of interest and F falls
between Fmax and Fum.

25 Control responses to the addition of 5 mM Ca’ (final extracellular
calcium concentration, 6 mM) were determined in separate cuvettes. Control
responses to changes in extracellular calcium were determined throughout the
length of the experiment. Compounds were tested at a single concentration per
cuvette of cells, and all compounds were prepared in DMSO. Appropriate

30 dilutions were made such that compounds were added in no greater volume than
10 pl per a total volume of 1500 ul (final DMSO not greater than 0.67%) to

achieve any particular testing concentration.



spectrofluorineter (Bionmedical Instrumentation Goup, University of
Pennsyl vani a). Excitation and em ssion wavel engt hs were 340 and 51@1!/F-2007

respectiv al i brate fluorescence SI gnhal s, digitoni Chem cal
Co., 15 Ste‘%lfoolgggf MO, catal og #{ D 562 50 gg/rrL fi na|‘4)%7\§,b§£&£%@ed to

obtain maxi mal fluorescence (Fw, and t e appar ent m nimal fl uorescence
(FmMm was determ ned by addi ng TRI S-Base/ E 8. aI ).
Concentrati ons ofOPCF@tqf &té'élF I"ﬁTaﬁ‘?”“@&fﬂCW@r ga gﬂ;—ﬂe g’%’??g%c%ﬂp&fl oci ati on
const ant (Kd) étﬂl\{h @Mu@pmxu@gmhéeeorema@bf eapoxﬁg 1 @& bdmpoufd - Fnm
/[ Fm x) x Kd; ere | uorescence ‘neasured at any 5!oartl cular tinme of

interest and &dditanl was béaweden sﬁb&lzarfgr FArminess @phthed| > A salEBBs "ey t he
addition of 5 Caz+ (fi.nal U, C ffh 6 ™)
were determ n%‘ﬁwfln sé%érpg?e uve tes {hg:o“ao?nrpoﬁl?d %gs%%nsgg%‘a?%ﬁg%lénges in
extracel | ud ar regpdn@é. UNDHE the diehle for medsubh:qmamg lealaiumt kesporse rvggts hobedfinedhe
experi ment. Conmpounds were teste&ﬁg |ne%ﬂg concentr attl an, ger uvette of
cell's, and al fighemp oAl TR mere,pddsd iBd CATCRIR MRS, i% dFtFarae utions
were made suchf £ hRtp eE Unﬂﬁa\/\%r@ Afdfteddi &4 cRngset mtramlularrecalchmn 10 |
per a total volune of é_hl nal 0O no;ca?reat er than 0.6 R%éi

achi eve any peancemsratigns !IEQM ndhese FBanges i thercalay FeRoBEPeSt (RFRIFPY 3283
PCT/ US00/ 15222 44 blee e tch@fdt! rél @bmSating) WAIChAS Seipdgseas

achi eved, theg%%tﬁ%oﬁg 0‘ﬂgﬁltegdleod to the cgvettrgﬁﬂTh)e responseﬁaor | ack of

response 10 t Responses o calciuadi the presores of| tbs\eompeunds twess ppEmalieest 35183 i nut es
and then 5 nmM cal wa e &l en f npound on
t he subsequenP®TEH} c%ﬁ’ﬁq ﬁ?‘@sg‘g[ngfeE ce t %e&{l@rpﬁ{eﬁ? {g gu ség%ﬁlcegﬁt cal ci um
response was ®hirqiad@chnalysls gortxmmlmcaridasEGﬁAres@né anddednd 95% canfidensei al

manner to determne F. and mm r especti.vel ta were expressed as
changes in i ninterxals thereaf wem %rﬂi“eag ?‘5%/3 %8%% in nM These changes in
the cal ci um respongg. &Qéﬂuoﬁ%%@deen&ddjdswﬂrowyant@lmﬁatedi it refdréree cont r ol
(no conpound) cal ciumresponse. | o Responses tq calc in the presence of
test conposindt vepresemisiivenembasiments descikadcahove.c nHI9ge S ff"ﬂﬁrﬂn‘ et 26 ont r ol s.

Data were ent ?chguhp&lgt Ghriofy RBRREHions can be made to the present invention without

departing from the spirit and scope thereof.



Mar quar dt anal ysi s for non-linear |east squares and an | Cso and 95%
confidence intervals thereof were determ ned for each conpound. The

i nvention thus has been disclosed broadly and illustrated in reference 15
to representative enbodi nents descri bed above. Those skilled in t@ﬁ’fétm7_
will recognize that various nodificatidns can be nade to the pre ﬁ !

i nvention wthout departing fromthe spirit and scope thereof. 4 9 01 FEB
2007- CLAIMSSE 1. A conmpound having the structure 0O A RAN X B X2 X3 D -5
~wherein X1 and X2 independently are CHor N, X3 is Nor GE, A B, D and
E i ndependently are selected fromthe group consisting of H Owe, and CF3,
or B dnd DA eg@smdhpaving themstrestuse 0- (CH2) 2- 10 0-, with the proviso
that at |least one of AJ B, Dand Eis different fromH . Ris selected
fromthe group consisting of: || C4-C6 alkyl, & GK f~, 50 01-B-7007 L L
X5 X4 and Wierein Kis R.r ! Me,Bor phenyl, 5 @' K, L, and M
i ndependently are H or M, T _ -

H

5 wherein
X! and X? independently are CH or N,
X?is N or C-E,
C A, B, D, and E independently are selected from the group consisting of H,
OMe, *  and CF3, or B and D together are -0-(CHz)-0- or O-(CH>),-
10 O-, With the proviso that at least one of A, B, D and E is different
fromH,. -
R is selected from the group consisting of:
C4-Ce alkyl,




nisO, 1lor2, and X4 and X5 independently are N or CH, or a pharmaceutically
acceptable salt thereof. 1o 2. A conpound according to claim1, wherein X1
is Nand X2 is N 3. A conmpound according to claim1, wherein X1 is CH and
X2 Is N 4. A conpound according to any.pf clains 1-3 selected fr@r Eppe007
group 15 consisting of N—(trans-4-:net%@lcy(;
| ohexyl ) - 6- met hoxyqui nol i ne- 3- car boxam de,
N—(trans-4-nethy|cygﬁghexyl)-?-nethoxyquinoIPne-S- car boxam de,
N-(trans-4-neth LiAeg car boxam de,
N- (trans-4-netlfyl cyT car boxam de,
N- (trans-4-net iyl cycl ohexkl 20 car boxam de,
N-(trans-4- net S sapboxam de,
N- (trans-4- net hyl , xyqui ngl i ne- 3-car boxam de,
N- (trans-4-net hyl cycl ohgxyl ) -6, 7- et hyl enedi oxyqui nol i ne- 3- car boxani de,
N- (trans-4-met hyl cycl ohdxyl ) 6, 8-di fl uoroqui n: ol i ne-3-car boxani de,
N-(trans-4 51 01 F E B 2007
met hyl cycl ohexyl ) - 6- met hoxy- 7- f | uor oqui nol i ne- 3- car boxam de, N-(trans-
4- et hyl cycl ohexyl )-7-trifl uoronet hyl qui nol i ne-3-carboxam de, N-(trans-
4- met hyl cycl ohexyl )-8-trifl uoronet hyl qui nol i ng- 3-carboxam de, N-(trans-
4- et hyl cycl ohex )-6-&@uoroquinoxaline-2-carooxanide, N-(trans-4 s
met hyl cycl ohe U gui noxal i ne- 2- poxani de, N-(trans-4-

or onet hyl qui no

met hyl cycl ohe r car boxam de, N-(trans-
6- met joxyqui noxal i ne Okam de, N-(trans-4-

4- met hyl cycl o

met hyl cycl ohexy S_I,.enedF'EiB(yquinoxaIine- rboxam de, N
(t(é"_fns-4- met hyl cycl ohexyl ) - 8- net hoxyqui nol i ne- 3- carboxanm de, N-(trans io
4- met hyl cycl ohexyl ) -5, 7-di f | uor oqui nol i ne- 3- car boxam de, N-(trans-4-

met hyl cycl ohexyl )-6-trifl uoronet hyl qui nol i ne-3-carboxam de, and

phar nM¢e&€iBal | y acceptable salts thereof. 5. A pharnaceutical conposition
conpr ksﬂsqg@-?)@rlwpound according to 15 any of the preceding clains and a
pharmageut i cal I'y acceptable diluent or excipient. 6. Use of an effective-

anounfs df B, MéhnpwuRea¥kording to any of clains 1-4 for the preparation of
a ned@aRel! drf M iHdependehthf ard | iopMe]

nis0, 1or2,

and X* and X° independently are N or CH,

or a pharmaceutically acceptable salt thereof.

10 2. A compound according to claim 1, wherein X! is N and X? is N.
C\ 3. A compound according to claim 1, whereln X! is CH and X? is.N.

4, A compound according to any of claims 1-3 selected from the group

15 consisting of N-(trans-4-methylcyclohexyi)-6-methoxyquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyl)-7-methoxyquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyl)-5-fluoroquinoline-3-
carboxamide, N-(trans-4i-methylcyclohe)(yl)-7-fluoroquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyl)-6-fluoroquinoline-3-

20 carboxamide, N-(trans-4-methylcyclohexyl)-8-fluoroquinoline-3-
carboxamide, N-(trans-4-methylcyclohexyl)-6,7-methylenedioxyquinoline-
3-carboxamide, N-(trans-4-methylcyclohexyl)-6,7-
ethylenedioxyquinolihe-3-.carboxamide, N-(trans-4-methylcyclohexyl)-

6,8-difluoroquinoline-3-carboxamide, N-(trans-4-



20 an nd uR G oup | receptor. 7. Use of an effective. anpunt of a conpound

according to any of clains 1-4 for the preparation of a nedicament for the

i nhibition of neural danage caused by excitatory activation of an nG uR

Goup | receptor. 8. Use of an effectfve anount of a conposition &dceiBillily

toclaim5 for the preparation of a nedicanent for treating a di sease

associ at W th mat e | nduced neuronal danage. .30 9. Use according to
cfHinerephedul

cl ai mesthyleyep u@’@thé’xb(sgffdﬂom“lﬂﬂkznet:’r'@éfh@mn‘bdenélu(maogr cal
d @iy[t;

O:O?]?Ldeme i c&léggggg Zﬁmwgg&ggﬁm&@@‘&e accc?%ﬁl ng Iyo(% K m 9,
Wnere PlPBESY )cartrtfﬁw ethadquirsding- Bewéaqxgmedeadvf(dransamthe

group&m&h?ﬂwrﬂoﬁéx?l%ﬂ@ ﬁugiﬂ@g@ﬂog(?hlggaé%%%ahﬁbs?\?z ﬁaahe' mer s

d tington, Chorea thi c pain,
e:o?gg%g? hﬂg\éélo ﬁéb{% 'QHQJZOGUMQWE"@SZ ¢a;rch@e¢amldeajl\lrr(ltems-4ﬁd tinnitus.

11. d s
di seS?Ze??‘?é‘bQQ"Wi%ﬁ%"?“gr%ff’%ﬁﬁ?'é@ra§?§€“'ﬁ’w?h ke ol Chrae-
depr eés mﬁ’Fth%: ahﬁxxélr)y methgwqymwdm;zt@amwamme \ﬁNe(rteams-Qal d
opht h%eﬁw@maheﬁ%@w@?rmetﬁygﬁéﬂusgrgéﬂuﬁd@%khﬁ -HrBWRaPRAR SP. N9 of
di abetic retlno ﬁ
(trans-4-methyicyclohexyl)-8 methoxyquunollne 3-carboxamide, N-(trans-
10 4-methylcyclohexyl)-5,7-difluoroquinoline-3- carboxamlde, N-(trans-4-
methylcyclohexyl)-6-trifluoromethylquinoline-3-carboxamide, and

~ pharmaceutically acceptable salts thereof,

5. A pharmaceutical composition comprising a compound according to
15 any of the precedlng claims and a pharmaceutically acceptable diluent or
excipient.

6. Use of an effective-amount of a compound according to any of
claims 1-4 for the preparation of a medicament for inhibiting activation of
20 an mGIuR Group I receptor.

7. Use of an effective:amount of a compound according to any of
claims 1-4 for the preparation of a medicament for the inhibition of neural
_ \damage caused by excitatory activation of an mGIuR Group'I receptor.
pd
8. Use of an effective amount of a composition according to claim 5 for
the preparation of a medicament for treating a disease associated with
glutamate induced neuronal damage.

.30 9. Use according to claim 6, wherein said use is useful for the
treatment of neurological disorders and diseases, psychiatric disorders
and diseases, and ophthalmological disorders and diseases.

10. Use according to claim 9, wherein said neurological disorder and
35 disease is selected from the group consisting of senile dementia,
Parkinson's disease, Alzhelmer's disease, Huntington's Chorea,
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pain, neuropathic pain, epilepsy, head trauma, anoxic injuries, ischemic
injuries, and tinnitus.

11. Use according to claim 9, wherein said psychiatric disorder and
5 disease is selected from the group consisting of schizophrenia,
depression, and anxiety.

12. Use according to claim 9', wherein said ophthalmological disorders

are selected from the group consisting of diabetic retinopathies and .
10 glaucoma.

C



